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“I do not wish any worker to come to these laboratories merely with the aim of
earning his living. What I wish is that our young men and women who come here should 
have a zeal for working out problems which would have great consequence. That would 
give vitality to these  Institutes. They should realize that service to science is real 
service to India – no, even to the whole world; science has no frontiers”

Pandit Jawaharlal Nehru
thExtract from the Inaugural address on 10  April, 1954

‘‘}¢ñæ Ýãèæ ™¢ã¼¢  §Ý Ðí²¢ïx¢à¢¢H¢¥¢ïæ }¢ïæ ÜU¢ï§ü |¢è ÜU¢²üÜU¼¢ü ç„ÈUü ¥ÐÝè ¥¢… ±ÜU¢ ¥<…¼ ÜUÚÝï ÜUï ©gïà² „ï ãè ¥¢²ï, }¢ñæ 
™¢ã¼¢ ãêæ çÜU ã}¢¢Úï ²é±¢ ÐéL¯ ¥¢ñÚ }¢çãH¢²ïæ …¢ï ²ã¢¡ ¥¢²ïæ ©Ý}¢ïæ ã}¢¢Úè „}¢S²¢¥¢ïæ ÜïU çÝ±¢Ú‡¢ ÜïU çH²ï ÜU¢²ü ÜUÚÝï ÜU¢ ©y„¢ã 
ã¢ï J ±ï ãè §Ý „æSƒ¢Ý¢ï ÜU¢ï …è±Ý à¢çQU Îïæx¢ï J ©ÝÜU¢ï ²ã »ã„¢„ ã¢ïÝ¢ ™¢çã²ï çÜU ç±¿¢¢Ý ÜUè „ï±¢ „Ó™ï ¥ƒü }¢ïæ |¢¢Ú¼|¢êç}¢ ÜUè 
„ï±¢ ãè Ýãèæ Ï¢çËÜU „æÐê‡¢ü ç±E ÜUè „ï±¢ ãñ J ç±¿¢¢Ý ÜUè ÜU¢ï§ü „è}¢¢ Ýãèæ ã¢ï¼è J’’

çÜU èç

ÐæçÇ¼ …±¢ãÚH¢H ÝãïL
10 ¥ÐíñH 1954 ÜU¢ï çÎ²ï x¢²ï उदघाटन |¢¢¯‡¢ „ï ©Îì{ë¼
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eSa oÔZ 2010-12 dh vof/k ds fy, çfrosnu çLrqr djus esa vikj gÔZ dk vuqHko dj jgk gw¡A oÔZ&okj larqfyr LdksjdkMZ 
çkDdFku ds rRdky ckn fn;k x;k gSA 2009-10 dh rqyuk esa] lh,lvkbZvkj ls çkIr vuqnku oÔZ 2010-11 esa 13% c<+ dj 
34.30 djksM+ #i;s rFkk oÔZ 2011-12 esa vfrfjDr o`f) ds lkFk 39.79 djksM+ #i;s gks x;k] gkykafd vxys oÔZ esa blesa dqN 
voufr gqbZA    

tSlk fd iafMr tokgjyky ugs# us 10 vçSy 1954 dks vius mðkVu HkkÔ.k ds nkSjku vkg~oku fd;k Fkk] gekjk n`<+ foÜokl 
gS fd gekjs vuqla/kku ,oa fodkl ç;klksa dk jk"Vª ds fy;s vkSj mlds Hkh ijs dqN vge LFkku gksuk pkfg,A gekjs dksVjxr 
rUrq f>Yyh rduhdh tkudkjh dh vuqKk esllZ ;wuh¶yDl dks çnku dh xbZ rFkk ty 'kks/ku midj.kksa ds fy, ekWM;wy dks 
dM+s ;w-,l-bZ-ih-,- çksVksdkWy ds }kjk ikfjr dj fn;k x;kA iryh f>Yyh lfEeJ SISOMSO vkj-vks- f>Yyh rduhd dks 
Hkh mlh ikVhZ dks vuqfKr fd;k x;kA bu f>fYy;ksa ds Lons'kh mRiknu dk gekjs ns'k esa ty 'kks/ku vkSj vyo.khdj.k ds 
fy, xaHkhj fufgrkFkZ gS ,oa ,slh mEehn gS fd vf/kdkf/kd m|eh bl çkS|ksfxdh dk ykHk ysaxsA gekjh 'gfjr igy' ds rgr] 
geus vif'k"V /kkjk ls gkbMªksVsylkbZV cukus dh ,d fof/k fodflr dh vkSj esllZ gscd dks vuqfKr dhA esllZ VkVk 
dsfedYl fcVuZ ls lYQsV vkWQ iksVk'k vkSj eSfXuf'k;k cukus dh gekjh rduhd ds f}rh; vuqKfIr/kkjh cus rFkk çn'kZu 
ijh{k.kksa dks lQyrkiwoZd iwjk fd;k x;kA fuEu Js.kh ckWDlkbV ls ft;ksykbV&, mRiknu dh ,d rduhdh tkudkjh 
esllZ fØMks feujy bUMLVªht fyfeVsM dks vuqfKr dh x;h rnqijkar vuqKfIr/kkjh ,oa th,eMhlh us ,d la;qDr m|e ds 
ek/;e ls dPN {ks= esa 10,000 Vhih, {kerk ds ,d la;a= dh LFkkiuk dhA buds vykok dbZ vU; çkS|ksfxfd;ksa ds fy;s Hkh 
vuqKk,a çnku dh xbZA xqtjkr vkSj mM+hlk jkT; ljdkjksa us 'Lo;a lgk;rk lewgksa' ds fy, leqnzh 'kSoky dh [ksrh çkS|ksfxdh 
gLrkarj.k le>kSrs gsrq #fp vfHkO;Dr dh gSA eq>s [kq'kh gS fd gekjs oSKkfud mPp rduhdh mRd`"Vrk çkIr djus gsrq 
ç;kljr gSaA n`"Vkar ds rkSj ij] bl oÔZ vkj- vks- f>Yyh vkSj ekWM;wy ds dk;Z O;ogkj esa dkQh lq/kkj gqvk gSA 

laLFkku us bl vof/k ds nkSjku dbZ cM+h ifj;kstukvksa dh 'kq#vkr dh] ftlesa 'kkfey gS Mh,lVh }kjk foÙkiksfÔr lYQsV 
vkWQ iksVk'k ds fy, 0.75 VhihMh dk VsLV&csM ftlesa veksfu;e lYQWV vkSj vfr'kq) esfXuf'k;k ds lg&mRikn dh Hkh 
{kerk gS ,oa Vh,Qlh vkj-vks- f>Yyh ds fy;s lh,lvkbZvkj }kjk foÙk iksfÔr 2000 oxZ ehVj dk VsLV&csMA ,sls O;kikj 
cukus dh vko';drk gS tks ;g lqfuf'pr dj ldsa fd ;s lqfo/kk,a u dsoy vius vYidkfyd mís';ksa dks iwjk djsa cfYd 
ifj;kstukvksa dh vof/k ls ijs Hkh Lokoyach cuh jg ldsaA leqnzh tSo&Mht+y ij lh,lvkbZvkj&i`Foh foKku ea=ky; dh 
,d cgq laLFkkxr NMITLI ifj;kstuk Hkh bl vof/k ds nkSjku 'kq# dh xbZ rFkk Dyksjsyk lw{e&'kSoky ds lÙk ls rS;kj ch 
100 tSo&M+hty ds }kjk ,d Vkosjk okgu dks fiNys ekpZ eghus ds nkSjku gekjs ued [ksr esa 200 fdeh rd lQyrkiwoZd 
pyk;k x;kA blds vfrfjDr] tsVªksQk Ård laca/k ds mUu;u ds }kjk cM+h la[;k esa laHkzkr vfHkfeFkqud mxkus ds fy;s 
uohu vkSj uohdj.kh; ÅtkZ ea=ky; ls foÙkiksÔ.k çkIr gqvkA fofHkUu d`fÔ laLFkkuksa ds lkFk lk>snkjh esa leqnzh 'kSoky ds 
jl ds jk"VªO;kih ijh{k.k gsrq lh,lvkbZvkj foÙkiksfÔr ,d ifj;kstuk dk lapkyu 'kq# fd;k x;k vkSj ,slh vk'kk gS fd ;g 
ifj;kstuk leqnzh 'kSoky ds jl ds d`fÔ esa cM+s iSekus ij mi;ksx dks c<+kok nsus esa ennxkj gksxhA xqtjkr ljdkj ds /kksysjk 
fo'ksÔ fuos'k {ks= ifj;kstuk ds i;kZoj.kh; çHkko ewY;kadu ds rgr vk/kkjHkwr vk¡dM+s mRiUu djus ds fy, fd;k x;k 
v/;;u Hkh mYys[kuh; gSA bl rjg dh cM+h ifj;kstukvksa dk nkf;Ro ysus ds fy;s gekjs deZpkfj;ksa dk ifj;kstuk fu"iknu 
vkSj çca/ku esa vkSipkfjd çf'k{k.k vko';d gSA vf[ky lh,lvkbZvkj ç;klksa ds fgLls ds #i esa gekjs oSKkfudksa us 12 oha 
;kstuk ds rgr usVodZ ifj;kstukvksa dk nkf;Ro ysus ds fy;s gekjs deZpkfj;ksa dk ifj;kstuk fu"iknu vkSj çca/ku esa 
vkSipkfjd çf'k{k.k vko';d gSA vf[ky lh,lvkbZvkj ç;klksa ds fgLls ds #i esa gekjs oSKkfudksa us 12 oha ;kstuk ds rgr 
usVodZ ifj;kstukvksa dk <kapk rS;kj djus dh fn'kk esa Hkh ;ksxnku fd;k gSA ge vkusokys oÔksZ esa v{k; ÅtkZ] moZjd] ikuh] 
LoPN çkS|ksfxdh] i;kZoj.k vkSj fdQk;rh LokLF; tSls {ks=ksa ij vf/kd /;ku dsfUnzr djus dh mEehn dj jgs gSaA ge fiNyh 
;kstuk vof/k ds nkSjku çkIr lqjkxksa dks vkSj ifjiDo djus dh vk'kk djrs gSa] mnkgj.k ds fy;s lsfydksfuZ;k czsØh;sVk dk 
isVUV tSo lfØ; lÙk ftlesa risfnd jks/kd {kerk gksus dh o`f) gqbZ gSA 06 07
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rUrq f>Yyh rduhdh tkudkjh dh vuqKk esllZ ;wuh¶yDl dks çnku dh xbZ rFkk ty 'kks/ku midj.kksa ds fy, ekWM;wy dks 
dM+s ;w-,l-bZ-ih-,- çksVksdkWy ds }kjk ikfjr dj fn;k x;kA iryh f>Yyh lfEeJ SISOMSO vkj-vks- f>Yyh rduhd dks 
Hkh mlh ikVhZ dks vuqfKr fd;k x;kA bu f>fYy;ksa ds Lons'kh mRiknu dk gekjs ns'k esa ty 'kks/ku vkSj vyo.khdj.k ds 
fy, xaHkhj fufgrkFkZ gS ,oa ,slh mEehn gS fd vf/kdkf/kd m|eh bl çkS|ksfxdh dk ykHk ysaxsA gekjh 'gfjr igy' ds rgr] 
geus vif'k"V /kkjk ls gkbMªksVsylkbZV cukus dh ,d fof/k fodflr dh vkSj esllZ gscd dks vuqfKr dhA esllZ VkVk 
dsfedYl fcVuZ ls lYQsV vkWQ iksVk'k vkSj eSfXuf'k;k cukus dh gekjh rduhd ds f}rh; vuqKfIr/kkjh cus rFkk çn'kZu 
ijh{k.kksa dks lQyrkiwoZd iwjk fd;k x;kA fuEu Js.kh ckWDlkbV ls ft;ksykbV&, mRiknu dh ,d rduhdh tkudkjh 
esllZ fØMks feujy bUMLVªht fyfeVsM dks vuqfKr dh x;h rnqijkar vuqKfIr/kkjh ,oa th,eMhlh us ,d la;qDr m|e ds 
ek/;e ls dPN {ks= esa 10,000 Vhih, {kerk ds ,d la;a= dh LFkkiuk dhA buds vykok dbZ vU; çkS|ksfxfd;ksa ds fy;s Hkh 
vuqKk,a çnku dh xbZA xqtjkr vkSj mM+hlk jkT; ljdkjksa us 'Lo;a lgk;rk lewgksa' ds fy, leqnzh 'kSoky dh [ksrh çkS|ksfxdh 
gLrkarj.k le>kSrs gsrq #fp vfHkO;Dr dh gSA eq>s [kq'kh gS fd gekjs oSKkfud mPp rduhdh mRd`"Vrk çkIr djus gsrq 
ç;kljr gSaA n`"Vkar ds rkSj ij] bl oÔZ vkj- vks- f>Yyh vkSj ekWM;wy ds dk;Z O;ogkj esa dkQh lq/kkj gqvk gSA 

laLFkku us bl vof/k ds nkSjku dbZ cM+h ifj;kstukvksa dh 'kq#vkr dh] ftlesa 'kkfey gS Mh,lVh }kjk foÙkiksfÔr lYQsV 
vkWQ iksVk'k ds fy, 0.75 VhihMh dk VsLV&csM ftlesa veksfu;e lYQWV vkSj vfr'kq) esfXuf'k;k ds lg&mRikn dh Hkh 
{kerk gS ,oa Vh,Qlh vkj-vks- f>Yyh ds fy;s lh,lvkbZvkj }kjk foÙk iksfÔr 2000 oxZ ehVj dk VsLV&csMA ,sls O;kikj 
cukus dh vko';drk gS tks ;g lqfuf'pr dj ldsa fd ;s lqfo/kk,a u dsoy vius vYidkfyd mís';ksa dks iwjk djsa cfYd 
ifj;kstukvksa dh vof/k ls ijs Hkh Lokoyach cuh jg ldsaA leqnzh tSo&Mht+y ij lh,lvkbZvkj&i`Foh foKku ea=ky; dh 
,d cgq laLFkkxr NMITLI ifj;kstuk Hkh bl vof/k ds nkSjku 'kq# dh xbZ rFkk Dyksjsyk lw{e&'kSoky ds lÙk ls rS;kj ch 
100 tSo&M+hty ds }kjk ,d Vkosjk okgu dks fiNys ekpZ eghus ds nkSjku gekjs ued [ksr esa 200 fdeh rd lQyrkiwoZd 
pyk;k x;kA blds vfrfjDr] tsVªksQk Ård laca/k ds mUu;u ds }kjk cM+h la[;k esa laHkzkr vfHkfeFkqud mxkus ds fy;s 
uohu vkSj uohdj.kh; ÅtkZ ea=ky; ls foÙkiksÔ.k çkIr gqvkA fofHkUu d`fÔ laLFkkuksa ds lkFk lk>snkjh esa leqnzh 'kSoky ds 
jl ds jk"VªO;kih ijh{k.k gsrq lh,lvkbZvkj foÙkiksfÔr ,d ifj;kstuk dk lapkyu 'kq# fd;k x;k vkSj ,slh vk'kk gS fd ;g 
ifj;kstuk leqnzh 'kSoky ds jl ds d`fÔ esa cM+s iSekus ij mi;ksx dks c<+kok nsus esa ennxkj gksxhA xqtjkr ljdkj ds /kksysjk 
fo'ksÔ fuos'k {ks= ifj;kstuk ds i;kZoj.kh; çHkko ewY;kadu ds rgr vk/kkjHkwr vk¡dM+s mRiUu djus ds fy, fd;k x;k 
v/;;u Hkh mYys[kuh; gSA bl rjg dh cM+h ifj;kstukvksa dk nkf;Ro ysus ds fy;s gekjs deZpkfj;ksa dk ifj;kstuk fu"iknu 
vkSj çca/ku esa vkSipkfjd çf'k{k.k vko';d gSA vf[ky lh,lvkbZvkj ç;klksa ds fgLls ds #i esa gekjs oSKkfudksa us 12 oha 
;kstuk ds rgr usVodZ ifj;kstukvksa dk nkf;Ro ysus ds fy;s gekjs deZpkfj;ksa dk ifj;kstuk fu"iknu vkSj çca/ku esa 
vkSipkfjd çf'k{k.k vko';d gSA vf[ky lh,lvkbZvkj ç;klksa ds fgLls ds #i esa gekjs oSKkfudksa us 12 oha ;kstuk ds rgr 
usVodZ ifj;kstukvksa dk <kapk rS;kj djus dh fn'kk esa Hkh ;ksxnku fd;k gSA ge vkusokys oÔksZ esa v{k; ÅtkZ] moZjd] ikuh] 
LoPN çkS|ksfxdh] i;kZoj.k vkSj fdQk;rh LokLF; tSls {ks=ksa ij vf/kd /;ku dsfUnzr djus dh mEehn dj jgs gSaA ge fiNyh 
;kstuk vof/k ds nkSjku çkIr lqjkxksa dks vkSj ifjiDo djus dh vk'kk djrs gSa] mnkgj.k ds fy;s lsfydksfuZ;k czsØh;sVk dk 
isVUV tSo lfØ; lÙk ftlesa risfnd jks/kd {kerk gksus dh o`f) gqbZ gSA 06 07
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Foreword

I have great pleasure in presenting the Report for the period 2010-12.  The year-wise balanced scorecards are provided 
immediately following this foreword.  As compared to 2009-10, the grant from CSIR was 13% higher at Rs 34.30 crore 
in 2010-11 and it grew further to Rs 39.79 crore in 2011-2012.  Our External Cash Flow climbed to a record Rs 13.00 
crore in 2010-11 but declined the following year.  

As Pandit Jawaharlal Nehru had exhorted us during his inaugural address on April 10, 1954, we have held the 
conviction that our R&D efforts must be of “great consequence” to the Nation and beyond. Our hollow fibre membrane 
knowhow was licensed to M/s Uniqflux and the modules have passed the stringent USEPA protocol for water 
purification devices. The technology for thin film composite SISOMSO RO membrane was also licensed to the same 
Party.  Indigenous production of these membranes has profound implications for water purification and desalination in 
our country and it is hoped that more entrepreneurs will avail the technology.  As part of our green initiative, we 
developed and licensed knowhow to M/s Heubach for production of synthetic hydrotalcite from a waste stream. M/s 
TATA Chemicals became the second licensee of our knowhow for co-production of sulphate of potash and magnesia 
from bittern and the demonstration trials were completed successfully. The knowhow for production of zeolite-A from 
low grade bauxite was licensed to M/s Credo Mineral Industries Ltd. and the licensee and GMDC have since formed a 
JV to set up a 10,000 TPA plant in Kutch.  Several other technologies besides these were licensed.  We also received 
Expressions of Interest from Gujarat and Orissa State Governments to enter into technology transfer agreements for 
seaweed cultivation by SHGs in these states.  I am pleased that scientists are attempting to move up the learning curve 
in technological excellence. As an illustration, the consistency of RO membrane and module performance improved 
significantly this year.   

The institute initiated several big projects during this period including setting up of a 0.75 TPD SOP test bed integrated 
with co-production of ammonium sulphate and ultrapure magnesia funded by DST, and a 2000 sq. m. TFC RO 
membrane test bed funded by CSIR. Business models will need to be created to ensure that these facilities not only 
serve their short term purpose but are self sustainable beyond the duration of the projects. The CSIR-MoES multi-
institutional NMITLI project on marine microalgal biodiesel was also initiated during this period and a 200 km test 
drive of a TAVERA was undertaken successfully last March with B100 biodiesel extracted from chlorella microalga 
raised in our salt farm.  Additionally, funding was received from MNRE to scale up the production of Jatropha tissue 
culture plants to propagate elite clones in large numbers. A CSIR-funded project was also initiated to conduct nation-
wide trials with seaweed sap in partnership with agricultural institutes, and it is hoped that the project will help promote 
the use of sap in agriculture in a big way. A study to generate baseline data as part of EIA of the Dholera special 
investment zone project of the government of Gujarat also deserves special mention. Formal training of our staff in 
project execution and management is required as we undertake such large projects. Scientists also devoted time 

th
towards framing of Network projects under the 12  Plan as part of a pan CSIR effort. We hope to concentrate 
increasingly on renewable energy, fertilizer, water, clean technology, environment and affordable health in the coming 
years. We also hope to build on the leads developed during the previous plan periods, e.g., the patented bioactive 
extract from S. brachiata which was reconfirmed to possess anti-TB activity.

This year the Institute reached the important landmark of a half century of U.S. patents over a decade (2002-2012), an 
indication of our sustained innovativeness. We are especially pleased that several of these inventions have been 
licensed for commercialization over the years. We also successfully opposed an infringing patent application which, 
consequently, was disallowed by the Indian Patent Office last year.  On the other hand, there was opposition in Israel to 

bl lky laLFkku us ,d n'kd ¼2002-2012½ esa v/kZ 'krd vesfjdh isVUV ds #i esa ,d egRoiw.kZ ehy dk iRFkj gkafly 
fd;k gS] tks fd gekjs fujarj vfHkuo'khyrk dk |ksrd gSA gesa fo'ksÔ #i ls çlUurk gS fd bu vkfo"dkjksa esa ls dbZ oÔksZ ds 
nkSjku O;olk;hdj.k gsrq vuqfKr fd;s x;sA geus lQyrkiwoZd ,d mYya?kudkjh isVUV vkosnu dk fojks/k fd;k] 
ifj.kker%] Hkkjrh; isVsUV dk;kZy; }kjk fiNys oÔZ ml vkosnu dks vLohd`r dj fn;k x;kA nwljh vksj] btjkby esa 
gekjs ,d isVsUV dk fojks/k fd;k x;k ftlds lkFk fuiVk tk jgk gSA tkfgj gS] gekjs isVsaVksa us çHkko Mkyuk 'kq# dj fn;k 
gSA vuqyXud bl fjiksVZ dh vof/k ds nkSjku nk;j ,oa Lohd`r Hkkjrh; vkSj varjjk"Vªh; isaVsaVksa dk fooj.k çLrqr djrk gSA 
ge fo'ksÔ #i ls [kq'k gSa D;ksafd geus lkSj ued mRiknu ds vkfo"dkj ij ;w ,l isVsaV çkIr fd;k tks gekjs bl foÜokl dks 
dk;e j[krk gS fd ifjiDo çkS|ksfxfd;ksa esa ls Hkh vkfo"dkj fd;s tk ldrs gSaA 
lh,lvkbZvkj }kjk ,lh,lvkbZvkj dh LFkkiuk ,d ,sfrgkfld ?kVuk gS vkSj gekjs laLFkku esa vuqla/kku dk;Z esa layXu 
dbZ Nk=ksa dk vc muds ih,p-Mh- ds fy, iathdj.k vdkneh ds rgr gks x;k gSA laLFkku vuqla/kku gsrq Lofu/kkZfjr mPp 
ekudksa dks cuk, j[kus esa l{ke gSA ,l-lh-vkbZ- 'kks/k if=dkvksa esa gekjs çdk'kuksa dh la[;k oÔZ 2010-11 ds nkSjku vkSlr 
bEisDV QSDVj ¼,-vkbZ-,Q-½ 2.441 ds lkFk 188 gks x;h] rFkk 2011-12 esa ,-vkbZ-,Q- us igyh ckj 3 (3.096) dks ikj 
fd;kA ;g fu;qfDr;ksa ds mPp ekudksa] mTtoy vuqla/kku v/;srkvksa dh c<+rh la[;k vkSj mRd`"V cqfu;knh lqfo/kkvksa ds 
dkj.k laHko gks ldk gS& ftlus gesa oSKkfud leL;kvksa ds n`<+rkiwoZd lek/kku ds fy, l{ke cuk;kA mnkgj.k ds fy,] 
dsUnzhd`r midj.k lsokvksa dk ewY; 2010-12 dh vof/k esa 18.60 djksM+ #i;s ¼lh,lvkbZvkj vuqeksfnr njksa ij vk/kkfjr½ 
vkadk x;k] tks fd vuqla/kku rhozrk esa o`f) vkSj vk/kqfud foÜysÔ.kkRed midj.kksa ds vf/kdkf/kd mi;ksx dk |ksrd gSA 
vkt gekjs ikl Hkh ,d foÜoLrjh; vkf.od thofoKku ç;ksx'kkyk vkSj ogk¡ gks jgs egRoiw.kZ 'kks/kksa ij utj j[kus ds fy, 
,d tSo lqj{kk lfefr gSA gkykafd gesa gekjs 'kks/k dh xq.koÙkk ij xoZ gSa] rFkkfi gekjk ç;kl bUgsa fujarj rh{.k rFkk vkSj 
çklafxd djus dk jgsxkA mnkgj.k ds fy,] lkSj midj.kksa dh jpuk esa çfr#i.k vkSj vuqdkj ij cM+s iSekus ij vuqla/kku 
fd;k tk jgk gSA vkt cqfu;knh vkSj vuqç;qDr vuqla/kku ds ,sls dbZ mnkgj.k gSa tks çkS|ksfxdh fodkl ij vk/kkfjr gSaA 
laLFkku lnSo viuh igq¡p ls ijs xfrfof/k;ksa ds fy;s [kqn ij xoZ djrk gSA 6000 ,y-ih-,p- leqnzh ty vkj-vks- l;a= 
ukjk;.k ljksoj] dPN esa LFkkfir fd;k x;k ,oa ty dk mRiknu ykxr WASMO }kjk 11 iSls çfr yhVj vkadk x;k gSA 
ukosZft;u ppZ ,M dks vkiwfrZ dh xbZ [kkjk ikuh vkj-vks- la;a=ksa dh dqy la[;k 25 gks xbZ gS vkSj vkt Qkj;kc çkar esa 
50,000 vQxkuh ifj;kstuk ls ykHkkfUor gSaA xqtjkr m|ksx vk;qDrky; ds foÙkiksÔ.k ls v/kksHkwfe uedhu ty 
vyo.khdj.k la;a= dh 100 bdkb;ksa dk fuekZ.k fd;k x;k tks Mht+y batu esa mRiUu vif'k"V Å"ek dk mi;ksx djrk gS 
vkSj bUgsa vklsZfud nwfÔr Hkwty ds mipkj gsrq if'pe caxky ds pkSchl ijxuk ds efLtn esa 5 lkeqnkf;d dsUnzksa ij 
LFkkfir fd;k x;kA gekjs laLFkku dks lh,lvkbZvkj VsDuksQsLV ds nkSjku lh,lvkbZvkj ty çkS|ksfxfd;ksa ds çn'kZu ds 
fy;s leUo; dh ftEesnkjh lkSaih x;h rFkk eaMi dks Lo.kZ iqjLdkj çkIr gqvkA lcls egRoiw.kZ gS] jktLFkku ds Mh,lVh 
foÙkiksfÔr ty ifj;kstukvksa dh lQyrk] ftlds ifj.kkeLo#i 10 u;s la;a=ksa gsrq eatwjh feyh rFkk os vc fuekZ.k/khu gSaA 
NksVs mRikndksa ds ykHk ds fy;s mUur lkSj ued çkS|ksfxfd;ksa ds çpkj gsrq gekjs ç;klksa dks Hkh ;Fkksfpr ekU;rk feyhA 
rfeyukMq ds ekjdkUuu esa ,d u;k vkn'kZ ued [ksr LFkkfir fd;k x;k rFkk ,slh vU; ifj;kstuk,a fopkjk/khu gSaA ;g 
gÔZ dk foÔ; gS fd lklu xhj 'ksj vHk;kj.; esa lHkh i;ZVd clsa gekjs ch100 tsVªksQk tSo&M+hty ls lapkfyr gSa rFkk 
laLFkku vkSj xqtjkr ou foHkkx ds bl la;qDr igy ij turk dks f'kf{kr djus ds fy, xhj esa ifV`dk,a yxk;h x;h gSA

czkthy ds euksuhr oSKkfudksa ds lkFk laLFkku us tSo ÅtkZ ij igyh Hkkjr&czkthy dk;Z'kkyk dh ;kstuk cukbZ tks 
Hkkouxj esa fiNys oÔZ vk;ksftr dh x;hA blds ckn nwljh dk;Z'kkyk bl oÔZ vçSy esa lkvksikmyks esa vk;ksftr dh x;h 
ftldh ;kstuk Hkh geus cuk;hA dk;Z'kkyk,a Hkkjr&czkthy ds oSKkfud ifjÔn vkSj Mh,lVh ds rRok/kku esa vk;ksftr dh 
x;haA 

ehfM;k us Hkh gekjs fodkl dk;ksZ ,oa çkS|ksfxfd;ksa ij xgjh #fp tkjh j[kh rFkk dbZ vkfo"dkj] çkS|ksfxdh vkSj vuqla/kku 
fu"dÔksZ dh leh{kk v[kckjksa ,oa ,evkbZVh Vsduksyksth fjO;w lfgr if=dkvksa esa gqbZA vkdk'kok.kh jktdksV us 16 çdj.kksa 
dh ,d J`a[kyk ds ek/;e ls gekjh xfrfof/k;ksa dh tkudkjh lk/kkj.k tuekul rd çlkfjr dhA 

vuqla/kku ifj;kstukvksa esa fd, x, dk;ksZ ds ek/;e ls 29 Nk=ksa us ih-,pMh- dh fMxzh çkIr dh vkSj os lHkh vc vPNs LFkkuksa 
ij dk;Zjr gSaaA tSo&M+hty vo'ksÔksa ls tSo&vi{k;uh; IykfLVd fodflr djus ds ç;klksa ds fy, laLFkku ds 
'kks/kdrkZvksa dh ,d Vhe dks bl oÔZ jlk;u ,oa moZjd ea=ky; lh-vkbZ-ih-bZ-Vh- jk"Vªh; iqjLdkj çkIr gqvkA dbZ vU; dks 
çfrf"Br QSyksf'ki] iqjLdkj vkSj fof'k"Vrk çkIr gqbZ vkSj eSa mu lHkh dks c/kkbZ nsrk gw¡A esjk fo'ksÔ /kU;okn lg;ksx dk;ksZ 
esa layXu mu xqeuke uk;dksa vkSj deZpkfj;ksa ds fy;s gSa] tks csgn egRoiw.kZ Hkwfedk,a fuHkkrs gSaa ij 'kk;n gh og vfHkewY;u 
çkIr dj ikrs gSa ftlds os gdnkj gSaA eSa vius iwoZ deZpkfj;ksa ds çfr vkHkkj O;Dr djrk gw¡ ftUgksa us foxr oÔksZ esa viuk 
;ksxnku fn;k rFkk gekjs fodkl dh uhao j[khA eSa] geesa foÜokl O;Dr djus ds fy, gekjs fgr/kkjdksa] çk;ksatdksa vkSj 
'kqHkfpardksa ds çfr vkHkkj O;Dr djrk gw¡A 

08 09iqf"irks dqekj ?kksÔ
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Foreword

I have great pleasure in presenting the Report for the period 2010-12.  The year-wise balanced scorecards are provided 
immediately following this foreword.  As compared to 2009-10, the grant from CSIR was 13% higher at Rs 34.30 crore 
in 2010-11 and it grew further to Rs 39.79 crore in 2011-2012.  Our External Cash Flow climbed to a record Rs 13.00 
crore in 2010-11 but declined the following year.  

As Pandit Jawaharlal Nehru had exhorted us during his inaugural address on April 10, 1954, we have held the 
conviction that our R&D efforts must be of “great consequence” to the Nation and beyond. Our hollow fibre membrane 
knowhow was licensed to M/s Uniqflux and the modules have passed the stringent USEPA protocol for water 
purification devices. The technology for thin film composite SISOMSO RO membrane was also licensed to the same 
Party.  Indigenous production of these membranes has profound implications for water purification and desalination in 
our country and it is hoped that more entrepreneurs will avail the technology.  As part of our green initiative, we 
developed and licensed knowhow to M/s Heubach for production of synthetic hydrotalcite from a waste stream. M/s 
TATA Chemicals became the second licensee of our knowhow for co-production of sulphate of potash and magnesia 
from bittern and the demonstration trials were completed successfully. The knowhow for production of zeolite-A from 
low grade bauxite was licensed to M/s Credo Mineral Industries Ltd. and the licensee and GMDC have since formed a 
JV to set up a 10,000 TPA plant in Kutch.  Several other technologies besides these were licensed.  We also received 
Expressions of Interest from Gujarat and Orissa State Governments to enter into technology transfer agreements for 
seaweed cultivation by SHGs in these states.  I am pleased that scientists are attempting to move up the learning curve 
in technological excellence. As an illustration, the consistency of RO membrane and module performance improved 
significantly this year.   

The institute initiated several big projects during this period including setting up of a 0.75 TPD SOP test bed integrated 
with co-production of ammonium sulphate and ultrapure magnesia funded by DST, and a 2000 sq. m. TFC RO 
membrane test bed funded by CSIR. Business models will need to be created to ensure that these facilities not only 
serve their short term purpose but are self sustainable beyond the duration of the projects. The CSIR-MoES multi-
institutional NMITLI project on marine microalgal biodiesel was also initiated during this period and a 200 km test 
drive of a TAVERA was undertaken successfully last March with B100 biodiesel extracted from chlorella microalga 
raised in our salt farm.  Additionally, funding was received from MNRE to scale up the production of Jatropha tissue 
culture plants to propagate elite clones in large numbers. A CSIR-funded project was also initiated to conduct nation-
wide trials with seaweed sap in partnership with agricultural institutes, and it is hoped that the project will help promote 
the use of sap in agriculture in a big way. A study to generate baseline data as part of EIA of the Dholera special 
investment zone project of the government of Gujarat also deserves special mention. Formal training of our staff in 
project execution and management is required as we undertake such large projects. Scientists also devoted time 

th
towards framing of Network projects under the 12  Plan as part of a pan CSIR effort. We hope to concentrate 
increasingly on renewable energy, fertilizer, water, clean technology, environment and affordable health in the coming 
years. We also hope to build on the leads developed during the previous plan periods, e.g., the patented bioactive 
extract from S. brachiata which was reconfirmed to possess anti-TB activity.

This year the Institute reached the important landmark of a half century of U.S. patents over a decade (2002-2012), an 
indication of our sustained innovativeness. We are especially pleased that several of these inventions have been 
licensed for commercialization over the years. We also successfully opposed an infringing patent application which, 
consequently, was disallowed by the Indian Patent Office last year.  On the other hand, there was opposition in Israel to 

bl lky laLFkku us ,d n'kd ¼2002-2012½ esa v/kZ 'krd vesfjdh isVUV ds #i esa ,d egRoiw.kZ ehy dk iRFkj gkafly 
fd;k gS] tks fd gekjs fujarj vfHkuo'khyrk dk |ksrd gSA gesa fo'ksÔ #i ls çlUurk gS fd bu vkfo"dkjksa esa ls dbZ oÔksZ ds 
nkSjku O;olk;hdj.k gsrq vuqfKr fd;s x;sA geus lQyrkiwoZd ,d mYya?kudkjh isVUV vkosnu dk fojks/k fd;k] 
ifj.kker%] Hkkjrh; isVsUV dk;kZy; }kjk fiNys oÔZ ml vkosnu dks vLohd`r dj fn;k x;kA nwljh vksj] btjkby esa 
gekjs ,d isVsUV dk fojks/k fd;k x;k ftlds lkFk fuiVk tk jgk gSA tkfgj gS] gekjs isVsaVksa us çHkko Mkyuk 'kq# dj fn;k 
gSA vuqyXud bl fjiksVZ dh vof/k ds nkSjku nk;j ,oa Lohd`r Hkkjrh; vkSj varjjk"Vªh; isaVsaVksa dk fooj.k çLrqr djrk gSA 
ge fo'ksÔ #i ls [kq'k gSa D;ksafd geus lkSj ued mRiknu ds vkfo"dkj ij ;w ,l isVsaV çkIr fd;k tks gekjs bl foÜokl dks 
dk;e j[krk gS fd ifjiDo çkS|ksfxfd;ksa esa ls Hkh vkfo"dkj fd;s tk ldrs gSaA 
lh,lvkbZvkj }kjk ,lh,lvkbZvkj dh LFkkiuk ,d ,sfrgkfld ?kVuk gS vkSj gekjs laLFkku esa vuqla/kku dk;Z esa layXu 
dbZ Nk=ksa dk vc muds ih,p-Mh- ds fy, iathdj.k vdkneh ds rgr gks x;k gSA laLFkku vuqla/kku gsrq Lofu/kkZfjr mPp 
ekudksa dks cuk, j[kus esa l{ke gSA ,l-lh-vkbZ- 'kks/k if=dkvksa esa gekjs çdk'kuksa dh la[;k oÔZ 2010-11 ds nkSjku vkSlr 
bEisDV QSDVj ¼,-vkbZ-,Q-½ 2.441 ds lkFk 188 gks x;h] rFkk 2011-12 esa ,-vkbZ-,Q- us igyh ckj 3 (3.096) dks ikj 
fd;kA ;g fu;qfDr;ksa ds mPp ekudksa] mTtoy vuqla/kku v/;srkvksa dh c<+rh la[;k vkSj mRd`"V cqfu;knh lqfo/kkvksa ds 
dkj.k laHko gks ldk gS& ftlus gesa oSKkfud leL;kvksa ds n`<+rkiwoZd lek/kku ds fy, l{ke cuk;kA mnkgj.k ds fy,] 
dsUnzhd`r midj.k lsokvksa dk ewY; 2010-12 dh vof/k esa 18.60 djksM+ #i;s ¼lh,lvkbZvkj vuqeksfnr njksa ij vk/kkfjr½ 
vkadk x;k] tks fd vuqla/kku rhozrk esa o`f) vkSj vk/kqfud foÜysÔ.kkRed midj.kksa ds vf/kdkf/kd mi;ksx dk |ksrd gSA 
vkt gekjs ikl Hkh ,d foÜoLrjh; vkf.od thofoKku ç;ksx'kkyk vkSj ogk¡ gks jgs egRoiw.kZ 'kks/kksa ij utj j[kus ds fy, 
,d tSo lqj{kk lfefr gSA gkykafd gesa gekjs 'kks/k dh xq.koÙkk ij xoZ gSa] rFkkfi gekjk ç;kl bUgsa fujarj rh{.k rFkk vkSj 
çklafxd djus dk jgsxkA mnkgj.k ds fy,] lkSj midj.kksa dh jpuk esa çfr#i.k vkSj vuqdkj ij cM+s iSekus ij vuqla/kku 
fd;k tk jgk gSA vkt cqfu;knh vkSj vuqç;qDr vuqla/kku ds ,sls dbZ mnkgj.k gSa tks çkS|ksfxdh fodkl ij vk/kkfjr gSaA 
laLFkku lnSo viuh igq¡p ls ijs xfrfof/k;ksa ds fy;s [kqn ij xoZ djrk gSA 6000 ,y-ih-,p- leqnzh ty vkj-vks- l;a= 
ukjk;.k ljksoj] dPN esa LFkkfir fd;k x;k ,oa ty dk mRiknu ykxr WASMO }kjk 11 iSls çfr yhVj vkadk x;k gSA 
ukosZft;u ppZ ,M dks vkiwfrZ dh xbZ [kkjk ikuh vkj-vks- la;a=ksa dh dqy la[;k 25 gks xbZ gS vkSj vkt Qkj;kc çkar esa 
50,000 vQxkuh ifj;kstuk ls ykHkkfUor gSaA xqtjkr m|ksx vk;qDrky; ds foÙkiksÔ.k ls v/kksHkwfe uedhu ty 
vyo.khdj.k la;a= dh 100 bdkb;ksa dk fuekZ.k fd;k x;k tks Mht+y batu esa mRiUu vif'k"V Å"ek dk mi;ksx djrk gS 
vkSj bUgsa vklsZfud nwfÔr Hkwty ds mipkj gsrq if'pe caxky ds pkSchl ijxuk ds efLtn esa 5 lkeqnkf;d dsUnzksa ij 
LFkkfir fd;k x;kA gekjs laLFkku dks lh,lvkbZvkj VsDuksQsLV ds nkSjku lh,lvkbZvkj ty çkS|ksfxfd;ksa ds çn'kZu ds 
fy;s leUo; dh ftEesnkjh lkSaih x;h rFkk eaMi dks Lo.kZ iqjLdkj çkIr gqvkA lcls egRoiw.kZ gS] jktLFkku ds Mh,lVh 
foÙkiksfÔr ty ifj;kstukvksa dh lQyrk] ftlds ifj.kkeLo#i 10 u;s la;a=ksa gsrq eatwjh feyh rFkk os vc fuekZ.k/khu gSaA 
NksVs mRikndksa ds ykHk ds fy;s mUur lkSj ued çkS|ksfxfd;ksa ds çpkj gsrq gekjs ç;klksa dks Hkh ;Fkksfpr ekU;rk feyhA 
rfeyukMq ds ekjdkUuu esa ,d u;k vkn'kZ ued [ksr LFkkfir fd;k x;k rFkk ,slh vU; ifj;kstuk,a fopkjk/khu gSaA ;g 
gÔZ dk foÔ; gS fd lklu xhj 'ksj vHk;kj.; esa lHkh i;ZVd clsa gekjs ch100 tsVªksQk tSo&M+hty ls lapkfyr gSa rFkk 
laLFkku vkSj xqtjkr ou foHkkx ds bl la;qDr igy ij turk dks f'kf{kr djus ds fy, xhj esa ifV`dk,a yxk;h x;h gSA

czkthy ds euksuhr oSKkfudksa ds lkFk laLFkku us tSo ÅtkZ ij igyh Hkkjr&czkthy dk;Z'kkyk dh ;kstuk cukbZ tks 
Hkkouxj esa fiNys oÔZ vk;ksftr dh x;hA blds ckn nwljh dk;Z'kkyk bl oÔZ vçSy esa lkvksikmyks esa vk;ksftr dh x;h 
ftldh ;kstuk Hkh geus cuk;hA dk;Z'kkyk,a Hkkjr&czkthy ds oSKkfud ifjÔn vkSj Mh,lVh ds rRok/kku esa vk;ksftr dh 
x;haA 

ehfM;k us Hkh gekjs fodkl dk;ksZ ,oa çkS|ksfxfd;ksa ij xgjh #fp tkjh j[kh rFkk dbZ vkfo"dkj] çkS|ksfxdh vkSj vuqla/kku 
fu"dÔksZ dh leh{kk v[kckjksa ,oa ,evkbZVh Vsduksyksth fjO;w lfgr if=dkvksa esa gqbZA vkdk'kok.kh jktdksV us 16 çdj.kksa 
dh ,d J`a[kyk ds ek/;e ls gekjh xfrfof/k;ksa dh tkudkjh lk/kkj.k tuekul rd çlkfjr dhA 

vuqla/kku ifj;kstukvksa esa fd, x, dk;ksZ ds ek/;e ls 29 Nk=ksa us ih-,pMh- dh fMxzh çkIr dh vkSj os lHkh vc vPNs LFkkuksa 
ij dk;Zjr gSaaA tSo&M+hty vo'ksÔksa ls tSo&vi{k;uh; IykfLVd fodflr djus ds ç;klksa ds fy, laLFkku ds 
'kks/kdrkZvksa dh ,d Vhe dks bl oÔZ jlk;u ,oa moZjd ea=ky; lh-vkbZ-ih-bZ-Vh- jk"Vªh; iqjLdkj çkIr gqvkA dbZ vU; dks 
çfrf"Br QSyksf'ki] iqjLdkj vkSj fof'k"Vrk çkIr gqbZ vkSj eSa mu lHkh dks c/kkbZ nsrk gw¡A esjk fo'ksÔ /kU;okn lg;ksx dk;ksZ 
esa layXu mu xqeuke uk;dksa vkSj deZpkfj;ksa ds fy;s gSa] tks csgn egRoiw.kZ Hkwfedk,a fuHkkrs gSaa ij 'kk;n gh og vfHkewY;u 
çkIr dj ikrs gSa ftlds os gdnkj gSaA eSa vius iwoZ deZpkfj;ksa ds çfr vkHkkj O;Dr djrk gw¡ ftUgksa us foxr oÔksZ esa viuk 
;ksxnku fn;k rFkk gekjs fodkl dh uhao j[khA eSa] geesa foÜokl O;Dr djus ds fy, gekjs fgr/kkjdksa] çk;ksatdksa vkSj 
'kqHkfpardksa ds çfr vkHkkj O;Dr djrk gw¡A 

08 09iqf"irks dqekj ?kksÔ
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one of our own patents which is being dealt with. Clearly, our patents have begun making an impact. The annexure 
provides details of the Indian and international patents granted and filed during the period of this report. We are 
especially pleased that our inventions around production of solar salt were awarded U.S. patents upholding our belief 
that one can invent even in what are considered to be mature technologies. 

The establishment of AcSIR by CSIR has been a historic event and many students pursuing research in our institute are 
now registered for their Ph.D. under the Academy.  The Institute was able to sustain the high standard of research it has 
set for itself.  Our publications in SCI journals with published impact factor data climbed to 188 in 2010-2011 with 
average impact factor (AIF) of 2.441, and in 2011-2012 the AIF crossed 3 (3.096) for the first time. This can be 
attributed to the high standard of recruitments, growing number of bright research scholars, and excellent infrastructure 
– all of which have enabled problems to be addressed with greater scientific rigour. The centralized instrumentation 
services, for example, were valued at Rs 18.60 crore (based on CSIR-approved rates) for the period 2010-2012, 
indicative of the growth in research intensity and reliance on modern analytical tools.  Today we also have a world class 
molecular biology laboratory and a bio-safety committee to monitor the important research being undertaken there.  
While we are proud of the quality of our research, it will be our endeavour to sharpen constantly its focus and relevance. 
For example, research on modeling and simulation is being used extensively in the design of solar devices. There are 
many such examples today of basic and applied research underpinning technology development. 

The Institute has always prided itself on its outreach activities. A 6000 LPH seawater RO plant was set up in Narayan 
Sarovar, Kutch and the production cost of water was estimated to be 11 paise/L by WASMO.  The total number of 
brackish water RO plants supplied to Norwegian Church Aid increased to 25 and today 50,000 Afghans in Faryab 
Province are benefited by the project.  100 units for desalination of sub-soil brine using waste heat of diesel engine were 
fabricated with funding from the Gujarat Industries Commissionerate and 5 community scale plants were installed in 
masjids in 24 Parganas, West Bengal to treat arsenic-contaminated groundwater. Our institute was assigned the 
responsibility of coordinating the exhibition of CSIR water technologies during CSIR Technofest and the pavilion 
received the Gold Award.  Most significantly, the success of the DST-funded water projects in Rajasthan resulted in the 
sanction of 10 more plants which are under fabrication.  Our effort to propagate improved solar salt technologies for the 
benefit of marginal producers is also being duly recognized.  A new model salt farm in Markannan, Tamil Nadu was 
established and more projects are in the anvil.  It is heartening that all the tourist buses in Sasan Gir lion sanctuary have 
switched to our B100 Jatropha biodiesel and boards have been put up at Gir to educate the public on this joint initiative 
of the Gujarat Forest Department and the Institute

The Institute, along with nominated scientists in Brazil, planned the first Brazil-India workshop on Bio-energy which 
was held in Bhavnagar last year.  This was followed by a second workshop in Sao Paulo in April this year which too was 
planned by us. The workshops were held under the auspices of the Indo-Brazil Scientific Council and DST.

The media continued to take keen interest in our developments and many technologies, inventions and research findings 
were featured in newspapers and magazines, including MIT's Technology Review.  Information on our activities is also 
being disseminated at the grassroots level through weekly broadcasts by AIR Rajkot as part of a 16 episode series.

Arising out of the research work undertaken in projects, 29 students received their Ph. D. degrees and they are all well 
placed.  A team of researchers from the institute received the CIPET National Award this year from the Ministry of 
Chemicals & Fertilizers for the efforts to develop biodegradable plastic from biodiesel residues. Many others have 
received prestigious fellowships, awards and distinctions and I offer my congratulations to all of them.  My special 
thanks to the many unsung heroes and staff members in the support functions who play a crucial role and yet rarely get 
the appreciation they deserve.  I express my gratitude to past staff members who have contributed over the years and laid 
the foundation for our growth, and to our stakeholders, sponsors and well wishers for reposing faith in us.  

CSIR }kjk laforfjr fuf/k
cká udn çokg

 
 

(2010 – 2011 ds foÙkh; o"kZ) – :- 34.30 djksM] NMITLI dks feyk djA
(2010 – 2011 foÙkh; o"kZ) :- 13.00 djksM NMITLI dks NksM djA 

tu'kfDr lalk/ku ¼31 ekpZ, 2011½ 264 LFkkbZ deZpkjh ,oa 247 vLFkkbZ deZpkjh] ftles oSKkfud Qsyksl@ 
'kks/k lg;ksxh v/;srk] ifj;kstuk lgk;d@,izsfUVl 'kkfey gSaA

,pvkjMh

vuqla/kku I =  -k  193 oSKkfud tuZyks esa izdkf'kr; vkSlr bEisDV QSDVj 2.351 (vizSy 2010 – ekpZ 2011) 

isVsUVl – Qkby fd;s x;s Hkkjrh; & 8; fons'kh & 8; Lohd`r% Hkkjrh; & 8 fons'kh & 39 ¼3 ;w-,l- isVsUVl lfgr½: 

(I) Hkkjr ljdkj ds v/;;u ds fy, “iz;ksxkRed fof/k }kjk vf/kd ek=k es dkcZu dks idM+dj tSo bZa/ku vkSj :ikarj.k dh izfØ;k” ¼v/;k; 

lh-vkbZ-vkbZ- }kjk lapkfyr fd;k x;k gS½ dh izkFkfedrk ds ek/;e ls bldk 'kks"k.kA

(ii) iksVk'k ,oa vkj- vks- f>Yyh izkS|ksfxfd;ksa ds fodkl ds fy;s jk"Vªh; fofuek.kZ izfrLi/kkZRedrk ifj"kn }kjk vk;ksftr cSBdks dh J`a[kykA 

(iii) jktLFkku ds fy;s 5 lkSj mtkZ lapkfyr vkj- vks- IykaVA ¼FORRAD ds lkFk lg;ksx esa vkSj dksdk dksyk QkmaMs'ku }kjk foÙkh; 

lgk;rk½A

(iv) ubZ ued DyLVj fodkl ij izkstsDV ¼vxfj;k fgr j{kd eap ds lkFk lg;ksx ,oa xqtjkr baMLVªht+ vk;qDrky; }kjk foÙkh; lgk;rk 

ifj;kstuk½A

larqfyr Ldksj dkMZ - (2010-2011)

1. lYQsVfoghuhdj.k rduhd }kjk 95% 'kqð de lksfM;e lkYV ,oa iksVkf'k;e DyksjkbM cukus dh izfØ;kA esllZ vuh'k 

dsehdYl] HkkouxjA 

2. mPp 'kqðrk;qDr vkS|ksfxd Lrj ds lkSj ued ds mRiknu ds fy, fdQk;rh izfØ;k ds fy, rduhdh tkudkjhA esllZ Mh-lh-,e- 

Jhjke dksUlksfyMsVsM fyfeVsM] ubZ fnYyhA

3. ikyh lYQksu @ ikyh ,ØhyksukbVªkby dk mi;ksx dj ds gksyks Qkbcj ijk fuLianu f>Yyh cukuk vkSj muesa ifjorZu ykukA 

esllZ ;wuhD;¶yDl esEcjsUl ,y-a ,y-ih- ukfld] egkjk"VªA

4. ¶ySV 'khV ekbØksfQYVªs'ku ¼,e-,Q-½ vYVªk fuL;anu ¼;w-,Q-½ vkSj iryh fQYe dEiksftV ¼Vh- ,Q-lh-½ fjolZ vkleksfll f>Yyh 

vkSj lfiZy ekM;wy cukus dh e'khu cukus dh izfØ;kA esllZ ;wuhD;¶yDl esEcjsUl ,y- ,y-ih- ukfld] egkjk"VªA 

5. dk;j FkSykslkbuhu xzhu ds cukus ds nkSjku mRiUu vY;qeqfu;e DyksjkbM osLV esa ls flUFksVhd gkbMªksVsylkbV cukus dh izfØ;kA 

esllZ g;wcSd dyj izkbosV fyfeVsM] vadys'oj A

çkS|ksfxdh gLrkarj.k – 5

fof'k"V lkekftd dk;Z

egRoiw.kZ ehfM;k dojst
1. Hkkjr esas tSVªksQk ikS/ks }kjk IykfLVd dk fuekZ.kA VkbEl vkQ bafM;k – 9 vizSy] 2010A

2. lw[ks [kkus dk gkbZftfud fuekZ.k & lkS;Z mtkZ }kjkA VkbEl vkQ bafM;k 10 vizSy] 2010A

3. Hkkouxj ls fufeZr “/kwy jfgr pkd” f'k{kdks dh enn ds fy;sA & VkbEl vkQ bafM;k 13 vizSy] 2010A

4. oSKkfudksa us X;wuku lkYV iSu dk;ZdrkZvkas dh I;kl cq>kus dh fof/k fodflr dhA VkbEl vkQ bafM;k 16 vizSy] 2010A

5. xqtjkr&thjk dh iSnkokj c<+ ldrh gSA VkbEl vkQ bafM;k 9 twu] 2010A

6. tYn gh Hkkjr es dkjsa gjh bZa/ku ds fodYi ij pysxhA VkbEl vkQ bafM;k 11 twu] 2010A

7. leqnz dk Hkwfe dks migkj & ,d leqnzh 'kSoky dk fodkl tSo moZjd ds :i esaA VkbEl vkQ bafM;k 17 twu] 2010A

8. ikuh dks 'kqð djus esa lh- ,l- ,e- lh- vkj- vkbZ- dk lQyre iz;klA VkbEl vkQ bafM;k 8 twykbZ] 2010A

9. lh- ,l- ,e- lh- vkj- vkbZ- us ued ds vk;ksMhu dh ek=k vkdyu dh fof/k fodflr dhA izsl VªLV vkQ bafM;k & 15 twykbZ] 

2010A 11

14 vuqla/kku Nk=ks dks Ph. D. dh mikf/k ls lEekfur fd;k x;kA 24 ,e- ,l- lh- @ ,e- Vsd- fMtVsZ'ku A 

(i) MkW- deys'k izlkn dks CSIR ;ax lkbfUVLV ¼dsfedy lkbUlsl {ks=½ ls lEekfur fd;k x;kA

(ii) MkW- oSHko vthr ea=h dk p;u jeu fjlpZ Qsyksf'ki Vªsfuax gsrq gqvkA 

(iii) MkW- ch- >k- dk p;u Qsyks ,u-,-,-,l- ¼ÝfUV;j lkbUlsl % ekyhD;qyj ck;yksth ,oa ck;ksVsDuksykth {ks=½

(iv) MkW- ¼Jherh½ vkj- vkbZ- dqjs'kh dks izfrf"Br efgyk oSKkfud lEekfur fd;k x;k ¼bfUM;u lkslk;Vh vkQ dsfeLV ,oa 

ck;ksykftLVl {ks=½

(v) MkW- ,- ,l- esgrk dks rhu yxkrkj iqjLdkj czksehu fjdojh 'kks/k i= ij IIChE }kjk lEekfur fd;k x;kA 

(vi) MkW- ih-ds- ?kks"k dks ykbQ Vkbe vphoesUV ,okMZ] ,twds'ku ,oa fjlpZ; bfUM;u dsfedy dkmfUly }kjk iznku fd;kA

(ix) lh-,l-,e-lh-vkj-vkbZ- dks xksYM ,okbZ }kjk lEekfur fd;k x;k] “Fkhe iosfy;u vku oksVj” & vk;kstd CSIR – VsDuksQsLV 

2010A
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one of our own patents which is being dealt with. Clearly, our patents have begun making an impact. The annexure 
provides details of the Indian and international patents granted and filed during the period of this report. We are 
especially pleased that our inventions around production of solar salt were awarded U.S. patents upholding our belief 
that one can invent even in what are considered to be mature technologies. 

The establishment of AcSIR by CSIR has been a historic event and many students pursuing research in our institute are 
now registered for their Ph.D. under the Academy.  The Institute was able to sustain the high standard of research it has 
set for itself.  Our publications in SCI journals with published impact factor data climbed to 188 in 2010-2011 with 
average impact factor (AIF) of 2.441, and in 2011-2012 the AIF crossed 3 (3.096) for the first time. This can be 
attributed to the high standard of recruitments, growing number of bright research scholars, and excellent infrastructure 
– all of which have enabled problems to be addressed with greater scientific rigour. The centralized instrumentation 
services, for example, were valued at Rs 18.60 crore (based on CSIR-approved rates) for the period 2010-2012, 
indicative of the growth in research intensity and reliance on modern analytical tools.  Today we also have a world class 
molecular biology laboratory and a bio-safety committee to monitor the important research being undertaken there.  
While we are proud of the quality of our research, it will be our endeavour to sharpen constantly its focus and relevance. 
For example, research on modeling and simulation is being used extensively in the design of solar devices. There are 
many such examples today of basic and applied research underpinning technology development. 

The Institute has always prided itself on its outreach activities. A 6000 LPH seawater RO plant was set up in Narayan 
Sarovar, Kutch and the production cost of water was estimated to be 11 paise/L by WASMO.  The total number of 
brackish water RO plants supplied to Norwegian Church Aid increased to 25 and today 50,000 Afghans in Faryab 
Province are benefited by the project.  100 units for desalination of sub-soil brine using waste heat of diesel engine were 
fabricated with funding from the Gujarat Industries Commissionerate and 5 community scale plants were installed in 
masjids in 24 Parganas, West Bengal to treat arsenic-contaminated groundwater. Our institute was assigned the 
responsibility of coordinating the exhibition of CSIR water technologies during CSIR Technofest and the pavilion 
received the Gold Award.  Most significantly, the success of the DST-funded water projects in Rajasthan resulted in the 
sanction of 10 more plants which are under fabrication.  Our effort to propagate improved solar salt technologies for the 
benefit of marginal producers is also being duly recognized.  A new model salt farm in Markannan, Tamil Nadu was 
established and more projects are in the anvil.  It is heartening that all the tourist buses in Sasan Gir lion sanctuary have 
switched to our B100 Jatropha biodiesel and boards have been put up at Gir to educate the public on this joint initiative 
of the Gujarat Forest Department and the Institute

The Institute, along with nominated scientists in Brazil, planned the first Brazil-India workshop on Bio-energy which 
was held in Bhavnagar last year.  This was followed by a second workshop in Sao Paulo in April this year which too was 
planned by us. The workshops were held under the auspices of the Indo-Brazil Scientific Council and DST.

The media continued to take keen interest in our developments and many technologies, inventions and research findings 
were featured in newspapers and magazines, including MIT's Technology Review.  Information on our activities is also 
being disseminated at the grassroots level through weekly broadcasts by AIR Rajkot as part of a 16 episode series.

Arising out of the research work undertaken in projects, 29 students received their Ph. D. degrees and they are all well 
placed.  A team of researchers from the institute received the CIPET National Award this year from the Ministry of 
Chemicals & Fertilizers for the efforts to develop biodegradable plastic from biodiesel residues. Many others have 
received prestigious fellowships, awards and distinctions and I offer my congratulations to all of them.  My special 
thanks to the many unsung heroes and staff members in the support functions who play a crucial role and yet rarely get 
the appreciation they deserve.  I express my gratitude to past staff members who have contributed over the years and laid 
the foundation for our growth, and to our stakeholders, sponsors and well wishers for reposing faith in us.  

CSIR }kjk laforfjr fuf/k
cká udn çokg

 
 

(2010 – 2011 ds foÙkh; o"kZ) – :- 34.30 djksM] NMITLI dks feyk djA
(2010 – 2011 foÙkh; o"kZ) :- 13.00 djksM NMITLI dks NksM djA 

tu'kfDr lalk/ku ¼31 ekpZ, 2011½ 264 LFkkbZ deZpkjh ,oa 247 vLFkkbZ deZpkjh] ftles oSKkfud Qsyksl@ 
'kks/k lg;ksxh v/;srk] ifj;kstuk lgk;d@,izsfUVl 'kkfey gSaA

,pvkjMh

vuqla/kku I =  -k  193 oSKkfud tuZyks esa izdkf'kr; vkSlr bEisDV QSDVj 2.351 (vizSy 2010 – ekpZ 2011) 

isVsUVl – Qkby fd;s x;s Hkkjrh; & 8; fons'kh & 8; Lohd`r% Hkkjrh; & 8 fons'kh & 39 ¼3 ;w-,l- isVsUVl lfgr½: 

(I) Hkkjr ljdkj ds v/;;u ds fy, “iz;ksxkRed fof/k }kjk vf/kd ek=k es dkcZu dks idM+dj tSo bZa/ku vkSj :ikarj.k dh izfØ;k” ¼v/;k; 

lh-vkbZ-vkbZ- }kjk lapkfyr fd;k x;k gS½ dh izkFkfedrk ds ek/;e ls bldk 'kks"k.kA

(ii) iksVk'k ,oa vkj- vks- f>Yyh izkS|ksfxfd;ksa ds fodkl ds fy;s jk"Vªh; fofuek.kZ izfrLi/kkZRedrk ifj"kn }kjk vk;ksftr cSBdks dh J`a[kykA 

(iii) jktLFkku ds fy;s 5 lkSj mtkZ lapkfyr vkj- vks- IykaVA ¼FORRAD ds lkFk lg;ksx esa vkSj dksdk dksyk QkmaMs'ku }kjk foÙkh; 

lgk;rk½A

(iv) ubZ ued DyLVj fodkl ij izkstsDV ¼vxfj;k fgr j{kd eap ds lkFk lg;ksx ,oa xqtjkr baMLVªht+ vk;qDrky; }kjk foÙkh; lgk;rk 

ifj;kstuk½A

larqfyr Ldksj dkMZ - (2010-2011)

1. lYQsVfoghuhdj.k rduhd }kjk 95% 'kqð de lksfM;e lkYV ,oa iksVkf'k;e DyksjkbM cukus dh izfØ;kA esllZ vuh'k 

dsehdYl] HkkouxjA 

2. mPp 'kqðrk;qDr vkS|ksfxd Lrj ds lkSj ued ds mRiknu ds fy, fdQk;rh izfØ;k ds fy, rduhdh tkudkjhA esllZ Mh-lh-,e- 

Jhjke dksUlksfyMsVsM fyfeVsM] ubZ fnYyhA

3. ikyh lYQksu @ ikyh ,ØhyksukbVªkby dk mi;ksx dj ds gksyks Qkbcj ijk fuLianu f>Yyh cukuk vkSj muesa ifjorZu ykukA 

esllZ ;wuhD;¶yDl esEcjsUl ,y-a ,y-ih- ukfld] egkjk"VªA

4. ¶ySV 'khV ekbØksfQYVªs'ku ¼,e-,Q-½ vYVªk fuL;anu ¼;w-,Q-½ vkSj iryh fQYe dEiksftV ¼Vh- ,Q-lh-½ fjolZ vkleksfll f>Yyh 

vkSj lfiZy ekM;wy cukus dh e'khu cukus dh izfØ;kA esllZ ;wuhD;¶yDl esEcjsUl ,y- ,y-ih- ukfld] egkjk"VªA 

5. dk;j FkSykslkbuhu xzhu ds cukus ds nkSjku mRiUu vY;qeqfu;e DyksjkbM osLV esa ls flUFksVhd gkbMªksVsylkbV cukus dh izfØ;kA 

esllZ g;wcSd dyj izkbosV fyfeVsM] vadys'oj A

çkS|ksfxdh gLrkarj.k – 5

fof'k"V lkekftd dk;Z

egRoiw.kZ ehfM;k dojst
1. Hkkjr esas tSVªksQk ikS/ks }kjk IykfLVd dk fuekZ.kA VkbEl vkQ bafM;k – 9 vizSy] 2010A

2. lw[ks [kkus dk gkbZftfud fuekZ.k & lkS;Z mtkZ }kjkA VkbEl vkQ bafM;k 10 vizSy] 2010A

3. Hkkouxj ls fufeZr “/kwy jfgr pkd” f'k{kdks dh enn ds fy;sA & VkbEl vkQ bafM;k 13 vizSy] 2010A

4. oSKkfudksa us X;wuku lkYV iSu dk;ZdrkZvkas dh I;kl cq>kus dh fof/k fodflr dhA VkbEl vkQ bafM;k 16 vizSy] 2010A

5. xqtjkr&thjk dh iSnkokj c<+ ldrh gSA VkbEl vkQ bafM;k 9 twu] 2010A

6. tYn gh Hkkjr es dkjsa gjh bZa/ku ds fodYi ij pysxhA VkbEl vkQ bafM;k 11 twu] 2010A

7. leqnz dk Hkwfe dks migkj & ,d leqnzh 'kSoky dk fodkl tSo moZjd ds :i esaA VkbEl vkQ bafM;k 17 twu] 2010A

8. ikuh dks 'kqð djus esa lh- ,l- ,e- lh- vkj- vkbZ- dk lQyre iz;klA VkbEl vkQ bafM;k 8 twykbZ] 2010A

9. lh- ,l- ,e- lh- vkj- vkbZ- us ued ds vk;ksMhu dh ek=k vkdyu dh fof/k fodflr dhA izsl VªLV vkQ bafM;k & 15 twykbZ] 

2010A 11

14 vuqla/kku Nk=ks dks Ph. D. dh mikf/k ls lEekfur fd;k x;kA 24 ,e- ,l- lh- @ ,e- Vsd- fMtVsZ'ku A 

(i) MkW- deys'k izlkn dks CSIR ;ax lkbfUVLV ¼dsfedy lkbUlsl {ks=½ ls lEekfur fd;k x;kA

(ii) MkW- oSHko vthr ea=h dk p;u jeu fjlpZ Qsyksf'ki Vªsfuax gsrq gqvkA 

(iii) MkW- ch- >k- dk p;u Qsyks ,u-,-,-,l- ¼ÝfUV;j lkbUlsl % ekyhD;qyj ck;yksth ,oa ck;ksVsDuksykth {ks=½

(iv) MkW- ¼Jherh½ vkj- vkbZ- dqjs'kh dks izfrf"Br efgyk oSKkfud lEekfur fd;k x;k ¼bfUM;u lkslk;Vh vkQ dsfeLV ,oa 

ck;ksykftLVl {ks=½

(v) MkW- ,- ,l- esgrk dks rhu yxkrkj iqjLdkj czksehu fjdojh 'kks/k i= ij IIChE }kjk lEekfur fd;k x;kA 

(vi) MkW- ih-ds- ?kks"k dks ykbQ Vkbe vphoesUV ,okMZ] ,twds'ku ,oa fjlpZ; bfUM;u dsfedy dkmfUly }kjk iznku fd;kA

(ix) lh-,l-,e-lh-vkj-vkbZ- dks xksYM ,okbZ }kjk lEekfur fd;k x;k] “Fkhe iosfy;u vku oksVj” & vk;kstd CSIR – VsDuksQsLV 

2010A
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BALANCED SCORECARD (2010-2011)

Allocation from CSIR

External Cash Flow

 

  

(2010-2011 financial year)      34.30 crores including NMITLI 

(2010-2011 financial year)      13.00 crores excluding NMITLI

Manpower Resources (March 31, 2011) 264 permanent staff and 247 temporary staff comprising scientist 

fellows /research associates /research fellows / project assistants /apprentices 

Papers: 193 papers in SCI Journals with Impact factor of 2.351 ( April 2010-March 2011)

Patents – (April 2010 to March 2011)

Filed: Indian  08     Foreign    08           Granted: Indian  08   Foreign  39  (including 3 US patents)

1. Process of preparation low sodium salt & KCl from bittern  and potassium chloride of 95% purity 
through desulphatation technique. M/s Anish Chemicals, Bhavnagar.

2. Knowhow for the cost effective process for the production of high purity industrial  
       grade solar salt.  M/s DCM Shriram Consolidated Ltd., New Delhi 
3. Process of preparation of hollow fiber ultra-filtration membranes using polysulphone/ 

polyacrylonitrile and their modification. M/s Uniqflux Membranes LLP, Nasik, Maharashtra
4. Process of preparation of flat sheet microfiltration (MF), ultra-filtration (UF), and thin film 

composite (TFC) reverse osmosis membrane and spiral module making machine. M/s Uniqflux 
Membranes LLP, Nasik, Maharashtra

5. Process of preparation of synthetic hydrotalcite from aluminium chloride waste generated in the 
plant for manufacture of copper phthalocyanine green.  M/s Huebach Color Pvt. Ltd.,  Ankleshwar

(I) Preparation of chapter for GOI on “Practical means of large scale carbon capture in diffuse form 
through energy crops and the prioritization of bio‐fuels and conversion processes through carbon 
balance studies (the chapter has been vetted by CII)

(ii) Series of meetings organized by National Manufacturing Competitiveness Council revolving around  
potash and RO membrane technologies

(iii) 5 Solar powered RO plants for Rajasthan (in collaboration with FORRAD and funded by Coca Cola 
Foundation)

(iv) Project on new salt cluster development (in collaboration with Agaria Hith Rakshak Manch and 
funded by Gujarat Industries Commissionerate)

Technology transfer – 5

Societal/Significant Initiatives

1. India develops plastic from the Jatropha plant - Times of India, April 2010

2. Dry food on solar dryer in hygienic way - Times of India, 10 April 2010

3. Dust free chalk from Bhavnagar to help teachers - Times of India, 13 April 2010 

4. Scientists develop device to quench saltpan workers' thirst - Times of India, 16 April 2010

5. Gujarat's Jeera bowl may get bigger - Times of India, 9 June 2010

6. Soon, cars in India to have green fuel option - Times of India, 11 June 2010

7. Sea's gift to land: A weed cum bio fertilizer - Times of India, 17 June 2010

8. CSMCRI achieves milestone in water purification - Times of India, 8 July 2010

9. CSMCRI develops method to measure iodine content in salt - Press Trust of India, 15 July 2010

9 

Important media coverage

Human Resource Development
14  Research scholars were awarded Ph.D;   24 M. Sc./M. Tech. dissertation 

(i) Dr.  Kamalesh Prasad selected for CSIR Young Scientist Award (Chemical Science)  

(ii) Dr. Vaibhav Mantri selected for Raman Research Fellowship  training 
(iii) Dr. B. Jha – Fellow, NAAS (Frontier Sciences; Mol. Biol & Biotechnology)
(iv) Dr. (Mrs.) R. I. Kureshy - Distinguished Women Scientist Award, Indian Society of Chemists & 

Biologists 
(v) Dr. A. S. Mehta – Three simultaneous awards from IIChE for paper on bromine recovery 

(vi) Dr. P. K. Ghosh - Lifetime Achievement Award (Education & Research), Indian Chemical  

Council
(vii) Gold Award Winner “Theme Pavilion on Water” CSIR Technofest 2010

(CSMCRI was honored to have the opportunity to coordinate this multi-laboratory effort)

CSIR }kjk laforfjr fuf/k
cká udn çokg

 
 

(2011 – 2012 ds foÙkh; o"kZ esa) – :- 39.79 djksM] NMITLI dks feyk dj
(2011 – 2012 foÙkh; o"kZ esa) :- 8.33 djksM NMITLI dks NksM dj 

tu'kfDr lalk/ku ¼ekpZ 31, 2012½ 256 LFkkbZ deZpkjh ,oa 192 vLFkkbZ deZpkjh] ftles oSKkfud Qsyksl@ 
'kks/k lg;ksxh] v/;srk] ifj;kstuk lgk;d@,izsfUVl 'kkfey gSaA

,pvkjMh

vuqla/kku I =k :
197 'kks/k i= oSKkfud tuZyks esa izdkf'kr gq, ftudk vkSlr bEiSDV QSDVj 2.965 (vizSy 2011 – ekpZ 2012)  

isVsUVl: ¼vizSy 2011 – ekpZ 2012½
Qkby dh xbZ% Hkkjrh; & 15; fons'kh & 15; Lohd`r% Hkkjrh; & 3  fons'kh & 32 ¼4 ;w-,l- isVsUVl lfgr½;

1. 50,000 tVªksQk fV';w dYpj ikS/kksa dh lqfo/kk dk fodklA (MNR 0.75 TDP }kjk foÙkh; lgk;rk) 
2. iksVk'k VsLV csM & FCO xzsM ds lYQsV vkWQ iksVk'k veksfu;e lYQsV ,oa mPp Lrjh; eSXuh'kh;k ,dhd`r mRiknu ds 

fy, ¼Mh-,l-Vh- }kjk foÙkh; lgk;rk½A 
3. ekbØks ,Yxy tho ba/ku ij cgqlaLFkkxr NMITLI izkstsDV A lh-,l-vkbZ-vkj- & lh-,l-,e-lh-vkj-vkbZ- & uksMy 

iz;ksx'kkyk ¼ lh-,l-vkbZ-vkj- & feuhLVªh vkQ vFkZ lkbUlst½A
4. tVªksQk fV';w dYpj ds 50000 dqyhu ikS/kksa ds fodkl dh lqfo/kkA ¼,e-,u-vkj-bZ- }kjk foÙkh; lgk;rk½A

larqfyr Ldksj dkMZ - (2011-2012)

1. Hkkjh {kkjh; esXuhf'k;e dkcksZusV cukus dh izfØ;kA esllZ vfer gkbiksQkLQkbVl] HkkouxjA  
2. dPN esa miyC/k yks xzsM ckDlkbV esa ls fMVtZUV xzsM ft;ksykbV & A dk fuekZ.k A esllZ ØsMks feujy bUMLVªht 

fyfeVsM] vgenkckn] xqtjkr
3. leqnzh fcVuZ ls lYQsV vkWQ iksVk'k vkSj eSXuh'kh;k dh lefUor rjhds ls iqu%izkfIr ds fy, ,d izfØ;kA esllZ VkVk 

dsfedYl fyfeVsM] ehBkiqjA
4. leqnz esa dIikQk;dl ,Yokjsth dh [ksrh dk rduhdh Kku ¼varj Tokjh; leqnzh ikuh esa½A esllZ eSjhu fyfDtjlZ] 

V;wVhdksjhuA

çkS|ksfxdh gLrkarj.k – 4

fof'k"V lkekftd dk;Z

egRoiw.kZ ehfM;k dojst
1. th-,e-] ;w- ,l- ,uthZ foHkkx vkSj lh-,l-,e-lh-vkj-vkbZ- dh tSo ba/ku ds fy;s L;kgh laf/kA VkbEl vkQ bafM;k – 

12 vizSy] 2011
2. Hkkouxj esa VSosjk leqnzh tSo ba/ku ij pyrk gSA VkbEl vkQ bafM;k & 30 ebZ] 2011A
3. leqnzh 'kSoky ls bFksuky dk mRiknu djus dk iz;klA nk fgUnw & 30 ebZ] 2011A
4. ued mRiknu es yxs Jfedks dh vk; c<kus ds fy, ubZ rduhdA VkbEl vkQ bafM;k & 27 flrEcj] 2011A
5. ekbØks,Yxh ls ck;ksMhty & ,d okLrfodrk cu x;k gSA Mkmu Vw vFkZ & 30 ekpZ] 2012A

15 vuqla/kku Nk=ks dks Ph. D. dh mikf/k ls lEekfur fd;k x;kA 25 Nk=ksa dks ,e- ,l- lh- @ ,e- Vsd- fMtVsZ'kuA

(i) AcSIR dk dk;ZØe fof/kor 'kq: djk;k x;k vkSj 55 'kks/k Nk=ksa dk jthLVªs'ku blds vUrxZr fd;k x;k gS vkSj f'k{kk dk;Z izxfr ij gSA 

(ii) MkW- vjfoan dqekj dks “jkeu fjlpZ Qsyksf'ki” izkIr gqbZA 

(iii) Jh ghjsu jkoy dks “vUrjjk"Vªh; Mhlsyhus'ku ,lkslh,'ku” Qsyksf'ki izkIr gqbZA 

(iv) MkW- rstoUr flag] 'kks/k Nk= dks JSPS Qsyksf'ki izkIr gqbZA 

(v) MkW- ih-ds- ?kks"k] funs'kd] dk p;u Hkkjrh; oSKkfud dkmfUly ds Hkkjrh; v/;{k ds :i es ikuh ls lacaf/kr nqfo/kkvksa ds fodkl ds fy, 

u, mik; vkSj Hkkjrh; ,oa ;qjksfi;u la'kks/ku (New IMDG6 NPP2) ds fy, fd;k x;kA  

(vi) MkW- ih-ds- ?kks"k dk p;u] “vlqjf{kr lkekftd yksxksa ds fy, xfBr ,l- ,aM Vh- ij dk;Z dj jgs lewg” ds lnL; ds :i esa fd;k x;kA 

mDr lewg dk xBu Iykfuax deh'ku ds XII Iyku vUrxZr fd;k x;k gSA 

(vii) Jh fot; ih- f=ikBh ,oa Jh egsUnz dqekj dks gEcksYV fjlpZ Qsykssf'ki & iksLV MkDVjy 'kks/k dk;Z ds fy;s izkIr gqbZA 

(viii) MkW- vfouk'k feJk dks “;ax oSKkfud” dk lEeku ;w-ih- dkmfUly vkQ ,l-,aM Vh- }kjk izkIr gqvkA 

(ix) Jh ,e- vkj- xka/kh dks nksckjk buvkjxksfud dsfedYl lsD'kuy dehVh CHH dk ps;jeSu pquk x;kA 

(x) MkW- ,- ds- flðkark dks bfUM;u tujy vkQ uspqjy izksMDVl ,o fjlksjlst+ ds ,MhVksfj;y oksMZ esa lfEefyr gksus dk xkSjo izkIr gqvkA 

(xi) fo'ks"k Kkuo/kZd izf'k{k.k dk;ZØe dk vk;kstu 7 – 11 ekpZ 2011 ds nkSjku mM+hlk ds ued mRikndksa ,o izkUrh; ljdkj ds 

vf/kdkfj;ks ds fy;s vk;ksftr fd;k x;kA
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BALANCED SCORECARD (2010-2011)

Allocation from CSIR

External Cash Flow

 

  

(2010-2011 financial year)      34.30 crores including NMITLI 

(2010-2011 financial year)      13.00 crores excluding NMITLI

Manpower Resources (March 31, 2011) 264 permanent staff and 247 temporary staff comprising scientist 

fellows /research associates /research fellows / project assistants /apprentices 

Papers: 193 papers in SCI Journals with Impact factor of 2.351 ( April 2010-March 2011)

Patents – (April 2010 to March 2011)

Filed: Indian  08     Foreign    08           Granted: Indian  08   Foreign  39  (including 3 US patents)

1. Process of preparation low sodium salt & KCl from bittern  and potassium chloride of 95% purity 
through desulphatation technique. M/s Anish Chemicals, Bhavnagar.

2. Knowhow for the cost effective process for the production of high purity industrial  
       grade solar salt.  M/s DCM Shriram Consolidated Ltd., New Delhi 
3. Process of preparation of hollow fiber ultra-filtration membranes using polysulphone/ 

polyacrylonitrile and their modification. M/s Uniqflux Membranes LLP, Nasik, Maharashtra
4. Process of preparation of flat sheet microfiltration (MF), ultra-filtration (UF), and thin film 

composite (TFC) reverse osmosis membrane and spiral module making machine. M/s Uniqflux 
Membranes LLP, Nasik, Maharashtra

5. Process of preparation of synthetic hydrotalcite from aluminium chloride waste generated in the 
plant for manufacture of copper phthalocyanine green.  M/s Huebach Color Pvt. Ltd.,  Ankleshwar

(I) Preparation of chapter for GOI on “Practical means of large scale carbon capture in diffuse form 
through energy crops and the prioritization of bio‐fuels and conversion processes through carbon 
balance studies (the chapter has been vetted by CII)

(ii) Series of meetings organized by National Manufacturing Competitiveness Council revolving around  
potash and RO membrane technologies

(iii) 5 Solar powered RO plants for Rajasthan (in collaboration with FORRAD and funded by Coca Cola 
Foundation)

(iv) Project on new salt cluster development (in collaboration with Agaria Hith Rakshak Manch and 
funded by Gujarat Industries Commissionerate)

Technology transfer – 5

Societal/Significant Initiatives

1. India develops plastic from the Jatropha plant - Times of India, April 2010

2. Dry food on solar dryer in hygienic way - Times of India, 10 April 2010

3. Dust free chalk from Bhavnagar to help teachers - Times of India, 13 April 2010 

4. Scientists develop device to quench saltpan workers' thirst - Times of India, 16 April 2010

5. Gujarat's Jeera bowl may get bigger - Times of India, 9 June 2010

6. Soon, cars in India to have green fuel option - Times of India, 11 June 2010

7. Sea's gift to land: A weed cum bio fertilizer - Times of India, 17 June 2010

8. CSMCRI achieves milestone in water purification - Times of India, 8 July 2010

9. CSMCRI develops method to measure iodine content in salt - Press Trust of India, 15 July 2010
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Important media coverage

Human Resource Development
14  Research scholars were awarded Ph.D;   24 M. Sc./M. Tech. dissertation 

(i) Dr.  Kamalesh Prasad selected for CSIR Young Scientist Award (Chemical Science)  

(ii) Dr. Vaibhav Mantri selected for Raman Research Fellowship  training 
(iii) Dr. B. Jha – Fellow, NAAS (Frontier Sciences; Mol. Biol & Biotechnology)
(iv) Dr. (Mrs.) R. I. Kureshy - Distinguished Women Scientist Award, Indian Society of Chemists & 

Biologists 
(v) Dr. A. S. Mehta – Three simultaneous awards from IIChE for paper on bromine recovery 

(vi) Dr. P. K. Ghosh - Lifetime Achievement Award (Education & Research), Indian Chemical  

Council
(vii) Gold Award Winner “Theme Pavilion on Water” CSIR Technofest 2010

(CSMCRI was honored to have the opportunity to coordinate this multi-laboratory effort)

CSIR }kjk laforfjr fuf/k
cká udn çokg

 
 

(2011 – 2012 ds foÙkh; o"kZ esa) – :- 39.79 djksM] NMITLI dks feyk dj
(2011 – 2012 foÙkh; o"kZ esa) :- 8.33 djksM NMITLI dks NksM dj 

tu'kfDr lalk/ku ¼ekpZ 31, 2012½ 256 LFkkbZ deZpkjh ,oa 192 vLFkkbZ deZpkjh] ftles oSKkfud Qsyksl@ 
'kks/k lg;ksxh] v/;srk] ifj;kstuk lgk;d@,izsfUVl 'kkfey gSaA

,pvkjMh

vuqla/kku I =k :
197 'kks/k i= oSKkfud tuZyks esa izdkf'kr gq, ftudk vkSlr bEiSDV QSDVj 2.965 (vizSy 2011 – ekpZ 2012)  

isVsUVl: ¼vizSy 2011 – ekpZ 2012½
Qkby dh xbZ% Hkkjrh; & 15; fons'kh & 15; Lohd`r% Hkkjrh; & 3  fons'kh & 32 ¼4 ;w-,l- isVsUVl lfgr½;

1. 50,000 tVªksQk fV';w dYpj ikS/kksa dh lqfo/kk dk fodklA (MNR 0.75 TDP }kjk foÙkh; lgk;rk) 
2. iksVk'k VsLV csM & FCO xzsM ds lYQsV vkWQ iksVk'k veksfu;e lYQsV ,oa mPp Lrjh; eSXuh'kh;k ,dhd`r mRiknu ds 

fy, ¼Mh-,l-Vh- }kjk foÙkh; lgk;rk½A 
3. ekbØks ,Yxy tho ba/ku ij cgqlaLFkkxr NMITLI izkstsDV A lh-,l-vkbZ-vkj- & lh-,l-,e-lh-vkj-vkbZ- & uksMy 

iz;ksx'kkyk ¼ lh-,l-vkbZ-vkj- & feuhLVªh vkQ vFkZ lkbUlst½A
4. tVªksQk fV';w dYpj ds 50000 dqyhu ikS/kksa ds fodkl dh lqfo/kkA ¼,e-,u-vkj-bZ- }kjk foÙkh; lgk;rk½A

larqfyr Ldksj dkMZ - (2011-2012)

1. Hkkjh {kkjh; esXuhf'k;e dkcksZusV cukus dh izfØ;kA esllZ vfer gkbiksQkLQkbVl] HkkouxjA  
2. dPN esa miyC/k yks xzsM ckDlkbV esa ls fMVtZUV xzsM ft;ksykbV & A dk fuekZ.k A esllZ ØsMks feujy bUMLVªht 

fyfeVsM] vgenkckn] xqtjkr
3. leqnzh fcVuZ ls lYQsV vkWQ iksVk'k vkSj eSXuh'kh;k dh lefUor rjhds ls iqu%izkfIr ds fy, ,d izfØ;kA esllZ VkVk 

dsfedYl fyfeVsM] ehBkiqjA
4. leqnz esa dIikQk;dl ,Yokjsth dh [ksrh dk rduhdh Kku ¼varj Tokjh; leqnzh ikuh esa½A esllZ eSjhu fyfDtjlZ] 

V;wVhdksjhuA

çkS|ksfxdh gLrkarj.k – 4

fof'k"V lkekftd dk;Z

egRoiw.kZ ehfM;k dojst
1. th-,e-] ;w- ,l- ,uthZ foHkkx vkSj lh-,l-,e-lh-vkj-vkbZ- dh tSo ba/ku ds fy;s L;kgh laf/kA VkbEl vkQ bafM;k – 

12 vizSy] 2011
2. Hkkouxj esa VSosjk leqnzh tSo ba/ku ij pyrk gSA VkbEl vkQ bafM;k & 30 ebZ] 2011A
3. leqnzh 'kSoky ls bFksuky dk mRiknu djus dk iz;klA nk fgUnw & 30 ebZ] 2011A
4. ued mRiknu es yxs Jfedks dh vk; c<kus ds fy, ubZ rduhdA VkbEl vkQ bafM;k & 27 flrEcj] 2011A
5. ekbØks,Yxh ls ck;ksMhty & ,d okLrfodrk cu x;k gSA Mkmu Vw vFkZ & 30 ekpZ] 2012A

15 vuqla/kku Nk=ks dks Ph. D. dh mikf/k ls lEekfur fd;k x;kA 25 Nk=ksa dks ,e- ,l- lh- @ ,e- Vsd- fMtVsZ'kuA
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(ii) MkW- vjfoan dqekj dks “jkeu fjlpZ Qsyksf'ki” izkIr gqbZA 

(iii) Jh ghjsu jkoy dks “vUrjjk"Vªh; Mhlsyhus'ku ,lkslh,'ku” Qsyksf'ki izkIr gqbZA 

(iv) MkW- rstoUr flag] 'kks/k Nk= dks JSPS Qsyksf'ki izkIr gqbZA 

(v) MkW- ih-ds- ?kks"k] funs'kd] dk p;u Hkkjrh; oSKkfud dkmfUly ds Hkkjrh; v/;{k ds :i es ikuh ls lacaf/kr nqfo/kkvksa ds fodkl ds fy, 
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(x) MkW- ,- ds- flðkark dks bfUM;u tujy vkQ uspqjy izksMDVl ,o fjlksjlst+ ds ,MhVksfj;y oksMZ esa lfEefyr gksus dk xkSjo izkIr gqvkA 

(xi) fo'ks"k Kkuo/kZd izf'k{k.k dk;ZØe dk vk;kstu 7 – 11 ekpZ 2011 ds nkSjku mM+hlk ds ued mRikndksa ,o izkUrh; ljdkj ds 
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BALANCED SCORECARD (2011-2012)

Allocation from CSIR

External Cash Flow

 

 

(2011-2012 financial year)    39.79 crores including NMITLI 

(2011-2012 financial year)     8.33 crores excluding NMITLI

Manpower Resources  (March 31, 2012) 256 permanent staff and 192 temporary staff comprising 

scientist fellows /research associates /research fellows / project assistants /apprentices 

Papers : 197 papers in SCI Journals with Impact factor of 2.965 (April 2011-March 2012)

Patents – (April 2011 to March 2012)

Filed: Indian 15; Foreign 15           Granted: Indian  03; Foreign 32 (including 4 US patents)

1.     Process of preparation of heavy basic magnesium carbonate from bittern.  M/s Amit Hypophosphites, 

Bhavnagar 
2.   Manufacture of detergent grade zeolite-A from low grade bauxite available from Kutch, Gujarat. 

M/s Credo Mineral Industries Limited, Ahmedabad
3.    A process for the recovery of sulphate of potash and magnesia in integrated manner from sea bittern.

M/s Tata Chemicals Ltd., Mithapur

4.  Knowhow to cultivate Kappaphycus alvarezii in the sea (inter tidal water). M/s Marinelixirs, 

Tuticorin

1. Facility for 50,000 Jatropha tissue culture plants from elite accessions (Funded by MNRE)

2. 0.75 TPD Potash Test Bed for integrated production of  FCO grade sulphate of potash, ammonium 

sulphate and high purity magnesia (funded by DST)
3. Multi-institutional NMITLI project on microalgal biofuel with CSIR-CSMCRI as nodal lab 

(funded by CSIR-MoES)
4. Creation of facility for 50,000 Jatropha tissue culture plants from elite accessions (Funded by 

MNRE)

Technology transfer – 4

Societal/Significant Initiatives

1. GM, US Department of and CSMCRI ink pact for bio fuel - Times of India, 12 April 2011

2. Tavera runs on marine biofuels in Bhavnagar - Times of India, 30 May 2011

3. Efforts on to produce ethanol from seaweed - The Hindu, 30 May 2011

4. New technology to boost earnings of saltpan workers - Times of India, 27 Sept.2011

5. Biodiesel from microalgae becomes a reality - Down to earth, 30 March 2012 

Energy 

Important media coverage

Human Resource Development

15  Research scholars were awarded Ph.D ;   25 scholars did their  M. Sc./M. Tech. dissertation  
(i) The activities under AcSIR have begun and 55 research scholars are presently registered; course work 

has commenced
(ii) Dr. Arvind  Kumar – Awarded Raman Research Fellowship 
(iii) Mr. Hiren Raval –  Awarded International Desalination Association Fellowship
(iv)   Dr. Tejwant Singh (Research Scholar) – Awarded JSPS fellowship 

(v) Dr. P.K. Ghosh, Director appointed as Indian Chair of Scientific Council for Water Related Challenges 

under New Initiative for the Development and Integration of Indian and European Research (New 

Indigo  NPP2)
(vi) Dr. P. K. Ghosh, Director appointed as member of “Working Group on S&T for the Vulnerable Section 

th of the Society” set up by the Planning Commission to identify projects under the XII Plan
(vii) Mr. Bijay P. Tripathi and Mahendra Kumar selected for Humboldt Research Fellowship for 

postdoctoral research
(viii) Dr. Avinash Mishra, Young Scientist award for the year 2011, Council of S&T, Utter Pradesh
(ix) Mr. M.R. Gandhi, renominated as Chairman of Inorganic Chemicals Sectional Committee CHD 
(x)  Dr. A.K. Siddhanta, Editorial Board, Indian Journal of Natural Products and Resources 
(xi) An exposure training program for the salt manufacturers of Orissa and the State Dept. officials, Govt. 

of Odisha, 7 – 11, March 2011
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Mcy QksfVZQkbM ued ¼Mh,Q,l½

ued o leqnzh jlk;u foHkkx 

euq"; ds 'kjhj ds fy, vkbju ,oa vk;ksMhu vko';d gSA Mcy QksfVZfQds'ku ,tsaV~l cuk, x,A tks fd b"Vre 
Øe'k% vk;ksMhu ,oa vkbju dh de ek=k ysus ls gqbZ ifjfLFkfr;ksa esaa 3 o"kZ rd mRd`"V lQsnh;qDr rFkk LFkk;h 
vk;ksMhu vYirk fodkj (IDD) vkSj ykSg&vYirktU; jgrs gSaA ued foHkkx ls Hkh vkbju ,oa vk;ksMhu dh 
vjDrrk (IDA) ls iwjh vkcknh ds vkfFkZd ,oa lkekftd fLFkjrk ds ckjs esaa izfriqf"V ekaxh xbZA izfØ;k dks 3 fd-xzk- 
fodkl ij xaHkhj gkfudkjd izHkko iM+rs gSaA ckt+kj esa dbZ QksfVZfQds'ku ,tsaV~l gsrq Ldsyvi fd;k x;k gSA 
izksMDVl yk;s x, gSa ysfdu mu lHkh esa fuEufyf[kr ,d “vkbju ,oa vk;ksMhu ;qDr uohu Mcy QksfVZQkbM ued 
;k ,d ls vf/kd dfe;ka gSa% ¼i½ vi;kZIr fLFkjrk ¼ii½ ,oa mls cukus dh izfØ;k” 'kh"kZd ls ,d isVsaV vthZ 
vLohdk;Z jax ¼iii½ cncw ¼iv½ vf/kd dher ¼lanHkZ % 0607/DEL/2012½ dks ntZ djk;h x;h gSA  

Hkkouxj esfMdy dkyst ds lg;ksxu esa Mh,Qlh dh baLVhV~;wV n~okjk iwoZ esa fd, x, flaFksfVd gkbMªks 
tSfod miyC/krk dk ijh{k.k çxfr esa gSA VsylkbV esa vk;ksMsV dk lekos'k] dk;Z ds vk/kkj ij 

vR;Ur 'kqð ued % lkYV D;kjh esaa lksyj iqu% fØLVyhdj.k izfØ;k dk Ldsy&vi 

tSlk fd gekjh fiNyh czkbZu 'kqfðdj.k o pH daVªksy ds lksyj iqu% fØLVyhdj.k fof/k ls lksyj ued izkfIr ds 
}kjk 'kqð ued mRiknu dh mUur fof/k;k¡] vPNh xq.koÙkk ckjs esa {ks= iSekus ij v/;;u fd;k x;k gS vkSj czksekbM 
ds ued mRiknu esaa lgk;d gSa ijUrq bu fof/k;ksa ls dqN ,oa vYi /kkfRod vk;uks ;qDr v'kqfð;ksa dks vR;f/kd de 
vYi v'kqfð;ka tks fd fo'ks"k jlk;uksa ds mRiknu ds fy, Lrj ij ykdj yxHkx 100 MT ued dk mRiknu fd;k 
vuko';d gSa] ,slh v'kqfð;ksa dks de ugha fd;k tk ldkA x;kA ¼lanHkZ % 05797 / DDEL / 2012½
,slk ,d vuqiz;ksx czksekbZM dh vR;ar de ek=k dk gSA 

leqnzh ikuh ds izfrLFkkiu ds fy, izkd`frd ued la:i.k] [kfut QksVhZfQds'ku gsrq ykxr izHkkoh fof/k;k¡

leqnz ds ikuh dk fofo/k vuqiz;ksxksa ds fy, mu lHkh fd leqnzhikuh ds izfrLFkkih ds :i esa iz;ksx esa ykus dk 
LFkkuksa ij mi;ksx gks ldrk gS tks leqnz ds utnhd ugha nkok djrs gSa ysfdu os lHkh mRikn cgqr egaxs gksrs gSaA 
gSA mnkgj.k Lo:i fo'o esa ,sls dbZ izk;ksfxd laLFkku gSa geus ,d de ykxrokyh fof/k fodflr dh gS ftlds 
tgk¡ ij leqnz ds ikuh dk mi;ksx fd;k tkrk gS ysfdu }kjk izkIr ued dks rkt+s ikuh esa feyk nsus ls leqnzh ikuh 
leqnz dk ikuh vklkuh ls miyC/k ugha gksrk gSA leqnz ds izkIr gks tkrk gSA bl ljapuk dk uke “lkWfyM lh” fn;k 
ikuh dh vuqiyC/krk dh dfBukbZ gekjs CSIR – MoES x;k gSA bl mRikn dks O;fDrxr :i esa ?kjsyw ejhu 
varxZr NMITLI ds leqnzh 'kSoky ls tSo bZa/ku izkstsDV esa vDosfj;e esa iz;ksx djus ds fy, Hkstk x;k rFkk blds 
fofHkUu Hkkxhnkj izk;ksfxd laLFkkuksa }kjk crkbZ x;h tks mRd"kZ ifj.kke ik;s x,A blh izdkj Chlorella variabilis 

fd gekjs bl iz;ksx dh izsj.kk cuhA blh rjg ls tks leqnz leqnzh lw{e 'kSoky ds lao/kZu ds fy, Hkh bl fof/k ls cuk, 
ls nwjLFk LFkkuksa ij ejhu vDoSfjve j[k jgs gSa blh x, leqnzh ikuh dk iz;ksx fd;k x;k gS ftlds ifj.kke 
nqfo/kk esaa gSaA ckt+kj esa gkyk¡fd dbZ mRikn miyC/k gSa tks iw.kZr;k vifjofrZr leqnzh ikuh tSls gh feys gSaA  

ge vkids }kjk Hksts x, ued ftlls gekjs ejhu erL;ky; ds fy, d`f=e leqnzh ikuh cuk;k x;k mlds 
fy, /kU;okn nsrs gSaA uedhu leqnzh ikuh cukus ds fy, geus ued dks leqfpr ek=k es lkns ikuh esa feyk;kA 
erL;ky; dks ikuh ls Hkj fn;k ,oa ;g ik;k x;k fd leqnzh ikuh dh eNfy;k¡ fiNys 2 eghuksa ls cgqr 
vkjkenk;d fLFkfr esa gSaA 

duZy ih ds pSVthZ ¼fjVk;MZ½
fnukad % 07/03/2012 
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gkykafd xzkeh.k ifjos'k esaa Hkh oSls rks foyo.khdj.k la;a= ysfdu ;g egRoiw.kZ gS fd bl mís'; ds fy, Hkwfe 
dh izflfð dkQh c<+ xbZ gS ijarq voÓsÔ¨a ls lacafÄr miyC/k gks vkSj tyok;q ds vuqdwy gksA dbZ LFkkuksa esa 
çca/ku ds lkeus foÓsÔ :i ls van:uh Õs=ksa esa cM+h pqukSrh tgka laLFkku }kjk vkjvks la;a= LFkkfir fd;k x;k gS ogk¡ 
lkeus vk;h gSA vxj IykaV ls iqu%izkfIr de gS rks xzkeh.k foyo.khdj.k la;a= dh lkbM ls ikuh ysus vkrs gSa 
fu"dkflr ikuh dh ek=k cgqr T;knk gks ldrh gS ,oa ;g vkSj ;g gekjs fy, gqvk gS fd vxj mUgsa vfrfjDr [kkuk 
fu"dkflr ikuh ftldk ;fn VhMh,l 2100 ihih,e ls idkus ds iz;kstuksa ds fy, ,d 'kqð ued ikuh dk ?kksy 
vfÄd gS] dk cfg%L=ko v;ksX; gksxkA nwljh vksj] tc fn;k tk;s] ;g fu"dkflr ikuh dh leL;k dks de djus 
fu"dkflr vf/kd gS] fjtSDV ikuh esa VhMh,l Lrj c<+ esa ennxkj gks ldrk gSA fu"dkflr czkbu ds 'kqfðdj.k 
tkrk gS tks fd bl ikuh dks Òh fMLpktZ ds fy, dh ;kstuk vkSj bl vo/kkj.kk ds ifj.kkeksa dk izn'kZu 
vuqi;qDr cuk nsrk gSA ikuh dk cy ck"ihdjÆ ,d fd;k x;k ¼lanHkZ ½A ;g ;kstuk vkjvks 
dSfiVy baVsfUlo vkSj ÅtkZ dh Âirokyk gksrk gS ftlds la;a= dks mPp fjdojh ij lapkfyr djus ds fy, 
dkj.k xzkeh.k lsfVax esa blls cpk tkrk gSA lkSj ykHknk;d gksxhA
ok"ihdj.k Åij djus ds fy, ,d csgrj fodYi gS] 

0593/DEL/2012 

[kkjs foyo.khdj.k la;a= ls izkIr fu"dkflr ikuh ds 'kqfðdj.k ds fy, izfØ;k vkSj [kkuk idkus ds fy,
izR;{k ued lek/kku ds :i esaa mi;ksx

fofHkUu lclksby czkbZu ds czkbZu 'kqfðdj.k o pH daVªksy ds }kjk 'kqð ued mRiknu dh lkoZHkkSfedrk 
dk v/;;u

tSlk fd fiNys f}okf"kZd fjiksVZ esa crk;k gS] lksyj yo.k ftlls NkssVs fØLVykbtsj esa Hkh bldk mi;ksx fd;k tk 
dk;Z ds v)Z ;kaf=dhdj.k gsrq fof/k;ksa dk baLVhV~;wV ds ldsA blls fiNys yo.k l= esa ued dk mRiknu c<+k 
izk;ksfxd yo.k dk;Z esaa ued dks isuksa esa ls ckgj fudkyus gSA ued ds fudkyus ls ysdj mldh <qykbZ rd] vxys 
ds fy, fiNys nks yo.k l= esa iz;ksx fd;k x;kA ued fudkyus dh vof/k ds nkSjku] e'khuh dk;Z dk 
QyLo:i et+nwjksa dks fn;s x, ued ds isuksa dk dke de lekos'k fd;k tk;sxkA  
fd;k tk ldk gSA lkWYV gkosZLVj esa Qsjcny fd;k x;k 

lksyj lkYV oDlZ dk v)Z ;kaf=dhdj.k

uedhu ikuh ds ok"ihdj.k esa jaxks ds mi;ksx esa rst+h ykus ls foyqIr gks tkrs gSa] vFkok te tkrs gSa vkSj volkfnr gks 
ij v/;;u 'kq: fd;k x;kA ,sls jaxksa dks pquk x;k tks tkrs gSaA ok"ihdj.k iz;ksxksa dk ,d lsV 5 ihih,e ;qDr 

oczkbu vFkok jatd dh fuf'pr lkanzrk ij ;k rks vklkuh L;kgh dks 5.15 Be' leqnzh ikuh esa feyk dj fd;k x;kA 4 

czkbu dh ck"ihdj.k nj esa jatd lgk;d lao/kZu

bl fjiksVZ esa 'kkfey dh x;h vof/k ds nkSjku czkbZu ifj.kke n'kkZrs gSa fd czkbZu dh dksbZ Hkh ljapuk gks] mPp 
'kqfðdj.k o pH daVªksy ds }kjk vko';d Ca/Mg rqyuk xq.koÙkk dk ued] vkS|ksfxd vuqiz;ksxksa ds fy, v'kqfð;ksa 
rFkk > 99% 'kqðrk ued mRiknu dh ,d mUur fof/k dk dh Lohdk;Z lhek ds vuq:i curk gSA mUur fof/k ls lHkh 
;q ,l iSVaV feykA fofHkUu lclksby czkbZu ds czkbZu izdkj ds czkbZu ls Ca/Mg vuqikr ~ 2 dk ued cu ldrk 
'kqfðdj.k o pH daVªksy ds }kjk 'kqð ued mRiknu dh gSA  
lkoZHkkSfedrk dk v/;;u fd;k x;kA 

“leqnzh lw{e 'kSoky ls tSo bZa/ku” cgq laLFkkxr NMITLI mi;qDr fof/k ds fy, funsZf'kr fd;kA dYpj dh dqy 
ifj;kstuk ds rgr ,d çfrHkkxh iz;ksx'kkyk ek=k 432 oxZ ehVj ds dqy {ks=Qy ds lkFk 100 ?ku 
lh,lvkbZvkj vkSj MoES }kjk la;qDr :i ls lefFkZr gS] ehVj ¼1,00,000 yhVj½ FkhA 32.45 xzke @oxZ ehVj @ 
geus if'peh rV ij nks rVh; ysxwu dh igpku dh tgka fnu ¼'kq"d vk/kkj½ ds ,d vkSlr ck;ksekl mRikndrk 
leqnzh lw{e 'kSoky ds vLFkk;h eSV c<+rh ns[kh x;hA bu vkSj 45 xzke @ oxZ ehVj @ fnu ¼'kq"d vk/kkj½ ds vk/kkj 
esV~l esa ekbØksLiksjk vkSj ¶ykMksQ+ksjk iztkfr;ka ¼ATCC ij vf/kdre mRikndrk 300 fdyks lw[kh ck;ksekl c<+kus 
ifjxzg.k la[;k Øe'k% ihVh, 12197 vkSj 12199 ihVh,½ esa l{ke gq,A ck;ksekl dks 30 yhVj B100 ekbØks 
eq[; :i ls 'kkfey gSaA ;s Qly ds fy, vklku Fks vkSj ck;ksMht+y rS;kj djus ds fy, bLrseky fd;k x;kA 
QyLo:i ftls ewy :i ls gsDlsu fudklh ij xSj & ijh{k.k ck;ksMht+y dk mi;ksx LoxhZ; Jh foykljko 
/kqoh; lipid ds] tks vkxs tSVªksQk rsy eas cnyus ds fy, ns'keq[k] ekuuh; foKku vkSj izkS|ksfxdh ea=h }kjk >aMh 
dke esa fy;k] rRi'pkr~ VªkUl,LVjhfQds'ku ds }kjk QSVh fn[kkdj jokuk fd;k x;kA 
,flM feFkkby ,LVj ¼ck;ksMht+y½ esa ifjofrZr fd;k ijh{k.k okgu dh lokjh ds nkSjku ekStwn jgs ,d i=dkj 
x;kA B20 ck;ksMht+y laLFkku dh Vkosjk okgu pykus ds us vius vuqHko ds ckjs esa fy[kk “;g laoknnkrk] Vkosjk 
ijh{k.k esa bLrseky fd;k x;kA tks fd ea=h }kjk >aMh fn[kkdj jokuk dh x;h] ds ijh{k.k 
Dyksjsyk ofj;kfcfyl ¼ATCC ifjxzg.k la 12198 ihVh,½ lokjh ds nkSjku ekStwn FkkA bldk vuqHko fdlh vU; 
dk] vjc lkxj ls vyx] ekl dh [ksrh ,d gh ifj;kstuk Mht+y okgu dh rjg] ,d lkekU; Mht+y batu ds cjkcj 
ds fgLls ds :i esa 'kq: dh x;h FkhA O;kid iz;ksx'kkyk FkkA dsanzh; lfpoky; {ks= ds vklikl ds nks fdyksehVj 
iz;ksx] izk;ksfxd lkYV QkeZ esa [kqys lkSj ued isuksa esa rd Mªkbo LewFk vkSj fcuk fdlh O;o/kku ds Hkh FkkA” 

[ksrh dks r; djus ds fy, fd, x,A mlds ckn ued isuksa (Dinsa Sachan, “Biodiesel from microalgae becomes 

esa vizSy & twu] 2011 ds nkSjku ek/;e ds :i esa leqnzh a reality”, Down to Earth, March 30, 2012; www. 

ty dk mi;ksx fd;k x;k gSA iz;ksx'kkyk iz;ksxks uas] gesa downtoearth.org.in) (PCT/IN2012/000372 fnukad 28 

xfeZ;ksa ds ekSle esa ck;ksekl ¼40 – 45 fMxzh lsfYl;l½ ds ebZ, 2012). Okkgu ubZ fnYyh esa ih;wlh mRltZu ijh{k.k esa 
vkWVks lsVfyax ds ek/;e ls dYVhos'ku djus ds fy, ,d Hkh lQy jgkA 

ck;ksMht+y ds fy, leqnzh lw{e 'kSokyh; [ksrh ds fy, lkSj ued iSuksa dk mi;ksx 

esllZ VkVk dsfedYl fyfeVsM dks fn;k x;k izkS|ksfxdh foKku ,oa izkS|ksfxdh foHkkx] Hkkjr ljdkj vkaf'kd foÙk 
ykblsal tks fd isVsaV ,dhd`r lYQsV vkWQ iksVk'k @ iksf"kr gS] daiuh ds ifjlj ehBkiqj esa yx jgk gS ,oa 
eSXusf'k;k ds fy, ,dhd`r izfØ;k ds fy, gS mldk mldk fuekZ.k dk;Z py jgk gSA 
izn'kZu fd;k x;kA 3 TPD {kerk dk VsLV csM tks fd 

iksVk'k @ eSXusf'k;k ls lacaf/kr vuqla/kku ,oa fodkl 

esllZ VkVk dsfedYl fyfeVsM dks izks|ksfxdh ykblsal 

esllZ VkVk dsfedYl fyfeVsM ds lkFk ,d izk;ksftr lq/kkj ds fy, ,d izfØ;k ¶yksjkbM lkexzh esa deh ¼lanHkZ 
ifj;kstuk ds rgr exkfn] vÝhdk esa ued dh xq.koÙkk esa 1028/DEL/2012 ½ ds lkFk fodflr dh xbZA 

ued esa ¶yksjkbM dh ek=k esa deh ds fy, izfØ;k 

ofnuksa ds ckn czkbu ds rkieku Øe'k% 47 fMxzh lsfYl;l feys gq, czkbu ds 25 Be' ?kuRo rd igq¡pus esa 19 fnu 
ovkSj 41 fMxzh lsfYl;l ij ,d fo'ks"k jax ds lkFk feys gq, yxs tcfd fcuk L;kgh feys gq, czkbu ds 25 Be'?kuRo 

rd igq¡pus esa 23 – 25 fnu yxsA ,d fnypLi voyksdu czkbu dk] fcuk L;kgh feys gq, czkbu dh rqyuk esa 25% 
o ns[kk x;k fd izkIr Ldaf/kr ¼Coagulated½ jatd dk dqN vf/kd ok"ihdj.k dk irk pykA 6 C mPp rkieku dk 

'krksZa ds rgr de ?kuRookys uedhu ikuh esa iz;ksx fd;k izHkko ok"i nkc c<+kus esa gqvk QyLo:i ok"ihdj.k rsth 
tk ldrk gS tks jatd ds iqujko`fÙk djus ds fy, l{ke gks ls gqvkA blds ckn y?kq Lrj ij izk;ksfxd lkYV QkeZ esa 4 

o ldrk gSA Be' leqnz ikuh ysdj fd, x,A ,slk ik;k x;k fd L;kgh 

izfØ;k esa mi;qDr la'kks/ku ls ,d vU; QkseqZys'ksu & MªkbZ izkd`frd ued la:i.k] [kfut QksfVZfQds'ku gsrq ykxr 
lh ,e,Q+ cuk;k tk ldrk gSa tks fd de [kfut iks"kd izHkkoh fof/k;k¡” 'kh"kZd ls ,d vLFkkbZ isVsaV vthZ bafM;u 
;qDr ihus ds ikuh ds iqu%[kfuthdj.k ds fy, iz;ksx esa isVsaV vkWfQl esa fnukad 29/11/2011 dks ¼lanHkZ % 
fy;k tk ldrk gSA “leqnzh ikuh ds izfrLFkku ds fy, 3422/DEL/2011½ nt+Z djk nh x;h gSA 
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gkykafd xzkeh.k ifjos'k esaa Hkh oSls rks foyo.khdj.k la;a= ysfdu ;g egRoiw.kZ gS fd bl mís'; ds fy, Hkwfe 
dh izflfð dkQh c<+ xbZ gS ijarq voÓsÔ¨a ls lacafÄr miyC/k gks vkSj tyok;q ds vuqdwy gksA dbZ LFkkuksa esa 
çca/ku ds lkeus foÓsÔ :i ls van:uh Õs=ksa esa cM+h pqukSrh tgka laLFkku }kjk vkjvks la;a= LFkkfir fd;k x;k gS ogk¡ 
lkeus vk;h gSA vxj IykaV ls iqu%izkfIr de gS rks xzkeh.k foyo.khdj.k la;a= dh lkbM ls ikuh ysus vkrs gSa 
fu"dkflr ikuh dh ek=k cgqr T;knk gks ldrh gS ,oa ;g vkSj ;g gekjs fy, gqvk gS fd vxj mUgsa vfrfjDr [kkuk 
fu"dkflr ikuh ftldk ;fn VhMh,l 2100 ihih,e ls idkus ds iz;kstuksa ds fy, ,d 'kqð ued ikuh dk ?kksy 
vfÄd gS] dk cfg%L=ko v;ksX; gksxkA nwljh vksj] tc fn;k tk;s] ;g fu"dkflr ikuh dh leL;k dks de djus 
fu"dkflr vf/kd gS] fjtSDV ikuh esa VhMh,l Lrj c<+ esa ennxkj gks ldrk gSA fu"dkflr czkbu ds 'kqfðdj.k 
tkrk gS tks fd bl ikuh dks Òh fMLpktZ ds fy, dh ;kstuk vkSj bl vo/kkj.kk ds ifj.kkeksa dk izn'kZu 
vuqi;qDr cuk nsrk gSA ikuh dk cy ck"ihdjÆ ,d fd;k x;k ¼lanHkZ ½A ;g ;kstuk vkjvks 
dSfiVy baVsfUlo vkSj ÅtkZ dh Âirokyk gksrk gS ftlds la;a= dks mPp fjdojh ij lapkfyr djus ds fy, 
dkj.k xzkeh.k lsfVax esa blls cpk tkrk gSA lkSj ykHknk;d gksxhA
ok"ihdj.k Åij djus ds fy, ,d csgrj fodYi gS] 

0593/DEL/2012 

[kkjs foyo.khdj.k la;a= ls izkIr fu"dkflr ikuh ds 'kqfðdj.k ds fy, izfØ;k vkSj [kkuk idkus ds fy,
izR;{k ued lek/kku ds :i esaa mi;ksx

fofHkUu lclksby czkbZu ds czkbZu 'kqfðdj.k o pH daVªksy ds }kjk 'kqð ued mRiknu dh lkoZHkkSfedrk 
dk v/;;u

tSlk fd fiNys f}okf"kZd fjiksVZ esa crk;k gS] lksyj yo.k ftlls NkssVs fØLVykbtsj esa Hkh bldk mi;ksx fd;k tk 
dk;Z ds v)Z ;kaf=dhdj.k gsrq fof/k;ksa dk baLVhV~;wV ds ldsA blls fiNys yo.k l= esa ued dk mRiknu c<+k 
izk;ksfxd yo.k dk;Z esaa ued dks isuksa esa ls ckgj fudkyus gSA ued ds fudkyus ls ysdj mldh <qykbZ rd] vxys 
ds fy, fiNys nks yo.k l= esa iz;ksx fd;k x;kA ued fudkyus dh vof/k ds nkSjku] e'khuh dk;Z dk 
QyLo:i et+nwjksa dks fn;s x, ued ds isuksa dk dke de lekos'k fd;k tk;sxkA  
fd;k tk ldk gSA lkWYV gkosZLVj esa Qsjcny fd;k x;k 

lksyj lkYV oDlZ dk v)Z ;kaf=dhdj.k

uedhu ikuh ds ok"ihdj.k esa jaxks ds mi;ksx esa rst+h ykus ls foyqIr gks tkrs gSa] vFkok te tkrs gSa vkSj volkfnr gks 
ij v/;;u 'kq: fd;k x;kA ,sls jaxksa dks pquk x;k tks tkrs gSaA ok"ihdj.k iz;ksxksa dk ,d lsV 5 ihih,e ;qDr 

oczkbu vFkok jatd dh fuf'pr lkanzrk ij ;k rks vklkuh L;kgh dks 5.15 Be' leqnzh ikuh esa feyk dj fd;k x;kA 4 

czkbu dh ck"ihdj.k nj esa jatd lgk;d lao/kZu

bl fjiksVZ esa 'kkfey dh x;h vof/k ds nkSjku czkbZu ifj.kke n'kkZrs gSa fd czkbZu dh dksbZ Hkh ljapuk gks] mPp 
'kqfðdj.k o pH daVªksy ds }kjk vko';d Ca/Mg rqyuk xq.koÙkk dk ued] vkS|ksfxd vuqiz;ksxksa ds fy, v'kqfð;ksa 
rFkk > 99% 'kqðrk ued mRiknu dh ,d mUur fof/k dk dh Lohdk;Z lhek ds vuq:i curk gSA mUur fof/k ls lHkh 
;q ,l iSVaV feykA fofHkUu lclksby czkbZu ds czkbZu izdkj ds czkbZu ls Ca/Mg vuqikr ~ 2 dk ued cu ldrk 
'kqfðdj.k o pH daVªksy ds }kjk 'kqð ued mRiknu dh gSA  
lkoZHkkSfedrk dk v/;;u fd;k x;kA 

“leqnzh lw{e 'kSoky ls tSo bZa/ku” cgq laLFkkxr NMITLI mi;qDr fof/k ds fy, funsZf'kr fd;kA dYpj dh dqy 
ifj;kstuk ds rgr ,d çfrHkkxh iz;ksx'kkyk ek=k 432 oxZ ehVj ds dqy {ks=Qy ds lkFk 100 ?ku 
lh,lvkbZvkj vkSj MoES }kjk la;qDr :i ls lefFkZr gS] ehVj ¼1,00,000 yhVj½ FkhA 32.45 xzke @oxZ ehVj @ 
geus if'peh rV ij nks rVh; ysxwu dh igpku dh tgka fnu ¼'kq"d vk/kkj½ ds ,d vkSlr ck;ksekl mRikndrk 
leqnzh lw{e 'kSoky ds vLFkk;h eSV c<+rh ns[kh x;hA bu vkSj 45 xzke @ oxZ ehVj @ fnu ¼'kq"d vk/kkj½ ds vk/kkj 
esV~l esa ekbØksLiksjk vkSj ¶ykMksQ+ksjk iztkfr;ka ¼ATCC ij vf/kdre mRikndrk 300 fdyks lw[kh ck;ksekl c<+kus 
ifjxzg.k la[;k Øe'k% ihVh, 12197 vkSj 12199 ihVh,½ esa l{ke gq,A ck;ksekl dks 30 yhVj B100 ekbØks 
eq[; :i ls 'kkfey gSaA ;s Qly ds fy, vklku Fks vkSj ck;ksMht+y rS;kj djus ds fy, bLrseky fd;k x;kA 
QyLo:i ftls ewy :i ls gsDlsu fudklh ij xSj & ijh{k.k ck;ksMht+y dk mi;ksx LoxhZ; Jh foykljko 
/kqoh; lipid ds] tks vkxs tSVªksQk rsy eas cnyus ds fy, ns'keq[k] ekuuh; foKku vkSj izkS|ksfxdh ea=h }kjk >aMh 
dke esa fy;k] rRi'pkr~ VªkUl,LVjhfQds'ku ds }kjk QSVh fn[kkdj jokuk fd;k x;kA 
,flM feFkkby ,LVj ¼ck;ksMht+y½ esa ifjofrZr fd;k ijh{k.k okgu dh lokjh ds nkSjku ekStwn jgs ,d i=dkj 
x;kA B20 ck;ksMht+y laLFkku dh Vkosjk okgu pykus ds us vius vuqHko ds ckjs esa fy[kk “;g laoknnkrk] Vkosjk 
ijh{k.k esa bLrseky fd;k x;kA tks fd ea=h }kjk >aMh fn[kkdj jokuk dh x;h] ds ijh{k.k 
Dyksjsyk ofj;kfcfyl ¼ATCC ifjxzg.k la 12198 ihVh,½ lokjh ds nkSjku ekStwn FkkA bldk vuqHko fdlh vU; 
dk] vjc lkxj ls vyx] ekl dh [ksrh ,d gh ifj;kstuk Mht+y okgu dh rjg] ,d lkekU; Mht+y batu ds cjkcj 
ds fgLls ds :i esa 'kq: dh x;h FkhA O;kid iz;ksx'kkyk FkkA dsanzh; lfpoky; {ks= ds vklikl ds nks fdyksehVj 
iz;ksx] izk;ksfxd lkYV QkeZ esa [kqys lkSj ued isuksa esa rd Mªkbo LewFk vkSj fcuk fdlh O;o/kku ds Hkh FkkA” 

[ksrh dks r; djus ds fy, fd, x,A mlds ckn ued isuksa (Dinsa Sachan, “Biodiesel from microalgae becomes 

esa vizSy & twu] 2011 ds nkSjku ek/;e ds :i esa leqnzh a reality”, Down to Earth, March 30, 2012; www. 

ty dk mi;ksx fd;k x;k gSA iz;ksx'kkyk iz;ksxks uas] gesa downtoearth.org.in) (PCT/IN2012/000372 fnukad 28 

xfeZ;ksa ds ekSle esa ck;ksekl ¼40 – 45 fMxzh lsfYl;l½ ds ebZ, 2012). Okkgu ubZ fnYyh esa ih;wlh mRltZu ijh{k.k esa 
vkWVks lsVfyax ds ek/;e ls dYVhos'ku djus ds fy, ,d Hkh lQy jgkA 

ck;ksMht+y ds fy, leqnzh lw{e 'kSokyh; [ksrh ds fy, lkSj ued iSuksa dk mi;ksx 

esllZ VkVk dsfedYl fyfeVsM dks fn;k x;k izkS|ksfxdh foKku ,oa izkS|ksfxdh foHkkx] Hkkjr ljdkj vkaf'kd foÙk 
ykblsal tks fd isVsaV ,dhd`r lYQsV vkWQ iksVk'k @ iksf"kr gS] daiuh ds ifjlj ehBkiqj esa yx jgk gS ,oa 
eSXusf'k;k ds fy, ,dhd`r izfØ;k ds fy, gS mldk mldk fuekZ.k dk;Z py jgk gSA 
izn'kZu fd;k x;kA 3 TPD {kerk dk VsLV csM tks fd 

iksVk'k @ eSXusf'k;k ls lacaf/kr vuqla/kku ,oa fodkl 

esllZ VkVk dsfedYl fyfeVsM dks izks|ksfxdh ykblsal 

esllZ VkVk dsfedYl fyfeVsM ds lkFk ,d izk;ksftr lq/kkj ds fy, ,d izfØ;k ¶yksjkbM lkexzh esa deh ¼lanHkZ 
ifj;kstuk ds rgr exkfn] vÝhdk esa ued dh xq.koÙkk esa 1028/DEL/2012 ½ ds lkFk fodflr dh xbZA 

ued esa ¶yksjkbM dh ek=k esa deh ds fy, izfØ;k 

ofnuksa ds ckn czkbu ds rkieku Øe'k% 47 fMxzh lsfYl;l feys gq, czkbu ds 25 Be' ?kuRo rd igq¡pus esa 19 fnu 
ovkSj 41 fMxzh lsfYl;l ij ,d fo'ks"k jax ds lkFk feys gq, yxs tcfd fcuk L;kgh feys gq, czkbu ds 25 Be'?kuRo 

rd igq¡pus esa 23 – 25 fnu yxsA ,d fnypLi voyksdu czkbu dk] fcuk L;kgh feys gq, czkbu dh rqyuk esa 25% 
o ns[kk x;k fd izkIr Ldaf/kr ¼Coagulated½ jatd dk dqN vf/kd ok"ihdj.k dk irk pykA 6 C mPp rkieku dk 

'krksZa ds rgr de ?kuRookys uedhu ikuh esa iz;ksx fd;k izHkko ok"i nkc c<+kus esa gqvk QyLo:i ok"ihdj.k rsth 
tk ldrk gS tks jatd ds iqujko`fÙk djus ds fy, l{ke gks ls gqvkA blds ckn y?kq Lrj ij izk;ksfxd lkYV QkeZ esa 4 

o ldrk gSA Be' leqnz ikuh ysdj fd, x,A ,slk ik;k x;k fd L;kgh 

izfØ;k esa mi;qDr la'kks/ku ls ,d vU; QkseqZys'ksu & MªkbZ izkd`frd ued la:i.k] [kfut QksfVZfQds'ku gsrq ykxr 
lh ,e,Q+ cuk;k tk ldrk gSa tks fd de [kfut iks"kd izHkkoh fof/k;k¡” 'kh"kZd ls ,d vLFkkbZ isVsaV vthZ bafM;u 
;qDr ihus ds ikuh ds iqu%[kfuthdj.k ds fy, iz;ksx esa isVsaV vkWfQl esa fnukad 29/11/2011 dks ¼lanHkZ % 
fy;k tk ldrk gSA “leqnzh ikuh ds izfrLFkku ds fy, 3422/DEL/2011½ nt+Z djk nh x;h gSA 
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tSlk fd fiNyh fjiksVZ esa mYys[k fd;k x;k gS DST }kjk midj.kksa dh [kjhn flfoy fuekZ.k ds lkFk feydj 
eat+wj lh,l,elhvkjvkbZ esa 0.75 TPD {kerk dk SOP fu/kkZfjr fd;k x;k gSA 
VsLV csM ds lkFk lkFk Vhlh,y esa Hkh SOP VsLV csM geus lajpuk fMtkbu vkSj flfoy fuekZ.k dk;Z dh 
LFkkfir fd;k tk jgk gSA ;g jk"Vªh; Lrj ij egRoiw.kZ fuxjkuh vkSj ewY;kadu ds fy, lykgdkj ds :i esa esllZ 
ifj;kstuk csgrj feêh vkSj ikuh ds izca/ku vkSj Lons'kh vkSDVlZ dks fu;qDr fd;k gSA esllZ vkSDVlZ us esllZ SNC 
lalk/kuksa vkSj jkstxkj l`tu ds mi;ksx ds vykok LFkk;h – Lavalin bathfu;fjax bafM;k fyfeVsM (SLEI) ds 
d`f"k mRikndrk ds ije y{; ds lkFk Lons'kh moZjd lg;ksx ls la;a= ds 'ksM ds fMtkbu dk dke iwjk dj 
mRiknu ykxr izfrLi/khZ fol&,&fol vk;kfrr fy;k gSA la;a= ds 'ksM dk fuekZ.k dk;Z vkns'k ds ckn 5 – 
,lvksih cukus dh n`f"V ls lapkfyr gSA SOP VsLV csM 6 eghus ds le; esa iwjk gksus dh laHkkouk gSA la;a= ds H1, 
gekjh nksgjh moZjd izfØ;k] 0.75 SOP ¼FCO xzsM½ vkSj 2013 rd pkyw gksus dh mEehn gSA 
0.3 TPD vfr'kqð eSXusf'k;k ¼ihlhVh isVsaV ds fy, 

SOP VsLV csM ds fy, dPps eky ds L=ksr dh leL;k dk 
vkosnu dks eatwjh ns nh gS½ ds vk/kkj ij fd;k tk,xkA 

lek/kku djus ds fy,] gekjs izk;ksfxd lkYV QkeZ esa bl 
esllZ SNC – Lavalin bathfu;fjax bafM;k fyfeVsM 

lhtu esaa fefJr ued ¼12 Vu½ rS;kj fd;k x;kA blds 
(SLEI) dks cqfu;knh vkSj foLrkj bathfu;fjax dke ds 

vfrfjDr jktqyk ¼vejsyh ftyk] xqtjkr½ esa vxkfj;k 
fy, bathfu;fjax lykgdkj ds :i esa fu;qDr fd;k x;k 

fgrj{kd eap ds lkFk lh,l,elhvkjvkbZ ifj;kstuk ds 
gSA os foLr`r bathfu;fjax fMtkbu ftlesa ikbfiax vkSj 

varxZr ued etnwjksa ls muds ykHk dks /;ku esa j[krs gq, 
midj.k vkjs[k] midj.k ysvkmV] lajpukRed fooj.k] 

25 Vu dkbukbV fefJr ued [kjhnk x;kA ued 
midj.k fofunsZ'k] fctyh vkSj baLVwesaVs'ku foLrkj] 

etnwjksa us lh,l,elhvkjvkbZ oSKkfudksa ds rduhdh 
ikbfiax foLrkj dk dke ns[ksaxsA gekjs izk;ksfxd lkYV 

ekxZn'kZu ds rgr fefJr ued rS;kj fd;k FkkA dPN ds 
QkeZ esa 5000 oxZ ehVj {ks= dks bl dk;Z ds fy, fpfUgr 

xzsVj j.k ls Hkh fefJr ued dh O;oLFkk dh tk jgh gSA 
fd;k x;k gSaA Levelling vkSj rVca/k lfgr lkbV rS;kjh 

fiNys ued ¼uedhu ikuh igys fQVfdjh ds lkFk lkQ 
dk dke iwjk gks pqdk gSA Hkw & rduhdh tkap djus ds fy, 

fd;k x;k Fkk½ ds ekSle ds nkSjku 25 Vu dPps dkusZyk;V 
yksM vlj vkSj feêh dh {kerk izfrjks/kdrk dk vkdyu 

fefJr yo.k dh izfØ;k gsrq voHkwfe fcVuZ dh 300 ?ku 
fd;k x;k gSA ;g MsVk vkxs flfoy lajpukvksa dh 

ehVj lc lkWby dks dke esa fy;k x;k gSA fiNys ued 
fMtkbfuax ds fy, bLrseky fd;k tk,xkA lcLVs'ku 

ekSle ds nkSjku mRikfnr 500 ?ku ehVj lc lkWby fcVuZ 
vkSj eq[; fctyh forj.k dsanz dh LFkkiuk dk dke iwjk gks 

rkykcksa esa lajf{kr fd;k x;k gS ftls eSXuhf'k;e 
pqdk gSA  

vkWDlkbM dh izkfIr ds fy, vko';d dkusZykbV feDLM 
lHkh yacs le; esa feyusokys vkbVe dk vkns'k fn;k x;k lkYV ds mRiknu ds fy, bLrseky fd;k tk,xkA leqnz 
gSA dqN egRoiw.kZ midj.k gS tSls fd Calciners, iq'ksj ds ikuh ds vck/k izokg ds fy, ,d pSuy cukbZ xbZ gS tks 
centrifuges LFky ij igys ls gh izkIr fd;k x;k gSA 'ks"k fd SOP VsLV csM dh ikuh dh t:jr iwjh djsxhA 

laLFkku ds varjjk"Vªh; Lrj ij fn;s x, isVsaV izfØ;k tks fd;k x;k gS rRi'pkr bl izkS|ksfxdh dk okf.kfT;d 
fd fcVuZ ls de lksfM;e ued cukus dh izfØ;k ds ckcr mRiknu gsrq gLrkarj.k fd;k x;kA 
gS] dks esllZ vuh'k dsfedYl] Hkkouxj ds lkFk iznf'kZr 

de lksfM;e ;qDr ued ds ckjs esa foLr`r tkudkjh dk LFkkukarj.k

mPp Fkksd ¼cYd½ ?kuRo (0.5 – 0.7) ;qDr csfld vuh'k dsfedYl] Hkkouxj ds lkFk iznf'kZr fd;k x;k 
eSXuhf'k;e dkcksZusV tks fd nok esa mi;ksx ds fy, vkSj izkS|ksfxdh okf.kfT;d Lrj ij mRiknu djus gsrq 
mi;qDr gS] lkSj ued dk;ksZa esa mRiUu fcVuZ ls izkIr djus LFkkukarfjr dh xbZA 
dh ,d izfØ;k fodflr dh xbZ FkhA bl izfØ;k dks esllZ 

mPp cYd ?kuRo (0.5 – 0.7) ;qDr csfld eSXuhf'k;e dkcksZusV cukus dh izfØ;k 

ubZ [kkstsa 

dkusZyk;V fefJr yo.k ds ikuh esa fo?kVu ds rRi'pkr dk d`f=e Bksl feJ.k ,d vyx dhi esa rS;kj ek/;e ls 
fo?kfVr mRikn dh xje yhfpax ls iksVsf'k;e DyksjkbM tksM+k x;k ftls iwjh rjg ls QSyko ds fy, vPNh rjg ls 
izkIr fd;k tkrk gSA blh rjg [kku ls izkIr flYohukbV fgyk;k x;k ,oa i`FkDdj.k ds fy, j[kk x;kA fo'ks"k :i 
ds 'kqfðdj.k ds fy, Hkh xje yhfpax fof/k dk iz;ksx ls Åijh va'k ls ,d= Bksl iksVsf'k;e DyksjkbM ik;k x;k 
fd;k tkrk gSA xje yhfpax fof/k ,d cgqr egaxh vkSj tcfd uhps okyk va'k dsoy lksfM;e DyksjkbM FkkA bl 
vf/kd ÅtkZ [kirokyh fof/k gSA blfy, lksfM;e izdkj nksuksa va'kksa dh dqy fjdojh 100% ikbZ xbZA 
DyksjkbM ls iksVsf'k;e DyksjkbM izkIr djus ds fy, ,d blds ckn blh rjg ds iz;ksx dkusZyk;V fefJr yo.k ds 
oSdfYid n`f"Vdks.k dh vko';drk eglwl dh xbZ tks fd ikuh esa fo?kVu ls izkIr fo?kfVr mRikn ls fd, x,A 
vkfFkZd :i  ls O;ogk;Ziwjd gks vkSj ftlls ÅtkZ dh dkusZyk;V fo?kfVr mRikn (CDP) vkSj Bksl nksuksa ijrksa 
cpr Hkh gksA lksfM;e DyksjkbM ,oa iksVsf'k;e DyksjkbM ls izkIr ekbØksLdksih (SEM) vkSj lajpuk fo'ys"k.k 

3dk fØLVyh; Bksl ?kuRo 1.98 vkSj 2.18 xzke @ lseh  ¼EDAX vkSj vk;u ØksesVksxzkQ½ ds vk/khu FksA lsijs'ku 
o(25 C) lacaf/kr yo.k dh ,dy fØLVy MsVk ls gksuk n{krk] Åijh ijr lkexzh ds fy,] fo'ks"k :i ls de ikbZ 

ik;k x;kA bu fu"d"kksZa ds vk/kkj ij vkxs ds iz;ksx bu nks xbZA laHkkfor dkj.k dkusZyk;V fo?kfVr izkWMDV (CDP) 
yo.kksa ds bl de ?kuRo esa varj dh vo/kkj.kk ds vk/kkj esa eSXuhf'k;e dh deh gks ldrh gSA mRlkgtud ifj.kke 

3ij fd;s x,A ,d 2.08 xzke @ lseh  ds ?kuRookys rjy feyus ls orZeku esa iksVsf'k;e DyksjkbM dks lksfM;e 
xSj izfrfØ;k'khy ek/;e bfFkyhu MkbDyksjkbM ¼?kuRo% DyksjkbM ls vyx djus ds iz;ksx ?kuRo vkSj vkdkj esa 

3
2.17 xzke @ lseh ½ ds 90 Hkkx ds lfEeJ.k }kjk rS;kj varj ds vk/kkj ij djus ds fy, izxfr esa gSa tksfd SEM 
fd;k x;kA iksVsf'k;e DyksjkbM vkSj lksfM;e DyksjkbM Nfo;ksa ls Li"V gksrk gSA 

O;kid rkieku ij dkusZyk;V fo?kfVr mRikn ¼lhMhih½ ls iksVsf'k;e DyksjkbM vyx djus ds fy, ,d 
uohu n`f"Vdks.k 

tcfd VsLV csM esa viukbZ x;h izfØ;k lYQsV vkWQ DyksjkbM vkSj dkcZu MkbvkWDlkbM izkIr gksrs gSaA 
iksVk'k] veksfu;e lYQsV vkSj eSXuhf'k;k ds mRiknu dh dSfY'k;e DyksjkbM ds lkFk ';ksukbV ,aM fcVuZ dh 
t:jr ij tksj nsrh gS ysfdu ;g eglwl fd;k x;k fd dSfY'k;e DyksjkbM ls Mh&lYQsVs'ku ls izkIr ftIle 
,d oSdfYid n`f"Vdks.k rS;kj gks tksfd ,d lgorhZ veksfu;k vkSj dkcZu MkbvkWDlkbM ds lkFk fØ;k dj 
ljyhdj.k izfØ;k gks ,oa ftlds }kjk eSXuhf'k;k dk veksfu;e lYQsV foy;u izkoLFkk esa rFkk ryNV ds :i 
lgmRiknu ugha gksA bl izdkj ,d ,dhd`r izfØ;k ds esa dSfY'k;e dkcksZusV izkIr gksrk gS ¼eslsZcxZ izfrfØ;k½A 
}kjk gh dPps eky ds :i esa fcVuZ ls veksfu;k vkSj dSfY'k;e dkcksZusV dk gkbMªksDyksfjd vEy ds lkFk 
gkbMªksDyksfjd vEy dk mi;ksx dj rS;kj fd;k x;k gSA izfrfØ;k esa fQj ls mi;ksx fd;k tkrk gS tcfd dkcZu 
izfØ;k ds nwljs pj.k esa 'kkfey gSa] dSfY'k;e DyksjkbM ds MkbvkWDlkbM dk eslsZcxZ izfrfØ;k esa mi;ksx fd;k tkrk 
lkFk ';ksukbV ,oa fcVuZ dh dSfY'k;e DyksjkbM ls gSA veksfu;e lYQsV ds iquçkZfIr ds fy, NksMdj] tgka 
Mh&lYQsVs'ku] tcfd dSfY'k;e dkcksZusV dh Hkh vko';d gS] lHkh vksijs'ku ifjos'k rkieku ij fd, 
gkbMªksDyksfjd ,flM ds lkFk dh izfrfØ;k ls dSfY'k;e tkrs gSaA  ¼isVsaV vkosnu la- 0600/DEL/2012½ 

dkbukbV fefJr ued ls iksVsf'k;e lYQsV vkSj veksfu;e lYQsV ds mRiknu dh ,dhd`r izfØ;k

leqnzh ty ds ok"ihdj.k ls ryNV ds :i esa mRikn izkIr ls iksVsf'k;e ds p;ukRed fu"d"kZ.k vkSj lYQsV vkWQ 
djus ij vk/kkfjr izkS|ksfxfd;ksa esa dkQh Hkwfe {ks= vkSj iksVk'k vkSj veksfu;e lYQsV ds mRiknu gsrq v/;;u 
lkSj ok"ihdj.k ds fy, vuqdwy tyok;q ifjfLFkfr;ksa dh fd, x,A ;g n`f"Vdks.k laHkor% Hkkjr dh vko';drk dks 
vko';drk gksrh gSA mi;qDr fu"d"kZd dh lgk;rk ls iwjk djus o xzsVj dPN ds j.k esa fcVuZ L=ksrksa dk b"Vre 
iksVsf'k;e ds pqfuank fu"d"kZ.k }kjk bu leL;kvksa ls mi;ksx gsrq ,d O;ogk;Z lek/kku dks is'k dj ldrk gSaA 
futkr fey ldrh gSA ,d izfØ;k dh dYiuk vkSj ¼isVsaV vkosnu la- 0606/DEL/ 2012½
vo/kkj.kk ds vk/kkj ij VkVZfjd vEy dk mi;ksx fcVuZ 

iksVsf'k;e ds pqfuank fu"d"kZ.k izfØ;k ds ek/;e ls fcVuZ ls “lYQsV vkWQ iksVk'k” ds mRiknu dh izfØ;k 
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tSlk fd fiNyh fjiksVZ esa mYys[k fd;k x;k gS DST }kjk midj.kksa dh [kjhn flfoy fuekZ.k ds lkFk feydj 
eat+wj lh,l,elhvkjvkbZ esa 0.75 TPD {kerk dk SOP fu/kkZfjr fd;k x;k gSA 
VsLV csM ds lkFk lkFk Vhlh,y esa Hkh SOP VsLV csM geus lajpuk fMtkbu vkSj flfoy fuekZ.k dk;Z dh 
LFkkfir fd;k tk jgk gSA ;g jk"Vªh; Lrj ij egRoiw.kZ fuxjkuh vkSj ewY;kadu ds fy, lykgdkj ds :i esa esllZ 
ifj;kstuk csgrj feêh vkSj ikuh ds izca/ku vkSj Lons'kh vkSDVlZ dks fu;qDr fd;k gSA esllZ vkSDVlZ us esllZ SNC 
lalk/kuksa vkSj jkstxkj l`tu ds mi;ksx ds vykok LFkk;h – Lavalin bathfu;fjax bafM;k fyfeVsM (SLEI) ds 
d`f"k mRikndrk ds ije y{; ds lkFk Lons'kh moZjd lg;ksx ls la;a= ds 'ksM ds fMtkbu dk dke iwjk dj 
mRiknu ykxr izfrLi/khZ fol&,&fol vk;kfrr fy;k gSA la;a= ds 'ksM dk fuekZ.k dk;Z vkns'k ds ckn 5 – 
,lvksih cukus dh n`f"V ls lapkfyr gSA SOP VsLV csM 6 eghus ds le; esa iwjk gksus dh laHkkouk gSA la;a= ds H1, 
gekjh nksgjh moZjd izfØ;k] 0.75 SOP ¼FCO xzsM½ vkSj 2013 rd pkyw gksus dh mEehn gSA 
0.3 TPD vfr'kqð eSXusf'k;k ¼ihlhVh isVsaV ds fy, 

SOP VsLV csM ds fy, dPps eky ds L=ksr dh leL;k dk 
vkosnu dks eatwjh ns nh gS½ ds vk/kkj ij fd;k tk,xkA 

lek/kku djus ds fy,] gekjs izk;ksfxd lkYV QkeZ esa bl 
esllZ SNC – Lavalin bathfu;fjax bafM;k fyfeVsM 

lhtu esaa fefJr ued ¼12 Vu½ rS;kj fd;k x;kA blds 
(SLEI) dks cqfu;knh vkSj foLrkj bathfu;fjax dke ds 

vfrfjDr jktqyk ¼vejsyh ftyk] xqtjkr½ esa vxkfj;k 
fy, bathfu;fjax lykgdkj ds :i esa fu;qDr fd;k x;k 

fgrj{kd eap ds lkFk lh,l,elhvkjvkbZ ifj;kstuk ds 
gSA os foLr`r bathfu;fjax fMtkbu ftlesa ikbfiax vkSj 

varxZr ued etnwjksa ls muds ykHk dks /;ku esa j[krs gq, 
midj.k vkjs[k] midj.k ysvkmV] lajpukRed fooj.k] 

25 Vu dkbukbV fefJr ued [kjhnk x;kA ued 
midj.k fofunsZ'k] fctyh vkSj baLVwesaVs'ku foLrkj] 

etnwjksa us lh,l,elhvkjvkbZ oSKkfudksa ds rduhdh 
ikbfiax foLrkj dk dke ns[ksaxsA gekjs izk;ksfxd lkYV 

ekxZn'kZu ds rgr fefJr ued rS;kj fd;k FkkA dPN ds 
QkeZ esa 5000 oxZ ehVj {ks= dks bl dk;Z ds fy, fpfUgr 

xzsVj j.k ls Hkh fefJr ued dh O;oLFkk dh tk jgh gSA 
fd;k x;k gSaA Levelling vkSj rVca/k lfgr lkbV rS;kjh 

fiNys ued ¼uedhu ikuh igys fQVfdjh ds lkFk lkQ 
dk dke iwjk gks pqdk gSA Hkw & rduhdh tkap djus ds fy, 

fd;k x;k Fkk½ ds ekSle ds nkSjku 25 Vu dPps dkusZyk;V 
yksM vlj vkSj feêh dh {kerk izfrjks/kdrk dk vkdyu 

fefJr yo.k dh izfØ;k gsrq voHkwfe fcVuZ dh 300 ?ku 
fd;k x;k gSA ;g MsVk vkxs flfoy lajpukvksa dh 

ehVj lc lkWby dks dke esa fy;k x;k gSA fiNys ued 
fMtkbfuax ds fy, bLrseky fd;k tk,xkA lcLVs'ku 

ekSle ds nkSjku mRikfnr 500 ?ku ehVj lc lkWby fcVuZ 
vkSj eq[; fctyh forj.k dsanz dh LFkkiuk dk dke iwjk gks 

rkykcksa esa lajf{kr fd;k x;k gS ftls eSXuhf'k;e 
pqdk gSA  

vkWDlkbM dh izkfIr ds fy, vko';d dkusZykbV feDLM 
lHkh yacs le; esa feyusokys vkbVe dk vkns'k fn;k x;k lkYV ds mRiknu ds fy, bLrseky fd;k tk,xkA leqnz 
gSA dqN egRoiw.kZ midj.k gS tSls fd Calciners, iq'ksj ds ikuh ds vck/k izokg ds fy, ,d pSuy cukbZ xbZ gS tks 
centrifuges LFky ij igys ls gh izkIr fd;k x;k gSA 'ks"k fd SOP VsLV csM dh ikuh dh t:jr iwjh djsxhA 

laLFkku ds varjjk"Vªh; Lrj ij fn;s x, isVsaV izfØ;k tks fd;k x;k gS rRi'pkr bl izkS|ksfxdh dk okf.kfT;d 
fd fcVuZ ls de lksfM;e ued cukus dh izfØ;k ds ckcr mRiknu gsrq gLrkarj.k fd;k x;kA 
gS] dks esllZ vuh'k dsfedYl] Hkkouxj ds lkFk iznf'kZr 

de lksfM;e ;qDr ued ds ckjs esa foLr`r tkudkjh dk LFkkukarj.k

mPp Fkksd ¼cYd½ ?kuRo (0.5 – 0.7) ;qDr csfld vuh'k dsfedYl] Hkkouxj ds lkFk iznf'kZr fd;k x;k 
eSXuhf'k;e dkcksZusV tks fd nok esa mi;ksx ds fy, vkSj izkS|ksfxdh okf.kfT;d Lrj ij mRiknu djus gsrq 
mi;qDr gS] lkSj ued dk;ksZa esa mRiUu fcVuZ ls izkIr djus LFkkukarfjr dh xbZA 
dh ,d izfØ;k fodflr dh xbZ FkhA bl izfØ;k dks esllZ 

mPp cYd ?kuRo (0.5 – 0.7) ;qDr csfld eSXuhf'k;e dkcksZusV cukus dh izfØ;k 

ubZ [kkstsa 

dkusZyk;V fefJr yo.k ds ikuh esa fo?kVu ds rRi'pkr dk d`f=e Bksl feJ.k ,d vyx dhi esa rS;kj ek/;e ls 
fo?kfVr mRikn dh xje yhfpax ls iksVsf'k;e DyksjkbM tksM+k x;k ftls iwjh rjg ls QSyko ds fy, vPNh rjg ls 
izkIr fd;k tkrk gSA blh rjg [kku ls izkIr flYohukbV fgyk;k x;k ,oa i`FkDdj.k ds fy, j[kk x;kA fo'ks"k :i 
ds 'kqfðdj.k ds fy, Hkh xje yhfpax fof/k dk iz;ksx ls Åijh va'k ls ,d= Bksl iksVsf'k;e DyksjkbM ik;k x;k 
fd;k tkrk gSA xje yhfpax fof/k ,d cgqr egaxh vkSj tcfd uhps okyk va'k dsoy lksfM;e DyksjkbM FkkA bl 
vf/kd ÅtkZ [kirokyh fof/k gSA blfy, lksfM;e izdkj nksuksa va'kksa dh dqy fjdojh 100% ikbZ xbZA 
DyksjkbM ls iksVsf'k;e DyksjkbM izkIr djus ds fy, ,d blds ckn blh rjg ds iz;ksx dkusZyk;V fefJr yo.k ds 
oSdfYid n`f"Vdks.k dh vko';drk eglwl dh xbZ tks fd ikuh esa fo?kVu ls izkIr fo?kfVr mRikn ls fd, x,A 
vkfFkZd :i  ls O;ogk;Ziwjd gks vkSj ftlls ÅtkZ dh dkusZyk;V fo?kfVr mRikn (CDP) vkSj Bksl nksuksa ijrksa 
cpr Hkh gksA lksfM;e DyksjkbM ,oa iksVsf'k;e DyksjkbM ls izkIr ekbØksLdksih (SEM) vkSj lajpuk fo'ys"k.k 

3dk fØLVyh; Bksl ?kuRo 1.98 vkSj 2.18 xzke @ lseh  ¼EDAX vkSj vk;u ØksesVksxzkQ½ ds vk/khu FksA lsijs'ku 
o(25 C) lacaf/kr yo.k dh ,dy fØLVy MsVk ls gksuk n{krk] Åijh ijr lkexzh ds fy,] fo'ks"k :i ls de ikbZ 

ik;k x;kA bu fu"d"kksZa ds vk/kkj ij vkxs ds iz;ksx bu nks xbZA laHkkfor dkj.k dkusZyk;V fo?kfVr izkWMDV (CDP) 
yo.kksa ds bl de ?kuRo esa varj dh vo/kkj.kk ds vk/kkj esa eSXuhf'k;e dh deh gks ldrh gSA mRlkgtud ifj.kke 

3ij fd;s x,A ,d 2.08 xzke @ lseh  ds ?kuRookys rjy feyus ls orZeku esa iksVsf'k;e DyksjkbM dks lksfM;e 
xSj izfrfØ;k'khy ek/;e bfFkyhu MkbDyksjkbM ¼?kuRo% DyksjkbM ls vyx djus ds iz;ksx ?kuRo vkSj vkdkj esa 

3
2.17 xzke @ lseh ½ ds 90 Hkkx ds lfEeJ.k }kjk rS;kj varj ds vk/kkj ij djus ds fy, izxfr esa gSa tksfd SEM 
fd;k x;kA iksVsf'k;e DyksjkbM vkSj lksfM;e DyksjkbM Nfo;ksa ls Li"V gksrk gSA 

O;kid rkieku ij dkusZyk;V fo?kfVr mRikn ¼lhMhih½ ls iksVsf'k;e DyksjkbM vyx djus ds fy, ,d 
uohu n`f"Vdks.k 

tcfd VsLV csM esa viukbZ x;h izfØ;k lYQsV vkWQ DyksjkbM vkSj dkcZu MkbvkWDlkbM izkIr gksrs gSaA 
iksVk'k] veksfu;e lYQsV vkSj eSXuhf'k;k ds mRiknu dh dSfY'k;e DyksjkbM ds lkFk ';ksukbV ,aM fcVuZ dh 
t:jr ij tksj nsrh gS ysfdu ;g eglwl fd;k x;k fd dSfY'k;e DyksjkbM ls Mh&lYQsVs'ku ls izkIr ftIle 
,d oSdfYid n`f"Vdks.k rS;kj gks tksfd ,d lgorhZ veksfu;k vkSj dkcZu MkbvkWDlkbM ds lkFk fØ;k dj 
ljyhdj.k izfØ;k gks ,oa ftlds }kjk eSXuhf'k;k dk veksfu;e lYQsV foy;u izkoLFkk esa rFkk ryNV ds :i 
lgmRiknu ugha gksA bl izdkj ,d ,dhd`r izfØ;k ds esa dSfY'k;e dkcksZusV izkIr gksrk gS ¼eslsZcxZ izfrfØ;k½A 
}kjk gh dPps eky ds :i esa fcVuZ ls veksfu;k vkSj dSfY'k;e dkcksZusV dk gkbMªksDyksfjd vEy ds lkFk 
gkbMªksDyksfjd vEy dk mi;ksx dj rS;kj fd;k x;k gSA izfrfØ;k esa fQj ls mi;ksx fd;k tkrk gS tcfd dkcZu 
izfØ;k ds nwljs pj.k esa 'kkfey gSa] dSfY'k;e DyksjkbM ds MkbvkWDlkbM dk eslsZcxZ izfrfØ;k esa mi;ksx fd;k tkrk 
lkFk ';ksukbV ,oa fcVuZ dh dSfY'k;e DyksjkbM ls gSA veksfu;e lYQsV ds iquçkZfIr ds fy, NksMdj] tgka 
Mh&lYQsVs'ku] tcfd dSfY'k;e dkcksZusV dh Hkh vko';d gS] lHkh vksijs'ku ifjos'k rkieku ij fd, 
gkbMªksDyksfjd ,flM ds lkFk dh izfrfØ;k ls dSfY'k;e tkrs gSaA  ¼isVsaV vkosnu la- 0600/DEL/2012½ 

dkbukbV fefJr ued ls iksVsf'k;e lYQsV vkSj veksfu;e lYQsV ds mRiknu dh ,dhd`r izfØ;k

leqnzh ty ds ok"ihdj.k ls ryNV ds :i esa mRikn izkIr ls iksVsf'k;e ds p;ukRed fu"d"kZ.k vkSj lYQsV vkWQ 
djus ij vk/kkfjr izkS|ksfxfd;ksa esa dkQh Hkwfe {ks= vkSj iksVk'k vkSj veksfu;e lYQsV ds mRiknu gsrq v/;;u 
lkSj ok"ihdj.k ds fy, vuqdwy tyok;q ifjfLFkfr;ksa dh fd, x,A ;g n`f"Vdks.k laHkor% Hkkjr dh vko';drk dks 
vko';drk gksrh gSA mi;qDr fu"d"kZd dh lgk;rk ls iwjk djus o xzsVj dPN ds j.k esa fcVuZ L=ksrksa dk b"Vre 
iksVsf'k;e ds pqfuank fu"d"kZ.k }kjk bu leL;kvksa ls mi;ksx gsrq ,d O;ogk;Z lek/kku dks is'k dj ldrk gSaA 
futkr fey ldrh gSA ,d izfØ;k dh dYiuk vkSj ¼isVsaV vkosnu la- 0606/DEL/ 2012½
vo/kkj.kk ds vk/kkj ij VkVZfjd vEy dk mi;ksx fcVuZ 

iksVsf'k;e ds pqfuank fu"d"kZ.k izfØ;k ds ek/;e ls fcVuZ ls “lYQsV vkWQ iksVk'k” ds mRiknu dh izfØ;k 

bZ ,l ,Q esa Vh ih Mh ,l vks ih VsLVcsM0.75 
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o o22.4 C rkieku ij] ?kuRo Qyu ds lkis{k leqnzh czkbu 25 – 35 C rd cnyrk gSA vr% ,slk eglwl fd;k x;k 
ds vk;fud laxBuks dks lkfgR; esa fjiksVZ fd;k x;k gS fd Hkkjrh; ekSle ifjfLFkfr;ksa dks /;ku esa j[krs gq, 
(IV International Symposium on salt The Northern czkbu ljapuk ds vkadM+s iSnk djus pkfg;sA leqnzh ued 
Ohio Geological Society Inc. Ohio (1974) Vol. 2,351 – ds mRiknu ds nkSjku fofHkUu vk;u dh lkanzrk dk izHkko 
58)A Hkkjrh; ekSle ifjfLFkfr;ksa ds varxZr ;g ns[kk x;k dk v/;;u izk;ksfxd lkYV QkeZ esa fd;k x;kA 
gS fd leqnzh ued ds mRiknu ds nkSjku czkbu dk rkieku 

czkbu flLVe dk v/;;u 

leqnzh czkbu dh lajpuk dk lksyj ok"ihdj.k ds nkSjku cnyrs gq, rkieku o czkbu ?kuRo ij vk/kkfjr
dk;Z

olksfM;e DyksjkbM ds lcls isphnk xq.kksa esa ls ,d ikuh esa 70 C rkieku lhek ij yxHkx fLFkj cuk jgkA DyLVj 
ued dh ,d cM+s rkieku jsat esa ,d leku foys;rk gSA O;ogkj dh O;k[;k djus ds fy, rkieku fuHkZj foy;u 
bl ij izdk'k Mkyuk ,d rduhdh utfj, ls Hkh laihM;rk ¼ftls /ofu osx vkSj ?kuRo ekiu ls fu/kkZfjr 

1 17 35egRoiw.kZ gS] mnkgj.k ds fy,] xeZ leaching ds ek/;e ls fd;k gS½] cgqukfHkdh; NMR ( H, O, Cl NMR) vkSj 
KCl dh iquçkZfIr] ued & ikuh lewgksa ds fodkl vkSj FTIR ls izkIr lwpuk dks iz;ksx esa ykdj fd;k gSA lar`Ir 
fLFkjrk dk lksfM;e DyksjkbM] iksVsfl;e DyksjkbM vkSj ued ?kksy vkSj 'kqð ued dh NMR foLFkkiu vkSj lar`Ir 
veksfu;e DyksjkbM ds tyh; ?kksy dh vR;ar de lkanzrk ued ?kksy ds OH [kaM {ks= dk 'kqð ikuh dh rqyuk esa] 
ls lar`fIr ysoy rd xfr'khy izdk'k fc[kjus vkSj thVk vk;u ;qXe & ty varjfØ;k dh egRoiw.kZ tkudkjh 
laHkkfor eki vk/kkj ij v/;;u fd;k x;kA DyLVj gkfly dh xbZA mPp fLFkjrk vkSj tyh; lksfM;e 
fLFkjrk dh tkap djus ds fy, DyLVj vkdkj esa ifjorZu DyksjkbM esa DyLVj vkdkj dh rkieku Lora=rk vkSj 
dh rkieku ds lkis{k fuxjkuh dh xbZA foys;rk ij izdk'k Mkyk x;kA (t- fQt- dse- B, 2012, 

116, 11712 - 11719)v/;;u esa ik;k x;k fd vU; ekeyksa dh rqyuk esa] 
lksfM;e DyksjkbM & ikuh lewgksa dk vkSlr vkdkj 20 – 

lksfM;e DyksjkbM foys;rk ds vpj rkieku dks le>kus dk iz;kl 

ge igys gh leqnzh @ lclksby czkbZu ls csgrj lQsnh leqnzh o lclksby czkbZu esa dsfedy v'kqfð;ksa ij ued 
;qDr ued ds mRiknu dh ,d mUur fof/k ds ckjs esa crk mRiknu ds nkSjku izHkkoksa dk fo'ys"k.k fd;k x;kA ,slk 
pqds gSa ftldks varjk"Vªh; iSVaV ¼EP 1928569 B1 fnukad% ns[kk x;k fd lkQ fd, gq, lar`Ir czkbu dh la;kstu esa 
16/03/2011½ fey pqdk gSA ,slk ik;k x;k fd czkbu dh ,Y;qfefu;e dh ek=k 6 ihih,e ls de gksrh gS rFkk blds 
lQkbZ ds ckn Hkh mldh ljapuk esa varj ugha iM+rk gS ,oa }kjk cuk, x, ued esa ,Y;qfefu;e dh ek=k 0.3 ihih,e 
csgrj lQsnh ;qDr ued izkIr gksrk gSA lkQ fd, x, ls de gksrh gSA 

o
25  czkbZu ij nzo dks lkQ djus okys ,tsaV ds izHkko dk v/;;u 

,fFky ,lhVsV] fXyljkWy] vkblksizksik;y ,Ydksgksy] fn;k tksfd laHkor% bu tSfod ;ksxt ds lkFk etcwr 
MkbfeFkkby QksjekekbM] vkWDlsfyd vEy vkSj izksik;y gkbMªkstu laca/k gksuk gSA vkWDlsfyd vEy ;qDr tyh; 

ovehu dk ftIle ds foys;rk ij 35 C ij tyh; lksfM;e DyksjkbM ?kksy esa ftIle foys;rk ij bu 
lksfM;e DyksjkbM ?kksy esa tkap dh xbZA ,fFky ,lhVsV ,fMfVo dk izHkko ugha iM+k tksfd n'kkZrk gS fd foys;rk 
ls ftIle foys;rk esa FkksM+h o`fð gqbZ tcfd fXyljkWy esa ,d gh y; esa o`fð gqbZA ?kksy dk ?kuRo vkSj /ofu ekiu 
feyus ls foys;rk ij dsoy lw{e ifjorZu ik;k x;kA dk Hkh v/;;u fd;k x;k vkSj le,UVªksfi; laihfM;rk 
vkblksizksik;y ,Ydksgksy rFkk MkbfeFkkby QksjeekbM (isentropic compressibility) bu HkkSfrd xq.kksa ds vk/kkj 
feykus ls ftIle dh foys;rk dkQh gn rd de gqbZA ij izkIr fd, x,] ?kksy esa vk;uksa dh ty;kstu 
izksik;y vehu vkSj vkWDlsfyd vEy us tyh; lksfM;e fo'ks"krkvksa dh tkap dh xbZA 
DyksjkbM ?kksy esa ftIle foys;rk dks < 0.1% rd fxjk 

tSfod ;ksxt dk ftIle dh foys;rk ij izHkko

ewyHkwr v/;;u 
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,jksesfVd fo"kepØ ; ;ksfxdksa ds ,dy eantyh; ifjfLFkfr;ksa esa vusd izdkj ds fo"kepØh; 
czksehuhdj.k gsrq 2:1 vuqikr esa czksekbM & czksesV ;qXe ds ;ksfxdksa dk czksehuhdj.k djus esa l{ke gSA bysDVªksu 
LoLFkkus vEylfØ;.k }kjk ,d mi;qDr czksehuhdeZd dh vid"khZ izfrLFkkih ls layaXu fo"kepØh; ;ksfxdksa ls 
rjg] vf/kd iz;ksx esa yk;k x;k gSA czksekbM & czksesV ;qXe yfC/k vf/kd izkIr gksrh gSA ¼bUM- bath- dsfe- fjl-  2011, 

ds LoLFkkus vEylfØ;.k }kjk BrOH ,d fØ;k'khy 50, 12271½ 
fdLe mRiUu gksrh gS tks fcuk fdlh mRizsjd ds mi;ksx ls 

h p;fur 

czksekbM&czksesV ;qXe }kjk fo"kepØh; ;ksfxdksa dk tyh; ek/;e esa czksehuhdj.k 

mi;qDr vksDlhdkjd ds :i esa csatkbfyd @ f}rh;d LisDVªksQksVksfefr; v/;;u ls Kkr dh xbZ½ ds LoLFkkus 
,Ydksgy dk muds laxr ,fYMgkbM@ dhVksuksa esa fuekZ.k ds fy, czksekbM @ czksesV ;qXe ds 5:1 eksy vuqikr 
o.kkZRed vkDlhdj.k gsrq czksekbM & czksesV;qXe ds lkFk dks 15% vEy }kjk lfØ; dj vksDlhdj.k fØ;k dks 
mRizsjd ek=k esa H O  (10%) dks ,d lkekU; izkIr fd;k x;k gSA 2 2

vkDlhdkjd ds :i esa bLrseky rFkk fodflr fd;k x;k ,fYMgkbM vkSj dhVksuks dh mPp p;urk rFkk mPp yfC/k 
gSA dks tyh; ek/;e esa fcuk mRizsjd ds lgkjs izkIr fd;k 
Br /BrOH Lih'kht ¼bldh mifLFkfr isjkcsaxuh x;k gSA ¼RSC ,MokUl 2012, 2, 2235½2

gfjr czksehu csatk;fyd @ f}rh;d ,Ydksgksyks ds oj.kkRed vkWDlhdj.k gsrq LoLFkkus mRiUu mRizsjd

nzfor czksehu ds fuekZ.k ds le; NaBr – NaBrO  ¼2:1 ds PNBBR ds vfHkfØ;k feJ.k ftlesa 2.5M PNBBr, 2.5 3

vuqikr esa½ e/;orhZ vif'k"V ds :i esa izkIr gksrk gSA – 5.0M PNT bFkkbyhu MkbDyksjkbM esa ekStwn gSa] ls 
oftldk isVaV laLFkku }kjk fd;k x;k gSA bldk mi;ksx p;fur fge'khfrr (0 – 5 C) fØLVyhdj.k fd;k x;k gS 

csaftfyd czksehuhdj.k lfgr vusd czksehuhdj.k tks fd ,d miyfC/k lkfcr gqbZ vkSj ftlls nks vxzHkkxksa esa 
vfHkfØ;kvksa esa fd;k tk pqdk gSA ykHk izkIr gqvkA bl izfØ;k ls czkseksuhdj.k vfHkfØ;k dks 

LoPNrk ls iw.kZ fd;k tk ldk rFkk vkxkeh in esa ekr`nzo blh rjg dh vfHkfØ;k esa O;kikfjd Lrj ij egRoiw.kZ 
dk iqu% pØ.k fd;k tk ldkA iSjk ukbVªks Vksywbu dk :ikarj.k iSjk ukbVªks csafty 

czksekbM esa fd;k x;k gSA  iSjk NO – PhCHBr  dh v'kqfð tksfd vfHkfØ;k feJ.k 2 2

ls 8 inksa esa mRiUu gqbZ] dks PNBBr / PNT esa nzo dks orZeku esa 141 oSf'od iwfrZdrkZ lwphcð gS tks 
NaBH  ls mipkfjr dj :ikarfjr fd;k x;kA ftlls 4QkekZL;wfVdy fuekZ.k esa bl vfr egRoiw.kZ ;ksfxd ds 
nzo dk fpjLFkkbZ pØ.k dkcZfud vif'k"V dks fu"dkf"kr fy, O;kikj djrs gSaA ;g ;kstuk flQsysdflu e/;orhZ 
djus ds fy, fd;k x;kA ds fuekZ.k dh ifjj{k.k & foifjj{k.k O;wg jpuk dks 

ukekafdr djrh gS] tks ,syh&fyyh }kjk 1974 esa bLrseky iwjh izfØ;k esa EDC ,d ek= foyk;d gSA ftldh izfØ;k 
dh xbZA esa [kir cgqr U;wure gSA PNT [kir ds lkis{k PNBBr 

dh foyfxr rFkk iqu%izkfIr dh lgyfC/k 98.30% jghA ;|fi ;g izfØ;k dqN lkyksa igys gekjs }kjk vuqefr 
vfHkfØ;d dh mi;ksx {kerk 98.26% jghA (RSC izkIr Fkh ysfdu blesa vkSj lq/kkj dh xqatkb'k gSA 
,MokUl 2012, 2, 6645 – 6699) 

iSjk & ukbVªks Vksywbu ls isjk ukbVªks csafty czksekbM ds fØLVyksa dk 'kwU; dkcZfud fu"dklu ds lkFk 
ifj'kqð laÜys"k.k

isVsaVsM gfjr czksehu vfHkdeZd ds vuqiz;ksxksa ij fujUrj v/;;u 

3 H) 
- tyh; MeCN 3H+, 5 – 10°C-fo"ke pfØ; ,fju ( + 2 Br  + BrO     3 czkseks ;qDr fo"ke pfØ; ,sfju + 3H O 3 2
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o o22.4 C rkieku ij] ?kuRo Qyu ds lkis{k leqnzh czkbu 25 – 35 C rd cnyrk gSA vr% ,slk eglwl fd;k x;k 
ds vk;fud laxBuks dks lkfgR; esa fjiksVZ fd;k x;k gS fd Hkkjrh; ekSle ifjfLFkfr;ksa dks /;ku esa j[krs gq, 
(IV International Symposium on salt The Northern czkbu ljapuk ds vkadM+s iSnk djus pkfg;sA leqnzh ued 
Ohio Geological Society Inc. Ohio (1974) Vol. 2,351 – ds mRiknu ds nkSjku fofHkUu vk;u dh lkanzrk dk izHkko 
58)A Hkkjrh; ekSle ifjfLFkfr;ksa ds varxZr ;g ns[kk x;k dk v/;;u izk;ksfxd lkYV QkeZ esa fd;k x;kA 
gS fd leqnzh ued ds mRiknu ds nkSjku czkbu dk rkieku 

czkbu flLVe dk v/;;u 

leqnzh czkbu dh lajpuk dk lksyj ok"ihdj.k ds nkSjku cnyrs gq, rkieku o czkbu ?kuRo ij vk/kkfjr
dk;Z

olksfM;e DyksjkbM ds lcls isphnk xq.kksa esa ls ,d ikuh esa 70 C rkieku lhek ij yxHkx fLFkj cuk jgkA DyLVj 
ued dh ,d cM+s rkieku jsat esa ,d leku foys;rk gSA O;ogkj dh O;k[;k djus ds fy, rkieku fuHkZj foy;u 
bl ij izdk'k Mkyuk ,d rduhdh utfj, ls Hkh laihM;rk ¼ftls /ofu osx vkSj ?kuRo ekiu ls fu/kkZfjr 

1 17 35egRoiw.kZ gS] mnkgj.k ds fy,] xeZ leaching ds ek/;e ls fd;k gS½] cgqukfHkdh; NMR ( H, O, Cl NMR) vkSj 
KCl dh iquçkZfIr] ued & ikuh lewgksa ds fodkl vkSj FTIR ls izkIr lwpuk dks iz;ksx esa ykdj fd;k gSA lar`Ir 
fLFkjrk dk lksfM;e DyksjkbM] iksVsfl;e DyksjkbM vkSj ued ?kksy vkSj 'kqð ued dh NMR foLFkkiu vkSj lar`Ir 
veksfu;e DyksjkbM ds tyh; ?kksy dh vR;ar de lkanzrk ued ?kksy ds OH [kaM {ks= dk 'kqð ikuh dh rqyuk esa] 
ls lar`fIr ysoy rd xfr'khy izdk'k fc[kjus vkSj thVk vk;u ;qXe & ty varjfØ;k dh egRoiw.kZ tkudkjh 
laHkkfor eki vk/kkj ij v/;;u fd;k x;kA DyLVj gkfly dh xbZA mPp fLFkjrk vkSj tyh; lksfM;e 
fLFkjrk dh tkap djus ds fy, DyLVj vkdkj esa ifjorZu DyksjkbM esa DyLVj vkdkj dh rkieku Lora=rk vkSj 
dh rkieku ds lkis{k fuxjkuh dh xbZA foys;rk ij izdk'k Mkyk x;kA (t- fQt- dse- B, 2012, 

116, 11712 - 11719)v/;;u esa ik;k x;k fd vU; ekeyksa dh rqyuk esa] 
lksfM;e DyksjkbM & ikuh lewgksa dk vkSlr vkdkj 20 – 

lksfM;e DyksjkbM foys;rk ds vpj rkieku dks le>kus dk iz;kl 

ge igys gh leqnzh @ lclksby czkbZu ls csgrj lQsnh leqnzh o lclksby czkbZu esa dsfedy v'kqfð;ksa ij ued 
;qDr ued ds mRiknu dh ,d mUur fof/k ds ckjs esa crk mRiknu ds nkSjku izHkkoksa dk fo'ys"k.k fd;k x;kA ,slk 
pqds gSa ftldks varjk"Vªh; iSVaV ¼EP 1928569 B1 fnukad% ns[kk x;k fd lkQ fd, gq, lar`Ir czkbu dh la;kstu esa 
16/03/2011½ fey pqdk gSA ,slk ik;k x;k fd czkbu dh ,Y;qfefu;e dh ek=k 6 ihih,e ls de gksrh gS rFkk blds 
lQkbZ ds ckn Hkh mldh ljapuk esa varj ugha iM+rk gS ,oa }kjk cuk, x, ued esa ,Y;qfefu;e dh ek=k 0.3 ihih,e 
csgrj lQsnh ;qDr ued izkIr gksrk gSA lkQ fd, x, ls de gksrh gSA 

o
25  czkbZu ij nzo dks lkQ djus okys ,tsaV ds izHkko dk v/;;u 

,fFky ,lhVsV] fXyljkWy] vkblksizksik;y ,Ydksgksy] fn;k tksfd laHkor% bu tSfod ;ksxt ds lkFk etcwr 
MkbfeFkkby QksjekekbM] vkWDlsfyd vEy vkSj izksik;y gkbMªkstu laca/k gksuk gSA vkWDlsfyd vEy ;qDr tyh; 

ovehu dk ftIle ds foys;rk ij 35 C ij tyh; lksfM;e DyksjkbM ?kksy esa ftIle foys;rk ij bu 
lksfM;e DyksjkbM ?kksy esa tkap dh xbZA ,fFky ,lhVsV ,fMfVo dk izHkko ugha iM+k tksfd n'kkZrk gS fd foys;rk 
ls ftIle foys;rk esa FkksM+h o`fð gqbZ tcfd fXyljkWy esa ,d gh y; esa o`fð gqbZA ?kksy dk ?kuRo vkSj /ofu ekiu 
feyus ls foys;rk ij dsoy lw{e ifjorZu ik;k x;kA dk Hkh v/;;u fd;k x;k vkSj le,UVªksfi; laihfM;rk 
vkblksizksik;y ,Ydksgksy rFkk MkbfeFkkby QksjeekbM (isentropic compressibility) bu HkkSfrd xq.kksa ds vk/kkj 
feykus ls ftIle dh foys;rk dkQh gn rd de gqbZA ij izkIr fd, x,] ?kksy esa vk;uksa dh ty;kstu 
izksik;y vehu vkSj vkWDlsfyd vEy us tyh; lksfM;e fo'ks"krkvksa dh tkap dh xbZA 
DyksjkbM ?kksy esa ftIle foys;rk dks < 0.1% rd fxjk 

tSfod ;ksxt dk ftIle dh foys;rk ij izHkko

ewyHkwr v/;;u 
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,jksesfVd fo"kepØ ; ;ksfxdksa ds ,dy eantyh; ifjfLFkfr;ksa esa vusd izdkj ds fo"kepØh; 
czksehuhdj.k gsrq 2:1 vuqikr esa czksekbM & czksesV ;qXe ds ;ksfxdksa dk czksehuhdj.k djus esa l{ke gSA bysDVªksu 
LoLFkkus vEylfØ;.k }kjk ,d mi;qDr czksehuhdeZd dh vid"khZ izfrLFkkih ls layaXu fo"kepØh; ;ksfxdksa ls 
rjg] vf/kd iz;ksx esa yk;k x;k gSA czksekbM & czksesV ;qXe yfC/k vf/kd izkIr gksrh gSA ¼bUM- bath- dsfe- fjl-  2011, 

ds LoLFkkus vEylfØ;.k }kjk BrOH ,d fØ;k'khy 50, 12271½ 
fdLe mRiUu gksrh gS tks fcuk fdlh mRizsjd ds mi;ksx ls 

h p;fur 

czksekbM&czksesV ;qXe }kjk fo"kepØh; ;ksfxdksa dk tyh; ek/;e esa czksehuhdj.k 

mi;qDr vksDlhdkjd ds :i esa csatkbfyd @ f}rh;d LisDVªksQksVksfefr; v/;;u ls Kkr dh xbZ½ ds LoLFkkus 
,Ydksgy dk muds laxr ,fYMgkbM@ dhVksuksa esa fuekZ.k ds fy, czksekbM @ czksesV ;qXe ds 5:1 eksy vuqikr 
o.kkZRed vkDlhdj.k gsrq czksekbM & czksesV;qXe ds lkFk dks 15% vEy }kjk lfØ; dj vksDlhdj.k fØ;k dks 
mRizsjd ek=k esa H O  (10%) dks ,d lkekU; izkIr fd;k x;k gSA 2 2

vkDlhdkjd ds :i esa bLrseky rFkk fodflr fd;k x;k ,fYMgkbM vkSj dhVksuks dh mPp p;urk rFkk mPp yfC/k 
gSA dks tyh; ek/;e esa fcuk mRizsjd ds lgkjs izkIr fd;k 
Br /BrOH Lih'kht ¼bldh mifLFkfr isjkcsaxuh x;k gSA ¼RSC ,MokUl 2012, 2, 2235½2

gfjr czksehu csatk;fyd @ f}rh;d ,Ydksgksyks ds oj.kkRed vkWDlhdj.k gsrq LoLFkkus mRiUu mRizsjd

nzfor czksehu ds fuekZ.k ds le; NaBr – NaBrO  ¼2:1 ds PNBBR ds vfHkfØ;k feJ.k ftlesa 2.5M PNBBr, 2.5 3

vuqikr esa½ e/;orhZ vif'k"V ds :i esa izkIr gksrk gSA – 5.0M PNT bFkkbyhu MkbDyksjkbM esa ekStwn gSa] ls 
oftldk isVaV laLFkku }kjk fd;k x;k gSA bldk mi;ksx p;fur fge'khfrr (0 – 5 C) fØLVyhdj.k fd;k x;k gS 

csaftfyd czksehuhdj.k lfgr vusd czksehuhdj.k tks fd ,d miyfC/k lkfcr gqbZ vkSj ftlls nks vxzHkkxksa esa 
vfHkfØ;kvksa esa fd;k tk pqdk gSA ykHk izkIr gqvkA bl izfØ;k ls czkseksuhdj.k vfHkfØ;k dks 

LoPNrk ls iw.kZ fd;k tk ldk rFkk vkxkeh in esa ekr`nzo blh rjg dh vfHkfØ;k esa O;kikfjd Lrj ij egRoiw.kZ 
dk iqu% pØ.k fd;k tk ldkA iSjk ukbVªks Vksywbu dk :ikarj.k iSjk ukbVªks csafty 

czksekbM esa fd;k x;k gSA  iSjk NO – PhCHBr  dh v'kqfð tksfd vfHkfØ;k feJ.k 2 2

ls 8 inksa esa mRiUu gqbZ] dks PNBBr / PNT esa nzo dks orZeku esa 141 oSf'od iwfrZdrkZ lwphcð gS tks 
NaBH  ls mipkfjr dj :ikarfjr fd;k x;kA ftlls 4QkekZL;wfVdy fuekZ.k esa bl vfr egRoiw.kZ ;ksfxd ds 
nzo dk fpjLFkkbZ pØ.k dkcZfud vif'k"V dks fu"dkf"kr fy, O;kikj djrs gSaA ;g ;kstuk flQsysdflu e/;orhZ 
djus ds fy, fd;k x;kA ds fuekZ.k dh ifjj{k.k & foifjj{k.k O;wg jpuk dks 

ukekafdr djrh gS] tks ,syh&fyyh }kjk 1974 esa bLrseky iwjh izfØ;k esa EDC ,d ek= foyk;d gSA ftldh izfØ;k 
dh xbZA esa [kir cgqr U;wure gSA PNT [kir ds lkis{k PNBBr 

dh foyfxr rFkk iqu%izkfIr dh lgyfC/k 98.30% jghA ;|fi ;g izfØ;k dqN lkyksa igys gekjs }kjk vuqefr 
vfHkfØ;d dh mi;ksx {kerk 98.26% jghA (RSC izkIr Fkh ysfdu blesa vkSj lq/kkj dh xqatkb'k gSA 
,MokUl 2012, 2, 6645 – 6699) 

iSjk & ukbVªks Vksywbu ls isjk ukbVªks csafty czksekbM ds fØLVyksa dk 'kwU; dkcZfud fu"dklu ds lkFk 
ifj'kqð laÜys"k.k

isVsaVsM gfjr czksehu vfHkdeZd ds vuqiz;ksxksa ij fujUrj v/;;u 

3 H) 
- tyh; MeCN 3H+, 5 – 10°C-fo"ke pfØ; ,fju ( + 2 Br  + BrO     3 czkseks ;qDr fo"ke pfØ; ,sfju + 3H O 3 2
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;g dk;Z iznf'kZr djrk gS fd NTA, iwoZ fjiksVZ ds foijhr ÅtkZokys NTA ds la:i.kh; leko;o rFkk bldh 
lsa/kkued fØLVyksa ds fy, ,d vknr vkifjorZd ds :i fo;ksftr :i] tks la:i.kh; [kkst izksVksdkWy ls izkIr gksrs 
esa dk;Z dj ldrk gSA dEI;wVjhd`r v/;;u crkrk gS fd gSaA ,slk ekuk tkrk gS fd os vk.kfod fLFkj oS|qfrdh; 
NTA ,d de lkanzrk Lrj ij jkWd yo.k dh vkdkfjdh foHko jklk;fudh; DokaVe ls O;qRiUu gksrs gSaA ;s 
dks izHkkfor dj ldrk gSA ;g flð fd;k tk pqdk gS fd leko;o NaCl ds egRoiw.kZ ryksa ij NTA ds vkØe.k 
lkekU; ?kuh; fØLVyksa dh rqyuk esa bl yo.k ds fØLVy gsrq LFkyksa dk p;u djrs gSaA (fØLV- xzksFk- fMtk-] 2011, 

,d vPNs eqqDr izokgh vfHky{k.k j[krs gSaA ,d U;wu 11, 1675) 

D;k ukbVªkbyksVªkbZ,lhfVd vEy (NTA) lsa/kkued fØLVyksa ds fy, ,d vknr vkifjorZd ds :i esa dk;Z 
dj ldrk gS \ dEI;wVs'kuy vkSj iz;ksxkRed v/;;u ls ,d tokc

vk.kfod xfrdh rFkk DFT x.kukvksa dk mi;ksx dj] fd;k x;k gS] ds }kjk v/;;u fd;k x;k gSA MD ifj.kke 
+ -foLr`r Lrj ij KCl ds lw{e fØLVyksa dk ty esa ?kqyus fn[kkrs gS fd fdukjs dh rjQ okys K …Cl  vk;u ;qXe 

dk v/;;u fd;k tk pqdk gSA DFT v/;;u crkrs gSa fd fØLVy lrg (100) ls igys ?kqyrs gSa rFkk ,d yacs le; 
KCl [(KCl)  (H O) , n=1 – 15] lw{e fØLVyksa ds tkyd iSekus ij laxr vk;uksa esa fo;ksftr gks tkrs gaSA KCl ds 6 2 n

-ls Cl  vk;u vf/kd izHkkoh :i ls blds dksuksa dh rqyuk 110 rFkk 111 lrg dh fdukjksaokyh txgksa ls vk;uksa ds 
esa fdukjksa ls T;knk foLFkkfir gksrs gSaA n= 4 ty v.kqvksa i`FkDdj.k dks izsf{kr fd;k x;k gSA ,d (100) KCl 

-ds lkFk fØLVy tkyd ds fdukjksa ls Cl  xeu ds lkFk fØLVy tkyd dk laiw.kZ ?kqyu blds laxr 110 rFkk 111 
?kqyuk izkjaHk gksrk gSA ;g KCl v.kq ds vk;u dk lrgksa dh rqyuk esa /khek gksrk gSA ,d f=th; forj.k oØ 
i`FkDdj.k 6 ty v.kqvksa ds xqPNksa ds lkFk vfrizekf.kr fn[kkrk gS fd ,d cgqLrjh; ty ds v.kqvksa dh lajpuk 
gSA KCl ?kqyu xfrdh ds vfHkyk{kf.kd y{k.k tSls fd lw{e fØLVy ds pkjksa rjQ gksrh gSA vk;u ;qXe dk 
fØLVy ds vuqØfed :i ls vk;u dk gVko] ty ;ksftr fuekZ.k Flicker Noise LisDVªksLdksih dks iz;ksx esa ykdj 
vk;u rFkk ty v.kqvksa dh ?kqyus dh izfØ;k ds nkSjku NaCl dk ikuh esa ?kqyus ds v/;;u dks mPp lgefr ds 
xfrdh; Hkwfedk dks vkxs fpjlEer vk.kfodh; xfrd lkFk iznf'kZr fd;k x;k gSA (t- daI;wV- dsfe- 2010, 31, 

fleqys'ku ftls GROMACS cy {ks= ds lkFk iznf'kZr 2948)

vk.kfod xfrdh rFkk DFT x.kukvksa dks iz;ksx esa ykdj] ty esa KCl lw{e fØLVyksa ds ?kqyus dk v/;;u
fd;k tk pqdk gS

iz;ksxkRed rFkk dEI;qVjhd`r nksuks }kjk lksfM;e vksDlks rFkk Fkk;ks letkrksa dh vU;ksU; fØ;k ds LFkku esa 
DyksjkbM dh vkdkfjdh ij ;wfj;k] Fkk;ks&;wfj;k] fHkUurk FkhA ekWMy CBS – QB3 x.kuk us] NaCl ds lkFk 
QksekZekbM rFkk Fkk;ks&QksekZekbM ds iM+usokys izHkkoksa dk bu pkj ;ksxt dh vU;ksU; fØ;kvksa ds LFkyksa ds fy, 
v/;;u fd;k gSA vksDlks letkr ;ksxt dk lksfM;e fLFkj oS|qfrdh foHko fo'ys"k.k dk leFkZu fd;k gSA 
DyksjkbM ds fØLVyks dh vkdkfjdh ij ?ku ls vkorZ lrg layXu LySc ekWMy iznf'kZr djrk gS fd Fkk;ks 
v"VQydh; fØLVyks esa ifjorZu dk Li"V izHkko Fkk tc letkr] lksfM;e DyksjkbM dh (111) lrg ls nqcZy 
fd Fkk;ks letkr vizHkkfor FksA bl fopkj.kh; fHkUurk caf/kr jgrs gS rFkk ty ds v.kq bl rjg dh lrg ij bl 
dks lrgh vkf.odh fLFkj oS|qfrdh foHko (molecular ca/ku dh rjQ izfrLi/kkZ dj ldrs gSaA lksfM;e DyksjkbM 
electrostatic potential surface, MESP) rFkk ds fØLVyksa ds vkdkj ij leku vk.kfod lajpuk rFkk 
f=&vk;keh vkorZ lrgh ?kuRo fØ;kRed x.kuk (3D vk;ruokys letkrksa dk bysDVªksfud izHkko dh egÙkk dks 
periodic surface density functional calculation) dks tkuus ds fy, ;g igyk lqO;ofLFkr v/;;u gSA (fØLV- 
ykxw dj tk¡p dh xbZ gSA MESP fo'ys"k.k crkrk gS fd bat- dkse-] 2010,12, 4168)
lksfM;e DyksjkbM dh fLFkj oS|qfrd lrg (111) ds lkFk] 

lksfM;e DyksjkbM ds fØLVyksa dh vkdkfjdh ij dkcZfud ;ksxt ds bysDVªksfud izHkkoksa dh tk¡p
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;g v/;;u bl jkt dks mtkxj djrk gS fd czksehu v.kq }kjk izHkkfor gksrs gSaA 1, 4 – MkbvksDlsu dh rqyuk esa 1, 3 
dk vcaf/kr ;qXekas dh rjQ ls QkWeZ,YMhgkbM ehFksuksy] 1, – Mkb vksDlsu dh rjQ czksehu v.kqvksa dh igq¡p] f=foe 
4 – MkbvksDlsu ,lhVksu] MkbesfFky bZFkj] 1, 3- Mkb bysDVªkWfud izHkkoksa }kjk T;knk izHkkfor gksrh gSA nkrk 

2 3vksDlsu ds Sp  o Sp  vkWDlhtu v.kqvksa ij fn'kkRed ;ksx v.kq ds lkFk ladqfyr czksehu v.kq ds nwljh rjQ mifLFkr 
gksrk gSA x.kuh; ifj.kke crkrs gSa fd 1, 4 – MkbvksDlsu /kukRed {ks= (S – fNnz) dh mifLFkfr o ifj.kke iznf'kZr 
rFkk ,lhVksu ds vkWDlhtu v.kqvksa ds lkFk vU;ksU; djrs gSa fd blesa lsrq dk fuekZ.k gksrk gSA tSlk fd X – 
fØ;kvks dh rjQ czksehu v.kqvksa dh fn'kkRedrk dks X – fdj.k fØLVy lajpuk }kjk izsf{kr fd;k x;k gSA (fØLV- 
fdj.k fØLVy lajpuk fo'ys"k.k ls Hkh feyku fd;k x;k bUt- dkse- 2012, 14, 1833) 

gSA ;|fi ehFksuksy esa] czksehu ds v.kq fØLVyksa ds cyksa 

DokaVe jlk;u x.kuk }kjk fofHkUu foyk;dks dk vcaf/k C – O / Br – Br ds lkFk vU;ksU; fØ;kvksa dk 
vUos"k.kA

ckfcZVq;fjd vEy dks jkWd yo.k fØLVyksa ds fy, ,d u;s Xykbflu ds fy, tgk¡ bldh mPp lkanzrk dh 
vknr vkifjorZd ds :i esa fn[kk;k x;k gS ;g iwoZ esa vko';drk iM+rh gS ogh ckfcZVq;fjd vEy fo"keyack{k 
Xykbflu ds fy;s Hkh fn[kk;s vuqlkj] ;g jkWd yo.k }kn'kkQyfd; NaCl fØLVy ds lkFk ek= 0.08 – 0.2 
fØLVyksa dks }Sr vkdkfjdh iznku djrk gSA dEI;wVjhd`r Hkkj@ vk;ru lkanzrk ij Hkh izHkkoh gSSA rFkk bl otg ls 
v/;;u iznf'kZr djrk gS fd fuEu pH ij ckfcZVq;fjd bls iz;ksxkRed vuqiz;ksxksa gsrq mi;ksx esa yk;k tk ldrk 
vEy ls fo"keyack{k }kn'kQydh; fØLVyksa dh yfC/k gSA ,d lfEefyr dEI;wVjhd`r izn'kZu dh igq¡p rFkk ckn 
izkIr dj ldrs gSa rFkk pH c<+kus ij ;g v"BQydh; esa iz;ksxkRed izek.k ls u, ;ksxtksa dks la'kysf"kr djus esa 
fØLVy T;kfefr dk oj.k djrk gSA ;g v/;;u iz;ksx esa yk;k tk ldrk gSA (,UX;q- dse- 2012, 124, 

iz;ksxkRed v/;;u }kjk Hkh izekf.kr fd;k x;k gSA 11441) 

D;k ,dy ;ksxt ds lkFk jkWd yo.k fØLVyksa dh }Sr vkdkfjdh laHko gS] tokc gS gk¡] ckfcZVq;fjd vEy 
ds lkFk 

czkbu ds ?kuRo esa o`fð ds lkFk fyfFk;e lkanzrk esa Hkh lclksby ¼mie`nk½ czkbu esa] Sr dh ek=k] ftlesa 
o38 Be' rd o`fð gqbZ A ;g vf/kdre ihih,e ij gqbZ dSfY'k;e dh rqyuk esa lYQsV dh ek=k de Fkh] mPp ikbZ 

gSA tks leqnz&ty dh lkanzrk dh 50 xquk FkhA LVªksfU'k;e x;hA uoy Li rFkk Sr p;fur fyxSM dk la'ysÔ.k dk;Z 
oesa 25 Be' rd o`fð gqbZ rFkk mlds ckn lkanzrk de gks t+kjh j[kk x;kA 

xbZA ;g lYQsV dh lkanzrk ds c<+us rFkk de ?kqyu'khy DysFkjsV ;kSfxd  VsVªk–2–0 us¶+FkkbM dkcZfud foyk;d 
SrSO  ds vo{ksi.k ls gks ldrk gSA 4 esa Li ls ca/ku djrs ik;k x;k] ysfdu tyh; ek/;e ls 
,slk gksuk ,d iwoZ fo'ys"k.k ds leku ik;k x;k tgk¡ viVsd de FkkA 

10 

czkbu @ fcVuZ ls ewY;oku lw{e rRoksa (Li o Sr) dh iqu% izkfIr ij 'kks/k 

budh vf}rh; HkkSfrd jklk;fud o dYiukdkjh fe'ksy & osfldy & fe'ksy :ikarj.k izfØ;k dks Hkh 
vfHkyk{kf.kd xq.kksa ds dkj.k] fofHkUu ek/;eksa esa vk;fud izsf{kr fd;k x;k gSA budh lrgh lfØ;rk] izkoLFkk 
nzoksa ij vuqla/kku fd, x, gSaA buds laHkkfor vuqiz;ksxksa O;ogkj rFkk foy;u lajpuk dks pkydrkfefr] 
ls mtkxj fd;k x;k gS & rukofefr (Tensionmetry), ¶yksjksfefr] xfrd 

izdk'k izdh.kZu (DLS), ';kurkfefr] vkfoyrkfefr 1. vk;fud nzoksa ds feJ.k ftlesa 1 – C;wfVy – 3 – 
(Turbidometry), ijekf.ko; cy ekbØksLdksih esfFky bfeMktksfy;e vkfDVy lYQsV o 3 – esfFky 
(AFM) ikjxfer bysDVªkWu ekbØksLdksih (TEM) o – 1 – vkfDVy bfeMktksfy;e DyksjkbM izeq[k gSa ds 

1
H NMR vkfn rdfufd;ksa }kjk vfHky{ku fd;k x;k xq.kksa dk ty esa v/;;u fd;k x;k gSA 
gSA osfldy rFkk fe'ksy foy;uksa esaa izdkf'kd 

nzfor yo.kksa ¼vk;fud nzoksa½ ij v/;;u 
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;g dk;Z iznf'kZr djrk gS fd NTA, iwoZ fjiksVZ ds foijhr ÅtkZokys NTA ds la:i.kh; leko;o rFkk bldh 
lsa/kkued fØLVyksa ds fy, ,d vknr vkifjorZd ds :i fo;ksftr :i] tks la:i.kh; [kkst izksVksdkWy ls izkIr gksrs 
esa dk;Z dj ldrk gSA dEI;wVjhd`r v/;;u crkrk gS fd gSaA ,slk ekuk tkrk gS fd os vk.kfod fLFkj oS|qfrdh; 
NTA ,d de lkanzrk Lrj ij jkWd yo.k dh vkdkfjdh foHko jklk;fudh; DokaVe ls O;qRiUu gksrs gSaA ;s 
dks izHkkfor dj ldrk gSA ;g flð fd;k tk pqdk gS fd leko;o NaCl ds egRoiw.kZ ryksa ij NTA ds vkØe.k 
lkekU; ?kuh; fØLVyksa dh rqyuk esa bl yo.k ds fØLVy gsrq LFkyksa dk p;u djrs gSaA (fØLV- xzksFk- fMtk-] 2011, 

,d vPNs eqqDr izokgh vfHky{k.k j[krs gSaA ,d U;wu 11, 1675) 

D;k ukbVªkbyksVªkbZ,lhfVd vEy (NTA) lsa/kkued fØLVyksa ds fy, ,d vknr vkifjorZd ds :i esa dk;Z 
dj ldrk gS \ dEI;wVs'kuy vkSj iz;ksxkRed v/;;u ls ,d tokc

vk.kfod xfrdh rFkk DFT x.kukvksa dk mi;ksx dj] fd;k x;k gS] ds }kjk v/;;u fd;k x;k gSA MD ifj.kke 
+ -foLr`r Lrj ij KCl ds lw{e fØLVyksa dk ty esa ?kqyus fn[kkrs gS fd fdukjs dh rjQ okys K …Cl  vk;u ;qXe 

dk v/;;u fd;k tk pqdk gSA DFT v/;;u crkrs gSa fd fØLVy lrg (100) ls igys ?kqyrs gSa rFkk ,d yacs le; 
KCl [(KCl)  (H O) , n=1 – 15] lw{e fØLVyksa ds tkyd iSekus ij laxr vk;uksa esa fo;ksftr gks tkrs gaSA KCl ds 6 2 n

-ls Cl  vk;u vf/kd izHkkoh :i ls blds dksuksa dh rqyuk 110 rFkk 111 lrg dh fdukjksaokyh txgksa ls vk;uksa ds 
esa fdukjksa ls T;knk foLFkkfir gksrs gSaA n= 4 ty v.kqvksa i`FkDdj.k dks izsf{kr fd;k x;k gSA ,d (100) KCl 

-ds lkFk fØLVy tkyd ds fdukjksa ls Cl  xeu ds lkFk fØLVy tkyd dk laiw.kZ ?kqyu blds laxr 110 rFkk 111 
?kqyuk izkjaHk gksrk gSA ;g KCl v.kq ds vk;u dk lrgksa dh rqyuk esa /khek gksrk gSA ,d f=th; forj.k oØ 
i`FkDdj.k 6 ty v.kqvksa ds xqPNksa ds lkFk vfrizekf.kr fn[kkrk gS fd ,d cgqLrjh; ty ds v.kqvksa dh lajpuk 
gSA KCl ?kqyu xfrdh ds vfHkyk{kf.kd y{k.k tSls fd lw{e fØLVy ds pkjksa rjQ gksrh gSA vk;u ;qXe dk 
fØLVy ds vuqØfed :i ls vk;u dk gVko] ty ;ksftr fuekZ.k Flicker Noise LisDVªksLdksih dks iz;ksx esa ykdj 
vk;u rFkk ty v.kqvksa dh ?kqyus dh izfØ;k ds nkSjku NaCl dk ikuh esa ?kqyus ds v/;;u dks mPp lgefr ds 
xfrdh; Hkwfedk dks vkxs fpjlEer vk.kfodh; xfrd lkFk iznf'kZr fd;k x;k gSA (t- daI;wV- dsfe- 2010, 31, 

fleqys'ku ftls GROMACS cy {ks= ds lkFk iznf'kZr 2948)

vk.kfod xfrdh rFkk DFT x.kukvksa dks iz;ksx esa ykdj] ty esa KCl lw{e fØLVyksa ds ?kqyus dk v/;;u
fd;k tk pqdk gS

iz;ksxkRed rFkk dEI;qVjhd`r nksuks }kjk lksfM;e vksDlks rFkk Fkk;ks letkrksa dh vU;ksU; fØ;k ds LFkku esa 
DyksjkbM dh vkdkfjdh ij ;wfj;k] Fkk;ks&;wfj;k] fHkUurk FkhA ekWMy CBS – QB3 x.kuk us] NaCl ds lkFk 
QksekZekbM rFkk Fkk;ks&QksekZekbM ds iM+usokys izHkkoksa dk bu pkj ;ksxt dh vU;ksU; fØ;kvksa ds LFkyksa ds fy, 
v/;;u fd;k gSA vksDlks letkr ;ksxt dk lksfM;e fLFkj oS|qfrdh foHko fo'ys"k.k dk leFkZu fd;k gSA 
DyksjkbM ds fØLVyks dh vkdkfjdh ij ?ku ls vkorZ lrg layXu LySc ekWMy iznf'kZr djrk gS fd Fkk;ks 
v"VQydh; fØLVyks esa ifjorZu dk Li"V izHkko Fkk tc letkr] lksfM;e DyksjkbM dh (111) lrg ls nqcZy 
fd Fkk;ks letkr vizHkkfor FksA bl fopkj.kh; fHkUurk caf/kr jgrs gS rFkk ty ds v.kq bl rjg dh lrg ij bl 
dks lrgh vkf.odh fLFkj oS|qfrdh foHko (molecular ca/ku dh rjQ izfrLi/kkZ dj ldrs gSaA lksfM;e DyksjkbM 
electrostatic potential surface, MESP) rFkk ds fØLVyksa ds vkdkj ij leku vk.kfod lajpuk rFkk 
f=&vk;keh vkorZ lrgh ?kuRo fØ;kRed x.kuk (3D vk;ruokys letkrksa dk bysDVªksfud izHkko dh egÙkk dks 
periodic surface density functional calculation) dks tkuus ds fy, ;g igyk lqO;ofLFkr v/;;u gSA (fØLV- 
ykxw dj tk¡p dh xbZ gSA MESP fo'ys"k.k crkrk gS fd bat- dkse-] 2010,12, 4168)
lksfM;e DyksjkbM dh fLFkj oS|qfrd lrg (111) ds lkFk] 

lksfM;e DyksjkbM ds fØLVyksa dh vkdkfjdh ij dkcZfud ;ksxt ds bysDVªksfud izHkkoksa dh tk¡p
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;g v/;;u bl jkt dks mtkxj djrk gS fd czksehu v.kq }kjk izHkkfor gksrs gSaA 1, 4 – MkbvksDlsu dh rqyuk esa 1, 3 
dk vcaf/kr ;qXekas dh rjQ ls QkWeZ,YMhgkbM ehFksuksy] 1, – Mkb vksDlsu dh rjQ czksehu v.kqvksa dh igq¡p] f=foe 
4 – MkbvksDlsu ,lhVksu] MkbesfFky bZFkj] 1, 3- Mkb bysDVªkWfud izHkkoksa }kjk T;knk izHkkfor gksrh gSA nkrk 

2 3vksDlsu ds Sp  o Sp  vkWDlhtu v.kqvksa ij fn'kkRed ;ksx v.kq ds lkFk ladqfyr czksehu v.kq ds nwljh rjQ mifLFkr 
gksrk gSA x.kuh; ifj.kke crkrs gSa fd 1, 4 – MkbvksDlsu /kukRed {ks= (S – fNnz) dh mifLFkfr o ifj.kke iznf'kZr 
rFkk ,lhVksu ds vkWDlhtu v.kqvksa ds lkFk vU;ksU; djrs gSa fd blesa lsrq dk fuekZ.k gksrk gSA tSlk fd X – 
fØ;kvks dh rjQ czksehu v.kqvksa dh fn'kkRedrk dks X – fdj.k fØLVy lajpuk }kjk izsf{kr fd;k x;k gSA (fØLV- 
fdj.k fØLVy lajpuk fo'ys"k.k ls Hkh feyku fd;k x;k bUt- dkse- 2012, 14, 1833) 

gSA ;|fi ehFksuksy esa] czksehu ds v.kq fØLVyksa ds cyksa 

DokaVe jlk;u x.kuk }kjk fofHkUu foyk;dks dk vcaf/k C – O / Br – Br ds lkFk vU;ksU; fØ;kvksa dk 
vUos"k.kA

ckfcZVq;fjd vEy dks jkWd yo.k fØLVyksa ds fy, ,d u;s Xykbflu ds fy, tgk¡ bldh mPp lkanzrk dh 
vknr vkifjorZd ds :i esa fn[kk;k x;k gS ;g iwoZ esa vko';drk iM+rh gS ogh ckfcZVq;fjd vEy fo"keyack{k 
Xykbflu ds fy;s Hkh fn[kk;s vuqlkj] ;g jkWd yo.k }kn'kkQyfd; NaCl fØLVy ds lkFk ek= 0.08 – 0.2 
fØLVyksa dks }Sr vkdkfjdh iznku djrk gSA dEI;wVjhd`r Hkkj@ vk;ru lkanzrk ij Hkh izHkkoh gSSA rFkk bl otg ls 
v/;;u iznf'kZr djrk gS fd fuEu pH ij ckfcZVq;fjd bls iz;ksxkRed vuqiz;ksxksa gsrq mi;ksx esa yk;k tk ldrk 
vEy ls fo"keyack{k }kn'kQydh; fØLVyksa dh yfC/k gSA ,d lfEefyr dEI;wVjhd`r izn'kZu dh igq¡p rFkk ckn 
izkIr dj ldrs gSa rFkk pH c<+kus ij ;g v"BQydh; esa iz;ksxkRed izek.k ls u, ;ksxtksa dks la'kysf"kr djus esa 
fØLVy T;kfefr dk oj.k djrk gSA ;g v/;;u iz;ksx esa yk;k tk ldrk gSA (,UX;q- dse- 2012, 124, 

iz;ksxkRed v/;;u }kjk Hkh izekf.kr fd;k x;k gSA 11441) 

D;k ,dy ;ksxt ds lkFk jkWd yo.k fØLVyksa dh }Sr vkdkfjdh laHko gS] tokc gS gk¡] ckfcZVq;fjd vEy 
ds lkFk 

czkbu ds ?kuRo esa o`fð ds lkFk fyfFk;e lkanzrk esa Hkh lclksby ¼mie`nk½ czkbu esa] Sr dh ek=k] ftlesa 
o38 Be' rd o`fð gqbZ A ;g vf/kdre ihih,e ij gqbZ dSfY'k;e dh rqyuk esa lYQsV dh ek=k de Fkh] mPp ikbZ 

gSA tks leqnz&ty dh lkanzrk dh 50 xquk FkhA LVªksfU'k;e x;hA uoy Li rFkk Sr p;fur fyxSM dk la'ysÔ.k dk;Z 
oesa 25 Be' rd o`fð gqbZ rFkk mlds ckn lkanzrk de gks t+kjh j[kk x;kA 

xbZA ;g lYQsV dh lkanzrk ds c<+us rFkk de ?kqyu'khy DysFkjsV ;kSfxd  VsVªk–2–0 us¶+FkkbM dkcZfud foyk;d 
SrSO  ds vo{ksi.k ls gks ldrk gSA 4 esa Li ls ca/ku djrs ik;k x;k] ysfdu tyh; ek/;e ls 
,slk gksuk ,d iwoZ fo'ys"k.k ds leku ik;k x;k tgk¡ viVsd de FkkA 

10 

czkbu @ fcVuZ ls ewY;oku lw{e rRoksa (Li o Sr) dh iqu% izkfIr ij 'kks/k 

budh vf}rh; HkkSfrd jklk;fud o dYiukdkjh fe'ksy & osfldy & fe'ksy :ikarj.k izfØ;k dks Hkh 
vfHkyk{kf.kd xq.kksa ds dkj.k] fofHkUu ek/;eksa esa vk;fud izsf{kr fd;k x;k gSA budh lrgh lfØ;rk] izkoLFkk 
nzoksa ij vuqla/kku fd, x, gSaA buds laHkkfor vuqiz;ksxksa O;ogkj rFkk foy;u lajpuk dks pkydrkfefr] 
ls mtkxj fd;k x;k gS & rukofefr (Tensionmetry), ¶yksjksfefr] xfrd 

izdk'k izdh.kZu (DLS), ';kurkfefr] vkfoyrkfefr 1. vk;fud nzoksa ds feJ.k ftlesa 1 – C;wfVy – 3 – 
(Turbidometry), ijekf.ko; cy ekbØksLdksih esfFky bfeMktksfy;e vkfDVy lYQsV o 3 – esfFky 
(AFM) ikjxfer bysDVªkWu ekbØksLdksih (TEM) o – 1 – vkfDVy bfeMktksfy;e DyksjkbM izeq[k gSa ds 

1
H NMR vkfn rdfufd;ksa }kjk vfHky{ku fd;k x;k xq.kksa dk ty esa v/;;u fd;k x;k gSA 
gSA osfldy rFkk fe'ksy foy;uksa esaa izdkf'kd 

nzfor yo.kksa ¼vk;fud nzoksa½ ij v/;;u 

24 25

la;qDr ç;ksxkRed ,oe~ dEI;qVjhd`r v/;;u
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vip;u }kjk vfHky{ku fd;k x;k gSA osfldy rFkk deh rFkk tSo fuEuhdj.k dh lkFkZdrk ds fy, 
fe'ksy foy;uksa esa izdkf'kd vip;u }kjk LFkk;h vehuks vEy esa ,LVj lewg dks lekosf'kr fd;k x;k 
Lo.kZ vfrlw{e ¼uSuks d.kksa½ rFkk lw{e iSekus ij uSuks gSA bl gsrq vehuks vEyksa dk ,LVsjhdju] ;k rks 
ijr dks fofHkUu vkdkjksa rFkk ifj.kkeksa esa izkIr fd;k vkblksizksfiy ;k vkblksC;wfVy ,Ydksgksy }kjk fd;k 
x;k gSA (ySaXewj, 2011, 27, 9261) tkrk gSA vehuks vEy ,LVj gkbMªksDyksjkbM rFkk 

SLS ¼lksfM;e yksfjy lYQsV½ dks leku ek=k esa 2. tSo cgqydksa ds tyh; foy;u esa vk;fud nzoksa ds 
ysdj xeZ ikuh esa ?kksy fn;k tkrk gSA vfHkfØ;k ds izHkkoksa ds fujarj vUos"k.k ds nkSjku] geus v/;;u 
iw.kZ gks tkus ds ckn mifLFkr ty dks fuokZr ds fd;k fd xksykdkj izksVhu cksfou lhje ,Ycwfeu 
varxZr fu"dkflr dj fn;k tkrk gS rFkk AAILS (BSA) esa lajpukRed ifjorZu] budk 3 – esfFky – 
¼vehuks vEy yksfjy lYQsV½ dks MkbZ Dyksjks ehFksu esa 1 – vkfDVy bfeMktksfy;e DyksjkbM o 1 – C;wfVy 
feykdj foyk;d fu"d"kZ.k }kjk fu"df"kZr fd;k – 3 – esfFky bfeMktksfy;e vkfDVy lYQsV ds lkFk 
tkrk gSA fofHkUu fo'ys"k.kkRed rduhfd;ksa }kjk var%fØ;k ds ifj.kker% gksrk gSA ;g varfØZ;k 
AAILS dh lajpuk dks flð fd;k x;k gSA vodfyr ok;q@foy;u var%i`"B ¼var% Q+yd½ ds lkFk lkFk 
Ldsfuax o.kZfefr }kjk GluC Ls dks NksM+dj lHkh 4laiw.kZ fudk; esaa vk;fud nzo dh fofHkUu lkanzrkvksa 

o
AAILS ds xyukad 30 C ls uhps izsf{kr fd, x,A  ij Hkh Kkr dh xbZ gSA orqZy Mk;Øksble ekiu ds 
AAILS ds lrgh xq.kksa ds v/;;u }kjk Kkr fd;k lkFk layXu fLFkj voLFkk ¶yqvksjkslsal LisDVªksLdksih 
x;k fd bldh lrg lfØ;rk] blds letkr }kjk vk;fud nzo ds ca/ku ds ifj.kker% BSA ds 
vk;fud nzoksa rFkk ikjaifjd lrgh lfØ; dh rqyuk vdqaMyu dh tkudkjh izkIr dh xbZ gSA cgq rduhdh 
esa mPp dksfV dh gksrh gSA ¼t- fQt- dsfe- 8, 2011, n`f"Vdks.k ls izkIr laiw.kZ ifj.kkeksa }kjk vk;fud nzo 
115, 13847½fofHkUu lkanzrkvkas esa BSA rFkk IL ds e/; vU;ksU; 

fØ;k dh fØ;kfof/k flð iwoZd izLrkfor dh xbZ gSA mi;ZqDr ds lkFk] izfrfuf/kRo AAILS ds vuqiz;ksxksa 
(t- fQt- dse- B, 2012, DOI: 10.1021/ jp303609h) dh rjQ % (1) gkfudkjd 'kSoky Cywe dk mUewyu 

rFkk (2) rduhdh; egRoiw.kZ uSuks lajpukokys nzO;ksa 3. vehuks vEy ij vk/kkfjr vk;fud nzo lrgh 
tSls fd CeO  ds fu;af=r la'ys"k.k ij vk/kkfjr 2lfØ;d dks la'ysf"kr fd;k x;k gSA lkekU; 
'kks/kdk;Z çdkf'kr fd;k x;kA ¼dselldse 2011, ifjorZu ds izHkkoksa ds ladsru ;k v/;;u gsrq L – 
4,604) bl dk;Z dh >yd dk mYys[k uspj bafM;k esa Xykbyhu, L- ,ykuhu, L – osyhu, L – XywVkfed vEy 
Hkh fn[kkArFkk L – izksyhu dk p;u fd;k x;k gSA xyukad esa 

vdkcZfud inkFkZ ,oe~ mRçsj.k 

fuEuLrjh; dPN ckWDlkbV ls ft;ksykbV&A ç{kkyu ltZd dk fodkl  

dPN] xqtjkr ds fofHkUu [kfutksa esa fLFkr fuEu Lrjh; ikVhZ dks fn;k x;kA 10,000 rFkk 50,000 Vhih, Lrjh; 
ckWDlkbV ¼yEil½ jSfedks feujy fjlksZfllZ] vgenkckn lksfM;e flfydsV ds vkarfjd mRiknu {kerk ij] 
us çnku fd;k FkkA vf/kdre ,Y;wfeuk dks fudkyus ds fyxukbV bZa/ku ds rkSj ij ç;ksx djds bl ifj;kstuk dk 
fy, pw.kZ ckWDlkbV }kjk] n'kkvksa dks mPp fd;k x;kA  vkfFkZd fo'ysÔ.k fd;k x;kA esllZ ØhMks feujy 
bl çdkj çkIr lksfM;e ,Y;wfeusV foy;u ls] bUMLVªht fyfeVsM] vgenkckn dks fØ;kfof/k dh 
ft+;ksykbV&A ç{kkyu ltZd] 30 fd-xzk- çfr cSp] cuk;k tkudkjh nh xbZ vkSj th,eMhlh ds lkFk m|e dh 
x;kA bl mRikn ds xq.k/keZ] oSf'od mRikn ds rqY; ik;s çkS|ksfxdh ds O;kolk;hdj.k ds fy, ikVhZ çfo"V gqbZA 
x;sA yxHkx 15 fdxzk ft;ksykbV&A] ç;ksx djusokyh 

fuEu Lrj pwuk iRFkj vkSj tys pwus ls vo{ksfir dSyf'k;e dkcksZusV (PCC) vkSj lfØ; dSyf'k;e
dkcksZusV (ACC) cukuk

fuEu Lrj pwuk iRFkj vkSj tyk pwuk Øe'k% esllZ Jh vkSj v?kqyu'khy vEy vf/kd gSA dSyf'k;e vkWDlkbM ds 
d`"uk baMLVªht] eqacbZ vkSj esllZ vk'khokZn ehujYl] vf/kdre ifjorZu ds fy, larkiu rki dks mPpre fd;k 
yksdkiqj ¼dukZVd½ ls] PCC vkSj ACC ds cukus ds x;kA yxHkx ikap fdyks PCC vkSj ACC cuk;k x;k vkSj 
laHkkO;rk v/;;u ds fy,] fy;s x;sA bu pwuksa ds ikVhZ dks fujh{k.k ds fy, fn;k x;kA bu uewuksa ds HkkSfrd 
jklk;fud la;kstu dk fo'ysÔ.k fd;k x;k vkSj ik;k jklk;fud xq.k bl fof'k"Vrkvksa ds rqY; ik;s x;sA 
x;k fd buesa ijaijkxr pwus dh rqyuk esa miyC/k pwuk de 

uSuks lajpukRed inkFkksZ dh eki] vkdkj rFkk fn'kk laxr rjhds dk fodkl <wa<uk t#jh gS] ftlesa foÔSys 
vk/kkfjr çdk'kh;] fo|qr] pqEcdh;] mRçsj.k o ;kaf=d jlk;u vkSj foyk;d dk ç;ksx u gksA blds fy, Å"ek 
xq.k vPNh rjg ls ekywe gSaA eki vkSj vkdkj ds fu;a=.k tyh; n'kkvksa esa] tyh; /kkrq veksfu;e dkcksZusV ladqy 
ds fy, buds cukus dh u;h fof/k;ksa dh 'kks/k ,d foy;u iwoZxkeh ds #i esa rkt+k cuk;k x;k vkSj ikuh dks 
egRoiw.kZ foÔ; gSA oSls rks bl dk;Z ds fy, dbZ vknzZd foy;u ds #i esa ç;qDr fd;k x;kA  blds fy, uoy o 
lgk;d rjhds fjiksVZ fd;s x;s gSa ysfdu eki vkSj vkdkj lk/kkj.k rjhds dk fodkl uSuks lajpuk ds fu;r ekiu o 
ds fu;r fu;a=.k çkIr djus ds fy, vknzZd lgk;d bu vkdkj ds fofHkUu /kkrq vkDlkbM dks cukus esa fd;k x;kA 
vtyh; rjhdksa esa] foÔSys vkSj eagxs /kkrq dkcZfud ;kSfxd ty Å"eh; mipkj le;] rki vkSj iwoZxkeh dh lkanzrk 
;k /kkrq vknzZd ladqy iwoZxkeh ds #i esa] vkSj mPp rki dks cnyus ls eki vkSj vkdkj ij fu;a=.k ik;k x;kA ¼U;w 
ç;qDr fd;k tkrk gSA blds dkj.k bldk vkS|ksfxd tS- dSe 2011, 35, 1460-1465½
mi;ksx ck/kd gks tkrk gSA blfy, ,d ,sls i;kZoj.k 

yxHkx ,dy folkfjr /kkrq vkDlkbM uSuks d.kksa dk ty esa la'ysÔ.k

irZ okys VkbVsusV] vius lajpukRed rFkk HkkSfrd jlk;u ds fy, ,d uoy d{k rki fof/k fodflr dh xbZ gS ftlesa 
2vn~Hkqr xq.k/keksZ ds dkj.k] vk;u fofue;] vf/k'kksÔ.k] [H Ti O H O] 96 eh @xzk fof'k"V lrg {ks= ds lkFk 2 2 5 2

çdk'k bysDVªksfud vkSj mRçsj.k ds fy, egRoiw.kZ xq.k cuk;k x;kA bl fof/k esa dkcZfud v.kqvksa dk ç;ksx ugha 
fn[kkrs gSaA budks Li-cSVjh] mRçsj.k] laosnd] cSDVhfj;k fd;k x;k vkSj mldh txg ,d vnHkqr ty&?kqyu'khy 
fojks/kh ysiu vkSj vkbfud vf/k'kksÔdksa ds fy, ij vkDlksVkbVsusV ladqy dks ,d iwoZorhZ ds #i esa ç;qDr 
vk'kktud inkFkZ ekuk tkrk gSA ijEijkxr #i ls] fd;k x;kA la'ysÔ.k dh laHkkfor fØ;kfof/k dk Hkh irk 

2+{kkjh; /kkrq irZ VkbVsusV dks ty Å"eh; n'kkvksa esa fd;k x;kA bl çdkj la'ysfÔr VkbVsusV ls Pb  vkSj 
VkbVsfu;e iwoZorhZ VkbVsfu;e dks lkanz NaOH esa ysdj feFkhfyu Cyw dks fudkyus dh mRd`"V {kerk ik;h x;hA 
vFkok mPp rki ij VkbVsfu;e iwoZorhZ vkSj Na CO  ds ¼dSe dkWe] 2011, 47, 7731-7733½2 3

feJ.k dks larkfir djds cuk;k tkrk gSA blds la'ysÔ.k 

ij&vkDlks VkbVsfu;e dkcksZusV ladqy foy;u }kjk d{k rki ij] çksVksusVsM irZokys VkbVsusV pn~njksa dk
la'ysÔ.k 

lhaxkdkj dkcZu uSuks uyh cukus ds fy, Dyksfju jfgr iFk vkSj blds CO , CH , CO vkSj N  ds fy, 2 4 2

vf/k'kksÔ.k xq.k/keZ 

VSVªk Dyksjks bfFkyhu dkcZu lzksr ds #i esa] /kkfRod dkWij dkcZu uSuks ufy;ksa ls irk pyk fd ;s uSuksa ufy;ksa N  dh 2

vipk;d ds #i esa ç;qDr djds Dyksfju jfgr fof/k }kjk vis{kk CO  vkSj CO ds fy, mPp xzg.k {kerk rFkk lkE; 2

lhaxkdkj dkcZu uSuks ufy;k¡] lkSE; n'kkvksa esa p;urk j[krh gSaA bUgsa foy;u rFkk xSlksa dh iqu% çkfIr ds 
lQyrkiwoZd cuk;h x;haA mRikn çkfIr rFkk vkdkfjdh fy, u;s vf/k'kksÔd inkFkZ ds #i esa ç;ksx fd;k tk 
ij fofHkUu vfHkfØ;k ifjpkfydksa ds çHkko ds v/;;u ldrk gSA ¼tujy vkWQ gStkjMl eSVhfj;yl 2012, 

}kjk vfHkfØ;k dh n'kk;sa b"Vre dh x;hA bu lhaxkdkj 227-228, 317-326½

inkFkZ
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vip;u }kjk vfHky{ku fd;k x;k gSA osfldy rFkk deh rFkk tSo fuEuhdj.k dh lkFkZdrk ds fy, 
fe'ksy foy;uksa esa izdkf'kd vip;u }kjk LFkk;h vehuks vEy esa ,LVj lewg dks lekosf'kr fd;k x;k 
Lo.kZ vfrlw{e ¼uSuks d.kksa½ rFkk lw{e iSekus ij uSuks gSA bl gsrq vehuks vEyksa dk ,LVsjhdju] ;k rks 
ijr dks fofHkUu vkdkjksa rFkk ifj.kkeksa esa izkIr fd;k vkblksizksfiy ;k vkblksC;wfVy ,Ydksgksy }kjk fd;k 
x;k gSA (ySaXewj, 2011, 27, 9261) tkrk gSA vehuks vEy ,LVj gkbMªksDyksjkbM rFkk 

SLS ¼lksfM;e yksfjy lYQsV½ dks leku ek=k esa 2. tSo cgqydksa ds tyh; foy;u esa vk;fud nzoksa ds 
ysdj xeZ ikuh esa ?kksy fn;k tkrk gSA vfHkfØ;k ds izHkkoksa ds fujarj vUos"k.k ds nkSjku] geus v/;;u 
iw.kZ gks tkus ds ckn mifLFkr ty dks fuokZr ds fd;k fd xksykdkj izksVhu cksfou lhje ,Ycwfeu 
varxZr fu"dkflr dj fn;k tkrk gS rFkk AAILS (BSA) esa lajpukRed ifjorZu] budk 3 – esfFky – 
¼vehuks vEy yksfjy lYQsV½ dks MkbZ Dyksjks ehFksu esa 1 – vkfDVy bfeMktksfy;e DyksjkbM o 1 – C;wfVy 
feykdj foyk;d fu"d"kZ.k }kjk fu"df"kZr fd;k – 3 – esfFky bfeMktksfy;e vkfDVy lYQsV ds lkFk 
tkrk gSA fofHkUu fo'ys"k.kkRed rduhfd;ksa }kjk var%fØ;k ds ifj.kker% gksrk gSA ;g varfØZ;k 
AAILS dh lajpuk dks flð fd;k x;k gSA vodfyr ok;q@foy;u var%i`"B ¼var% Q+yd½ ds lkFk lkFk 
Ldsfuax o.kZfefr }kjk GluC Ls dks NksM+dj lHkh 4laiw.kZ fudk; esaa vk;fud nzo dh fofHkUu lkanzrkvksa 

o
AAILS ds xyukad 30 C ls uhps izsf{kr fd, x,A  ij Hkh Kkr dh xbZ gSA orqZy Mk;Øksble ekiu ds 
AAILS ds lrgh xq.kksa ds v/;;u }kjk Kkr fd;k lkFk layXu fLFkj voLFkk ¶yqvksjkslsal LisDVªksLdksih 
x;k fd bldh lrg lfØ;rk] blds letkr }kjk vk;fud nzo ds ca/ku ds ifj.kker% BSA ds 
vk;fud nzoksa rFkk ikjaifjd lrgh lfØ; dh rqyuk vdqaMyu dh tkudkjh izkIr dh xbZ gSA cgq rduhdh 
esa mPp dksfV dh gksrh gSA ¼t- fQt- dsfe- 8, 2011, n`f"Vdks.k ls izkIr laiw.kZ ifj.kkeksa }kjk vk;fud nzo 
115, 13847½fofHkUu lkanzrkvkas esa BSA rFkk IL ds e/; vU;ksU; 

fØ;k dh fØ;kfof/k flð iwoZd izLrkfor dh xbZ gSA mi;ZqDr ds lkFk] izfrfuf/kRo AAILS ds vuqiz;ksxksa 
(t- fQt- dse- B, 2012, DOI: 10.1021/ jp303609h) dh rjQ % (1) gkfudkjd 'kSoky Cywe dk mUewyu 

rFkk (2) rduhdh; egRoiw.kZ uSuks lajpukokys nzO;ksa 3. vehuks vEy ij vk/kkfjr vk;fud nzo lrgh 
tSls fd CeO  ds fu;af=r la'ys"k.k ij vk/kkfjr 2lfØ;d dks la'ysf"kr fd;k x;k gSA lkekU; 
'kks/kdk;Z çdkf'kr fd;k x;kA ¼dselldse 2011, ifjorZu ds izHkkoksa ds ladsru ;k v/;;u gsrq L – 
4,604) bl dk;Z dh >yd dk mYys[k uspj bafM;k esa Xykbyhu, L- ,ykuhu, L – osyhu, L – XywVkfed vEy 
Hkh fn[kkArFkk L – izksyhu dk p;u fd;k x;k gSA xyukad esa 

vdkcZfud inkFkZ ,oe~ mRçsj.k 

fuEuLrjh; dPN ckWDlkbV ls ft;ksykbV&A ç{kkyu ltZd dk fodkl  

dPN] xqtjkr ds fofHkUu [kfutksa esa fLFkr fuEu Lrjh; ikVhZ dks fn;k x;kA 10,000 rFkk 50,000 Vhih, Lrjh; 
ckWDlkbV ¼yEil½ jSfedks feujy fjlksZfllZ] vgenkckn lksfM;e flfydsV ds vkarfjd mRiknu {kerk ij] 
us çnku fd;k FkkA vf/kdre ,Y;wfeuk dks fudkyus ds fyxukbV bZa/ku ds rkSj ij ç;ksx djds bl ifj;kstuk dk 
fy, pw.kZ ckWDlkbV }kjk] n'kkvksa dks mPp fd;k x;kA  vkfFkZd fo'ysÔ.k fd;k x;kA esllZ ØhMks feujy 
bl çdkj çkIr lksfM;e ,Y;wfeusV foy;u ls] bUMLVªht fyfeVsM] vgenkckn dks fØ;kfof/k dh 
ft+;ksykbV&A ç{kkyu ltZd] 30 fd-xzk- çfr cSp] cuk;k tkudkjh nh xbZ vkSj th,eMhlh ds lkFk m|e dh 
x;kA bl mRikn ds xq.k/keZ] oSf'od mRikn ds rqY; ik;s çkS|ksfxdh ds O;kolk;hdj.k ds fy, ikVhZ çfo"V gqbZA 
x;sA yxHkx 15 fdxzk ft;ksykbV&A] ç;ksx djusokyh 

fuEu Lrj pwuk iRFkj vkSj tys pwus ls vo{ksfir dSyf'k;e dkcksZusV (PCC) vkSj lfØ; dSyf'k;e
dkcksZusV (ACC) cukuk

fuEu Lrj pwuk iRFkj vkSj tyk pwuk Øe'k% esllZ Jh vkSj v?kqyu'khy vEy vf/kd gSA dSyf'k;e vkWDlkbM ds 
d`"uk baMLVªht] eqacbZ vkSj esllZ vk'khokZn ehujYl] vf/kdre ifjorZu ds fy, larkiu rki dks mPpre fd;k 
yksdkiqj ¼dukZVd½ ls] PCC vkSj ACC ds cukus ds x;kA yxHkx ikap fdyks PCC vkSj ACC cuk;k x;k vkSj 
laHkkO;rk v/;;u ds fy,] fy;s x;sA bu pwuksa ds ikVhZ dks fujh{k.k ds fy, fn;k x;kA bu uewuksa ds HkkSfrd 
jklk;fud la;kstu dk fo'ysÔ.k fd;k x;k vkSj ik;k jklk;fud xq.k bl fof'k"Vrkvksa ds rqY; ik;s x;sA 
x;k fd buesa ijaijkxr pwus dh rqyuk esa miyC/k pwuk de 

uSuks lajpukRed inkFkksZ dh eki] vkdkj rFkk fn'kk laxr rjhds dk fodkl <wa<uk t#jh gS] ftlesa foÔSys 
vk/kkfjr çdk'kh;] fo|qr] pqEcdh;] mRçsj.k o ;kaf=d jlk;u vkSj foyk;d dk ç;ksx u gksA blds fy, Å"ek 
xq.k vPNh rjg ls ekywe gSaA eki vkSj vkdkj ds fu;a=.k tyh; n'kkvksa esa] tyh; /kkrq veksfu;e dkcksZusV ladqy 
ds fy, buds cukus dh u;h fof/k;ksa dh 'kks/k ,d foy;u iwoZxkeh ds #i esa rkt+k cuk;k x;k vkSj ikuh dks 
egRoiw.kZ foÔ; gSA oSls rks bl dk;Z ds fy, dbZ vknzZd foy;u ds #i esa ç;qDr fd;k x;kA  blds fy, uoy o 
lgk;d rjhds fjiksVZ fd;s x;s gSa ysfdu eki vkSj vkdkj lk/kkj.k rjhds dk fodkl uSuks lajpuk ds fu;r ekiu o 
ds fu;r fu;a=.k çkIr djus ds fy, vknzZd lgk;d bu vkdkj ds fofHkUu /kkrq vkDlkbM dks cukus esa fd;k x;kA 
vtyh; rjhdksa esa] foÔSys vkSj eagxs /kkrq dkcZfud ;kSfxd ty Å"eh; mipkj le;] rki vkSj iwoZxkeh dh lkanzrk 
;k /kkrq vknzZd ladqy iwoZxkeh ds #i esa] vkSj mPp rki dks cnyus ls eki vkSj vkdkj ij fu;a=.k ik;k x;kA ¼U;w 
ç;qDr fd;k tkrk gSA blds dkj.k bldk vkS|ksfxd tS- dSe 2011, 35, 1460-1465½
mi;ksx ck/kd gks tkrk gSA blfy, ,d ,sls i;kZoj.k 

yxHkx ,dy folkfjr /kkrq vkDlkbM uSuks d.kksa dk ty esa la'ysÔ.k

irZ okys VkbVsusV] vius lajpukRed rFkk HkkSfrd jlk;u ds fy, ,d uoy d{k rki fof/k fodflr dh xbZ gS ftlesa 
2vn~Hkqr xq.k/keksZ ds dkj.k] vk;u fofue;] vf/k'kksÔ.k] [H Ti O H O] 96 eh @xzk fof'k"V lrg {ks= ds lkFk 2 2 5 2

çdk'k bysDVªksfud vkSj mRçsj.k ds fy, egRoiw.kZ xq.k cuk;k x;kA bl fof/k esa dkcZfud v.kqvksa dk ç;ksx ugha 
fn[kkrs gSaA budks Li-cSVjh] mRçsj.k] laosnd] cSDVhfj;k fd;k x;k vkSj mldh txg ,d vnHkqr ty&?kqyu'khy 
fojks/kh ysiu vkSj vkbfud vf/k'kksÔdksa ds fy, ij vkDlksVkbVsusV ladqy dks ,d iwoZorhZ ds #i esa ç;qDr 
vk'kktud inkFkZ ekuk tkrk gSA ijEijkxr #i ls] fd;k x;kA la'ysÔ.k dh laHkkfor fØ;kfof/k dk Hkh irk 

2+{kkjh; /kkrq irZ VkbVsusV dks ty Å"eh; n'kkvksa esa fd;k x;kA bl çdkj la'ysfÔr VkbVsusV ls Pb  vkSj 
VkbVsfu;e iwoZorhZ VkbVsfu;e dks lkanz NaOH esa ysdj feFkhfyu Cyw dks fudkyus dh mRd`"V {kerk ik;h x;hA 
vFkok mPp rki ij VkbVsfu;e iwoZorhZ vkSj Na CO  ds ¼dSe dkWe] 2011, 47, 7731-7733½2 3

feJ.k dks larkfir djds cuk;k tkrk gSA blds la'ysÔ.k 

ij&vkDlks VkbVsfu;e dkcksZusV ladqy foy;u }kjk d{k rki ij] çksVksusVsM irZokys VkbVsusV pn~njksa dk
la'ysÔ.k 

lhaxkdkj dkcZu uSuks uyh cukus ds fy, Dyksfju jfgr iFk vkSj blds CO , CH , CO vkSj N  ds fy, 2 4 2

vf/k'kksÔ.k xq.k/keZ 

VSVªk Dyksjks bfFkyhu dkcZu lzksr ds #i esa] /kkfRod dkWij dkcZu uSuks ufy;ksa ls irk pyk fd ;s uSuksa ufy;ksa N  dh 2

vipk;d ds #i esa ç;qDr djds Dyksfju jfgr fof/k }kjk vis{kk CO  vkSj CO ds fy, mPp xzg.k {kerk rFkk lkE; 2

lhaxkdkj dkcZu uSuks ufy;k¡] lkSE; n'kkvksa esa p;urk j[krh gSaA bUgsa foy;u rFkk xSlksa dh iqu% çkfIr ds 
lQyrkiwoZd cuk;h x;haA mRikn çkfIr rFkk vkdkfjdh fy, u;s vf/k'kksÔd inkFkZ ds #i esa ç;ksx fd;k tk 
ij fofHkUu vfHkfØ;k ifjpkfydksa ds çHkko ds v/;;u ldrk gSA ¼tujy vkWQ gStkjMl eSVhfj;yl 2012, 

}kjk vfHkfØ;k dh n'kk;sa b"Vre dh x;hA bu lhaxkdkj 227-228, 317-326½

inkFkZ
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uSuks fØLVy ds xq.k] muds eki] vkdkj rFkk laxBu ls LVSfcykbftax lnL; ds #i esa ç;ksx djds] geus buds 
dkQh çHkkfor gksrs gSaA /kkrq uSuks lajpuk dk la'ysÔ.k vanj dkWij ds uSuks fØLVyksa ds fodkl ij v/;;u fd;k 
vf/kdrj dkSyk;My iFk ij vk/kkfjr gksrk gS vkSj eki gSA ,slh fQYesa mRçsj.k] laosnd rFkk uSuks dSiSflVj esa 
rFkk vkdkj dk fu;a=.k cgq/kk dSfiax lnL; ds pquko ij ç;ksx djus ds fy, midj.k cukus esa mi;ksxh gks 
fuHkZj gksrk gSA ,fulksVªksfid okrkoj.k] tSls fd iryh ldrh gSA 
Bksl iksyhej fQYe [kqn iksyhej ds vipk;d rFkk 

iksyhej eSfVªDl esa ;FkkLFkkus uSuks lajpukokys dkWij dk la'ysÔ.k

la;kstd iksyhejksa ds fM+tkbu] la'ysÔ.k vkSj pfj=ksa dk {[Cu(L-,likjVsV)(1,4-Bix) ].3H O} (tgk¡ 1,4-Bix 0.5 2 n  

egRo c<+rk tk jgk gS D;ksafd bldk ç;ksx xSl vkSj vU; = 1,4-bis (behMst+ksy -1-yl ehFkkby cSathu) 

v.kqvksa ds HkaMkjksa ds fy, pqLr /kkrqvksa ds #i esa l{ke gSA dks ç;qDr fd;k 
bl {ks= esa dk;Z dj jgk gS vkSj ,sls x;kA fØLVy vkadMks ds fo'ysÔ.k ls bu la;kstu 

/kkrqvksa dks fodflr djus ds lrr ç;kl  iksyhejksa dh 1-D, 2-D rFkk 3-D dqaMfyr lajpuk dk irk 
vusd /kkrq Cu(II) ds /kkrq dkcZfud <kaps cuk;s x;s vkSj pykA bu ladqyksa ds dk;jy ço`fr dks Bksl voLFkk lh Mh 
mudh lajpuk dk pfj=.k fd;k x;kA blesa vehuks LiSDVªk rFkk rki fuHkZj pqacdh; xq.k/keksZ }kjk fu/kkZfjr 
,flM dks fyxSaM ds #i esa rFkk 4, 4'-ckbZ fifjMhu dh lsrq fd;k x;kA  ¼fØLV- xzksFk- fMt+-] 11(2011), 1631½
bdkb;ksa] {[Cu-(L- fllfV;sV)(1,4-Bix)(H O)] H O} , 2 2 n

rFkk 
{[Cu(L-,likjVsV)(4,4'-Bpy) ].H O}0.5 2 n  

laLFkku dqN le; ls 
Hkkx Lo#i 

/kkrq dkcZfud <kapk 

MCM-41 leku ÔVdks.kh; csyukdkj ~2-3 uSuksehVj j[kdj cuk;k tkrk gSA bl inkFkZ dh lcls cM+h deh] 
O;kl ds fNnzksa ls cus gq, lqO;ofLFkr ehlkslja?kzh inkFkZ gSa bldh {kh.k Å"eh; rFkk ty Å"eh; fLFkjrk gSA blds 

2vkSj budk lrgh {ks= 700 ls 1000 eh  @ xzk dh lhek esa fy, rhu fdxzk cSp Lrj ij] MCM-41 ds çdkj ds 
gksrk gSA ;g inkFkZ] /kukRed vknzZd CTAB dh lajpuk ehlks&laj?kzh flfydk dks Å"eh; vkSj ty Å"eh; 
funs'kd lnL; ds #i esa ç;ksx djds] ~ 100 ls rkieku fLFkjrk dh o`f) ds lkFk] cukus dh fof/k fodflr dh 
ij ty Å"eh; n'kkvksa esa dkQh le; ¼fnuks esa½ rd x;hA 

Å"eh; rFkk ty Å"eh; fLFkjrk o`f) ds lkFk cM+s iSekus ij MCM-41 dk la'ysÔ.k 

f}irhZ gkbMªkDlkbM (LDH) mRçsjd] iryh fQYe] uSuks mipkj dh uoy fof/k ls mi fØLVfyr Al Qst dks vyx 
la?kVd] vk;u fofue; rFkk vkSÔf/k laokgu ds fy, fd;k x;kA çkIr Co O  dh lajpuk vuks[kh ijrokyh Fkh 3 4

loZfofnr inkFkZ gSaA ,d vlk/kkj.k dksckYV dkcksZusV] ftls vkxs ekbØks ?ku ds vkdkj esa fd;k x;kA bl 
CoAl-LDH ds ,dy iwoZorhZ dks ysdj ty Å"eh; fof/k dkcksZusV ds larkiu ls Likbuy Co O cuk ftlesa 3 4 

}kjk cuk;k x;kA CoAl-LDH,  eSVy ukbVªsVl ds ;wfj;k vlk/kkj.k mPp fo|qr pkydrk çkIr gqbZA ¼Hkstk x;kA½   
ds ty fo?kVu ls çkIr fd;k x;kA fu;af=r vEy&{kkj 

CoAl-LDH ds dksey jklk;f.kd fo?kVu ls Co O  lw{e ?ku 3 4

ZnS ds QksVks rFkk bySDVªks ped xq.kksa ds dkj.k O;kid foy;u dks ysdj ,d ljy ty Å"eh; fof/k }kjk 
v/;;u gq, vkSj bls fofHkUu çdk'k bySDVªksfud la'ysÔ.k fd;k x;kA W-ZnS ds xksy d.kksa ls rkj cuk;s 
midj.kksa esa ç;ksx fd;k x;k gSA ijk&ladqfpr ZnS x;s ftudh dk;Zfof/k esa tqM+koksa dk vuwdwyu FkkA ;s rkj 
DokUVe rkj ~1.5 uSuks ehVj pkSM+kbZ vkSj oqVZtkbV Lo;a ,df=r gksdj >qdko ds lkFk I;kt+ ds Lykbl ds 
lajpuk ds lkFk cukus dh ,d uoy fof/k fodflr dh vkdkj esa cusA la'ysÔ.k dh laHkkfor fØ;kfof/k dk Hkh 
x;hA tyh; ftad veksfu;e dkcksZusV ladqy foy;u] irk fd;k x;kA ¼dSe dkWe] 2012, 48, 850-852½
tyh; iksVsf'k;e bFkhy tSuFksV (XA) vkSj Msdkuksbd 

gSa 

ZnS DokaVe rkjksa dk I;kt+ Lykbl vkdkj esa cuuk 

buMkseSFkklhu] fLVjkW;My jfgr] tyu fojks/kh vkSÔf/k] ij 10 ?kaVs esa 26% buMkseSFkklhu eksfpr gqbZ tcfd vka= 
dk MCM-41 rFkk vehuksdkjh MCM-41 ls fu;af=r pH ij 48% ekspu gqvkA vehuksdkjh MCM-41 ls vka= 
ekspu dk v/;;u fd;k x;kA MCM-41 ls xSfLVªd pH pH ij 10 ?kaVs esa 12% ekspu gqvkA 

fu;af=r vkSÔf/k ekspu

MCM-41 vkSj vehuksdkjh MCM-41 ls buMkseSFkklhu dk ekspu

vk;u fofue; }kjk cuk;s x;s Js.khc) ekaV ekspu ugha ns[kk x;k tcfd vka= pH ij ekspu fn[kk vkSj 
ekaVeksjhyksukbV varZHkfjr fpVkslu uSuks la?kVdksa ij ;g Hkh ik;k x;k fd fpVkslu varZHkkfjr e`nk esa ekspu 
esysfj;k fojks/kh vkSÔ/k] Dohuhu] yknh x;hA bUgsa 'kq) e`nk dh rqyuk esa rst FkkA bl fof/k esa nks fofHkUu 
ftysfVu dSIlwy esa Hkjk x;k vkSj mlds ckn ;qMjkfxV® ekspu fof/k;ka lfØ; gSa & igyh ;qMjkfxV® L100 ds 
L100 dk ysi fd;k x;kA bl çdkj çkIr dSIlwyksa dk bu ysiu dh otg ls rFkk nwljh e`nk ds dkj.k lsA ¼t- iksyh- 
foVªks vkSÔf?k ekspu dk;Zlaiknu dk ijh{k.k cQj lka- ikVZ A iksyh dse- 50 : 423-130, 2012½ 
okrkoj.k esa 37±5° ls ij fd;k x;kA xSfLVªd nzo ij dksbZ 

fpVkslu ekaVeksjhyksukbV tSo uSuks la?kVd ls fu;af=r Dohfuu ekspu

tSo iksyhej fpVkslu (CS) dh lgk;rk ls] 5-Fu dSalj fgiSVªks&foÔkDr ekjdj ¼tSls SGPT rFkk SGOT½ vkSj 
+fojks/kh vkSÔ/k ds Na  e`nk ¼eks MMT½ dh varlrgh xSyjh yhoj VSLVhD;wyj fgLVksykuh pwgksa ds lkFk tks ik;h x;h 

esa varHkZj.k ds fy;s v/;;u fd;k x;k bu&foVªks vkSÔf/k mlesa IykTek@Ård vkSÔ/k Lrj ewy vkSÔ/k ds eqdkcys] 
ekspu us fu;af=r iSVªu fn[kk;kA vkSÔf/k ds thuksfoÔSysiu FkhjkI;wfVd foaMks ds varxZr gh jgkA ;g dk;Z ohj ueZn 
ds çHkko dk bu&foVªks ewY;kadu] ekuo fyEQkslkbV lkmFk xqtjkr ;wfuoflZVh ds lg;ksx esa fd;k x;kA 
dksf'kdk ds dkseV ,sls dYpj fof/k] ls fd;k x;k ftlls ¼; wj k s fi;u t- vk WQ QkjekL; w fVDl vk Sj 
irk pyk fd e`nk varHkZfjr vkSÔf/k ls DNA dh {kfr ck;ksQkjekL;wfVDl 81 (2012) 91-101½
dkQh de jghA bu&foVªks vkSÔf/k xfr] tSo forj.k] 

Z

lrgh vdkcZfud uSuks la?kVd % 5&¶yksjks;wjksfly (5-Fu) ds fy, gksugkj okgd

+Na -MMT ¼eksUVeksjhyksukbV]Tmx–MMT½ ds vkSÔ/k xfr us ;g fn[kk;k fd IykT+ek Tmx dk Lrj 
varlrgh xSyjh esa VSeksfDlQhu dks varHkfjr djds cgq çhLVkbu Tmx ds eqdkcys] fpfdRldh; foaMks ds vanj 
¼ε&dSijksySDVksu½ (PCL) (Tmx–MMT/PCL,MPs) ds jgkA ;g v/;;u ohj&ueZn lkmFk xqtjkr ;wfuoflZVh ds 
lkFk la;kstu djds bldk v/;;u Lru dSalj ds ekSfyd lg;ksxu esa gqvkA ¼;wjksfi;u t- vkWQ QkjekL;wfVDl 
dheksFksjih ds fy, fd;k x;kA bu&foVªks vkSÔ/k ekspu ls lkabl 47 (2012) 265-272½
fu;af=r ekspu iSVªu fn[kkA cus Tmx ds pwgksa esa bu&foVªks 

Z Z

dSalj fojks/kh vkSÔf/k rFkk fu;af=r ekspu xq.k ds fy, eksUVeksjhyksukbV@cgq ¼ε&dSijksySDVksu½ la?kVd 

vk.kfod lSaljksa dk fodkl] ,d fojks/k /kkrq vk;u ds ds bl {ks= esa lfØ; #i ls 'kkfey gS vkSj fiNys dqN oÔksZ 
dq'ky irk yxkus ds fy,] jlk;u 'kkL= esa ,d mHkjrk ds nkSjku dkQh ;ksxnku fn;k gSA leh{kk/khu vof/k ds 
{ks= gS D;ksafd ,slh fof'k"Vrk fofHkUu jklk;fud] tSfod nkSjku fd;s x;s dk;ksZ dh eq[; fo'ksÔrk,a la{ksi esa uhps 
vkSj i;kZoj.kh; çfØ;kvksa esa egRoiw.kZ gSA laLFkku fjlpZ of.kZr gSa % 

tSfod vkSj vkS|ksfxd #i ls egRoiw.kZ vk;uksa vkSj v.kqvksa ds fy, vk.kfod lSalj 

;g crk;k x;k gS fd vklkuh ls la'ysfÔr Zn(II) }kjk O;ogk;Z vfHkjatudrkZ ds #i esa ç;ksx fd;k tk 
vfHkdeZd] çksdsfj;ksfVd vkSj ;wdsfj;ksfVd dksf'kdkvksa ldrk gSA ;g ewyd foÔkDr ugha gSa ftlls bldk 
ds fy,] ATP tks dksf'kdk ds fodkl dh çfØ;k ds nkSjku v/;;u 'kq) tyh; ;k tyh; HEPES cQj  (pH = 7.2) 

in situ ¼Lo&LFkkus½ mRikfnr gksrk gS] ls çfrorhZ ca/ku ds ek/;e esa fd;k tk ldkA ¼dSe- dke- 46 (2010) 9134½ 

,Vhih ds fy, lSalj 

28 29

2



B
ie

n
n
ia

l 
R

ep
or

t 
2
0
1
0
-2

0
1
2

f}
ok

f"k
Zd
 i

zfr
osn

u
  2

0
1

0
-2

0
1

2

uSuks fØLVy ds xq.k] muds eki] vkdkj rFkk laxBu ls LVSfcykbftax lnL; ds #i esa ç;ksx djds] geus buds 
dkQh çHkkfor gksrs gSaA /kkrq uSuks lajpuk dk la'ysÔ.k vanj dkWij ds uSuks fØLVyksa ds fodkl ij v/;;u fd;k 
vf/kdrj dkSyk;My iFk ij vk/kkfjr gksrk gS vkSj eki gSA ,slh fQYesa mRçsj.k] laosnd rFkk uSuks dSiSflVj esa 
rFkk vkdkj dk fu;a=.k cgq/kk dSfiax lnL; ds pquko ij ç;ksx djus ds fy, midj.k cukus esa mi;ksxh gks 
fuHkZj gksrk gSA ,fulksVªksfid okrkoj.k] tSls fd iryh ldrh gSA 
Bksl iksyhej fQYe [kqn iksyhej ds vipk;d rFkk 

iksyhej eSfVªDl esa ;FkkLFkkus uSuks lajpukokys dkWij dk la'ysÔ.k

la;kstd iksyhejksa ds fM+tkbu] la'ysÔ.k vkSj pfj=ksa dk {[Cu(L-,likjVsV)(1,4-Bix) ].3H O} (tgk¡ 1,4-Bix 0.5 2 n  

egRo c<+rk tk jgk gS D;ksafd bldk ç;ksx xSl vkSj vU; = 1,4-bis (behMst+ksy -1-yl ehFkkby cSathu) 

v.kqvksa ds HkaMkjksa ds fy, pqLr /kkrqvksa ds #i esa l{ke gSA dks ç;qDr fd;k 
bl {ks= esa dk;Z dj jgk gS vkSj ,sls x;kA fØLVy vkadMks ds fo'ysÔ.k ls bu la;kstu 

/kkrqvksa dks fodflr djus ds lrr ç;kl  iksyhejksa dh 1-D, 2-D rFkk 3-D dqaMfyr lajpuk dk irk 
vusd /kkrq Cu(II) ds /kkrq dkcZfud <kaps cuk;s x;s vkSj pykA bu ladqyksa ds dk;jy ço`fr dks Bksl voLFkk lh Mh 
mudh lajpuk dk pfj=.k fd;k x;kA blesa vehuks LiSDVªk rFkk rki fuHkZj pqacdh; xq.k/keksZ }kjk fu/kkZfjr 
,flM dks fyxSaM ds #i esa rFkk 4, 4'-ckbZ fifjMhu dh lsrq fd;k x;kA  ¼fØLV- xzksFk- fMt+-] 11(2011), 1631½
bdkb;ksa] {[Cu-(L- fllfV;sV)(1,4-Bix)(H O)] H O} , 2 2 n

rFkk 
{[Cu(L-,likjVsV)(4,4'-Bpy) ].H O}0.5 2 n  

laLFkku dqN le; ls 
Hkkx Lo#i 

/kkrq dkcZfud <kapk 

MCM-41 leku ÔVdks.kh; csyukdkj ~2-3 uSuksehVj j[kdj cuk;k tkrk gSA bl inkFkZ dh lcls cM+h deh] 
O;kl ds fNnzksa ls cus gq, lqO;ofLFkr ehlkslja?kzh inkFkZ gSa bldh {kh.k Å"eh; rFkk ty Å"eh; fLFkjrk gSA blds 

2vkSj budk lrgh {ks= 700 ls 1000 eh  @ xzk dh lhek esa fy, rhu fdxzk cSp Lrj ij] MCM-41 ds çdkj ds 
gksrk gSA ;g inkFkZ] /kukRed vknzZd CTAB dh lajpuk ehlks&laj?kzh flfydk dks Å"eh; vkSj ty Å"eh; 
funs'kd lnL; ds #i esa ç;ksx djds] ~ 100 ls rkieku fLFkjrk dh o`f) ds lkFk] cukus dh fof/k fodflr dh 
ij ty Å"eh; n'kkvksa esa dkQh le; ¼fnuks esa½ rd x;hA 

Å"eh; rFkk ty Å"eh; fLFkjrk o`f) ds lkFk cM+s iSekus ij MCM-41 dk la'ysÔ.k 

f}irhZ gkbMªkDlkbM (LDH) mRçsjd] iryh fQYe] uSuks mipkj dh uoy fof/k ls mi fØLVfyr Al Qst dks vyx 
la?kVd] vk;u fofue; rFkk vkSÔf/k laokgu ds fy, fd;k x;kA çkIr Co O  dh lajpuk vuks[kh ijrokyh Fkh 3 4

loZfofnr inkFkZ gSaA ,d vlk/kkj.k dksckYV dkcksZusV] ftls vkxs ekbØks ?ku ds vkdkj esa fd;k x;kA bl 
CoAl-LDH ds ,dy iwoZorhZ dks ysdj ty Å"eh; fof/k dkcksZusV ds larkiu ls Likbuy Co O cuk ftlesa 3 4 

}kjk cuk;k x;kA CoAl-LDH,  eSVy ukbVªsVl ds ;wfj;k vlk/kkj.k mPp fo|qr pkydrk çkIr gqbZA ¼Hkstk x;kA½   
ds ty fo?kVu ls çkIr fd;k x;kA fu;af=r vEy&{kkj 

CoAl-LDH ds dksey jklk;f.kd fo?kVu ls Co O  lw{e ?ku 3 4

ZnS ds QksVks rFkk bySDVªks ped xq.kksa ds dkj.k O;kid foy;u dks ysdj ,d ljy ty Å"eh; fof/k }kjk 
v/;;u gq, vkSj bls fofHkUu çdk'k bySDVªksfud la'ysÔ.k fd;k x;kA W-ZnS ds xksy d.kksa ls rkj cuk;s 
midj.kksa esa ç;ksx fd;k x;k gSA ijk&ladqfpr ZnS x;s ftudh dk;Zfof/k esa tqM+koksa dk vuwdwyu FkkA ;s rkj 
DokUVe rkj ~1.5 uSuks ehVj pkSM+kbZ vkSj oqVZtkbV Lo;a ,df=r gksdj >qdko ds lkFk I;kt+ ds Lykbl ds 
lajpuk ds lkFk cukus dh ,d uoy fof/k fodflr dh vkdkj esa cusA la'ysÔ.k dh laHkkfor fØ;kfof/k dk Hkh 
x;hA tyh; ftad veksfu;e dkcksZusV ladqy foy;u] irk fd;k x;kA ¼dSe dkWe] 2012, 48, 850-852½
tyh; iksVsf'k;e bFkhy tSuFksV (XA) vkSj Msdkuksbd 

gSa 

ZnS DokaVe rkjksa dk I;kt+ Lykbl vkdkj esa cuuk 

buMkseSFkklhu] fLVjkW;My jfgr] tyu fojks/kh vkSÔf/k] ij 10 ?kaVs esa 26% buMkseSFkklhu eksfpr gqbZ tcfd vka= 
dk MCM-41 rFkk vehuksdkjh MCM-41 ls fu;af=r pH ij 48% ekspu gqvkA vehuksdkjh MCM-41 ls vka= 
ekspu dk v/;;u fd;k x;kA MCM-41 ls xSfLVªd pH pH ij 10 ?kaVs esa 12% ekspu gqvkA 

fu;af=r vkSÔf/k ekspu

MCM-41 vkSj vehuksdkjh MCM-41 ls buMkseSFkklhu dk ekspu

vk;u fofue; }kjk cuk;s x;s Js.khc) ekaV ekspu ugha ns[kk x;k tcfd vka= pH ij ekspu fn[kk vkSj 
ekaVeksjhyksukbV varZHkfjr fpVkslu uSuks la?kVdksa ij ;g Hkh ik;k x;k fd fpVkslu varZHkkfjr e`nk esa ekspu 
esysfj;k fojks/kh vkSÔ/k] Dohuhu] yknh x;hA bUgsa 'kq) e`nk dh rqyuk esa rst FkkA bl fof/k esa nks fofHkUu 
ftysfVu dSIlwy esa Hkjk x;k vkSj mlds ckn ;qMjkfxV® ekspu fof/k;ka lfØ; gSa & igyh ;qMjkfxV® L100 ds 
L100 dk ysi fd;k x;kA bl çdkj çkIr dSIlwyksa dk bu ysiu dh otg ls rFkk nwljh e`nk ds dkj.k lsA ¼t- iksyh- 
foVªks vkSÔf?k ekspu dk;Zlaiknu dk ijh{k.k cQj lka- ikVZ A iksyh dse- 50 : 423-130, 2012½ 
okrkoj.k esa 37±5° ls ij fd;k x;kA xSfLVªd nzo ij dksbZ 

fpVkslu ekaVeksjhyksukbV tSo uSuks la?kVd ls fu;af=r Dohfuu ekspu

tSo iksyhej fpVkslu (CS) dh lgk;rk ls] 5-Fu dSalj fgiSVªks&foÔkDr ekjdj ¼tSls SGPT rFkk SGOT½ vkSj 
+fojks/kh vkSÔ/k ds Na  e`nk ¼eks MMT½ dh varlrgh xSyjh yhoj VSLVhD;wyj fgLVksykuh pwgksa ds lkFk tks ik;h x;h 

esa varHkZj.k ds fy;s v/;;u fd;k x;k bu&foVªks vkSÔf/k mlesa IykTek@Ård vkSÔ/k Lrj ewy vkSÔ/k ds eqdkcys] 
ekspu us fu;af=r iSVªu fn[kk;kA vkSÔf/k ds thuksfoÔSysiu FkhjkI;wfVd foaMks ds varxZr gh jgkA ;g dk;Z ohj ueZn 
ds çHkko dk bu&foVªks ewY;kadu] ekuo fyEQkslkbV lkmFk xqtjkr ;wfuoflZVh ds lg;ksx esa fd;k x;kA 
dksf'kdk ds dkseV ,sls dYpj fof/k] ls fd;k x;k ftlls ¼; wj k s fi;u t- vk WQ QkjekL; w fVDl vk Sj 
irk pyk fd e`nk varHkZfjr vkSÔf/k ls DNA dh {kfr ck;ksQkjekL;wfVDl 81 (2012) 91-101½
dkQh de jghA bu&foVªks vkSÔf/k xfr] tSo forj.k] 

Z

lrgh vdkcZfud uSuks la?kVd % 5&¶yksjks;wjksfly (5-Fu) ds fy, gksugkj okgd

+Na -MMT ¼eksUVeksjhyksukbV]Tmx–MMT½ ds vkSÔ/k xfr us ;g fn[kk;k fd IykT+ek Tmx dk Lrj 
varlrgh xSyjh esa VSeksfDlQhu dks varHkfjr djds cgq çhLVkbu Tmx ds eqdkcys] fpfdRldh; foaMks ds vanj 
¼ε&dSijksySDVksu½ (PCL) (Tmx–MMT/PCL,MPs) ds jgkA ;g v/;;u ohj&ueZn lkmFk xqtjkr ;wfuoflZVh ds 
lkFk la;kstu djds bldk v/;;u Lru dSalj ds ekSfyd lg;ksxu esa gqvkA ¼;wjksfi;u t- vkWQ QkjekL;wfVDl 
dheksFksjih ds fy, fd;k x;kA bu&foVªks vkSÔ/k ekspu ls lkabl 47 (2012) 265-272½
fu;af=r ekspu iSVªu fn[kkA cus Tmx ds pwgksa esa bu&foVªks 

Z Z

dSalj fojks/kh vkSÔf/k rFkk fu;af=r ekspu xq.k ds fy, eksUVeksjhyksukbV@cgq ¼ε&dSijksySDVksu½ la?kVd 

vk.kfod lSaljksa dk fodkl] ,d fojks/k /kkrq vk;u ds ds bl {ks= esa lfØ; #i ls 'kkfey gS vkSj fiNys dqN oÔksZ 
dq'ky irk yxkus ds fy,] jlk;u 'kkL= esa ,d mHkjrk ds nkSjku dkQh ;ksxnku fn;k gSA leh{kk/khu vof/k ds 
{ks= gS D;ksafd ,slh fof'k"Vrk fofHkUu jklk;fud] tSfod nkSjku fd;s x;s dk;ksZ dh eq[; fo'ksÔrk,a la{ksi esa uhps 
vkSj i;kZoj.kh; çfØ;kvksa esa egRoiw.kZ gSA laLFkku fjlpZ of.kZr gSa % 

tSfod vkSj vkS|ksfxd #i ls egRoiw.kZ vk;uksa vkSj v.kqvksa ds fy, vk.kfod lSalj 

;g crk;k x;k gS fd vklkuh ls la'ysfÔr Zn(II) }kjk O;ogk;Z vfHkjatudrkZ ds #i esa ç;ksx fd;k tk 
vfHkdeZd] çksdsfj;ksfVd vkSj ;wdsfj;ksfVd dksf'kdkvksa ldrk gSA ;g ewyd foÔkDr ugha gSa ftlls bldk 
ds fy,] ATP tks dksf'kdk ds fodkl dh çfØ;k ds nkSjku v/;;u 'kq) tyh; ;k tyh; HEPES cQj  (pH = 7.2) 

in situ ¼Lo&LFkkus½ mRikfnr gksrk gS] ls çfrorhZ ca/ku ds ek/;e esa fd;k tk ldkA ¼dSe- dke- 46 (2010) 9134½ 

,Vhih ds fy, lSalj 
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fQuSuFkzksfyu vk/kkfjr ÔVnarh; fyxSaM vkSj muds ATP _.kk;uksa vkSj QkLQsV ds p;fur ca/ku ds fy, 
dk;jyVh fufgr ySUFkksukbV ladqy cuk;s x;sA bu ç;qDr fd;k x;kA ¼dSe- ,- ;wjks- t- çsl esa½
ladqyksa us d{k rki ij yky mRltZu fn[kk;k vkSj budks 

ySUFksukbM çfrnhIr lSalj

Mk;t+ks lewg fjiksZVjdk;hZ okys cuk;s x;s u;s vk.kfod ek/;fed ladqy curk gSA lHkh vU; ySUFksukbM vk;uksa 
3+ 3+xzkgh (L ) }kjk] Nd dh çfrorhZ igpku ,d nq"çk; dh çpqjrk esa p;fur [Nd ] L  cuuk] jax esa ifjorZu ikus 1 2 1

mnkgj.k tSlh ik;h x;hA v/;;u ls irk pyk fd ;g dk dkj.k gSA ¼buvksjx- dSe- 49 (2010) 6909½
3+ 3+xzkgh [Nd ] L , ladqy cukrk gS ftlesa igys [Nd ]L  2 1 1

3+
 Nd  ds fy, lSalj

Mk;t+ks eks;Vh dks fjiksZVj dkjh tSls ç;qDr djds ,d (2010) 11485½
2+u;k 1,4,8,11&VSVªk,tkslkbDyksVSVªkMhdsu (L) O;qRiUu ,thu vk/kkfjr xzkgh us Hg  vk;u ds fy, tyh; ek/;e 

2+cuk;k x;k ftlesa Hg  ds lkFk fo'ksÔ ca/ku jgk tks jax esa vU; /kkrq vk;uksa dh rqyuk esa egRoiw.kZ fo'ksÔrk 
2+ ifjorZu ls lac) jgk rFkk vka[kksa ls ns[kk tk ldkA fn[kk;hA ds Hg ds la;kstu us irk djus yk;d jax 

xzke&fuxsfVo cSDVhjh;e L;wVkseksul I;wfVMk ds thfor esa ifjorZu fn[kk;k vkSj mldk çfrnhIr çfrHkko fn[kkA 
dksf'kdkvksa }kjk L ds vfoÔkDr i)fr dk ijh{k.k fd;k bihfFkfy;y dksf'kdk ykbu KB 31 dksf'kdkvksa esa bl 

2+  x;kA iqu% ç;ksxksa us fn[kk;k fd ;s ewyd ekbØksvksxSZfuTe ewyd dk ç;ksx Hg vk;uksa ds bDV~Bs gksus ds çfrfcac ds 
2+esa fLFkr Hg  ds irk djus ds fy;s vfHkjatd lnL; ds fy, fd;k x;kA ¼vksjx- ySVj- 12 (2010) 5406½

#i esa ç;ksx fd;s tk ldrs gSaA  ¼buvksjx- dSfe- 49 

xzkgh 

2+
 Hg  ds fy, lSalj

nks behMstksy vk/kkfjr xzkgh ¼A rFkk B½ dks ç;ksx djds çfrHkko feyk vkSj ;g ewyd 1.42 μM CN¯ lk;ukbM 
-lksfM;e lk;ukbM foy;u esa CN  vk;u dh fof'k"V foy;u ds cSDVhfj;y dksf'kdkvksa dks iwoZ&çdk'kh 

igpku ik;h x;hA fn[ks tkus okys jax ifjorZu gkbMªkstu çfrfcacr djus esa ç;ksx fd;k x;kA ¼vksjx- ySVj- 12 

caf/kr ,MDV A·CN¯  rFkk B·CN¯ ds cuus ls lacaf/kr FksA (2010) 3406½
- xzkgh A dks CN ls caf/kr djus ij js';kseSfVªd çfrnhIr 

-
CN  ds fy, lSalj

-vdkcZfud F  dh ikuh esa vR;ar lw{e mifLFkfr dh ikuh] WHO }kjk Lohd`fr Lrj ls de ik;h x;hA ¼dse- 
igpku ds fy, ,d u;k ewyd cuk;k x;kA ¶yksjkbM dh dkse- 47 (2011) 11074½
bl ewyd ds lkFk igpku dh laosnu'khyrk] ihus ds 

-tyh; ek/;e esa F  ds fy, lSalj

dSfyDl[4] ,jhu O;qRiUuksa ds fofHkUu lajpukvksa dks ,DVk- 372 (2011) 126½
vk;uksQksj tSlk rFkk ikbjhu eks;Vh dks ¶yksjksyksj tSlk ,d vU; Js.kh dk dSfyDl[4] ,jhu vk/kkfjr çnhIr 
ç;qDr djds Js.khc) çnhIr vk.kfod lSalj cuk;s x;sA jklk;fud lSalj] ,ekbM ca/ku lkbV vkSj D;wuksyhu 
O;kid ijkl ds /kuvk;uksa vkSj _.kk;uksa ds vk;u ca/ku ¶yksjkstSfod çnhIr tud bdkbZ ds lkFk] cuk;k x;kA 

2+ 2+xq.kksa ij 'kks/k fd;k x;kA ,lhVksukbVªk;y DyksjksQkeZ esa buds vk;fud ca/ku ls irk pyk fd budk Hg , Pb , 
2+ 2+ 2+ 2+  -3+  2+ -buls Hg , Pb , Cu  vkSj Ni ls ladqy cus tcfd Fe , Cu  vkSj F  ds lkFk etcwr ladqyu jgkA /kkrq 

2+
THF-H O esa dsoy Cu  ls gh p;fur ladqyu gks ldkA 2 vk;u ds ladqyu us bDlhej ,eh'ku dks fodflr fd;k 

- _.kk;uksa esa dsoy F us gh varZfØ;u fn[kk;k ftlesa ftldk Js; /kkrq vk;uksa ds ladqyu ij vxz vk.kfod 
vklkuh ls jax ifjorZu ns[kk tk ldkA ¼buvkjx- dSe- vkjfcVy Åtkvksa ds ifjorZu dks fn;k x;kA ¼U;w- t- 

foÔkDr vkSj laØe.k /kkrq vk;uksa ds fy, lSalj 

2+ 2+dSe- 36 (2012) 988½ vk;uksa tSls fd Hg  rFkk Pb  ds lkFk etcwr ladqyu 
fn[kk;s rFkk dqN ekeyksa esa laØe.k /kkrqvksa tSls fd Ru(II)-ckbfijhMu eks;Vh dks çdk'ktud bdkbZ rFkk 

2+ 3+Cu rFkk Fe  ds lkFk Hkh ladqyu fn[kk;sA bl çdkj cus NS O  nsusokys ijek.kq okys N% lnL; eSØkspØh; eks;Vh 2 3

ladqyks ds ca/ku fLFkjkad (K ) vkSj la?kVu dk fu/kkZj.k dks vk;uksQksj ds #i esa ç;ksx djds Js.khc) u;s pedhys s

1beh'ku vkSj H NMR vk;ru ekih vkadMksa }kjk fd;k /kkrq xzkgh cuk;s x;sA bu Js.khc) xzkfg;ksa us Hkkjh /kkrq 
x;kA ¼iksyhgSMªu 43 (2012) 104½

+ + ØkmUl-4, ØkmUl-5 rFkk Økmu-6 eks;Vh okys dSfyDl buesa ls nks vk;uksQksjksa us Na  rFkk K ds fy, mPp 
czkmu ladj v.kqvksa ds ifjokj dks vk;uksQksj ds #i esa p;urk fn[kk;hA ifj.kkeh ladqyksa dh vk.kfod lajpuk 

+ + la'ysfÔr fd;k x;k rFkk fofHkUu ,ydyh vkSj ,ydyh rFkk muds ca/ku fLFkjkad (K ) dk fu/kkZj.k Na  vkSj K ds a

e`nk /kkrq vk;uksa ds tyh; ek/;e esa buds rqyukRed fy, fd;k x;kA ¼buvkjx- dSe- dkse- 22 (2012) 85½
ladqyu rFkk vyxu {kerk dk ewY;kadu fd;k x;kA 

,ydyh /kkrq vk;uksa ds fy, lSalj

_.kkRed fLVªfiax oksYVkfefr }kjk Pb (II) vk;u dh ij 5 feuV ds fy, -900 mV dk foHko yxk;k x;kA /kkjk 
fo|qr jklk;fud igpku dh x;hA Øfed ruq fof/k ls ds lkis{k lkanzrk dk va'kkdu oØ 180 lsdaM ij cuk;k 
ySM ds mM tyh; foy;u ls uewus rS;kj fd;s x;sA x;kA vip;u in nksgjkus rFkk iqumZRiknu ds ;ksX; jgk 
blds ckn 0.1mM ejdjh yo.k feyk;k x;kA foy;u vkSj Pb dh ewy lkanzrk ls vPNh rjg çk#i dk fodkl 
dk pH 4 j[kk x;kA ysM ds fo'ysÔ.k ds fy, çxfr esa gSA folj.k fu;af=r 

2+fof/k ls] laogu }kjk vip;u T;knk Pb  ds vip;u ls LoPN Lo.kZ bySDVªksM dks dk;hZ bysDVªksM] IySfVue dks 
fu;af=r jgk ftlls vkadMsa dh ifj'kq)rk T;knk gqbZ rFkk lkFk dk bysDVªksM vkSj Hg/Hg Cl dks lanHkZ bysDVªksM 2 2 

fo'ysÔ.k dh ek=k Hkh de jghA tSlk j[kdj] vip;u ds nkSjku bu rhuksa ijaijkxr 
bySDVªksMksa ds fo|qr jklk;fud lSVvi esa] dk;hZ bysDVªksM 

Pb (II) dk fo|qr jklk;fud laosnu vkSj midj.k uewus dk fodkl 

,d fd-xzk- lfØ; dkcZu cukus ds fy, dPpk isVdksd vkdkjokys vf/k'kksÔd ls 145 lhlh@xzk feFksu dk 
fy;k x;k ftlesa lfØ; dkcZu dk lrg {ks= >2900 vf/kxzg.k 0.51 xzk@lh-lh- iSfdax ?kuRo ds lkFk feykA 

2eh @xzk vkSj feFksu xzg.k 30° ls@35 ckj ij 200 lh-lh- ukbVªkstu okrkoj.k esa 700° ls ij iSVdksd O;qfRir AC 

@xzk FkkA e`nk vkSj lh,elh@LVkpZ dks ca/kd tSlk dk ck"ih; lfØ;.k feFksu dk vf/kxzg.k 35 ckj nkc ij 
ç;qDr djds vkdkjokys inkFkZ tSls fd cfgosZ/kh] [kfM;k] 196 lh-lh-@xzk gksdj ykHknk;h fl) gqvk vkSj lkFk gh 
nkus] fVfd;k vkSj xksfy;ka cuk;h x;haA [kfM+;k vf/k'kksÔd vf/kd xfBr Hkh gks x;kA 

vf/k'kksÔ.k 

feFksu HkaMkj.k inkFkZ ds #i esa isVdksd O;qfRir dkcZu

KOH ls jklk;fud lfØ;.k }kjk beyh ds cht ls d`fÔ {kerk TSC ds fy, 30° ls vkSj ,d ckj nkc ij 32.8 lh-
3mi&mRikn lfØ; dkcZu cuk;k x;kA 1 lseh @xzk- mPp lh-@xzk rFkk 35 ckj ij 180 lh-lh-@xzk feyhA ¼ck;ks 

2lw{e fNnz vk;ru okyk TSC, 1673eh @xzk lrg {ks= ds fjlkslZ] 2011, 6(1), 537-551½
lkFk çkIr fd;k x;kA feFksu vf/k'kksÔ.k dh mPpre 

feFksu HkaMkj.k inkFkZ ds #i esa beyh&cht dk dkcZu (TSC)

3Cu  (BTC)  ds la'ysÔ.k esa Lo&LFkkus lfØ; dkcZu }kjk fNnz vk;ru 0.68 lseh @xzk rFkk HK vkSlr fNnz pkSMkbZ 3 2

bldk la?kfVr MOF inkFkZ cuk;k x;kA 2% AC }kjk 12.27Å FkkA blls feFksu vf/kxzg.k 35 ckj nkc rFkk 30° 
2 3cuk;s x;s inkFkZ dk lrg {ks= 1660eh @xzk] HK lw{e ls ij 165 lseh @xzk FkkA ¼isVsUV Qkby fd;k x;kA½

dkcZu MOF la?kVd [AC@CuBTC] }kjk of/kZr feFksu vf/kxzg.k
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fQuSuFkzksfyu vk/kkfjr ÔVnarh; fyxSaM vkSj muds ATP _.kk;uksa vkSj QkLQsV ds p;fur ca/ku ds fy, 
dk;jyVh fufgr ySUFkksukbV ladqy cuk;s x;sA bu ç;qDr fd;k x;kA ¼dSe- ,- ;wjks- t- çsl esa½
ladqyksa us d{k rki ij yky mRltZu fn[kk;k vkSj budks 

ySUFksukbM çfrnhIr lSalj

Mk;t+ks lewg fjiksZVjdk;hZ okys cuk;s x;s u;s vk.kfod ek/;fed ladqy curk gSA lHkh vU; ySUFksukbM vk;uksa 
3+ 3+xzkgh (L ) }kjk] Nd dh çfrorhZ igpku ,d nq"çk; dh çpqjrk esa p;fur [Nd ] L  cuuk] jax esa ifjorZu ikus 1 2 1

mnkgj.k tSlh ik;h x;hA v/;;u ls irk pyk fd ;g dk dkj.k gSA ¼buvksjx- dSe- 49 (2010) 6909½
3+ 3+xzkgh [Nd ] L , ladqy cukrk gS ftlesa igys [Nd ]L  2 1 1

3+
 Nd  ds fy, lSalj

Mk;t+ks eks;Vh dks fjiksZVj dkjh tSls ç;qDr djds ,d (2010) 11485½
2+u;k 1,4,8,11&VSVªk,tkslkbDyksVSVªkMhdsu (L) O;qRiUu ,thu vk/kkfjr xzkgh us Hg  vk;u ds fy, tyh; ek/;e 

2+cuk;k x;k ftlesa Hg  ds lkFk fo'ksÔ ca/ku jgk tks jax esa vU; /kkrq vk;uksa dh rqyuk esa egRoiw.kZ fo'ksÔrk 
2+ ifjorZu ls lac) jgk rFkk vka[kksa ls ns[kk tk ldkA fn[kk;hA ds Hg ds la;kstu us irk djus yk;d jax 

xzke&fuxsfVo cSDVhjh;e L;wVkseksul I;wfVMk ds thfor esa ifjorZu fn[kk;k vkSj mldk çfrnhIr çfrHkko fn[kkA 
dksf'kdkvksa }kjk L ds vfoÔkDr i)fr dk ijh{k.k fd;k bihfFkfy;y dksf'kdk ykbu KB 31 dksf'kdkvksa esa bl 

2+  x;kA iqu% ç;ksxksa us fn[kk;k fd ;s ewyd ekbØksvksxSZfuTe ewyd dk ç;ksx Hg vk;uksa ds bDV~Bs gksus ds çfrfcac ds 
2+esa fLFkr Hg  ds irk djus ds fy;s vfHkjatd lnL; ds fy, fd;k x;kA ¼vksjx- ySVj- 12 (2010) 5406½

#i esa ç;ksx fd;s tk ldrs gSaA  ¼buvksjx- dSfe- 49 

xzkgh 

2+
 Hg  ds fy, lSalj

nks behMstksy vk/kkfjr xzkgh ¼A rFkk B½ dks ç;ksx djds çfrHkko feyk vkSj ;g ewyd 1.42 μM CN¯ lk;ukbM 
-lksfM;e lk;ukbM foy;u esa CN  vk;u dh fof'k"V foy;u ds cSDVhfj;y dksf'kdkvksa dks iwoZ&çdk'kh 

igpku ik;h x;hA fn[ks tkus okys jax ifjorZu gkbMªkstu çfrfcacr djus esa ç;ksx fd;k x;kA ¼vksjx- ySVj- 12 

caf/kr ,MDV A·CN¯  rFkk B·CN¯ ds cuus ls lacaf/kr FksA (2010) 3406½
- xzkgh A dks CN ls caf/kr djus ij js';kseSfVªd çfrnhIr 

-
CN  ds fy, lSalj

-vdkcZfud F  dh ikuh esa vR;ar lw{e mifLFkfr dh ikuh] WHO }kjk Lohd`fr Lrj ls de ik;h x;hA ¼dse- 
igpku ds fy, ,d u;k ewyd cuk;k x;kA ¶yksjkbM dh dkse- 47 (2011) 11074½
bl ewyd ds lkFk igpku dh laosnu'khyrk] ihus ds 

-tyh; ek/;e esa F  ds fy, lSalj

dSfyDl[4] ,jhu O;qRiUuksa ds fofHkUu lajpukvksa dks ,DVk- 372 (2011) 126½
vk;uksQksj tSlk rFkk ikbjhu eks;Vh dks ¶yksjksyksj tSlk ,d vU; Js.kh dk dSfyDl[4] ,jhu vk/kkfjr çnhIr 
ç;qDr djds Js.khc) çnhIr vk.kfod lSalj cuk;s x;sA jklk;fud lSalj] ,ekbM ca/ku lkbV vkSj D;wuksyhu 
O;kid ijkl ds /kuvk;uksa vkSj _.kk;uksa ds vk;u ca/ku ¶yksjkstSfod çnhIr tud bdkbZ ds lkFk] cuk;k x;kA 

2+ 2+xq.kksa ij 'kks/k fd;k x;kA ,lhVksukbVªk;y DyksjksQkeZ esa buds vk;fud ca/ku ls irk pyk fd budk Hg , Pb , 
2+ 2+ 2+ 2+  -3+  2+ -buls Hg , Pb , Cu  vkSj Ni ls ladqy cus tcfd Fe , Cu  vkSj F  ds lkFk etcwr ladqyu jgkA /kkrq 

2+
THF-H O esa dsoy Cu  ls gh p;fur ladqyu gks ldkA 2 vk;u ds ladqyu us bDlhej ,eh'ku dks fodflr fd;k 

- _.kk;uksa esa dsoy F us gh varZfØ;u fn[kk;k ftlesa ftldk Js; /kkrq vk;uksa ds ladqyu ij vxz vk.kfod 
vklkuh ls jax ifjorZu ns[kk tk ldkA ¼buvkjx- dSe- vkjfcVy Åtkvksa ds ifjorZu dks fn;k x;kA ¼U;w- t- 

foÔkDr vkSj laØe.k /kkrq vk;uksa ds fy, lSalj 

2+ 2+dSe- 36 (2012) 988½ vk;uksa tSls fd Hg  rFkk Pb  ds lkFk etcwr ladqyu 
fn[kk;s rFkk dqN ekeyksa esa laØe.k /kkrqvksa tSls fd Ru(II)-ckbfijhMu eks;Vh dks çdk'ktud bdkbZ rFkk 

2+ 3+Cu rFkk Fe  ds lkFk Hkh ladqyu fn[kk;sA bl çdkj cus NS O  nsusokys ijek.kq okys N% lnL; eSØkspØh; eks;Vh 2 3

ladqyks ds ca/ku fLFkjkad (K ) vkSj la?kVu dk fu/kkZj.k dks vk;uksQksj ds #i esa ç;ksx djds Js.khc) u;s pedhys s

1beh'ku vkSj H NMR vk;ru ekih vkadMksa }kjk fd;k /kkrq xzkgh cuk;s x;sA bu Js.khc) xzkfg;ksa us Hkkjh /kkrq 
x;kA ¼iksyhgSMªu 43 (2012) 104½

+ + ØkmUl-4, ØkmUl-5 rFkk Økmu-6 eks;Vh okys dSfyDl buesa ls nks vk;uksQksjksa us Na  rFkk K ds fy, mPp 
czkmu ladj v.kqvksa ds ifjokj dks vk;uksQksj ds #i esa p;urk fn[kk;hA ifj.kkeh ladqyksa dh vk.kfod lajpuk 

+ + la'ysfÔr fd;k x;k rFkk fofHkUu ,ydyh vkSj ,ydyh rFkk muds ca/ku fLFkjkad (K ) dk fu/kkZj.k Na  vkSj K ds a

e`nk /kkrq vk;uksa ds tyh; ek/;e esa buds rqyukRed fy, fd;k x;kA ¼buvkjx- dSe- dkse- 22 (2012) 85½
ladqyu rFkk vyxu {kerk dk ewY;kadu fd;k x;kA 

,ydyh /kkrq vk;uksa ds fy, lSalj

_.kkRed fLVªfiax oksYVkfefr }kjk Pb (II) vk;u dh ij 5 feuV ds fy, -900 mV dk foHko yxk;k x;kA /kkjk 
fo|qr jklk;fud igpku dh x;hA Øfed ruq fof/k ls ds lkis{k lkanzrk dk va'kkdu oØ 180 lsdaM ij cuk;k 
ySM ds mM tyh; foy;u ls uewus rS;kj fd;s x;sA x;kA vip;u in nksgjkus rFkk iqumZRiknu ds ;ksX; jgk 
blds ckn 0.1mM ejdjh yo.k feyk;k x;kA foy;u vkSj Pb dh ewy lkanzrk ls vPNh rjg çk#i dk fodkl 
dk pH 4 j[kk x;kA ysM ds fo'ysÔ.k ds fy, çxfr esa gSA folj.k fu;af=r 

2+fof/k ls] laogu }kjk vip;u T;knk Pb  ds vip;u ls LoPN Lo.kZ bySDVªksM dks dk;hZ bysDVªksM] IySfVue dks 
fu;af=r jgk ftlls vkadMsa dh ifj'kq)rk T;knk gqbZ rFkk lkFk dk bysDVªksM vkSj Hg/Hg Cl dks lanHkZ bysDVªksM 2 2 

fo'ysÔ.k dh ek=k Hkh de jghA tSlk j[kdj] vip;u ds nkSjku bu rhuksa ijaijkxr 
bySDVªksMksa ds fo|qr jklk;fud lSVvi esa] dk;hZ bysDVªksM 

Pb (II) dk fo|qr jklk;fud laosnu vkSj midj.k uewus dk fodkl 

,d fd-xzk- lfØ; dkcZu cukus ds fy, dPpk isVdksd vkdkjokys vf/k'kksÔd ls 145 lhlh@xzk feFksu dk 
fy;k x;k ftlesa lfØ; dkcZu dk lrg {ks= >2900 vf/kxzg.k 0.51 xzk@lh-lh- iSfdax ?kuRo ds lkFk feykA 

2eh @xzk vkSj feFksu xzg.k 30° ls@35 ckj ij 200 lh-lh- ukbVªkstu okrkoj.k esa 700° ls ij iSVdksd O;qfRir AC 

@xzk FkkA e`nk vkSj lh,elh@LVkpZ dks ca/kd tSlk dk ck"ih; lfØ;.k feFksu dk vf/kxzg.k 35 ckj nkc ij 
ç;qDr djds vkdkjokys inkFkZ tSls fd cfgosZ/kh] [kfM;k] 196 lh-lh-@xzk gksdj ykHknk;h fl) gqvk vkSj lkFk gh 
nkus] fVfd;k vkSj xksfy;ka cuk;h x;haA [kfM+;k vf/k'kksÔd vf/kd xfBr Hkh gks x;kA 

vf/k'kksÔ.k 

feFksu HkaMkj.k inkFkZ ds #i esa isVdksd O;qfRir dkcZu

KOH ls jklk;fud lfØ;.k }kjk beyh ds cht ls d`fÔ {kerk TSC ds fy, 30° ls vkSj ,d ckj nkc ij 32.8 lh-
3mi&mRikn lfØ; dkcZu cuk;k x;kA 1 lseh @xzk- mPp lh-@xzk rFkk 35 ckj ij 180 lh-lh-@xzk feyhA ¼ck;ks 

2lw{e fNnz vk;ru okyk TSC, 1673eh @xzk lrg {ks= ds fjlkslZ] 2011, 6(1), 537-551½
lkFk çkIr fd;k x;kA feFksu vf/k'kksÔ.k dh mPpre 

feFksu HkaMkj.k inkFkZ ds #i esa beyh&cht dk dkcZu (TSC)

3Cu  (BTC)  ds la'ysÔ.k esa Lo&LFkkus lfØ; dkcZu }kjk fNnz vk;ru 0.68 lseh @xzk rFkk HK vkSlr fNnz pkSMkbZ 3 2

bldk la?kfVr MOF inkFkZ cuk;k x;kA 2% AC }kjk 12.27Å FkkA blls feFksu vf/kxzg.k 35 ckj nkc rFkk 30° 
2 3cuk;s x;s inkFkZ dk lrg {ks= 1660eh @xzk] HK lw{e ls ij 165 lseh @xzk FkkA ¼isVsUV Qkby fd;k x;kA½

dkcZu MOF la?kVd [AC@CuBTC] }kjk of/kZr feFksu vf/kxzg.k
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ehlkslajU/kzh ftjdksfu;k QkLQsV (m-ZrP) iSpeSu la?kuu }kjk D;weSjhu O;qRiUu la'ysÔ.k ds fy, ,d 
n{k mRçsjd

iSpeSu la?kuu ls D;weSjhu cukus ds fy, m-ZrP dks Bksl dkj.k] vf/kdre lfØ;rk 100% mRikn çkfIr ds lkFk 
vEy mRçsjd tSlk ç;qDr fd;k x;kA ijaijkxr Å"eh; fn[kk;hA m-ZrP lk/kkj.k fQuksy ds fy, Hkh lfØ; jgk 
rFkk ekbØksoso çnhiu] nksuksa fof/k;ksa ls fQuksy vkSj vkSj 57% 4&fQukby D;weSjhu ijaijkxr Å"eh; fof/k ls 
bFkkby ,flVks ,LVj ds la?kuu esa mPp mRçsjd {kerk feykA ¼,iykbM dSVksfyfll A % tujy 394(2011) 93-

fn[khA lHkh foLFkkfir fQuksyksa esa m&,feuks fQuksy us] 100½
de le; rFkk rki ij oy; lfØ; ,ehu lewg gksus ds 

Cr-m-ZrP ls ,ykbfyd ;kSfxdksa dk muds ,yMhgkbM nksuksa vfHkfØ;kvksa esa mPp ifjorZu ,oa 100% p;urk 
vkSj fdVksu ¼dkcksZfuy] buksu½ esa mRçsfjr vkDlhdj.k ds feyhA lk/kkj.k iqumZRiknu vFkok iqulZfØ;.k }kjk 
fy, mi;ksx fd;k x;kA bl mRçsjd dk mi;ksx lQyrkiwoZd mRçsjd dks dbZ ckj iquç;qZDr fd;k x;kA 
,ykbfyd vkSj cSatfyd ;kSfxdksa ds rRlaca/kh dkcksZfuy ¼dSe- dSV- dSe] 2011, 09, 1447-1450½ 
;kSfxdksa ¼buksu½ ds cukus ds fy, fd;k x;kA mi;qZDr 

Cr varHkZfjr ehlkslajU/kzh ftjdksfu;k QkLQsV (Cr-m-ZrP) ls vfr mPp ,ykbfyd vkSj cSatkbfyd 
p;fur vkDlhdj.k

2lhfj;k (CeO ) vius vusd mi;ksxksa tSls fd Bksl mPp lrg {ks= 368eh @xzk- ds lkFk cuk;k x;kA fcuk 2

vkWDlkbM bZa/ku tSyksa esa vkWDlhtu vk;u pkyd] fdlh dSfiax lnL; ds d.kksa dh LQfVd eki dh 
vkWDlhtu iEi] xSl laosnd] iksfy'k inkFkZ] QksLQksj] bathfu;fjax] vfHkfØ;k dh n'kkvksa dks mPp djds 3 
Lopkfyr f=inh mRçsj.k esa vkWDlhdj.k mRçsjd vkSj uSuksehVj ls 15 uSuksehVj dh x;hA la'ysfÔr inkFkZ dk 
lw{e jlk;u la'ysÔ.k esa] jkspd gksrk tk jgk gSA lhfj;e mi;ksx ,ykbfyd ;kSfxdksa ds vkDlhdj.k ls rRlaca/kh 
(IV) ds tyh; veksfu;e dkcksZusV ladqy foy;u vkSj dkcksZfuy ;kSfxdksa ¼buksUl½ dks cukus ds fy,] mRçsjd ds 
lSesfj;e ds ,d lk/kkj.k jklk;fud iFk }kjk mPp #i esa fd;k x;kA ¼t- vkWQ fQthdy dSfeLVªh C 2011, 

LQfVd lhfj;k vkSj lSesfj;e MksIM lhfj;k uSuks d.k 115, 7628-7637½

foÔekax mRçsj.k

lhfj;k vkSj lSesfj;e MksIM lhfj;k uSuks d.kksa dk fHkUu rki ij lqxe la'ysÔ.k vkSj lkbDyksgSDthu dk
mRçsfjr ,ykbfyd vkDlhdj.k 

2
m-ZrP, 257eh @xzk- lrg {ks= ds lkFk cukus ds fy, ,d mRçsjd ds #i esa n{krk dk ewY;kadu MWI dh n'kk esa 
ljy lqfo/kk tud vkSj rhoz ekbØksoso çnhiu (MWI) Dyst+u&fLdfeM~V la?kuu vfHkfØ;k rFkk fÝMy&Øk¶V 
fof/k dk fodkl fd;k x;k ftlesa {kkjh; n'kkvksa esa cSatkbys'u] fcxuSyh vkSj iSpeSu la?kuu ds fy, foyk;d 
ftjdksfu;e dkcksZusV ladqy foy;u dks ftjdksfu;e jfgr voLFkk esa Hkkjh v.kqvksa ds lkFk fd;k x;kA 
iwoZxkeh ds #i esa rFkk CTAB dks lajpuk funs'kd lnL; ¼,IykbM dSVsfyll B] ,uok;jeSuVy] 2011, 103, 378-

ds #i esa ç;qDr fd;k x;kA la'ysfÔr m-ZrP dh vEy 387½

ehlkslajU/kzh ftjdksfu;k QkLQsV (m-ZrP) ij foyk;d jfgr voLFkk esa ekbØksoso lgk;d fof/k ls lw{e
jlk;uksa dk la'ysÔ.k  

lg&vo{ksi.k fof/k ls uSuks vkdkjh mPp Øe esa ZF cuk;k lkbVksa ij egRoiw.kZ o`f) gqbZA blesa chVk&ikbuhu dk 
x;kA NH -TPD vkSj fijhfMu 'kksfÔr DRIFT-IR ls irk 70% ifjorZu vkSj 88% uksiksy dh p;urk feyhA 3

pyk fd lYQs'ku gksus ij ftad QSjkbV ds Ykqbl vEyh; ¼dSVy- VwMs] çSl esa½

uksiksy vkSj lw{e jlk;u cukus ds fy, uSuksa vkdkjh lYQsVsM ftad QSjkbV mRçsjd (ZF)

cksjsV fu"dklu ds fy, mPprj cksjsV vf/kxzg.k cksjsV _.kk;u dk Bksl voLFkk esa ifjorZu varlZrg esa 
{kerkokys inkFkksZa dh t#jr gksrh gS D;ksafd cksjsV dk ik;k x;kA 4 xzk larkfir LDH inkFkZ] 100 fe-xzk- B/L 
T;knk vf/kxzg.k cksjksu dh foÔkDrk dk dkj.k gksrk gSA foy;u çfr yhVj ds vuqikr ij cksjsV dk vf/kxzg.k 
dkcksZusV fufgr inkFkksZ dh vis{kk DyksjkbM fufgr inkFkksaZ 97% igqap x;kA 1 xzk-@yh- 'kksÔd dks 5 fe-xzk- B/L okys 
us ewy&la'ysfÔr rFkk larkfir] nksuksa voLFkkvksa esa foy;u esa ç;ksx djds] cksjksu dh lkanzrk 0.5 fe-xzk-@yh- 
mPprj cksjsV vf/kxzg.k çnf'kZr fd;kA 400° ls ij rd de dh x;h] tks WHO us Hkh crk;k gSA O;kid pH 
larkfir Zn Al-Cl LDH inkFkZ ls cksjsV dk vf/kxzg.k 31 ijkl (4-10) esa mPp vf/kxzg.k {kerk ds lkFk vf/k'kksÔd 2

fe-xzk-@xzk ik;k x;k tks vktrd dh fjiksVksZa esa lcls iquçkZfIr ;ksX;] Hkh gSA ¼baMLVªh ,UM ,Uth- dSe- fjlpZ 50, 

mPp gSA T;knk le; rd lq[kkus ls VSVªk cksjsV ls eksuks 2011, 6943½

larkfir ZnAl f}lrgh gkbMªkDlkbM (LDHs) }kjk tyh; foy;u ls cksjsV dk mPp 'kksfÔr fu"dklu

i;kZoj.k laxr #i ls LDHs ds lkFk O;qfRir inkFkZ dks fo'ksÔr;k vf/kd jgkA tert&C;wVkby gkbMªksijkvkDlkbM 
mRçsjd tSlk ç;ksx djds p;fur vkDlhdj.k fd;k vkDlhdj.k ds lkFk ØksesV fofue; inkFkZ dk] cSatkby 
x;kA Js.khc) CoAl-LDHs varlZrg esa] ukbVªsV ;k ,Ydksgy ds p;fur mRçsfjr vkDlhdj.k ds fy, 
dkcksZusV _.kk;u ds lkFk] lg&vo{ksi.k vkSj gSDt+kehu v/;;u fd;k x;kA mRçsjd ,Ydksgy ds 1:20 Hkkj 
ds ty&fo'ysÔ.k }kjk] cuk;s x;s vkSj mudk Cr vuqikr ij 23% ifjorZu vkSj 100% cSatkby ,YMhgkbM 
fu"dklu ds fy, v/;;u fd;k x;kA dh p;urk ds lkFk d{k rki ij l{ke ik;k x;kA ¼baM- 

,UM ,Uth- dSe- fjlpZ 50, (2011), 13380½lg&vo{ksi.k ls cus CoAl -N ds fy, 45 fe-xzk- Cr@xzk- 2

p;fur vkDlhdj.k mRçsjd ds #i esa i;kZoj.k mipkj gsrq O;qfRir CoAl-CrO -LDHs4

ty Å"eh; fof/k ls la'ysfÔr vkSj foyk;d fu"dfÔZr ¼1443-53 fe-xzk-@xzk-½ ls de FkhA ¼baMLVªh ,aM bathfu- 
'kq)] ,Y;qfefu;e VjFkSysV [MIL-53 (AC)] /kkrq dse- fjlpZ] 2011, 50, 10516-10524½
dkcZfud <kaps dks vf/k'kksÔd ds #i esa xSl&vf/k'kksÔ.k LVkpZ vkSj dkcksZfDly feFkkby lSY;wykst ds lksfM;e 
v/;;u ds fy, ç;qDr fd;k x;kA vf/k'kksÔ.k {kerk dk lkYV dks ca/kd tSlk ç;ksx djds ty Å"eh; fof/k ls 
Øe] CO  > CH  > CO > N  > Ar > O  FkkA CO  ds fy, 2 4 2 2 2 cuk;s x;s MIL-101(Cr) dks nkusnkj cuk;k x;kA bl ij 
mPp p;urk rFkk fuEu m"ek vf/k'kksÔ.k ls irk pyk fd 303 K ij CO  dh p;urk N  ds lkFk 12.6% feyh tks 2 2

;g inkFkZ xSl feJ.kksa esa ls CO  ds foyxu ds fy, l{ke 2 Øe'k% feFksu (5.96%) vksj CO (2.90%) ds lkFk ls 
gSA ¼t- vkWQ iksjl eSfVfj;y] 2011, 18, 205-210½ vf/kd FkhA vf/k'kksÔd dh iquçkZfIr igys dh vis{kk de 
MIL-53(AR) ds tyh; foy;u esa ukbVªks cSathu dh rki ij laHko ik;h x;hA bldk Js; CO  ds HkkSfrd 2

vf/k'kksÔ.k {kerk 610 fexzk-@xzk- Fkh tks ft;ksykbV vf/k'kksÔ.k dks fn;k x;kA ¼dSfe- bUth- tjuy 2012, 

¼267.2 fe-xzk-@xzk-½ vkSj dkcZfud e`nk ¼100 fe-xzk-@xzk-½ 195-196, 359-368½ 
ls vf/kd jgh] ysfdu la'kksf/kr O;kolk;h lfØ; dkcZu 

,Y;wfefu;e VjFkSysV [MIL-53 (Al)] ij 'kksÔ.k v/;;u 

ZnAlZr f=&LDHs ls QkLQsV dk mPp vf/kxzg.k vkSj fu"dklu ij blds çHkko dk v/;;u fd;k x;kA 10 fe-
NaAl -LDH dh uSuks&pn~njksa esa tyh; rFkk dkcZfud xzk- P@yh- ds 25 feyh foy;u esa 40 fe-yh- ijk/ofud 2

nksuksa ek/;eksa esa fLFkj fuyEcu dks blds igys ds fc[kfjr LDH feykus ls QkLQsV dk 100% vf/kxzg.k 
f}okfÔZd fjiksVZ esa crk;k x;k gSA ckn okys ds fc[kjko fn[kkA rkykch uewus ls 4 fe-yh- ijk/ofud fc[kfjr 
dks tyh; ek/;e esa csgrj fd;k x;k vkSj mldh LDH dks 1 fe-xzk-P@yh- foy;u esa chdj esa fNM+dus ls 
vijrcan fMxzh 0.8 xzk-@yh-] 125 xzk-@yh- rFkk 6.15 xzk- 75% QkLQsV vf/kxzg.k ik;k x;kA QkLQsV caf/kr LDH 

@yh- Øe'k% ty&Å"eh;] ;kaf=d çdEid vkSj ds moZjd esa fu;af=r ekspu ds fy, v/;;u fd;k tk jgk 
ijk/ofud vijrcan LDH ds lkFk jghA QkLQsV ds gSA ¼çdk'ku gsrq çsfÔr½

vijrcan LDHs vkSj oSyksjkbts'u }kjk vuqdj.khr rkykch uewus ls QkLQsV dk fu"dklu
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ehlkslajU/kzh ftjdksfu;k QkLQsV (m-ZrP) iSpeSu la?kuu }kjk D;weSjhu O;qRiUu la'ysÔ.k ds fy, ,d 
n{k mRçsjd

iSpeSu la?kuu ls D;weSjhu cukus ds fy, m-ZrP dks Bksl dkj.k] vf/kdre lfØ;rk 100% mRikn çkfIr ds lkFk 
vEy mRçsjd tSlk ç;qDr fd;k x;kA ijaijkxr Å"eh; fn[kk;hA m-ZrP lk/kkj.k fQuksy ds fy, Hkh lfØ; jgk 
rFkk ekbØksoso çnhiu] nksuksa fof/k;ksa ls fQuksy vkSj vkSj 57% 4&fQukby D;weSjhu ijaijkxr Å"eh; fof/k ls 
bFkkby ,flVks ,LVj ds la?kuu esa mPp mRçsjd {kerk feykA ¼,iykbM dSVksfyfll A % tujy 394(2011) 93-

fn[khA lHkh foLFkkfir fQuksyksa esa m&,feuks fQuksy us] 100½
de le; rFkk rki ij oy; lfØ; ,ehu lewg gksus ds 

Cr-m-ZrP ls ,ykbfyd ;kSfxdksa dk muds ,yMhgkbM nksuksa vfHkfØ;kvksa esa mPp ifjorZu ,oa 100% p;urk 
vkSj fdVksu ¼dkcksZfuy] buksu½ esa mRçsfjr vkDlhdj.k ds feyhA lk/kkj.k iqumZRiknu vFkok iqulZfØ;.k }kjk 
fy, mi;ksx fd;k x;kA bl mRçsjd dk mi;ksx lQyrkiwoZd mRçsjd dks dbZ ckj iquç;qZDr fd;k x;kA 
,ykbfyd vkSj cSatfyd ;kSfxdksa ds rRlaca/kh dkcksZfuy ¼dSe- dSV- dSe] 2011, 09, 1447-1450½ 
;kSfxdksa ¼buksu½ ds cukus ds fy, fd;k x;kA mi;qZDr 

Cr varHkZfjr ehlkslajU/kzh ftjdksfu;k QkLQsV (Cr-m-ZrP) ls vfr mPp ,ykbfyd vkSj cSatkbfyd 
p;fur vkDlhdj.k

2lhfj;k (CeO ) vius vusd mi;ksxksa tSls fd Bksl mPp lrg {ks= 368eh @xzk- ds lkFk cuk;k x;kA fcuk 2

vkWDlkbM bZa/ku tSyksa esa vkWDlhtu vk;u pkyd] fdlh dSfiax lnL; ds d.kksa dh LQfVd eki dh 
vkWDlhtu iEi] xSl laosnd] iksfy'k inkFkZ] QksLQksj] bathfu;fjax] vfHkfØ;k dh n'kkvksa dks mPp djds 3 
Lopkfyr f=inh mRçsj.k esa vkWDlhdj.k mRçsjd vkSj uSuksehVj ls 15 uSuksehVj dh x;hA la'ysfÔr inkFkZ dk 
lw{e jlk;u la'ysÔ.k esa] jkspd gksrk tk jgk gSA lhfj;e mi;ksx ,ykbfyd ;kSfxdksa ds vkDlhdj.k ls rRlaca/kh 
(IV) ds tyh; veksfu;e dkcksZusV ladqy foy;u vkSj dkcksZfuy ;kSfxdksa ¼buksUl½ dks cukus ds fy,] mRçsjd ds 
lSesfj;e ds ,d lk/kkj.k jklk;fud iFk }kjk mPp #i esa fd;k x;kA ¼t- vkWQ fQthdy dSfeLVªh C 2011, 

LQfVd lhfj;k vkSj lSesfj;e MksIM lhfj;k uSuks d.k 115, 7628-7637½

foÔekax mRçsj.k

lhfj;k vkSj lSesfj;e MksIM lhfj;k uSuks d.kksa dk fHkUu rki ij lqxe la'ysÔ.k vkSj lkbDyksgSDthu dk
mRçsfjr ,ykbfyd vkDlhdj.k 

2
m-ZrP, 257eh @xzk- lrg {ks= ds lkFk cukus ds fy, ,d mRçsjd ds #i esa n{krk dk ewY;kadu MWI dh n'kk esa 
ljy lqfo/kk tud vkSj rhoz ekbØksoso çnhiu (MWI) Dyst+u&fLdfeM~V la?kuu vfHkfØ;k rFkk fÝMy&Øk¶V 
fof/k dk fodkl fd;k x;k ftlesa {kkjh; n'kkvksa esa cSatkbys'u] fcxuSyh vkSj iSpeSu la?kuu ds fy, foyk;d 
ftjdksfu;e dkcksZusV ladqy foy;u dks ftjdksfu;e jfgr voLFkk esa Hkkjh v.kqvksa ds lkFk fd;k x;kA 
iwoZxkeh ds #i esa rFkk CTAB dks lajpuk funs'kd lnL; ¼,IykbM dSVsfyll B] ,uok;jeSuVy] 2011, 103, 378-

ds #i esa ç;qDr fd;k x;kA la'ysfÔr m-ZrP dh vEy 387½

ehlkslajU/kzh ftjdksfu;k QkLQsV (m-ZrP) ij foyk;d jfgr voLFkk esa ekbØksoso lgk;d fof/k ls lw{e
jlk;uksa dk la'ysÔ.k  

lg&vo{ksi.k fof/k ls uSuks vkdkjh mPp Øe esa ZF cuk;k lkbVksa ij egRoiw.kZ o`f) gqbZA blesa chVk&ikbuhu dk 
x;kA NH -TPD vkSj fijhfMu 'kksfÔr DRIFT-IR ls irk 70% ifjorZu vkSj 88% uksiksy dh p;urk feyhA 3

pyk fd lYQs'ku gksus ij ftad QSjkbV ds Ykqbl vEyh; ¼dSVy- VwMs] çSl esa½

uksiksy vkSj lw{e jlk;u cukus ds fy, uSuksa vkdkjh lYQsVsM ftad QSjkbV mRçsjd (ZF)

cksjsV fu"dklu ds fy, mPprj cksjsV vf/kxzg.k cksjsV _.kk;u dk Bksl voLFkk esa ifjorZu varlZrg esa 
{kerkokys inkFkksZa dh t#jr gksrh gS D;ksafd cksjsV dk ik;k x;kA 4 xzk larkfir LDH inkFkZ] 100 fe-xzk- B/L 
T;knk vf/kxzg.k cksjksu dh foÔkDrk dk dkj.k gksrk gSA foy;u çfr yhVj ds vuqikr ij cksjsV dk vf/kxzg.k 
dkcksZusV fufgr inkFkksZ dh vis{kk DyksjkbM fufgr inkFkksaZ 97% igqap x;kA 1 xzk-@yh- 'kksÔd dks 5 fe-xzk- B/L okys 
us ewy&la'ysfÔr rFkk larkfir] nksuksa voLFkkvksa esa foy;u esa ç;ksx djds] cksjksu dh lkanzrk 0.5 fe-xzk-@yh- 
mPprj cksjsV vf/kxzg.k çnf'kZr fd;kA 400° ls ij rd de dh x;h] tks WHO us Hkh crk;k gSA O;kid pH 
larkfir Zn Al-Cl LDH inkFkZ ls cksjsV dk vf/kxzg.k 31 ijkl (4-10) esa mPp vf/kxzg.k {kerk ds lkFk vf/k'kksÔd 2

fe-xzk-@xzk ik;k x;k tks vktrd dh fjiksVksZa esa lcls iquçkZfIr ;ksX;] Hkh gSA ¼baMLVªh ,UM ,Uth- dSe- fjlpZ 50, 

mPp gSA T;knk le; rd lq[kkus ls VSVªk cksjsV ls eksuks 2011, 6943½

larkfir ZnAl f}lrgh gkbMªkDlkbM (LDHs) }kjk tyh; foy;u ls cksjsV dk mPp 'kksfÔr fu"dklu

i;kZoj.k laxr #i ls LDHs ds lkFk O;qfRir inkFkZ dks fo'ksÔr;k vf/kd jgkA tert&C;wVkby gkbMªksijkvkDlkbM 
mRçsjd tSlk ç;ksx djds p;fur vkDlhdj.k fd;k vkDlhdj.k ds lkFk ØksesV fofue; inkFkZ dk] cSatkby 
x;kA Js.khc) CoAl-LDHs varlZrg esa] ukbVªsV ;k ,Ydksgy ds p;fur mRçsfjr vkDlhdj.k ds fy, 
dkcksZusV _.kk;u ds lkFk] lg&vo{ksi.k vkSj gSDt+kehu v/;;u fd;k x;kA mRçsjd ,Ydksgy ds 1:20 Hkkj 
ds ty&fo'ysÔ.k }kjk] cuk;s x;s vkSj mudk Cr vuqikr ij 23% ifjorZu vkSj 100% cSatkby ,YMhgkbM 
fu"dklu ds fy, v/;;u fd;k x;kA dh p;urk ds lkFk d{k rki ij l{ke ik;k x;kA ¼baM- 

,UM ,Uth- dSe- fjlpZ 50, (2011), 13380½lg&vo{ksi.k ls cus CoAl -N ds fy, 45 fe-xzk- Cr@xzk- 2

p;fur vkDlhdj.k mRçsjd ds #i esa i;kZoj.k mipkj gsrq O;qfRir CoAl-CrO -LDHs4

ty Å"eh; fof/k ls la'ysfÔr vkSj foyk;d fu"dfÔZr ¼1443-53 fe-xzk-@xzk-½ ls de FkhA ¼baMLVªh ,aM bathfu- 
'kq)] ,Y;qfefu;e VjFkSysV [MIL-53 (AC)] /kkrq dse- fjlpZ] 2011, 50, 10516-10524½
dkcZfud <kaps dks vf/k'kksÔd ds #i esa xSl&vf/k'kksÔ.k LVkpZ vkSj dkcksZfDly feFkkby lSY;wykst ds lksfM;e 
v/;;u ds fy, ç;qDr fd;k x;kA vf/k'kksÔ.k {kerk dk lkYV dks ca/kd tSlk ç;ksx djds ty Å"eh; fof/k ls 
Øe] CO  > CH  > CO > N  > Ar > O  FkkA CO  ds fy, 2 4 2 2 2 cuk;s x;s MIL-101(Cr) dks nkusnkj cuk;k x;kA bl ij 
mPp p;urk rFkk fuEu m"ek vf/k'kksÔ.k ls irk pyk fd 303 K ij CO  dh p;urk N  ds lkFk 12.6% feyh tks 2 2

;g inkFkZ xSl feJ.kksa esa ls CO  ds foyxu ds fy, l{ke 2 Øe'k% feFksu (5.96%) vksj CO (2.90%) ds lkFk ls 
gSA ¼t- vkWQ iksjl eSfVfj;y] 2011, 18, 205-210½ vf/kd FkhA vf/k'kksÔd dh iquçkZfIr igys dh vis{kk de 
MIL-53(AR) ds tyh; foy;u esa ukbVªks cSathu dh rki ij laHko ik;h x;hA bldk Js; CO  ds HkkSfrd 2

vf/k'kksÔ.k {kerk 610 fexzk-@xzk- Fkh tks ft;ksykbV vf/k'kksÔ.k dks fn;k x;kA ¼dSfe- bUth- tjuy 2012, 

¼267.2 fe-xzk-@xzk-½ vkSj dkcZfud e`nk ¼100 fe-xzk-@xzk-½ 195-196, 359-368½ 
ls vf/kd jgh] ysfdu la'kksf/kr O;kolk;h lfØ; dkcZu 

,Y;wfefu;e VjFkSysV [MIL-53 (Al)] ij 'kksÔ.k v/;;u 

ZnAlZr f=&LDHs ls QkLQsV dk mPp vf/kxzg.k vkSj fu"dklu ij blds çHkko dk v/;;u fd;k x;kA 10 fe-
NaAl -LDH dh uSuks&pn~njksa esa tyh; rFkk dkcZfud xzk- P@yh- ds 25 feyh foy;u esa 40 fe-yh- ijk/ofud 2

nksuksa ek/;eksa esa fLFkj fuyEcu dks blds igys ds fc[kfjr LDH feykus ls QkLQsV dk 100% vf/kxzg.k 
f}okfÔZd fjiksVZ esa crk;k x;k gSA ckn okys ds fc[kjko fn[kkA rkykch uewus ls 4 fe-yh- ijk/ofud fc[kfjr 
dks tyh; ek/;e esa csgrj fd;k x;k vkSj mldh LDH dks 1 fe-xzk-P@yh- foy;u esa chdj esa fNM+dus ls 
vijrcan fMxzh 0.8 xzk-@yh-] 125 xzk-@yh- rFkk 6.15 xzk- 75% QkLQsV vf/kxzg.k ik;k x;kA QkLQsV caf/kr LDH 

@yh- Øe'k% ty&Å"eh;] ;kaf=d çdEid vkSj ds moZjd esa fu;af=r ekspu ds fy, v/;;u fd;k tk jgk 
ijk/ofud vijrcan LDH ds lkFk jghA QkLQsV ds gSA ¼çdk'ku gsrq çsfÔr½

vijrcan LDHs vkSj oSyksjkbts'u }kjk vuqdj.khr rkykch uewus ls QkLQsV dk fu"dklu
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dkWij (o) mRçsfjr vehuksa ls behu cukus dh ok;q& vklkuh ls çkIr dkij mRçsjd vkSj vklkuh ls mRiknksa dk 
vkDlhdj.k fof/k lkekU; n'kkvksa esa v/;;u dh xbZA foyxu lekfgr gSA fo'ksÔ #i ls ;g fof/k csathu behu 
fofHkUu behuksa vehuksa] tSls fd cSatyhd] ,fyQSfVd] cukus ds fy, dkQh mi;ksxh gSA bl iFk ls nksuksa 
pØh; lSdaMjh vkSj foÔeh ,jkseSfVd lxa/k ls cukus ds leferh; vkSj pØh; behu ijaijkxr #i ls cuk;s tk 
fy, ;g mRçsj.k fof/k mi;ksxh FkkA bl fof/k ds ykHk ;s gSa lds gSaA ¼vkj,llh ,Mokalsl 2013, 2, 5119½
fd blesa foyk;d eqDr ok;q vkDlhdkjd ds #i esa] 

dkWij mRçsfjr foyk;d ;qDr voLFkk esa vehuksa ls behuks dk ok;q&vkDlhdj.k }kjk la'ysÔ.k

lkekU; n'kkvksa esa foÔekax H&  ft;ksykbV mRçsjd ds dke djuk (iii) fofHkUu ,jhu ds lkFk vfHkfØ;k djuk 
lkFk LVkbjhu dk fofHkUu ,jhuksa ds lkFk gfjr tyh; tSls fd ,fulksy] fQuksy] usIFkksy vkSj ;gka rd fd 
,jhyhdj.k fd;k x;kA mRçsjd us 100% rd tyh; foÔekaxh ,jhu (iv) vklkuh ls mRçsjd vkSj mRikn dks 
,jhyhd`r mRikn dh p;urk lk;DyksgsDtsu foyk;d esa vyx djuk (v) H&  ft;ksykbV /kkrq vk/kkfjr mRçsjdksa 
çnf'kZr dhA d{k rki ij lk/kkj.k <ax ls [kfut vEy ds ls lLrk (vi) H&  ft;ksykbV dks dbZ ckj iqu%ç;qDr 
lkFk mRçsjd dks iqulZfØ; fd;k tk ldkA igys fjiksVZ fd;k tk ldk ftlesa lfØ;rk esa dksbZ fo'ksÔ uqdlku 
fd;s x;s fof/k;ksa ls bl fof/k ds fuEu ykHk gSa & (i) ijek.kq ugha gqvkA ¼;wjksfi;u t- vksjx- dSe- 2012, 3520½
n{krk  vkSj fdlh mi&mRikn dk u cuuk (ii) vklkuh ls 

β

β

β

H&  ft;ksykbV mRçsfjr LVkbjhuksa dk tyh; ,jhyhdj.k β

csathu ls fQuksy ds gkbMªksDlhyhdj.k ds fy, larkfir CuZnAl f=&LDH iqupZØh; mRçsjd

,d in esa csathu ls fQuksy cukus ds gkbMªksDlhyhdj.k larkfir LDH dks va'kr% Cu ls foLFkkfir fd;k x;k gS] 
ds fy, n{k fof/k dk fodkl djuk dkQh le; ls iqupZØh; mRçsjd ds #i esa ç;ksx fd;k rFkk dkcZfud 
pqukSrhiw.kZ jgk gSA blesa de mRikn cukus ds lkFk&lkFk foyk;dksa ds ç;ksx dks oafpr fd;k gSA mRçsjd us 65° ls 
vlaxr foyk;d dk ç;ksx vkSj mRçsjd dk iquçZ;ksx ij 1.36% fQuksy 100% p;urk ds lkFk fn;kA 
dkQh eqf'dy gksrk gSA bu eqf'dyksa dks nwj djus ds fy, ¼,iykbM Dys lk;Ul 53 (2011) 297½

fMiuksu] α  vlar`Ir fdVksu] e`nqy lnL; bl mRçsjd us fMiuksu dh vf/kdre p;urk 92% 
IykfLVlkbt+j rFkk lqxa/kksa esa ç;qDr gksrk gSA lkWy- tSy ,lhVksQhuksu ds 68% ifjorZu ds lkFk 170° ls ij lkr 
fof/k ls cuk;s x;s uSuks&LQfVd lYQsVsM ft+jdksfu;k ?kaVs esa fn[kk;hA ;g mRçsjd ikap ckj iquçZ;qDr fd;k 
mRçsjd }kjk foyk;d eqDr voLFkk esa ,lhVksfQuksu ds x;kA ¼t- vkWQ lkWy tSy Vsd 61, 275-280, 2012½
Lo&la?kuu }kjk bls cuk;k x;kA 650°ls ij larkfir 

-β

lYQsVsM ftjdksfu;k Bksl vEy mRçsjd ls fMiuksu dk la'ysÔ.k

lw{e jlk;uksa vkSj vkSÔf/k;ksa ds fy, LVkbjhu vkDlkbM nks eq[; mRikn fn;sA Co&MksIM mRçsjd us 120°ls- ij 
,d egRoiw.kZ dkcZfud ek/;e gSA Co vkSj Fe LVkbjhu dk egÙke ifjorZu 61% vkSj 80% p;urk ds 
lg&vk;uksa ls MksIM fd;s x;s Js.khc) lYQsV jfgr vkSj lkFk vkB ?kaVs ds ckn fd;kA Å"eh; iqutZfur mRçsjd us 
lYQsV ds lkFk bVhfj;k&ftjdksfu;k (Y-ZrO ) dk FkksM+k de ifjorZu (54%) fcuk p;urk dks çHkkfor fd;s 2

ewY;kadu vk.kqfod O  ds lkFk DMF foyk;d esa rhu vfHkfØ;k pØksa rd fn[kk;kA ¼,iykbM dSV A % 2

LVkbjhu ds mRçsfjr biksDlhdj.k ds fy, fd;k x;kA tujy] 383 (2010)161½

lHkh mRçsjdksa us LVkbjhu vkDlkbM vkSj cSatyMhgkbM] 

Y-ZrO  vk/kkfjr Bksl mRçsjd }kjk vk.kqfod O  ls LVkbjhu dk biksDlhdj.k 2 2

ekbØksoso lgk; bLVªksxksy ls ,uhFkksy ds {kkj vk/kkfjr {kkj mRçsjd ds #i esa ç;ksx djds fd;k x;kA MgAl ds 
leko;ou dk v/;;u MgAl vkSj Ni:Al LDH dks Bksl ijek.kfod vuqikr 4.0 ij 99% ifjorZu] 86% VªkUl 

,ydSfuy ,jkseSfVDl dk ekbØksoso lgk; leko;ou

p;urk ds lkFk ¼bLVªksxksy % mRçsjd Hkkj vuqikr = 2:1] oy; ij yxs foLFkkidksa ij fuHkZj djrk gS rFkk lfØ; 
T= 140° ls-] 90 feuV] DMF½ feykA DFT x.kuk ls irk lkbVksa ds PKa ls bl rjg dh vfHkfØ;kvksa esa fu;af=r 
pyk fd bu ,ydSfuy ,jkseSfVDl dk ifjorZu] ,jkseSfVd gksrk gSA ¼Hkstk x;kA½ 

HMS ds ehlkslajU/kzksa esa LoLFkkus varHkZfjr RhCl ¼,iykbM dSV A % tujy 409-410 (2011) 99-105½ 
(TPPTS)  (TPPTS = m&VªkbZlYQksusVks VªkbZfQukby 3 blh çdkj çksiyhu ds mRçsfjr gkbMªksQksjfeyhdj.k esa 
Q klQ hu )  m R ç s f j r  f ou k by  , LV j  d s  99% ifjorZu ,yMhgkbM ds 100% p;urk ds lkFk 
gkbMªksQksjfeyhdj.k esa 100% ifjorZu vkblks& foÔekaxh Rh-HMS mRçsjd ls feyk ftls N ckj 
,yMhgkbM ds mPp p;urk ds lkFk çkIr gqvkA iquçZ;qDr fd;k x;kA ¼,iykbM dSV A  tujy 2012, 
gkbMªksQksjfeyhdj.k ds nkSjku cus ,flfVd vEy us Rh 415-416, 124-131½
ladqy dks dkcksZDlhysV ladqy cukdj vlfØ; fd;kA 

 %

foukby ,LVj vkSj çksihu ds gkbMªksQksjfeyhdj.k ds fy, Rh-TPPTS ladqy varHkkfjr ÔVdks.kh; 
ehlhlajU/kzh flfydk (HMS) 

Z

fpVkslu dks mRçsjd ds #i esa ç;qDr djds gsIVsuksy vkSj dke gSiVsuksy % cSatyMhgkbM ds 1:4 vuqikr ij fn[kkA 
csatyMhgkbM ds la?kuu ls foyk;d eqDr voLFkk esa eksMfyax v/;;uksa ls xfr fu;a=d in dk irk yxk;k 
tSlfeuyMhgkbM cuk;k x;kA mRçsjd dk lcls vPNk x;kA ¼ts- eksy- dSV A % dSe 339 (2011) 86-91½ 

,yMhgkbMksa ds foyk;d eqDr p;fur la?kuu gsrq fpVkslu mRçsjd 

rkfir lrgh f} LDH Bksl {kkj mRçsjd ls Xyhlhjksy > 97% 'kq) ik;k x;kA vfHkfØ;k dks 
Vªkal&,lVhfjfQds'ku }kjk fofHkUu f=&XyhljkbM rsyksa lQyrkiwoZd ,d fdyksxzke Lrj ij lu&¶ykoj rsy ij 
¼[kk|] v[kk| vkSj ids gq,½ dks olk vEy feFkkby ,LVj mPp fd;k x;kA bl çdkj çkIr ck;ksMht+y dk HkkSfrd 
(FAME) esa ifjofrZr fd;k x;kA feFksuksy % rsy ds xq.k/keZ ekud DIN ds rqY; ik;k x;kA ¼ck;ksfjlksZl 
vk.kfod vuqikr 5.6:1 rFkk T= 60° ls ij > 95% VSDuksyksth] 109 (2012) 57½ ¼isVsUV Qkby fd;k x;k % 
FAME 5 ?kaVs esa feykA lfØ;rk ds fcuk fdlh gkfu ds 0371/DEL/2011, 14 Qjojh 2011; PCT/IN2012/ 

bl mRçsjd dks pkj ckj iquçZ;qDr fd;k x;kA çkIr 000092, 10 Qjojh] 2012½

LDH çkIr inkFkZ ds Bksl {kkj mRçsjd ls ck;ks Mht+y cukus dh gfjrj fof/k 

foeku ds fy, nzo ,Ydsuksa dks n{k #i ls fo'ksÔr;k bZa/ku tSlk ç;ksx djds ,d ik= esa Qj¶;wjy dk ,lhVksu ds 
tSlk ç;ksx fd;k tk ldrk gSA lSY;wykst+ ls nzo ,Ydsu lkFk ,yMksy la?kuu gkbMªkstuhdj.k fd;k x;kA mPp 
cukus dk ykHk ;g gS fd ;g [kk| ij dksbZ vlj ugha dh xbZ lHkh n'kkvksa esa 5% Pd ;qDr larkfir LDH us 
Mkyrk gSA Pd ;qDr MgAl LDH, fofHkUu Pd ek=k ds 83% C  mRikn p;urk ds lkFk 100% ifjorZu çnf'kZr 13

lkFk lgvo{ksi.k fof/k ls cuk;k x;kA tyfoyk;d esa fd;kA ¼Hkstk x;k½
bu inkFkksZ vkSj buds rkfir #iksa dks cgqdk;hZ mRçsjd 

cgqdk;hZ LDH O;qRiUu mRçsjd ls dSldsM vfHkfØ;k }kjk uohdj.kh; ls foeku bZa/ku

ck;ks vk/kkfjr fjQkbujh ladqyksa esa 5&gkbMªksDlh x;k] ftlesa 70±5% mRikn ¼0.1 xzk ÝDVksl] 0.1 xzk 
feFkkby Qj¶;wjy (5-HMF) ckjg ewyHkwr v.kqvksa esa ls ,EcjyhLV&15, DMF esa 120° ls ij rhl feuV½ feykA 
,d igpkuk x;k gSA bls lkekU;r% vEy mRçsjd ls vfHkfØ;k pØ ds lkFk mRikn esa yxkrkj deh ik;h x;hA 
ÝDVkst+ ds futZyu ls cuk;k tkrk gSA bl vfHkfØ;k dk ç;qDr mRçsjd dks lY¶;wfjd vEy dh fofHkUu lkanzrk 
v/;;u O;olkf;d mRçsjd ,EcjfyLV&15 ls fd;k ¼0.5 ls 2 M½ ls iqulZYQksusV fd;k x;kA iqulZØh; 

ck;ksekl ls jlk;u 

,EcjfyLV&15 Bksl vEy mRçsjd ls ÝDVksl dk 5&gkbMªksDlh feFkkby Qj¶;wjy esa futZyu

34 35



B
ie

n
n
ia

l 
R

ep
or

t 
2
0
1
0
-2

0
1
2

f}
ok

f"k
Zd
 i

zfr
osn

u
  2

0
1

0
-2

0
1

2

dkWij (o) mRçsfjr vehuksa ls behu cukus dh ok;q& vklkuh ls çkIr dkij mRçsjd vkSj vklkuh ls mRiknksa dk 
vkDlhdj.k fof/k lkekU; n'kkvksa esa v/;;u dh xbZA foyxu lekfgr gSA fo'ksÔ #i ls ;g fof/k csathu behu 
fofHkUu behuksa vehuksa] tSls fd cSatyhd] ,fyQSfVd] cukus ds fy, dkQh mi;ksxh gSA bl iFk ls nksuksa 
pØh; lSdaMjh vkSj foÔeh ,jkseSfVd lxa/k ls cukus ds leferh; vkSj pØh; behu ijaijkxr #i ls cuk;s tk 
fy, ;g mRçsj.k fof/k mi;ksxh FkkA bl fof/k ds ykHk ;s gSa lds gSaA ¼vkj,llh ,Mokalsl 2013, 2, 5119½
fd blesa foyk;d eqDr ok;q vkDlhdkjd ds #i esa] 

dkWij mRçsfjr foyk;d ;qDr voLFkk esa vehuksa ls behuks dk ok;q&vkDlhdj.k }kjk la'ysÔ.k

lkekU; n'kkvksa esa foÔekax H&  ft;ksykbV mRçsjd ds dke djuk (iii) fofHkUu ,jhu ds lkFk vfHkfØ;k djuk 
lkFk LVkbjhu dk fofHkUu ,jhuksa ds lkFk gfjr tyh; tSls fd ,fulksy] fQuksy] usIFkksy vkSj ;gka rd fd 
,jhyhdj.k fd;k x;kA mRçsjd us 100% rd tyh; foÔekaxh ,jhu (iv) vklkuh ls mRçsjd vkSj mRikn dks 
,jhyhd`r mRikn dh p;urk lk;DyksgsDtsu foyk;d esa vyx djuk (v) H&  ft;ksykbV /kkrq vk/kkfjr mRçsjdksa 
çnf'kZr dhA d{k rki ij lk/kkj.k <ax ls [kfut vEy ds ls lLrk (vi) H&  ft;ksykbV dks dbZ ckj iqu%ç;qDr 
lkFk mRçsjd dks iqulZfØ; fd;k tk ldkA igys fjiksVZ fd;k tk ldk ftlesa lfØ;rk esa dksbZ fo'ksÔ uqdlku 
fd;s x;s fof/k;ksa ls bl fof/k ds fuEu ykHk gSa & (i) ijek.kq ugha gqvkA ¼;wjksfi;u t- vksjx- dSe- 2012, 3520½
n{krk  vkSj fdlh mi&mRikn dk u cuuk (ii) vklkuh ls 

β

β

β

H&  ft;ksykbV mRçsfjr LVkbjhuksa dk tyh; ,jhyhdj.k β

csathu ls fQuksy ds gkbMªksDlhyhdj.k ds fy, larkfir CuZnAl f=&LDH iqupZØh; mRçsjd

,d in esa csathu ls fQuksy cukus ds gkbMªksDlhyhdj.k larkfir LDH dks va'kr% Cu ls foLFkkfir fd;k x;k gS] 
ds fy, n{k fof/k dk fodkl djuk dkQh le; ls iqupZØh; mRçsjd ds #i esa ç;ksx fd;k rFkk dkcZfud 
pqukSrhiw.kZ jgk gSA blesa de mRikn cukus ds lkFk&lkFk foyk;dksa ds ç;ksx dks oafpr fd;k gSA mRçsjd us 65° ls 
vlaxr foyk;d dk ç;ksx vkSj mRçsjd dk iquçZ;ksx ij 1.36% fQuksy 100% p;urk ds lkFk fn;kA 
dkQh eqf'dy gksrk gSA bu eqf'dyksa dks nwj djus ds fy, ¼,iykbM Dys lk;Ul 53 (2011) 297½

fMiuksu] α  vlar`Ir fdVksu] e`nqy lnL; bl mRçsjd us fMiuksu dh vf/kdre p;urk 92% 
IykfLVlkbt+j rFkk lqxa/kksa esa ç;qDr gksrk gSA lkWy- tSy ,lhVksQhuksu ds 68% ifjorZu ds lkFk 170° ls ij lkr 
fof/k ls cuk;s x;s uSuks&LQfVd lYQsVsM ft+jdksfu;k ?kaVs esa fn[kk;hA ;g mRçsjd ikap ckj iquçZ;qDr fd;k 
mRçsjd }kjk foyk;d eqDr voLFkk esa ,lhVksfQuksu ds x;kA ¼t- vkWQ lkWy tSy Vsd 61, 275-280, 2012½
Lo&la?kuu }kjk bls cuk;k x;kA 650°ls ij larkfir 

-β

lYQsVsM ftjdksfu;k Bksl vEy mRçsjd ls fMiuksu dk la'ysÔ.k

lw{e jlk;uksa vkSj vkSÔf/k;ksa ds fy, LVkbjhu vkDlkbM nks eq[; mRikn fn;sA Co&MksIM mRçsjd us 120°ls- ij 
,d egRoiw.kZ dkcZfud ek/;e gSA Co vkSj Fe LVkbjhu dk egÙke ifjorZu 61% vkSj 80% p;urk ds 
lg&vk;uksa ls MksIM fd;s x;s Js.khc) lYQsV jfgr vkSj lkFk vkB ?kaVs ds ckn fd;kA Å"eh; iqutZfur mRçsjd us 
lYQsV ds lkFk bVhfj;k&ftjdksfu;k (Y-ZrO ) dk FkksM+k de ifjorZu (54%) fcuk p;urk dks çHkkfor fd;s 2

ewY;kadu vk.kqfod O  ds lkFk DMF foyk;d esa rhu vfHkfØ;k pØksa rd fn[kk;kA ¼,iykbM dSV A % 2

LVkbjhu ds mRçsfjr biksDlhdj.k ds fy, fd;k x;kA tujy] 383 (2010)161½

lHkh mRçsjdksa us LVkbjhu vkDlkbM vkSj cSatyMhgkbM] 

Y-ZrO  vk/kkfjr Bksl mRçsjd }kjk vk.kqfod O  ls LVkbjhu dk biksDlhdj.k 2 2

ekbØksoso lgk; bLVªksxksy ls ,uhFkksy ds {kkj vk/kkfjr {kkj mRçsjd ds #i esa ç;ksx djds fd;k x;kA MgAl ds 
leko;ou dk v/;;u MgAl vkSj Ni:Al LDH dks Bksl ijek.kfod vuqikr 4.0 ij 99% ifjorZu] 86% VªkUl 

,ydSfuy ,jkseSfVDl dk ekbØksoso lgk; leko;ou

p;urk ds lkFk ¼bLVªksxksy % mRçsjd Hkkj vuqikr = 2:1] oy; ij yxs foLFkkidksa ij fuHkZj djrk gS rFkk lfØ; 
T= 140° ls-] 90 feuV] DMF½ feykA DFT x.kuk ls irk lkbVksa ds PKa ls bl rjg dh vfHkfØ;kvksa esa fu;af=r 
pyk fd bu ,ydSfuy ,jkseSfVDl dk ifjorZu] ,jkseSfVd gksrk gSA ¼Hkstk x;kA½ 

HMS ds ehlkslajU/kzksa esa LoLFkkus varHkZfjr RhCl ¼,iykbM dSV A % tujy 409-410 (2011) 99-105½ 
(TPPTS)  (TPPTS = m&VªkbZlYQksusVks VªkbZfQukby 3 blh çdkj çksiyhu ds mRçsfjr gkbMªksQksjfeyhdj.k esa 
Q klQ hu )  m R ç s f j r  f ou k by  , LV j  d s  99% ifjorZu ,yMhgkbM ds 100% p;urk ds lkFk 
gkbMªksQksjfeyhdj.k esa 100% ifjorZu vkblks& foÔekaxh Rh-HMS mRçsjd ls feyk ftls N ckj 
,yMhgkbM ds mPp p;urk ds lkFk çkIr gqvkA iquçZ;qDr fd;k x;kA ¼,iykbM dSV A  tujy 2012, 
gkbMªksQksjfeyhdj.k ds nkSjku cus ,flfVd vEy us Rh 415-416, 124-131½
ladqy dks dkcksZDlhysV ladqy cukdj vlfØ; fd;kA 

 %

foukby ,LVj vkSj çksihu ds gkbMªksQksjfeyhdj.k ds fy, Rh-TPPTS ladqy varHkkfjr ÔVdks.kh; 
ehlhlajU/kzh flfydk (HMS) 

Z

fpVkslu dks mRçsjd ds #i esa ç;qDr djds gsIVsuksy vkSj dke gSiVsuksy % cSatyMhgkbM ds 1:4 vuqikr ij fn[kkA 
csatyMhgkbM ds la?kuu ls foyk;d eqDr voLFkk esa eksMfyax v/;;uksa ls xfr fu;a=d in dk irk yxk;k 
tSlfeuyMhgkbM cuk;k x;kA mRçsjd dk lcls vPNk x;kA ¼ts- eksy- dSV A % dSe 339 (2011) 86-91½ 

,yMhgkbMksa ds foyk;d eqDr p;fur la?kuu gsrq fpVkslu mRçsjd 

rkfir lrgh f} LDH Bksl {kkj mRçsjd ls Xyhlhjksy > 97% 'kq) ik;k x;kA vfHkfØ;k dks 
Vªkal&,lVhfjfQds'ku }kjk fofHkUu f=&XyhljkbM rsyksa lQyrkiwoZd ,d fdyksxzke Lrj ij lu&¶ykoj rsy ij 
¼[kk|] v[kk| vkSj ids gq,½ dks olk vEy feFkkby ,LVj mPp fd;k x;kA bl çdkj çkIr ck;ksMht+y dk HkkSfrd 
(FAME) esa ifjofrZr fd;k x;kA feFksuksy % rsy ds xq.k/keZ ekud DIN ds rqY; ik;k x;kA ¼ck;ksfjlksZl 
vk.kfod vuqikr 5.6:1 rFkk T= 60° ls ij > 95% VSDuksyksth] 109 (2012) 57½ ¼isVsUV Qkby fd;k x;k % 
FAME 5 ?kaVs esa feykA lfØ;rk ds fcuk fdlh gkfu ds 0371/DEL/2011, 14 Qjojh 2011; PCT/IN2012/ 

bl mRçsjd dks pkj ckj iquçZ;qDr fd;k x;kA çkIr 000092, 10 Qjojh] 2012½

LDH çkIr inkFkZ ds Bksl {kkj mRçsjd ls ck;ks Mht+y cukus dh gfjrj fof/k 

foeku ds fy, nzo ,Ydsuksa dks n{k #i ls fo'ksÔr;k bZa/ku tSlk ç;ksx djds ,d ik= esa Qj¶;wjy dk ,lhVksu ds 
tSlk ç;ksx fd;k tk ldrk gSA lSY;wykst+ ls nzo ,Ydsu lkFk ,yMksy la?kuu gkbMªkstuhdj.k fd;k x;kA mPp 
cukus dk ykHk ;g gS fd ;g [kk| ij dksbZ vlj ugha dh xbZ lHkh n'kkvksa esa 5% Pd ;qDr larkfir LDH us 
Mkyrk gSA Pd ;qDr MgAl LDH, fofHkUu Pd ek=k ds 83% C  mRikn p;urk ds lkFk 100% ifjorZu çnf'kZr 13

lkFk lgvo{ksi.k fof/k ls cuk;k x;kA tyfoyk;d esa fd;kA ¼Hkstk x;k½
bu inkFkksZ vkSj buds rkfir #iksa dks cgqdk;hZ mRçsjd 

cgqdk;hZ LDH O;qRiUu mRçsjd ls dSldsM vfHkfØ;k }kjk uohdj.kh; ls foeku bZa/ku

ck;ks vk/kkfjr fjQkbujh ladqyksa esa 5&gkbMªksDlh x;k] ftlesa 70±5% mRikn ¼0.1 xzk ÝDVksl] 0.1 xzk 
feFkkby Qj¶;wjy (5-HMF) ckjg ewyHkwr v.kqvksa esa ls ,EcjyhLV&15, DMF esa 120° ls ij rhl feuV½ feykA 
,d igpkuk x;k gSA bls lkekU;r% vEy mRçsjd ls vfHkfØ;k pØ ds lkFk mRikn esa yxkrkj deh ik;h x;hA 
ÝDVkst+ ds futZyu ls cuk;k tkrk gSA bl vfHkfØ;k dk ç;qDr mRçsjd dks lY¶;wfjd vEy dh fofHkUu lkanzrk 
v/;;u O;olkf;d mRçsjd ,EcjfyLV&15 ls fd;k ¼0.5 ls 2 M½ ls iqulZYQksusV fd;k x;kA iqulZØh; 

ck;ksekl ls jlk;u 

,EcjfyLV&15 Bksl vEy mRçsjd ls ÝDVksl dk 5&gkbMªksDlh feFkkby Qj¶;wjy esa futZyu
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Rh-NaETS-10 vkSj Rl-NaETS-4 mRçsfjr vksyhQhuksa ds lkFk n&,ehu dh 47% p;urk fn[kk;h tcfd 
gkbMªks,ehuksfefFkyhdj.k ls 100% ifjorZu ,ehuksa ds ik;jkyhfMu vkSj fiijhMhu ds lkFk 48% p;urk FkhA 
mPp p;urk ds lkFk feykA ;s nksuksa mRçsjd f}rh; ,ehu mRçsjd lfØ;rk vkSj p;urk esa fcuk fdlh gkfu ds 
tSls fd ekjQksyhu vkSj ik;jksyhMhu ds lkFk dkQh l{ke #i ls iqupZfØr fd;k x;kA 
çHkkoh FksA Rh-ETS-10 us 1&gSDt+hu vkSj ekjQksyhu ds 

jksgfM;e fofu;fer NaETS-10 vkSj NaETS-4, foÔekaxh mRçsjd ls gkbMªks,ehuksfefFkyhdj.k 

ty&?kqyu'khy fyxSaM f=&lYQksusVsM fVªl ¼ckbZ&fQukby½ QklQhu (BiPhTS) ds Co ladqy ls mPp

,Ydhuksa dk gkbMªksQkjeyhdj.k 

fofHkUu Hkkj LFkkukUrj.k çksRlkgdksa ¼lg&foyk;d] feFkkbysVsM &lkbDyksMsDlVªhu ;k lfØ; dkcZu dh 
vknzZd] lkbDyksMSDlVªhu vkSj lfØ; dkcZu½ dh mifLFkfr esa bl mRçsjd us 1&vkWDVhu dk 
vuqifLFkfr vkSj mifLFkfr esa mPp ,ydhuksa ds gkbMªksQkjeyhdj.k mPp ifjorZu (95%) vkSj 
gkbMªksQkjeyhdj.k ds fy, ty ?kqyu'khy BiPhTS ds ,YMhgkbM dh p;urk (85-95%) ds lkFk fd;kA 
Co ladqy dk mRçsjd dh rjg ç;ksx fd;k x;kA CTAB, ¼,iykbM dSV A % tu- 413-414 (2012) 273-279½ 

β

fofHkUu dkcZfud ifjorZuksa ds fy, n{k dk;jy mRçsjdksa mudk ç;ksx vlefer LVªhdj vfHkfØ;k] lkbukbM ds 
dk fMtkbu vkSj fodkl] vlefer mRçsj.k dk ân; gS fofHkUu lzksrksa ls ,YMhgkbM dk lk;uhdj.k vlefer 
dk;jy ds vafre mRiknksa dk vkSÔ/k] d`fÔ jlk;u] Lokn oy; [kksyus dh vfHkfØ;k] ,ehu vkSj ty U;wDyksQkby 
,oa lqxa/k esa O;kid mi;ksx gksrk gSA dk;jy ds vafre ds lkFk jslehd biksDlkbM dh xfr ds vyxu vkSj 
mRiknksa vkSj dk;jy fyxSaM ds mPp ewY; dks /;ku esa vksfyfQuksa dk vlefer gkbMªksQkjeyhdj.k ds fy;s 
j[krs gq, fuEu iqupZØh; mRçsjd fMt+kbu fd;s x;s vkSj fd;k x;kA

dk;jy mRçsj.k

2&fQukby bFkksuksy O;olkf;d egRo dk lxa/k jlk;u fd;k x;kA iw.kZ&ifjorZu mPp p;urk ds lkFk ik;k 
gSA fpVkslu ij Pd dk v/;;u LVkbjhu vkDlkbM ds x;kA ¼MkyVu VªkUl 41 (2012) 2910-2917½
gkbMªkstuhdj.k ls 2&fQukby bFkksuksy cukus ds fy, 

p;fur lw{e jlk;uksa ds la'ysÔ.k ds fy, /kkrq vk/kkfjr uSuksa d.kh; foÔekaxh mRçsjd

(BiPhTs) ds ty&?kqyu'khy Ru ladqy us fofHkUu iqu%çkZIr fd;k x;k vkSj iqupZØ.k ç;ksxksa us fn[kk;k fd 
valr`Ir gkbMªksdkcZuksa ds gkbMªkstuhdj.k esa lk/kkj.k pkj ckj yxkrkj lkbDyksgSDtsu ds fy, lfØ;rk vkSj 
n'kk esa mPp p;urk ds lkFk n{k lfØ;rk çnf'kZr dhA p;urk mPp cuh jghA ¼dSV lkabl ,aM VSd % DOI : 10, 
,d lk/kkj.k fof/k foyxu ls mRçsjd dks vklkuh ls 1039/C2Cy20172K½ 

lekax mRçsjd

f=&lYQksusVsM fVªl ¼ckbZ&fQukby½ QklQhu (BiPhTs) ds Ru ladqy ls mRçsfjr tyh; f}#ih

gkbMªkstuhdj.k 

=;h ukbVªkstu ls lec) nks dk;jy lsysu bdkb;ksaokys ,aVh@flu &,ehuks ,Ydksgy vkSj buSuf'k;ks 'kq) 
dk;jy eSØkspØh Cr(III) lsysu ladqy Js.kh esa cuk;s biksDlkbM >99% çkfIr rFkk buSuf'k;ks çpqjrk ds lkFk 
x;sA ;s ladqy dkQh lfØ; Fks vkSj fofHkUu jSlehd Vªkal jghA blds vfrfjDr iqupZØ.k dk Hkh ykHk jgkA ¼VªSVk 
vkSj fet+ks biksDlkbM ds ,fuyhuksa ds lkFk buSuf'k;ks gSMªu 67, (2011), 8300½
p;fur AKR/ARO d{k rki ij gq;s vkSj ftlesa 

β

iqupZØh; eSØkspØh; Cr(III) lSysu ladqyksa }kjk biksDlkbM ds AKR/ARO ls buSuf'k;ks 'kq) &,ehuks

,Ydksgy cukuk

β

dk;jy iqupZØh; eSØkspØh; V(V) lSysu ladqy 97% rd feykA ¼VªSVk gSMªu 67. 2011, 7073½
VªkbZxksy fyadj ds lkFk la'ysfÔr fd;s x;s vkSj vlefer bl mRçsjd ¼10 v.kq %½ dks TMSCN ds lkFk fofHkUu 
lkbuhdj.k vfHkfØ;kvksa esa mRçsjd tSls ç;qDr fd;s N&cSatkbyhehul ls vlefer ;qxu fd;k x;kA 
x;sA bl mRçsjd us KCN vkSj NaCN tSls de [kphZys] α&,ehuksukbVªkby yxHkx la[;kRed çkfIr vkSj 99% ee 
vOkk"ih; lk;ukbM lzksrksa ds lkFk mRd`"V mRikn çkfIr ds lkFk] 2&feFkksDlh foLFkkfir N&cSatkyhehu ds lkFk 
vkSj ee 99% rd çnf'kZr dhA bl mRçsjd us lqjf{kr feykA le; vkSj rkieku] nl ?kaVk vkSj -40° ls- Øe'k% 
lk;ukbM lzksr bFkkby lk;uksQksjesV ds lkFk FkkA ¼Hkstk x;kA½
lk;uksgk;fMªu dkcksZusV mPp çkfIr ds lkFk fn;k vkSj ee 

dk;jy eSØkspØh; V(V) lSysu ladqyksa esa Økmu bFkj tSls cus uewus }kjk ,yMhgkbMksa dh buSuf'k;ks
p;fur O-,lhVkby lkbuhdj.k@lkbuksQksjeyhdj.k 

vusd iqupZØh; dk;jy ,ekbM vk/kkfjr vkSjxSuks 4375½
mRçsjd cuk;s x;s vkSj fofHkUu lxa/k vkSj ,yhQsfVd Js.khc) dk;jy eSØkspØh; Mn(III) lsysu ladqy] 
N&cSathgkbfMªyhehul ds lkFk bFkkby lk;uksQkjesV eksukseSfjd rFkk MkbeSfjd dk;jy eSØkspØh; lsysu 
dks lkbukbV lzksr tSlk ysdj vlefer LVhdj fyxSaM vkSj Vªkbxksy fyadj ds lkFk cuk;s x;sA dk;jy 
vfHkfØ;k dh x;hA bu mRçsjdksa ls 95% çkfIr rFkk 90% MkbeSfjd eSØkspØh; mRçsjd ¼5 v.kq %½ ls buSuf'k;ks 
ee ds lkFk ,ehuks ukbVªkby feykA bl fof/k ls 'kq) bikDlkbM mRd`"V çkfIr (> 99%) vkSj ee (> 96%) 
(R)&fQukby,ykuhu rFkk (R)&3&fQukby çksisu&1, ds lkFk feykA ¼ts- dSVy- 286 (2012) 41-50½ 
2&Mk;kehu Hkh cuk;s x;sA ¼t- vksjx- dSe- 77 (2012) 

APN jks/kd ek/;fed tSls &,feuks vEy vkSj dk;jy 3&Mkb,ehu ds la'ysÔ.k ds fy, C &lefer2

iqupZØh; vkSjxSuks mRçsjd ls buSuf'k;ks p;fur LVhdj vfHkfØ;k 

α

(1 R, 2 R) – (-) Mkb,ehukslkbDyksgSDt+su dkSyj ds lkFk bikDlhdj.k ls tyh; NaOCl ds lkFk mPp TOF vkSj 
NksVs pSuy okys cM+s fNnz eki dh flfydk vkSj fyadj buSuf'k;ks p;urk rRlEcfU/kr mRiknksa ds fy, feyhA 
(CH ) -NH-eSykehu&fiijsthu½ ds lkFk dk;jy bl fof/k dks mPp ruko fojks/kh vkSÔf/k ySoØkseSdkfye 2 3

MkbeSfjd Mn(III) lsysu ladqy dks vpfyr fd;k x;kA (ee 98%) dks ,d xzke ds Lrj ij cukus esa ç;qDr Hkh fd;k 
bl mRçsjd ls dbZ vksyhQhuksa ds buSuf'k;ks p;fur x;kA ¼VsVªkgSMªu 68 (2012) 6812½

fofHkUu lSfylyfMgkbM O;qRiUuksa ds lkFk (15, 25) lYQksDlhdj.k ds fy, 30% H O  rFkk 0°ls- ij 10 2 2

(+)-2-,ehuks-1,2-MkbfQukbybFksuky½ ds la?kuu ls ?kaVs rd rRlEcU/kh dk;jy lYQksDlkbM cukus ds 
,ehuks ,Ydksgy vk/kkfjr f'kQ {kkj cuk;s x;sA fy, n{k #is.k ç;qDr fd;k x;kA ¼ifjorZu 93%; ee 

Lo&LFkkus Ti(Oi-Pr)  ds lkFk cus bu fyxSMksa ds 98% rd½A ¼t- eksy- dSV A : 361-362 (2012) 36-44½ 4

ladqy dks iwoZ dk;jy lYQkbMksa ds vlefer 

VkbVsfu;e ,ehuks ,Ydksgy O;qRiUu f'kQ {kkj ladqyksa ls gkbMªkstuijkDlkbM ls lYQksbMksa dk vlefer
lYQksDlhdj.k 

vçdkf;Zr ,Ydhuksa ds bikDlhdj.k gsrq vpfyr MkbeSfjd dk;jy Mn(III) ladqy

mRçsjd ls dkQh mPp çkfIr (93%) feyh] tks bl x;h ftudk çkjafHkd pH 6 ls vf/kd FkkA DMSO 
mRçsjd fof/k ls lcls Åaph jghA ewy ,EcjfyLV&15 dks foyk;d esa iqupZØ.k ds nkSjku pH esa dksbZ fo'ksÔ ifjorZu 
bl lY¶;wfjd vEy ls lYQksusV djus ls] iqupZØ.k dk;Z ugha ik;k x;k vkSj 7 pØksa rd lfØ;rk esa dksbZ deh ugha 
laiknu csgrj jgkA vfHkfØ;k ds ckn pH de gks x;k gqbZA 
tcfd mRçsjd dh lfØ;rk mu vfHkfØ;kvksa esa {kh.k gks 
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Rh-NaETS-10 vkSj Rl-NaETS-4 mRçsfjr vksyhQhuksa ds lkFk n&,ehu dh 47% p;urk fn[kk;h tcfd 
gkbMªks,ehuksfefFkyhdj.k ls 100% ifjorZu ,ehuksa ds ik;jkyhfMu vkSj fiijhMhu ds lkFk 48% p;urk FkhA 
mPp p;urk ds lkFk feykA ;s nksuksa mRçsjd f}rh; ,ehu mRçsjd lfØ;rk vkSj p;urk esa fcuk fdlh gkfu ds 
tSls fd ekjQksyhu vkSj ik;jksyhMhu ds lkFk dkQh l{ke #i ls iqupZfØr fd;k x;kA 
çHkkoh FksA Rh-ETS-10 us 1&gSDt+hu vkSj ekjQksyhu ds 

jksgfM;e fofu;fer NaETS-10 vkSj NaETS-4, foÔekaxh mRçsjd ls gkbMªks,ehuksfefFkyhdj.k 

ty&?kqyu'khy fyxSaM f=&lYQksusVsM fVªl ¼ckbZ&fQukby½ QklQhu (BiPhTS) ds Co ladqy ls mPp

,Ydhuksa dk gkbMªksQkjeyhdj.k 

fofHkUu Hkkj LFkkukUrj.k çksRlkgdksa ¼lg&foyk;d] feFkkbysVsM &lkbDyksMsDlVªhu ;k lfØ; dkcZu dh 
vknzZd] lkbDyksMSDlVªhu vkSj lfØ; dkcZu½ dh mifLFkfr esa bl mRçsjd us 1&vkWDVhu dk 
vuqifLFkfr vkSj mifLFkfr esa mPp ,ydhuksa ds gkbMªksQkjeyhdj.k mPp ifjorZu (95%) vkSj 
gkbMªksQkjeyhdj.k ds fy, ty ?kqyu'khy BiPhTS ds ,YMhgkbM dh p;urk (85-95%) ds lkFk fd;kA 
Co ladqy dk mRçsjd dh rjg ç;ksx fd;k x;kA CTAB, ¼,iykbM dSV A % tu- 413-414 (2012) 273-279½ 

β

fofHkUu dkcZfud ifjorZuksa ds fy, n{k dk;jy mRçsjdksa mudk ç;ksx vlefer LVªhdj vfHkfØ;k] lkbukbM ds 
dk fMtkbu vkSj fodkl] vlefer mRçsj.k dk ân; gS fofHkUu lzksrksa ls ,YMhgkbM dk lk;uhdj.k vlefer 
dk;jy ds vafre mRiknksa dk vkSÔ/k] d`fÔ jlk;u] Lokn oy; [kksyus dh vfHkfØ;k] ,ehu vkSj ty U;wDyksQkby 
,oa lqxa/k esa O;kid mi;ksx gksrk gSA dk;jy ds vafre ds lkFk jslehd biksDlkbM dh xfr ds vyxu vkSj 
mRiknksa vkSj dk;jy fyxSaM ds mPp ewY; dks /;ku esa vksfyfQuksa dk vlefer gkbMªksQkjeyhdj.k ds fy;s 
j[krs gq, fuEu iqupZØh; mRçsjd fMt+kbu fd;s x;s vkSj fd;k x;kA

dk;jy mRçsj.k

2&fQukby bFkksuksy O;olkf;d egRo dk lxa/k jlk;u fd;k x;kA iw.kZ&ifjorZu mPp p;urk ds lkFk ik;k 
gSA fpVkslu ij Pd dk v/;;u LVkbjhu vkDlkbM ds x;kA ¼MkyVu VªkUl 41 (2012) 2910-2917½
gkbMªkstuhdj.k ls 2&fQukby bFkksuksy cukus ds fy, 

p;fur lw{e jlk;uksa ds la'ysÔ.k ds fy, /kkrq vk/kkfjr uSuksa d.kh; foÔekaxh mRçsjd

(BiPhTs) ds ty&?kqyu'khy Ru ladqy us fofHkUu iqu%çkZIr fd;k x;k vkSj iqupZØ.k ç;ksxksa us fn[kk;k fd 
valr`Ir gkbMªksdkcZuksa ds gkbMªkstuhdj.k esa lk/kkj.k pkj ckj yxkrkj lkbDyksgSDtsu ds fy, lfØ;rk vkSj 
n'kk esa mPp p;urk ds lkFk n{k lfØ;rk çnf'kZr dhA p;urk mPp cuh jghA ¼dSV lkabl ,aM VSd % DOI : 10, 
,d lk/kkj.k fof/k foyxu ls mRçsjd dks vklkuh ls 1039/C2Cy20172K½ 

lekax mRçsjd

f=&lYQksusVsM fVªl ¼ckbZ&fQukby½ QklQhu (BiPhTs) ds Ru ladqy ls mRçsfjr tyh; f}#ih

gkbMªkstuhdj.k 

=;h ukbVªkstu ls lec) nks dk;jy lsysu bdkb;ksaokys ,aVh@flu &,ehuks ,Ydksgy vkSj buSuf'k;ks 'kq) 
dk;jy eSØkspØh Cr(III) lsysu ladqy Js.kh esa cuk;s biksDlkbM >99% çkfIr rFkk buSuf'k;ks çpqjrk ds lkFk 
x;sA ;s ladqy dkQh lfØ; Fks vkSj fofHkUu jSlehd Vªkal jghA blds vfrfjDr iqupZØ.k dk Hkh ykHk jgkA ¼VªSVk 
vkSj fet+ks biksDlkbM ds ,fuyhuksa ds lkFk buSuf'k;ks gSMªu 67, (2011), 8300½
p;fur AKR/ARO d{k rki ij gq;s vkSj ftlesa 

β

iqupZØh; eSØkspØh; Cr(III) lSysu ladqyksa }kjk biksDlkbM ds AKR/ARO ls buSuf'k;ks 'kq) &,ehuks

,Ydksgy cukuk

β

dk;jy iqupZØh; eSØkspØh; V(V) lSysu ladqy 97% rd feykA ¼VªSVk gSMªu 67. 2011, 7073½
VªkbZxksy fyadj ds lkFk la'ysfÔr fd;s x;s vkSj vlefer bl mRçsjd ¼10 v.kq %½ dks TMSCN ds lkFk fofHkUu 
lkbuhdj.k vfHkfØ;kvksa esa mRçsjd tSls ç;qDr fd;s N&cSatkbyhehul ls vlefer ;qxu fd;k x;kA 
x;sA bl mRçsjd us KCN vkSj NaCN tSls de [kphZys] α&,ehuksukbVªkby yxHkx la[;kRed çkfIr vkSj 99% ee 
vOkk"ih; lk;ukbM lzksrksa ds lkFk mRd`"V mRikn çkfIr ds lkFk] 2&feFkksDlh foLFkkfir N&cSatkyhehu ds lkFk 
vkSj ee 99% rd çnf'kZr dhA bl mRçsjd us lqjf{kr feykA le; vkSj rkieku] nl ?kaVk vkSj -40° ls- Øe'k% 
lk;ukbM lzksr bFkkby lk;uksQksjesV ds lkFk FkkA ¼Hkstk x;kA½
lk;uksgk;fMªu dkcksZusV mPp çkfIr ds lkFk fn;k vkSj ee 

dk;jy eSØkspØh; V(V) lSysu ladqyksa esa Økmu bFkj tSls cus uewus }kjk ,yMhgkbMksa dh buSuf'k;ks
p;fur O-,lhVkby lkbuhdj.k@lkbuksQksjeyhdj.k 

vusd iqupZØh; dk;jy ,ekbM vk/kkfjr vkSjxSuks 4375½
mRçsjd cuk;s x;s vkSj fofHkUu lxa/k vkSj ,yhQsfVd Js.khc) dk;jy eSØkspØh; Mn(III) lsysu ladqy] 
N&cSathgkbfMªyhehul ds lkFk bFkkby lk;uksQkjesV eksukseSfjd rFkk MkbeSfjd dk;jy eSØkspØh; lsysu 
dks lkbukbV lzksr tSlk ysdj vlefer LVhdj fyxSaM vkSj Vªkbxksy fyadj ds lkFk cuk;s x;sA dk;jy 
vfHkfØ;k dh x;hA bu mRçsjdksa ls 95% çkfIr rFkk 90% MkbeSfjd eSØkspØh; mRçsjd ¼5 v.kq %½ ls buSuf'k;ks 
ee ds lkFk ,ehuks ukbVªkby feykA bl fof/k ls 'kq) bikDlkbM mRd`"V çkfIr (> 99%) vkSj ee (> 96%) 
(R)&fQukby,ykuhu rFkk (R)&3&fQukby çksisu&1, ds lkFk feykA ¼ts- dSVy- 286 (2012) 41-50½ 
2&Mk;kehu Hkh cuk;s x;sA ¼t- vksjx- dSe- 77 (2012) 

APN jks/kd ek/;fed tSls &,feuks vEy vkSj dk;jy 3&Mkb,ehu ds la'ysÔ.k ds fy, C &lefer2

iqupZØh; vkSjxSuks mRçsjd ls buSuf'k;ks p;fur LVhdj vfHkfØ;k 

α

(1 R, 2 R) – (-) Mkb,ehukslkbDyksgSDt+su dkSyj ds lkFk bikDlhdj.k ls tyh; NaOCl ds lkFk mPp TOF vkSj 
NksVs pSuy okys cM+s fNnz eki dh flfydk vkSj fyadj buSuf'k;ks p;urk rRlEcfU/kr mRiknksa ds fy, feyhA 
(CH ) -NH-eSykehu&fiijsthu½ ds lkFk dk;jy bl fof/k dks mPp ruko fojks/kh vkSÔf/k ySoØkseSdkfye 2 3

MkbeSfjd Mn(III) lsysu ladqy dks vpfyr fd;k x;kA (ee 98%) dks ,d xzke ds Lrj ij cukus esa ç;qDr Hkh fd;k 
bl mRçsjd ls dbZ vksyhQhuksa ds buSuf'k;ks p;fur x;kA ¼VsVªkgSMªu 68 (2012) 6812½

fofHkUu lSfylyfMgkbM O;qRiUuksa ds lkFk (15, 25) lYQksDlhdj.k ds fy, 30% H O  rFkk 0°ls- ij 10 2 2

(+)-2-,ehuks-1,2-MkbfQukbybFksuky½ ds la?kuu ls ?kaVs rd rRlEcU/kh dk;jy lYQksDlkbM cukus ds 
,ehuks ,Ydksgy vk/kkfjr f'kQ {kkj cuk;s x;sA fy, n{k #is.k ç;qDr fd;k x;kA ¼ifjorZu 93%; ee 

Lo&LFkkus Ti(Oi-Pr)  ds lkFk cus bu fyxSMksa ds 98% rd½A ¼t- eksy- dSV A : 361-362 (2012) 36-44½ 4

ladqy dks iwoZ dk;jy lYQkbMksa ds vlefer 

VkbVsfu;e ,ehuks ,Ydksgy O;qRiUu f'kQ {kkj ladqyksa ls gkbMªkstuijkDlkbM ls lYQksbMksa dk vlefer
lYQksDlhdj.k 

vçdkf;Zr ,Ydhuksa ds bikDlhdj.k gsrq vpfyr MkbeSfjd dk;jy Mn(III) ladqy

mRçsjd ls dkQh mPp çkfIr (93%) feyh] tks bl x;h ftudk çkjafHkd pH 6 ls vf/kd FkkA DMSO 
mRçsjd fof/k ls lcls Åaph jghA ewy ,EcjfyLV&15 dks foyk;d esa iqupZØ.k ds nkSjku pH esa dksbZ fo'ksÔ ifjorZu 
bl lY¶;wfjd vEy ls lYQksusV djus ls] iqupZØ.k dk;Z ugha ik;k x;k vkSj 7 pØksa rd lfØ;rk esa dksbZ deh ugha 
laiknu csgrj jgkA vfHkfØ;k ds ckn pH de gks x;k gqbZA 
tcfd mRçsjd dh lfØ;rk mu vfHkfØ;kvksa esa {kh.k gks 
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ty dks foyxu lnL; ds #i esa ysdj ,d in esa ewY;oku buSukf'k;ks 'kq) biksDlkbM vkSj Mk;ksy 42% ¼lS)kfUrd 
buSuf'k;ks 'kq) biksDlkbM vkSj Mk;ksy çkIr djus ds fy, çkfIr 50%½ rFkk ee >99% cukus ds fy, fd;k x;kA bl 
jslfed var ds biksDlkbMksa dh HKR cgqr mi;ksxh fof/k fof/k ls dk;jy vkSÔ/k v.kq (R)&eSDlhyhVkbu vkSj 
gSA iqupZØh; dk;jy Co(III) eSØkspØh; lsysu ladqy (S)&çksisuksyksy vPNh çkfIr vkSj buSukf'k;ks p;urk ds 
dk ç;ksx jslfed biksDyksjksgkbfMªu] çksihu vkDlkbM] lkFk cuk;s x;sA ¼dSe- ;wjks- t- 18 (2012) 5256½
LVkbjhu vkDlkbM vkSj XykbflfMy bZFkj ds HKR ls 

iqupZØh; eSØkspØh; Co(III) laysu ladqyksa ds lkFk vlefer HKR 

Cu(II) eSØkspØh; lsysu vkSj [H ] lsysu mRçsfjr vlefer ukbVªks,yMksy vfHkfØ;k vkSj bldk α 1 4

,Mjhujftdxzkgh ,xksfuLV (R) fQukbybQjkbu cukus esa mi;ksx 

β&gkbMªksDlhukbVªks,Ydsu cukus ds fy, vlefer (90%) vkSj ee ~99% fn[kkbZA 3&ehFkksDlhcSatyMhgkbM 
ukbVªks,yMksy vfHkfØ;k ,d l'kDr la'ysÔ.k fof/k gS ds vlefer ukbVªks,YMksy vfHkfØ;k ls bl fof/k ls 
vkSj ;s ,Ydsu tSo lfØ; ;kSfxd cukus ds fy, egRoiw.kZ buSuf'k;ks 'kq) (R)&fQukbybQjkbu ¼1&,Mjhujftd 
ewyHkwr gSaA dk;jy eksukseSfjd vkSj MkbeSfjd eSØkspØh; xzkgh ,xksfuLV½ cuk;k x;kA ¼ACS dSV (2011) 1529-

lsysu ds dbZ u;s Cu(II) ladqy Lo&LFkkus [H ] lsysu 1535; ,iykbM dSV A % 439-440 (2012) 74-79½4

fyxSaM ds lkFk cuk;s x;s ftUgksaus d{k rki ij mPp çkfIr 

lh/ks &,ehuks dks cukus ds fy, fVu fofuef;r ft;ksykbV mRçsjd 

fVu fofu;fer ft;ksykbV fofHkUu dhVksuksa vkSj x;kA d{k rki ij 10-120 feuV esa α &,ehuks ukbVªkby 
,YMhgkbMk s a  d s  ,ehu vk S j V ª kb feFk kby dh mRd`"V çkfIr ¼96% rd½ jghA ¼,iykbM dSV A % t 
flykbyklk;ukbM ds lkFk lh/kk α&,ehuks ukbfVªy 419 -420 (2012) 22-30½
cukus ds fy, foyk;d eqDr voLFkk esa n{k mRçsjd ik;k 

vksyhQhuksa dk vlefer gkbMªksQksjeyhdj.k 

Mh,u, ca/ku vkDlhdkjd fojks/kh vkSj cSDVhfj;k fojks/kh varZfØ;.k] vkDlhdkjd fojks/kh vkSj cSDVhfj;k fojks/kh 
ço`fÙk;ksa ds fy, dk;jy f'kQ {kkj fyxSaM 'kq) buSukf'k;ks ço`fr;ksa ds fy, vf/kd l{ke ik;k x;kA ¼LiSDVªks fde- 
#i esa muds Ni, Cu vkSj  Zn ladqyks ds lkFk cuk;s x;s ,DVk 81 (2011) 199-208½ 
vkSj mDr ds fy, ewY;kadu fd;s x;sA dkWQ FkkbZel dkWQ Fkkbel Mh,u, vkSj ckschu lhje ,Yc;wfeu (BSA) 

5 6 -1Mh,u, ls mPp ca/ku fLFkjkad 2 x 10  ls 4.5x10  M  çksVhu ds lkFk dk;jy V(V) us lfØ;rk fn[kkbZA lkbVks 
ik;k x;kA lHkh ladqyksa us lqijvkDlkbM (56.99%) vkSj foÔkDrrk] gSi 2 dksf'kdkvksa ds va'kks esa dk;jyVh ls 
gkbMªksfDly (45-89%) ç{kkyu ds fy, dkQh lfØ;rk çHkkfor ik;h x;hA R&buSuf'k;ksej us mPprj ca/ku 

6 -1 4 -1fn[kk;hA iqu% ladqyksa us xzke (+) vkSj xzke (-) cSDVhfj;k fLFkjkad (51x10  M ) S&buSuf'k;ksej (01 x 10  M ) ds 
ds fy, cSDVhfj;k fojks/kh lfØ;rk fn[kkbZ ysfdu os lkis{k çnf'kZr fd;kA ¼;wjks- t- esM- dSe- 2011, 46, 5074-
QQwan ds lkis{k ugha FksA S&buSuf'k;ksej ls Mh,u, 5085½ 

/kkrq f'kQ {kkj ladqyksa ds buSuf'k;ksejksa ds Mh,u, esa ca/ku vkDlhdkjd fojks/kh vkSj cSDVhfj;k fojks/kh 
ço`fr;ksa ds fy, dk;jy foHksnu }kjk n`<+rk 

lfØ; ;kSfxdksa ls ysdj tSo fuEudj.kh; cgqydksa rd /kkrq iwoZxkeh ds lkFk dk;jy mRçsjd cuk;s x;s vkSj bUgsa 
ç;qDr gksusokys buSuf'k;ks 'kq) ,YMhgkbM dks cukus ds vksyhQhuksa ds vlefer gkbMªksQkjeyhdj.k ds fy, 
fy, vlefer gkbMªksQkjeyhdj.k ,d n{k fof/k ds #i ç;ksx djus ij mPp ifjorZu (98%) muds Øfed 
esa  /;ku vkdfÔZr dj jgh gSA dk;jy QkLQhu jfgr dk;jy ,YMhgkbM ds mPp ee (>99%) ds lkFk lkekU; 
fyxSaM fMtkbu fd;s x;s vkSj Rh(acac) (CO)  laØe.k n'kkvksa esa feykA ¼Hkstk x;kA ½2

cSaftfyd czksekbM dk cSatfYMgkbM esa i;kZoj.k laxr ,sfyQSfVd czksekbMksa ds fy, bl fof/k us dke ugha fd;k 
vkDlhdkjd H O  }kjk tyh; ek/;e esa ljy ,oa ysfdu nwljh fof/k;ksa dh rqyuk esa dfBu vfHkfØ;k 2 2

p;fur ifjorZu crk;k x;k gSA bu n'kkvksa esa n'kkvksa dh t#jr ugha gksrhA lk/kkj.k vfHkfØ;k n'kk 
cSatfYMgkbM dh vPNh çkfIr feyhA çLrqr fof/k n{k] vkSj mRd`"V mRiknksa dh çkfIr bl fof/k dks ljy vkSj 
p;fur] lkekU; voLFkk esa H O  ds lkFk mDr ifjorZu vkdÔZd cukrh gSA ¼flUFk- dkWE;wu- 2011, 41, 2712½2 2

ds fy, jghA bu vkDlhdkjdksa ds fy, gkykafd 

csafty czksekbM dk csatkYMgkbM esa lh/kk ifjorZu 

fcuk {kkj ds csafty ,Ydyh bZFkj cukus dh ,d lkekU; vafre mRikn ikus dk lQy ç;ksx rFkk lkFk&lkFk 
n{k vkSj i;kZoj.k laxr fof/k fodflr dh x;hA FeSO  lkekU; vkSj lk/kkj.k vfHkfØ;k n'kk esa gksus ds dkj.k ;g 4

cSatkbyvkDlhfifjMhfu;e fVªQysV dk ,d vPNk lacaf/kr çpkyksa ds rkyesy la;kstu ds fy, mi;qDr gSA 
foLFkkid ik;k x;kA bl fof/k esa FeSO  dh rhu ckj ¼flUFk- dksE;wu- 2011, 41, 720½4

iquçkZfIr çnf'kZr dh xbZA bl çdkj bl fof/k ls jkspd 

{kkj ds fcuk csafty ,Ydyh bZFkj cukuk

I  vkSj InCl  }kjk mRçsfjr 1, 5 vkSj 1, 8 uSQFkkbZfjMhul ueh ds çfr laosnu'khy ugha gSA mRçsjd dks iquçkZIr 2 3

ds fjft+;ks p;fur la'ysÔ.k ds fy, vfr n{k fof/k djds n{krkiwoZd ikap pØksa rd iquçZ;ksx fd;k x;kA ;g 
fodflr dh x;hA ;g fof/k foLFkkfir uSQFkkbZfjMhUl ds vkdkjh uewus] fofHkUu tSo lfØ; v.kqvksa esa ik;s tkrs gSaA 
ljy vkSj O;kogkfjd la'ysÔ.k dks crkrh gS vkSj mRçsjd ¼flUFk- dkWE;wu 2011, 41, 1843½
ds ljy lapkyu ds dkj.k fo'ksÔ ekxZnf'kZr gSA ok;q ;k 

1,8 uSQFkkbZfjMhUl dk la'ysÔ.k

vYdksgy vkSj vehuksa ds ok;q vkDlhdj.kh tqM+u ls bZehu vehu ds tqM+u ls bZehu cukus ds fy;s ;g ,d lkekU;] 
cukus gsrq ,d gfjr ,oe~ n{k fof/k dk fodkl fd;k x;k i;kZoj.k laxr fof/k gSA ¼;wjks- t- vkjx- dsfe- 2012, 

gSA bl n'kk esa vfHkfØ;k fcuk fdlh laØe.k /kkrq] fyxSaM 4457½
rFkk lg&foyk;d ds gksrh gSA fofHkUu vYdksgy ,oe~ 

NaOH mRçsfjr bZehu la'ysÔ.k % vkYdksgy vkSj vehu dk ok;q vkDlhdj.kh tqMu

behMktksy [1,2 -a] fifjMhu O;qRiUu ,d egRoiw.kZ v.kq gS dh x;h ;g vfHkfØ;k igyh ckj fjiksVZ dh x;hA 
tks O;kid tSoh; lfØ;rk ¼ok;jyjks/kh] vYljjks/kh] ¼flUFksfll 2011, 635½
cSDVhfj;kjks/kh] QaQwnjks/kh] dSyf'k;e pSuy ck/kd vkSj ,dy fØLVy ,DlvkjMh }kjk ,d u;s la'ysfÔr ;kSfxd 
lEeksgd½ j[krk gSA Å"eh; vkSj ekbØksoso lgk; fof/k ls dh lajpuk lqfuf'pr dh x;hA bl fof/k ds ;g ykHk gSa 
mDr O;qRiUu ,ehuksa fifjMhu vkSj α&czkseks &dhVks  fd blesa] de [kphZyk miyC/k O;olkf;d 2&,ehuks 
,LVj vfHkfØ;k }kjk LoPN n'kk esa cuk;s vkSj çkIr fd;s czksehuksfijhMhu vkSj α&czkseks &dhVks ,LVj fy;k x;k] 
x;sA ekbØksoso fdj.ku }kjk mPp çkfIr rFkk xfr ¼<2 rst vfHkfØ;k] ljy dk;Z] mPp çkfIr rFkk mRikn 'kqf) 
feuV½ ds lkFk vfHkfØ;k dh x;hA mDr nksuksa fof/k;ksa ls gSA 

β

β

foLFkkfir behMktksy [1,2 -a] fifjMhUl dk Å"eh; vkSj ekbØksoso lgk; 'kh?kz la'ysÔ.k 

çdk'k mRçsj.k vkSj çdk'k lfØ; v.kq 

5, 10, 15 fVªlfQukby 20¼3,4&MkbgkbMªksDlh fQukby½ pyk fd fo'ksÔ lkanzrk ijkl esa v.kqvksa esa mRØe.kh; iqtau 
ikjfQfjuksa ds iqaftr O;ogkjksa dk tyh; foy;u esa pH fof/k jgh] vkSj H&iqaftr v.kq] nks fofHkUu pH ijkl ij 
vkSj lkanzrk ds lkis{k v/;;u] fLFkj voLFkk vf/k'kksÔ.k FksA ¼t- fQth- dSe- B, 114 (2010) 8327½
vkSj mRltZu LisVªksekih }kjk fd;k x;kA v/;;uksa ls irk 

iqaftr ikWjfQfjuksa ij çdk'k HkkSfrd v/;uu 
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ty dks foyxu lnL; ds #i esa ysdj ,d in esa ewY;oku buSukf'k;ks 'kq) biksDlkbM vkSj Mk;ksy 42% ¼lS)kfUrd 
buSuf'k;ks 'kq) biksDlkbM vkSj Mk;ksy çkIr djus ds fy, çkfIr 50%½ rFkk ee >99% cukus ds fy, fd;k x;kA bl 
jslfed var ds biksDlkbMksa dh HKR cgqr mi;ksxh fof/k fof/k ls dk;jy vkSÔ/k v.kq (R)&eSDlhyhVkbu vkSj 
gSA iqupZØh; dk;jy Co(III) eSØkspØh; lsysu ladqy (S)&çksisuksyksy vPNh çkfIr vkSj buSukf'k;ks p;urk ds 
dk ç;ksx jslfed biksDyksjksgkbfMªu] çksihu vkDlkbM] lkFk cuk;s x;sA ¼dSe- ;wjks- t- 18 (2012) 5256½
LVkbjhu vkDlkbM vkSj XykbflfMy bZFkj ds HKR ls 

iqupZØh; eSØkspØh; Co(III) laysu ladqyksa ds lkFk vlefer HKR 

Cu(II) eSØkspØh; lsysu vkSj [H ] lsysu mRçsfjr vlefer ukbVªks,yMksy vfHkfØ;k vkSj bldk α 1 4

,Mjhujftdxzkgh ,xksfuLV (R) fQukbybQjkbu cukus esa mi;ksx 

β&gkbMªksDlhukbVªks,Ydsu cukus ds fy, vlefer (90%) vkSj ee ~99% fn[kkbZA 3&ehFkksDlhcSatyMhgkbM 
ukbVªks,yMksy vfHkfØ;k ,d l'kDr la'ysÔ.k fof/k gS ds vlefer ukbVªks,YMksy vfHkfØ;k ls bl fof/k ls 
vkSj ;s ,Ydsu tSo lfØ; ;kSfxd cukus ds fy, egRoiw.kZ buSuf'k;ks 'kq) (R)&fQukbybQjkbu ¼1&,Mjhujftd 
ewyHkwr gSaA dk;jy eksukseSfjd vkSj MkbeSfjd eSØkspØh; xzkgh ,xksfuLV½ cuk;k x;kA ¼ACS dSV (2011) 1529-

lsysu ds dbZ u;s Cu(II) ladqy Lo&LFkkus [H ] lsysu 1535; ,iykbM dSV A % 439-440 (2012) 74-79½4

fyxSaM ds lkFk cuk;s x;s ftUgksaus d{k rki ij mPp çkfIr 

lh/ks &,ehuks dks cukus ds fy, fVu fofuef;r ft;ksykbV mRçsjd 

fVu fofu;fer ft;ksykbV fofHkUu dhVksuksa vkSj x;kA d{k rki ij 10-120 feuV esa α &,ehuks ukbVªkby 
,YMhgkbMk s a  d s  ,ehu vk S j V ª kb feFk kby dh mRd`"V çkfIr ¼96% rd½ jghA ¼,iykbM dSV A % t 
flykbyklk;ukbM ds lkFk lh/kk α&,ehuks ukbfVªy 419 -420 (2012) 22-30½
cukus ds fy, foyk;d eqDr voLFkk esa n{k mRçsjd ik;k 

vksyhQhuksa dk vlefer gkbMªksQksjeyhdj.k 

Mh,u, ca/ku vkDlhdkjd fojks/kh vkSj cSDVhfj;k fojks/kh varZfØ;.k] vkDlhdkjd fojks/kh vkSj cSDVhfj;k fojks/kh 
ço`fÙk;ksa ds fy, dk;jy f'kQ {kkj fyxSaM 'kq) buSukf'k;ks ço`fr;ksa ds fy, vf/kd l{ke ik;k x;kA ¼LiSDVªks fde- 
#i esa muds Ni, Cu vkSj  Zn ladqyks ds lkFk cuk;s x;s ,DVk 81 (2011) 199-208½ 
vkSj mDr ds fy, ewY;kadu fd;s x;sA dkWQ FkkbZel dkWQ Fkkbel Mh,u, vkSj ckschu lhje ,Yc;wfeu (BSA) 

5 6 -1Mh,u, ls mPp ca/ku fLFkjkad 2 x 10  ls 4.5x10  M  çksVhu ds lkFk dk;jy V(V) us lfØ;rk fn[kkbZA lkbVks 
ik;k x;kA lHkh ladqyksa us lqijvkDlkbM (56.99%) vkSj foÔkDrrk] gSi 2 dksf'kdkvksa ds va'kks esa dk;jyVh ls 
gkbMªksfDly (45-89%) ç{kkyu ds fy, dkQh lfØ;rk çHkkfor ik;h x;hA R&buSuf'k;ksej us mPprj ca/ku 

6 -1 4 -1fn[kk;hA iqu% ladqyksa us xzke (+) vkSj xzke (-) cSDVhfj;k fLFkjkad (51x10  M ) S&buSuf'k;ksej (01 x 10  M ) ds 
ds fy, cSDVhfj;k fojks/kh lfØ;rk fn[kkbZ ysfdu os lkis{k çnf'kZr fd;kA ¼;wjks- t- esM- dSe- 2011, 46, 5074-
QQwan ds lkis{k ugha FksA S&buSuf'k;ksej ls Mh,u, 5085½ 

/kkrq f'kQ {kkj ladqyksa ds buSuf'k;ksejksa ds Mh,u, esa ca/ku vkDlhdkjd fojks/kh vkSj cSDVhfj;k fojks/kh 
ço`fr;ksa ds fy, dk;jy foHksnu }kjk n`<+rk 

lfØ; ;kSfxdksa ls ysdj tSo fuEudj.kh; cgqydksa rd /kkrq iwoZxkeh ds lkFk dk;jy mRçsjd cuk;s x;s vkSj bUgsa 
ç;qDr gksusokys buSuf'k;ks 'kq) ,YMhgkbM dks cukus ds vksyhQhuksa ds vlefer gkbMªksQkjeyhdj.k ds fy, 
fy, vlefer gkbMªksQkjeyhdj.k ,d n{k fof/k ds #i ç;ksx djus ij mPp ifjorZu (98%) muds Øfed 
esa  /;ku vkdfÔZr dj jgh gSA dk;jy QkLQhu jfgr dk;jy ,YMhgkbM ds mPp ee (>99%) ds lkFk lkekU; 
fyxSaM fMtkbu fd;s x;s vkSj Rh(acac) (CO)  laØe.k n'kkvksa esa feykA ¼Hkstk x;kA ½2

cSaftfyd czksekbM dk cSatfYMgkbM esa i;kZoj.k laxr ,sfyQSfVd czksekbMksa ds fy, bl fof/k us dke ugha fd;k 
vkDlhdkjd H O  }kjk tyh; ek/;e esa ljy ,oa ysfdu nwljh fof/k;ksa dh rqyuk esa dfBu vfHkfØ;k 2 2

p;fur ifjorZu crk;k x;k gSA bu n'kkvksa esa n'kkvksa dh t#jr ugha gksrhA lk/kkj.k vfHkfØ;k n'kk 
cSatfYMgkbM dh vPNh çkfIr feyhA çLrqr fof/k n{k] vkSj mRd`"V mRiknksa dh çkfIr bl fof/k dks ljy vkSj 
p;fur] lkekU; voLFkk esa H O  ds lkFk mDr ifjorZu vkdÔZd cukrh gSA ¼flUFk- dkWE;wu- 2011, 41, 2712½2 2

ds fy, jghA bu vkDlhdkjdksa ds fy, gkykafd 

csafty czksekbM dk csatkYMgkbM esa lh/kk ifjorZu 

fcuk {kkj ds csafty ,Ydyh bZFkj cukus dh ,d lkekU; vafre mRikn ikus dk lQy ç;ksx rFkk lkFk&lkFk 
n{k vkSj i;kZoj.k laxr fof/k fodflr dh x;hA FeSO  lkekU; vkSj lk/kkj.k vfHkfØ;k n'kk esa gksus ds dkj.k ;g 4

cSatkbyvkDlhfifjMhfu;e fVªQysV dk ,d vPNk lacaf/kr çpkyksa ds rkyesy la;kstu ds fy, mi;qDr gSA 
foLFkkid ik;k x;kA bl fof/k esa FeSO  dh rhu ckj ¼flUFk- dksE;wu- 2011, 41, 720½4

iquçkZfIr çnf'kZr dh xbZA bl çdkj bl fof/k ls jkspd 

{kkj ds fcuk csafty ,Ydyh bZFkj cukuk

I  vkSj InCl  }kjk mRçsfjr 1, 5 vkSj 1, 8 uSQFkkbZfjMhul ueh ds çfr laosnu'khy ugha gSA mRçsjd dks iquçkZIr 2 3

ds fjft+;ks p;fur la'ysÔ.k ds fy, vfr n{k fof/k djds n{krkiwoZd ikap pØksa rd iquçZ;ksx fd;k x;kA ;g 
fodflr dh x;hA ;g fof/k foLFkkfir uSQFkkbZfjMhUl ds vkdkjh uewus] fofHkUu tSo lfØ; v.kqvksa esa ik;s tkrs gSaA 
ljy vkSj O;kogkfjd la'ysÔ.k dks crkrh gS vkSj mRçsjd ¼flUFk- dkWE;wu 2011, 41, 1843½
ds ljy lapkyu ds dkj.k fo'ksÔ ekxZnf'kZr gSA ok;q ;k 

1,8 uSQFkkbZfjMhUl dk la'ysÔ.k

vYdksgy vkSj vehuksa ds ok;q vkDlhdj.kh tqM+u ls bZehu vehu ds tqM+u ls bZehu cukus ds fy;s ;g ,d lkekU;] 
cukus gsrq ,d gfjr ,oe~ n{k fof/k dk fodkl fd;k x;k i;kZoj.k laxr fof/k gSA ¼;wjks- t- vkjx- dsfe- 2012, 

gSA bl n'kk esa vfHkfØ;k fcuk fdlh laØe.k /kkrq] fyxSaM 4457½
rFkk lg&foyk;d ds gksrh gSA fofHkUu vYdksgy ,oe~ 

NaOH mRçsfjr bZehu la'ysÔ.k % vkYdksgy vkSj vehu dk ok;q vkDlhdj.kh tqMu

behMktksy [1,2 -a] fifjMhu O;qRiUu ,d egRoiw.kZ v.kq gS dh x;h ;g vfHkfØ;k igyh ckj fjiksVZ dh x;hA 
tks O;kid tSoh; lfØ;rk ¼ok;jyjks/kh] vYljjks/kh] ¼flUFksfll 2011, 635½
cSDVhfj;kjks/kh] QaQwnjks/kh] dSyf'k;e pSuy ck/kd vkSj ,dy fØLVy ,DlvkjMh }kjk ,d u;s la'ysfÔr ;kSfxd 
lEeksgd½ j[krk gSA Å"eh; vkSj ekbØksoso lgk; fof/k ls dh lajpuk lqfuf'pr dh x;hA bl fof/k ds ;g ykHk gSa 
mDr O;qRiUu ,ehuksa fifjMhu vkSj α&czkseks &dhVks  fd blesa] de [kphZyk miyC/k O;olkf;d 2&,ehuks 
,LVj vfHkfØ;k }kjk LoPN n'kk esa cuk;s vkSj çkIr fd;s czksehuksfijhMhu vkSj α&czkseks &dhVks ,LVj fy;k x;k] 
x;sA ekbØksoso fdj.ku }kjk mPp çkfIr rFkk xfr ¼<2 rst vfHkfØ;k] ljy dk;Z] mPp çkfIr rFkk mRikn 'kqf) 
feuV½ ds lkFk vfHkfØ;k dh x;hA mDr nksuksa fof/k;ksa ls gSA 

β

β

foLFkkfir behMktksy [1,2 -a] fifjMhUl dk Å"eh; vkSj ekbØksoso lgk; 'kh?kz la'ysÔ.k 

çdk'k mRçsj.k vkSj çdk'k lfØ; v.kq 

5, 10, 15 fVªlfQukby 20¼3,4&MkbgkbMªksDlh fQukby½ pyk fd fo'ksÔ lkanzrk ijkl esa v.kqvksa esa mRØe.kh; iqtau 
ikjfQfjuksa ds iqaftr O;ogkjksa dk tyh; foy;u esa pH fof/k jgh] vkSj H&iqaftr v.kq] nks fofHkUu pH ijkl ij 
vkSj lkanzrk ds lkis{k v/;;u] fLFkj voLFkk vf/k'kksÔ.k FksA ¼t- fQth- dSe- B, 114 (2010) 8327½
vkSj mRltZu LisVªksekih }kjk fd;k x;kA v/;;uksa ls irk 

iqaftr ikWjfQfjuksa ij çdk'k HkkSfrd v/;uu 
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QSEVks lSadM laØe.k vf/k'kksÔ.k LiSDVªksekih }kjk TiO  vÅ"eh; rFkk Å"eh; MLCT voLFkkvksa ¼eq[;r% 2

2+ II II 3uSuks d.k lrg ij [(bpy  ML)]  ¼tgk¡ M = Os  ;k Ru ½ MLCT voLFkk½ ls gqvkA Hkkjh laØe.k /kkrq Os ls T;knk 2

ls varlZrg bysDVªku LFkkUrj.k fof/k dk v/;;u fd;k yEcs fLiu d{k tqM+u Ru ds lkis{k gksus dk dkj.k 
II 3x;kA Ru /TiO  ls ?kkrkad bysDVªku batsD'ku MLCT voLFkk dh vf/kd n{k ?kurk dks crk;k x;kA 2

çdk'kksÙksftr vÅ"eh; MLCT voLFkk ls gqvkA tcfd ¼dSe- ;wjks- t- 17, 2011, 1561½
II

Os  /TiO ls bysDVªku batsD'ku f}&?kkrkad nksuksa fof/k;ksa] 2  

çdk'k çsfjr varlrg bysDVªku LFkkUrj.kZ

QsEVkslsadM laØe.k vf/k'kksÔ.k LisDVªksekih }kjk çdk'k lhfer iYl pkSM+kbZ ¼<100 fs½ dk bysDVªku batsD'u ik;k 
IIlfØ; la'ysfÔr Ru  ladqy ¼K2[Ru (CN) (L)] ½ dk x;kA bysDVªku ds ihNs dh vksj dh LFkkukUrj.k xfrdh 4

v/;;u varlZrg bysDVªku LFkkaukrj.k dh xfrdh ds dk lqfuf'p;u {kj.k dh xfr ls fd;k x;kA 
IIfy,] uSuks d.k TiO  vkSj çdk'k mrsftr Ru  ladqy ij lkYosVksØksfed laosnd v.kq ds ç;ksx ls TiO  uSuksd.kksa ds 2 2

fd;k x;kA lkYosVksØksfed O;ogkj foyk;dksa ;k lrg ij vfr rhoz ET&xfrdh dh ;g çFke fjiksVZ gSA 
foyk;d feJ.k esa /kzqork cnyus ij fLFkj voLFkk ¼buvksjx dSe- 49 (2010) 4167½
vf/k'kksÔ.k vkSj mRltZu ls irk pykA ,dy ?kkrkadh vkSj 

varlZrg LFkkUrj.k fof/k dh xfrdh ij v/;;u

bZFkj fyad ls pkj ifjf/k fQukby ds çR;sd oy; ls lg fQYeksa ds fofHkUu ekbØksLdksfid Nfc;ksa us ;g lqfuf'pr 
la;ksth caf/kr] nks C16&,Ydkby dfM+;ksaokys u;s VSVªk fd;k fd e/; dq'ku vkSj mHkjs gq, can varokys uSuks uyh] 
fQukby iksjQksfju O;qRiUu cuk;s x;s] ftUgksaus ok;q ty uSuks NM+ cusA bu ladjs ufy;ksa dks iqfVdk cuus ds 
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lrg rF; ij v/;;u

ferO;;h çdk'k mRçsfjr fj;DVj ds fodkl ij dk;Z 'kq# Cyw fojatd ds {kj.k ds fy, fd;k x;kA lrg dks fcuk 
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UV-LED lzksr@ TiO  ysfir DokVZt uyh vk/kkfjr çdk'k mRçsjdh; uyh; fj,DVj2
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Iron and iodine are essential elements for the (PXRD given below) which show excellent 
human body. Iodine deficiency disorder (IDD) whiteness and stability under ambient 
and iron deficiency anaemia (IDA) caused by conditions for over 3 years.  Feedback was also 
insufficient intake of iodine and iron obtained from the Salt Department regarding 
respectively have serious detrimental effects on stability of iron and iodine in the salt.  Process 
the economic and social development of entire has been scaled up to 3 kg scale for the fortifying 
populations. Several products have been agents. Patent application (0607/DEL/2012) 
introduced in the market but they suffer from one ent i t led “Novel double for t i f ied sal t  
or more drawbacks which can be stated as compositions containing iron and iodine and 
follows: ( i) inadequate stabil i ty; ( i i ) process of preparation thereof” has been filed. 
unacceptable colour; (iii) foul smell; (iv) high Bioavailability test of the DFS is in progress in 
cost. Building on the institute's previous work on collaboration with the Bhavnagar Medical 
iodate incorporation into synthetic hydrotalcite, College.
double fortification agents have been prepared 

Double fortified salt (DFS)

Whereas our earlier innovations on brine chemicals.  One such application requires ultra 
clarification, pH control and morphology low levels of bromide.  Solar salt with solar 
modification helped to reduce the commonly recrystallization was studied at field level and 
mentioned impurities in salt to ultra low levels, about 100 ton of salt with highly reduced levels 
certain trace impurities could not be reduced to of all impurities including bromide and trace 
the levels required by user industries for specific metal ions was produced. (Patent Application 
applications such as production of specialty No.  0597/DEL/2012)

Ultrapure salt: Scale up of solar recrystallization process in salt pans 

PXRD  of  iron fortifying  agent (Iron- SHT)
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Cost-effective natural salt formulations for seawater substitution and mineral
fortification

Seawater may be required for diverse difficulty.  There are several products available 
applications in locations which are not in the market, which claim to be seawater 
necessarily in the proximity of the sea.  For substitutes, but these are expensive.  A cost-
example, many research laboratories across the effective method was developed to produce a 
world conduct research in seawater medium and salt composition which is the exact replica of 
struggle to obtain such water.  Indeed, our seawater constituents, which we have named 
motivation to address the problem arose from the Dry Sea. The product was sampled to an 
CSIR-MoES multi-institutional NMITLI individual for conducting trials in a household 
project on “Biofuel from marine microalgae” marine aquarium and the results were found to be 
where several participating laboratories very encouraging.  Similarly, studies were 
expressed difficulty in conducting their conducted with Chlorella variabilis marine 
experiments due to lack of seawater availability.  microalga and the results were almost identical 
Those maintaining marine aquariums far to that with pristine sea water. 
removed from the sea also face a similar 

Healthy growth of marine fauna  in aquarium 
containing artificial seawater made from Dry Sea

Comparative growth of marine microalga, Chlorella variabilis, 
in natural sea water and medium prepared from Dry Sea

Process for the purification of saline reject water of desalination plant and its direct use 
thereafter as salt solution for cooking purpose

Through appropriate process modifications, it natural salt formulations for seawater 
has been possible to make a second formulation - substitution, mineral fortification and processes 
Dry Sea MF - which is suitable for thereof” has been filed with the Indian Patent 
remineralization of drinking water excessively Office for these inventions (Patent Application 
depleted in mineral nutrients.  A provisional No. 3422/DEL/2011).
patent application entitled "Cost-effective 

Analysis of recrystallized solar 
salt obtained in scale up studies

NaCl (% w/w; dry basis) 

Ca (% w/w) 

Mg (% w/w)

SO  (% w/w)4

Br (ppm)

Fe (ppm)

Al (ppb)

Cd (ppb)

Co (ppb)

Cr (ppb)

Pb (ppb)

Ni

Constituents

“We thank you for sending us the salt for 
making the artificial sea water for our 
marine aquarium. We dissolved the required 
quantity of salt supplied by you in plain 
water to make salty sea water. The aquarium 
has been filled with the water and the sea 
water fishes seem to be very comfortable in 
the water since last two months.” Col P K 
Chatterjee (Retd), Dated: 07/03/2012

Although desalination plants have become above but it is important that land be available 
increasingly more popular - even in rural for this purpose and the climate be favorable.  In 
settings - the management of residues has proved many of the locations where the institute has set 
a major challenge, especially in inland areas.  If up RO plants, villagers come to fetch the water 
recovery from the plants is low, there can be a from the site of desalination plants and it 
large volume of reject water which would be occurred to us that if they can additionally be 
unfit for discharge if its TDS exceeds 2100 ppm.  provided with a pure salt water solution for 
On the other hand, when recovery is high, the cooking purposes, it may help them and also 
TDS level in the reject water rises further mitigate the problem of discharge.  A scheme 
making it still more unsuitable for discharge.  was devised for purification of reject brine and 
Forced evaporation of the water as practiced in proof of concept demonstrated. The scheme 
some prior art is capital intensive and energy would also make it possible for RO plants to 
consuming and best avoided in rural settings.  operate at high recovery (Patent Application No. 
Solar evaporation is a better alternative to the 0593/DEL/2012).  

Demonstration of the universality of the brine clarification-cum-pH control process for
preparation of pure salt: Study of different subsoil brines 

During the period covered by the present report, universality of our claim that this treatment 
US patents were granted for the innovations of improves the purity of salts from all types of sub-
brine clarification and brine clarification-cum- soil brines. Data on the quality of salt produced 
pH control for the production of salt having from subsoil brines from the inland belts of 
>99% purity and also with desired Ca/Mg ratio.  Gujarat are provided in the following table. 
A study was undertaken to ascertain the 

99.7

0.03

0.02

0.07

< 10 

< 0.15

< 2.8

< 1.3

< 0.7

< 0.7

< 4.2

< 1.5

Solar recrystallization
in salt pan (unwashed)

42

Solar recrystallization in salt pans
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Cost-effective natural salt formulations for seawater substitution and mineral
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Seawater may be required for diverse difficulty.  There are several products available 
applications in locations which are not in the market, which claim to be seawater 
necessarily in the proximity of the sea.  For substitutes, but these are expensive.  A cost-
example, many research laboratories across the effective method was developed to produce a 
world conduct research in seawater medium and salt composition which is the exact replica of 
struggle to obtain such water.  Indeed, our seawater constituents, which we have named 
motivation to address the problem arose from the Dry Sea. The product was sampled to an 
CSIR-MoES multi-institutional NMITLI individual for conducting trials in a household 
project on “Biofuel from marine microalgae” marine aquarium and the results were found to be 
where several participating laboratories very encouraging.  Similarly, studies were 
expressed difficulty in conducting their conducted with Chlorella variabilis marine 
experiments due to lack of seawater availability.  microalga and the results were almost identical 
Those maintaining marine aquariums far to that with pristine sea water. 
removed from the sea also face a similar 

Healthy growth of marine fauna  in aquarium 
containing artificial seawater made from Dry Sea

Comparative growth of marine microalga, Chlorella variabilis, 
in natural sea water and medium prepared from Dry Sea

Process for the purification of saline reject water of desalination plant and its direct use 
thereafter as salt solution for cooking purpose

Through appropriate process modifications, it natural salt formulations for seawater 
has been possible to make a second formulation - substitution, mineral fortification and processes 
Dry Sea MF - which is suitable for thereof” has been filed with the Indian Patent 
remineralization of drinking water excessively Office for these inventions (Patent Application 
depleted in mineral nutrients.  A provisional No. 3422/DEL/2011).
patent application entitled "Cost-effective 

Analysis of recrystallized solar 
salt obtained in scale up studies

NaCl (% w/w; dry basis) 
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SO  (% w/w)4

Br (ppm)

Fe (ppm)

Al (ppb)

Cd (ppb)
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Cr (ppb)

Pb (ppb)

Ni

Constituents

“We thank you for sending us the salt for 
making the artificial sea water for our 
marine aquarium. We dissolved the required 
quantity of salt supplied by you in plain 
water to make salty sea water. The aquarium 
has been filled with the water and the sea 
water fishes seem to be very comfortable in 
the water since last two months.” Col P K 
Chatterjee (Retd), Dated: 07/03/2012

Although desalination plants have become above but it is important that land be available 
increasingly more popular - even in rural for this purpose and the climate be favorable.  In 
settings - the management of residues has proved many of the locations where the institute has set 
a major challenge, especially in inland areas.  If up RO plants, villagers come to fetch the water 
recovery from the plants is low, there can be a from the site of desalination plants and it 
large volume of reject water which would be occurred to us that if they can additionally be 
unfit for discharge if its TDS exceeds 2100 ppm.  provided with a pure salt water solution for 
On the other hand, when recovery is high, the cooking purposes, it may help them and also 
TDS level in the reject water rises further mitigate the problem of discharge.  A scheme 
making it still more unsuitable for discharge.  was devised for purification of reject brine and 
Forced evaporation of the water as practiced in proof of concept demonstrated. The scheme 
some prior art is capital intensive and energy would also make it possible for RO plants to 
consuming and best avoided in rural settings.  operate at high recovery (Patent Application No. 
Solar evaporation is a better alternative to the 0593/DEL/2012).  

Demonstration of the universality of the brine clarification-cum-pH control process for
preparation of pure salt: Study of different subsoil brines 

During the period covered by the present report, universality of our claim that this treatment 
US patents were granted for the innovations of improves the purity of salts from all types of sub-
brine clarification and brine clarification-cum- soil brines. Data on the quality of salt produced 
pH control for the production of salt having from subsoil brines from the inland belts of 
>99% purity and also with desired Ca/Mg ratio.  Gujarat are provided in the following table. 
A study was undertaken to ascertain the 

99.7

0.03

0.02

0.07

< 10 

< 0.15

< 2.8

< 1.3

< 0.7

< 0.7

< 4.2

< 1.5

Solar recrystallization
in salt pan (unwashed)
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Solar recrystallization in salt pans
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The above results indicate that irrespective of impurities for its industrial applications. The 
the chemical composition of brine, the salt innovative process of salt production has helped 
produced is of high quality with permissible in maintaining Ca / Mg ratio 2 in all the cases. 

Process for reduction in fluoride content of salt and soda ash

Under a sponsored project with M/s Tata 
Chemicals Ltd, a process for improving quality 
of salt, produced in Magadi, Africa was (Patent Application 
developed, with reduction in fluoride content. No. 1028/DEL/2012). 

process for production of high purity soda ash 
from trona mineral was also developed with 
reduced fluoride content 

A 

Rajula

LRK

Bhavnagar

> 99.3

> 99.2

> 99.5

0.09

0.11

0.09

0.04

0.05

0.05

0.25

0.30

0.25

< 1.0

<1.5

<1.0

Constituents (dry basis, %w/w)Description

NaCl Mg SO4
Moisture & 

insoluble 
Sub-soil brine source Ca 

Specifications of salt produced through internationally patented clarification-cum-pH control process

Semi mechanization of solar salt works

As reported in the earlier biennial report, semi operation in small scale crystallizers and, as a 
mechanization process was employed in the result, salt production increased 50% during the 
experimental salt farm during the last two seasons last season. The harvester-cum-loader which has 
for salt harvesting. This reduced the drudgery of now been designed will be introduced during the 
labour involved in the harvesting of salt. The salt next  salt  harvesting  season.  
harvester was further modified for its easy 

Mechanically harvested solar salt heaping of salt at stacking platform (left) (right) 

Dye-assisted enhancement of evaporation rates in brines

Studies were initiated on use of dyes to accelerate identical manner.  The 6 °C higher temperature 
the evaporation of brine.  Those dyes were chosen would raise the vapour pressure leading to faster 
which can be either decolorized readily after evaporation.  Experiments were thereafter 
completion of the task or preferably, dyes which conducted in the mini fields at experimental salt 
coagulate and settle down beyond a certain dye farm using 4° Bé seawater.  It was observed that 
concentration and brine concentration.  A set of density rose to 25° Bé in 19 days for the brine with 
evaporation experiments was carried out with 5 ink whereas in the absence of ink the time 
ppm of a suitable ink in 5.15° Bé sea brine.   After required was 23-25 days.  An interesting 
4 days the brine with a special dye showed 25% observation was that coagulated dye obtained 
more evaporation than the control brine without under certain conditions could be re-dissolved in 
ink and the brine temperatures in the two cases dilute brine which may enable us to recycle the 
were 47 and 41°C, respectively, for experiments dye for a given initial dye concentration and 
and measurements otherwise conducted in defined initial and final brine densities.  

Evaporation ponds containing brine with and without special dye ;
Plot showing higher loss of weight (right) in dye-based system (black) compared to control (blue) 

(left)

The know-how for the patented integrated A 3 TPD test bed is presently under construction 
sulphate of potash (SOP)/magnesia (MgO) in the company's premises in Mithapur with part 
process was demonstrated to M/s Tata funding from the Department of Science & 
Chemicals Limited and technology licensed. Technology, Government of India.

Technology licensing to M/s Tata Chemicals Limited

Potash/magnesia-related R&D 

Alongside the test bed being set up at TCL, a 0.75 was appointed as Engineering Consultant to 
TPD SOP test bed was also sanctioned by DST carry out basic & detail engineering of the 
for installation at CSMCRI, as mentioned in the project. They have completed detail engineering 
previous report.   This nationally important design (given below) covering complete piping 
project is driven by the vision to make & instrumentation diagram, equipment layout, 
indigenous SOP fertilizer production cost structural details, equipment specification, 
competitive vis- à-vis imported MOP with the electrical & instrumentation detail, piping 

2ultimate aim of better soil and water detail, etc. 5000 m  area at our experimental salt 
management and sustainable agricultural farm has been earmarked for the test bed. Site 
productivity besides utilization of indigenous preparation work, including leveling & 
resources and job creation. The test bed will be embankment has been completed. Geo-
based on our dual fertiliser process (see process technical investigation has been done to assess 
flow diagram below), producing 0.75 TPD SOP load bearing capacity & resistivity of the soil. 
(FCO grade), 0.75 TPD ammonium sulphate These data were further used for designing of 
(FCO grade) and 0.3 TPD ultra-pure magnesia civil structures. Installation & commissioning of 
(PCT application cleared for patentability). M/s substation & main power distribution centre has 
SNC-Lavalin Engineering India Limited (SLEI) been completed. 

0.75 TPD SOP test bed at experimental salt farm (ESF)
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The above results indicate that irrespective of impurities for its industrial applications. The 
the chemical composition of brine, the salt innovative process of salt production has helped 
produced is of high quality with permissible in maintaining Ca / Mg ratio 2 in all the cases. 

Process for reduction in fluoride content of salt and soda ash

Under a sponsored project with M/s Tata 
Chemicals Ltd, a process for improving quality 
of salt, produced in Magadi, Africa was (Patent Application 
developed, with reduction in fluoride content. No. 1028/DEL/2012). 

process for production of high purity soda ash 
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reduced fluoride content 
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Sub-soil brine source Ca 

Specifications of salt produced through internationally patented clarification-cum-pH control process

Semi mechanization of solar salt works

As reported in the earlier biennial report, semi operation in small scale crystallizers and, as a 
mechanization process was employed in the result, salt production increased 50% during the 
experimental salt farm during the last two seasons last season. The harvester-cum-loader which has 
for salt harvesting. This reduced the drudgery of now been designed will be introduced during the 
labour involved in the harvesting of salt. The salt next  salt  harvesting  season.  
harvester was further modified for its easy 

Mechanically harvested solar salt heaping of salt at stacking platform (left) (right) 

Dye-assisted enhancement of evaporation rates in brines

Studies were initiated on use of dyes to accelerate identical manner.  The 6 °C higher temperature 
the evaporation of brine.  Those dyes were chosen would raise the vapour pressure leading to faster 
which can be either decolorized readily after evaporation.  Experiments were thereafter 
completion of the task or preferably, dyes which conducted in the mini fields at experimental salt 
coagulate and settle down beyond a certain dye farm using 4° Bé seawater.  It was observed that 
concentration and brine concentration.  A set of density rose to 25° Bé in 19 days for the brine with 
evaporation experiments was carried out with 5 ink whereas in the absence of ink the time 
ppm of a suitable ink in 5.15° Bé sea brine.   After required was 23-25 days.  An interesting 
4 days the brine with a special dye showed 25% observation was that coagulated dye obtained 
more evaporation than the control brine without under certain conditions could be re-dissolved in 
ink and the brine temperatures in the two cases dilute brine which may enable us to recycle the 
were 47 and 41°C, respectively, for experiments dye for a given initial dye concentration and 
and measurements otherwise conducted in defined initial and final brine densities.  

Evaporation ponds containing brine with and without special dye ;
Plot showing higher loss of weight (right) in dye-based system (black) compared to control (blue) 

(left)

The know-how for the patented integrated A 3 TPD test bed is presently under construction 
sulphate of potash (SOP)/magnesia (MgO) in the company's premises in Mithapur with part 
process was demonstrated to M/s Tata funding from the Department of Science & 
Chemicals Limited and technology licensed. Technology, Government of India.

Technology licensing to M/s Tata Chemicals Limited

Potash/magnesia-related R&D 

Alongside the test bed being set up at TCL, a 0.75 was appointed as Engineering Consultant to 
TPD SOP test bed was also sanctioned by DST carry out basic & detail engineering of the 
for installation at CSMCRI, as mentioned in the project. They have completed detail engineering 
previous report.   This nationally important design (given below) covering complete piping 
project is driven by the vision to make & instrumentation diagram, equipment layout, 
indigenous SOP fertilizer production cost structural details, equipment specification, 
competitive vis- à-vis imported MOP with the electrical & instrumentation detail, piping 

2ultimate aim of better soil and water detail, etc. 5000 m  area at our experimental salt 
management and sustainable agricultural farm has been earmarked for the test bed. Site 
productivity besides utilization of indigenous preparation work, including leveling & 
resources and job creation. The test bed will be embankment has been completed. Geo-
based on our dual fertiliser process (see process technical investigation has been done to assess 
flow diagram below), producing 0.75 TPD SOP load bearing capacity & resistivity of the soil. 
(FCO grade), 0.75 TPD ammonium sulphate These data were further used for designing of 
(FCO grade) and 0.3 TPD ultra-pure magnesia civil structures. Installation & commissioning of 
(PCT application cleared for patentability). M/s substation & main power distribution centre has 
SNC-Lavalin Engineering India Limited (SLEI) been completed. 

0.75 TPD SOP test bed at experimental salt farm (ESF)



All the long delivery items have been ordered. MT) at our experimental salt farm this season. We 
also procured 25 MT mixed salt from Rajula Some critical equipment, viz., calciners, pusher 
(Amreli distt., Gujarat), as part of CSMCRI's centrifuges have already been received at site. 

Procurement of balance equipment is scheduled project with Agaria Hitrakshak Manch to benefit 
the marginal salt workers. Agarias prepared in tandem with civil construction. 
mixed salt under the technical guidance of 

We have engaged M/s Auctors as Structure CSMCRI scientists. Mixed salt is also being 
3Design Consultant for monitoring and arranged from Greater Rann of Kutchh. 300 m  of 

evaluation of the civil construction work. They subsoil bittern produced during the last salt 
have completed detail designing of the plant season (the brine was treated with alum prior to 
building in collaboration with M/s SLEI. salt production) was processed for the recovery of 

3
Construction of the plant building is likely to be about 25 ton of crude carnallite. 500 m  of bittern 

produced during the last salt season has been completed in 5-6 months' time, after award of 
preserved in storage ponds and this too will be order. The plant is expected to be commissioned 
used for the production of carnallite required for by H1, 2013.
initiation of the SOP/MgO process. A sea water 

To address the problem of raw material sourcing intake channel has been constructed to cater to the 
for the SOP test bed, we prepared mixed salt (12 test bed's water requirement.

Equipment procured for SOP test bed at ESF

Production of kainite mixed salt at ESF

Average analysis of crude kainite
type mixed salt produced at ESF

Transfer of low sodium salt know how

Process for preparation of low sodium salt from Chemicals, Bhavnagar, and the technology was 
bittern through the institute's internationally transferred for commercial production.
patented process was demonstrated to M/s Anish 

Process for preparation of high bulk density (0.5-0.7) basic magnesium carbonate

A process for preparation of high bulk density process has been demonstrated & the technology 
(0.5-0.7) basic magnesium carbonate, suitable for was transferred to M/s Anish Chemicals, 
use in pharmaceutical formulations, using bittern Bhavnagar, for commercial production.
generated in solar salt works, was developed. The 

KCl

NaCl

MgSO4

MgCl2

Constituents

18.5

19.4

34.8

5.8
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Schematic of integrated process of sulphate of potash, ammonium sulphate and magnesia

(left) Key plan and (right) Photographs of activities for preparation of SOP test bed at ESF
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To address the problem of raw material sourcing intake channel has been constructed to cater to the 
for the SOP test bed, we prepared mixed salt (12 test bed's water requirement.

Equipment procured for SOP test bed at ESF

Production of kainite mixed salt at ESF

Average analysis of crude kainite
type mixed salt produced at ESF

Transfer of low sodium salt know how

Process for preparation of low sodium salt from Chemicals, Bhavnagar, and the technology was 
bittern through the institute's internationally transferred for commercial production.
patented process was demonstrated to M/s Anish 

Process for preparation of high bulk density (0.5-0.7) basic magnesium carbonate

A process for preparation of high bulk density process has been demonstrated & the technology 
(0.5-0.7) basic magnesium carbonate, suitable for was transferred to M/s Anish Chemicals, 
use in pharmaceutical formulations, using bittern Bhavnagar, for commercial production.
generated in solar salt works, was developed. The 
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Schematic of integrated process of sulphate of potash, ammonium sulphate and magnesia

(left) Key plan and (right) Photographs of activities for preparation of SOP test bed at ESF



Process for production of sulphate of potash from bittern through selective extraction of 
potassium 

Evapori te based technologies require of potassium from bittern using tartaric acid and 
considerable land area & favourable climatic the production of sulphate of potash (SOP) and 
conditions for solar evaporation. Selective ammonium sulphate. This approach potentially 
extraction of potassium with the aid of suitable can offer a viable solution, for optimum 
extractant addresses these concerns. A process utilisation of the bittern sources in the Greater 
was conceived and proof of concept studies Rann of Kutch to meet India's requirement. 
undertaken to demonstrate selective extraction (Patent Application No. 0606/DEL/2012)

Continuing studies on applications of patented green bromine reagent

2:1 NaBr-NaBrO  obtained in crude form 3

from the intermediate of liquid bromine 
manufacture as patented by the institute 
has been utilized in a number of 
bromination reactions including benzylic 
bromination.  One such reaction of 
considerable commercial importance is 
the conversion of p-nitrotoluene (PNT) 
into p-nitrobenzyl bromide (PNBBr). 
There are presently 141 global suppliers 
listed for this very important compound 
e m p l o y e d  i n  p h a r m a c e u t i c a l s  
manufacture. The scheme on the right 
shows the protection-deprotection 
strategy employed by Eli Lily in 1974 
towards the synthesis of Cephalexin 
intermediate. years ago, there was scope for further 

oimprovement.  Selective cold (0-5 C) Although the process was licensed by us a few 

Clean synthesis of crystalline p-nitrobenzyl bromide from p-nitrotoluene with zero 
organic discharge
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Deprotection

Whereas the process to be adopted in the SOP calcium carbonate with hydrochloric acid.  The 
test bed entails production of sulphate of potash, gypsum formed on desulphatation is reacted 
ammonium sulphate and magnesia, it was felt with ammonia and carbon dioxide to produce 
that an alternative approach should be devised ammonium sulphate in solution form and 
which dispense with the production of magnesia calcium carbonate as precipitate (Merseberg 
with concomitant process simplification.  Thus reaction).  The calcium carbonate is re-utilized 
an integrated process has been devised using in the reaction with hydrochloric acid while the 
bittern, ammonia and hydrochloric acid as the carbon dioxide is utilized in the Merseberg 
only raw materials.  The process comprises, reaction.  Except for ammonium sulphate 
among other steps, the desulphatation of recovery in solid state, where required, all 
schoenite end liquor with calcium chloride, the operations are carried out at ambient 
said calcium chloride, along with carbon tempera ture (Paten t  Appl ica t ion No.  
dioxide, being obtained from the reaction of 0600/DEL/2012).

Integrated process of production of potassium sulphate and ammonium sulphate from 
kainite mixed salt
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KCl is produced from carnallite mixed salt added to the prepared medium in a separating 
through its decomposition with water followed funnel, shaken well for thorough dispersion and 
by hot leaching of the decomposition product allowed to rest for phase separation. The solid 
(KCl + NaCl). Similar hot leaching operations collected from the upper fraction contained 
are also required for purification of mined exclusively KCl while that from the lower 
Sylvinite. The hot leaching process is very fraction was solely NaCl. Yields of the two 
energy intensive & requires substantial capital fractions added up to 100% recovery.
investment. Thus there is a genuine requirement Subsequently similar experiments were carried 

to develop an alternative approach for separation out utilizing CDP obtained from decomposition 
of KCl from NaCl which is economically viable of carnallite. CDP & solids obtained from both 
and energy saving. The true densities of the KCl the layers were subjected to microscopy (SEM) 
and NaCl crystalline solids were found to be 1.98 & composition analysis (EDAX & ion 

3 o chromatogram). The separation efficiency, as and 2.18 g/cm  (25 C) from the single crystal 
observed from the composition analysis, was data of the respective salts. Based on these 
poor, particularly for upper layer material. f i n d i n g s ,  f u r t h e r  e x p e r i m e n t s  w e r e  
Probable reasons might be the presence of conceptualized to separate the two salts 
minute amount of magnesium in CDP. Presently exploiting this small density difference. A non-
experiments are in progress to separate reactive liquid medium, having density of 2.08, 
potassium chloride from sodium chloride based was prepared by blending 10 parts of ethylene 

3 on difference in true density & size, and dichloride (density: 1.252 g/cm ) and 90 parts of 
3 encouraging results have been obtained as ethylene dibromide (density: 2.17 g/cm ). 

would be evident from the SEM images.Artificial solid mixture of KCl and NaCl was 

New innovations

A novel approach for ambient temperature separation of KCl from carnallite
decomposed product (CDP) 

Average analysis of CDP, upper layer and bottom layer 

CDP

Upper Layer

Bottom Layer

Material

EDAX

Ion Chromatogram

EDAX

Ion Chromatogram

EDAX

Ion Chromatogram

Analysis Method NaCl (%)KCl (%)

59.02

63.8

79.31

70.3

28.48

25.8

27.41

17.8

1.55

15.2

61.37

72.45

CDP Upper Layer Bottom Layer

SEM micrographs of CDP & solids obtained from upper and bottom layers
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only raw materials.  The process comprises, reaction.  Except for ammonium sulphate 
among other steps, the desulphatation of recovery in solid state, where required, all 
schoenite end liquor with calcium chloride, the operations are carried out at ambient 
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dioxide, being obtained from the reaction of 0600/DEL/2012).
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through its decomposition with water followed funnel, shaken well for thorough dispersion and 
by hot leaching of the decomposition product allowed to rest for phase separation. The solid 
(KCl + NaCl). Similar hot leaching operations collected from the upper fraction contained 
are also required for purification of mined exclusively KCl while that from the lower 
Sylvinite. The hot leaching process is very fraction was solely NaCl. Yields of the two 
energy intensive & requires substantial capital fractions added up to 100% recovery.
investment. Thus there is a genuine requirement Subsequently similar experiments were carried 

to develop an alternative approach for separation out utilizing CDP obtained from decomposition 
of KCl from NaCl which is economically viable of carnallite. CDP & solids obtained from both 
and energy saving. The true densities of the KCl the layers were subjected to microscopy (SEM) 
and NaCl crystalline solids were found to be 1.98 & composition analysis (EDAX & ion 

3 o chromatogram). The separation efficiency, as and 2.18 g/cm  (25 C) from the single crystal 
observed from the composition analysis, was data of the respective salts. Based on these 
poor, particularly for upper layer material. f i n d i n g s ,  f u r t h e r  e x p e r i m e n t s  w e r e  
Probable reasons might be the presence of conceptualized to separate the two salts 
minute amount of magnesium in CDP. Presently exploiting this small density difference. A non-
experiments are in progress to separate reactive liquid medium, having density of 2.08, 
potassium chloride from sodium chloride based was prepared by blending 10 parts of ethylene 

3 on difference in true density & size, and dichloride (density: 1.252 g/cm ) and 90 parts of 
3 encouraging results have been obtained as ethylene dibromide (density: 2.17 g/cm ). 

would be evident from the SEM images.Artificial solid mixture of KCl and NaCl was 

New innovations

A novel approach for ambient temperature separation of KCl from carnallite
decomposed product (CDP) 
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The scheme showing clean synthesis of crystalline p-nitrobenzyl bromide 
from p-nitrotoluene with zero organic discharge

 

Bromination of heterocycles using bromide-bromate couple in aqueous medium

Selective mono-bromination of aromatic proved to be efficient for bromination of various  
heterocyclic compounds through in-situ acid heterocycles under mild aqueous conditions 
activation of 2:1 bromide/bromate couple as a without use of any catalyst. Heterocycles having 
benign brominating reagent was explored. The in- electron rich substituents provided good yields 
situ acid activation of bromide:bromate couple (Ind. Eng. Chem. Res. 50 (2011) 12271).
generates the reactive species BrOH and it is 

 
(H) 2 B r-

+ B rO3
-

3H+, 5 -10 oC

aq .MeCN
3 Heteroarenes + 3 Heteroarenes (Br) + 3 H2O

Green bromine: In situ generated catalyst for selective oxidation of benzylic/secondary
alcohols

A process for selective oxidation of benzylic/secondary alcohols to the 
corresponding aldehydes/ketones with catalytic amount of bromide-
bromate (10 mol%) couple and H O  as benign oxidant was developed. 2 2

The oxidation reactions were achieved through acid (15 mol%) 
activation of 5:1 mole ratios of bromide/bromate couple for in situ 
generation of  Br /BrOH species (established by UV-vis 2

spectrophotometric studies). High selectivity and yields of 
aldehydes/ketones were obtained under aqueous conditions without 
recourse to any catalyst (RSC Advances, 2 (2012) 2235).

Br2

H2O2

H2O

HBr

BrOH

H2O

O

R R'

OH

R R'

(10 mol%)

5Br-+BrO3
-
+ 6H+

crystallization of PNBBr from the reaction PNBBr/PNT through treatment of the mother 
mixture containing ca. 2.5 M PNBBr along with liquor with NaBH , helping thereby to recycle 4

2.5-5.0 M PNT in ethylene dichloride (EDC) the liquor perpetually and eliminate organic 
was found to be a winning move which led to waste.   EDC was the sole solvent in the entire 
gains in two fronts. It allowed the bromination process and its losses were minimal.  The 
reaction to be carried out cleanly and also combined yield of isolated and recoverable 
enabled direct recycle of the mother liquor in the PNBBr was 98.30% with respect to PNT 
subsequent batch.  Para NO -Ph-CHBr consumed. The reagent utilization efficiency 2 2 

impurity, which built up gradually in the reaction was 98.26%  (RSC Advances 2 (2012) 6645).
mixture over 8 batches, was converted into 

The ionic composition of sea brine as a function felt necessary to generate data on the 
o composition of brine under ambient conditions of density at 22.4 C is reported in literature (“IV 

prevailing in India. Accordingly, the change in International Symposium on Salt” The Northern 
concentration of various ions during the Ohio Geological Society Inc. Ohio (1974) Vol. 2, 
progressive solar evaporation of sea brine was 351-58). During solar salt production the brine 

0 investigated at the Experimental Salt Farm and temperature is found to vary between 25 – 35 C 
the data are presented in the following table.under Indian climatic conditions. Hence it was 

Study of brine systems

Change in the ionic composition of sea brine during progressive solar evaporation as a
function of brine density at varying temperature ranges

BASIC STUDIES 

Major ionic composition [in % (w/v)] of sea brine during progressive solar 
o

evaporation as a function of brine density (Temperature range: 25 – 35 C)

SR.
No.

Specific
Gravity

o
Bé Volume

in liter
Ca Mg SO4 Cl Na K

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

1.038

1.043

1.048

0.052

1.064

1.075

1.085

1.095

1.104

1.114

1.125

1.132

1.138

1.146

1.157

1.165

1.181

1.194

1.207

1.214

1.222

1.223

1.228

1.242

5.31

5.98

6.62

7.17

8.73

10.12

11.36

12.58

13.66

14.84

16.12

16.91

17.58

18.47

19.71

20.59

22.2

23.56

24.89

25.56

26.33

26.42

26.90

28.23

20.0

18.700

16.200

13.860

12.100

10.100

8.100

7.250

6.400

5.500

4.950

4.600

4.240

3.960

3.580

3.300

2.920

2.630

2.430

2.230

1.860

1.700

1.150

0.725

0.11

0.12

0.13

0.15

0.17

0.20

0.15

0.15

0.15

0.14

0.13

0.13

0.12

0.11

0.10

0.09

0.08

0.07

0.05

0.04

0.04

0.03

0.03

0.005

0.18

0.21

0.23

0.27

0.32

0.38

0.45

0.48

0.56

0.62

0.70

0.74

0.77

0.83

0.91

0.96

1.06

1.15

1.23

1.25

1.43

1.50

2.23

4.44

0.49

0.54

0.60

0.66

0.79

0.92

0.96

0.99

1.02

1.07

1.15

1.19

1.23

1.24

1.30

1.38

1.45

1.52

1.61

1.62

1.88

1.90

2.73

1.39

2.81

3.16

3.41

3.90

4.54

5.50

6.52

7.12

8.04

8.75

9.72

11.52

12.06

12.68

13.15

13.83

15.29

17.04

17.94

18.79

19.22

19.64

19.22

26.91

1.54

1.70

1.87

2.14

2.46

2.97

3.57

3.91

4.37

4.74

4.94

6.37

6.67

6.98

7.16

7.55

8.34

9.34

9.82

10.36

10.40

10.54

8.92

8.72

0.06

0.07

0.07

0.08

0.08

0.12

0.14

0.16

0.18

0.19

0.20

0.22

0.23

0.24

0.26

0.27

0.28

0.30

0.32

0.32

0.37

0.39

0.97

1.70
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The scheme showing clean synthesis of crystalline p-nitrobenzyl bromide 
from p-nitrotoluene with zero organic discharge
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Attempt to explain the temperature invariance of NaCl solubility

One of the most intriguing properties of NaCl is Information obtained from the temperature-
the near constant solubility of the salt in water dependent solution compressibility (determined 
over a large temperature range.  To shed light on from speed of sound and density measurements), 

1 17 35this phenomenon which is important from a multinuclear NMR ( H, O, Cl NMR) and FTIR 
technological perspective also, e.g., the were utilized to explain the cluster behaviour. 
recovery of KCl through hot leaching, the Comparison of NMR chemical shifts of 
growth and stability of salt–water clusters were saturated salt solutions with solid state NMR 

data of pure salts, and evaluation of spectral experimentally studied in aqueous solutions of 
modifications in the –OH stretch region of NaCl, KCl and NH Cl from very dilute to near 4

saturated salt solutions as compared to that of saturation conditions employing dynamic light 
pure water, provided important information on scattering and zeta potential measurements. In 
ion pair–water interactions and water structure order to examine cluster stability the changes in 
in the clusters. The high stability and the cluster sizes were monitored as a function of 
temperature independence of the cluster sizes in temperature.  
aqueous NaCl shed light on the temperature 

Compared to the other cases, the average size of 
invariance of its solubility (J. Phys. Chem. B, 

NaCl-water clusters remained almost constant 
116 (2012) 11712).oover the studied temperature range of 20-70 C.  

Aqueous solubility of NaCl, KCl and 
NH Cl as a function of temperature.  4

Hydrodynamic diameter of the  corresponding 
salt-water clusters as a function of temperature
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We have earlier reported the development of an its clarification, the salt produced is of superior 
innovative process for the recovery of high quality with improved whiteness. With a view to 
purity solar salt with improved whiteness from study the effect of chemical impurities in the 
sea/subsoil brines which has been granted treated brine, both sea and subsoil brines 
international patents (EP 1928569 B1 dated: charged in the crystallizers for salt production, 
16/03/2011). It is observed that though there is were analyzed. The analytical results are given 
no change in the composition of brine even after in the following table. 

oEffect of clarifying agent on brine composition at 25 Bé 

52

It was observed that there is no change in the traces (< 6 ppm). However, the solar salt 
composition of saturated brine except that the produced from the clarified brine contained ≤  
brine with clarification analyzed Al content in 0.3 ppm Al. 

CaSO ·2H O solubility at constant organic solvent concentration (10%) but varying NaCl 4 2
o

concentration at 35  C. (●) EA; ( ) No organic additive; (○) Gly; (▲) IPA; (▼) DMF;

(∆) OA; and (■) PA

●

0 
Density Bé

2+  
Ca % (w/v)

2+  Mg % (w/v)
-  Cl % (w/v)

2  SO % (w/v)4

KCl % (w/v)

Al (ppm)

-

Sample Details Saturated subsoil brine  Saturated sea brine  

25.1

0.10

1.34

19.52

0.79

0.71

< 6 

25.1

0.05

1.21

18.72

1.79

0.71

< 6 

Effect of addition of organic additives on solubility of gypsum

Effect of organic solvents,  such as ethyl acetate probably due to strong hydrogen bonding 
(EA), glycerol (GLY), isopropyl alcohol (IPA), interactions with these organic additives. These 
dimethyl formamide (DMF), oxalic acid (OA) additives did not shift the solubility maximum of 
and propyl amine (PA) on the solubility of  CaSO ·2H O, except in the case of solutions 4 2

gypsum (CaSO ·2H O) in aqueous NaCl containing oxalic acid which showed a 4 2
o monotonic rise in solubility with NaCl solutions at 35 C has been examined.  Addition of 

concentration. Solution densities and speed of EA slightly increased gypsum solubility whereas 
sound measurements were also carried out, and only a little alteration on solubility was found 
isentropic compressibilities were derived using with the addition of glycerol. IPA and DMF 
these  phys ica l  proper t ies .  Hydra t ion  decreased the gypsum solubility significantly and 
characteristics of ions in solutions were to nearly same extent. Gypsum solubility dropped 
examined.to a marked extent i.e., <0.1 % in the NaCl 

solutions containing PA and oxalic acid which is 
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Attempt to explain the temperature invariance of NaCl solubility

One of the most intriguing properties of NaCl is Information obtained from the temperature-
the near constant solubility of the salt in water dependent solution compressibility (determined 
over a large temperature range.  To shed light on from speed of sound and density measurements), 

1 17 35this phenomenon which is important from a multinuclear NMR ( H, O, Cl NMR) and FTIR 
technological perspective also, e.g., the were utilized to explain the cluster behaviour. 
recovery of KCl through hot leaching, the Comparison of NMR chemical shifts of 
growth and stability of salt–water clusters were saturated salt solutions with solid state NMR 

data of pure salts, and evaluation of spectral experimentally studied in aqueous solutions of 
modifications in the –OH stretch region of NaCl, KCl and NH Cl from very dilute to near 4

saturated salt solutions as compared to that of saturation conditions employing dynamic light 
pure water, provided important information on scattering and zeta potential measurements. In 
ion pair–water interactions and water structure order to examine cluster stability the changes in 
in the clusters. The high stability and the cluster sizes were monitored as a function of 
temperature independence of the cluster sizes in temperature.  
aqueous NaCl shed light on the temperature 

Compared to the other cases, the average size of 
invariance of its solubility (J. Phys. Chem. B, 

NaCl-water clusters remained almost constant 
116 (2012) 11712).oover the studied temperature range of 20-70 C.  

Aqueous solubility of NaCl, KCl and 
NH Cl as a function of temperature.  4

Hydrodynamic diameter of the  corresponding 
salt-water clusters as a function of temperature
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We have earlier reported the development of an its clarification, the salt produced is of superior 
innovative process for the recovery of high quality with improved whiteness. With a view to 
purity solar salt with improved whiteness from study the effect of chemical impurities in the 
sea/subsoil brines which has been granted treated brine, both sea and subsoil brines 
international patents (EP 1928569 B1 dated: charged in the crystallizers for salt production, 
16/03/2011). It is observed that though there is were analyzed. The analytical results are given 
no change in the composition of brine even after in the following table. 

oEffect of clarifying agent on brine composition at 25 Bé 

52

It was observed that there is no change in the traces (< 6 ppm). However, the solar salt 
composition of saturated brine except that the produced from the clarified brine contained ≤  
brine with clarification analyzed Al content in 0.3 ppm Al. 

CaSO ·2H O solubility at constant organic solvent concentration (10%) but varying NaCl 4 2
o

concentration at 35  C. (●) EA; ( ) No organic additive; (○) Gly; (▲) IPA; (▼) DMF;

(∆) OA; and (■) PA

●

0 
Density Bé

2+  
Ca % (w/v)

2+  Mg % (w/v)
-  Cl % (w/v)

2  SO % (w/v)4

KCl % (w/v)

Al (ppm)

-

Sample Details Saturated subsoil brine  Saturated sea brine  

25.1

0.10

1.34

19.52

0.79

0.71

< 6 

25.1

0.05

1.21

18.72

1.79

0.71

< 6 

Effect of addition of organic additives on solubility of gypsum

Effect of organic solvents,  such as ethyl acetate probably due to strong hydrogen bonding 
(EA), glycerol (GLY), isopropyl alcohol (IPA), interactions with these organic additives. These 
dimethyl formamide (DMF), oxalic acid (OA) additives did not shift the solubility maximum of 
and propyl amine (PA) on the solubility of  CaSO ·2H O, except in the case of solutions 4 2

gypsum (CaSO ·2H O) in aqueous NaCl containing oxalic acid which showed a 4 2
o monotonic rise in solubility with NaCl solutions at 35 C has been examined.  Addition of 

concentration. Solution densities and speed of EA slightly increased gypsum solubility whereas 
sound measurements were also carried out, and only a little alteration on solubility was found 
isentropic compressibilities were derived using with the addition of glycerol. IPA and DMF 
these  phys ica l  proper t ies .  Hydra t ion  decreased the gypsum solubility significantly and 
characteristics of ions in solutions were to nearly same extent. Gypsum solubility dropped 
examined.to a marked extent i.e., <0.1 % in the NaCl 

solutions containing PA and oxalic acid which is 
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The influence of urea, thiourea, formamide and chloride. The model CBS-QB3 calculations 
thioformamide on the morphology of sodium supported the electrostatic potential analysis for 
chloride was studied both experimentally and the sites of interaction of these four additives 
computationally. The oxo analog additives had with NaCl. Periodic surface calculations 
pronounced effect on the morphology of sodium performed with slab models suggest that the thio 
chloride changing from cubic to octahedron analog binds weakly to {111} surface of NaCl (< 
crystals whereas the thio analogs were 10.0 kcal/mol) and water molecules can possibly 
ineffective. This striking difference was compete towards binding with such surfaces. 
examined employing molecular electrostatic This is the first systematic study to unravel the 
potential (MESP) surface and 3D periodic importance of electronic effects towards the 
surface density functional calculations. MESP habit of sodium chloride crystals with additives 
analysis showed that the sites of interaction for of similar molecular structures and volume 
oxo and thio analogs would be different with the (Cryst. Eng. Comm., 12 (2010) 4168).
electrostatic polar {111} surface of sodium 

Probing the influence of electronic effects of organic additives on the morphology of 
sodium chloride crystals: A combined experimental and computational study

Ex-situ SEM image of NaCl crystals grown from thioformamide solution (a); 
ex-situ SEM image of NaCl crystals grown from thiourea solution (b)

(a) (b)

Can nitrilotriacetic acid (NTA) act as a habit modifier for rock salt crystals? 
An answer from computational and experimental studies

This work has demonstrated that 
NTA can act as a habit modifier for 
rock salt crystals contrary to the 
earlier report. The computational 
s t u d i e s  r e v e a l e d  t h a t  t h e  
dissociated forms of NTA are 
r e s p o n s i b l e  f o r  t h e  h a b i t  
modif icat ion of NaCl. The 
experimental studies showed that 
NTA can influence the morphology obtained from conformational search protocols 
of rock salt at small concentration levels. The were considered to derive molecular 
salt crystals were confirmed to have superior electrostatic potentials (MESP) quantum 
free-flow characteristics compared to the normal chemically to predict the preferred sites of attack 
cubic salt crystals. The lowest energy of NTAs on the important planes of NaCl (Cryst. 
conformers of NTA and its dissociated forms Growth Des., 11 (2011) 1675).

Dissolution of microcrystals of KCl: DFT calculations and molecular dynamics  

The study of the dissolution phenomena of classical molecular dynamics simulations 
potassium chloride microcrystal in water has performed with GROMACS force field.  The 
been extended using DFT calculations and MD results show that a corner K+…Cl- ion-pair 
molecular dynamics studies.  DFT studies reveal solvates first from the {100} crystal surface and 

- dissolves into respective ions at longer time that the departure of Cl  is more pronounced 
scales. The separation of ions from the corner from the edge positions compared to the corner 
sites of KCl {110} and {111} surfaces was also sites of the KCl [(KCl) (H O)n, n = 1-15] 6 2

observed.  The complete dissolution of {100} microcrystal lattice. The dissolution initiates 
- KCl crystal lattice is slower compared to its with the movement of a Cl  from the edge of the 

corresponding {110} and {111} surface.  The crystal lattice (5.19 Å) with n = 4 water 
radial distribution curves showed a multi-shell molecules in agreement with the separation of 
structure of water molecules around the ions from KCl molecule. This separation is more 
microcrystal. The formation of ion-pairs shows evident with the cluster of 6 water molecules 
an agreement to the study of dissolution of (6.12 Å). The characteristics of KCl dissolution 
sodium chloride in water using Flicker Noise dynamics, such as the sequential departure of 
Spectroscopy (FNS) (J. Comput. Chem., 31 ions from the crystal, the hydrated ions and the 
(2010) 2948).dynamical role of water molecules during 

dissolution process were further studied by 

Investigation of the non-bonded C–O/Br–Br interactions with various solvents by
quantum chemical calculations

This study has explored the directionality of by the crystal forces. The influence of 
bromine molecule addition to the lone pairs at stereoelectronic effects towards the approach of 

2 3 the bromine molecule to 1,3-dioxane is more the sp  and sp  oxygen atoms of methanol, 1,4-
prominent than that of the 1,4-dioxane system. dioxane, acetone, dimethyl ether, 1,3-dioxane 
The existence and magnitude of the positive and formaldehyde. The calculated results show 
regions (s-hole) on the other side of the bromine that the directionality of bromine molecules 
molecule complexed with the donor molecule towards interaction with the oxygen atoms of 
seem to facilitate the bridge formation as 1,4-dioxane and acetone is in accord with the 
observed in the X-ray crystal structures (Cryst. observed X-ray crystal structure analysis. 
Eng. Comm., 14 (2012) 1833).However, in the case of methanol, the approach 

of the bromine molecule seems to be influenced 

Is dual morphology of rock-salt crystals possible with a single additive? The answer is 
yes, with barbituric acid

Barbituric acid is shown to be a new habit 
modifier for rock-salt crystals. It gave dual 
morphology of rock-salt crystals as shown 
previously for glycine also. The computational 
studies predicted that the barbituric acid can 
yield rhombic dodecahedron crystals at lower 
pH values and that with increasing pH value 
octahedron crystals are preferred, which was 
corroborated by the experimental studies. 
Unlike in the case of glycine wherein a high 
concentration of the additive was required, 
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The influence of urea, thiourea, formamide and chloride. The model CBS-QB3 calculations 
thioformamide on the morphology of sodium supported the electrostatic potential analysis for 
chloride was studied both experimentally and the sites of interaction of these four additives 
computationally. The oxo analog additives had with NaCl. Periodic surface calculations 
pronounced effect on the morphology of sodium performed with slab models suggest that the thio 
chloride changing from cubic to octahedron analog binds weakly to {111} surface of NaCl (< 
crystals whereas the thio analogs were 10.0 kcal/mol) and water molecules can possibly 
ineffective. This striking difference was compete towards binding with such surfaces. 
examined employing molecular electrostatic This is the first systematic study to unravel the 
potential (MESP) surface and 3D periodic importance of electronic effects towards the 
surface density functional calculations. MESP habit of sodium chloride crystals with additives 
analysis showed that the sites of interaction for of similar molecular structures and volume 
oxo and thio analogs would be different with the (Cryst. Eng. Comm., 12 (2010) 4168).
electrostatic polar {111} surface of sodium 

Probing the influence of electronic effects of organic additives on the morphology of 
sodium chloride crystals: A combined experimental and computational study

Ex-situ SEM image of NaCl crystals grown from thioformamide solution (a); 
ex-situ SEM image of NaCl crystals grown from thiourea solution (b)

(a) (b)

Can nitrilotriacetic acid (NTA) act as a habit modifier for rock salt crystals? 
An answer from computational and experimental studies

This work has demonstrated that 
NTA can act as a habit modifier for 
rock salt crystals contrary to the 
earlier report. The computational 
s t u d i e s  r e v e a l e d  t h a t  t h e  
dissociated forms of NTA are 
r e s p o n s i b l e  f o r  t h e  h a b i t  
modif icat ion of NaCl. The 
experimental studies showed that 
NTA can influence the morphology obtained from conformational search protocols 
of rock salt at small concentration levels. The were considered to derive molecular 
salt crystals were confirmed to have superior electrostatic potentials (MESP) quantum 
free-flow characteristics compared to the normal chemically to predict the preferred sites of attack 
cubic salt crystals. The lowest energy of NTAs on the important planes of NaCl (Cryst. 
conformers of NTA and its dissociated forms Growth Des., 11 (2011) 1675).

Dissolution of microcrystals of KCl: DFT calculations and molecular dynamics  

The study of the dissolution phenomena of classical molecular dynamics simulations 
potassium chloride microcrystal in water has performed with GROMACS force field.  The 
been extended using DFT calculations and MD results show that a corner K+…Cl- ion-pair 
molecular dynamics studies.  DFT studies reveal solvates first from the {100} crystal surface and 

- dissolves into respective ions at longer time that the departure of Cl  is more pronounced 
scales. The separation of ions from the corner from the edge positions compared to the corner 
sites of KCl {110} and {111} surfaces was also sites of the KCl [(KCl) (H O)n, n = 1-15] 6 2

observed.  The complete dissolution of {100} microcrystal lattice. The dissolution initiates 
- KCl crystal lattice is slower compared to its with the movement of a Cl  from the edge of the 

corresponding {110} and {111} surface.  The crystal lattice (5.19 Å) with n = 4 water 
radial distribution curves showed a multi-shell molecules in agreement with the separation of 
structure of water molecules around the ions from KCl molecule. This separation is more 
microcrystal. The formation of ion-pairs shows evident with the cluster of 6 water molecules 
an agreement to the study of dissolution of (6.12 Å). The characteristics of KCl dissolution 
sodium chloride in water using Flicker Noise dynamics, such as the sequential departure of 
Spectroscopy (FNS) (J. Comput. Chem., 31 ions from the crystal, the hydrated ions and the 
(2010) 2948).dynamical role of water molecules during 

dissolution process were further studied by 

Investigation of the non-bonded C–O/Br–Br interactions with various solvents by
quantum chemical calculations

This study has explored the directionality of by the crystal forces. The influence of 
bromine molecule addition to the lone pairs at stereoelectronic effects towards the approach of 

2 3 the bromine molecule to 1,3-dioxane is more the sp  and sp  oxygen atoms of methanol, 1,4-
prominent than that of the 1,4-dioxane system. dioxane, acetone, dimethyl ether, 1,3-dioxane 
The existence and magnitude of the positive and formaldehyde. The calculated results show 
regions (s-hole) on the other side of the bromine that the directionality of bromine molecules 
molecule complexed with the donor molecule towards interaction with the oxygen atoms of 
seem to facilitate the bridge formation as 1,4-dioxane and acetone is in accord with the 
observed in the X-ray crystal structures (Cryst. observed X-ray crystal structure analysis. 
Eng. Comm., 14 (2012) 1833).However, in the case of methanol, the approach 

of the bromine molecule seems to be influenced 

Is dual morphology of rock-salt crystals possible with a single additive? The answer is 
yes, with barbituric acid

Barbituric acid is shown to be a new habit 
modifier for rock-salt crystals. It gave dual 
morphology of rock-salt crystals as shown 
previously for glycine also. The computational 
studies predicted that the barbituric acid can 
yield rhombic dodecahedron crystals at lower 
pH values and that with increasing pH value 
octahedron crystals are preferred, which was 
corroborated by the experimental studies. 
Unlike in the case of glycine wherein a high 
concentration of the additive was required, 



ionic liquids on biopolymers in aqueous in different IL concentration regimes, and the 
solution, we studied the structural changes of a different stages of interactions are shown in the 
globular protein, bovine serum albumin (BSA), scheme (J. Phys. Chem. B, 116 (2012) 11924).

as a consequence of interaction with 3-methyl-1- (3) Amino acid-based ionic liquid surfactants 
octylimidazolium chloride ([C mim][Cl]) and 1- (AAILSs) were synthesized. L-glycine, L-8

alanine, L-valine, L-glutamic acid and L-proline butyl-3-methylimidazolium octylsulfate 
were chosen to probe the effect of simple ( [ C m i m ] [ C O S O ] )  a t  d i f f e r e n t  I L 4 8 3

variations. Since incorporation of an ester group concentration regimes at air/solution interface 
in the amino acid has been reported to decrease as well as in the bulk. Circular dichroism 
the melting point and increase biodegradability measurements combined with steady state 

 
significantly, esterification of amino acids was fluorescence spectroscopy provided valuable 
carried out with either isopropyl alcohol or insights into the unfolding of BSA as a 
isobutyl alcohol. Equimolar amounts of amino consequence of IL binding. The complementary 
acid ester hydrochlorides (AAECls) and SLS results obtained from the multi-technique 
were then dissolved in hot water. After the approach proved useful in proposing a 
completion of reaction, water was removed mechanism of interaction between ILs and BSA 

Schematic of (a) Native BSA; (b) BSA + [C mim][Cl]; and (c) BSA + [C mim][C OSO ]. C  signifies the cac 8 4 8 3 1

below which IL ions begins to interact with the BSA at the interface via electrostatic interactions and forms 
BSA-IL (monomer) complexes; C  correspond to BSA-IL (aggregate) complexes driven by both electrostatic2

and hydrophobic interactions; and C shows the BSA-IL (micelle) complexes and free micelles.3 
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(left) Molecular structures of the ILs used and (right) phase behavior of
aqueous mixed ILs solutions and gold nanoparticles prepared therein
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Studies on recovery of valuable trace elements (Li & Sr) from brine/bittern

As the previous analysis of brines of different decreased sharply as shown in the figure.  This is 
o ascribed to the build-up of sulphate density ( Bé) were inconclusive, forced 

concentration and consequent precipitation of evaporation studies on sea brine of initial density 
o poorly soluble SrSO . These observations are 16 Bé was done and mapping of Li and Sr 4

concentration (ICP-OES) at different densities consistent with a previous analysis showing high 
were done as shown in the figures given below. content of Sr in subsoil brine which has lower 

With increasing density of brine, the lithium sulphate content than sea brine.   Syntheses of 
concentration increased monotonically up to 38 novel Li and Sr selective ligands were also 
o continued. The clathrate compound, tetra-2-O-Bé.  The maximum concentration achieved was 

+
10 ppm, i.e., 50-fold increase over the naphthoide, was found to bind Li  in organic 
concentration in seawater.  The strontium solvents but uptake was low from aqueous 

 o medium.  concentration increased up to 25 Bé and then 

oPlot of Li ion concentration (ppm) vs density ( B )é
oPlot of Sr ion concentration (ppm) vs density ( Bé)

Studies on liquid salts (ionic liquids)

Due to their unique physicochemical properties conductometry, tensiometry, fluorimetry, 
and designer characteristics, we have embarked dynamic light scattering (DLS), viscometry, 
on investigations on ionic liquids in different turbidity, atomic force microscopy (AFM), 

Imedia, and explored their potential applications. transmission electron microscopy (TEM) and H 
NMR techniques. Using a photo-reduction (1) The properties of a mixture of ionic liquids, 
t echn ique ,  fo rmat ion o f  s t ab le  go ld  namely 1-butyl-3-methylimidazolium octyl 
nanopart ic les (GNPs) and microscale sulphate and 3-methyl-1-octylimidazolium 
nanosheets of different shapes and sizes in the chloride, in water were studied. Micelle-vesicle-
micellar and vesicular solutions were observed micelle (MVM) transitions were observed.  
(Langmuir, 27 (2011) 9261).Their surface activity, phase behaviour and 

solution structures were characterized using (2) In continuation of investigations on effect of 

barbituric acid was effective at inducing approach of computational predictions followed 
rhombic dodecahedron NaCl crystals even at by experimental corroboration is useful to 
0.08–0.2% w/v concentration and may thus be design new additives (Angew. Chem. Int. Ed., 
useful for practical applications. The combined 124 (2012) 11441).
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ionic liquids on biopolymers in aqueous in different IL concentration regimes, and the 
solution, we studied the structural changes of a different stages of interactions are shown in the 
globular protein, bovine serum albumin (BSA), scheme (J. Phys. Chem. B, 116 (2012) 11924).

as a consequence of interaction with 3-methyl-1- (3) Amino acid-based ionic liquid surfactants 
octylimidazolium chloride ([C mim][Cl]) and 1- (AAILSs) were synthesized. L-glycine, L-8

alanine, L-valine, L-glutamic acid and L-proline butyl-3-methylimidazolium octylsulfate 
were chosen to probe the effect of simple ( [ C m i m ] [ C O S O ] )  a t  d i f f e r e n t  I L 4 8 3

variations. Since incorporation of an ester group concentration regimes at air/solution interface 
in the amino acid has been reported to decrease as well as in the bulk. Circular dichroism 
the melting point and increase biodegradability measurements combined with steady state 

 
significantly, esterification of amino acids was fluorescence spectroscopy provided valuable 
carried out with either isopropyl alcohol or insights into the unfolding of BSA as a 
isobutyl alcohol. Equimolar amounts of amino consequence of IL binding. The complementary 
acid ester hydrochlorides (AAECls) and SLS results obtained from the multi-technique 
were then dissolved in hot water. After the approach proved useful in proposing a 
completion of reaction, water was removed mechanism of interaction between ILs and BSA 

Schematic of (a) Native BSA; (b) BSA + [C mim][Cl]; and (c) BSA + [C mim][C OSO ]. C  signifies the cac 8 4 8 3 1

below which IL ions begins to interact with the BSA at the interface via electrostatic interactions and forms 
BSA-IL (monomer) complexes; C  correspond to BSA-IL (aggregate) complexes driven by both electrostatic2

and hydrophobic interactions; and C shows the BSA-IL (micelle) complexes and free micelles.3 
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(left) Molecular structures of the ILs used and (right) phase behavior of
aqueous mixed ILs solutions and gold nanoparticles prepared therein
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Studies on recovery of valuable trace elements (Li & Sr) from brine/bittern

As the previous analysis of brines of different decreased sharply as shown in the figure.  This is 
o ascribed to the build-up of sulphate density ( Bé) were inconclusive, forced 

concentration and consequent precipitation of evaporation studies on sea brine of initial density 
o poorly soluble SrSO . These observations are 16 Bé was done and mapping of Li and Sr 4

concentration (ICP-OES) at different densities consistent with a previous analysis showing high 
were done as shown in the figures given below. content of Sr in subsoil brine which has lower 

With increasing density of brine, the lithium sulphate content than sea brine.   Syntheses of 
concentration increased monotonically up to 38 novel Li and Sr selective ligands were also 
o continued. The clathrate compound, tetra-2-O-Bé.  The maximum concentration achieved was 

+
10 ppm, i.e., 50-fold increase over the naphthoide, was found to bind Li  in organic 
concentration in seawater.  The strontium solvents but uptake was low from aqueous 

 o medium.  concentration increased up to 25 Bé and then 

oPlot of Li ion concentration (ppm) vs density ( B )é
oPlot of Sr ion concentration (ppm) vs density ( Bé)

Studies on liquid salts (ionic liquids)

Due to their unique physicochemical properties conductometry, tensiometry, fluorimetry, 
and designer characteristics, we have embarked dynamic light scattering (DLS), viscometry, 
on investigations on ionic liquids in different turbidity, atomic force microscopy (AFM), 

Imedia, and explored their potential applications. transmission electron microscopy (TEM) and H 
NMR techniques. Using a photo-reduction (1) The properties of a mixture of ionic liquids, 
t echn ique ,  fo rmat ion o f  s t ab le  go ld  namely 1-butyl-3-methylimidazolium octyl 
nanopart ic les (GNPs) and microscale sulphate and 3-methyl-1-octylimidazolium 
nanosheets of different shapes and sizes in the chloride, in water were studied. Micelle-vesicle-
micellar and vesicular solutions were observed micelle (MVM) transitions were observed.  
(Langmuir, 27 (2011) 9261).Their surface activity, phase behaviour and 

solution structures were characterized using (2) In continuation of investigations on effect of 

barbituric acid was effective at inducing approach of computational predictions followed 
rhombic dodecahedron NaCl crystals even at by experimental corroboration is useful to 
0.08–0.2% w/v concentration and may thus be design new additives (Angew. Chem. Int. Ed., 
useful for practical applications. The combined 124 (2012) 11441).
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INORGANIC MATERIALS & CATALYSIS

Development of zeolite-A detergent builder from low grade Kutchh bauxite

Low grade bauxite lumps of different mines product was provided to the party for testing at 
located in Kutchh, Gujarat, were supplied by user end. Economic analysis of project on 
M/s. Reminco Mineral Resources, Ahmedabad. 10,000 & 50,000 TPA scales having in-house 
The powdered bauxite was used to optimize the production capacity of sodium silicate and using 
conditions of maximum leaching of alumina. lignite as fuel was done. The know-how was 
The sodium aluminate solution thus obtained licensed to M/s Credo Mineral Industries 
was used to produce zeolite-A detergent builder Limited, Ahmedabad and the party has now 
on 30 kg/batch. The properties of this product entered into a joint venture with GMDC for 
matched those of global products. 15 kg of commercialisation of the technology.

Process developments: Marine chemicals / Specialty inorganic chemicals

An exploratory work on preparation of synthetic kg) and the specifications matched well with the 
hydrotalcite (SHT) utilizing waste streams of bench mark product meeting international 

M/s Heubach Color Pvt. Ltd., Ankleshwar – a standards. Process demonstration was given on 5 
leading manufacturer of organic pigments was kg scale. A plant with detailed design was made 
carried out. A process was developed for by the engineering consultant of the M/s 
preparation of SHT using effluents generated at Heubach in consultation with the scientists from 
client's manufacturing facility such as CSIR-CSMCRI. The plant was inaugurated by 
aluminium chloride and ammonium carbonate the Mr. Rainer Heubach, Chairman of the 

thproduced in their phthalocyanine pigment plant. company on 10  October 2012. The plant has a 
Magnesium part of the product was taken from production capacity of 1000 tons per annum and 
the bittern - mother liquor left out after recovery produces the product that matches international 
of salt from brines.The process was further specifications. The product has been imported to 
scaled up from lab scale to pilot scale (30 g to 5 meet the requirement hitherto.

Inauguration of the plant by the Mr. Rainer Heubach, Chairman, 
M/s Heubach, Gemrany (inset is the reaction vessel)

Synthetic hydrotalcite

Synthesis of CeO   nanoparticles 2

using AAILSs
Mitigation of harmful algae Amphidinium 

cartarae, a toxic phytoplankton 

under vacuum and AAILSs were extracted by over analogous ILs and conventional ionic 
addition of dichloromethane. surfactants. Additionally, applications of 

representative AAILSs towards (i) mitigation of The structures of AAILSs were confirmed using 
harmful algal blooms and (ii) controlled various analytical techniques. Differential 
synthesis of nanostructured materials of scanning calorimetry revealed melting 

0 technological importance – such as CeO  – were 2temperatures <30 C for all the AAILSs except 
demonstrated (J. Phys. Chem. B, 115 (2011), GluC LS. Study of the surface properties 4
13847; ChemSusChem., 4 (2011) 604). The 

revealed the superior surface activity of AAILSs 
work was featured in Nature India.

doi:10.1038/nindia.2011.69; Published online 16 May 2011 

Research highlight

Versatile surfactants
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addition of dichloromethane. surfactants. Additionally, applications of 

representative AAILSs towards (i) mitigation of The structures of AAILSs were confirmed using 
harmful algal blooms and (ii) controlled various analytical techniques. Differential 
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Low grade limestone and burnt lime were to conventional limestone. Calcination 
supplied by M/s. Sri Krishna Industries, temperature was optimized for maximum 
Mumbai and M/s. Ashirwad Minerals, Lokapur conversion to calcium oxide. About 5 kg each of 
(Karnataka), respectively, to undertake the PCC and ACC was produced and supplied to the 
feasibility study of producing PCC & ACC. The party for testing at their end. Their 
samples were analyzed for their chemical physicochemical properties were found 
composition and it was found that the available comparable with those of IS specifications.
lime is less, and acid insoluble is high compared 

Production of precipitated calcium carbonate (PCC) & activated calcium carbonate
(ACC) from low grade limestone and burnt lime

Synthesis of nearly monodispersed metal oxide nanoparticles in water

Room temperature synthesis of protonated layered titanate sheets using peroxo titanium 
carbonate complex solution

Owing to their unique structural and probable mechanism of synthesis was also 
physiochemical properties, layered titanates identified. The synthesized titanates showed 

2+show interesting ion exchange, absorption, excellent removal of Pb  and methylene blue  

photoelectronic and catalytic properties and are (Chem. Commun., 47 (2011) 7731).
considered promising materials in Li-batteries, 
catalysis, sensors, and anti-bacterial coatings, 
and also as ionic absorbents.  Traditionally alkali 
metal layered titanates are synthesized under 
hydrothermal conditions using a titanium 
precursor in concentrated NaOH or by calcining 
the mixture of titanium precursor and Na CO  at 2 3

higher temperature. A novel room temperature 
method was developed for the direct synthesis of 
protonated layered d i - t i tanate sheets  
(H Ti O .H O) with  specific surface area of 96 2 2 5 2

2 -1
m  g . The procedure avoids organic molecules 
and uses instead a unique water-soluble peroxo 
titanium carbonate complex as precursor. The 

The size, shape and dimension dependent shape control are an important topic in frontier 
optical, electrical, magnetic, catalytic and scientific research. Numerous surfactant 
mechanical properties of nanostructured assisted methods have been reported in the 
materials are well established. Innovations literature for this purpose. But to achieve precise 
around new synthetic strategies for size and control of size and shape in surfactant-assisted 

TEM images of various metal oxide nanoparticles prepared in water

non-hydrolytic methods, noxious and expensive metal oxide nanostructures with controlled size 
organometallic compounds or metal-surfactant and shape was developed, using water as solvent 
complexes are used. Organic solvents, and freshly prepared aqueous metal ammonium 
surfactants and high temperature are also carbonate complex solution as precursor under 
required. These hinder their application in hydrothermal conditions. The variation of 
industry. It was, therefore, imperative to develop hydrothermal treatment time, temperature and 
an eco-friendly method, which makes use of concentration of precursor permitted control 
innocuous chemicals and reaction medium over particle size and shape (New J. Chem., 

(2011) 1460).(solvent).  Towards this end, a novel, simple and 
versatile approach for the synthesis of variety of 

35 

Zinc sulfide (ZnS) has been extensively for 
i t s  u n i q u e  p h o t o l u m i n e s c e n c e  a n d  
electroluminescence properties and has been 
widely used in different optoelectronic devices. A 
novel synthetic strategy was developed for ultra-
narrow ZnS quantum wires with ~1.5 nm width and 
having wurtzite structure.  The synthesis involved a 
simple hydrothermal procedure employing aqueous 
zinc ammonium carbonate complex solution, 
aqueous potassium ethyl xanthate (XA) and 
decanoic acid solution. The wires were formed 
through an oriented attachment mechanism from W-

studied 

Onion slice shaped assembled ZnS quantum wires

SEM image of zeolite-A detergent builder
 from low grade bauxite

XRD pattern of  zeolite–A detergent
builder from low grade bauxite
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Mumbai and M/s. Ashirwad Minerals, Lokapur conversion to calcium oxide. About 5 kg each of 
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feasibility study of producing PCC & ACC. The party for testing at their end. Their 
samples were analyzed for their chemical physicochemical properties were found 
composition and it was found that the available comparable with those of IS specifications.
lime is less, and acid insoluble is high compared 
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Room temperature synthesis of protonated layered titanate sheets using peroxo titanium 
carbonate complex solution
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physiochemical properties, layered titanates identified. The synthesized titanates showed 
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photoelectronic and catalytic properties and are (Chem. Commun., 47 (2011) 7731).
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catalysis, sensors, and anti-bacterial coatings, 
and also as ionic absorbents.  Traditionally alkali 
metal layered titanates are synthesized under 
hydrothermal conditions using a titanium 
precursor in concentrated NaOH or by calcining 
the mixture of titanium precursor and Na CO  at 2 3

higher temperature. A novel room temperature 
method was developed for the direct synthesis of 
protonated layered d i - t i tanate sheets  
(H Ti O .H O) with  specific surface area of 96 2 2 5 2

2 -1
m  g . The procedure avoids organic molecules 
and uses instead a unique water-soluble peroxo 
titanium carbonate complex as precursor. The 

The size, shape and dimension dependent shape control are an important topic in frontier 
optical, electrical, magnetic, catalytic and scientific research. Numerous surfactant 
mechanical properties of nanostructured assisted methods have been reported in the 
materials are well established. Innovations literature for this purpose. But to achieve precise 
around new synthetic strategies for size and control of size and shape in surfactant-assisted 

TEM images of various metal oxide nanoparticles prepared in water

non-hydrolytic methods, noxious and expensive metal oxide nanostructures with controlled size 
organometallic compounds or metal-surfactant and shape was developed, using water as solvent 
complexes are used. Organic solvents, and freshly prepared aqueous metal ammonium 
surfactants and high temperature are also carbonate complex solution as precursor under 
required. These hinder their application in hydrothermal conditions. The variation of 
industry. It was, therefore, imperative to develop hydrothermal treatment time, temperature and 
an eco-friendly method, which makes use of concentration of precursor permitted control 
innocuous chemicals and reaction medium over particle size and shape (New J. Chem., 

(2011) 1460).(solvent).  Towards this end, a novel, simple and 
versatile approach for the synthesis of variety of 

35 

Zinc sulfide (ZnS) has been extensively for 
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electroluminescence properties and has been 
widely used in different optoelectronic devices. A 
novel synthetic strategy was developed for ultra-
narrow ZnS quantum wires with ~1.5 nm width and 
having wurtzite structure.  The synthesis involved a 
simple hydrothermal procedure employing aqueous 
zinc ammonium carbonate complex solution, 
aqueous potassium ethyl xanthate (XA) and 
decanoic acid solution. The wires were formed 
through an oriented attachment mechanism from W-
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ZnS spherical particles. Further, the wires were 
found to bend and self-assemble into an onion slice 
shape. A probable mechanism of its formation was 
proposed (Chem. Commun., (2012) 850).48 

TEM and HRTEM 
FT-IR spectra (e), UV-vis absorption spectrum (f), 
and (g) photoluminescence spectrum of the ZnS wires

images (a-c), XRD pattern (d), 

Co O  micro cubes through soft-chemical decomposition of CoAl-LDH 3 4

Layered double hydroxides (LDHs) are well crystallized aluminum phases through a 
known materials as catalysts, thin films, nano controlled acid-base treatment protocol.  The 
composites, ion-exchangers and drug carriers. obtained cobalt carbonate had a unique layered 
An uncommon cobal t  carbonate was structure which further assembled into 
synthesized hydrothermally using CoAl-LDH as microcubic morphology. Calcination of this 

unitary precursor, the latter being obtained carbonate resulted in a Co O  spinel having 3 4

through urea hydrolysis of metal nitrates. A unusually high electrical conductivity 
novel strategy was adopted to remove the co- (Communicated).  

Co O -commercial3 4 Co O -UH3 4
Co O -LDH-decomp3 4

1 μm 3 μm 10 μm

SEM images of different Co O  materials3 4

In-situ synthesis of copper nanostructure in polymer matrix

Properties of nanocrystals are strongly environments such as thin solid polymer films 
influenced by their size, shape and assembly.  using polymer itself as a reducing as well as 
The synthesis of metal nanostructures is mostly stabilizing agent.  The composite thin films may 
based on the colloidal route and the size and be useful for device fabrication towards 
shape control are often controlled through the catalysis, sensor as well as nano capacitor 
choice of capping agents. We studied the growth applications.  
of copper nanocrystals inside anisotropic 

TEM images of a copper - polymer thin films SEM images of a copper - polymer thin films

Metal-organic framework 

cysteate)(1,4-Bix)(H O)] H O} , {[Cu(L-Design, synthesis, and characterization of 2 2 n

coordination polymers continue to be of aspartate)(1,4-Bix) ].3H O} (1,4-Bix = 1,4-0.5 2 n 

growing relevance because of their potential bis(imidazol-1-ylmethyl)benzene) 

application as smart materials for storage of gas Analysis of 
and other small molecules. The institute has been crystal data revealed 1-D, 2-D, and 3-D helical 
working in this area for some time and as part of structures of the coordination polymers. The 
our continuing effort, a number of metal organic chiral nature of complexes was established 
frame work (MOF) materials of Cu(II), using  solid state CD and 
amino acids as ligand and 4,4'-bipyridine as temperature-dependent magnetic properties of 
bridging unit, were synthesized and structurally these complexes. (Cryst. Growth Des., 11 (2011) 
characterized. These included {[Cu-(L- 1631).

and {[Cu(L-

aspartate)(4,4'-Bpy) ].H O} . 0.5 2 n

through spectral studies 

(1) (2) (3)

Large scale synthesis of MCM-41 with improved thermal and hydrothermal stability

MCM-41, an ordered mesoporous material with under hydrothermal condition at ~100 °C for 
uniform hexagonally arranged cylindrical pores very long period of time (in days) using cationic 
of ~2-3 nm diameter and surface area in the range surfactant, CTAB as structure directing agent. 

2 The major drawback of the material is poor of 700 to 1000 m /g is normally synthesized 

O
TEM image of MCM-41 sample calcined at 600 C (A), powder X-ray diffraction patterns
(B), nitrogen adsorption isotherm (C1) and BJH pore size distribution (C2) of MCM-41

O O
calcined at 600 C (blue) followed by hydrothermal treatment (100 C, 24 h in water; pink)

A
10 nm

B C1
C2
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choice of capping agents. We studied the growth applications.  
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application as smart materials for storage of gas Analysis of 
and other small molecules. The institute has been crystal data revealed 1-D, 2-D, and 3-D helical 
working in this area for some time and as part of structures of the coordination polymers. The 
our continuing effort, a number of metal organic chiral nature of complexes was established 
frame work (MOF) materials of Cu(II), using  solid state CD and 
amino acids as ligand and 4,4'-bipyridine as temperature-dependent magnetic properties of 
bridging unit, were synthesized and structurally these complexes. (Cryst. Growth Des., 11 (2011) 
characterized. These included {[Cu-(L- 1631).

and {[Cu(L-

aspartate)(4,4'-Bpy) ].H O} . 0.5 2 n

through spectral studies 
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Large scale synthesis of MCM-41 with improved thermal and hydrothermal stability

MCM-41, an ordered mesoporous material with under hydrothermal condition at ~100 °C for 
uniform hexagonally arranged cylindrical pores very long period of time (in days) using cationic 
of ~2-3 nm diameter and surface area in the range surfactant, CTAB as structure directing agent. 

2 The major drawback of the material is poor of 700 to 1000 m /g is normally synthesized 

O
TEM image of MCM-41 sample calcined at 600 C (A), powder X-ray diffraction patterns
(B), nitrogen adsorption isotherm (C1) and BJH pore size distribution (C2) of MCM-41

O O
calcined at 600 C (blue) followed by hydrothermal treatment (100 C, 24 h in water; pink)

A
10 nm

B C1
C2



The development of molecular sensors for 
efficient detection of a specific metal ion is an 
emerging area in chemistry because such 
specificity is critical in various chemical, 
biological and environmental processes. 

 is actively involved in this area of 
research and has contributed significantly 
during the last few years. Highlights of the 
further work undertaken during the reporting 
period are described briefly below.   

anions (Chem. Eur. J., in press).Sensor for ATP:  It was demonstrated that an 
3+easily synthesizable Zn(II)-reagent could be Sensor for Nd : A rare example of a reversible 

3+used as a viable staining agent for Prokaryotic recognition of Nd  by a newly synthesized 
and Eukaryotic cells through the reversible molecular receptor (L ), having a diazo group as 1

binding to ATP, produced in situ during the cell the reporter functionality, was found. Studies 
growth process. This reagent was nontoxic and revealed that this receptor eventually forms a 
studies could be performed in pure aqueous or 
aqueous  HEPES buffer (pH = 7.2) medium 
(Chem. Commun., 46 (2010) 9134).

L a n t h a n i d e  f l u o r e s c e n t  s e n s o r :  
Phenanthroline based hexadentate ligand and 
their lanthanide complexes possessing chirality 
were synthesized.   The complexes exhibited a 
red emission at room temperature and were used 
for the selective binding of phosphate and ATP 

The 
institute

Molecular sensors for biologically and industrially important ions and molecules
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thermal and hydrothermal stability. A with improved thermal and hydrothermal 
methodology has been developed for the stability at room temperature on 3 kg batch scale.
synthesis of MCM-41 type mesoporous silica 

Controlled drug release 

Controlled release of indomethacin (IM), a non-steroidal 
anti-inflammatory drug, from MCM-41 and amino 
functionalized mesoporous silica was studied.  At gastric 
pH, 26 % of the indomethacin was released within 10 h 
from MCM-41 whereas 48 % was released at intestinal 
pH. For amine functionalised MCM-41 (MCM-41N), the 
release was 12 % after 10 h under intestinal pH condition. 

Release of indomethacin from MCM-41 and amino 
functionalized MCM-41

In vitro release behaviors of Indomethacin in physiological pH

Controlled release of quinine on chitosan–montmorillonite bio-nanocomposites

Ser ies of  chi tosan (CS) in terca la ted observed in the gastric fluid whereas under 
montmorillonite (MMT) nanocomposites intestinal pH condition release was observed 
prepared via ion-exchange route were loaded and, further, it was faster from the chitosan 
with the antimalarial drug, quinine (QUI).  intercalated clay compared to pure clay.  In this 
These were filled into gelatin capsules followed system two different release mechanisms are in 

® ®
by coating of Eudragit  L 100.  The capsules thus action, i.e., one due to the Eudragit  L 100 
obtained were tested for in vitro drug release coating and the other due to clay (J. Polym. Sci. 
performance in the sequential buffer Part  A: Polym. Chem., 50 (2012) 423).
environments at 37 ± 0.5 °C. No drug release was 

Layered inorganic nanocomposites: A promising carrier for 5-fluorouracil (5-FU)

The intercalation of 5-fluorouracil (5-FU), an drug release showed controlled release pattern. 
+ The genotoxic effect of drug was evaluated in anticancer drug in interlayer gallery of Na -clay 

vitro in human lymphocyte cell culture by comet (Montmorillonite, MMT), with the assistance of 
assay, and results indicated significant reduction biopolymer (chitosan, CS) was studied. In vitro 

In  vitro  drug  release  profiles  of  5-FU  in  (A)  pH  1.2  and  (B)  pH  7.4  at 37 ± 0.5 °C

Montmorillonite/poly-(ε-caprolactone) composites for anticancer drug and controlled 
release property

Intercalated tamoxifen (Tmx) in the interlayer 
+gallery of Na -MMT (Montmorillonite 

(Tmx–MMT), further compounded with poly-
(ε-caprolactone) (PCL) (Tmx–MMT/PCL, 
MPs), was studied for oral chemotherapy of 
breast cancer. In vitro drug release profiles 
showed controlled release pattern. In vivo  
pharmacokinetics of formulated Tmx in rats 
(conducted by Veer Narmad South Gujarat 
University, Surat) showed that plasma Tmx 
levels were within therapeutic window as 
compared to pristine Tmx (Eur. J. Pharm. Sci., 
47 (2012)265).

In vitro  release  profiles  of  Tmx  in  simulated 
intestinal  fluid (pH  7.4)  at 37 ± 0.5 °C

in DNA damage when drug was intercalated with within therapeutic window as compared to 
clay.  In vivo pharmacokinetics, bio- pristine drug. The work was undertaken in 
distribution, hepatotoxicity markers, e.g., SGPT collaboration with Veer Narmad South Gujarat 
and SGOT, and liver/testicular histology in rats University, Surat (Eur. J. Pharm. Biopharm., 
showed that plasma/tissue drug levels were 81 (2012) 91).



The development of molecular sensors for 
efficient detection of a specific metal ion is an 
emerging area in chemistry because such 
specificity is critical in various chemical, 
biological and environmental processes. 

 is actively involved in this area of 
research and has contributed significantly 
during the last few years. Highlights of the 
further work undertaken during the reporting 
period are described briefly below.   

anions (Chem. Eur. J., in press).Sensor for ATP:  It was demonstrated that an 
3+easily synthesizable Zn(II)-reagent could be Sensor for Nd : A rare example of a reversible 

3+used as a viable staining agent for Prokaryotic recognition of Nd  by a newly synthesized 
and Eukaryotic cells through the reversible molecular receptor (L ), having a diazo group as 1

binding to ATP, produced in situ during the cell the reporter functionality, was found. Studies 
growth process. This reagent was nontoxic and revealed that this receptor eventually forms a 
studies could be performed in pure aqueous or 
aqueous  HEPES buffer (pH = 7.2) medium 
(Chem. Commun., 46 (2010) 9134).

L a n t h a n i d e  f l u o r e s c e n t  s e n s o r :  
Phenanthroline based hexadentate ligand and 
their lanthanide complexes possessing chirality 
were synthesized.   The complexes exhibited a 
red emission at room temperature and were used 
for the selective binding of phosphate and ATP 

The 
institute

Molecular sensors for biologically and industrially important ions and molecules
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thermal and hydrothermal stability. A with improved thermal and hydrothermal 
methodology has been developed for the stability at room temperature on 3 kg batch scale.
synthesis of MCM-41 type mesoporous silica 

Controlled drug release 

Controlled release of indomethacin (IM), a non-steroidal 
anti-inflammatory drug, from MCM-41 and amino 
functionalized mesoporous silica was studied.  At gastric 
pH, 26 % of the indomethacin was released within 10 h 
from MCM-41 whereas 48 % was released at intestinal 
pH. For amine functionalised MCM-41 (MCM-41N), the 
release was 12 % after 10 h under intestinal pH condition. 

Release of indomethacin from MCM-41 and amino 
functionalized MCM-41

In vitro release behaviors of Indomethacin in physiological pH

Controlled release of quinine on chitosan–montmorillonite bio-nanocomposites

Ser ies of  chi tosan (CS) in terca la ted observed in the gastric fluid whereas under 
montmorillonite (MMT) nanocomposites intestinal pH condition release was observed 
prepared via ion-exchange route were loaded and, further, it was faster from the chitosan 
with the antimalarial drug, quinine (QUI).  intercalated clay compared to pure clay.  In this 
These were filled into gelatin capsules followed system two different release mechanisms are in 

® ®
by coating of Eudragit  L 100.  The capsules thus action, i.e., one due to the Eudragit  L 100 
obtained were tested for in vitro drug release coating and the other due to clay (J. Polym. Sci. 
performance in the sequential buffer Part  A: Polym. Chem., 50 (2012) 423).
environments at 37 ± 0.5 °C. No drug release was 

Layered inorganic nanocomposites: A promising carrier for 5-fluorouracil (5-FU)

The intercalation of 5-fluorouracil (5-FU), an drug release showed controlled release pattern. 
+ The genotoxic effect of drug was evaluated in anticancer drug in interlayer gallery of Na -clay 

vitro in human lymphocyte cell culture by comet (Montmorillonite, MMT), with the assistance of 
assay, and results indicated significant reduction biopolymer (chitosan, CS) was studied. In vitro 

In  vitro  drug  release  profiles  of  5-FU  in  (A)  pH  1.2  and  (B)  pH  7.4  at 37 ± 0.5 °C

Montmorillonite/poly-(ε-caprolactone) composites for anticancer drug and controlled 
release property

Intercalated tamoxifen (Tmx) in the interlayer 
+gallery of Na -MMT (Montmorillonite 

(Tmx–MMT), further compounded with poly-
(ε-caprolactone) (PCL) (Tmx–MMT/PCL, 
MPs), was studied for oral chemotherapy of 
breast cancer. In vitro drug release profiles 
showed controlled release pattern. In vivo  
pharmacokinetics of formulated Tmx in rats 
(conducted by Veer Narmad South Gujarat 
University, Surat) showed that plasma Tmx 
levels were within therapeutic window as 
compared to pristine Tmx (Eur. J. Pharm. Sci., 
47 (2012)265).

In vitro  release  profiles  of  Tmx  in  simulated 
intestinal  fluid (pH  7.4)  at 37 ± 0.5 °C

in DNA damage when drug was intercalated with within therapeutic window as compared to 
clay.  In vivo pharmacokinetics, bio- pristine drug. The work was undertaken in 
distribution, hepatotoxicity markers, e.g., SGPT collaboration with Veer Narmad South Gujarat 
and SGOT, and liver/testicular histology in rats University, Surat (Eur. J. Pharm. Biopharm., 
showed that plasma/tissue drug levels were 81 (2012) 91).
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3+ 11074).[Nd ] L  complex, via intermediate formation of  2 1
3+ 3+

[Nd ]L . Selective formation of [Nd ] L , in the 1 2 1 Sensor for toxic and transition metal ions : A 
presence of excess of all other lanthanide ions, series of fluorescent molecular sensors were 
caused a detectable change in color, as shown in synthesised incorporating calix[4]arene 
the associated figure (Inorg. Chem., 49 (2010) derivatives in various conformations as 
6909). ionophore and pyrene moieties as fluorophore. 

2+ Their ion-binding property with a wide range of Sensor for Hg : A newly synthesized 1,4,8,11-
cations and anions was investigated. In tetraazacyclotetradecane derivative (L), 
acetonitrile-chloroform, they formed complexes functionalized with a diazo moiety as the 

2+ 2+ 2+ 2+with Hg , Pb , Cu  and Ni , whereas in THF-reporter functionality, was found to bind 
2+ H O complexation took place selectively with 2specifically to Hg  with an associated change in 

2+ -Cu . Among anions, only F  exhibited color that could be visually detected. The 
interaction, with an easily discernible colour nontoxic nature of L was checked with the living 
change (Inorg. Chim. Acta, 372 (2011) 126). cells of a Gram negative bacterium, 

Pseudomonas putida. Further, experiments Another series of calix[4]arene-based 
revealed that these reagents could be used as fluorescent chemosensors containing amide as 

2+
staining agents for the detection of Hg  present binding site and  quinoline as fluoregenic unit 
in this microorganism (Inorg. Chem., 49 (2010) were synthesized; their ion-binding study 

2+ 2+11485). revealed strong complexation with Hg , Pb , 
3+  2+ -

Fe , Cu  and F . Complexation with metal ion An azine-based receptor showed remarkable 
2+ induced development of excimer emission specificity toward the Hg  ion in aqueous media 

which was ascribed to modulation of frontier over other metal ions. Coordination of the 
2+ molecular orbital energies upon complexation of receptor to Hg  induced a detectable change in 

metal ions (New J. Chem., 36 (2012) 988). color and a turn-on fluorescence response. This 
reagent was used for imaging the accumulation A series of new luminescent metalloreceptors 

2+of Hg  ions in Epithelial cell line KB 31 cells were synthesized incorporating Ru(II)-
(Org. Lett., 12 (2010) 5406). bipyridine moiety as fluoregenic unit and six 

membered macrocyclic moiety containing Sensor for CNˉ: Specific recognition of CNˉ in 
NS O  donor atoms as ionophores. This series of 2 3sodium cyanide solution was achieved using two 
receptors exhibited strong complexation with imidazole-based receptors (A and B). Visually 

2+ 2+heavy metal ions such as Hg  and Pb  and also detectable color changes were associated with 
2+ 3+

transition metal ions like Cu and Fe  in a few the formation of hydrogen bonded adducts, 
cases. Binding constants (K ) and composition of A·CNˉ and B·CNˉ. Ratiometric fluorescence s

response was achieved for receptor A on binding the complexes formed were determined from 
1to CNˉ, and this reagent was used for imaging emission and H NMR ti trat ion data  

bacterial cells pre-exposed to 1.42 μM CNˉ (Polyhedron, 43 (2012) 104).
solution (Org. Lett., 12 (2010) 3406).

Sensors for alkali metal ions: A family of calix-
Sensor for Fˉ in aqueous media: A new reagent crown hybrid molecules 
was developed for visual detection of ultratrace incorporating crown-4, 
quantity of inorganic Fˉ present in water. The crown-5 and crown-6 
detection sensitivity of fluoride with this reagent moieties as ionophore was 
is less than the WHO permissible level in synthesized and their 
drinking water (Chem. Commun., 47 (2011) competitive complexing 

and extracting ability 
towards different alkali 
and alkaline earth metal 
ions in aqueous media was 
evaluated. Two of these 
ionophores exhibited high 

+
selectivity towards Na  

+a n d  K .  M o l e c u l a r  

E
x

tr
a

ct
io

n
F

A
q

.

L F¯ L.2F¯

+structures of the resulting complexes and also and K  were determined (Inorg. Chem. 
+association constants (K ) for the binding of Na  Commun., 22 (2012) 85). a

Calix [4]arene crown-5 
+K .pic complex

Electrochemical sensing of Pb(II) and development of prototype device

Electrochemical detection of Pb(II) ion using curve of concentration was plotted against 
anodic stripping voltammetry was carried out. current at 180 second. The reduction step was 
The samples were prepared by progressive repeatable and reproducible and correlated well 
dilution method from mM aqueous solution of with the initial concentration of Pb. The 
lead. 0.1 mM mercuric salt was further added. development of first version of prototype for 
The pH of working solution was maintained at 4. lead estimation is in process.
-900 mV potential was applied to working 

The convection controlled reduction of  

to reduction of higher amount than in diffusion electrode for 5 min during reduction in a 
controlled mode which in turn gave more conventional three electrode electrochemical 
accuracy to the data besides lowering the setup, using a clean gold electrode as working 
detection limit. electrode, platinum as counter electrode and 

Hg/Hg Cl as reference electrode. A calibration 2 2 

2+
Pb  led

A dechlorination pathway for synthesis of horn shaped carbon nanotubes and its 
adsorption properties for CO , CH , CO and N2 4 2

Horn shaped carbon nanotubes were 
s u c c e s s f u l l y  s y n t h e s i z e d  b y  a  
dechlorination pathway under mild 
r e a c t i o n  c o n d i t i o n s  u s i n g  
tetrachloroethylene as carbon source and 
metallic copper as reducing agent. The 
reaction condition was optimized by 
studying the effect of various reaction 
parameters on the yield and product 
morphology. These nanotubes showed 
abundant surface functionality. Adsorption 
studies indicated high uptake capacity as 
well as high equilibrium selectivity of CO  2

and CO over N . Thus the product has 2

potential as a new adsorbent material for 
the separation and recovery of gases (J. 
Hazard. Mater., 227– 228 (2012) 317). Selectivity of different gases in horn shaped carbon nanotubes  
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3+ 11074).[Nd ] L  complex, via intermediate formation of  2 1
3+ 3+

[Nd ]L . Selective formation of [Nd ] L , in the 1 2 1 Sensor for toxic and transition metal ions : A 
presence of excess of all other lanthanide ions, series of fluorescent molecular sensors were 
caused a detectable change in color, as shown in synthesised incorporating calix[4]arene 
the associated figure (Inorg. Chem., 49 (2010) derivatives in various conformations as 
6909). ionophore and pyrene moieties as fluorophore. 

2+ Their ion-binding property with a wide range of Sensor for Hg : A newly synthesized 1,4,8,11-
cations and anions was investigated. In tetraazacyclotetradecane derivative (L), 
acetonitrile-chloroform, they formed complexes functionalized with a diazo moiety as the 

2+ 2+ 2+ 2+with Hg , Pb , Cu  and Ni , whereas in THF-reporter functionality, was found to bind 
2+ H O complexation took place selectively with 2specifically to Hg  with an associated change in 

2+ -Cu . Among anions, only F  exhibited color that could be visually detected. The 
interaction, with an easily discernible colour nontoxic nature of L was checked with the living 
change (Inorg. Chim. Acta, 372 (2011) 126). cells of a Gram negative bacterium, 

Pseudomonas putida. Further, experiments Another series of calix[4]arene-based 
revealed that these reagents could be used as fluorescent chemosensors containing amide as 

2+
staining agents for the detection of Hg  present binding site and  quinoline as fluoregenic unit 
in this microorganism (Inorg. Chem., 49 (2010) were synthesized; their ion-binding study 

2+ 2+11485). revealed strong complexation with Hg , Pb , 
3+  2+ -

Fe , Cu  and F . Complexation with metal ion An azine-based receptor showed remarkable 
2+ induced development of excimer emission specificity toward the Hg  ion in aqueous media 

which was ascribed to modulation of frontier over other metal ions. Coordination of the 
2+ molecular orbital energies upon complexation of receptor to Hg  induced a detectable change in 

metal ions (New J. Chem., 36 (2012) 988). color and a turn-on fluorescence response. This 
reagent was used for imaging the accumulation A series of new luminescent metalloreceptors 

2+of Hg  ions in Epithelial cell line KB 31 cells were synthesized incorporating Ru(II)-
(Org. Lett., 12 (2010) 5406). bipyridine moiety as fluoregenic unit and six 

membered macrocyclic moiety containing Sensor for CNˉ: Specific recognition of CNˉ in 
NS O  donor atoms as ionophores. This series of 2 3sodium cyanide solution was achieved using two 
receptors exhibited strong complexation with imidazole-based receptors (A and B). Visually 

2+ 2+heavy metal ions such as Hg  and Pb  and also detectable color changes were associated with 
2+ 3+

transition metal ions like Cu and Fe  in a few the formation of hydrogen bonded adducts, 
cases. Binding constants (K ) and composition of A·CNˉ and B·CNˉ. Ratiometric fluorescence s

response was achieved for receptor A on binding the complexes formed were determined from 
1to CNˉ, and this reagent was used for imaging emission and H NMR ti trat ion data  

bacterial cells pre-exposed to 1.42 μM CNˉ (Polyhedron, 43 (2012) 104).
solution (Org. Lett., 12 (2010) 3406).

Sensors for alkali metal ions: A family of calix-
Sensor for Fˉ in aqueous media: A new reagent crown hybrid molecules 
was developed for visual detection of ultratrace incorporating crown-4, 
quantity of inorganic Fˉ present in water. The crown-5 and crown-6 
detection sensitivity of fluoride with this reagent moieties as ionophore was 
is less than the WHO permissible level in synthesized and their 
drinking water (Chem. Commun., 47 (2011) competitive complexing 

and extracting ability 
towards different alkali 
and alkaline earth metal 
ions in aqueous media was 
evaluated. Two of these 
ionophores exhibited high 

+
selectivity towards Na  
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+association constants (K ) for the binding of Na  Commun., 22 (2012) 85). a

Calix [4]arene crown-5 
+K .pic complex

Electrochemical sensing of Pb(II) and development of prototype device

Electrochemical detection of Pb(II) ion using curve of concentration was plotted against 
anodic stripping voltammetry was carried out. current at 180 second. The reduction step was 
The samples were prepared by progressive repeatable and reproducible and correlated well 
dilution method from mM aqueous solution of with the initial concentration of Pb. The 
lead. 0.1 mM mercuric salt was further added. development of first version of prototype for 
The pH of working solution was maintained at 4. lead estimation is in process.
-900 mV potential was applied to working 

The convection controlled reduction of  

to reduction of higher amount than in diffusion electrode for 5 min during reduction in a 
controlled mode which in turn gave more conventional three electrode electrochemical 
accuracy to the data besides lowering the setup, using a clean gold electrode as working 
detection limit. electrode, platinum as counter electrode and 

Hg/Hg Cl as reference electrode. A calibration 2 2 
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tetrachloroethylene as carbon source and 
metallic copper as reducing agent. The 
reaction condition was optimized by 
studying the effect of various reaction 
parameters on the yield and product 
morphology. These nanotubes showed 
abundant surface functionality. Adsorption 
studies indicated high uptake capacity as 
well as high equilibrium selectivity of CO  2

and CO over N . Thus the product has 2

potential as a new adsorbent material for 
the separation and recovery of gases (J. 
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Petcoke derived carbon as methane storage material

Adsorption

Raw petcoke was used to prepare 1 kg of 
activated carbon (AC) having surface area 

2>2900 m /g and methane uptake 220 cc/g at 30 
°C/35 bars.  Preparation of shaped bodies such as 
extrudates, chalk sticks, granules, tablets, pellets 
was undertaken using clay & CMC/starch as 
binder. The chalk stick type adsorbent body gave 
methane uptake of 145 cc/g with packing density 
of 0.51 g/cc. Steam activation of AC derived 
from petcoke at 700 °C under nitrogen 
atmosphere was beneficial as it improved 
methane uptake to 196 cc/g at 35 bars besides 
giving a more compact adsorbent. 
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Methane adsorption capacity of steam
activated petcoke derived activated carbons

Tamarind seeds carbon (TSC) as methane storage material
2Activated carbon from tamarind (Tamarindus surface area 2673 m /g was obtained. The 

indica) seeds, an agro-byproduct, was prepared highest methane adsorption capacity obtained 
by chemical activation with KOH.  TSC having for TSC was 32.8 cc/g at 1 bar and 180 cc/g at 35 

3
micro-pore volume as high as 1.0 cm /g with bars and 30 °C (Bio Resources, 6 (2011) 537).

Sorption studies on aluminium terephthalate [MIL-53(Al)]

Aluminum terephthalate, MIL-53(Al), metal
organic framework synthesized hydrothermally 
and purified by solvent extraction was used as an 
adsorbent for gas adsorption studies. The order 
of adsorption capacities was CO > CH > CO> 2 4

N > Ar>O .   The high selectivity and low heat of 2 2

adsorption for CO  suggests that MIL-53(Al) is a 2

potential adsorbent material for the separation of 
CO  from gas mixtures (J. Porous Mater., 18 2

(2011) 205).

 

Adsorption isotherms for CO , CH , CO, N , 2 4 2

Ar and O  on MIL-53(Al) at 303K2

Enhanced methane uptake by carbon-MOF composites [AC@CuBTC]

Activated carbon-Cu (BTC)  composite MOF 3 2

material was prepared by incorporating in situ 
activated carbon during the synthesis of Cu  3

(BTC) . The AC@Cu-BTC prepared with 2% 2

2 3AC gave surface area of 1660 m /g, 0.68 cm /g 
HK (Horvath-Kawazoe) micropore volume and 
HK median pore width of 12.27 Ǻ. The methane 

3uptake was 165 cm /g at 35 bars and 30 °C 
(Patent filed). 

Methane sorption on CuBTC, activated 
carbon and AC@CuBTC composites

The adsorption capacity of nitrobenzene from 
aqueous solution on MIL-53(Al) was 610 
mg/g, higher than zeolites (267.2 mg/g) and 
organoclays (100 mg/g), but, lower than 
modified commercial activated carbons 
(1443.53 mg/g)  (Ind.  Eng. Chem. Res., 
(2011) 10516).

50  

Adsorption isotherm of nitrobenzene 
(from aqueous phase) on MIL-53(Al) at 303 K
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High sorptive removal of borate from aqueous solution using calcined ZnAl layered 
double hydroxides (LDHs)

Materials with higher borate uptake capacity Besides having high uptake capacity over a wide 
are desired for borate remediation as high intake range of pH (4-10), the adsorbent was shown to 
of boron causes acute boron toxicity. Chloride- be recyclable (Ind. Eng. Chem. Res., 50 (2011) 
containing LDH materials in both as- 6943).
synthesized and calcined form showed higher 
borate uptake than carbonate-containing forms. 
A maximum borate uptake of 31 mg B/g was 

oachieved for the 400 C heat-treated Zn Al-Cl 2

LDH material, this being the highest uptake 
reported so far for any LDH material. 
Interestingly, solid state transformation of 

2-tetraborate to monoborate anion ([B O (OH) ]  4 5 4

-
→ [B(OH) ] ) occurred in the interlayer on drying 4

for longer time (see PXRD given). At a ratio of 4 
g Zn Al-Cl-CLDH per liter of 100 mg B/L 2

solution, the uptake of borate reached 97 %.  
Using 1g/L of sorbent for a solution containing 5 
mg B/L, the boron concentration reduced below 
0.5 mg/L as recommended by the WHO.  

Powder X-ray diffraction (PXRD) profile of 
(a) Zn Al-Cl-LDH, (b) Zn Al-Cl-CLDH, 2 2

(c) 'b' after borate uptake in wet state
(d) 'c' after drying for one week (e) 'c' after
drying for one month

CO adsorption-desorption breakthrough curves2 

from binary gas mixture on MIL-101(Cr)     

MIL-101(Cr), synthesized by hydrothermal 
method was granulated using starch and sodium 
salt of carboxyl methyl cellulose as binder.  The 
selectivity of CO over N in MIL-101(Cr) was 2 2 

12.6 at 303 K, more than those for CO over CH  2 4

(5.69) and CO (2.90). The regeneration of 
adsorbent was feasible at a relatively low 
temperature. This was attributed to physical 
adsorption of CO (Chem. Eng. J., 2 

(2012) 359).
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Petcoke derived carbon as methane storage material

Adsorption

Raw petcoke was used to prepare 1 kg of 
activated carbon (AC) having surface area 

2>2900 m /g and methane uptake 220 cc/g at 30 
°C/35 bars.  Preparation of shaped bodies such as 
extrudates, chalk sticks, granules, tablets, pellets 
was undertaken using clay & CMC/starch as 
binder. The chalk stick type adsorbent body gave 
methane uptake of 145 cc/g with packing density 
of 0.51 g/cc. Steam activation of AC derived 
from petcoke at 700 °C under nitrogen 
atmosphere was beneficial as it improved 
methane uptake to 196 cc/g at 35 bars besides 
giving a more compact adsorbent. 
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Methane adsorption capacity of steam
activated petcoke derived activated carbons

Tamarind seeds carbon (TSC) as methane storage material
2Activated carbon from tamarind (Tamarindus surface area 2673 m /g was obtained. The 

indica) seeds, an agro-byproduct, was prepared highest methane adsorption capacity obtained 
by chemical activation with KOH.  TSC having for TSC was 32.8 cc/g at 1 bar and 180 cc/g at 35 

3
micro-pore volume as high as 1.0 cm /g with bars and 30 °C (Bio Resources, 6 (2011) 537).

Sorption studies on aluminium terephthalate [MIL-53(Al)]

Aluminum terephthalate, MIL-53(Al), metal
organic framework synthesized hydrothermally 
and purified by solvent extraction was used as an 
adsorbent for gas adsorption studies. The order 
of adsorption capacities was CO > CH > CO> 2 4

N > Ar>O .   The high selectivity and low heat of 2 2

adsorption for CO  suggests that MIL-53(Al) is a 2

potential adsorbent material for the separation of 
CO  from gas mixtures (J. Porous Mater., 18 2

(2011) 205).

 

Adsorption isotherms for CO , CH , CO, N , 2 4 2

Ar and O  on MIL-53(Al) at 303K2

Enhanced methane uptake by carbon-MOF composites [AC@CuBTC]

Activated carbon-Cu (BTC)  composite MOF 3 2

material was prepared by incorporating in situ 
activated carbon during the synthesis of Cu  3

(BTC) . The AC@Cu-BTC prepared with 2% 2

2 3AC gave surface area of 1660 m /g, 0.68 cm /g 
HK (Horvath-Kawazoe) micropore volume and 
HK median pore width of 12.27 Ǻ. The methane 

3uptake was 165 cm /g at 35 bars and 30 °C 
(Patent filed). 

Methane sorption on CuBTC, activated 
carbon and AC@CuBTC composites

The adsorption capacity of nitrobenzene from 
aqueous solution on MIL-53(Al) was 610 
mg/g, higher than zeolites (267.2 mg/g) and 
organoclays (100 mg/g), but, lower than 
modified commercial activated carbons 
(1443.53 mg/g)  (Ind.  Eng. Chem. Res., 
(2011) 10516).

50  

Adsorption isotherm of nitrobenzene 
(from aqueous phase) on MIL-53(Al) at 303 K
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High sorptive removal of borate from aqueous solution using calcined ZnAl layered 
double hydroxides (LDHs)

Materials with higher borate uptake capacity Besides having high uptake capacity over a wide 
are desired for borate remediation as high intake range of pH (4-10), the adsorbent was shown to 
of boron causes acute boron toxicity. Chloride- be recyclable (Ind. Eng. Chem. Res., 50 (2011) 
containing LDH materials in both as- 6943).
synthesized and calcined form showed higher 
borate uptake than carbonate-containing forms. 
A maximum borate uptake of 31 mg B/g was 

oachieved for the 400 C heat-treated Zn Al-Cl 2

LDH material, this being the highest uptake 
reported so far for any LDH material. 
Interestingly, solid state transformation of 

2-tetraborate to monoborate anion ([B O (OH) ]  4 5 4

-
→ [B(OH) ] ) occurred in the interlayer on drying 4

for longer time (see PXRD given). At a ratio of 4 
g Zn Al-Cl-CLDH per liter of 100 mg B/L 2

solution, the uptake of borate reached 97 %.  
Using 1g/L of sorbent for a solution containing 5 
mg B/L, the boron concentration reduced below 
0.5 mg/L as recommended by the WHO.  

Powder X-ray diffraction (PXRD) profile of 
(a) Zn Al-Cl-LDH, (b) Zn Al-Cl-CLDH, 2 2

(c) 'b' after borate uptake in wet state
(d) 'c' after drying for one week (e) 'c' after
drying for one month

CO adsorption-desorption breakthrough curves2 

from binary gas mixture on MIL-101(Cr)     

MIL-101(Cr), synthesized by hydrothermal 
method was granulated using starch and sodium 
salt of carboxyl methyl cellulose as binder.  The 
selectivity of CO over N in MIL-101(Cr) was 2 2 

12.6 at 303 K, more than those for CO over CH  2 4

(5.69) and CO (2.90). The regeneration of 
adsorbent was feasible at a relatively low 
temperature. This was attributed to physical 
adsorption of CO (Chem. Eng. J., 2 

(2012) 359).
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A combined approach of using layered double value being significantly higher than 15 mg Cr/g 
hydroxides (LDHs) for environmental for the corresponding carbonate sample.  The 
remediation followed by use of the derived chromate-exchanged material was studied for 

material as a catalyst for selective oxidation was selective catalytic oxidation of benzyl alcohol 
demonstrated. A series of CoAl LDHs with using tert-butyl hydroperoxide as oxidant. 23 % 
nitrate or carbonate anion in the interlayers were conversion with 100 % selectivity for 
synthesized by coprecipitation and hexamine benzaldehyde at room temperature was obtained 
hydrolysis and studied for chromate removal. using a catalyst/substrate weight ratio of 1:20 

(Ind. Eng. Chem. Res., 50 (2011) 13380).An uptake of 45 mg Cr/g was observed for 
CoAl2-N prepared by co-precipitation, this 

CoAl-CrO LDHs derived from environmental remediation as selective oxidation 4 

catalysts

The high uptake of phosphate by ZnAlZr ternary removal of phosphate.  The phosphate uptake 
LDHs and a process for delaminating NiAl2- results showed 100 % uptake upon adding ratio 
LDH into nano sheets as stable suspension in of 40 mL/L of ultrasonically dispersed LDH 
both aqueous and organic medium was disclosed suspension into 10 mgP/L solution. 
in the previous biennial report .  The The phosphate uptake in a 'model pond' system 
dispersibility of the latter in aqueous medium showed 75 % uptake using 4 ml of ultrasonically 
was improved and delamination dispersed LDH suspension sprayed into one litre 
degree were 0.8, 1.25 and 6.15 g/L for of 1 mgP/L solution. The phosphate-bound LDH 
hydrothermal, mechanical shaker and ultrasonic is being studied as a controlled release fertilizer 
delaminated LDH, respectively. Thereafter a (Communicated).
study was undertaken of their efficacy for the 

the values of 

Phosphate removal in simulated model pond using delaminated LDHs and valorisation

Photograph of model pond system (10mgP/L) at different time intervals

Entry Substrate Product
Time (h) and 

temperature (⁰C)
Yield (%)

1 4 and 160 94

2 4 and 160 91

3 0.5 and 110 100

4 4 and 160 95

5 4 and 160 90

6 4 and 160 56

7 4 and 160 85

Resorcinol : EAA, 1:2; catalyst, 15 wt% with respect to resorcinol.

Facile low-temperature synthesis of ceria and samarium doped ceria nanoparticles
and catalytic allylic oxidation of cyclohexene

Ceria (CeO ) is attracting interest for its diverse using aqueous ammonium carbonate complex 2

solution of cerium (IV) and samarium. The applications as oxygen ion conductor in solid 
crystallite size of the particles could be oxide fuel cells (SOFCs), oxygen pumps, gas 
engineered from 3 nm to 15 nm by optimizing the sensor, polishing material, phosphor, oxidation 
reaction conditions without using any capping catalyst in automotive three-way catalysts, and 
agent. The synthesized materials also served as in fine chemical synthesis.   A simple chemical 
catalysts in the oxidation of allylic substrates to route for the synthesis of highly crystalline ceria 
corresponding carbonyl compounds (enones)  and samarium doped CeO  nanoparticles (NPs) 2

2 (J. Phys. Chem. C,  (2011) 7628). with high surface area (368 m /g) was developed 115

Heterogeneous Catalysis

Mesoporous zirconium phosphate: An efficient catalyst for the synthesis of coumarin 
derivatives through Pechmann condensation reaction

Mesoporous zirconium phosphate (m-
ZrP) was used as a solid acid catalyst 
for the synthesis of coumarins via 
Pechmann condensation reaction. It 
showed high catalytic activity for the 
condensation of phenols and ethyl 
acetoacetate in both conventional 
heating as well as under microwave 
irradiation. Among the substituted 
phenols, m-amino phenol is more 
reactive and resulted in 100% yield in 
short time at low temperature due to the 
presence of ring activating amine 
group. The m-ZrP was active even for 
simple phenol and 57% yield of 4-
methyl coumarin was obtained by 
conventional heating method (Appl. 
Catal. A: Gen., 394 (2011) 93).

TEM & HRTEM (inset) of 
CeO  NPs synthesized under reflux2

Reaction profile for allylic 
oxidation of cyclohexene

Pechmann condensation of different phenols and EAA over m-ZrP
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A combined approach of using layered double value being significantly higher than 15 mg Cr/g 
hydroxides (LDHs) for environmental for the corresponding carbonate sample.  The 
remediation followed by use of the derived chromate-exchanged material was studied for 

material as a catalyst for selective oxidation was selective catalytic oxidation of benzyl alcohol 
demonstrated. A series of CoAl LDHs with using tert-butyl hydroperoxide as oxidant. 23 % 
nitrate or carbonate anion in the interlayers were conversion with 100 % selectivity for 
synthesized by coprecipitation and hexamine benzaldehyde at room temperature was obtained 
hydrolysis and studied for chromate removal. using a catalyst/substrate weight ratio of 1:20 

(Ind. Eng. Chem. Res., 50 (2011) 13380).An uptake of 45 mg Cr/g was observed for 
CoAl2-N prepared by co-precipitation, this 

CoAl-CrO LDHs derived from environmental remediation as selective oxidation 4 

catalysts

The high uptake of phosphate by ZnAlZr ternary removal of phosphate.  The phosphate uptake 
LDHs and a process for delaminating NiAl2- results showed 100 % uptake upon adding ratio 
LDH into nano sheets as stable suspension in of 40 mL/L of ultrasonically dispersed LDH 
both aqueous and organic medium was disclosed suspension into 10 mgP/L solution. 
in the previous biennial report .  The The phosphate uptake in a 'model pond' system 
dispersibility of the latter in aqueous medium showed 75 % uptake using 4 ml of ultrasonically 
was improved and delamination dispersed LDH suspension sprayed into one litre 
degree were 0.8, 1.25 and 6.15 g/L for of 1 mgP/L solution. The phosphate-bound LDH 
hydrothermal, mechanical shaker and ultrasonic is being studied as a controlled release fertilizer 
delaminated LDH, respectively. Thereafter a (Communicated).
study was undertaken of their efficacy for the 

the values of 

Phosphate removal in simulated model pond using delaminated LDHs and valorisation

Photograph of model pond system (10mgP/L) at different time intervals

Entry Substrate Product
Time (h) and 

temperature (⁰C)
Yield (%)

1 4 and 160 94

2 4 and 160 91

3 0.5 and 110 100

4 4 and 160 95

5 4 and 160 90

6 4 and 160 56

7 4 and 160 85

Resorcinol : EAA, 1:2; catalyst, 15 wt% with respect to resorcinol.

Facile low-temperature synthesis of ceria and samarium doped ceria nanoparticles
and catalytic allylic oxidation of cyclohexene

Ceria (CeO ) is attracting interest for its diverse using aqueous ammonium carbonate complex 2

solution of cerium (IV) and samarium. The applications as oxygen ion conductor in solid 
crystallite size of the particles could be oxide fuel cells (SOFCs), oxygen pumps, gas 
engineered from 3 nm to 15 nm by optimizing the sensor, polishing material, phosphor, oxidation 
reaction conditions without using any capping catalyst in automotive three-way catalysts, and 
agent. The synthesized materials also served as in fine chemical synthesis.   A simple chemical 
catalysts in the oxidation of allylic substrates to route for the synthesis of highly crystalline ceria 
corresponding carbonyl compounds (enones)  and samarium doped CeO  nanoparticles (NPs) 2

2 (J. Phys. Chem. C,  (2011) 7628). with high surface area (368 m /g) was developed 115

Heterogeneous Catalysis

Mesoporous zirconium phosphate: An efficient catalyst for the synthesis of coumarin 
derivatives through Pechmann condensation reaction

Mesoporous zirconium phosphate (m-
ZrP) was used as a solid acid catalyst 
for the synthesis of coumarins via 
Pechmann condensation reaction. It 
showed high catalytic activity for the 
condensation of phenols and ethyl 
acetoacetate in both conventional 
heating as well as under microwave 
irradiation. Among the substituted 
phenols, m-amino phenol is more 
reactive and resulted in 100% yield in 
short time at low temperature due to the 
presence of ring activating amine 
group. The m-ZrP was active even for 
simple phenol and 57% yield of 4-
methyl coumarin was obtained by 
conventional heating method (Appl. 
Catal. A: Gen., 394 (2011) 93).

TEM & HRTEM (inset) of 
CeO  NPs synthesized under reflux2

Reaction profile for allylic 
oxidation of cyclohexene

Pechmann condensation of different phenols and EAA over m-ZrP
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Ultra high selective allylic and benzylic oxidation over Cr incorporated mesoporous 
zirconium phosphate

An easy, convenient and rapid synthetic synthesized m-ZrP as acid catalyst was 
procedure for the preparation of mesoporous evaluated under MWI for Claisen-Schmidt 
zirconium phosphate (m-ZrP) having surface condensation reaction, and other industrially 

2 -1 important acid catalyzed reactions like Friedel-area 257 m g  by microwave irradiation (MWI) 
Craft benzylation of benzene, Biginelli, and under basic conditions 
Pechmann condensation, involving bulkier carbonate complex solution was used 
molecules under solvent-free conditions (Appl. a s  z i r c o n i u m  p r e c u r s o r  a n d  
Catal. B: Environ., 103 (2011) 378).cetyltrimethylammonium bromide (CTAB) as 

structure directing agent. The efficiency of 

was developed. 
Zirconium 

Chromium incorporated mesoporous zirconium 
phosphate (Cr-mZrP)  was used as a catalyst for 
the oxidation of allylic compounds to their 
corresponding aldehydes and ketones 
(carbonyls, enones) and for oxidation of allylic 
and benzylic compounds to their corresponding 
carbonyl compounds (enone) and resulted in 100 
% selectivity for all the substrates studied with 
good conversion. Through a simple re-
generation or re-activation step, the catalyst was 
s u c c e s s f u l l y  r e - u s e d  s e v e r a l  t i m e s  
(ChemCatChem, 3 (2011) 1447).

Microwave assisted synthesis of fine chemicals in solvent-free conditions over 
mesoporous  zirconium phosphate

A nanosized highly ordered mesoporous zinc significant enhancement in Lewis acidic sites of 
ferrite (ZnFe O ; ZF) was synthesized via co- the zinc ferrite on sulfatation. It gave 70 % 2 4

conversion of -pinene with 88 % selectivity to precipitation method. The NH -TPD and 3

nopol  (Catal. Today, in press)pyridine sorption DRIFT-IR studies revealed the 

β

Nanosized sulfated zinc ferrite as catalyst for the synthesis of nopol & fine chemicals

SEM (a) and TEM (b and c) of m-ZrP

Selective oxidation of allylic & benzylic compounds 

Substrate Product Conversion
(%)

Selectivity
(%)
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Copper (0) catalyzed aerobic oxidative synthesis of imines from amines under 
solvent-free conditions

Copper (0) catalyzed direct synthesis of imines isolation of products were significant 
from amines under mild aerobic conditions advantages of the present protocol. 

. This catalytic system was applicable for useful for benzyl imine synthesis. 

the synthesis of various imines from benzylic, Both symmetrical and cyclic imines could be 
aliphatic, cyclic secondary and hetero aromatic conveniently prepared by this route (RSC Adv.,  
amines. Solvent-free condition, air as oxidant, 2 (2012) 5119).
ready availability of copper catalyst and easy 

was It was 
studied especially 

The hydroarylation of styrenes with 
various arenes and heteroarenes using 
H-β-zeolite as a green and recyclable 
heterogeneous catalyst was developed 
under mild reaction conditions. The 

easily handled (open atmosphere), iii) variety of catalyst showed high selectivity (up to 100%) of 
arenes could be used as substrates (desired hydroarylated products in cyclohexane 

anisoles, phenols, naphthols and as solvent under the conditions studied. The 
heteroarenes is also possible), iv) separation of catalyst could be reactivated by simple treatment 
the catalyst and product was easy, v) H-β-zeolite with mineral acid at room temperature for better 
catalyst is inexpensive in comparison with catalytic activity. The method had the following 
metal- based catalysts, and vi)  advantages over previously reported procedures 
be reused several times without appreciable loss for the hydroarylation of styrenes: i) atom 
of activity  (Eur. J. Org. Chem., (2012) 3520).efficiency and no by-product formation, ii) 

reactions 
with 

the catalyst could

 

Air (O)

a b 
Cu-powder

(Before)

R NH22 R N R

Cu-powder
(After)

Cu-powder

H-β-Zeolite catalysed hydroarylation of styrenes

Styrene oxide is an important organic sulfated yttria-zirconia (Y-ZrO ) doped with Co 2

in te rmedia te  for  f ine chemica ls  and and Fe as co-cations were evaluated for the 
pharmaceuticals. A series of non-sulfated and catalytic styrene epoxidation using molecular 

Epoxidation of styrene with molecular O  over Y-ZrO  based solid catalysts2 2

+
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Ultra high selective allylic and benzylic oxidation over Cr incorporated mesoporous 
zirconium phosphate

An easy, convenient and rapid synthetic synthesized m-ZrP as acid catalyst was 
procedure for the preparation of mesoporous evaluated under MWI for Claisen-Schmidt 
zirconium phosphate (m-ZrP) having surface condensation reaction, and other industrially 

2 -1 important acid catalyzed reactions like Friedel-area 257 m g  by microwave irradiation (MWI) 
Craft benzylation of benzene, Biginelli, and under basic conditions 
Pechmann condensation, involving bulkier carbonate complex solution was used 
molecules under solvent-free conditions (Appl. a s  z i r c o n i u m  p r e c u r s o r  a n d  
Catal. B: Environ., 103 (2011) 378).cetyltrimethylammonium bromide (CTAB) as 

structure directing agent. The efficiency of 

was developed. 
Zirconium 

Chromium incorporated mesoporous zirconium 
phosphate (Cr-mZrP)  was used as a catalyst for 
the oxidation of allylic compounds to their 
corresponding aldehydes and ketones 
(carbonyls, enones) and for oxidation of allylic 
and benzylic compounds to their corresponding 
carbonyl compounds (enone) and resulted in 100 
% selectivity for all the substrates studied with 
good conversion. Through a simple re-
generation or re-activation step, the catalyst was 
s u c c e s s f u l l y  r e - u s e d  s e v e r a l  t i m e s  
(ChemCatChem, 3 (2011) 1447).

Microwave assisted synthesis of fine chemicals in solvent-free conditions over 
mesoporous  zirconium phosphate

A nanosized highly ordered mesoporous zinc significant enhancement in Lewis acidic sites of 
ferrite (ZnFe O ; ZF) was synthesized via co- the zinc ferrite on sulfatation. It gave 70 % 2 4

conversion of -pinene with 88 % selectivity to precipitation method. The NH -TPD and 3

nopol  (Catal. Today, in press)pyridine sorption DRIFT-IR studies revealed the 

β
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Copper (0) catalyzed direct synthesis of imines isolation of products were significant 
from amines under mild aerobic conditions advantages of the present protocol. 

. This catalytic system was applicable for useful for benzyl imine synthesis. 

the synthesis of various imines from benzylic, Both symmetrical and cyclic imines could be 
aliphatic, cyclic secondary and hetero aromatic conveniently prepared by this route (RSC Adv.,  
amines. Solvent-free condition, air as oxidant, 2 (2012) 5119).
ready availability of copper catalyst and easy 

was It was 
studied especially 

The hydroarylation of styrenes with 
various arenes and heteroarenes using 
H-β-zeolite as a green and recyclable 
heterogeneous catalyst was developed 
under mild reaction conditions. The 

easily handled (open atmosphere), iii) variety of catalyst showed high selectivity (up to 100%) of 
arenes could be used as substrates (desired hydroarylated products in cyclohexane 

anisoles, phenols, naphthols and as solvent under the conditions studied. The 
heteroarenes is also possible), iv) separation of catalyst could be reactivated by simple treatment 
the catalyst and product was easy, v) H-β-zeolite with mineral acid at room temperature for better 
catalyst is inexpensive in comparison with catalytic activity. The method had the following 
metal- based catalysts, and vi)  advantages over previously reported procedures 
be reused several times without appreciable loss for the hydroarylation of styrenes: i) atom 
of activity  (Eur. J. Org. Chem., (2012) 3520).efficiency and no by-product formation, ii) 
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with 
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H-β-Zeolite catalysed hydroarylation of styrenes

Styrene oxide is an important organic sulfated yttria-zirconia (Y-ZrO ) doped with Co 2

in te rmedia te  for  f ine chemica ls  and and Fe as co-cations were evaluated for the 
pharmaceuticals. A series of non-sulfated and catalytic styrene epoxidation using molecular 

Epoxidation of styrene with molecular O  over Y-ZrO  based solid catalysts2 2

+



Amino functionalized chitosan as a catalyst for selective solvent-free condensation of 
aldehydes

Rh-impregnated on amine functionalized performance of the catalyst was at 1:4 ratio of 
chitosan was used as catalyst for solvent-free heptanal:benzaldehyde. Modeling studies 
synthesis of jasminaldehyde via condensation of helped to identify the rate determining step (J. 
heptanal with benzaldehyde. The best Mol. Catal. A: Chem., 339 (2011) 86).

hydroformylation deactivated the Rh-
complex by forming carboxylate 
rhodium complex (Appl. Catal. A: Gen., 
409–410 (2011) 99).

Similarly, catalytic hydroformylation of 
propylene gave 99% conversion and 
100% selectivity to aldehydes using the 
heterogenized Rh–HMS catalyst that 
was successfully recycled six times 
(Appl. Catal. A: Gen., 415–416 (2012) 
124).

Biomass to chemicals: Dehydration of fructose to 5-hydroxymethyl furfural over 
Amberlyst-15 as solid acid catalyst

5-hydroxymethyl furfural, commonly called as complex. It is commonly produced through 
HMF, is one of the identified twelve building dehydration of fructose over acid catalysts (see 
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Dypnone, α-β unsaturated ketone, is useful as 
softening agent, plasticizer and perfumery base. 
It was synthesized by the solvent free self-
condensation of acetophenone in presence of 
nano-crystalline sulfated zirconia catalyst 
prepared by sol-gel method.  The catalyst 
calcined at 650 ºC, showed maximum dypnone reused up to five cycles. (J. Sol-Gel Sci. 
selectivity of 92% with 68% acetophenone Technol., 61 (2012) 275).
conversion at 170 ºC after 7 h. The catalyst was 
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develop an efficient process for the 
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a single step.  Besides low yields, 
there have been other formidable 
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using Zn-containing 
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hydroxides as solid base catalysts. The catalyst dependent on the substituents attached to the 
with Mg/Al atomic ratio of 4.0 gave 99% aromatic ring and governed by the pKa of the 
conversion with 86% trans selectivity (substrate reactive sites in such systems (Communicated). 

Rh-TPPTS complex encapsulated hexagonal mesoporous silica (HMS) for 
hydroformylation of vinyl esters and propene

oxygen in presence of DMF as solvent. All at 120 ºC after 8 h. Thermally regenerated 
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161).styrene conversion of 61% with 80% selectivity 

RhCl(TPPTS)  (TPPTS = m-trisulphonato hydroformylation of vinyl esters and gave 100% 3

conversion and high selectivity to iso-aldehyde. triphenyl phosphine)  in situ encapsulated into 
The formation of acet ic acid during t h e  m e s o p o r e s  o f  H M S  c a t a l y z e d  
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Amberlyst-15, a commercial catalyst, which catalytic system.  Sulfonating the as-received 
showed 70 ± 5 % yield (0.1 g fructose, 0.1 g Amberlyst-15 using 2 M H SO  showed better 2 4

o
Amberlyst-15, in DMF at 120 C for 30 min). A recycle performance  A decrease in the pH was 
continuous decrease in the yield was noted with observed after the reaction while the activity of 
number of cycles. An attempt was made to the catalyst was poor for those reactions whose 
resulfonate the spent catalyst with different initial pH was greater than 6.0. When DMSO 
concentrations of sulphuric acid (0.5 to 2 M). A was used as solvent, no significant change in pH 
very high yield (93%) was obtained for the occurred while recycling and there was no loss in 
reactivated catalyst, highest known for this the activity for up to seven cycles. 

Rhodium exchanged NaETS-10 and NaETS-4 as heterogeneous catalyst for 
hydroaminomethylation

Rh-NaETS-10 and Rh-NaETS-4 catalyzed 
hydroaminomethylation of olefin gave 
100% conversion with high selectivity to 
amines. Rh-ETS-4 and Rh-ETS-10 were 
more effective with secondary amines like 
morpholine and pyrrolidine. Using Rh-
ETS-10, 1-hexene with morpholine gave 
selectivity of 47% to n-amine and with 
pyrrolidine and piperidine gave 48% 
selectivity to n-amine. The catalyst was 
recycled effectively without much loss in 
its activity and selectivity

2-phenylethanol is an aroma chemical of 
commercial importance. Palladium-on-
chitosan was studied for hydrogenation 
of styrene oxide to 2-phenyl ethanol. 
Total conversion with high selectivity 
was observed (Dalton Trans., 41 (2012) 
2910).
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The water-soluble cobalt complexes of BiphTS cyclodextrin or activated carbon, the Co/BiphTS 
were used as catalysts for hydroformylation of system allowed the hydroformylation of 1-
higher olefins in the absence and presence of octene with high conversion (95%) and aldehyde 
various mass transfer promoters (co-solvents, selectivity (85-90%) (Appl. Catal. A: Gen., 413-
surfactants, cyclodextrins and activated carbon). 414 (2012) 273).
In the presence of CTAB, methylated -

Supported metal nanoparticles as heterogeneous catalysts for selective synthesis of 
fine chemicals

Cobalt complex of the water-soluble ligand trisulfonated tris(biphenyl)phosphine 
(BiphTS) for hydroformylation of higher olefins 

The water-soluble ruthenium complex of 
BiphTS exhibited efficient activity for 
hydrogenation of various unsaturated 
hydrocarbons with high selectivity under mild 
conditions. The catalyst was easily recovered 
from the product by a simple phase separation 
and recycling experiments showed that both 
activity and selectivity to cyclohexane 
remained high in four consecutive runs (Catal. 
Sci. Tech.; DOI:10.1039/c2cy20172k).

Homogeneous catalysis

Aqueous biphasic hydrogenation catalyzed by ruthenium complex of trisulfonated 
tris (biphenyl)phosphine (BiphTS)

Tin exchanged zeolite as catalyst for direct synthesis of α-amino nitriles

The Sn-exchanged zeolite was an efficient under solvent free condition. Excellent yield of 
catalyst for the direct synthesis of α-amino α-amino nitrile (up to 96%) was achieved within 
nitrile from various ketones and aldehydes with 10–120 min at RT (Appl. Catal. A: Gen., 419– 
amine and trimethyl silylcyanide (TMSCN) 420 (2012) 22).

Br

R

 
R = H, NO2, Cl, Br, CH3, etc .

CHO

R

79-85%

H2O-Reflux

H2O2, rt.

Direct conversion of benzyl bromides to benzaldehydes

The facile and selective conversion of benzylic 
bromides to benzaldehydes using H O as a 2 2 

benign oxidizing agent in aqueous medium is 
described. Under these conditions good yields of 
benzaldehydes were obtained. The present 
method describes an efficient, selective, and 
environmentally friendly method for the 

procedures for these oxidations. Simple reaction convers ion o f  benzy l i c  b romides  to  
conditions and excellent yields of the products benzaldehydes in water under mild conditions. 
make this method a facile, and attractive Although the present system does not work for 
protocol ( Synth. Commun., 41 (2011) 2712).the aliphatic bromides, it eliminated the harsh 

reaction conditions employed in earlier 

Synthesis of benzyl alkylethers without base
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R' = Me, E t, Pr, iPr,C6H11 ,PhCH2

Solvent FreeA simple reagent system has been developed for the synthesis 
of benzyl alkyl ethers under mild, efficient and environment-
friendly conditions without use of base. FeSO  is shown to be 4

a good substitute to benzyloxypyridinium triflates and its 
recyclability up to three runs . Therefore, 
the usefulness of the present method to obtain interesting 
final products, together with the mild and simple reaction 
conditions makes it well suited for the generation of 
combinatorial libraries (Synth. Commun., (2011) 720).

was demonstrated

41 
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Rhodium exchanged NaETS-10 and NaETS-4 as heterogeneous catalyst for 
hydroaminomethylation

Rh-NaETS-10 and Rh-NaETS-4 catalyzed 
hydroaminomethylation of olefin gave 
100% conversion with high selectivity to 
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more effective with secondary amines like 
morpholine and pyrrolidine. Using Rh-
ETS-10, 1-hexene with morpholine gave 
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pyrrolidine and piperidine gave 48% 
selectivity to n-amine. The catalyst was 
recycled effectively without much loss in 
its activity and selectivity
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commercial importance. Palladium-on-
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of styrene oxide to 2-phenyl ethanol. 
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Cobalt complex of the water-soluble ligand trisulfonated tris(biphenyl)phosphine 
(BiphTS) for hydroformylation of higher olefins 

The water-soluble ruthenium complex of 
BiphTS exhibited efficient activity for 
hydrogenation of various unsaturated 
hydrocarbons with high selectivity under mild 
conditions. The catalyst was easily recovered 
from the product by a simple phase separation 
and recycling experiments showed that both 
activity and selectivity to cyclohexane 
remained high in four consecutive runs (Catal. 
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Aqueous biphasic hydrogenation catalyzed by ruthenium complex of trisulfonated 
tris (biphenyl)phosphine (BiphTS)

Tin exchanged zeolite as catalyst for direct synthesis of α-amino nitriles

The Sn-exchanged zeolite was an efficient under solvent free condition. Excellent yield of 
catalyst for the direct synthesis of α-amino α-amino nitrile (up to 96%) was achieved within 
nitrile from various ketones and aldehydes with 10–120 min at RT (Appl. Catal. A: Gen., 419– 
amine and trimethyl silylcyanide (TMSCN) 420 (2012) 22).
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A green and efficient protocol for imine 
synthesis through oxidative coupling of alcohols 
and amines . The reaction 

without 
any transition metal, ligand or co-

solvent. The reaction can be applied to a variety 
of alcohols and amines and offers an 
environmentally friendly, general method for 
the synthesis of imines (Eur. J. Org. Chem., 
(2012) 4457).

was developed
occurred under aerobic conditions the 
need of 

NaOH-catalysed imine syntheses: Aerobic oxidative coupling of alcohols and amines

Synthesis of 1,8-naphthyridines 

Highly efficient method has been developed for 
the regioselective synthesis of 1,5- and 1,8-
naphthyridines catalyzed by I , and InCl . The 2 3

procedure allows for an easy and practical 
synthesis of substituted naphthyridines and is 
attractive because of easy handling of the 
catalyst (no sensitivity toward air or moisture). are found in various bioactive 
Catalyst can be recovered and reused up to 5 molecules (Synth. Commun., 41 (2011) 1843).
cycles efficiently. 

this study 

Such motifs as synthesized in 

 

N N
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OR 1

R 5

R4

R3

N

N

Imidazo[1,2-a]pyridine derivatives are an irradiation gave higher yields in rapid reaction 
important class of molecules that exhibit a time (<2 min).                                                                                      

diverse range of biological activities (antiviral, The structure of one of the synthesized new 
 antiulcer, antibacterial, antifungal, calcium compounds was confirmed by single crystal 

channel blocker and as a hypnotic). Thermal and XRD (See Figure). The advantages of present 

microwave-assisted rapid synthesis of highly protocol include the use of commercially 
substituted imidazo[1,2-a]pyridine derivatives available and inexpensive 2-aminopyridines and 
by the recation of amino puridines and alpha -bromo- -ketoesters, rapid reaction simple 
pyridines and alpha-bromo-beta-ketoesters workup, high yields and 
under neat conditions was achieved (Scheme). (Synthesis, (2011) 635). 
Reactions carried out under microwave 

α β
product purity 

 

Chiral Catalysis

Design and development of efficient chiral catalysts were designed and used for asymmetric 
catalysts for various organic transformations is Strecker reaction, cyanation of aldehydes with 

of chiral . Chiral products different sources of cyanide, asymmetric ring 
have wide applications in pharmaceuticals, opening reaction, kinetic resolution of racemic 
agrochemicals, flavors and fragrances. Keeping epoxides with amines and water as nucleophile 
the importance of the end products and high cost and asymmetric hydroformylation of olefins. 
of chiral ligands in mind, following recyclable 

at the heart catalysis

Synthesis of enantiopure -aminoalcohols via AKR/ARO of epoxides using recyclable 
 

macrocyclic Cr(III) salen complexes
β

Enantioselective o-acetyl cyanation/cyanoformylation of aldehydes using catalysts 
with built-in crown ether-like motif in chiral macrocyclic V(V) salen complexes

Chiral recyclable macrocyclic 
V(V) salen complexes having 
trigol linker were synthesized and 
used as catalysts in asymmetric 
cyana t ion reac t ions .  These 
catalysts demonstrated excellent 
performance (product yields and 
ee's up to 99%) with KCN and 
NaCN as  inexpensive nonvolatile 
cyanide sources. The catalytic 
system also performed well with 
ethyl cyanoformate as a safer 
source of  cyanide to g ive 
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A series of chiral macrocyclic Cr(III) salen 
complexes bearing two chiral salen units linked 
through tertiary nitrogen were synthesized. 
These complexes were highly active and 
catalyzed the enantioselective AKR and ARO of 
various racemic trans and meso epoxides with 
anilines at room temperature giving chiral 
anti/syn β-aminoalcohols and enantio-pure 
epoxide with >99% yield and enantiomeric 
excess (ee) with added advantage of catalyst 
recyclability  (Tetrahedron , 67 (2011) 8300).
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N
H

CN

TMSCN, Solvent

cyanohydrin carbonate in high yield and up to benzylimines. α-Aminonitrile was obtained in 
97% ee (Tetrahedron, 67 (2011) 7073). near-quantitative yield and 99% ee in case of 2-

methoxy substituted N-benzylimines. The time The macrocyclic V(V) salen complex was also 
0and temperature were 10 h and -40 C, used as catalyst (10 mol%) for asymmetric 

respectively (Communicated).addit ion of  TMSCN to various  N-
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These complexes were highly active and 
catalyzed the enantioselective AKR and ARO of 
various racemic trans and meso epoxides with 
anilines at room temperature giving chiral 
anti/syn β-aminoalcohols and enantio-pure 
epoxide with >99% yield and enantiomeric 
excess (ee) with added advantage of catalyst 
recyclability  (Tetrahedron , 67 (2011) 8300).
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HKR of racemic terminal epoxides is a useful enantio-pure epoxide and diol in >42% yield 
strategy to achieve valuable enantio-pure (theoretical yield is 50%) with enantiomeric 
epoxide and diol in a single step using water as a excess >99%. With this protocol chiral drug 
resolving agent. Recyclable chiral Co(III) molecules (R)-mexiletine and (S)- propranolol 
macrocyclic salen  complexes were used in HKR were synthesized in good yield and enantio-
of racemic propene oxide, selectiviy (Chem. Eur. J., 18 (2012) 5256). 
styrene oxide and glycidyl ethers to give 

epichlorohydrin, 

The asymmetric nitroaldol reaction is a powerful that gave β-nitroalcohols in excellent yields 
synthetic tool for the synthesis of β-hydroxy (98%) and ee ~99% at RT. This protocol was 
nitroalkanes that are important building blocks used for the synthesis of enantiomerically pure 
to prepare biologically active molecules. (R)-phenylephrine (α1-adrenergic receptor 
Several new chiral Cu (II) complexes were agonist) via asymmetric nitroaldol reaction of 3-
generated in situ with chiral monomeric and methoxybenzaldehyde (ACS Catal., 1 (2011) 
dimeric macrocyclic salen and [H ]salen ligands 1529 ; Appl. Catal. A: Gen., 439-440 (2012) 74).4

Asymmetric sulfoxidation of sulfides with hydrogen peroxide using titanium 
aminoalcohol derived Schiff base complexes

Aminoalcohol based Schiff bases were ligands were used for asymmetric sulfoxidation 
osynthesized by condensation of (1S,2R)(+)-2- of pro-chiral sulfides with 30% H O  at 0 C 2 2

amino-1,2-diphenylethanol with various  (conversion, 93%; ee up to 98%) (J. Mol. Cat. 
salicylaldehyde derivatives. The in situ A: Gen., 361– 362 (2012) 36).
generated complexes of Ti(Oi-Pr)  with these 4
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C -symmetric recyclable organocatalyst for enantioselective Strecker reaction for the 2

synthesis of α-amino acid and chiral 3 diamine- an intermediate for APN inhibitor

Several recyclable chiral amide-based organo- were prepared. With the chiral dimeric 
catalysts of the structure 5 were synthesised and macrocyclic catalysts (5 mol %) enantio-pure 
used for the asymmetric Strecker reaction of epoxides were achieved in excellent yields 
v a r i o u s  a r o m a t i c  a n d  a l i p h a t i c  N - (>99%) and ee >96%  (J. Catal., 286 (2012) 
benzhydrylimines with ethyl cyanoformate as 41).

cyanide source. These catalysts gave α-
aminonitriles upto 95% yield and 99% ee. This 
protocol was extended for the synthesis of (R)-
phenylalanine and   (R)-3-phenylpropane-1, 2-
diamine (J. Org. Chem., 77 (2012) 4375).

A series of chiral macrocyclic Mn(III) salen 
complexes with monomeric and dimeric chiral 
macrocyclic salen ligands with trigol  linker 
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The chiral dimeric Mn(III) salen complex was 
immobilised with (1R,2R)-(-)-diaminocyclohexane 
collar on short channel large pore sized silica through 
a linker, {(CH ) -NH-melamine-piperazine}. The 2 3

enantioselective epoxidation of several olefins with 
aqueous NaOCl gave high turnover frequency (TOF) 
and products. This 
protocol was also used to synthesise (S)-
Levchromakalim (ee, 98%) and antihypertensive 
drug at 1 g scale (Tetrahedron, 68 (2012) 6812).

enantio-selective formation of 

Immobilized dimeric chiral Mn(III) salen complex for the epoxidation of 
non-functionalized alkenes 

Asymmetric hydrolytic kinetic resolution (HKR) with recyclable macrocylic 
Co(III)-salen complexes

Asymmetric hydroformylation of olefins

Asymmetric hydroformylation has been p repara t ion o f  ch i ra l  ca ta lys t s  wi th  
attracting much attention as a potential synthetic Rh(acac)(CO)  as transition metal precursor in 2

tool for the preparation of enantiomerically pure asymmetric hydroformylation of olefins that 
aldehydes which have wide applications ranging gave high conversion (98%) to respective chiral 
from biologically active compounds to aldehydes with high enantiomeric excess 
biodegradable polymers. Chiral non phosphine (>99%) under mild reaction condition 
ligands were designed and used for the (Communicated).

Cu(II)-macrocylic salen and [H ]salen catalyzed asymmetric nitroaldol reaction and 4

its application in the synthesis of α1-adrenergic receptor agonist (R)-phenylephrine
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dimeric macrocyclic salen and [H ]salen ligands 1529 ; Appl. Catal. A: Gen., 439-440 (2012) 74).4
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synthesis of α-amino acid and chiral 3 diamine- an intermediate for APN inhibitor

Several recyclable chiral amide-based organo- were prepared. With the chiral dimeric 
catalysts of the structure 5 were synthesised and macrocyclic catalysts (5 mol %) enantio-pure 
used for the asymmetric Strecker reaction of epoxides were achieved in excellent yields 
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The chiral dimeric Mn(III) salen complex was 
immobilised with (1R,2R)-(-)-diaminocyclohexane 
collar on short channel large pore sized silica through 
a linker, {(CH ) -NH-melamine-piperazine}. The 2 3

enantioselective epoxidation of several olefins with 
aqueous NaOCl gave high turnover frequency (TOF) 
and products. This 
protocol was also used to synthesise (S)-
Levchromakalim (ee, 98%) and antihypertensive 
drug at 1 g scale (Tetrahedron, 68 (2012) 6812).
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Immobilized dimeric chiral Mn(III) salen complex for the epoxidation of 
non-functionalized alkenes 

Asymmetric hydrolytic kinetic resolution (HKR) with recyclable macrocylic 
Co(III)-salen complexes

Asymmetric hydroformylation of olefins

Asymmetric hydroformylation has been p repara t ion o f  ch i ra l  ca ta lys t s  wi th  
attracting much attention as a potential synthetic Rh(acac)(CO)  as transition metal precursor in 2

tool for the preparation of enantiomerically pure asymmetric hydroformylation of olefins that 
aldehydes which have wide applications ranging gave high conversion (98%) to respective chiral 
from biologically active compounds to aldehydes with high enantiomeric excess 
biodegradable polymers. Chiral non phosphine (>99%) under mild reaction condition 
ligands were designed and used for the (Communicated).

Cu(II)-macrocylic salen and [H ]salen catalyzed asymmetric nitroaldol reaction and 4

its application in the synthesis of α1-adrenergic receptor agonist (R)-phenylephrine
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Photo catalysis and photoactive molecules

Photophysical study on aggregated porphyrins

The aggregation behavior of 5,10,15-trisphenyl- studies revealed that, for a particular 
20-(3,4-dihydroxy phenyl) porphyrin in concentration range, molecules undergo a 
aqueous solution has been studied as a function reversible aggregation process and form J- and 
of pH and concentration with the help of steady H-aggregates at two different pH ranges (J. 
state absorption and emission spectroscopy. Our Phys. Chem. B, 114 (2010) 8327).

Ch i r a l  Sch i f f  ba se  l i gands  i n  t he i r  relatively more efficient for DNA interaction, 
enantiomerically pure form and their Ni, Cu, and antioxidant and antibacterial activities than 

Zn complexes were synthesized and were corresponding R enantiomers (Spectro Chim. 
screened for DNA binding, antioxidant and Acta, 81 (2011) 199).
antibacterial activities. The complexes showed 

The chiral V(V) Schiff base complexes showed 
higher binding affinity to calf thymus DNA with 

interaction with calf thymus (CT) DNA and 5 
binding constant ranging from 2.0 x 10 - 4.5 x 

bovine serum albumin (BSA) protein. The 6 -1
10 M . All complexes exhibited remarkable influence of chirality was also observed in 
superoxide (56-99%) and hydroxyl scavenging 

(45-89%) activities. Further, the complexes cytotoxicity assay of Hep 2 cells. (R)-
showed significant antibacterial activities enantiomer exhibited higher binding constant ( 5 

6 -1against gram (+) and gram (-) bacteria; but were ± 1x 10  M ) as compared to (S)- enantiomer (8 ± 
4 -1not active against fungus. Conclusively, S 1x 10 M ) (Eur. J. Med. Chem  46 (2011) 5074).

enantiomers of the complexes were found to be 

Photo-induced interfacial electron transfer 

The interfacial electron-transfer process on a electron injection takes place biexponentially 
TiO  nanoparticle surface was studied using from both nonthermalized and thermalized 2

32+ II II MLCT states (mainly MLCT states). Larger [(bpy) ML]  (where M = Os  or Ru )  by 2

spin–orbit coupling for the heavier transition-femtosecond transient-absorption spectroscopy. 

II
In the case of Ru /TiO  system, single- metal osmium, relative to that of ruthenium, 2

accounts for the more efficient population of the exponential electron injection takes place from 
3

photoexcited nonthermalized MLCT states. MLCT states (Chem. Eur. J., 17 (2011) 1561).
II

However, in the case of Os /TiO  system, 2

Solvent sensitivity of 
(c) dimethyl sulphoxide Transient decay kinetics of 1/TiO  (a) in panel A with λ  = 540 nm 2 max

(b) in panel B λ  = 1000 nm. Insets: decay kinetics in shorter time scalemax

the MLCT absorption band of complex 1 in (a) water, (b) methanol, and 
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N
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A photoactive ruthenium(II) complex, 
(K [Ru(CN) (L)] (as shown in the 2 4

accompanying figure), was synthesized and a 
study on the dynamics of the 
interfacial electron transfer between nano-
particulate TiO  and the photoexcited states 2

II
of the Ru  complex using 
transient absorption spectroscopy. Steady-
state absorption and emission studies 
revealed a strong solvatochromic behavior in 
solvents or solvent mixtures of varying 
polarity. A single exponential and pulse-
width limited (<100 fs) electron injection 
was observed. Back electron transfer 
dynamics was determined by monitoring the 
decay kinetics. This is the first report on 
ultrafast ET dynamics on TiO  nanoparticle 2

surface using a solvatochromic sensitizer 
molecule (Inorg. Chem., 49 (2010) 4167).

undertaken 

femtosecond 

Study on dynamics of the interfacial electron transfer process

Scheme showing the photoinduced electron injection from the thermalized and non-thermalized triplet states 
of the Ru(II)- or Os(II)-polypyrydyl based dye molecules to the conduction band of the nanoparticulate TiO2
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Photo catalysis and photoactive molecules

Photophysical study on aggregated porphyrins

The aggregation behavior of 5,10,15-trisphenyl- studies revealed that, for a particular 
20-(3,4-dihydroxy phenyl) porphyrin in concentration range, molecules undergo a 
aqueous solution has been studied as a function reversible aggregation process and form J- and 
of pH and concentration with the help of steady H-aggregates at two different pH ranges (J. 
state absorption and emission spectroscopy. Our Phys. Chem. B, 114 (2010) 8327).

Ch i r a l  Sch i f f  ba se  l i gands  i n  t he i r  relatively more efficient for DNA interaction, 
enantiomerically pure form and their Ni, Cu, and antioxidant and antibacterial activities than 

Zn complexes were synthesized and were corresponding R enantiomers (Spectro Chim. 
screened for DNA binding, antioxidant and Acta, 81 (2011) 199).
antibacterial activities. The complexes showed 

The chiral V(V) Schiff base complexes showed 
higher binding affinity to calf thymus DNA with 

interaction with calf thymus (CT) DNA and 5 
binding constant ranging from 2.0 x 10 - 4.5 x 

bovine serum albumin (BSA) protein. The 6 -1
10 M . All complexes exhibited remarkable influence of chirality was also observed in 
superoxide (56-99%) and hydroxyl scavenging 

(45-89%) activities. Further, the complexes cytotoxicity assay of Hep 2 cells. (R)-
showed significant antibacterial activities enantiomer exhibited higher binding constant ( 5 

6 -1against gram (+) and gram (-) bacteria; but were ± 1x 10  M ) as compared to (S)- enantiomer (8 ± 
4 -1not active against fungus. Conclusively, S 1x 10 M ) (Eur. J. Med. Chem  46 (2011) 5074).

enantiomers of the complexes were found to be 

Photo-induced interfacial electron transfer 

The interfacial electron-transfer process on a electron injection takes place biexponentially 
TiO  nanoparticle surface was studied using from both nonthermalized and thermalized 2

32+ II II MLCT states (mainly MLCT states). Larger [(bpy) ML]  (where M = Os  or Ru )  by 2

spin–orbit coupling for the heavier transition-femtosecond transient-absorption spectroscopy. 

II
In the case of Ru /TiO  system, single- metal osmium, relative to that of ruthenium, 2

accounts for the more efficient population of the exponential electron injection takes place from 
3

photoexcited nonthermalized MLCT states. MLCT states (Chem. Eur. J., 17 (2011) 1561).
II

However, in the case of Os /TiO  system, 2

Solvent sensitivity of 
(c) dimethyl sulphoxide Transient decay kinetics of 1/TiO  (a) in panel A with λ  = 540 nm 2 max

(b) in panel B λ  = 1000 nm. Insets: decay kinetics in shorter time scalemax

the MLCT absorption band of complex 1 in (a) water, (b) methanol, and 
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accompanying figure), was synthesized and a 
study on the dynamics of the 
interfacial electron transfer between nano-
particulate TiO  and the photoexcited states 2

II
of the Ru  complex using 
transient absorption spectroscopy. Steady-
state absorption and emission studies 
revealed a strong solvatochromic behavior in 
solvents or solvent mixtures of varying 
polarity. A single exponential and pulse-
width limited (<100 fs) electron injection 
was observed. Back electron transfer 
dynamics was determined by monitoring the 
decay kinetics. This is the first report on 
ultrafast ET dynamics on TiO  nanoparticle 2

surface using a solvatochromic sensitizer 
molecule (Inorg. Chem., 49 (2010) 4167).

undertaken 

femtosecond 

Study on dynamics of the interfacial electron transfer process

Scheme showing the photoinduced electron injection from the thermalized and non-thermalized triplet states 
of the Ru(II)- or Os(II)-polypyrydyl based dye molecules to the conduction band of the nanoparticulate TiO2



In continuation of earlier work using UV-LED degradation of dyes such as methylene blue 
based pho toca ta ly t i c  reac to r,  a  new (MB), malachite green (MG) and rhodamine B 
photocatalytic reactor using TiO  photocatalyst (RhB). in 5 h. This study 2

photocatalytic degradation of coated quartz tube and UV-LED was developed 
organic dyes low power that avoided the separation of photocatalyst 
(Chem. Eng. J., 169 (2011) 126; ibid 178 (2011) from the degraded solution. The photocatalytic 
40 ; Ind. Eng. Chem. Res., 50 (2011) 7753).activity of this reactor was studied for the 

Degradation occurred 
established that 

can occur even at 

UV-LED source/TiO  coated quartz tube based photocatalytic tubular reactor2
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Study on surface phenomena

(a) Cartoon 
multi-lamellar (n>1) vesicular formation following self assembly process; (b) TEM image of LB  
monolayers of P deposited on carbon coated Cu grid at 30 mN/m pressure (Magnification; 80 KV x 6000) 
and (c) HRTEM of the vesicle formed in the at LB  monolayers of P  (Magnification; 100 KV x 20000).

representation of the proposed orientation (a) in bilayer formation (b) of the shell wall of  Pas
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Development of photocatalytic materials

Synthesis of TiO  coated acrylic sheet2

Work on developing a cost effective degradation of methylene blue dye. 
photocatalytic reactor was initiated. In place of dye molecules without 
quartz, an acrylic sheet was coated with titania affecting the surface. 
and the photocatalytic surface was tested for 

Solar light 
helped degrade the 

TiO  coated acrylic sheet2 Before solar irradiation After solar irradiation

TiO  coated acrylic sheets for the degradation of methylene blue dye2

A newly synthesized tetraphenyl porphyrin even in dry condition. Various microscopic 
derivative, having two C -alkyl chains images of the cast film deposited on mica surface 16

confirmed close ended nanotube/ nanorod type covalently bound to each of the four peripheral 
formation with necking and bulging. These phenyl rings through ether linkage formed 

multilayer clusters or vesicles at the air-water narrow tubes are intermediates 
surface. Stable spherical vesicles were also formation through fission at either side 
formed upon deposition on appropriate solid of the bulge (Chem. Asian J., 2010) 352; Thin 
surface. These vesicles were found to be stable Solid Films, 519 (2011) 8066).

presumably in 
vesicle 
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In continuation of earlier work using UV-LED degradation of dyes such as methylene blue 
based pho toca ta ly t i c  reac to r,  a  new (MB), malachite green (MG) and rhodamine B 
photocatalytic reactor using TiO  photocatalyst (RhB). in 5 h. This study 2

photocatalytic degradation of coated quartz tube and UV-LED was developed 
organic dyes low power that avoided the separation of photocatalyst 
(Chem. Eng. J., 169 (2011) 126; ibid 178 (2011) from the degraded solution. The photocatalytic 
40 ; Ind. Eng. Chem. Res., 50 (2011) 7753).activity of this reactor was studied for the 

Degradation occurred 
established that 

can occur even at 

UV-LED source/TiO  coated quartz tube based photocatalytic tubular reactor2
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Study on surface phenomena

(a) Cartoon 
multi-lamellar (n>1) vesicular formation following self assembly process; (b) TEM image of LB  
monolayers of P deposited on carbon coated Cu grid at 30 mN/m pressure (Magnification; 80 KV x 6000) 
and (c) HRTEM of the vesicle formed in the at LB  monolayers of P  (Magnification; 100 KV x 20000).

representation of the proposed orientation (a) in bilayer formation (b) of the shell wall of  Pas
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Synthesis of TiO  coated acrylic sheet2

Work on developing a cost effective degradation of methylene blue dye. 
photocatalytic reactor was initiated. In place of dye molecules without 
quartz, an acrylic sheet was coated with titania affecting the surface. 
and the photocatalytic surface was tested for 

Solar light 
helped degrade the 

TiO  coated acrylic sheet2 Before solar irradiation After solar irradiation

TiO  coated acrylic sheets for the degradation of methylene blue dye2

A newly synthesized tetraphenyl porphyrin even in dry condition. Various microscopic 
derivative, having two C -alkyl chains images of the cast film deposited on mica surface 16

confirmed close ended nanotube/ nanorod type covalently bound to each of the four peripheral 
formation with necking and bulging. These phenyl rings through ether linkage formed 

multilayer clusters or vesicles at the air-water narrow tubes are intermediates 
surface. Stable spherical vesicles were also formation through fission at either side 
formed upon deposition on appropriate solid of the bulge (Chem. Asian J., 2010) 352; Thin 
surface. These vesicles were found to be stable Solid Films, 519 (2011) 8066).

presumably in 
vesicle 
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41

Iron and iodine are essential elements for the (PXRD given below) which show excellent 
human body. Iodine deficiency disorder (IDD) whiteness and stability under ambient 
and iron deficiency anaemia (IDA) caused by conditions for over 3 years.  Feedback was also 
insufficient intake of iodine and iron obtained from the Salt Department regarding 
respectively have serious detrimental effects on stability of iron and iodine in the salt.  Process 
the economic and social development of entire has been scaled up to 3 kg scale for the fortifying 
populations. Several products have been agents. Patent application (0607/DEL/2012) 
introduced in the market but they suffer from one ent i t led “Novel double for t i f ied sal t  
or more drawbacks which can be stated as compositions containing iron and iodine and 
follows: ( i) inadequate stabil i ty; ( i i ) process of preparation thereof” has been filed. 
unacceptable colour; (iii) foul smell; (iv) high Bioavailability test of the DFS is in progress in 
cost. Building on the institute's previous work on collaboration with the Bhavnagar Medical 
iodate incorporation into synthetic hydrotalcite, College.
double fortification agents have been prepared 

Double fortified salt (DFS)

Whereas our earlier innovations on brine chemicals.  One such application requires ultra 
clarification, pH control and morphology low levels of bromide.  Solar salt with solar 
modification helped to reduce the commonly recrystallization was studied at field level and 
mentioned impurities in salt to ultra low levels, about 100 ton of salt with highly reduced levels 
certain trace impurities could not be reduced to of all impurities including bromide and trace 
the levels required by user industries for specific metal ions was produced. (Patent Application 
applications such as production of specialty No.  0597/DEL/2012)

Ultrapure salt: Scale up of solar recrystallization process in salt pans 

PXRD  of  iron fortifying  agent (Iron- SHT)
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iryh la;qDr f>Yyh ¼Vh ,Q lh½ vkjvks f>Yyh vkSj eksM~;wy Kku dk VªkalQj 

izfrorhZ jlkd"kZ.k rFkk lacaf/kr cgqydh f>fYy;ka

ikyh,ekbM Vh,Qlh çfrorhZ jlkdÔZ.k f>Yyh rFkk eh pkSMkbZ x 100 eh yEckbZ ds Lrj ij v/kZ&Lopkfyr 
lfiZy eksM~;wy cukus dh tkudkjh dks SSI bdkbZ] esllZ dkfLVax rFkk dksfVax bdkb;ksa }kjk mPp fd;k x;kA 
;qfu¶ysDl dks ykblsal fd;k x;kA bl çkS|ksfxdh dks 1 

ikWyhlYQksu cukus ds vk/kkj esa] dkfLVax jksyj ds LFkku vf/kdrj fNnzrk dk irk pykA vf/kd fNnzrk ds 
ij CysM dkfLVax yxk;k x;kA ftlls fuEu egRoiw.kZ dkj.k ikuh ds pyus esa de #dkoV gqbZ vkSj 
miyfC/k;k¡ gqbZa mRikndrk c<+hA  Vh,Qlh dksfVax esa lq/kkj ds fy;s] 

uslsaV ikyh,ekbM dh lrg dks lgk;d@xkbfMax (I) PS  foy;u ds e`r vk;ru dk fuLdkfÔr gksukA
jksyjks ds laidZ esa rqjar yk;k x;kA ftlls (ii) fdukjksa ij ihNs dh rjQ PS Lrj dk u cuuk] 
ikyh,ekbM dh lrgsa ,d leku u cu ldhaA lq/kkj ftlds QyLo:i lfiZy eksM~;wy cukus dh 
bl çdkj fd;k x;k fd lrgsa D;ksfjax gksus rd dfBukb;ksa dks nwj fd;k x;kA
fdlh Hkh jksyj ds laidZ esa u vk ldhaA blls T;knk 

(iii)TFC f>Yyh dh ijr dh eksVkbZ es fu;a=.k ds 
,d leku rFkk nksÔjfgr lrgsa cuh ftlds QyLo:i TFC ds xq.k LoHkko esa Hkh méfr gqbZA 
QyLo#i dk;Zlaiknu esa laxfr jghA 

SEM fp= ls CysM dkfLVax ls cuh f>Yyh esa  

eksM~;wy jksfyax dh çfØ;k rFkk cqfu;knh <kaps esa lq/kkj 

Vh ,Q lh esEczsu çfof/k esa iqu% lq/kkj 

ftldh otg ls f>Yyh ds dk;Z {kerk ,oa cukus dh TFC f>Yyh cukus ds Øe esa] TFC f>Yyh cukus ds 
izfØ;k esa mUufr gqbZA blls f>Yyh cukus esa vPNh laxfr ewyfof/k esa] ikWyh lYQksu (PS) casting vk/kkj ,oa ikWyh 
rFkk xq.koÙkk esa lq/kkj gqvkA ,ekbM dksVhax vk/kkj es nks egRoiw.kZ ifjorZu fd;s x;sA 

89

lfiZy ?kko f>fYy;ka tks O;kolkf;d #i ls csph tkrh gSa] dk mi;ksx dj mRikn varjkyd dk fNfnzr mRikn ty 
dh n`<+rk ls caf/kr csyukdkj lajpuk gksrh gS tgka f>Yyh ufydk esa fLFkjhdj.k; jksfyax e’khu dh nks Hkqtkvksa ds 
QhM rFkk fjDr LFkkuksa ds lkFk lfiZy Øe esa fNfnzr chp mRikn ty ufydk dks cka/kuk; (iii) vk/kh yackbZ ds 
ufydk;qDr dsUnz ds pkjksa vksj yisVh gksrh gSA f>Yyh lkFk nwljh vk/kh lfØ; lrg dh vksj f>Yyh iÙkh ¼2.3 
rUrq dh vksj ds fdukjksa rFkk ofyr f>Yyh ds nks lfØ; ehVj½ dks eksM+uk rFkk dsUnz esa QhM varjkyd esa 
vk/ks Hkkxksa dh vksj cUn gksrh gS tks fd QhM Lislj ds lkFk vUrfuZfgr djuk; (iv) ofyr f>Yyh iÙkh dks mRikn 
ty ds çokg dks tks fd vyo.khd`r fd;k tkrk gS dks vUrjkyd ifÙk;ksa ds e/; esa j[kuk; (v) f>Yyh ds rUrq 
miyC/k djokrh gSA QhM ty f>Yyh eksM~;wy ds ,d Hkkx ds Åijh fdukjksa ds lkFk foU;kl vkoj.k esa llatd 
fljs ls ços’k djrk gS rFkk tc nwljs cUn okYo ls nkc ç;qDr djuk rFkk fNfnzr mRikn ty ufydk ds pkjksa 
mRiUu gksrk gS rks vyo.khdj.k dh çkfIr gksrh gSA vksj csyukdkj #i esa iwjh O;oLFkk dks ?kqekuk; (vi) 

ikjxE; ty fNfnzr ufydk ls xqtj tkrk gS tcfd iwoZ&fu/kkZfjr ç;qDr nkc ij pytyh; jksyj ds uhps 
lkafnzr yo.k ty eksM~;wy ds vU; fljs ls ckgj vk tkrk yphyh laltd ds lkFk n`<+rk ls cka/kdj lfiZy lajpuk 
gSA 'kq# ls vUr rd ds vko’;d cqfu;knh <kaps dks dks yisVuk; (vii) laltd ds leku lalk/ku ds fy, 
bu&gkml lfiZy eksM~;wy cukus ds fy;s LFkkfir fd;k pkSchl ?kaVksa ds fy, n`<+rk ls cfU/kr ofyr ljapuk dks 
x;k] bu miØeksa esa 'kkfey gS %& (i) vYVªklksfud osfYMax fujUrj ?kqekuk; (viii) nksuksa fdukjksa ij lekd`ru rFkk 

(ii) 



yxHkx 90 kDA vkSj mlls vf/kd v.kqHkkj dV vkWQ ds gsj&Qsj ls fuEu (10-60 kDA) MWCO ds HF 
okys PS vk/kkfjr gksyksQkbcj dh drkbZ dh n'kk;sa  igys esEczsu cuk;s x;sA ¶yDl c<+kus ds fy;s ifjos'kh rki ij 
fodflr dh xbZ Fkha vkSj bl tkudkjh dk ykblsal Hkh Qkbcjksa dks mi;qDr foyk;dksa ds lkFk 10-12 ?kaVs ds 
fy;k x;k FkkA bl dk;Z dks vkxs c<+krs gq, çfof/k çkpyksa fy;s j[kk x;kA 

mPp  ,oa fuEu ds PS – HF ikWyhlYQksu gksyks Qkbcj cukuktyçokg dV&vkWQ 

mPprj gkbMªksfQfyd iðfr rFkk vkos'k ds lkFk [kks[kys 

rUrqvksa ds fodkl ds pyrs Øe esa] ikWyhbZFkjlYQksu ¼ih- ikWyh bFkkbZyhu Xykbdksy] (PEG 35K) cksfou lhje 
bZ-,l-½ [kks[kys rUrqvksa tks fd /kuk;u fofue; jsthu ,YC;qfeu rFkk ,x ,YC;qfeu ds v/;;u ls irk pyk fd 
vk/kkfjr ikWyh LVkbjhu &MkbfoukbZy csathu dksikWyhej feJ f>Yyh esa jsftu dh ek=k c<+kus ls ¶yDl çkfIr dk 
ds lkFk gksrk gS] dks ih-bZ-,l- rFkk jsthu ds lkFk vuqikr c<+k tks n’kkZrk gS fd ;g ewy esEczsu ls T;knk 
Likbuhax Mksi dk mi;ksx dj cuk;k tkrk gSA rUrqvksa dks çfrjks/kh gSA 6% jsthu ;qDr f>Yyh ds fy, dqy 15 – 

ty tks fd dejs ds rki ij vH;arj [kkl ds lkFk & lkFk 20% ,Q-vkj-vkj- osY;q esa c<+ksrjh izsf{kr gksrh gSA
ckgjh tsyh;qDr ek/;e nsrk gS] dk mi;ksx dj dkrk [kks[kys rUrq f>Yyh tks fd 24 – 82% lhek esa Na SO2 4 

tkrk gSA eq[; mís'; f>Yyh esa vkos'k vfHkyk{kf.kd dks vLohdk;Z dks n'kkZrk gS rFkk NaCl ds 10% ls Hkh de dks 
izdV djrk gS rFkk f>Yyh ds izokg rFkk vLohdk;Z dks dqN fuf'pr vuqdwy ifjfLFkfr;ksa esa djhcu 90 fdyks 
c<+krk gSA Mh, ds ,e-McY;q-lh- vks- ds lkFk ikWyhlYQksu ;w-,Q- 
jsthu ds fgLls dks c<kus ij f>Yyh izokg ds lkFk&lkFk f>Yyh ds uksoy lrgh :ikUrj.k ds }kjk izsf{kr fd;k 
vk.kfod Hkkj dV & vkWQ osY;q esa Hkh deh ¼pkj xq.kk½ tkrk gSA :ikarfjr f>Yyh dh ,e- MCY;q-lh-vks- osY;q 
gksrh gSA jsthu fefJr f>Yyh esa NaCl ds vLohdk;Z esa 280 – 1150 Mk- dh lhek esa gksrh gS tks fd :ikUrj.k 
dksbZ fofHkUurk ugha ikbZ xbZ ij Na SO  vLohdk;Z esa ifjfLFkfr;ksa ij fuHkZj djrh gSA ;g lkQ n'kkZrk gS fd 2 4

21% dh o`fð gqbZA ;g vf/kdrj rUrq ds _.kk;u vkos'k bu rUrqvksa dks de vk.kfod Hkkj ds dkcZfud ;kSfxdksa dks 
dks c<+kus ds ifj.kke Lo:i gksrk gSA f>Yyh dk izokg yksoj vksijsfVax nkc dh rqyuk esa dke esa fy;k tk ldrk 
vkSj vLohdk;Z lkUnzrk c<+kusa ij ?kV x;kA gSA ;g Hkh izsf{kr fd;k x;k fd :ikarj.k rUrq dh 

gkbMªksQhfyflVh dks vkSj c<+krk gS rFkk blfy, eyhurk 

izfrjks/kh xq.k dks c<+krk gSA 

12 ekbØks ehVj ik;k x;kA 

f>Yyh ds 

vkdkfjdh fo'ys"k.k dks LdSafuax bysDVªksu ekbØksLdksi ds 

}kjk fd;k tkrk gSA jsthu ds d.k dk vkSlr vkdkj 10 – 

fefJr vkO;wg ih-,l- [kks[kys rUrq f>Yyh dk fodkl

Js.khc) vleferh; lajpuk okyh ikWyhfoukbyhMhu rFkk iksj lkbZt ds :i esa y{kf.kr fd;k x;kA Mksihax 
¶yksjkbM gksyks Qkbcj f>Yyh cukbZ xbZ rFkk vkS|ksfxd foy;u us f>Yyh lajpuk rFkk f>Yyh xq.k esa egRo dks 
vif'k"V izsfjr veksfu;k ds fu"dklu esa tkaph xbZA izHkkfor fd;k ftlls f>Yyh dk dk;Zlaiknu c<+kA gksyks 

2NMP esa PVDF vkSj bFkhyhu Xykbdky fefJr] QkbZcj ,e-Mh- ekMqYl ds lkFk 0.06 ehVj  {ks= f>Yyh 
ikjn'khZ drkbZ Mksi ls vlefer HF esEczsu cukbZ x;hA dks 1000 feyhxzke izfr yhVj lkUnzrk rd tk¡pk x;kA 
Mksi dks] nksgjs dkrusokys ls] N  ds okrkoj.k esa fd;k veksfu;k fu"dklu nj rFkk ty izokg veksfu;k QhM 2

x;kA lkUnzrk ls Lora= ik;k x;k vkSj 90% rd foyxu çkIr 
gqvkAgksyks QkbZcj f>Yyh dks iksjksflVh] Fkhdusl 

gkbMªkQkschflVh] ty p;ukRedrk] thVk iksVsUlh;y 

x;k & foÔghu rFkk [kk| ued] foyk;d ;qDr] cgkoghu fdlh Hkh {kj.k ds fy, ok;q ijh{k.k vfUre <Dduksa 
rFkk mPp&l?ku] vknzZrk ds çfr vlaosnu’khy] nsjh ds dks mi;qDr ¼ihohlh vFkok flfydksu½ ls fLFkj djuk 
ckn lsV djus ij pys] ikWyhlYQksu rFkk ikWyh,sekbM rFkk ihohlh Vsi ds lkFk vfUre <Ddu dkWyj dks yxHkx 
irys ysiu ds çfr vfØ;] 'kq"d fQYe yphyh gS] lalk/ku vkofjr djus ds fy, yisVuk; (x) ,Qvkjih n`< ysiu; 
ds ckn e’khfuax laHko gksA dqN eq[; Hkkx tks fd eksM~;wy vkSj (xi) laj{kd ds lkFk ikWyhbZFkkbZyhu ufydk esa iw.kZr% 
esa mi;ksx gksrs gS laLFkk ds dk;Z’kkyk esa cuk;s tk jgs gSA  eksM~;wy dks cka/kuk rFkk ukedj.k djukA 

ç;qDr laltd fuEu ijh{k.k ds vk/kkj ij p;fur fd;k 

; (ix) ikWyhMkbZ feFkkbZyflyksDlsu ijosiksjs'ku f>Yyh dh vfrlw{e lajpuk rFkk i`FkDdj.k xq.k

ns'kh dksVhax bdkbZ ds mi;ksx }kjk ,l-vkbZ-vkj- & lh-,l-,e-lh-vkj-vkbZ- ij mPp iSekus esa fufeZr 
uSuksfuL;anu f>Yyh dh lajpuk rFkk izn'kZu

lh-

,jkseSfVd ikyh,ekbM dh lajpukokyh Vh,Qlh vkj vks cuk;k x;kA 50-1000 ihih,e okys ,UVhck;ksVhd 
esEczsu ds vleku] Vh,Qlh uSuksfuL;anu esEczsu dh ¼,eihflfyu½ ds la'ysfÔr mfPN"V ty dks 1440 eki ds 
lajpuk ,jksesfVd ikyh,ekbM dh gksrh gS tks cgq/kk bl esEczsu ls cus lfiZy eksM~;wy ls mipkfjr fd;k x;kA 
,fyQSfVd Mk;kehu] lkekU;r% ikbZisjkthu vkSj ,UVhck;ksfVd dh lkanzrk QhM vkSj ijfe;sV esa HPLC ls 
Vªkbfelks;y DyksjkbM dh O;qRiUu gksrh gSA ,jksesfVd irk djus ij Kkr gqvk fd ijfe;sV esa ,UVhck;ksfVd 
Mk;kehu dks ,fyQSfVd Mk;kehu ls foLFkkfir djus ls ys'kek= Fkk vFkkZr~ fjtsD'ku mRd`"V ik;k x;kA ty 
cgqydh lajpuk dk usVodZ vkSj T;knk [kqy tkrk gSA bl fudk;ksa esa c<+rh ,UVhck;ksfVd dh pqukSfr;ksa dks ns[krs 
çdkj esEczsu <hyh iM+h] tgka esEczsu dk v.kqHkkj dV vkQ gq, bl v/;;u dh Hkfo"; esa dkQh egRo dh laHkkouk gSA 
300-600 Da rd fu;af=r djds] bls mPp Lrj ij 

eSØksiksjl lg ikyhej cgqyd chM ij flYoj yksfMax ih-vksjhfxukslk rFkk ,l-vksjh;l ds IysV rFkk VsLV V~;wc 
vk/kkfjr jksxk.kquk’kd cgqyd cuk;s x;sA muds izfØ;k ds mi;ksx ls fd;k x;kA {ks=h; ty esa 95% ls 
thok.kqjks/kh izfØ;kvksa dk ty esa ewY;kadu] fofHkUu 99% lhek esa thok.kq dh izfr'kr deh ikbZ xbZA 
lkUnzrk ds thok.kq lao/kZu tSls bZ-dksykbZ] ch-lcVhfyt 

ihus ds ikuh ds jksxk.kquk'ku ds fy, uksoy cgqyd

v'kqð izfrjks/kd {kerk dks c<kus ds fy, lrg Vh ,Q lh dk lq/kkj 

lrg lq/kkfjr Vh,Qlh f>Yyh ds v’kq) çfrjks/kd {kerk TFC esEczsu dh v'kqð izfrjks/kd {kerk c<+kus ds fy,]  
esa lq/kkj dk Js; (a) lrg dk [kqjnjkiu de gksuk rFkk lrg ifjorZu fd;k x;k] ftles tyLusgh ikWyhej (-

(b) lrg dk tyLusgh gksuk] gks ldrk gS] ftls Øe’k% COOH/ - SO H) xqzi ;qDr dks vyx – 2 ifjfLFkfr;ksa esa 3

,,Q,e rFkk laidZ dks.k }kjk ns[kk tk ldrk gSA tek;k x;kA 

ih-Mh-,e-,l- ijosiksjs'ku f>fYy;ka VjfeusVsM 
ikWyhMkbfeFkkbZy flyksDlsu rFkk ikWyhfeFkkbZy& 
gkbMªksflyksDlu ds lkFk isUMsUV gkbMªkbM ¼ih-,p-,e-
,l-½ dh fØ;k }kjk cuk;h tkrh gSaA f>Yyh ds izn'kZu dks 
ijosiksjs'ku iz;ksx ds }kjk ty esa csUthu] MkbDyksjksfeFksu 
rFkk feFksukWy ds mi;ksx }kjk c<+k;k x;kA 

cukbZ xbZ lkQ f>fYy;ksa esa ls] f>Yyh tks DyksjksQkeZ 
vFkok VkyqqbZu dks foyk;d ds :i esa mi;ksx }kjk cukbZ 
xbZ mudh dkcZfud p;ukRedrk ,u&gsDlsu dks 
foyk;d ds :i esa mi;ksx dj cukbZ f>Yyh ls mPprj 
FkhA ,u&gsDlsu ds mi;ksx }kjk cukbZ xbZ f>Yyh ds fy, 
lkisf{kd izokg mPprj ik;k x;k tks bldh <hyh cgqyd 
uSukslajpuk ds izfr lgefr crkrh gSA 

esEczsu lajpuk vkSj çokg ds chp laca/k dks le>us ds fy;s 
fofHkUu eksVkb;ksa] 0.2 ls 150 ekbØksehVj] dh esEczsu 
cukbZ vkSj v/;;u dh xbZA n-gsDlsu esa 10% 
¼Hkkj@Hkkj½ cgqyd foy;u ds ck"iu dkfLVax }kjk cuh 
LoPN PDMS esEczsu dh vkSlr eksVkbZ 150 ekbØksehVj 
Fkh tcfd laja/kzh liksVZ] iryh esEczsu cukus ds fy;s ç;ksx 
fd;k x;kA SEM ls lrg dh vkdkfjdh] liksVZ ij 
iryh ysfir PDMS fQYe esa LQfVd fn[khA ;g XRD 
vkSj DSC MsVk ls Hkh lefFkZr gqvkA fQYe eksVkbZ dh deh 
ls PDMS lrg dk laaidZ dks.k ¼ty½ Hkh de ik;k x;kA 
LoPN PDMS fQYe dh cgqyd uSuks lajpuk dks fMckbZ 
psu ekaMy esa fQV fd;k tk ldkA
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yxHkx 90 kDA vkSj mlls vf/kd v.kqHkkj dV vkWQ ds gsj&Qsj ls fuEu (10-60 kDA) MWCO ds HF 
okys PS vk/kkfjr gksyksQkbcj dh drkbZ dh n'kk;sa  igys esEczsu cuk;s x;sA ¶yDl c<+kus ds fy;s ifjos'kh rki ij 
fodflr dh xbZ Fkha vkSj bl tkudkjh dk ykblsal Hkh Qkbcjksa dks mi;qDr foyk;dksa ds lkFk 10-12 ?kaVs ds 
fy;k x;k FkkA bl dk;Z dks vkxs c<+krs gq, çfof/k çkpyksa fy;s j[kk x;kA 

mPp  ,oa fuEu ds PS – HF ikWyhlYQksu gksyks Qkbcj cukuktyçokg dV&vkWQ 

mPprj gkbMªksfQfyd iðfr rFkk vkos'k ds lkFk [kks[kys 

rUrqvksa ds fodkl ds pyrs Øe esa] ikWyhbZFkjlYQksu ¼ih- ikWyh bFkkbZyhu Xykbdksy] (PEG 35K) cksfou lhje 
bZ-,l-½ [kks[kys rUrqvksa tks fd /kuk;u fofue; jsthu ,YC;qfeu rFkk ,x ,YC;qfeu ds v/;;u ls irk pyk fd 
vk/kkfjr ikWyh LVkbjhu &MkbfoukbZy csathu dksikWyhej feJ f>Yyh esa jsftu dh ek=k c<+kus ls ¶yDl çkfIr dk 
ds lkFk gksrk gS] dks ih-bZ-,l- rFkk jsthu ds lkFk vuqikr c<+k tks n’kkZrk gS fd ;g ewy esEczsu ls T;knk 
Likbuhax Mksi dk mi;ksx dj cuk;k tkrk gSA rUrqvksa dks çfrjks/kh gSA 6% jsthu ;qDr f>Yyh ds fy, dqy 15 – 

ty tks fd dejs ds rki ij vH;arj [kkl ds lkFk & lkFk 20% ,Q-vkj-vkj- osY;q esa c<+ksrjh izsf{kr gksrh gSA
ckgjh tsyh;qDr ek/;e nsrk gS] dk mi;ksx dj dkrk [kks[kys rUrq f>Yyh tks fd 24 – 82% lhek esa Na SO2 4 

tkrk gSA eq[; mís'; f>Yyh esa vkos'k vfHkyk{kf.kd dks vLohdk;Z dks n'kkZrk gS rFkk NaCl ds 10% ls Hkh de dks 
izdV djrk gS rFkk f>Yyh ds izokg rFkk vLohdk;Z dks dqN fuf'pr vuqdwy ifjfLFkfr;ksa esa djhcu 90 fdyks 
c<+krk gSA Mh, ds ,e-McY;q-lh- vks- ds lkFk ikWyhlYQksu ;w-,Q- 
jsthu ds fgLls dks c<kus ij f>Yyh izokg ds lkFk&lkFk f>Yyh ds uksoy lrgh :ikUrj.k ds }kjk izsf{kr fd;k 
vk.kfod Hkkj dV & vkWQ osY;q esa Hkh deh ¼pkj xq.kk½ tkrk gSA :ikarfjr f>Yyh dh ,e- MCY;q-lh-vks- osY;q 
gksrh gSA jsthu fefJr f>Yyh esa NaCl ds vLohdk;Z esa 280 – 1150 Mk- dh lhek esa gksrh gS tks fd :ikUrj.k 
dksbZ fofHkUurk ugha ikbZ xbZ ij Na SO  vLohdk;Z esa ifjfLFkfr;ksa ij fuHkZj djrh gSA ;g lkQ n'kkZrk gS fd 2 4

21% dh o`fð gqbZA ;g vf/kdrj rUrq ds _.kk;u vkos'k bu rUrqvksa dks de vk.kfod Hkkj ds dkcZfud ;kSfxdksa dks 
dks c<+kus ds ifj.kke Lo:i gksrk gSA f>Yyh dk izokg yksoj vksijsfVax nkc dh rqyuk esa dke esa fy;k tk ldrk 
vkSj vLohdk;Z lkUnzrk c<+kusa ij ?kV x;kA gSA ;g Hkh izsf{kr fd;k x;k fd :ikarj.k rUrq dh 

gkbMªksQhfyflVh dks vkSj c<+krk gS rFkk blfy, eyhurk 

izfrjks/kh xq.k dks c<+krk gSA 

12 ekbØks ehVj ik;k x;kA 

f>Yyh ds 

vkdkfjdh fo'ys"k.k dks LdSafuax bysDVªksu ekbØksLdksi ds 

}kjk fd;k tkrk gSA jsthu ds d.k dk vkSlr vkdkj 10 – 

fefJr vkO;wg ih-,l- [kks[kys rUrq f>Yyh dk fodkl

Js.khc) vleferh; lajpuk okyh ikWyhfoukbyhMhu rFkk iksj lkbZt ds :i esa y{kf.kr fd;k x;kA Mksihax 
¶yksjkbM gksyks Qkbcj f>Yyh cukbZ xbZ rFkk vkS|ksfxd foy;u us f>Yyh lajpuk rFkk f>Yyh xq.k esa egRo dks 
vif'k"V izsfjr veksfu;k ds fu"dklu esa tkaph xbZA izHkkfor fd;k ftlls f>Yyh dk dk;Zlaiknu c<+kA gksyks 

2NMP esa PVDF vkSj bFkhyhu Xykbdky fefJr] QkbZcj ,e-Mh- ekMqYl ds lkFk 0.06 ehVj  {ks= f>Yyh 
ikjn'khZ drkbZ Mksi ls vlefer HF esEczsu cukbZ x;hA dks 1000 feyhxzke izfr yhVj lkUnzrk rd tk¡pk x;kA 
Mksi dks] nksgjs dkrusokys ls] N  ds okrkoj.k esa fd;k veksfu;k fu"dklu nj rFkk ty izokg veksfu;k QhM 2

x;kA lkUnzrk ls Lora= ik;k x;k vkSj 90% rd foyxu çkIr 
gqvkAgksyks QkbZcj f>Yyh dks iksjksflVh] Fkhdusl 

gkbMªkQkschflVh] ty p;ukRedrk] thVk iksVsUlh;y 

x;k & foÔghu rFkk [kk| ued] foyk;d ;qDr] cgkoghu fdlh Hkh {kj.k ds fy, ok;q ijh{k.k vfUre <Dduksa 
rFkk mPp&l?ku] vknzZrk ds çfr vlaosnu’khy] nsjh ds dks mi;qDr ¼ihohlh vFkok flfydksu½ ls fLFkj djuk 
ckn lsV djus ij pys] ikWyhlYQksu rFkk ikWyh,sekbM rFkk ihohlh Vsi ds lkFk vfUre <Ddu dkWyj dks yxHkx 
irys ysiu ds çfr vfØ;] 'kq"d fQYe yphyh gS] lalk/ku vkofjr djus ds fy, yisVuk; (x) ,Qvkjih n`< ysiu; 
ds ckn e’khfuax laHko gksA dqN eq[; Hkkx tks fd eksM~;wy vkSj (xi) laj{kd ds lkFk ikWyhbZFkkbZyhu ufydk esa iw.kZr% 
esa mi;ksx gksrs gS laLFkk ds dk;Z’kkyk esa cuk;s tk jgs gSA  eksM~;wy dks cka/kuk rFkk ukedj.k djukA 

ç;qDr laltd fuEu ijh{k.k ds vk/kkj ij p;fur fd;k 

; (ix) ikWyhMkbZ feFkkbZyflyksDlsu ijosiksjs'ku f>Yyh dh vfrlw{e lajpuk rFkk i`FkDdj.k xq.k

ns'kh dksVhax bdkbZ ds mi;ksx }kjk ,l-vkbZ-vkj- & lh-,l-,e-lh-vkj-vkbZ- ij mPp iSekus esa fufeZr 
uSuksfuL;anu f>Yyh dh lajpuk rFkk izn'kZu

lh-

,jkseSfVd ikyh,ekbM dh lajpukokyh Vh,Qlh vkj vks cuk;k x;kA 50-1000 ihih,e okys ,UVhck;ksVhd 
esEczsu ds vleku] Vh,Qlh uSuksfuL;anu esEczsu dh ¼,eihflfyu½ ds la'ysfÔr mfPN"V ty dks 1440 eki ds 
lajpuk ,jksesfVd ikyh,ekbM dh gksrh gS tks cgq/kk bl esEczsu ls cus lfiZy eksM~;wy ls mipkfjr fd;k x;kA 
,fyQSfVd Mk;kehu] lkekU;r% ikbZisjkthu vkSj ,UVhck;ksfVd dh lkanzrk QhM vkSj ijfe;sV esa HPLC ls 
Vªkbfelks;y DyksjkbM dh O;qRiUu gksrh gSA ,jksesfVd irk djus ij Kkr gqvk fd ijfe;sV esa ,UVhck;ksfVd 
Mk;kehu dks ,fyQSfVd Mk;kehu ls foLFkkfir djus ls ys'kek= Fkk vFkkZr~ fjtsD'ku mRd`"V ik;k x;kA ty 
cgqydh lajpuk dk usVodZ vkSj T;knk [kqy tkrk gSA bl fudk;ksa esa c<+rh ,UVhck;ksfVd dh pqukSfr;ksa dks ns[krs 
çdkj esEczsu <hyh iM+h] tgka esEczsu dk v.kqHkkj dV vkQ gq, bl v/;;u dh Hkfo"; esa dkQh egRo dh laHkkouk gSA 
300-600 Da rd fu;af=r djds] bls mPp Lrj ij 

eSØksiksjl lg ikyhej cgqyd chM ij flYoj yksfMax ih-vksjhfxukslk rFkk ,l-vksjh;l ds IysV rFkk VsLV V~;wc 
vk/kkfjr jksxk.kquk’kd cgqyd cuk;s x;sA muds izfØ;k ds mi;ksx ls fd;k x;kA {ks=h; ty esa 95% ls 
thok.kqjks/kh izfØ;kvksa dk ty esa ewY;kadu] fofHkUu 99% lhek esa thok.kq dh izfr'kr deh ikbZ xbZA 
lkUnzrk ds thok.kq lao/kZu tSls bZ-dksykbZ] ch-lcVhfyt 

ihus ds ikuh ds jksxk.kquk'ku ds fy, uksoy cgqyd

v'kqð izfrjks/kd {kerk dks c<kus ds fy, lrg Vh ,Q lh dk lq/kkj 

lrg lq/kkfjr Vh,Qlh f>Yyh ds v’kq) çfrjks/kd {kerk TFC esEczsu dh v'kqð izfrjks/kd {kerk c<+kus ds fy,]  
esa lq/kkj dk Js; (a) lrg dk [kqjnjkiu de gksuk rFkk lrg ifjorZu fd;k x;k] ftles tyLusgh ikWyhej (-

(b) lrg dk tyLusgh gksuk] gks ldrk gS] ftls Øe’k% COOH/ - SO H) xqzi ;qDr dks vyx – 2 ifjfLFkfr;ksa esa 3

,,Q,e rFkk laidZ dks.k }kjk ns[kk tk ldrk gSA tek;k x;kA 

ih-Mh-,e-,l- ijosiksjs'ku f>fYy;ka VjfeusVsM 
ikWyhMkbfeFkkbZy flyksDlsu rFkk ikWyhfeFkkbZy& 
gkbMªksflyksDlu ds lkFk isUMsUV gkbMªkbM ¼ih-,p-,e-
,l-½ dh fØ;k }kjk cuk;h tkrh gSaA f>Yyh ds izn'kZu dks 
ijosiksjs'ku iz;ksx ds }kjk ty esa csUthu] MkbDyksjksfeFksu 
rFkk feFksukWy ds mi;ksx }kjk c<+k;k x;kA 

cukbZ xbZ lkQ f>fYy;ksa esa ls] f>Yyh tks DyksjksQkeZ 
vFkok VkyqqbZu dks foyk;d ds :i esa mi;ksx }kjk cukbZ 
xbZ mudh dkcZfud p;ukRedrk ,u&gsDlsu dks 
foyk;d ds :i esa mi;ksx dj cukbZ f>Yyh ls mPprj 
FkhA ,u&gsDlsu ds mi;ksx }kjk cukbZ xbZ f>Yyh ds fy, 
lkisf{kd izokg mPprj ik;k x;k tks bldh <hyh cgqyd 
uSukslajpuk ds izfr lgefr crkrh gSA 

esEczsu lajpuk vkSj çokg ds chp laca/k dks le>us ds fy;s 
fofHkUu eksVkb;ksa] 0.2 ls 150 ekbØksehVj] dh esEczsu 
cukbZ vkSj v/;;u dh xbZA n-gsDlsu esa 10% 
¼Hkkj@Hkkj½ cgqyd foy;u ds ck"iu dkfLVax }kjk cuh 
LoPN PDMS esEczsu dh vkSlr eksVkbZ 150 ekbØksehVj 
Fkh tcfd laja/kzh liksVZ] iryh esEczsu cukus ds fy;s ç;ksx 
fd;k x;kA SEM ls lrg dh vkdkfjdh] liksVZ ij 
iryh ysfir PDMS fQYe esa LQfVd fn[khA ;g XRD 
vkSj DSC MsVk ls Hkh lefFkZr gqvkA fQYe eksVkbZ dh deh 
ls PDMS lrg dk laaidZ dks.k ¼ty½ Hkh de ik;k x;kA 
LoPN PDMS fQYe dh cgqyd uSuks lajpuk dks fMckbZ 
psu ekaMy esa fQV fd;k tk ldkA
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oS|qr f>Yyh çfØ;k,a

xzkgdksa ds fy, vo/kkj.kk v/;;u dk çek.k

vUrj cgqyd f>Yyh çfØ;kvksa esa lq/kkj 

vUrj cgqyd f>Yyh cukus ds fy;s ,d ubZ cgqyd ckgj fudky nsrk gSA mlds ckn ml ;a= esa dbZ jpuk 
xyu&feJ e’khu ¼feDlVªMj½ dks fMtkbu rFkk lqfo/kk dks ykxw fd;k x;kA mPp fi?kyus dh ';kurk ds 
Vsyj&esM fd;k x;kA  ml ;a= esa flXek iÙkh ds lkFk vykok foy;u ,oe~ rjy vfHkdkj.k ds lkFk lkFk ml 
fj,DVj ¼çfr?kkrd½ Hkh gS] ftldh {kerk N fdyksxzke ;a= dks 200° ls rkieku rd vklkuh ls laHkkyk tk 
lkexzh ¼inkFkZ½ fefJr vfHkfØ;k djus ds vykok ;a= ,d ldrk gSA bl ;a= esa ,slh O;oLFkk dh xbZ gS fd ltkrh; 
vdsyk isap bDlVªMj ds lkFk tqM+k gqvk gS ftldks ckgj rjy ds vfrfjDr tksM+ dks fu;af=r fd;k tk ldsA tSlk 
fudkyus ds <ax esa pkyw djus ds ckn ;a= vfHkfØ;k djds fd fefJr vfHkfØ;k ds nkSjku ,dyd dk buflVw 
cgqyd dks fefJr djus ds ckn fi?kyh gqbZ voLFkk esa cgqydhdj.k gksrk gSA 

f}&/kzqoh; f>Yyh dk fuekZ.k ,d rjy feJ.k ds }kjk tks /kuk;u ,oe~ _.kk;u ,Dlpsat f>Yyh ds lkFk iSd dj 
MkbZfouk;y csaftau vk/kkfjr jsft+u pw.kZ dk feJ.k Fkk ,d ik¡p lsy tksM+h oS|qr viksgu bZdkbZ rS;kj dh xbZA 
,oe~ ihohlh ml feJ.k esa ca/kd Fkk] ds iryh ysi dks fofHkUu yo.k foy;uksa dks vEy vkSj {kkj esa cnyus ds 
ijr nj ijr rjhds ls dk¡p dh Fkkyh ij cuk;k x;kA fy;s iqupZØ.k eksM esa ySc Lrj ij ç;ksx fd;s x;s
mlds ckn f>Yyh dks ihbZih,l vk/kkfjr varj cgqyd 

f}&/kzqoh; f>Yyh dk fodkl

bl fjiksVZ ds nkSjku gekjs ykblsalh }kjk lhfer la[;k esa esa vkids ekWMy dk çokg nj fo[;kr ekWMyksa ls Hkh T;knk 
vfr’kq) ty dh bdkb;ka csph xbZa vkSj fcØh c<+ jgh gSA gSA ;g lh,l,elhvkjvkbZ dh nh xbZ fof’k"Vrk ls 
bl ;qfuV esa iqu%lq/kkj fd;k x;k rFkk vkijs’ku iw.kZ feyrk gSA ;g bdkbZ gekjs foHkkx ds 30 'kks/kNk=ksa dh 
Lopkfyr fd;k x;kA blds ckjs esa ,d ç;ksxdrkZ us t#jrksa dks iwjh dj jgh gSA vHkh rd gesa dksbZ O;kogkfjd 
fy[kk gS fd “la’kksf/kr ty dh xq.koÙkk esa fcuk le>kSrk eqf’dy ugha gqvk gS” ¼çks- ,l- ehuk{kh] xka/khxzke #jy 
fd;s gq,] vU; blh çdkj ds O;olkf;d ekWMyksa dh rqyuk ;qfuoflZVh] rfeyukMq] 12 tqykbZ 2012½ 
esa vkids ekWMy dh dher dkQh vk’p;Ztud gSA okLro 

lhbMhvkbZ flLVe dk Lopkyu

Hkkjr esa Hkh vkj vks esEczsu vk/kkfjr ?kjsyw ty Lkadj çfof/k esa bZMh bdkbZ dks mPp TDS {ks= ¼flLVe 
foyo.ku@'kqf)dj.k ty mRikn dh çkfIr] QhM ty dk çfrjks/k de vkSj bl çdkj n{krk T;knk½ esa vkSj 
dh 10 vkSj 20 çfr'kr rd gh nqHkkZX;o'k gks ikrh gS tks vkjvks esEczsu dks de TDS {ks= esa esEczsu ij de yksM gksus 
dqy ?kqys gq, yo.k ij fuHkZj djrh gSA ty vHkko dh ds fy;s] pyk;k x;kA ty mRikn ds iqu%[kfutu ij 
n`f"V ls] foyo.ku ds nkSjku brus {kh.k ty mRikn dh fu;a=.k gsrq bZMh&vkjvks flLVe ds fodkl ij dk;Z 
çkfIr ,d fodV leL;k gSA ty xq.kork ls fcuk çxfr esa gS] ¼Hkkjrh; isVsaV ,Iyhds'ku la 1418/DEL/ 
le>kSrk fd, gq, [kkjs ty ls mPp ty mRikn dh çkfIr 2012; fMlSfyus'ku] 282(2011)104½ 
gsrq ,d bZMh&vkjvks Lkadj çfof/k fodflr dh xbZ gSA 

mPp çkfIr ds bZMh&vkjvks ladj foyo.ku flLVe

QyqvksjkbZZM vo'kksfÔr Lons'kh vk/kkfjr fNfnzr ,ØkbysV jsflu dk lfØ; çtkfr gksus dk dkj.k gkbMªkvkWDlkbM 
¼,e ,e , & bZ th Mh ,e ,½ dk v/;;u fo'ksÔ rkSj ij vkSj vkDlkbM gks ldrk gSA lksfM;e QyqvksjkbZM 
QyqvksjkbZM dks ihus ds ikuh ls fu"dklu ds fy, fd;k foy;u ,oe~ ,Y;qfefu;e Hkfjr jsflu ds lkFk mipkfjr 
x;kA vuqØfed çfrfØ;k ls ,fues'ku vkSj orkZo djds QyqvksjkbZM dk v/;;u fd;k x;kA 
QkLQksesfFkfydj.k ds }kjk jsflu dks fØ;kRed djds ,Y;qfeuh;e yksMsM jsflu dks QyqvksjkbZM ds lkFk 
,feuksfeFkkbyQkLQksfud vEy çdkj dk jsflu çkIr mipkfjr djus ds ckn Li"V fØLVyh; fcUnq ns[kk x;k 

3+fd;k x;k mlds ckn Al  dk #ikarj.k Al (SO )  ds tks fd Øk;ksykbV ds lkFk feyrk FkkA QyqvksjkbZM 2 4 3

'kks/ku ds }kjk fd;k x;kA bysDVªksu ekbØksLdksih }kjk mipkfjr ,Y;qfeuh;e jsflu dk lksfM;e Bksl voLFkk 
;g irk fd;k x;k fd fØ;kRed jsflu dk cgokj NksVs ,u ,e vkj LisDVªk Hkh lkfgR; esa çdkf'kr Øk;ksykbV 

-fNnzks esa gqvk gS] vkSj fdlh fu;fer vkdkj ds vdkcZfud LisDVªk ds leku ik;k x;kA NaF mipkfjr F  ds lkFk] 
+d.kksa ds cM+s fNnz ugha FksA ijhf{kr Na  vk;u ds] viVsd dk MsVk ,d leku ik;k 

3+lajpuk }kjk ;g Kkr gqvk fd Al  dh ek=k fofue; x;kA 
3+{kerk ¼~7eq çfr yhVj½ ls cgqr T;knk yksMsM FkhA Al  

fM¶yksfjMslu ds fy,s Lons'kh jsft+u dh fo'ysÔ.kkRed [kkst

dkcZfud&vdkcZfud ladj mPp vk;u fofue; {kerk ¼1.36 mequi@xzke½ mip;u 
dks nks Øeokys ,d vklku rjhds ls fodflr fd;k x;kA (0.94) ds lkFk gh vk;fud pkydrk (7.61 mS/cm) 
iwoZorhZ _.kkRed fofue; flfydk dk fuekZ.k fd;k x;k FkhA fo|qr ijklj.kh v/;;ukssa us f>Yyh ds bfPNr de 
rFkk ,- bZ- ,l- ih- iksyh foukby ,Ydksgy ladjh nzO;eku vojks/k rFkk rqY;kadh fNnz f=T;k (2.31-

_.kkRed f>Yyh dks lkWy&tsy rjhds ls cukus esa ç;ksx 5.28Å) dks crk;k gSA ¼iksyhej dsfeLVªh] 1 (2010) 

fd;k x;kA buesa ls ,d _.kkRed fofue; f>Yyh esa 1302½

_.kkRed fofue; f>fYy;ksa 

gfjr ç.kkyh }kjk fo|qr jklk;fud çfØ;k ds fy, vR;f/kd fLFkj ladjh _.kkRed fofue; f>Yyh dk 
tyh; ek/;e esa fuekZ.k 

-2,d uohu ikj ca/kd dkjd 4-4'-fcl ¼4& (2.64 × 10  S/cm) n'kkZrh gSA ftldh ty varxzg.k 
-7vehuksfQuksDlh½ ckbZfQukby-3, 30 MkbZlYQksfud {kkj (22.85%) {kerk rFkk feFksuky ikjxE;rk (0.65 × 10  

2(BAPBDS) dk la'ysÔ.k fd;k x;k rFkk lYQksuksekbM cm /s) de gksrh gSA  
dM+h }kjk lYQksusVsM ikyh bZFkj lYQksu dks ;Fkkor ikj çnf'kZr ikj ca/ku çfØ;k mPp fØ;kRed ikj ca/ku 
ca/kd esa ç;ksx fd;k x;kA vkosf'kr ikj ca/kd dkjd dk ,sjksesfVd cgqyd f>Yyh ds fodkl esa ,d O;; çHkkoh 
bLrseky /kukRed fofue; f>Yyh ds dkj.k f>Yyh dh lk/ku fl) gks ldrh gSA tks fd fofHkUu bZa/ku lsy rFkk 
fØ;kRedrk esa gqbZ fdlh Hkh fod`fr dks jksdrk gSA csgrj fo|qr f>Yyh çfØ;k ds mi;ksx esa O;olkf;d egaxh 
BAPBDS rRookyh lcls mi;qDr f>Yyh mPp vk;u f>fYy;ksa dk mi;qDr LFkkukiUu gks ldrh gSA ¼tujy 
fofue; {kerk (1.47 mequiv./g) rFkk çksVksu pkydrk vkWQ efVj;y dsfeLVªh]  20 (2010) 8036½

Z

feFksuky vçHkkfor mPp vkosf'kr] fLFkj rFkk ikjca/kd cgqyd fo|qr vi?kV~; f>Yyh 

VhMh,l okys ikVhZ }kjk çnku dh vkjvks ds vleku] çnf’kZr djrk gSA 
xbZ /kkjk dk ijh{k.k fd;k x;kA oS|qr viksgu ds iqu% ,d m|ksxifr ls çkIr jklk;fud çfØ;k esa feys 
çokfgr #i dk mi;ksx djds] cfg% çokgh /kkjk esa XykbdkslkbM f}la;qXe ds lao/kZu ij v/;;u fd;k x;kA 
DyksjkbM rRo dks vkjafHkd 60,000 ihih,e DyksjkbM ls oS|qr viksgu çfØ;k dk ç;ksx djds laoaf/kZr 75% 
~95% rd de fd;k x;kA ;g ,d vFkZiw.kZ dk;Z gS XykbdkslkbM çkIr gqvkA lQy ijh{k.k ds i'pkr~  ikVhZ 
D;ksafd ;g vR;f/kd foyk;dokyh vkS|ksfxd tyh; vkSj lh,elhvkjvkbZ] Hkkouxj ds chp ,d ,evks;q ij 
/kkjk ds fy, oS|qr viksgu fØ;k ds lQy ç;ksx dks gLrk{kj gq,A 

fojatd dh cfg% çokgh 
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oS|qr f>Yyh çfØ;k,a

xzkgdksa ds fy, vo/kkj.kk v/;;u dk çek.k

vUrj cgqyd f>Yyh çfØ;kvksa esa lq/kkj 

vUrj cgqyd f>Yyh cukus ds fy;s ,d ubZ cgqyd ckgj fudky nsrk gSA mlds ckn ml ;a= esa dbZ jpuk 
xyu&feJ e’khu ¼feDlVªMj½ dks fMtkbu rFkk lqfo/kk dks ykxw fd;k x;kA mPp fi?kyus dh ';kurk ds 
Vsyj&esM fd;k x;kA  ml ;a= esa flXek iÙkh ds lkFk vykok foy;u ,oe~ rjy vfHkdkj.k ds lkFk lkFk ml 
fj,DVj ¼çfr?kkrd½ Hkh gS] ftldh {kerk N fdyksxzke ;a= dks 200° ls rkieku rd vklkuh ls laHkkyk tk 
lkexzh ¼inkFkZ½ fefJr vfHkfØ;k djus ds vykok ;a= ,d ldrk gSA bl ;a= esa ,slh O;oLFkk dh xbZ gS fd ltkrh; 
vdsyk isap bDlVªMj ds lkFk tqM+k gqvk gS ftldks ckgj rjy ds vfrfjDr tksM+ dks fu;af=r fd;k tk ldsA tSlk 
fudkyus ds <ax esa pkyw djus ds ckn ;a= vfHkfØ;k djds fd fefJr vfHkfØ;k ds nkSjku ,dyd dk buflVw 
cgqyd dks fefJr djus ds ckn fi?kyh gqbZ voLFkk esa cgqydhdj.k gksrk gSA 

f}&/kzqoh; f>Yyh dk fuekZ.k ,d rjy feJ.k ds }kjk tks /kuk;u ,oe~ _.kk;u ,Dlpsat f>Yyh ds lkFk iSd dj 
MkbZfouk;y csaftau vk/kkfjr jsft+u pw.kZ dk feJ.k Fkk ,d ik¡p lsy tksM+h oS|qr viksgu bZdkbZ rS;kj dh xbZA 
,oe~ ihohlh ml feJ.k esa ca/kd Fkk] ds iryh ysi dks fofHkUu yo.k foy;uksa dks vEy vkSj {kkj esa cnyus ds 
ijr nj ijr rjhds ls dk¡p dh Fkkyh ij cuk;k x;kA fy;s iqupZØ.k eksM esa ySc Lrj ij ç;ksx fd;s x;s
mlds ckn f>Yyh dks ihbZih,l vk/kkfjr varj cgqyd 

f}&/kzqoh; f>Yyh dk fodkl

bl fjiksVZ ds nkSjku gekjs ykblsalh }kjk lhfer la[;k esa esa vkids ekWMy dk çokg nj fo[;kr ekWMyksa ls Hkh T;knk 
vfr’kq) ty dh bdkb;ka csph xbZa vkSj fcØh c<+ jgh gSA gSA ;g lh,l,elhvkjvkbZ dh nh xbZ fof’k"Vrk ls 
bl ;qfuV esa iqu%lq/kkj fd;k x;k rFkk vkijs’ku iw.kZ feyrk gSA ;g bdkbZ gekjs foHkkx ds 30 'kks/kNk=ksa dh 
Lopkfyr fd;k x;kA blds ckjs esa ,d ç;ksxdrkZ us t#jrksa dks iwjh dj jgh gSA vHkh rd gesa dksbZ O;kogkfjd 
fy[kk gS fd “la’kksf/kr ty dh xq.koÙkk esa fcuk le>kSrk eqf’dy ugha gqvk gS” ¼çks- ,l- ehuk{kh] xka/khxzke #jy 
fd;s gq,] vU; blh çdkj ds O;olkf;d ekWMyksa dh rqyuk ;qfuoflZVh] rfeyukMq] 12 tqykbZ 2012½ 
esa vkids ekWMy dh dher dkQh vk’p;Ztud gSA okLro 

lhbMhvkbZ flLVe dk Lopkyu

Hkkjr esa Hkh vkj vks esEczsu vk/kkfjr ?kjsyw ty Lkadj çfof/k esa bZMh bdkbZ dks mPp TDS {ks= ¼flLVe 
foyo.ku@'kqf)dj.k ty mRikn dh çkfIr] QhM ty dk çfrjks/k de vkSj bl çdkj n{krk T;knk½ esa vkSj 
dh 10 vkSj 20 çfr'kr rd gh nqHkkZX;o'k gks ikrh gS tks vkjvks esEczsu dks de TDS {ks= esa esEczsu ij de yksM gksus 
dqy ?kqys gq, yo.k ij fuHkZj djrh gSA ty vHkko dh ds fy;s] pyk;k x;kA ty mRikn ds iqu%[kfutu ij 
n`f"V ls] foyo.ku ds nkSjku brus {kh.k ty mRikn dh fu;a=.k gsrq bZMh&vkjvks flLVe ds fodkl ij dk;Z 
çkfIr ,d fodV leL;k gSA ty xq.kork ls fcuk çxfr esa gS] ¼Hkkjrh; isVsaV ,Iyhds'ku la 1418/DEL/ 
le>kSrk fd, gq, [kkjs ty ls mPp ty mRikn dh çkfIr 2012; fMlSfyus'ku] 282(2011)104½ 
gsrq ,d bZMh&vkjvks Lkadj çfof/k fodflr dh xbZ gSA 

mPp çkfIr ds bZMh&vkjvks ladj foyo.ku flLVe

QyqvksjkbZZM vo'kksfÔr Lons'kh vk/kkfjr fNfnzr ,ØkbysV jsflu dk lfØ; çtkfr gksus dk dkj.k gkbMªkvkWDlkbM 
¼,e ,e , & bZ th Mh ,e ,½ dk v/;;u fo'ksÔ rkSj ij vkSj vkDlkbM gks ldrk gSA lksfM;e QyqvksjkbZM 
QyqvksjkbZM dks ihus ds ikuh ls fu"dklu ds fy, fd;k foy;u ,oe~ ,Y;qfefu;e Hkfjr jsflu ds lkFk mipkfjr 
x;kA vuqØfed çfrfØ;k ls ,fues'ku vkSj orkZo djds QyqvksjkbZM dk v/;;u fd;k x;kA 
QkLQksesfFkfydj.k ds }kjk jsflu dks fØ;kRed djds ,Y;qfeuh;e yksMsM jsflu dks QyqvksjkbZM ds lkFk 
,feuksfeFkkbyQkLQksfud vEy çdkj dk jsflu çkIr mipkfjr djus ds ckn Li"V fØLVyh; fcUnq ns[kk x;k 

3+fd;k x;k mlds ckn Al  dk #ikarj.k Al (SO )  ds tks fd Øk;ksykbV ds lkFk feyrk FkkA QyqvksjkbZM 2 4 3

'kks/ku ds }kjk fd;k x;kA bysDVªksu ekbØksLdksih }kjk mipkfjr ,Y;qfeuh;e jsflu dk lksfM;e Bksl voLFkk 
;g irk fd;k x;k fd fØ;kRed jsflu dk cgokj NksVs ,u ,e vkj LisDVªk Hkh lkfgR; esa çdkf'kr Øk;ksykbV 

-fNnzks esa gqvk gS] vkSj fdlh fu;fer vkdkj ds vdkcZfud LisDVªk ds leku ik;k x;kA NaF mipkfjr F  ds lkFk] 
+d.kksa ds cM+s fNnz ugha FksA ijhf{kr Na  vk;u ds] viVsd dk MsVk ,d leku ik;k 

3+lajpuk }kjk ;g Kkr gqvk fd Al  dh ek=k fofue; x;kA 
3+{kerk ¼~7eq çfr yhVj½ ls cgqr T;knk yksMsM FkhA Al  

fM¶yksfjMslu ds fy,s Lons'kh jsft+u dh fo'ysÔ.kkRed [kkst

dkcZfud&vdkcZfud ladj mPp vk;u fofue; {kerk ¼1.36 mequi@xzke½ mip;u 
dks nks Øeokys ,d vklku rjhds ls fodflr fd;k x;kA (0.94) ds lkFk gh vk;fud pkydrk (7.61 mS/cm) 
iwoZorhZ _.kkRed fofue; flfydk dk fuekZ.k fd;k x;k FkhA fo|qr ijklj.kh v/;;ukssa us f>Yyh ds bfPNr de 
rFkk ,- bZ- ,l- ih- iksyh foukby ,Ydksgy ladjh nzO;eku vojks/k rFkk rqY;kadh fNnz f=T;k (2.31-

_.kkRed f>Yyh dks lkWy&tsy rjhds ls cukus esa ç;ksx 5.28Å) dks crk;k gSA ¼iksyhej dsfeLVªh] 1 (2010) 

fd;k x;kA buesa ls ,d _.kkRed fofue; f>Yyh esa 1302½

_.kkRed fofue; f>fYy;ksa 

gfjr ç.kkyh }kjk fo|qr jklk;fud çfØ;k ds fy, vR;f/kd fLFkj ladjh _.kkRed fofue; f>Yyh dk 
tyh; ek/;e esa fuekZ.k 

-2,d uohu ikj ca/kd dkjd 4-4'-fcl ¼4& (2.64 × 10  S/cm) n'kkZrh gSA ftldh ty varxzg.k 
-7vehuksfQuksDlh½ ckbZfQukby-3, 30 MkbZlYQksfud {kkj (22.85%) {kerk rFkk feFksuky ikjxE;rk (0.65 × 10  

2(BAPBDS) dk la'ysÔ.k fd;k x;k rFkk lYQksuksekbM cm /s) de gksrh gSA  
dM+h }kjk lYQksusVsM ikyh bZFkj lYQksu dks ;Fkkor ikj çnf'kZr ikj ca/ku çfØ;k mPp fØ;kRed ikj ca/ku 
ca/kd esa ç;ksx fd;k x;kA vkosf'kr ikj ca/kd dkjd dk ,sjksesfVd cgqyd f>Yyh ds fodkl esa ,d O;; çHkkoh 
bLrseky /kukRed fofue; f>Yyh ds dkj.k f>Yyh dh lk/ku fl) gks ldrh gSA tks fd fofHkUu bZa/ku lsy rFkk 
fØ;kRedrk esa gqbZ fdlh Hkh fod`fr dks jksdrk gSA csgrj fo|qr f>Yyh çfØ;k ds mi;ksx esa O;olkf;d egaxh 
BAPBDS rRookyh lcls mi;qDr f>Yyh mPp vk;u f>fYy;ksa dk mi;qDr LFkkukiUu gks ldrh gSA ¼tujy 
fofue; {kerk (1.47 mequiv./g) rFkk çksVksu pkydrk vkWQ efVj;y dsfeLVªh]  20 (2010) 8036½

Z

feFksuky vçHkkfor mPp vkosf'kr] fLFkj rFkk ikjca/kd cgqyd fo|qr vi?kV~; f>Yyh 

VhMh,l okys ikVhZ }kjk çnku dh vkjvks ds vleku] çnf’kZr djrk gSA 
xbZ /kkjk dk ijh{k.k fd;k x;kA oS|qr viksgu ds iqu% ,d m|ksxifr ls çkIr jklk;fud çfØ;k esa feys 
çokfgr #i dk mi;ksx djds] cfg% çokgh /kkjk esa XykbdkslkbM f}la;qXe ds lao/kZu ij v/;;u fd;k x;kA 
DyksjkbM rRo dks vkjafHkd 60,000 ihih,e DyksjkbM ls oS|qr viksgu çfØ;k dk ç;ksx djds laoaf/kZr 75% 
~95% rd de fd;k x;kA ;g ,d vFkZiw.kZ dk;Z gS XykbdkslkbM çkIr gqvkA lQy ijh{k.k ds i'pkr~  ikVhZ 
D;ksafd ;g vR;f/kd foyk;dokyh vkS|ksfxd tyh; vkSj lh,elhvkjvkbZ] Hkkouxj ds chp ,d ,evks;q ij 
/kkjk ds fy, oS|qr viksgu fØ;k ds lQy ç;ksx dks gLrk{kj gq,A 

fojatd dh cfg% çokgh 
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−1Xyklh dkcZu bysDVªksM dks flYoj uSuksd.k ,oa dkbVkslu vkSj mPp laosnu'khyrk (0.309 µA ppb ) ,oe~ irk 
ls djds iYl ,uksfMd LVªfiax yxkus dh lhek 1.20 ppb (16.2 nM) gSA ;g ihus ds 
oksYVehVjh ls vklsZfud dks x;kA f>Yyh  ikuh esa vklsZfud dh ek=k ls cgqr de gSA fo'o LokLF; 
}kjk vklsZfud ds çokg dk irk yxk;k x;kA ,d laxBu ds vuqlkj ihus ds ikuh esa vklsZfud dh ek=k ,d 
csgrjhu jfpr uSukslajfpr bysDVªksM rS;kj fd;k x;kA vjc dk nlok¡ Hkkx (10 ppb)  gksuh pkfg,A 
ftldk jSf[kd ns[kko ,oe~ irk yxkus dh lhek ,d vjc 
dk nlok Hkkx ls ysdj lkSoka Hkkx rd gS (10–100 ppb) ¼bysDVªks dsfedk ,DVk] 72 (2012) 157½

la’kksf/kr fMQjsfU’k;rk 
fof/k tk¡pk 

dk;Zlaiknu 
dk ijh{k.k okLrfod ty ds uewus dks ysdj fd;k 
tk;sxkA 

Xyklh dkcZu bysDVªksM dks flYoj uSuksd.k ,oe~ dkbZVkslu }kjk djds] ikuh esa ls vklsZfud dk 
/kukRed oS|qr jlk;u fo'ysÔ.k 

la’kksf/kr 

ckbiksyj f>Yyh dks foy;u <ykbZ fof/k }kjk ijr nj lYQksu½ ds chp ds ijr dks cukus ds fy, fd;k x;kA 
ijr cuk;k x;kA ,d leku foy;u gksus ds dkj.k nksuksa /kkrq ,YdksvkWDlkbZM esa mRçsjd lfØ;rk gksus ds dkj.k 
ijrksa ds chp vPNk fpidko gksrk gSA iryh f>Yyh cukus ckbiksyj f>Yyh dk fu"iknu ikuh dk fo;kstu djus ds 
ds fy, vyx vyx /kkrq ,YdksvkWDlkbM M(OR)n dk fy, vPNk gks x;k ,oe~ flfydk ;qDr ckbiksyj f>Yyh 
ç;ksx fd;k x;kA tgk¡ M = Si, Ti ;k Zr vkSj R = dk çn'kZu O;olkf;d miyC/k ckbiksyj f>Yyh dh 
(CH )  CH  gS] budk mi;ksx nks ijr _.kk;u rqyuk esa vPNk jgkA ¼bysDVªksfdfedk ,DVk] 66(2012) 2 n 3

fotkrh; vkSj /kuk;u ltkrh; lYQksusVsM ikyh ¼bFkj 325½

oS|qr lgk;rk ls ckbiksyj f>Yyh }kjk ikuh ds fo;kstu ij /kkrq ,YdksvkDlkbZM dk çHkko

f>Yyh fuL;anu çfØ;k ds fy, tSo ,d ladViw.kZ vkSj Dyksjhu½ çn'kZu vPNk ,oe~ f>Yyh esa fLFkjrk jgh 
leL;k gSA ,d tSo nwfÔr fojks/kh dkcZfud vdkcZfud FkhA vk;u fofue; {kerk] ikuh dh ek=k vkSj lrg pktZ 
ladfjr f>Yyh dks ikuh ds nksgu ds fy, fodflr fd;k ?kuRo ls ;g irk pyk fd ladfjr f>Yyh vEyh; çd`fr 
x;k gSA bl f>Yyh dks flfydk lekfgr jksxk.kqjks/kh nok dh gSA ladfjr f>Yyh dk tytfur dod ¼,Lijftye 
¼çfrLFkkfir 1, 2, 4&vkWDlkMkbtkWy½ }kjk dkcZfud ukbxj½ vkSj dksyhQkZe thok.kq ¼,lpsfjfpekdksykb½ dh 
voLFkk esa vEy mRçsjd vkSj lkWy tsy fof/k }kjk tyh; rqyuk esa lw{etho fuokjd xq.k tk¡p fd;k x;k] 
ek/;e ls cuk;k x;k] blds ckn bl f>Yyh dk ikj ,ihMh,e,l dh T;knkokyh ,d f>Yyh ek=k esa MIC 9 

ca/kuh fd;k x;kA ,dyd ¼,ihMh,e,lvks½ dk la'ysÔ.k fexzk@feyhyhVj dh rFkk lrg ij tSo fQYe cuus dks 
ckjfc;j&fxzxukMZ vfHkfØ;k }kjk fd;k x;kA rS;kj fd, jksdus esa lQyrk feyhA ¼t- eSfVfj;y- dsfe- 
gq, f>Yyh dk m"eh; ;kaf=d vkSj jklk;fud ¼foy;u 22(2012)1834½

nwÔ.k 

fojks/kh tSo nwfÔr dkcZfud vdkcZfud ladj f>Yyh ds }kjk ikuh dk 'kks/ku 
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REVERSE OSMOSIS AND RELATED 
POLYMERIC MEMBRANES

Knowhow for manufacturing polyamide TFC technology has been demonstrated at the scale of 
reverse osmosis membrane and spiral modules 1 m width x 100 m length using semi-automated 
was licensed to M/s Uniqflux, an SSI unit. The casting and coating units.  

Thin film composite (TFC) RO membrane and module knowhow transfer

Roller  casting of PS support membrane (left) and the SEM image (right)

PS Membrane

 

 

 

  

  

Fabric 
roll 

 
PS Solution

 

Roller (Earlier) Casting

In continuation of the work on TFC membranes, edges on the backside of the membrane which 
two important modifications in polysulfone (PS) posed difficulty while making the spiral module, 
support casting and polyamide coating on PS and iii) greater control over the thickness of the 
support were made.  These led to better PS membranes and, consequently, in the TFC 
consistency in membrane production and membrane properties also. SEM images 
improved quality of membranes.  revealed greater porosity of the membranes 

produced through blade casting method.   The In the preparation of PS support membrane roller 
higher porosity translates to reduced hindrance casting was replaced with blade casting. The 
to water transport resulting in higher major advantages which were realised include: 
productivity.i) elimination of dead volume of PS solution, ii) 

elimination of formation of PS layer along the 

Further improvements in TFC membrane process 
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water tube; vi) wrapping up the spiral structure based on the following criteria:  non-toxic and 
with a flexible adhesive tape tightly under food grade; free of solvent, non pourable and 
hydraulic roller at a pre-determined applied highly viscous; non-sensitive to moisture; starts 
pressure; viii) allowing the tightly rolled to set after a delay; inert for polysulphone and 
structure to rotate continuously for  24 hours  for polyamide thin coating; dried film is flexible; 
even curing of the adhesive; ix) trimming at both  machining is possible after curing.
the edges and air testing for any leakage; x) Pictures shown below are of the machinery used 
fixing the end caps with suitable (PVC/silicon) for rolling, majority of which were fabricated 
sealant and wrapping with PVC tape to cover the indigenously based on the requirements 
end cap collar appropriately; xi) FRP hard indicated by the institute.  Some important 
coating; xii) labelling and packing of the components utilised in the module are being 
finished module in polyethylene tube along with fabricated in the institute's workshop.
preservative.  The adhesive used was selected 

Blade
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PS Solution PS Membrane

 

Blade PS Casting

Blade  casting of PS support membrane (left) and the SEM image (right)

Regarding the improvement made in TFC roller until the curing step. This has resulted in 
coating, the nascent polyamide layer was in the formation of a more uniform and defect free 
contact immediately with the supporting/ polyamide layer and hence greater consistency 
guiding rollers. This was resulting in the in the performance.  The table below shows the 
formation of a non-uniform polyamide layer. average performance of the TFC membranes 
Modifications were made in such a way that the prepared according to the two protocols. 
polyamide layer did not come in contact with any 

TFC membrane performances

Water type
New protocol

-2 -1
Flux, Lm h

Brackish water

Domestic water

Sea water

97.5 ± 1

94.0 ± 1

 96.0 ± 1

 94 ± 2

 86 ± 2

 90 ± 2

55 ± 2

28 ± 2

60 ± 5

55 ± 5

20 ± 6

35 ± 5

Earlier protocol

-2 -1
Flux, Lm h%SR %SR

Improvements in infrastructure and process of module rolling 

Spiral wound membranes such as those sold required end-to-end was established to enable all 
commercially are tightly packed cylindrical of the operations to be carried out in-house for 
structures where a membrane is wrapped around fabrication of the spiral modules. These 
a centre perforated tube in a spiral fashion along operations include: (i) fixing of product spacer 
with feed and permeate spacers. The membrane onto perforated product water tube using 
is sealed at the edges on the fabric side and gap ultrasonic welding; (ii) holding product water 
between two active halves of the folded tube in between the two arms of the rolling 
membrane is provided with a feed spacer that machine; iii) folding the membrane leaf (2.3 
allows flow of the water that is to be desalinated. meters) at a half length with active layer facing to 
The feed water enters the membrane module the other half and  inserting feed spacer in the 
from one end and desalination occurs when centre; iv) placing the folded membrane leaf in 
pressure is generated through closure of the between the two product spacer leaves; v) 
valve at the other end. The permeate water applying adhesive in an envelope configuration 
travels out through the perforated tube whereas along the edges on top of the fabric part of the 
the concentrated brine comes out of the other end membrane and winding the entire set-up in a 
of the module. The complete infrastructure cylindrical form around the perforated product 
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Spiral wound membranes such as those sold required end-to-end was established to enable all 
commercially are tightly packed cylindrical of the operations to be carried out in-house for 
structures where a membrane is wrapped around fabrication of the spiral modules. These 
a centre perforated tube in a spiral fashion along operations include: (i) fixing of product spacer 
with feed and permeate spacers. The membrane onto perforated product water tube using 
is sealed at the edges on the fabric side and gap ultrasonic welding; (ii) holding product water 
between two active halves of the folded tube in between the two arms of the rolling 
membrane is provided with a feed spacer that machine; iii) folding the membrane leaf (2.3 
allows flow of the water that is to be desalinated. meters) at a half length with active layer facing to 
The feed water enters the membrane module the other half and  inserting feed spacer in the 
from one end and desalination occurs when centre; iv) placing the folded membrane leaf in 
pressure is generated through closure of the between the two product spacer leaves; v) 
valve at the other end. The permeate water applying adhesive in an envelope configuration 
travels out through the perforated tube whereas along the edges on top of the fabric part of the 
the concentrated brine comes out of the other end membrane and winding the entire set-up in a 
of the module. The complete infrastructure cylindrical form around the perforated product 
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Model No Active membrane 
2

area, m

2012

4040

8040

0.9

7.2

36

800

4000

4000

Feed water,
ppm.

Operating 
pressure, psi

SR, % Flux,
Lit./h

100

300

350

89

93 to 98

93 to 98

10

300

1200

were deposited under different conditions. The attributed to a) decrease in surface roughness 
flux vs. time plot for virgin and surface modified and b) increase in surface hydrophilicity as seen 
TFC membranes is shown for sea water from AFM and contact angles (CA) data, 
desalination. The improved fouling resistance of respectively.
the surface modified TFC membranes may be 

Machineries and inner components required for making spiral membrane modules, 
some of which are being fabricated in the institute's workshop

Spiral modules of 2012, 4040 and 8040 size were performance data are shown below (courtesy 
rolled with improved perfection and the M/s Uniqflux Membranes LLP, Pune). 

Surface modification of TFC membrane to increase fouling resistance

In order to increase the fouling resistance of the hydrophilic polymers containing hydroxyl and 
TFC membranes, a thin layer of cross-linked charged functional group like -COOH/-SO H 3

Surface roughness (AFM) and contact
angles of the TFC membrane 

Membrane
characteristic

Virgin TFC

AFM average
roughness, nm

182

221

66

Modified 
TFC 

Contact angle

AFM RMS 
roughness, nm

68

81

44

AFM images of virgin (left) and modified TFC (right) membranes

Preparation of PS hollow fiber (HF) membranes with high water flux and lower cut-off 
values

The conditions for spinning PS based hollow were spun through alterations in the process 
fibers for molecular weight cut off (MWCO) parameters. The fibers were then treated with 
values of about 90 kDa and above were appropriate solvents for 10-12 h at ambient 
developed previously and the knowhow licensed temperature to raise the flux. The performances 
for the same. In continuation of the above effort, of different membranes are shown in the table 
HF membrane with lower (10-60 kDa) MWCO below.

 Performance of virgin and solvent treated PS HF membranes 

Hollow fiber 
code

-2 -1Flux (Lm h )

Virgin

PS2020

PS2220

PS2420

PS2440

PS2460

PS2480

132

71

24

54

66

141

70

47

15

32

38

76

Water content (%)

Treated

MWCO (kDa)

Virgin

51

49

53

61

60

67

74

70

64

71

73

71

Treated Virgin

100

37

  8

12

  9

28

100

  32

   6

   8

   8

 14

Treated

Porous microstructure of PS hollow fibers 
with 10-60 kDa MWCO and enhanced flux 

Variation of flux and MWCO with variation of PS   
concentration in polysulphone hollow fibers 

Performance of indigenous spiral membrane modules
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flux vs. time plot for virgin and surface modified and b) increase in surface hydrophilicity as seen 
TFC membranes is shown for sea water from AFM and contact angles (CA) data, 
desalination. The improved fouling resistance of respectively.
the surface modified TFC membranes may be 

Machineries and inner components required for making spiral membrane modules, 
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AFM images of virgin (left) and modified TFC (right) membranes

Preparation of PS hollow fiber (HF) membranes with high water flux and lower cut-off 
values

The conditions for spinning PS based hollow were spun through alterations in the process 
fibers for molecular weight cut off (MWCO) parameters. The fibers were then treated with 
values of about 90 kDa and above were appropriate solvents for 10-12 h at ambient 
developed previously and the knowhow licensed temperature to raise the flux. The performances 
for the same. In continuation of the above effort, of different membranes are shown in the table 
HF membrane with lower (10-60 kDa) MWCO below.
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Scanning electron microscopic images of polyethersulphone-resin blend fibers:
(1) R, (2) PES2002, (3) PES-R200206, (4) PES-R200220

Development of mixed matrix PS hollow fiber membranes

Membranes

PES  

PES 2002

PESR 200201

PESR 200202

PESR 200203

PESR 200206

2

2

2

2

2

20

20

20

20

21

Spinning dope Composition (wt/wt)

PVP

PWP,
-2 -1Lm hDMF

0

1

2

3

6

78

78

78

78

78

CER

40.99

27.71

23.44

18.67

10.02

75.50

60.84

36.52

21.22

15.96

MWCO,
KDa

Variation of flux and rejection of PES-R HF membranes 
with aqueous Na SO  feed of different concentrations2 4

In continuation of the development of hollow as well as the outer gelling medium at room 
fibers with higher hydrophilic nature and charge, temperature. The main objective was to impart 
polyethersulphone (PES) hollow fiber charge on the membranes and to enhance their 
membranes containing polystyrene-divinyl flux and rejection. The performance of the blend 
benzene copolymer-based cation exchange HF membranes is shown below.  Increase in the 

resin content decreased the membrane flux 
with concomitant reduction (four times) in 
the molecular weight cut-off value. The resin 
blended membranes exhibited no difference 
in the rejection of NaCl, but Na SO  rejection 2 4

was higher by 21%. This is attributed to the 
increase in the negative charge of the fibers. 
The flux and rejection of the membranes 
decreased with increase in salt concentration.

Morphological analysis of the membranes 
was carried out by SEM. The average particle 
size of the resin was found to be 10-12 µm.

Based  on  s tud ie s  conduc ted  wi th  
polyethylene glycol (PEG 35K), bovine 
serum albumin (BSA) and egg albumin (EG), 
it was observed that the flux recovery ratio 
(FRR) increased with increase in resin 

resin (R) were prepared using the spinning dope content in the blend membranes, suggesting that 
containing PES and the resin (PES-R).  The these are more resistant to fouling than the virgin 
fibers were spun using water as the bore former membrane. An overall 15-20% enhancement in 

the FRR value was observed for the membranes 
containing 6% resin.

Hollow fiber membranes which exhibit Na SO2 4 

rejections in the range of 24-82% and NaCl 
rejection of <10% were obtained by novel 
surface modification of the conventional 
polysulfone UF hollow fibres having MWCO of 
about 90,000 Da. The MWCO of the modified 
membranes were as low as 280-1150 Da 
depending on the modification conditions. It 
may be feasible in future to use these fibers for 
the separation of low molecular weight organic 
compounds at low operating pressures. The 
modification procedure also helps increase the 
hydrophilicity of the fibers making these more 
fouling resistant. 

0 1 2 3 6
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20

40

60

80
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%
F
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Concentration of Resin, %

 PEG 35K
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 BSA

FRR of virgin and modified 
PS hollow fiber membranes

Nanostructure and separation properties of polydimethylsiloxane pervaporation 
membranes 
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Surface and cross sectional SEM images showing 
differences in surface morphology of membranes 

with decrease in film thickness

Performance of PES-R HF membranes studied with dextran and PEG solutions 

Polydimethylsiloxane (PDMS) pervaporation 
membranes were prepared from the reaction of 
hydroxyl terminated PDMS (PDMS-OH) with 
pendant hydride (PHMS). The performances of the 
membranes were evaluated from the pervaporation 
experiments carried out using a ternary mixture of 
benzene, dichloromethane and methanol in water. 
Among the neat membranes prepared, the 
membranes prepared using toluene or chloroform as 
solvents had higher organic selectivity than those 
prepared using n-hexane as solvent. However, the 
flux was higher for the latter indicating a loose 
polymer structure.

In an attempt to understand the relationship between 
the membrane structure and flux, the membranes of 
different thickness varying from about 0.2 to 150 
micrometer were prepared and studied. The neat 
PDMS membrane prepared by evaporation casting 
of the 10% (w/w) polymer solution in n-hexane had 
an average thickness of 150 micrometer while a 
porous support was used for preparing the thinner 
membranes. The surface morphology as seen by 
SEM images showed crystalline domains in the 
thinly coated PDMS film over the support. This was 
also supported by XRD and DSC data.  The contact 
angle (water) of the PDMS surface was also found to 
reduce with the decrease in the film thickness.   The 
polymer nanostructure of the neat PDMS film could 
be fit to the Debye chain model. 
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Development of mixed matrix PS hollow fiber membranes

Membranes

PES  

PES 2002

PESR 200201

PESR 200202

PESR 200203

PESR 200206

2

2

2

2

2

20

20

20

20

21

Spinning dope Composition (wt/wt)

PVP

PWP,
-2 -1Lm hDMF

0

1

2

3

6

78

78

78

78

78

CER

40.99

27.71

23.44

18.67

10.02

75.50

60.84

36.52

21.22

15.96

MWCO,
KDa

Variation of flux and rejection of PES-R HF membranes 
with aqueous Na SO  feed of different concentrations2 4

In continuation of the development of hollow as well as the outer gelling medium at room 
fibers with higher hydrophilic nature and charge, temperature. The main objective was to impart 
polyethersulphone (PES) hollow fiber charge on the membranes and to enhance their 
membranes containing polystyrene-divinyl flux and rejection. The performance of the blend 
benzene copolymer-based cation exchange HF membranes is shown below.  Increase in the 

resin content decreased the membrane flux 
with concomitant reduction (four times) in 
the molecular weight cut-off value. The resin 
blended membranes exhibited no difference 
in the rejection of NaCl, but Na SO  rejection 2 4

was higher by 21%. This is attributed to the 
increase in the negative charge of the fibers. 
The flux and rejection of the membranes 
decreased with increase in salt concentration.

Morphological analysis of the membranes 
was carried out by SEM. The average particle 
size of the resin was found to be 10-12 µm.

Based  on  s tud ie s  conduc ted  wi th  
polyethylene glycol (PEG 35K), bovine 
serum albumin (BSA) and egg albumin (EG), 
it was observed that the flux recovery ratio 
(FRR) increased with increase in resin 

resin (R) were prepared using the spinning dope content in the blend membranes, suggesting that 
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hydroxyl terminated PDMS (PDMS-OH) with 
pendant hydride (PHMS). The performances of the 
membranes were evaluated from the pervaporation 
experiments carried out using a ternary mixture of 
benzene, dichloromethane and methanol in water. 
Among the neat membranes prepared, the 
membranes prepared using toluene or chloroform as 
solvents had higher organic selectivity than those 
prepared using n-hexane as solvent. However, the 
flux was higher for the latter indicating a loose 
polymer structure.

In an attempt to understand the relationship between 
the membrane structure and flux, the membranes of 
different thickness varying from about 0.2 to 150 
micrometer were prepared and studied. The neat 
PDMS membrane prepared by evaporation casting 
of the 10% (w/w) polymer solution in n-hexane had 
an average thickness of 150 micrometer while a 
porous support was used for preparing the thinner 
membranes. The surface morphology as seen by 
SEM images showed crystalline domains in the 
thinly coated PDMS film over the support. This was 
also supported by XRD and DSC data.  The contact 
angle (water) of the PDMS surface was also found to 
reduce with the decrease in the film thickness.   The 
polymer nanostructure of the neat PDMS film could 
be fit to the Debye chain model. 
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A series of asymmetrically structured porosity, thickness, hydrophobicity, water 
polyvinylidene fluoride (PVDF) hollow fibre permeability, zeta potential and equivalent pore 
membranes were fabricated and tested for the size. Doping solution was found to significantly 
removal of ammonia from simulated industrial affect the microstructure and properties, which 
wastewater. Asymmetric hollow fibre in turn affected membrane performance. Hollow 
membranes were prepared from a transparent fibre MD modules with membrane area of 0.06 

2spinning dope comprising a mixture of PVDF m  were assembled and tested with solution 
and ethylene glycol in NMP. The spinning dope containing up to 1000 mg/L ammonia. Ammonia 
was extruded under nitrogen environment removal rates and water fluxes were independent 
through a double orifice spinneret. The HF of its concentration in the feed and up to 90% 
membranes were characterised in terms of removal was achieved. 

 Removal of ammonia from wastewater through membrane distillation 

Unlike TFC RO membranes which have 
a r o m a t i c  p o l y a m i d e  s t r u c t u r e ,  T F C 
nanofiltration membranes contain aliphatic-
aromatic polyamide structure derived from 
aliphatic diamines – most commonly piperazine 
– and trimesoyl chloride.   The substitution of 
aromatic diamine with aliphatic diamine results 
in a more open network polymeric structure.  
Such loose membranes, wherein the molecular 
weight cut-off of the membranes was controlled 
between 300 and 600 Da, were made on large 
scale.  Synthetic waste water samples 
containing 50-1000 ppm of an antibiotic 
(ampicillin) were treated using 1440 size spiral 
modules fabricated from the above membranes.   
The antibiotic concentrations in feed and 
permeate were analyzed by HPLC and only 
traces of the antibiotic was found in permeate, 
i.e., the rejection was excellent. The study is 
likely to gain importance in the coming years 
considering the growing threat of antibiotics in 
water bodies.

Structure and performance of nanofiltration membrane prepared in a large-scale at 
CSIR-CSMCRI using indigenous coating unit 

Novel polymers for disinfection of drinking water  

Several disinfecting polymers based on silver 
loading on macroporous copolymer beads 
were prepared.  The optical micrographs of 
copolymer beads before (left) and after (right) 
silver loading are shown. Their antibacterial 
activities were evaluated by plate & test tube 
methods using different concentrations of 
bacterial cultures like E. coli, B. subtilis, P. 
aeruginosa, and S. Aureus. Percentage 
bacterial reduction in field water was observed 
to be in the range of 95  to 99%.

m-Phenylene diamine (MPD) is used in the in the removal of MPD from aqueous solution. 
manufacture of thin film composite (TFC) RO Sca le -up  s tudy and deve lopmen t  o f  
membrane in polyamide thin film formation by breakthrough curves are underway. 
interfacial polymerization. The used 
MPD solution has to be discarded as 
effluent, as it has got very high 
propensity for oxidation and cannot 
be reused for the next batch of 
production. A study of adsorption of 
MPD over granular activated carbon 
at different loading of adsorbent for a 
given MPD concentration and 
different concentration of MPD 
solution for a given adsorbent 
quantity has been done. Kinetics of 
adsorption at different temperatures 
was also carried out. It is found that 
granular activated carbon is efficient 

Effluent treatment and waste management

Adsorptive removal of m-phenylene diamine (MPD) using activated carbon

Adsorption isotherm: Varying quantities of 
adsorbent exposed to 2% MPD solution
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TFC RO membranes have wide spread was possible to make the membrane module fit 
application in desalination and water reuse. for alternate applications e.g. brackish water 
Typical membrane life is around 3-5 years when reverse osmosis. The process involves removal 
good pre-treated feed water is provided. At the of foulant layer by course of treatments 
end of life, TFC RO membrane modules are involving sodium hypochlorite, sodium lauryl 
discarded and replaced with new membrane sulphate followed by sodium metabisulfite to 
modules. It is known that terminally fouled nullify the presence of active chlorine in the 
S W R O  m e m b r a n e s  f i n d  a l t e r n a t i v e  module. Removal of foulant layer coupled with 
applications. The process for rejuvenating the structural modification in TFC RO is the key to 
membrane performance is to explore the option improve permeability on sustainable basis. 
of recycling the TFC RO membrane module for Characterization of treated membrane revealed 
value addition. It has been demonstrated on that the membrane becomes hydrophilic and less 
terminally fouled SWRO membrane modules of prone for bio-fouling with structural 
Nirma Ltd., Bhavnagar that up to 7 times modification. 
increase in flow with 15% decline in selectivity 

Rejuvenation of terminally fouled sea water reverse osmosis (SWRO) membrane
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polyvinylidene fluoride (PVDF) hollow fibre permeability, zeta potential and equivalent pore 
membranes were fabricated and tested for the size. Doping solution was found to significantly 
removal of ammonia from simulated industrial affect the microstructure and properties, which 
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membranes were prepared from a transparent fibre MD modules with membrane area of 0.06 
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Effluent treatment and waste management

Adsorptive removal of m-phenylene diamine (MPD) using activated carbon

Adsorption isotherm: Varying quantities of 
adsorbent exposed to 2% MPD solution
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Mixtruder, a reactive mixing-cum-extruder 
machine designed and manufactured for 

preparation of interpolymer material

(a)
ELECTRO MEMBRANE PROCESSES

A new polymer melt-mixing machine 
(mixtruder) was designed and tailor-made for 
preparation of interpolymer membranes. The 
machine has a reactor with sigma blades with the 
capability of reaction-mixing up to about six kg 
of material, and is attached to a single-screw 
extruder, which is switched to the extrusion 
mode to extrude out reacted and mixed polymer 
melt in form of strand. Several design features 
were implemented, enabling the machine to 
handle high melt-viscosity polymers (e.g. HDPE 
of blow-extrusion grades) with solvents and 

oliquid reactants at temperatures up to 200 C. 
Arrangements have been made for controlled 
and homogeneous addition of liquids, such as 
the monomers for in situ polymerization, during 
the mixing process. 

Improvements in interpolymer membrane process 

Bipolar membranes were prepared by layer-by- plate electrodialysis (ED) unit. Experiments 
layer spray coating of heterogeneous were conducted at lab-scale in recirculation 
membranes (AEM and CEM bilayer), from a mode for exploration of conversion of different 
liquid mixture containing divinylbenzene-based salt solutions into corresponding acids and 
resin powder and PVC as binder, on a glass plate. alkalis. The experimental results on conversion 
These membranes were packed, along with PE- of sodium sulphate to sulphuric acid and sodium 
PS based interpolymer cation and anion- hydroxide, are given below. Similar results were 
exchange membranes, forming a five-cell tri- obtained with potassium sulphate.

Development of bipolar membranes

Conversion of sodium sulphate to sulphuric acid and sodium hydroxide by ED using bipolar membrane 

A limited number of ultrapure water units were 
sold by our licensee during this period and sales 
are picking up.  The unit was further improved 
and the operation was made fully automatic.  
The following feedback was received from a 
user: “The cost of your model is extremely 
surprising when compared to other commercial 
models of same type without compromising the 
quality of treated water. In fact, the rate of flow of 
your model is higher than that of the popular 
model. It meets all the specifications given by 
CSMCRI. Nearly this unit catering the needs of 
30 research scholars of our department. So far 
we have not faced any practical difficulty.” 
(Professor S. Meenakshi, Gandhigram Rural 
University,Tamil Nadu, 12 July, 2012)

Automation of CEDI system

Reverse osmosis (RO) membrane-based domestic water 
desalination/purification units have gained wide acceptance even in 
India. Unfortunately, the recovery of product water from these units 
varies between 10 and 20% depending on total dissolved solid (TDS) 
of the feed water. Such poor recovery of product water during 
desalination is a serious problem in view of scarcity of water.  An 
ED-RO hybrid process was developed for high recovery of product 
water from brackish water without compromising on water quality. 
In the hybrid process, ED unit was operated in high TDS region (low 
system resistance and thus high efficiency), and RO systems was 
operated in low TDS region to avoid load on membrane. Work is in 
progress for development of a system (ED-RO.M) for controlled on-
line re-mineralization of the product water (Indian Patent 
Application No. 1418/DEL/2010; Desalination, 282 (2011) 104).  

High recovery ED-RO hybrid desalination system

After demonstrating recovery of sodium TDS industrial aqueous streams where RO will 
hydroxide from effluent streams through ED, not function. 
reported earlier, studies were carried out on other Studies were also conducted on enrichment of 
important industrial streams. A trial was glycoside bioconjugates from a chemical 
conducted on a viscous dye effluent of high TDS process stream provided by an entrepreneur. 
supplied by a party.  By conducting ED Using the ED process an enrichment of 75% for 
experiments in recirculation mode, the chloride glycoside was obtained. Subsequent to the 
content in effluent stream having 60,000 ppm successful trial, an MOU was signed with the 
TDS could be reduced by ~95%.   This work is party for benefit sharing once the process is 
significant as it demonstrates successful commercialized.  
application of ED process for extremely high-

Proof of concept studies for clients 
Exp.
No.

Pot /cell 
tri-plate (V)

Initial conc.
Na SO (N)2 4

Acid stream

Purity
   (%)

Conversion
(%) Conc.

H SO2 4

(N)

1

2

3

4

5

6.0

8.0

8.0

8.0

8.0/7.0

0.3258

0.3702

0.3856

0.5157

0.6941

0.3341

0.4242

0.4132

0.6264

0.9232

93.4

91.8

93.8

91.4

82.5

0.5

0.5

0.5

1.0

2.0

79.02

77.51

83.58

74.32

57.86

85.4

90.43

87.85

84.56

79.31

Alkali stream

Purity
(%)

Conc.
NaOH

(N)

104 105
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machine designed and manufactured for 

preparation of interpolymer material

(a)
ELECTRO MEMBRANE PROCESSES
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machine has a reactor with sigma blades with the 
capability of reaction-mixing up to about six kg 
of material, and is attached to a single-screw 
extruder, which is switched to the extrusion 
mode to extrude out reacted and mixed polymer 
melt in form of strand. Several design features 
were implemented, enabling the machine to 
handle high melt-viscosity polymers (e.g. HDPE 
of blow-extrusion grades) with solvents and 

oliquid reactants at temperatures up to 200 C. 
Arrangements have been made for controlled 
and homogeneous addition of liquids, such as 
the monomers for in situ polymerization, during 
the mixing process. 

Improvements in interpolymer membrane process 

Bipolar membranes were prepared by layer-by- plate electrodialysis (ED) unit. Experiments 
layer spray coating of heterogeneous were conducted at lab-scale in recirculation 
membranes (AEM and CEM bilayer), from a mode for exploration of conversion of different 
liquid mixture containing divinylbenzene-based salt solutions into corresponding acids and 
resin powder and PVC as binder, on a glass plate. alkalis. The experimental results on conversion 
These membranes were packed, along with PE- of sodium sulphate to sulphuric acid and sodium 
PS based interpolymer cation and anion- hydroxide, are given below. Similar results were 
exchange membranes, forming a five-cell tri- obtained with potassium sulphate.

Development of bipolar membranes

Conversion of sodium sulphate to sulphuric acid and sodium hydroxide by ED using bipolar membrane 

A limited number of ultrapure water units were 
sold by our licensee during this period and sales 
are picking up.  The unit was further improved 
and the operation was made fully automatic.  
The following feedback was received from a 
user: “The cost of your model is extremely 
surprising when compared to other commercial 
models of same type without compromising the 
quality of treated water. In fact, the rate of flow of 
your model is higher than that of the popular 
model. It meets all the specifications given by 
CSMCRI. Nearly this unit catering the needs of 
30 research scholars of our department. So far 
we have not faced any practical difficulty.” 
(Professor S. Meenakshi, Gandhigram Rural 
University,Tamil Nadu, 12 July, 2012)

Automation of CEDI system

Reverse osmosis (RO) membrane-based domestic water 
desalination/purification units have gained wide acceptance even in 
India. Unfortunately, the recovery of product water from these units 
varies between 10 and 20% depending on total dissolved solid (TDS) 
of the feed water. Such poor recovery of product water during 
desalination is a serious problem in view of scarcity of water.  An 
ED-RO hybrid process was developed for high recovery of product 
water from brackish water without compromising on water quality. 
In the hybrid process, ED unit was operated in high TDS region (low 
system resistance and thus high efficiency), and RO systems was 
operated in low TDS region to avoid load on membrane. Work is in 
progress for development of a system (ED-RO.M) for controlled on-
line re-mineralization of the product water (Indian Patent 
Application No. 1418/DEL/2010; Desalination, 282 (2011) 104).  

High recovery ED-RO hybrid desalination system

After demonstrating recovery of sodium TDS industrial aqueous streams where RO will 
hydroxide from effluent streams through ED, not function. 
reported earlier, studies were carried out on other Studies were also conducted on enrichment of 
important industrial streams. A trial was glycoside bioconjugates from a chemical 
conducted on a viscous dye effluent of high TDS process stream provided by an entrepreneur. 
supplied by a party.  By conducting ED Using the ED process an enrichment of 75% for 
experiments in recirculation mode, the chloride glycoside was obtained. Subsequent to the 
content in effluent stream having 60,000 ppm successful trial, an MOU was signed with the 
TDS could be reduced by ~95%.   This work is party for benefit sharing once the process is 
significant as it demonstrates successful commercialized.  
application of ED process for extremely high-
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-Detailed studies were performed on fluoride fluoride (F ) removal from drinking water. The 
uptake of indigenous acrylate (MMA-EGDMA) functionalization of the resin was performed by 
based porous, specialty resins developed for sequential reactions of  amination and 

Analytical investigation of indigenous resin for defluoridation 

 

Electron microscope images of cross-section of Al loaded resin at low (left) and high (right) 
resolution.  Absence of µm pores can be observed and sub µm pores were abundantly visible. 

Al loading was observed as a uniform coating

Left panel shows solid-state NMR spectra showing increase in order upon NaF (1N) 
treatment which was also confirmed by XRD measurement as shown in right panel

Elemental composition of the resins

Resin forms

Amine

Phosphomethylated

Na Form

Al Form

F- form

Ca

158

394

16200

1110

1220

Na

96

212

31900

278

55800

F

0

0

0

0

27200

Al

1310

2090

898

217000

114000

(a)

p h o s p h o m e t h y l a t i o n ,  t o  o b t a i n  (~7 eq/liter).  The active species in the resin 
aminomethylphosphonic acid type resin, appears to be hydroxides and oxides (polymeric) 

3+ 3+followed by further conversion to Al  form by of Al . Fluoride uptake was studied by treatment 
treating with Al (SO ) .The electron microscopy of the Al loaded resin with NaF solution. The X-2 4 3  

-
ray diffractogram of Al loaded resin after F  of  the funct ional ized res in revea led 
treatment showed crystalline peaks, which could homogeneously distributed small pores without 

23the presence of any macro-pores or of any be matched with cryolite (Na AlF ). The Na 3 6

-regularly shaped inorganic (metal hydroxide) solid-state NMR spectra of the F  treated Al-resin 
particles. also resembled published spectra of cryolite. 

+
The data conform to the observed uptake of Na  The elemental composition of the resin indicated 

-3+ ions, along with F  on NaF treatment. that the amount of Al  ion loaded in the resin was 
far higher than the exchange capacity 

Organic-inorganic hybrid anion exchange ion exchange capacity (1.36 mequiv./g) and 
membranes (AEM) were developed using a permselectivity (0.94), and acceptable ionic 
simple, two-step method. An anion-exchange conductivity (7.61 mS/cm). Electro-osmotic 
silica precursor (AESP) was synthesized and studies revealed desirable low mass drag and 
used to prepare AESP-PVA hybrid anionic equivalent pore radius of 2.31–5.28 Å of the 
membrane by the sol–gel method. One of the membrane (Polymer Chem., 1 (2010) 1302).
membranes had the required properties of high 

A green method for the preparation of highly stable hybrid anion-exchange membranes
in aqueous media for electrochemical processes

Scheme for synthesis of hybrid anion-exchange membranes using anion-exchange silica precursor

A novel cross-linking agent, 4,4'-bis(4- in the membrane functionality due to the cross-
aminophenoxy)biphenyl-3,30-disulfonic acid, linking of the proton exchange membranes 
(BAPBDS) was synthesized and used for in situ (PEMs). The most suitable membrane, at an 
cross-linking of sulfonated poly(ether sulfone) optimized BAPBDS content, exhibited high ion-
via sulfonamide linkage. The use of charged exchange capacity (1.47 mequiv./g) and proton 

-2cross-linking agent prevented any deterioration conductivity (2.64 × 10  S/cm) with low water 

Highly charged, stable and cross-linked polymer electrolyte membranes impervious to 
methanol
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particles. also resembled published spectra of cryolite. 

+
The data conform to the observed uptake of Na  The elemental composition of the resin indicated 

-3+ ions, along with F  on NaF treatment. that the amount of Al  ion loaded in the resin was 
far higher than the exchange capacity 

Organic-inorganic hybrid anion exchange ion exchange capacity (1.36 mequiv./g) and 
membranes (AEM) were developed using a permselectivity (0.94), and acceptable ionic 
simple, two-step method. An anion-exchange conductivity (7.61 mS/cm). Electro-osmotic 
silica precursor (AESP) was synthesized and studies revealed desirable low mass drag and 
used to prepare AESP-PVA hybrid anionic equivalent pore radius of 2.31–5.28 Å of the 
membrane by the sol–gel method. One of the membrane (Polymer Chem., 1 (2010) 1302).
membranes had the required properties of high 

A green method for the preparation of highly stable hybrid anion-exchange membranes
in aqueous media for electrochemical processes

Scheme for synthesis of hybrid anion-exchange membranes using anion-exchange silica precursor

A novel cross-linking agent, 4,4'-bis(4- in the membrane functionality due to the cross-
aminophenoxy)biphenyl-3,30-disulfonic acid, linking of the proton exchange membranes 
(BAPBDS) was synthesized and used for in situ (PEMs). The most suitable membrane, at an 
cross-linking of sulfonated poly(ether sulfone) optimized BAPBDS content, exhibited high ion-
via sulfonamide linkage. The use of charged exchange capacity (1.47 mequiv./g) and proton 

-2cross-linking agent prevented any deterioration conductivity (2.64 × 10  S/cm) with low water 
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uptake (22.85%) and methanol permeability 
-7 2

(0.65 × 10  cm /s). The reported cross-linking 
process may be a cost effective tool for the 
development of highly functionalized cross-
linked aromatic polymer membranes as suitable 
substitute for costlier commercial membranes 
for diversified fuel cell and electro-membrane 
applications (J. Mater. Chem., 20 (2010) 8036).

The schematic structure of cross-linked 
sulfonated poly(ether sulfone)

−1A glassy carbon electrode (GCE) was modified (0.309 µA ppb ) with 1.20 ppb (16.2 nM) 
with nanoparticulate silver incorporated in detection limit. This is much less than the arsenic 
chitosan  for the detection of As(III) by level in drinking water (10 ppb) specified by the 

differential pulse anodic stripping voltammetry Wo r l d  H e a l t h  O rg a n i z a t i o n  ( W H O ) .  
(DPASV). Diffusion of As(III) across the Performance will be tested using actual feed 
membrane was explored. An optimally designed water samples (Electrochimica Acta, 72 (2012) 
nanostructured electrode displayed wide linear 157).
detection range (10–100 ppb), high sensitivity 

Anodic stripping electrochemical analysis of As(III) in water samples employing glassy 
carbon electrode modified with chitosan film embedded with nano-particulate silver 

SEM images of (A) film of chitosan and (B) hybrid silver nanoparticles/chitosan membrane 

A bipolar membrane (BPM) was 
prepared by a layer-by-layer 
solution casting method (in the 
same solvent to achieve good 
adhesion between the layers). Thin 
films of different metal alkoxides 
(M(OR) , where M is Si, Ti or Zr, n

and R is (CH ) CH , were used as 2 n 3

interfacial layers sandwiched 
between a heterogeneous anion-
exchange layer and homogeneous 

The silica containing BPM (BPM–SiOH) c a t i o n - e x c h a n g e  l a y e r  o f  
performed better than commercial products sulfonated poly (ether sulfone). The catalytic 
(Electrochimica Acta, 66 (2012) 325). activity of the metal alkoxides improved the 

water dissociation performance of the BPMs. 

Effects of metal alkoxides on electro-assisted water dissociation across bipolar membranes

Schematic representation of a BPM with a M OH as the IL

Biofouling is a critical problem in membrane 
filtration processes. An anti-biofouling organic-
inorganic hybrid membrane was developed 
through incorporation of silica, functionalized 
with an antimicrobial compound (substituted 
1,3,4-oxadiazole),  into the organic phase by 
acid catalysed sol-gel chemistry in aqueous 
media, followed by formal cross-linking.  The 
monomer, APDSMO, was synthesized by 

were tested against waterborne fungi 
B a r b i e r- G r i g n a r d  r e a c t i o n .  P r e p a r e d  

(Aspergillum niger) and coliform bacteria 
membranes exhibited high thermal, mechanical 

(Escherichia coli). One of the membranes with 
and chemical (solvent and chlorine) stability. 

high APDSMO content exhibited an MIC value 
The ion-exchange capacity, water content, and -1

of 9 mg ml  preventing the bio-film formation on surface charge density values of hybrid 
the membrane surface (J. Mater. Chem., 22 membrane also confirmed their acidic nature. 
(2012) 1834).Antimicrobial properties of hybrid membranes 

Anti-biofouling organic-inorganic hybrid membrane for water treatment
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SEM images of (A) film of chitosan and (B) hybrid silver nanoparticles/chitosan membrane 

A bipolar membrane (BPM) was 
prepared by a layer-by-layer 
solution casting method (in the 
same solvent to achieve good 
adhesion between the layers). Thin 
films of different metal alkoxides 
(M(OR) , where M is Si, Ti or Zr, n

and R is (CH ) CH , were used as 2 n 3

interfacial layers sandwiched 
between a heterogeneous anion-
exchange layer and homogeneous 

The silica containing BPM (BPM–SiOH) c a t i o n - e x c h a n g e  l a y e r  o f  
performed better than commercial products sulfonated poly (ether sulfone). The catalytic 
(Electrochimica Acta, 66 (2012) 325). activity of the metal alkoxides improved the 

water dissociation performance of the BPMs. 

Effects of metal alkoxides on electro-assisted water dissociation across bipolar membranes

Schematic representation of a BPM with a M OH as the IL

Biofouling is a critical problem in membrane 
filtration processes. An anti-biofouling organic-
inorganic hybrid membrane was developed 
through incorporation of silica, functionalized 
with an antimicrobial compound (substituted 
1,3,4-oxadiazole),  into the organic phase by 
acid catalysed sol-gel chemistry in aqueous 
media, followed by formal cross-linking.  The 
monomer, APDSMO, was synthesized by 

were tested against waterborne fungi 
B a r b i e r- G r i g n a r d  r e a c t i o n .  P r e p a r e d  

(Aspergillum niger) and coliform bacteria 
membranes exhibited high thermal, mechanical 

(Escherichia coli). One of the membranes with 
and chemical (solvent and chlorine) stability. 

high APDSMO content exhibited an MIC value 
The ion-exchange capacity, water content, and -1

of 9 mg ml  preventing the bio-film formation on surface charge density values of hybrid 
the membrane surface (J. Mater. Chem., 22 membrane also confirmed their acidic nature. 
(2012) 1834).Antimicrobial properties of hybrid membranes 

Anti-biofouling organic-inorganic hybrid membrane for water treatment
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REVERSE OSMOSIS AND RELATED 
POLYMERIC MEMBRANES

Knowhow for manufacturing polyamide TFC technology has been demonstrated at the scale of 
reverse osmosis membrane and spiral modules 1 m width x 100 m length using semi-automated 
was licensed to M/s Uniqflux, an SSI unit. The casting and coating units.  

Thin film composite (TFC) RO membrane and module knowhow transfer

Roller  casting of PS support membrane (left) and the SEM image (right)

PS Membrane

 

 

 

  

  

Fabric 
roll 

 
PS Solution

 

Roller (Earlier) Casting

In continuation of the work on TFC membranes, edges on the backside of the membrane which 
two important modifications in polysulfone (PS) posed difficulty while making the spiral module, 
support casting and polyamide coating on PS and iii) greater control over the thickness of the 
support were made.  These led to better PS membranes and, consequently, in the TFC 
consistency in membrane production and membrane properties also. SEM images 
improved quality of membranes.  revealed greater porosity of the membranes 

produced through blade casting method.   The In the preparation of PS support membrane roller 
higher porosity translates to reduced hindrance casting was replaced with blade casting. The 
to water transport resulting in higher major advantages which were realised include: 
productivity.i) elimination of dead volume of PS solution, ii) 

elimination of formation of PS layer along the 

Further improvements in TFC membrane process 
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rVh; {ks=ksa esa catjHkwfe vuqla/kku dh igyh xfrfof/k;ksa esa ddZl ij tksj fn;k x;k] tks fd ;g ,d ck;ksMht+y dk 
eq[; #i ls jsr vkSj fo[kf.Mr [kkjk Hkwfe ij leqnzh ty laHkkfor lzksr gSA gky ds oÔksZ esa vuqla/kku dk ,d vkSj 
dk mi;ksx dj Qly ikS/kksa dh [ksrh ij /;ku dsfUnzr vk;ke vk.kfod thofoKku ij fd;k x;k gSA 
fd;k x;k FkkA rr~i'pkr vuqla/kku xfrfof/k;ksa dks lsfydksfuZ;k esa çkd`frd ouLifr esa vk.kfod fofo/krk] 
lhekUr Hkwfe vkSj jsr ds Vhyksa esa vkS|ksfxd egRo ds fy, tSo jlk;u vkSj vk.kfod ds yo.krk ruko ds laca/k esa 
foLrkfjr fd;k x;k gSA gky ds fnuks esa] catjHkwfe ¼xSj vkSj tsVªksQk ls thUl dks çkIr djuk vkSj y{k.kksa dk o.kZu 
[kkjk oxZ½ dk mi;ksx d`fÔ çkS|ksfxdh ds }kjk tsVªksQk tSfod ruko lacaf/kr djus ij fo'ksÔ /;ku fn;k x;k gSA 

catjHkwfe ij tsVªksQk o`{kkjksi.k dks c<+kus ds fy, lcls vPNh d`fÔ çFkkvksa vkSj teZIykTe dh igpku 
djus dh igy

,d Hkkx ds #i esa tsVªksQk ij la;qDr lg;ksxh ifj;kstuk fofHkUu tsVªksQk lkbVksa dh LFkwy iksÔd rRo lajpuk 
esa tujy eksVlZ dksiksZjs'ku] vesfjdk vkSj vesfjdk ds lfgr feV`h dh HkkSfrd vkSj jklk;fud xq.kksa dk fo'ysÔ.k 
ÅtkZ foHkkx gSa] tks tsVªksQk ikS/ks ds thoupØ dk dj fy;k x;k gSA ekStwnk fojy ouLifr dh lek'kks/ku ds 
ewY;kadu vkSj O;ogk;Zrk dk vkfFkZd vkSj rduhdh ckn tehu dh dBksjrk dks tqrkbZ ds ek/;e ls de fd;k 
O;ogk;Zrk ds ekU; djus dh ekax ds lkFk lh,lvkbZvkj] x;k vkSj ÅcM+[kkcM+ dks cjkcj dj o`{kkjksi.k fd;k x;k 
lh,l,elhvkjvkbZ ds }kjk igpku djus dh rduhd gSA uohu çfrjksfir tsVªksQk ds ikS/ks Hknzkoy vkSj usloM 
2010-11 esa] tsVªksQk ds o`{kkjksi.k ds fy, ubZ txgksa dh xkao ¼Hkkouxj½ ds {ks= esa vPNh rjg ls LFkkfir gq, gSaA 
igpku fd;kA usloM vkSj Hknzkoy tks fd Hkkouxj ftys xkao duksM ¼iapegy½ esa 20 gsDVj Hkwfe ij Hkh tsVªksQk ds 
esa gS vkSj dkuksM tks iapegy ftys esa gSA uoLFkkfir ikS/ks yxk;s x;s gSaA 

catjHkwfe vuqla/kku

laLFkku us dqN vfHko`f) dks oÔZ nj oÔZ ik;k vkSj Qwy yxus ds le; ijkx dh /kqykbZ ds ifj.kkeLo#i Qy 
bldk ewY;kadu uohdj.kh; ÅtkZ ea=ky; ds LorU= lsV ikS/kks esa de yxsA ;|fi Åij laLdj.k esa mYys[k 
fo'ksÔKksa ¼MkW ,p ,e csgy] leUo;d] tSo bZa/ku] tSo fd;k x;k gS fd mit+ 2010-12 esa iqu%çkIr gks x;kA 
çkS|ksfxdh foHkkx] ubZ fnYyh vkSj eksgEen vkfjQ] ofj"B mM+hlk esa vfHko`f) IC 565739 ds çn'kZu ds ewY;kadu 
oSKkfud] MhvkjMhvks] gYnokuh½ }kjk fd;k x;k ftUgksaus  dks t+kjh j[kk x;k FkkA gkykafd cht dk mRiknu 2011-
2010-12 esa gekjs usloM ckxku dk nkSjk Qyus ds ekSle 12 esa de oÔkZ ds dkj.k de gqvkA >katesj] Hkkouxj] 
esa fd;kA bl ckxku dks 2007 esa mFkys pV`kuh catjHkwfe xqtjkr esa vfHko`f) 565739 IC 1999 esa yxk;k x;k tks 
ij LFkkfir fd;k x;k FkkA muds }kjk fn;s x;s fjiksVZ dks xqtjkr ds jsr ds Vhys ds rgr mPp mit+ lkfcr gqvkA 
fpUgkafdr fd;k x;k gSA dqyhu dfVax ls mBk;k gqvk oÔZ 2008-10 esa  5.2-5.55 fdyksxzke mit+ fn;k] ;|fi 
ikS/kk Qy ds otu ds dkj.k v/kkseq[k ik;k x;kA 2010-11 ds nkSjku mit+ ?kVdj 3.74 fdxzk@ikS/kk gh 
okLrfod Qy [kM+h 'kk[kkvksa esa ns[kk tk ldkA jg x;hA ¼tsVªksQk mit+ 2010-11 ds nkSjk xqtjkr ds 
oÔZ 2010-11 ds nkSjku] bl ckxku esa vkSlr cht mit+ lHkh LFkkuksa ij ,d leku #i ls de jgh½ 2011-12 esa 
çfr ikS/kk de FkhA ;g yxHkx 350 xzke çfr ikS/kk Fkh lQsn phaVh ds dkj.k ikS/kk çHkkfor jgk vkSj mit+ de 
bldk dkj.k oÔkZ dh mPp rhozrk FkhA ftlds QyLo#i gqbZA ;|fi fu;a=.k ds mik;ks dks ckn esa yk;k x;kA 

csgrj 

p;fur vfHktkr oxZ vfHko`f) dk mit+ çn'kZu

tsVªksQk dsd fo'ksÔ #i ls tsVªksQk o`{kkjksi.k esa [kkn ds oÔksZ esa mRiknu 11% ls 60% daVªksy dh rqyuk esa vf/kd 
#i esa yEch vof/k ds ijh{k.k ds fy, bLrseky fd;k tkrk gqvk tks fd dsd dh ek=k ikS/kksa esa mldh nwjh ds vk/kkj ij 
gSA mM+hlk esa fcuk fdlh rjg dk moZjd mi;ksx fd;s nks Mkyk x;kA oÔZ 2010-11 esa vf/kdre cht mRiknu 

d`fÔ çkS|ksfxdh 

tsVªksQk dsd dk mi;ksx djds [kkn ijh{k.k
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,d v/;;u bl mn~ns'; ds lkFk 'kq# fd;k x;k fd uhps v/;;u fd;k x;k os Fks Qy[kksy] iÙkh] dsd rFkk 
;k ckgj feV`h esa tsVªksQk panok vi?kVu ds nkSjku tsVªksQk fu;af=r feV`hA urhts crkrs gSa fd dsoy tsVªksQk dsd 
ds vo'ksÔks ds ukbVªkstu [kfut fo'ksÔrkvksa dk irk }kjk gh 'kq) ukbVªkstu [kfut gqvkA iÙkh rFkk Qy lksy 
yxk;k tk ldsA nks ç;ksx'kkykvksa esa 94 fnu m"ek;u vo'ksÔksa ds }kjk vo'kksfÔr feV~Vh esa ukbVªkstu Øe'k% 
v/;;u ftlesa pkj feV`h ds çdkj esa tsVªksQk vo'ksÔksa dk igys 64 fnu vkSj 94 fnu rd fLFkj jgkA 

tsVªksQk panok ds uhps rFkk Åij dh feV`h ds vi?kVu ls çkIr tsVªksQk vo'ksÔ esa ukbVªkstu [kfut 
fo'ksÔrkvksa dk v/;;u 

rgr tsVªksQk ikS/kksa dks yxk;k x;kA tujy eksVlZ teZIykTe ¼CP-9, IC-565735 vkSj 
PCM, IC-565731½ dks vius ifjlj esa 2008 esa  ckgj ls feV`h ykus ds ctk; mlh txg ls feV`h çkIr 
LFkkfir fd;k x;k] ftlesa leh{kk/khu vof/k esa vPNs djus dh] ,d uohu rduhd ds }kjk d`f=e jkbtksLQh;j 
rjhds ls Qwy vkuk 'kq# fd;sA 'kq#vkr esa feV`h dk HkkSfrd feV`h cukuk vkSj ml ij tsVªksQk mxkuk lh,lvkbZvkj 
jklk;fud] LFkyd`fr v/;;u djus ds ckn irk pyk fd çk;ksftr l'kfDrdj.k ifj;kstuk rgr pksjoMyk] 
bl çpfyr Hkwfe ij tsVªksQk ddZl ugha mxk;k tk ldrk Hkkouxj esa fodflr fd;k x;kA 
gSA dkj.k ;g Fkk fd feV`h dh xgjkbZ lrg ls dsoy 10 ls bl rduhd dks oÔZ 2010-11 esa lQyrkiwoZd LFkkfir 
20 lseh gh Fkh ftlds uhps cgqoÔhZ; pV`kusa FkhaA ;|fi nks fd;k x;kA blds vykok esVkftuksfed }kjk ,slh 
rjg ds lk/kuksa dk mi;ksx djds ;g ckr lkfcr gks x;h pV~Vkuh feV`h esa ekbØksfo;y ¼dod½ fofof/krk dk 
fd bl rjg dh feV`h esa tsVªksQk dh [ksrh dh tk ldrh v/;;u 'kq#vkrh vkSj vPNs çca/ku ds ckn ns[kk x;kA 
gSA lk/ku ,d esa e'khu }kjk ,d ,dj tehu esa mfpr 'kq#vkrh feV~Vh esa 18S çkbejksa dk mi;ksx dj 
xM~<k cuk;k x;k vkSj xM~<s ls yxh tehu dh Åijh 18srDNA dk cgqyhdj.k }kjk esVkftukse dk ewY;kadu 
lrg dh feV~Vh dks xM~<s esa Mkyk x;kA fd;k x;kA 98 vuqØe Dyksu ds cht ds pkyhl vyx 
lk/ku nks vkn'kZ mi;qDr e'khujh }kjk eqyk;e pV`kuksa dks çtkfr;ksa dk irk U;qfDy;ksVkbM CykLV }kjk fd;k x;kA 
rksMdj ,d ,dj tehu esa fuf'pr xgjkbZ dh x;h vkSj cjgeiqj] mM+hlk esa yxs tsVªksQk esa fofHkUu foLrkj ds 
mldks Hkjus ds fy, ckgj ls feV`h yk;h x;hA ¶ykSjk vkSj QkSuk fn[ksA dqN ikS/kksa ds ckdZ ij FkksM+s fypsu 

Hkh fn[kkbZ fn;sA blh rjg nks ,dj d`f=e feV~Vh {ks= esa Åijh lk/kuksa ds 

rysxkao esa o`{kkjksi.k dh lQy LFkkiuk ds fy, Hkwfe la'kks/ku 

1.74 fdxzk çfr ikS/kk ¼2.9 Vu@gsDVj ds cjkcj½ Fkk] ;g 100% ukbVªkstu iksÔd rRo tks ;wfj;k] dsd rFkk d`fÔ 
1.35 fdxzk tsVªksQk dsd dks çfr ikS/kk ¼2.25 Vu çfr gs-½ [kkn ds #i esa tsVªksQk ikS/kksa dks fn;k x;kA 
3 eh x 2 eh nwjh ikS/kksa esa Mkyk x;k] tsVªksQk dsd vkSj nwjh tsVªksQk dsd ;k d`fÔ[kkn esa fufgr rRo vdkcZfud 
c<+kus ij T;knk mit+  1.75 Vu@gs- feyhA oÔZ 2011- moZjd dh rqyuk esa cjkcj ;k FkksM+k vPNk ik;k x;kA 
12 esa de oÔkZ ds dkj.k mM+hlk esa lHkh txgksa ij fiNys d`fÔ [kkn nsus ij vf/kdre cht dk iSnkokj 1.5 Vu@gs- 
oÔksZ ls de iSnkokj gqbZA xqtjkr esa oÔZ 2010-11 ds ,d ekik x;k tks fd tsVªksQk dsd nsusokys iSnkokj ds ut+nhd 
nwljs ç;ksx esa tsVªksQk dsd Mkyus ls 21% cht mRiknu jgkA feV`h esa ,UtkbesfVd xfrfof/k] ;wfj;k la'kksf/kr 
esa o`f) gqbZ ;g o`f) 140 fdxzk ukbVªkstu@gs-] feV~Vh dh rqyuk esa dkcZfud la'kksf/kr feV~Vh csgrj ikbZ 
vdkcZfud moZjd nsus ds cjkcj jghA oÔZ 2011-12 dks xbZ A 
blh ç;ksx esa 50% 'kkfey ç;ksx moZjd (RDF) Fkk 

foKku dh n`f"V ls tkapk x;kA cht mit+ ds fy, rFkk vf/kdre (3.44) cht rsy lkj 
ds fy, lheko`r FkkA fo{ksi xq.kkad (CV) dk ewY; lHkh çkIr ifj.kkeksa ds vk/kkj ij ;g ik;k x;k fd lHkh 
y{k.kksa ds lkewfgd fu"iknu ds fy, dkQh de ¼2.66 ls p;fur ikS/kksa us cht Hkkj rFkk rsy lkj ds vk/kkj ij 
14.36 rd½ FkkA yxHkx ,d tSlk fu"iknu fd;kA cht mit+ esa nwljs 

y{k.kksa dh rqyuk esa vf/kd fofHkUurk ikbZ xbZA fofHkUu tSfod (rg)] dkf;d (rp) rFkk i;kZoj.kh; (re) la;kstu 
y{k.kksa dh fofHkUurk ?kVdksa ls ;g irk pyrk gS fd xq.kkad ds ewY; 14 p;fur ikS/k lewgksa esa fofHkUu y{k.kksa esa 
dkf;d fofHkUurk dk ekin.M mlds led{k tSfod dk;kZfUor fd;s x;sA lk/kkj.kr% tSfod la;kstu xq.kkad 
fofHkUurk rFkk i;kZoj.k fofHkUurk ds ekin.M ls lHkh dk ewY; muds lekukUrj dkf;d ,oa i;kZoj.kh; 
y{k.kksa ds fy, vf/kd FkkA cht mit+ esa thlhoh la;kstu xq.kkad ewY; ls vf/kd ik;k x;kA vR;f/kd 
(49.69%) rFkk ihlhoh (49.91%) lcls vf/kd FksA lR;kfir tSfod rFkk dkf;d la;kstu xq.kkad ds ewY; ;s 
oa'kkuqxr ewY; dk ewY;kadu ekSVs rkSj ij 0.5 ls 1.0 Fkk n'kkZrs gSa fd fofHkUu y{k.kksa dk vkil esa bu nksuksa Lrj ij 
ftlls ;g çfrfcfEcr gksrk Fkk fd lHkh y{k.kksa esa e/;e mPpdksfV dk la;kstu gSsA lHkh i;kZoj.kh; la;kstu 
ls ysdj mPp Lrj ij oa'kkuqxr fofHkUurk gSA lcls xq.kkad ewY; dqN ikS/kksa esa vlR;kfir rFkk dqN esa 
vf/kd oa'kkuqxrrk cht rsy lkj esa ik;h xbZ rFkk mlls udkjkRed ik;s x;s ftlls ;g irk pyrk gS fd bu ikS/kksa 
FkksM+k fudV cht mit+] cht dop rFkk xhjh ds Hkkj esa esa fofHkUu y{k.kksa esa vkil esa i;kZoj.k dk çHkko de FkkA 
,dleku vFkkZr~ 0.99 FkhA tSoh; vfxze U;wure (0.24) 

fofHkUu mRd`"V rFkk p;fur ekr` ikS/kksa ds ,dy ladj.k lek;kstuksa dh rqyuk esa Js"B o`f) rFkk vf/kd 'kk[kk,sa 
}kjk fodflr tSVªksQk ddZl esa ladfjr ikS/kksa dk mudh FkhA yxHkx 74% ladfjr ikS/kksa (F1) us vius fufnZ"V 
nks yxkrkj ihf<+;ksa ds fy, ijh{k.k fd;k x;kA bu ekr`ikS/kksa dh rqyuk esa Qyu LFkkiuk çfr'kr esa o`f) 
mRd`"V ladfjr ikS/kksa dk LraHk dyeksa }kjk ouLifr fn[kk;hA lek;kstu IC 565735 x IC 565739 us çfr 
çtuu djds bUgsa Hknzkoy esa ,d vyx Hkwfe esa ekulwu ds iq"iØe 21 Qyksa dh LFkkiuk rFkk çfr ikS/kk 180 xzke 
nkSjku jksfir fd;k x;kA blls igys yxHkx 1500 LraHk cht mit+ n'kkZ;hA bu ikS/kksa dk çk;ksfxd Hkwfe esa çFke 
dyeksa dks ulZjh esa mRiUu djds uoksn~fHkn ikS/kksa dh oÔZ jksi.k gksus ds dkj.k vf/kdrj ikS/ks 40 xzke ls 80 xzke 
çkjafHkd o`f) dk ijh{k.k fd;k x;kA dqy v/;;fur vkB rd gh cht ns ik;sA dqN F1 ladfjr ikS/kksa us 108.92 ls 
lek;kstuksa esa ls nks lek;kstuksa IC 565733 x IC 178.47 xzke rd cht Hkh fn;s tcfd bUgha F1 ds 
565734 rFkk IC 565735 x IC 565739 esa 'ksÔ N% ekr`ikS/kksa us 89.56 ls 104.75 xzke rd cht fn;sA 

F1 ladfjr ikS/kksa ls O;qRiUu LraHk dyeksa dh o`f) ,oa mit+ dk fu"iknu@ijh{k.k 

NMITLI ifj;kstuk ds varxZr crk;s x;s mRd`"V ikS/kksa LraHk ?ksjko ¼31.25 feeh½ RRL-ASM- Kurbi -1205 -

ds ladj.kksa dks fu"ikfnr fd;k x;kA F1 vf/kdre cht C-5 X RRL-ASM-Golag-1105-C–1 ladj.k esa ikbZ 
vadqj.k ¼80 çfr'kr½ rFkk uotkr ikS/kksa dk vfLrRo xbZA lokZf/kd 'kk[kk,sa (4.92) rFkk ikni QSyko ¼138.17 

¼75.1 çfr'kr½ lek;kstu RR- AP-Papum-1105-C-1 lseh½ RRL-ASM-Kurbi-1205-C-5 X CSMCRI-

X RRL-NL-MON -1105-C-1esa ik;k x;kA çkjafHkd OR-Ganj-1205-C -5 esa vkadk x;k tcfd NBRI - J - 

uoksn~fHkn ikS/kksa dh voLFkk esa lcls vf/kd ÅapkbZ RRL- 18 (Elite) X RRL - NL - MON - 1105 - C-1 rFkk 
ASM-Kurbi-1205-C-5 X CSMCRI-OR-GUJ- NBRI - J - 18 (Elite) X CSMCRI-OR-GUJ-

Banas-C-1 esa ikbZ xbZ tcfd vf/kdre 'kk[kk,sa ,oa LraHk Banas-1205 - C–1 ladj.k bUgha y{k.kksa ds vk/kkj ij 
?ksjko lek;kstu NBPGR -SKNJ-2(Elite) X U;wure fu"iknd ik;s x;sA lcls vf/kd LraHk ?ksjko 
CSMCRI-OR-GUJ-Banas-1205-C-1 ladj.k ¼57.42 feeh½ ladj.k RRL-AP- Papum-1105 C-1 X 

uotkr ikS/kksa esa ik;k x;kA çFke oÔZ ds nkSjku o`f) CSMCRI-OR-GUJ-Banas- C-5 esa ik;k x;kA lHkh 
fu"iknu esa lokZf/kd ÅapkbZ ¼108.50 lseh½ ladj.k F1 ikS/kksa dk dPpk lwpuk laxzg muds lacaf/kr ekr`ikS/kksa 
RRL-ASM-Kurbi-1205-C-5 X CSMCRI-OR- ds lkFk djds vkuUn d`fÔ fo'ofo|ky; dks Js"Brk 
GUJ-Banas-1205-C-1 esa ikbZ xbZ tcfd lHkh fo'ysÔ.k ds fy, Hkstk x;kA 
lek;kstuksa esa U;wure ikni ÅapkbZ ¼98.83 lseh½ rFkk rqyukRed ladj.k çcyrk rFkk ih<+h ladj.k çcyrk 

tsVªksQk ladfjr ikS/kksa dk fu"iknu
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çfrfuf/kRo djusokys ikS/ks FksA lHkh ikS/kksa dk o`f) ,oa NMITLI ifj;kstuk ds varxZr cgqLFkyh; ijh{k.k dks 
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,d v/;;u bl mn~ns'; ds lkFk 'kq# fd;k x;k fd uhps v/;;u fd;k x;k os Fks Qy[kksy] iÙkh] dsd rFkk 
;k ckgj feV`h esa tsVªksQk panok vi?kVu ds nkSjku tsVªksQk fu;af=r feV`hA urhts crkrs gSa fd dsoy tsVªksQk dsd 
ds vo'ksÔks ds ukbVªkstu [kfut fo'ksÔrkvksa dk irk }kjk gh 'kq) ukbVªkstu [kfut gqvkA iÙkh rFkk Qy lksy 
yxk;k tk ldsA nks ç;ksx'kkykvksa esa 94 fnu m"ek;u vo'ksÔksa ds }kjk vo'kksfÔr feV~Vh esa ukbVªkstu Øe'k% 
v/;;u ftlesa pkj feV`h ds çdkj esa tsVªksQk vo'ksÔksa dk igys 64 fnu vkSj 94 fnu rd fLFkj jgkA 

tsVªksQk panok ds uhps rFkk Åij dh feV`h ds vi?kVu ls çkIr tsVªksQk vo'ksÔ esa ukbVªkstu [kfut 
fo'ksÔrkvksa dk v/;;u 

rgr tsVªksQk ikS/kksa dks yxk;k x;kA tujy eksVlZ teZIykTe ¼CP-9, IC-565735 vkSj 
PCM, IC-565731½ dks vius ifjlj esa 2008 esa  ckgj ls feV`h ykus ds ctk; mlh txg ls feV`h çkIr 
LFkkfir fd;k x;k] ftlesa leh{kk/khu vof/k esa vPNs djus dh] ,d uohu rduhd ds }kjk d`f=e jkbtksLQh;j 
rjhds ls Qwy vkuk 'kq# fd;sA 'kq#vkr esa feV`h dk HkkSfrd feV`h cukuk vkSj ml ij tsVªksQk mxkuk lh,lvkbZvkj 
jklk;fud] LFkyd`fr v/;;u djus ds ckn irk pyk fd çk;ksftr l'kfDrdj.k ifj;kstuk rgr pksjoMyk] 
bl çpfyr Hkwfe ij tsVªksQk ddZl ugha mxk;k tk ldrk Hkkouxj esa fodflr fd;k x;kA 
gSA dkj.k ;g Fkk fd feV`h dh xgjkbZ lrg ls dsoy 10 ls bl rduhd dks oÔZ 2010-11 esa lQyrkiwoZd LFkkfir 
20 lseh gh Fkh ftlds uhps cgqoÔhZ; pV`kusa FkhaA ;|fi nks fd;k x;kA blds vykok esVkftuksfed }kjk ,slh 
rjg ds lk/kuksa dk mi;ksx djds ;g ckr lkfcr gks x;h pV~Vkuh feV`h esa ekbØksfo;y ¼dod½ fofof/krk dk 
fd bl rjg dh feV`h esa tsVªksQk dh [ksrh dh tk ldrh v/;;u 'kq#vkrh vkSj vPNs çca/ku ds ckn ns[kk x;kA 
gSA lk/ku ,d esa e'khu }kjk ,d ,dj tehu esa mfpr 'kq#vkrh feV~Vh esa 18S çkbejksa dk mi;ksx dj 
xM~<k cuk;k x;k vkSj xM~<s ls yxh tehu dh Åijh 18srDNA dk cgqyhdj.k }kjk esVkftukse dk ewY;kadu 
lrg dh feV~Vh dks xM~<s esa Mkyk x;kA fd;k x;kA 98 vuqØe Dyksu ds cht ds pkyhl vyx 
lk/ku nks vkn'kZ mi;qDr e'khujh }kjk eqyk;e pV`kuksa dks çtkfr;ksa dk irk U;qfDy;ksVkbM CykLV }kjk fd;k x;kA 
rksMdj ,d ,dj tehu esa fuf'pr xgjkbZ dh x;h vkSj cjgeiqj] mM+hlk esa yxs tsVªksQk esa fofHkUu foLrkj ds 
mldks Hkjus ds fy, ckgj ls feV`h yk;h x;hA ¶ykSjk vkSj QkSuk fn[ksA dqN ikS/kksa ds ckdZ ij FkksM+s fypsu 

Hkh fn[kkbZ fn;sA blh rjg nks ,dj d`f=e feV~Vh {ks= esa Åijh lk/kuksa ds 

rysxkao esa o`{kkjksi.k dh lQy LFkkiuk ds fy, Hkwfe la'kks/ku 

1.74 fdxzk çfr ikS/kk ¼2.9 Vu@gsDVj ds cjkcj½ Fkk] ;g 100% ukbVªkstu iksÔd rRo tks ;wfj;k] dsd rFkk d`fÔ 
1.35 fdxzk tsVªksQk dsd dks çfr ikS/kk ¼2.25 Vu çfr gs-½ [kkn ds #i esa tsVªksQk ikS/kksa dks fn;k x;kA 
3 eh x 2 eh nwjh ikS/kksa esa Mkyk x;k] tsVªksQk dsd vkSj nwjh tsVªksQk dsd ;k d`fÔ[kkn esa fufgr rRo vdkcZfud 
c<+kus ij T;knk mit+  1.75 Vu@gs- feyhA oÔZ 2011- moZjd dh rqyuk esa cjkcj ;k FkksM+k vPNk ik;k x;kA 
12 esa de oÔkZ ds dkj.k mM+hlk esa lHkh txgksa ij fiNys d`fÔ [kkn nsus ij vf/kdre cht dk iSnkokj 1.5 Vu@gs- 
oÔksZ ls de iSnkokj gqbZA xqtjkr esa oÔZ 2010-11 ds ,d ekik x;k tks fd tsVªksQk dsd nsusokys iSnkokj ds ut+nhd 
nwljs ç;ksx esa tsVªksQk dsd Mkyus ls 21% cht mRiknu jgkA feV`h esa ,UtkbesfVd xfrfof/k] ;wfj;k la'kksf/kr 
esa o`f) gqbZ ;g o`f) 140 fdxzk ukbVªkstu@gs-] feV~Vh dh rqyuk esa dkcZfud la'kksf/kr feV~Vh csgrj ikbZ 
vdkcZfud moZjd nsus ds cjkcj jghA oÔZ 2011-12 dks xbZ A 
blh ç;ksx esa 50% 'kkfey ç;ksx moZjd (RDF) Fkk 

foKku dh n`f"V ls tkapk x;kA cht mit+ ds fy, rFkk vf/kdre (3.44) cht rsy lkj 
ds fy, lheko`r FkkA fo{ksi xq.kkad (CV) dk ewY; lHkh çkIr ifj.kkeksa ds vk/kkj ij ;g ik;k x;k fd lHkh 
y{k.kksa ds lkewfgd fu"iknu ds fy, dkQh de ¼2.66 ls p;fur ikS/kksa us cht Hkkj rFkk rsy lkj ds vk/kkj ij 
14.36 rd½ FkkA yxHkx ,d tSlk fu"iknu fd;kA cht mit+ esa nwljs 

y{k.kksa dh rqyuk esa vf/kd fofHkUurk ikbZ xbZA fofHkUu tSfod (rg)] dkf;d (rp) rFkk i;kZoj.kh; (re) la;kstu 
y{k.kksa dh fofHkUurk ?kVdksa ls ;g irk pyrk gS fd xq.kkad ds ewY; 14 p;fur ikS/k lewgksa esa fofHkUu y{k.kksa esa 
dkf;d fofHkUurk dk ekin.M mlds led{k tSfod dk;kZfUor fd;s x;sA lk/kkj.kr% tSfod la;kstu xq.kkad 
fofHkUurk rFkk i;kZoj.k fofHkUurk ds ekin.M ls lHkh dk ewY; muds lekukUrj dkf;d ,oa i;kZoj.kh; 
y{k.kksa ds fy, vf/kd FkkA cht mit+ esa thlhoh la;kstu xq.kkad ewY; ls vf/kd ik;k x;kA vR;f/kd 
(49.69%) rFkk ihlhoh (49.91%) lcls vf/kd FksA lR;kfir tSfod rFkk dkf;d la;kstu xq.kkad ds ewY; ;s 
oa'kkuqxr ewY; dk ewY;kadu ekSVs rkSj ij 0.5 ls 1.0 Fkk n'kkZrs gSa fd fofHkUu y{k.kksa dk vkil esa bu nksuksa Lrj ij 
ftlls ;g çfrfcfEcr gksrk Fkk fd lHkh y{k.kksa esa e/;e mPpdksfV dk la;kstu gSsA lHkh i;kZoj.kh; la;kstu 
ls ysdj mPp Lrj ij oa'kkuqxr fofHkUurk gSA lcls xq.kkad ewY; dqN ikS/kksa esa vlR;kfir rFkk dqN esa 
vf/kd oa'kkuqxrrk cht rsy lkj esa ik;h xbZ rFkk mlls udkjkRed ik;s x;s ftlls ;g irk pyrk gS fd bu ikS/kksa 
FkksM+k fudV cht mit+] cht dop rFkk xhjh ds Hkkj esa esa fofHkUu y{k.kksa esa vkil esa i;kZoj.k dk çHkko de FkkA 
,dleku vFkkZr~ 0.99 FkhA tSoh; vfxze U;wure (0.24) 

fofHkUu mRd`"V rFkk p;fur ekr` ikS/kksa ds ,dy ladj.k lek;kstuksa dh rqyuk esa Js"B o`f) rFkk vf/kd 'kk[kk,sa 
}kjk fodflr tSVªksQk ddZl esa ladfjr ikS/kksa dk mudh FkhA yxHkx 74% ladfjr ikS/kksa (F1) us vius fufnZ"V 
nks yxkrkj ihf<+;ksa ds fy, ijh{k.k fd;k x;kA bu ekr`ikS/kksa dh rqyuk esa Qyu LFkkiuk çfr'kr esa o`f) 
mRd`"V ladfjr ikS/kksa dk LraHk dyeksa }kjk ouLifr fn[kk;hA lek;kstu IC 565735 x IC 565739 us çfr 
çtuu djds bUgsa Hknzkoy esa ,d vyx Hkwfe esa ekulwu ds iq"iØe 21 Qyksa dh LFkkiuk rFkk çfr ikS/kk 180 xzke 
nkSjku jksfir fd;k x;kA blls igys yxHkx 1500 LraHk cht mit+ n'kkZ;hA bu ikS/kksa dk çk;ksfxd Hkwfe esa çFke 
dyeksa dks ulZjh esa mRiUu djds uoksn~fHkn ikS/kksa dh oÔZ jksi.k gksus ds dkj.k vf/kdrj ikS/ks 40 xzke ls 80 xzke 
çkjafHkd o`f) dk ijh{k.k fd;k x;kA dqy v/;;fur vkB rd gh cht ns ik;sA dqN F1 ladfjr ikS/kksa us 108.92 ls 
lek;kstuksa esa ls nks lek;kstuksa IC 565733 x IC 178.47 xzke rd cht Hkh fn;s tcfd bUgha F1 ds 
565734 rFkk IC 565735 x IC 565739 esa 'ksÔ N% ekr`ikS/kksa us 89.56 ls 104.75 xzke rd cht fn;sA 

F1 ladfjr ikS/kksa ls O;qRiUu LraHk dyeksa dh o`f) ,oa mit+ dk fu"iknu@ijh{k.k 

NMITLI ifj;kstuk ds varxZr crk;s x;s mRd`"V ikS/kksa LraHk ?ksjko ¼31.25 feeh½ RRL-ASM- Kurbi -1205 -

ds ladj.kksa dks fu"ikfnr fd;k x;kA F1 vf/kdre cht C-5 X RRL-ASM-Golag-1105-C–1 ladj.k esa ikbZ 
vadqj.k ¼80 çfr'kr½ rFkk uotkr ikS/kksa dk vfLrRo xbZA lokZf/kd 'kk[kk,sa (4.92) rFkk ikni QSyko ¼138.17 

¼75.1 çfr'kr½ lek;kstu RR- AP-Papum-1105-C-1 lseh½ RRL-ASM-Kurbi-1205-C-5 X CSMCRI-

X RRL-NL-MON -1105-C-1esa ik;k x;kA çkjafHkd OR-Ganj-1205-C -5 esa vkadk x;k tcfd NBRI - J - 

uoksn~fHkn ikS/kksa dh voLFkk esa lcls vf/kd ÅapkbZ RRL- 18 (Elite) X RRL - NL - MON - 1105 - C-1 rFkk 
ASM-Kurbi-1205-C-5 X CSMCRI-OR-GUJ- NBRI - J - 18 (Elite) X CSMCRI-OR-GUJ-

Banas-C-1 esa ikbZ xbZ tcfd vf/kdre 'kk[kk,sa ,oa LraHk Banas-1205 - C–1 ladj.k bUgha y{k.kksa ds vk/kkj ij 
?ksjko lek;kstu NBPGR -SKNJ-2(Elite) X U;wure fu"iknd ik;s x;sA lcls vf/kd LraHk ?ksjko 
CSMCRI-OR-GUJ-Banas-1205-C-1 ladj.k ¼57.42 feeh½ ladj.k RRL-AP- Papum-1105 C-1 X 

uotkr ikS/kksa esa ik;k x;kA çFke oÔZ ds nkSjku o`f) CSMCRI-OR-GUJ-Banas- C-5 esa ik;k x;kA lHkh 
fu"iknu esa lokZf/kd ÅapkbZ ¼108.50 lseh½ ladj.k F1 ikS/kksa dk dPpk lwpuk laxzg muds lacaf/kr ekr`ikS/kksa 
RRL-ASM-Kurbi-1205-C-5 X CSMCRI-OR- ds lkFk djds vkuUn d`fÔ fo'ofo|ky; dks Js"Brk 
GUJ-Banas-1205-C-1 esa ikbZ xbZ tcfd lHkh fo'ysÔ.k ds fy, Hkstk x;kA 
lek;kstuksa esa U;wure ikni ÅapkbZ ¼98.83 lseh½ rFkk rqyukRed ladj.k çcyrk rFkk ih<+h ladj.k çcyrk 
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bu foVªks çksisxs'ku Dyksuy çksisxs'ku dk oSdfYid rjhdk ifÙk;ksa ds dYpjksa ls fudkyk x;kA mPp ykxr fV'kw 
gSaA mlds vius Qk;ns gSA tSls fd ,d ckj mÙke dypj ds O;kogkfjd vuqç;ksx esa ck/kd gS vkSj blfy;s 
thuksVkbZi ds dYpj tujs'ku ds ckn lky Hkj ikS/ks çkIr ,Dl foVªks #Vhax i)fr dks çkFkfedrk nh xbZ gSA bl 
fd;s tk ldrs gSaA bl vof/k ds nkSjku mÙke thuksVkbZi i)fr dks vkSj fdQk;rh djus gsrq de ykxr ds jlk;uksa 
ds 6000 dypj cuk;s x;s vkSj mudks lcdypj fd;k dk mi;ksx fd;k x;kA bl ç;kl ds varxZr czkUMsM 
x;kA bl i)fr dks vkSj fodflr djus gsrq ç;ksx fd;s lqØkst # 9.14@fy ek/;e dh txg] de ykxr dh 
tk jgs gSaA tSls dypj nj esa o`f)] dfydkvksa dh la[;k esa lqØkst dk mi;ksx fd;k x;k ¼nkSjkyk lqØkst ftldh 
o`f)] bu foVªks ikS/kksa dh yackbZ esa o`f) ,Dl foVªks vkSj bu ykxr # 3.60 gksrh gS½A de ykxr ds ek/;e ds mi;ksx 
foVªks #Vhax i)fr 'kkfey gSaA yxHkx 400 ikS/ksa bl ls dqy ykxr esa 55-60 çfr'kr dVkSrh dh tk ldrh gSA 
çfØ;k ls cukdj ds yxk;s x;s gSaA blds vykok mÙke czkUMsM vxj ¼LisDVªk sdse # 3600@fdyks½ 
thuksVkbZi ds 179 ikS/ks Hknzkoy esa Hkh yxk;s tk pqds gSA lh,l,elhvkjvkbZ vxj ls eagxk gSA de ykxr ds vxj 
muds ljokbZoy vkSj mit+ ij utj j[kh tk;sxhA ds çk;ksfxd çHkko dks tkapus ds fy;s dYpj dks czkUMsM 
ifÙk;ksa dks bDlIykUV tSlk ç;qDr djds Ca 1500 vkSj lh,l,elhvkjvkbZ vxj ij mxk;k x;kA bl ç;ksx 
dYpj LFkkfir fd;s x;sA dYpjksa@IykUVysVksa dh ls ;g ladsr çkIr gksrk gS fd de ykxr dk vxj 
fQMYVh vkSj ekal&Ldsy VªVw Vkbi çksiksxs'ku ds ¼lh,l,elhvkjvkbZ½ czkUMsM vxj ds led{k gSA 
ewY;kadu gsrq ftuksfed DNA dks lgk;d dfy;ksa rFkk 

tsVªksQk dk ekbØksçksiksxs'ku

tSVªksQk ddZl o`{kkjksi.k esa dkyj jksV Hkkjh uqd'kku dk d(PR110) MtPR10-1 vkSj CaPR-10/VvPR10.2 

dkj.k curk gSA ekbØksQksfeuk feV`h tfur ,sukeksZfQd] igpku ds lkFk nsrs gSaA tkfro`frd fo'ysÔ.k ls irk 
,ldksekbZflVhl dod gS] feV`h cht ;k estcku Ård esa pyrk gS fd JcPR-10a MkbZdksV] CaPR-10 ds djhc gS] 
ekbØksLdfyjksfV;k bukdqye ds #i esa jgrk gS vkSj ikS/ks tks nksuksa dod vkSj ok;jy çfrjks/k esa ,d egRoiw.kZ 
dod foÔ phaseolinone ds mRiknu vkSj dod Ård Hkwfedk fuHkkrs gSaA blds 568 bp dk thuksfed Dyksu 
ds mRiknu ls lM+ ;k ej tkrs gSaA lsysflfyd vEy ikS/kksa ¼NCBI ifjxzg.k la[;k JN639632½ esa 185 bp dk 
esa ç.kkyhxr vf/kxzg.k çfrjks/k dks c<+kus ds fy;s tkuk buVªksu gS] tks vU; PR-10 thu ds leku gSA JcPR-10a 

tkrk gSA lsysflfyd vEy ds fofHkUu lkanzrk ¼0.25, 2.5, NaCl] lSysflfyd vEy feFkkbZy tsleksusV vkSj M. 

5.0 feyh½ dks cká #i esa ,do.khZ; ikS/ksa dh tM+ dks phaseolina ls fu;fer gksrk gSA 
mipkfjr fd;kA ,UVhvk WDlkbM ,Ut+ kbe]  JcPR-10a jhdksEchusV bZ dksykbZ esa NaCl ds lkFk csgrj 
malondialdehyde (MDA) vkSj çksyhu lkanzrk ij o`f) ns[kh xbZ gS] tcfd jhsdksEchuSV dksf'kdkvksa ds 
bldk çHkko ,d] rhu vkSj ikap fnuksa ds ckn ns[kk x;kA fodkl dks KCl] eSfuVksy] lksjchVksy] feFkkbZy 
lqijvksDlkbZM fMLeFkksVsl esa rhu lkanzrk le; ds lkFk tSleksuSV vkSj lsysflfyd vEy us de fd;kA JcPR-
/khjs&/khjs o`f) ns[kh xbZ gS] tcfd catalase (CAT) esa 10a çksVhu bZ dksykbZ dksf'kdkvksa esa overexpressed 
igys vkSj rhljs fnu gh o`f) ns[kh xbZA çksyhu vkSj ,eMh djrs gSa] JcPR-10a  çksVhu us RNase vkSj DNase 
lkexzh Hkh rhu lkanzrk esa igys vkSj rhljs fnu o`f) gqbZA xfrfof/k;ksa pH(4-9) rd fn[kkbZA JcPR-10a 
ja?kzh; çokgRo Losn vkSj la{kysÔd nj lsysflyd vEy jhdksEchuSV çksVhu Macrophomina ds fodkl dks 
mipkj ds lkFk o`f) gqbZ gSA blfy, lsysflfyd vEy dk jksdrk gSA dod fodkl fMLd ds 2-3 feyheksyj {ks= esa 
,l,vkj c<+kus ds fy, lfØ; fd;k tk ldrk gSA fgpdrs ik;s x;s FksA JcPR-10a tSVªksQk esa ruko 
tSVªksQk ddZl esa lfg".kqrk fodkl ds fy, geus tSVªksQk lfg".kqrk ds #i esa vPNh rjg ls vU; ;kstuk dkWyj 
ddZl ls jksxtuu lacaf/kr (JcPR-10a) ¼NCBI lax/k }kjk esØksQksfeuk vfr laosnu'khy bathfu;j ds 
vfHko`f) la[;k JN566052½ ls fudkyh gSA bldk vksiu fy, ,d egRoiw.kZ in ds mEehnokj ds #i esa lsok dj 
jksfMax Ýse 483 bp gSA fo'ysÔ.k ij JcPR-10a fMb;wl ldrs gSaA 
,feuks ,flM la;a= 43%, 42% vkSj 39% ds Mal 

tSVªksQk ruko lfg".kqrk dks c<+kuk 

vk.kfod tho foKkufo'ysÔ.k dks o`f) y{k.kksa ds fy, lHkh chl lek;kstuksa esa 1105-C-1 esa vafdr dh xbZA ladj.k RRL - ASM - 

dk;kZfUor fd;k x;kA lcls vf/kd ikni ÅapkbZ ds fy, Golag -1105-C -1 X  CSMCRI -OR-Ganj -1205-

rqyukRed ladj.k çcyrk (21.51%) rFkk 'kk[kkvksa ds C-5 us lokZf/kd ladj.k çcyrk (7.79%) ikni ÅapkbZ 
fy, (50.00%) nks lek;kstuksa Øe'k% RRL-AP- ds fy, n'kkZ;h tcfd bl xq.k dks 'kk[kkvksa dh la[;k ds 
Papum-1105-C-1 X RRL-NL-MON-1205-C- fy, ladj.k RRL-ASM-Kurbi - 1205-C–6 X 

1rFkk RRL-ASM-Kurbi-1205-C-6 X CSMCRI- CSMCRI-OR-Ganj-1205-C-5 (39.02%) us 
OR-Ganj-1205-C-5 esa ikbZ xbZA vf/kdre ladj.kh; fn[kk;kA LraHk ?ksjko (15.80%) ds fy, lokZf/kd ladj.k 
çcyrk ikni ?ksjko (8.79%) rFkk LraHk QSyko çcyrk NBRI-J-18 (Elite) X CSMCRI-OR-Guj-

(21.09%) ds fy, Øe'k% NBRI-J-18 (Elite) X Banas-1205-C-1 us fn[kk;hA lHkh lek;kstuksa us 
CSMCRI-OR-Guj- Banas-1205-C-1 rFkk RRL- QSyko ds fy, udkjkRed ewY; fn[kk;sA 
AP-Papum-1105-C-1 X RRL-ASM -Golag-

lsfydksfuZ;k ck;ksekl mit+ vkSj mlesa ued ek=k ds la[;k vkSj çfr bdkbZ {ks= lw[ks ck;ksekl mRiknu ds chp 
fu/kkZj.k ds fy, ikap l?kfur LFkyksa ¼lrkZUij] esFkyk] dksbZ egRoiw.kZ laca/k (-0.04) ugha ik;k x;kA tcfd ikS/kksa 
uhxkyk] foDVj vkSj nho½ tgka ij fdlh Hkh çdkj ds vU; dh la[;k vkSj çfr ikS/ks ds lw[ks otu ds chp udkjkRed 
çca/ku ugha fd;s x,] ij losZ{k.k vkSj fo'ysÔ.k dk dke laca/k ¼lglaca/k xq.kkad =-0.53½ ds ladsr feyrs gSA cht 
fd;k x;kA ikS/kksa dh la[;k 1,00,000 ¼foDVj½ ls dk çfr'kr dqy lw[kh ck;ksekl ds vk/kkj ij 7.2 ik;k 
33,10,000 ikS/ks çfr gsDVj ¼lrkZUij½ ikbZ xbZ] tcfd x;k tcfd vkSlr 4.7% ik;k x;kA cht rsy dk çfr'kr 
vkSlr 8.35 yk[k ikS/ks çfr gsDVj ik;k x;kA fofHkUu 25.2 ls 34.6% tcfd vkSlr 32.5% ik;k x;kA lw[ks 
lkbVksa ij lw[ks ck;ksekl dh ek=k esa Hkh 1.15 ls 4.05 Vu ck;ksekl ls çkIr ued dk çfr'kr ¼okuLifrd ued 
çfr gsDVj dh fofHkUurk ikbZ xbZ tcfd vkSlr 2.15 Vu vkSj lyksuh lkWYV½ 9-27% ik;k x;k tcfd vkSlr ek=k 
çfr gsDVj ik;k x;kA fofHkUu LFkyksa esa ls lcls de lw[kk 16.6% ikbZ xbZA uhxkyk esa okuLifrd ued dh lcls 
ck;ksekl lrkZUij ¼1.46 Vu çfr gsDVj½ vkSj lcls T;knk T;knk ¼829.6 fdyksxzke çfr gsDVj½ ek=k ikbZ xbZA 
uhxkyk ¼3.22 Vu çfr gsDVj½  esa ik;k x;kA ikS/kksa dh 

lsfydksfuZ;k ck;ksekl dk vkdyu vkSj mlesa fofHkUu lkbVksa ij ued dh lkanzrk

lsyhdksfuZ;k czsdh;kVk dh tM+ksa ls dPps tyh; fu"dklu inkFkZ esa Vhch- çfrjks/kh lfØ;rk dks lqfuf'pr djus ds 
dks fofHkUu voLFkk ls ikap ckj ,df=r dj] cuk;k x;k fy,] tks uewus lh,lvkbZvkj&lhMhvkjvkbZ esa lfØ;rk 
FkkA vDVwcj 2009 ls ekpZ 2010 rFkk tuojh ls vçSy fn[kk;s mudks lh,lvkbZvkj&beVSd dks Hkstk x;k 
2012 ds nkSjku bldk v/;;u fd;k x;kA uewus dks lh- ysfdu lfØ;rk ugha fn[khA vc ;g dk;Z egkRek xka/kh 
Mh-vkj-vkbZ- dks ekbØkscsDVhfj;e Vhch ds H37Rv çHksn laLFkku] esfMdy lk;Ul lsokxzke ds lg;ksxu esa gks jgk 
ds çfr lfØ;rk ds fy, Hkstk x;kA T;knkrj us FkksM+s gSA 
cgqr gn rd Vhch çfrjks/kh lfØ;rk fn[kkbZA dPps 

lsyhdksfuZ;k  ds Vhch çfrjks/kh lfØ;rk dk czkdh;kVk dPps fu"dklu ij iqu% v/;;u
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lsyhdksfuZ;k czkdh;kVk dh tM+] rus] ,oe rus dh fpIl LVse fVIlA lsywykst uewus dks ,QVh&vkbZvkj] 
13ls geus lsyqykst dk mðj.k fd;k gSA lhih@,e,,l] lh,u,evkj] ,DlvkjMh] Vhth, rFkk 

,lbZ,e }kjk fo'ysf"kr fd;k x;kA lsyhdksfuZ;k izkIr fd, x, izR;sd dPps lsywykst uewuksa ls geus ,YQk 
czkdh;kVk ls izkIr lsywykstksa dh rqyuk ¼eq[; :i ls vkSj chVk lsywykstksa dks vyx fd;kA dPps lsywykst dh 
,YQk lsywykst½ okVeku fQYVj isij uacj 4 ls dh xbZA  mit rus ls lcls vf/kd Fkh tcfd bldh mit rus dh 
¼usV- çksM- dE;q- 5 (2010) 603½fVIl ls lcls de Fkh tcfd vkSj  Lywykstst dh iSnkokj 

dk Øe ?kVrs mRiknu esa bl izdkj Fkk %& tM+ > LVse > 

lsyhdksfuZ;k czkdh;kVk dk lsyqykst



bu foVªks çksisxs'ku Dyksuy çksisxs'ku dk oSdfYid rjhdk ifÙk;ksa ds dYpjksa ls fudkyk x;kA mPp ykxr fV'kw 
gSaA mlds vius Qk;ns gSA tSls fd ,d ckj mÙke dypj ds O;kogkfjd vuqç;ksx esa ck/kd gS vkSj blfy;s 
thuksVkbZi ds dYpj tujs'ku ds ckn lky Hkj ikS/ks çkIr ,Dl foVªks #Vhax i)fr dks çkFkfedrk nh xbZ gSA bl 
fd;s tk ldrs gSaA bl vof/k ds nkSjku mÙke thuksVkbZi i)fr dks vkSj fdQk;rh djus gsrq de ykxr ds jlk;uksa 
ds 6000 dypj cuk;s x;s vkSj mudks lcdypj fd;k dk mi;ksx fd;k x;kA bl ç;kl ds varxZr czkUMsM 
x;kA bl i)fr dks vkSj fodflr djus gsrq ç;ksx fd;s lqØkst # 9.14@fy ek/;e dh txg] de ykxr dh 
tk jgs gSaA tSls dypj nj esa o`f)] dfydkvksa dh la[;k esa lqØkst dk mi;ksx fd;k x;k ¼nkSjkyk lqØkst ftldh 
o`f)] bu foVªks ikS/kksa dh yackbZ esa o`f) ,Dl foVªks vkSj bu ykxr # 3.60 gksrh gS½A de ykxr ds ek/;e ds mi;ksx 
foVªks #Vhax i)fr 'kkfey gSaA yxHkx 400 ikS/ksa bl ls dqy ykxr esa 55-60 çfr'kr dVkSrh dh tk ldrh gSA 
çfØ;k ls cukdj ds yxk;s x;s gSaA blds vykok mÙke czkUMsM vxj ¼LisDVªk sdse # 3600@fdyks½ 
thuksVkbZi ds 179 ikS/ks Hknzkoy esa Hkh yxk;s tk pqds gSA lh,l,elhvkjvkbZ vxj ls eagxk gSA de ykxr ds vxj 
muds ljokbZoy vkSj mit+ ij utj j[kh tk;sxhA ds çk;ksfxd çHkko dks tkapus ds fy;s dYpj dks czkUMsM 
ifÙk;ksa dks bDlIykUV tSlk ç;qDr djds Ca 1500 vkSj lh,l,elhvkjvkbZ vxj ij mxk;k x;kA bl ç;ksx 
dYpj LFkkfir fd;s x;sA dYpjksa@IykUVysVksa dh ls ;g ladsr çkIr gksrk gS fd de ykxr dk vxj 
fQMYVh vkSj ekal&Ldsy VªVw Vkbi çksiksxs'ku ds ¼lh,l,elhvkjvkbZ½ czkUMsM vxj ds led{k gSA 
ewY;kadu gsrq ftuksfed DNA dks lgk;d dfy;ksa rFkk 

tsVªksQk dk ekbØksçksiksxs'ku

tSVªksQk ddZl o`{kkjksi.k esa dkyj jksV Hkkjh uqd'kku dk d(PR110) MtPR10-1 vkSj CaPR-10/VvPR10.2 

dkj.k curk gSA ekbØksQksfeuk feV`h tfur ,sukeksZfQd] igpku ds lkFk nsrs gSaA tkfro`frd fo'ysÔ.k ls irk 
,ldksekbZflVhl dod gS] feV`h cht ;k estcku Ård esa pyrk gS fd JcPR-10a MkbZdksV] CaPR-10 ds djhc gS] 
ekbØksLdfyjksfV;k bukdqye ds #i esa jgrk gS vkSj ikS/ks tks nksuksa dod vkSj ok;jy çfrjks/k esa ,d egRoiw.kZ 
dod foÔ phaseolinone ds mRiknu vkSj dod Ård Hkwfedk fuHkkrs gSaA blds 568 bp dk thuksfed Dyksu 
ds mRiknu ls lM+ ;k ej tkrs gSaA lsysflfyd vEy ikS/kksa ¼NCBI ifjxzg.k la[;k JN639632½ esa 185 bp dk 
esa ç.kkyhxr vf/kxzg.k çfrjks/k dks c<+kus ds fy;s tkuk buVªksu gS] tks vU; PR-10 thu ds leku gSA JcPR-10a 

tkrk gSA lsysflfyd vEy ds fofHkUu lkanzrk ¼0.25, 2.5, NaCl] lSysflfyd vEy feFkkbZy tsleksusV vkSj M. 

5.0 feyh½ dks cká #i esa ,do.khZ; ikS/ksa dh tM+ dks phaseolina ls fu;fer gksrk gSA 
mipkfjr fd;kA ,UVhvk WDlkbM ,Ut+ kbe]  JcPR-10a jhdksEchusV bZ dksykbZ esa NaCl ds lkFk csgrj 
malondialdehyde (MDA) vkSj çksyhu lkanzrk ij o`f) ns[kh xbZ gS] tcfd jhsdksEchuSV dksf'kdkvksa ds 
bldk çHkko ,d] rhu vkSj ikap fnuksa ds ckn ns[kk x;kA fodkl dks KCl] eSfuVksy] lksjchVksy] feFkkbZy 
lqijvksDlkbZM fMLeFkksVsl esa rhu lkanzrk le; ds lkFk tSleksuSV vkSj lsysflfyd vEy us de fd;kA JcPR-
/khjs&/khjs o`f) ns[kh xbZ gS] tcfd catalase (CAT) esa 10a çksVhu bZ dksykbZ dksf'kdkvksa esa overexpressed 
igys vkSj rhljs fnu gh o`f) ns[kh xbZA çksyhu vkSj ,eMh djrs gSa] JcPR-10a  çksVhu us RNase vkSj DNase 
lkexzh Hkh rhu lkanzrk esa igys vkSj rhljs fnu o`f) gqbZA xfrfof/k;ksa pH(4-9) rd fn[kkbZA JcPR-10a 
ja?kzh; çokgRo Losn vkSj la{kysÔd nj lsysflyd vEy jhdksEchuSV çksVhu Macrophomina ds fodkl dks 
mipkj ds lkFk o`f) gqbZ gSA blfy, lsysflfyd vEy dk jksdrk gSA dod fodkl fMLd ds 2-3 feyheksyj {ks= esa 
,l,vkj c<+kus ds fy, lfØ; fd;k tk ldrk gSA fgpdrs ik;s x;s FksA JcPR-10a tSVªksQk esa ruko 
tSVªksQk ddZl esa lfg".kqrk fodkl ds fy, geus tSVªksQk lfg".kqrk ds #i esa vPNh rjg ls vU; ;kstuk dkWyj 
ddZl ls jksxtuu lacaf/kr (JcPR-10a) ¼NCBI lax/k }kjk esØksQksfeuk vfr laosnu'khy bathfu;j ds 
vfHko`f) la[;k JN566052½ ls fudkyh gSA bldk vksiu fy, ,d egRoiw.kZ in ds mEehnokj ds #i esa lsok dj 
jksfMax Ýse 483 bp gSA fo'ysÔ.k ij JcPR-10a fMb;wl ldrs gSaA 
,feuks ,flM la;a= 43%, 42% vkSj 39% ds Mal 

tSVªksQk ruko lfg".kqrk dks c<+kuk 

vk.kfod tho foKkufo'ysÔ.k dks o`f) y{k.kksa ds fy, lHkh chl lek;kstuksa esa 1105-C-1 esa vafdr dh xbZA ladj.k RRL - ASM - 

dk;kZfUor fd;k x;kA lcls vf/kd ikni ÅapkbZ ds fy, Golag -1105-C -1 X  CSMCRI -OR-Ganj -1205-

rqyukRed ladj.k çcyrk (21.51%) rFkk 'kk[kkvksa ds C-5 us lokZf/kd ladj.k çcyrk (7.79%) ikni ÅapkbZ 
fy, (50.00%) nks lek;kstuksa Øe'k% RRL-AP- ds fy, n'kkZ;h tcfd bl xq.k dks 'kk[kkvksa dh la[;k ds 
Papum-1105-C-1 X RRL-NL-MON-1205-C- fy, ladj.k RRL-ASM-Kurbi - 1205-C–6 X 

1rFkk RRL-ASM-Kurbi-1205-C-6 X CSMCRI- CSMCRI-OR-Ganj-1205-C-5 (39.02%) us 
OR-Ganj-1205-C-5 esa ikbZ xbZA vf/kdre ladj.kh; fn[kk;kA LraHk ?ksjko (15.80%) ds fy, lokZf/kd ladj.k 
çcyrk ikni ?ksjko (8.79%) rFkk LraHk QSyko çcyrk NBRI-J-18 (Elite) X CSMCRI-OR-Guj-

(21.09%) ds fy, Øe'k% NBRI-J-18 (Elite) X Banas-1205-C-1 us fn[kk;hA lHkh lek;kstuksa us 
CSMCRI-OR-Guj- Banas-1205-C-1 rFkk RRL- QSyko ds fy, udkjkRed ewY; fn[kk;sA 
AP-Papum-1105-C-1 X RRL-ASM -Golag-

lsfydksfuZ;k ck;ksekl mit+ vkSj mlesa ued ek=k ds la[;k vkSj çfr bdkbZ {ks= lw[ks ck;ksekl mRiknu ds chp 
fu/kkZj.k ds fy, ikap l?kfur LFkyksa ¼lrkZUij] esFkyk] dksbZ egRoiw.kZ laca/k (-0.04) ugha ik;k x;kA tcfd ikS/kksa 
uhxkyk] foDVj vkSj nho½ tgka ij fdlh Hkh çdkj ds vU; dh la[;k vkSj çfr ikS/ks ds lw[ks otu ds chp udkjkRed 
çca/ku ugha fd;s x,] ij losZ{k.k vkSj fo'ysÔ.k dk dke laca/k ¼lglaca/k xq.kkad =-0.53½ ds ladsr feyrs gSA cht 
fd;k x;kA ikS/kksa dh la[;k 1,00,000 ¼foDVj½ ls dk çfr'kr dqy lw[kh ck;ksekl ds vk/kkj ij 7.2 ik;k 
33,10,000 ikS/ks çfr gsDVj ¼lrkZUij½ ikbZ xbZ] tcfd x;k tcfd vkSlr 4.7% ik;k x;kA cht rsy dk çfr'kr 
vkSlr 8.35 yk[k ikS/ks çfr gsDVj ik;k x;kA fofHkUu 25.2 ls 34.6% tcfd vkSlr 32.5% ik;k x;kA lw[ks 
lkbVksa ij lw[ks ck;ksekl dh ek=k esa Hkh 1.15 ls 4.05 Vu ck;ksekl ls çkIr ued dk çfr'kr ¼okuLifrd ued 
çfr gsDVj dh fofHkUurk ikbZ xbZ tcfd vkSlr 2.15 Vu vkSj lyksuh lkWYV½ 9-27% ik;k x;k tcfd vkSlr ek=k 
çfr gsDVj ik;k x;kA fofHkUu LFkyksa esa ls lcls de lw[kk 16.6% ikbZ xbZA uhxkyk esa okuLifrd ued dh lcls 
ck;ksekl lrkZUij ¼1.46 Vu çfr gsDVj½ vkSj lcls T;knk T;knk ¼829.6 fdyksxzke çfr gsDVj½ ek=k ikbZ xbZA 
uhxkyk ¼3.22 Vu çfr gsDVj½  esa ik;k x;kA ikS/kksa dh 

lsfydksfuZ;k ck;ksekl dk vkdyu vkSj mlesa fofHkUu lkbVksa ij ued dh lkanzrk

lsyhdksfuZ;k czsdh;kVk dh tM+ksa ls dPps tyh; fu"dklu inkFkZ esa Vhch- çfrjks/kh lfØ;rk dks lqfuf'pr djus ds 
dks fofHkUu voLFkk ls ikap ckj ,df=r dj] cuk;k x;k fy,] tks uewus lh,lvkbZvkj&lhMhvkjvkbZ esa lfØ;rk 
FkkA vDVwcj 2009 ls ekpZ 2010 rFkk tuojh ls vçSy fn[kk;s mudks lh,lvkbZvkj&beVSd dks Hkstk x;k 
2012 ds nkSjku bldk v/;;u fd;k x;kA uewus dks lh- ysfdu lfØ;rk ugha fn[khA vc ;g dk;Z egkRek xka/kh 
Mh-vkj-vkbZ- dks ekbØkscsDVhfj;e Vhch ds H37Rv çHksn laLFkku] esfMdy lk;Ul lsokxzke ds lg;ksxu esa gks jgk 
ds çfr lfØ;rk ds fy, Hkstk x;kA T;knkrj us FkksM+s gSA 
cgqr gn rd Vhch çfrjks/kh lfØ;rk fn[kkbZA dPps 

lsyhdksfuZ;k  ds Vhch çfrjks/kh lfØ;rk dk czkdh;kVk dPps fu"dklu ij iqu% v/;;u
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lsyhdksfuZ;k czkdh;kVk dh tM+] rus] ,oe rus dh fpIl LVse fVIlA lsywykst uewus dks ,QVh&vkbZvkj] 
13ls geus lsyqykst dk mðj.k fd;k gSA lhih@,e,,l] lh,u,evkj] ,DlvkjMh] Vhth, rFkk 

,lbZ,e }kjk fo'ysf"kr fd;k x;kA lsyhdksfuZ;k izkIr fd, x, izR;sd dPps lsywykst uewuksa ls geus ,YQk 
czkdh;kVk ls izkIr lsywykstksa dh rqyuk ¼eq[; :i ls vkSj chVk lsywykstksa dks vyx fd;kA dPps lsywykst dh 
,YQk lsywykst½ okVeku fQYVj isij uacj 4 ls dh xbZA  mit rus ls lcls vf/kd Fkh tcfd bldh mit rus dh 
¼usV- çksM- dE;q- 5 (2010) 603½fVIl ls lcls de Fkh tcfd vkSj  Lywykstst dh iSnkokj 

dk Øe ?kVrs mRiknu esa bl izdkj Fkk %& tM+ > LVse > 

lsyhdksfuZ;k czkdh;kVk dk lsyqykst



xSj foÔSys foÔSys jrutksr ds fy, vkj , ih Mh ekdZj Hksn djus esa l{ke FkkA blds vykok] >wBh igpku dks nwj 
dh lgk;rk ls fof'k"V SCAR ekdZj dk fodkl djus ds djus ds fy, eYVhIysDl ih lh vkj dk fodkl nrDNA 

ç;kl fd;s x,A foÔkDr vkSj xSj foÔSys fdLeksa ds fy, ITS vkSj SCAR çkbej ls fd;k x;kA fof'k"V SCAR 
fof'k"V ekdZjksa esa ls] pkj ekdZjksa dk p;u fd;k x;k] ekdZj xSj foÔSys fdLe ds p;ukRed [ksrh ds fy, xq.koÙkk 
mudks Dyksu djds mudk vuqØe irk fd;k x;kA  fu;a=.k esa] çtuu vkSj vk.kfod ekufp=.k esa ennxkj 
muds fy, çkbej cuk;s x, bu çkbejksaesa ls NT- gksxkA 
JC/SCAR I/OPQ15-F vkSj R foÔkDr vkSj xSj foÔSys esa 

vkSj 

esfFkfydj.k laosnu'khy cgq#irk ij vk/kkfjr cgq#irk ikbZ xbZ gS] tcfd xSj laØfer ikS/kksa esa Øe'k% 
laØfer vkSj xSj laØfer jrutksr ikS/kksa ds ,e ,l&, 54% vkSj 25% esfFkfydj.k cgq#irk ikbZ xbZA bl 
,Q ,y ih ls iÜotuu laca/kh v/;;u fd;k x;k gSA   çdkj ;g ik;k x;k fd laØfer ikS/kksa esa iÜotuu laca/kh 
orZeku v/;;u esa] ok;jl laØfer ikS/kksa esa Øe'k% 57% ifjorZu T;knk gksrs gSa tSls fd ck;ksfVd LVªsl ds dkj.k 
vkSj 29% esfFkfydj.k vkSj esfFkfydj.k cgqyhdj.k esfFkfydj.kA 

ok;jl 

l=g dqyhu teZIykTe dk çeq[k vkj,ihMh ekdZj fo'ysÔ.k esa SKNJ9 us vU; vfHko`f) ls vf/kdre 
ç.kkyh ls vkuqoaf'kd lac)rk dk v/;;u fd;k x;kA lekurk çnf'kZr dhA nksuksa ¼vkj , ih Mh vkSj ,l ,l 
tksM+hokj rqyuk djus ij NBRI-05-J vkSj CRIDAJL- vkj½ esa 23 vfHko`f) us ,d nwljs ls vPNs laca/k fn[kk;sA 
06 ds chp mPpre cgq#irk ikbZ xbZA orZeku v/;;u vkj , ih Mh fo'ysÔ.k }kjk KUMBHARIA dks vU; 
ijh{k.kksa ds rgr teZIykTe dh fofo/krk çnku djrk gS vfHko`f) ls vyx ik;k x;kA vkj , ih Mh vkSj ,l ,l 
vkSj ladj.k vkSj QTL ekufp=.k ds fy, mi;qDr vkj MsUMksxzke esa CP9, CP13, CP17, SKNJ1 vkSj 
teZIykTe ds p;u esa lgk;d gksxkA fofHkUu HkkSxksfyd SKNJ7 vfHko`f) ,d nwljs ds lkFk lewg gS] tcfd 
{ks=ksa ls ,d= 23 mPp mit+okys jrutksr ikS/kksa KGR 'ksÔ ikap vfHko`f) ls lkQ vyx gks x,A vkj , ih 
(vfHko`f)) ds chp vk.kfod lac)rk dk fo'ysÔ.k vkj , Mh vkSj ,l ,l vkj MsUMksxzke esa vfHko`f) SKNJ9, 

ih Mh vkSj ,l ,l vkj ekdZj ls fd;k x;kA vkj , ih Mh SKNJ10 vkSj SKNJ11 us ,d NksVs lewg dk xBu fd;k 
fo’ysÔ.k ds ek/;e esa 54% cgq#irk ikbZ xbZA vfHko`f) gS] tcfd KOTESHWAR vkSj AMBAJI nksuksa ,d 
ds chp vkj , ih Mh ls 0.911 vkuqoaf'kd lekurk ikbZ vkSj NksVs lewg dk xBu fd;k gSA KUMBHARIA tks 
xbZ] blh çdkj ,l ,l vkj ekdZj ls Hkh 0.90 vkuqoaf'kd fd vU;ksa vfHko`f) ls fHkUu ik;k x;k] çtuu dk;ZØe ls 
lekurk ikbZ xbZA nksuksa vkj , ih Mh vkSj ,l ,l vkj ladj mRiknu ds fy, bLrseky fd;k tk ldrk gSA 

jrutksr ds dqyhu teZIykTe dk fofHkUu ekdzjksa }kjk vk.k od y{k.kuf

ds vk/kkj ij] yo.krk dh fofHkUu [kqjkdksa ls mipkfjr jrutksr ds dqyhu teZIykTe ¼lhih-9½ esa yo.krk ds 
ikS/kksa dh tM+ksa esa esfFkfydj.k vkSj cgq#irk dh çfr'kr lkFk tqM+s 'kkjhfjd] tSo jklk;fud vkSj vk.kfod 
dk Øe Øe'k% 50 fe eks < 100 fe eks < 75 fe eks < 25 fe ifjorZuksa dk v/;;u] vadqjksa dk fodkl djds fd;k 
eks vkSj 25 fe eks <75 fe eks < 100 fe eks < 50 fe eks ik;k x;kA yo.krk dh fofHkUu ek=kvksa ls pkSchl ?k.Vksa ds fy, 
x;kA blh çdkj yo.krk dh fofHkUu ek=kvksa ls mipkfjr mipkfjr jrutksr vadqjksa dh tM+ksa o ifÙk;ksa ds Årdksa ds 
ikS/kksa dh ifÙk;ksa esa esfFkfydj.k o cgq#irk dh çfr'kr iwjs thukse esa Mh ,u , ds esfFkfydj.k vkSj esfFkfyd`r Mh 
dk Øe Øe'k% 50 fe eks  < 75 fe eks  < 100 fe eks  < 25 ,u , esa cgq#irk ds v/;;u dk ç;kl fd;k x;kA tM+ksa 
fe eks vkSj 100 fe eks  < 25 fe eks  < 75 fe eks  < 50 fe eks ,oa ifÙk;ksa esa Øe'k% 70.% vkSj 59% Mh,u, esa 
ik;k x;kA esfFkfydj.k ds esfFkfyd`r Mh ,u , esa Øe'k% 99% vkSj 

91% cgq#irk ikbZ xbZA vuqipkfjr ikS/kksa ds lkFk rqyuk 

jrutksr esa yo.krk ds lkFk tqMs+ HkkSfrd] tSo jklk;f.kd vkSj vk.k od ifjorZuf

lsfydksfuZ;k esa vkuqoaf'kd fofo/krk dk fo'ysÔ.k vkj , yackbZ vkSj la[;k½ ntZ fd;k x;k gSA vk.kfod fo'ysÔ.k 
ih Mh vkSj vkbZ ,l ,l vkj ekdZj ls djus ds fy, esa 20 vkj , ih Mh vkSj 15 vkbZ ,l ,l vkj çkbejksa dk 
xqtjkr ds rVh; {ks=ksa ¼lrkZUij] nho] vokfu;k] ?kks?kk] mi;ksx fd;k x;kA vkuqoaf'kd lekurk eSfVªDl vkSj vkj 
tkQjkckn] uhxyk] esFkyk] usOiksVZ] Hkkouxj vkSj foDVj , ih Mh vkSj vkbZ ,l ,l vkj MsUMksxzke esa dqN Lrj dh 
iksVZ½ ls uewus fy, x,A 30 ds fy, vkdkfjdh; vkuqoaf'kd fofo/krk ikbZ xbZA nksuksa vkj , ih Mh vkSj vkbZ 
o.kZu ¼ck;ksekl] rus dh ÅpkbZ] tM+ yackbZ] ruk vkSj tM+ ,l ,l vkj fQaxjfçUV MsVk ds MsUMksxzke esa rhu lewg 
dh rkt+k vkSj lw[kk ck;ksekl] spike vkSj 'kk[kkvksa dh fn[krs gSa tks fd ,d nwljs ls vyx gSaA 
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ok;jl vkSj xSj laØfer tsVªksQk esa ,e,l & ,,Q,yih dk mi;ksx dj esfFkfydj.k dk v/;;ulaØfer 

xSjfoÔSys jrutksr ds fy, fof'k"V ekdZ (SCAR ) dk fodkl

rVh; yo.kh; e`nk esa thok.kqoh; leqnk;ksa ds esVk e`nk esa dkcZu dh lkanzrk] Fkksd e`nk dh rqyuk esa mPp 
thuksehd v/;;u djus gsrq fofHkUu rVh; LFkkuksa gksrh gSA 
¼ljruiqj] fefFkyk] foDVj] iksVZ] fuuxkyk vkSj nho½ Fkksd e`nk rFkk ewy layXu thok.kq ;qDr e`nk esa dqy 
rFkk yo.kksn~fHkn ikS/kksa ¼lsfydksfuZ;k] lqMk rFkk ukbVªkstu la?kVd dh ek=k 0.03 ls 0.08% rd 
byqjksil½ ls ewy layXu thok.kq ;qDr ¼jkbtksLisfjd½ ifjofrZr gksrh gSA vkxs ;g Hkh çsf{kr fd;k x;k fd ewy 
rFkk e`nk dks ,df=r fd;k x;kA HkkSfrd&jklk;fud layXu thok.kq ;qDr e`nk esa N la?kVd] Fkksd e`nk dh 
vfHky{k.kksa dk fo'ysÔ.k djus ds fy, Fkksd rFkk ewy rqyuk esa cjkcj ;k mPp gksrk gSA 
layXu thok.kq ;qDr e`nk ¼jkbtksLisfjd½ uewuksa dks fy;k dkcZu&ukbVªkstu vuqikr 9.3 ls 15.8 ds e/; ifjofrZr 
x;kA gksrk gS rFkk Fkksd e`nk rFkk ewy layXu thok.kq ;qDr e`nk 
blesa e`nk uewus dk pH8.06 ls 8.53 rd ifjofrZr gqvk A esa fo'ksÔ çsf{kr ugha gqvkA  

;g e`nk dkQh yo.kh; rFkk bldh oS|qr vi?kV~; esVk thuksehd fof/k ls yxHkx 53 /kukRed ¼iquZ%;ksxt½ 
-1 pkydrk 7.5 ls 21.2 dS m dh ijkl esa gksrh gSA rFkk 16S rRNA iquZ;ksxt dksyu dks çkIr fd;s gaSA rFkk 

vkxs ;g Hkh çsf{kr fd;k x;k fd Fkksd e`nk dh oS|qr vuqØfed vuq#irk fo'ysÔ.k ls irk pyrk gS fd 50% 
vi?kV~; pkydrk de gksrh gSA ;g crkrk gS fd ;s ikni] Dyksu] osflfyl çtkfr ls fudVrk çnf'kZr djrs gSa tks 
e`nk ls yo.kksa dks i`Fkd djus esa enn djrs gSaA ;g crkrk gS fd lqMk dh ewy layXu thok.kq ;qDr e`nk esa 
e`nk uewuksa esa dkcZfud dkcZu la?kVd lkekU;r% 0.37 ls osfldYl çtkfr dk ckgqY; gSA 
1.05 çfr'kr ifjofrZr gksrk gSA ewy layXu thok.kq ;qDr 

rVh; yo.kh; e`nk esa thok.kqoh; leqnk;ksa dk esVk thuksehd v/;;u

xqtjkr ds rVh; {ks=ksa esa lsfydksfuZ;k vkcknh vkSj vkuqoaf'kd fofo/krk dk fo'ysÔ.k 

[ksr esa c<+rs o;Ld ikS/kksa dk p;u djds tujs'ku ds fy;s dSyl ls 60 fnu esa dfydk dh çkfIr gqbZA 
v/;;u fd;k x;kA yxHkx 3-15 dfydkvksa dh çkfIr 
gqbZ çfr ,d dYpj ,e ,l ek/;e ds ftlesa ch,sih 
Mkydj dYpj tujsV fd;s x;sA dfydkvksa dks tc 
#fVax ehMh;k ,e,l vkSj vkbZch, esa yxk;k rks ek= 
20% #fVax dh çkfIr gqbZA ek/;e esa vkSj lq/kkjdj #fVax 
dks 50% rd c<+k;k x;kA 

gk;iksdksVk;y] tM+ vkSj MaBy dk ç;ksx dj] tM ,oa 
dSyl dYpj tujsV fd;s x;sA lHkh mi;ksx fd;s x;s 
,Dl IykUV ls tM ,oa dSyl çkIr fd;s x;s ij mudh 
fodkl xfr cgqr /kheh FkhA MaBy ls vPNs tM dYpj 
çkIr gq;s mRiUu tM vkSj dSyl ls tSo lfØ; ?kVd dk 
v/;;u fd;k tk;sxkA fofo/k ,sDlIykUV ls lh/ks vkSj 
bUMk;jsDV jhtujs'ku dk ç;kl Hkh fd;k x;kA MaBy ds 

'kk[kk dh fljk ,oa uksM dk mi;ksx djds igyh ckj 
lsfydksfuZ;k czsfd;kVk ds lw{e izo/kZu dh ljy ,oa rst 
fof/k ik= LFkkfir dh xbZA 8 iz;ksxksa esa ls BA (4.44, 13.3 
,oa 35.52 μM) ls ifjof/kZr 'kk[kk izlkj gqvk tcfd 
BA+NAA vkSj BA+2, 4-D ds 15 iz;ksxksa ds la;kstu esa 
ls lcls vf/kd izfrfØ;k izfr'kr 5.37 μM NAA  dh 
mifLFkfr esa ns[kh xbZ vkSj blfy;s bl iz;ksx ds la;kstu 
dks vkxs ds v/;;u ds fy;s bLrseky fd;k x;kA

NaCl ds iz;ksx ls 'kk[kk izfrfØ;k ds izfr'kr esa egRoiw.kZ 
o`fð gqbZA BA+NAA+NaCl ds 30 iz;ksxksa ds la;kstuksa esa 
'kk[kk izlkj esa BA o ued ds iz;ksx ds lkFk /khjs&/khjs 
o`fð gqbZA 

BA (8.9 μM) + NAA (5.37 μM) + NaCl (500 mM) ds 

lsfydksfuZ;k czsfd;kVk ij fV';w dYpj v/;;u



xSj foÔSys foÔSys jrutksr ds fy, vkj , ih Mh ekdZj Hksn djus esa l{ke FkkA blds vykok] >wBh igpku dks nwj 
dh lgk;rk ls fof'k"V SCAR ekdZj dk fodkl djus ds djus ds fy, eYVhIysDl ih lh vkj dk fodkl nrDNA 

ç;kl fd;s x,A foÔkDr vkSj xSj foÔSys fdLeksa ds fy, ITS vkSj SCAR çkbej ls fd;k x;kA fof'k"V SCAR 
fof'k"V ekdZjksa esa ls] pkj ekdZjksa dk p;u fd;k x;k] ekdZj xSj foÔSys fdLe ds p;ukRed [ksrh ds fy, xq.koÙkk 
mudks Dyksu djds mudk vuqØe irk fd;k x;kA  fu;a=.k esa] çtuu vkSj vk.kfod ekufp=.k esa ennxkj 
muds fy, çkbej cuk;s x, bu çkbejksaesa ls NT- gksxkA 
JC/SCAR I/OPQ15-F vkSj R foÔkDr vkSj xSj foÔSys esa 

vkSj 

esfFkfydj.k laosnu'khy cgq#irk ij vk/kkfjr cgq#irk ikbZ xbZ gS] tcfd xSj laØfer ikS/kksa esa Øe'k% 
laØfer vkSj xSj laØfer jrutksr ikS/kksa ds ,e ,l&, 54% vkSj 25% esfFkfydj.k cgq#irk ikbZ xbZA bl 
,Q ,y ih ls iÜotuu laca/kh v/;;u fd;k x;k gSA   çdkj ;g ik;k x;k fd laØfer ikS/kksa esa iÜotuu laca/kh 
orZeku v/;;u esa] ok;jl laØfer ikS/kksa esa Øe'k% 57% ifjorZu T;knk gksrs gSa tSls fd ck;ksfVd LVªsl ds dkj.k 
vkSj 29% esfFkfydj.k vkSj esfFkfydj.k cgqyhdj.k esfFkfydj.kA 

ok;jl 

l=g dqyhu teZIykTe dk çeq[k vkj,ihMh ekdZj fo'ysÔ.k esa SKNJ9 us vU; vfHko`f) ls vf/kdre 
ç.kkyh ls vkuqoaf'kd lac)rk dk v/;;u fd;k x;kA lekurk çnf'kZr dhA nksuksa ¼vkj , ih Mh vkSj ,l ,l 
tksM+hokj rqyuk djus ij NBRI-05-J vkSj CRIDAJL- vkj½ esa 23 vfHko`f) us ,d nwljs ls vPNs laca/k fn[kk;sA 
06 ds chp mPpre cgq#irk ikbZ xbZA orZeku v/;;u vkj , ih Mh fo'ysÔ.k }kjk KUMBHARIA dks vU; 
ijh{k.kksa ds rgr teZIykTe dh fofo/krk çnku djrk gS vfHko`f) ls vyx ik;k x;kA vkj , ih Mh vkSj ,l ,l 
vkSj ladj.k vkSj QTL ekufp=.k ds fy, mi;qDr vkj MsUMksxzke esa CP9, CP13, CP17, SKNJ1 vkSj 
teZIykTe ds p;u esa lgk;d gksxkA fofHkUu HkkSxksfyd SKNJ7 vfHko`f) ,d nwljs ds lkFk lewg gS] tcfd 
{ks=ksa ls ,d= 23 mPp mit+okys jrutksr ikS/kksa KGR 'ksÔ ikap vfHko`f) ls lkQ vyx gks x,A vkj , ih 
(vfHko`f)) ds chp vk.kfod lac)rk dk fo'ysÔ.k vkj , Mh vkSj ,l ,l vkj MsUMksxzke esa vfHko`f) SKNJ9, 

ih Mh vkSj ,l ,l vkj ekdZj ls fd;k x;kA vkj , ih Mh SKNJ10 vkSj SKNJ11 us ,d NksVs lewg dk xBu fd;k 
fo’ysÔ.k ds ek/;e esa 54% cgq#irk ikbZ xbZA vfHko`f) gS] tcfd KOTESHWAR vkSj AMBAJI nksuksa ,d 
ds chp vkj , ih Mh ls 0.911 vkuqoaf'kd lekurk ikbZ vkSj NksVs lewg dk xBu fd;k gSA KUMBHARIA tks 
xbZ] blh çdkj ,l ,l vkj ekdZj ls Hkh 0.90 vkuqoaf'kd fd vU;ksa vfHko`f) ls fHkUu ik;k x;k] çtuu dk;ZØe ls 
lekurk ikbZ xbZA nksuksa vkj , ih Mh vkSj ,l ,l vkj ladj mRiknu ds fy, bLrseky fd;k tk ldrk gSA 

jrutksr ds dqyhu teZIykTe dk fofHkUu ekdzjksa }kjk vk.k od y{k.kuf

ds vk/kkj ij] yo.krk dh fofHkUu [kqjkdksa ls mipkfjr jrutksr ds dqyhu teZIykTe ¼lhih-9½ esa yo.krk ds 
ikS/kksa dh tM+ksa esa esfFkfydj.k vkSj cgq#irk dh çfr'kr lkFk tqM+s 'kkjhfjd] tSo jklk;fud vkSj vk.kfod 
dk Øe Øe'k% 50 fe eks < 100 fe eks < 75 fe eks < 25 fe ifjorZuksa dk v/;;u] vadqjksa dk fodkl djds fd;k 
eks vkSj 25 fe eks <75 fe eks < 100 fe eks < 50 fe eks ik;k x;kA yo.krk dh fofHkUu ek=kvksa ls pkSchl ?k.Vksa ds fy, 
x;kA blh çdkj yo.krk dh fofHkUu ek=kvksa ls mipkfjr mipkfjr jrutksr vadqjksa dh tM+ksa o ifÙk;ksa ds Årdksa ds 
ikS/kksa dh ifÙk;ksa esa esfFkfydj.k o cgq#irk dh çfr'kr iwjs thukse esa Mh ,u , ds esfFkfydj.k vkSj esfFkfyd`r Mh 
dk Øe Øe'k% 50 fe eks  < 75 fe eks  < 100 fe eks  < 25 ,u , esa cgq#irk ds v/;;u dk ç;kl fd;k x;kA tM+ksa 
fe eks vkSj 100 fe eks  < 25 fe eks  < 75 fe eks  < 50 fe eks ,oa ifÙk;ksa esa Øe'k% 70.% vkSj 59% Mh,u, esa 
ik;k x;kA esfFkfydj.k ds esfFkfyd`r Mh ,u , esa Øe'k% 99% vkSj 

91% cgq#irk ikbZ xbZA vuqipkfjr ikS/kksa ds lkFk rqyuk 

jrutksr esa yo.krk ds lkFk tqMs+ HkkSfrd] tSo jklk;f.kd vkSj vk.k od ifjorZuf

lsfydksfuZ;k esa vkuqoaf'kd fofo/krk dk fo'ysÔ.k vkj , yackbZ vkSj la[;k½ ntZ fd;k x;k gSA vk.kfod fo'ysÔ.k 
ih Mh vkSj vkbZ ,l ,l vkj ekdZj ls djus ds fy, esa 20 vkj , ih Mh vkSj 15 vkbZ ,l ,l vkj çkbejksa dk 
xqtjkr ds rVh; {ks=ksa ¼lrkZUij] nho] vokfu;k] ?kks?kk] mi;ksx fd;k x;kA vkuqoaf'kd lekurk eSfVªDl vkSj vkj 
tkQjkckn] uhxyk] esFkyk] usOiksVZ] Hkkouxj vkSj foDVj , ih Mh vkSj vkbZ ,l ,l vkj MsUMksxzke esa dqN Lrj dh 
iksVZ½ ls uewus fy, x,A 30 ds fy, vkdkfjdh; vkuqoaf'kd fofo/krk ikbZ xbZA nksuksa vkj , ih Mh vkSj vkbZ 
o.kZu ¼ck;ksekl] rus dh ÅpkbZ] tM+ yackbZ] ruk vkSj tM+ ,l ,l vkj fQaxjfçUV MsVk ds MsUMksxzke esa rhu lewg 
dh rkt+k vkSj lw[kk ck;ksekl] spike vkSj 'kk[kkvksa dh fn[krs gSa tks fd ,d nwljs ls vyx gSaA 
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ok;jl vkSj xSj laØfer tsVªksQk esa ,e,l & ,,Q,yih dk mi;ksx dj esfFkfydj.k dk v/;;ulaØfer 

xSjfoÔSys jrutksr ds fy, fof'k"V ekdZ (SCAR ) dk fodkl

rVh; yo.kh; e`nk esa thok.kqoh; leqnk;ksa ds esVk e`nk esa dkcZu dh lkanzrk] Fkksd e`nk dh rqyuk esa mPp 
thuksehd v/;;u djus gsrq fofHkUu rVh; LFkkuksa gksrh gSA 
¼ljruiqj] fefFkyk] foDVj] iksVZ] fuuxkyk vkSj nho½ Fkksd e`nk rFkk ewy layXu thok.kq ;qDr e`nk esa dqy 
rFkk yo.kksn~fHkn ikS/kksa ¼lsfydksfuZ;k] lqMk rFkk ukbVªkstu la?kVd dh ek=k 0.03 ls 0.08% rd 
byqjksil½ ls ewy layXu thok.kq ;qDr ¼jkbtksLisfjd½ ifjofrZr gksrh gSA vkxs ;g Hkh çsf{kr fd;k x;k fd ewy 
rFkk e`nk dks ,df=r fd;k x;kA HkkSfrd&jklk;fud layXu thok.kq ;qDr e`nk esa N la?kVd] Fkksd e`nk dh 
vfHky{k.kksa dk fo'ysÔ.k djus ds fy, Fkksd rFkk ewy rqyuk esa cjkcj ;k mPp gksrk gSA 
layXu thok.kq ;qDr e`nk ¼jkbtksLisfjd½ uewuksa dks fy;k dkcZu&ukbVªkstu vuqikr 9.3 ls 15.8 ds e/; ifjofrZr 
x;kA gksrk gS rFkk Fkksd e`nk rFkk ewy layXu thok.kq ;qDr e`nk 
blesa e`nk uewus dk pH8.06 ls 8.53 rd ifjofrZr gqvk A esa fo'ksÔ çsf{kr ugha gqvkA  

;g e`nk dkQh yo.kh; rFkk bldh oS|qr vi?kV~; esVk thuksehd fof/k ls yxHkx 53 /kukRed ¼iquZ%;ksxt½ 
-1 pkydrk 7.5 ls 21.2 dS m dh ijkl esa gksrh gSA rFkk 16S rRNA iquZ;ksxt dksyu dks çkIr fd;s gaSA rFkk 

vkxs ;g Hkh çsf{kr fd;k x;k fd Fkksd e`nk dh oS|qr vuqØfed vuq#irk fo'ysÔ.k ls irk pyrk gS fd 50% 
vi?kV~; pkydrk de gksrh gSA ;g crkrk gS fd ;s ikni] Dyksu] osflfyl çtkfr ls fudVrk çnf'kZr djrs gSa tks 
e`nk ls yo.kksa dks i`Fkd djus esa enn djrs gSaA ;g crkrk gS fd lqMk dh ewy layXu thok.kq ;qDr e`nk esa 
e`nk uewuksa esa dkcZfud dkcZu la?kVd lkekU;r% 0.37 ls osfldYl çtkfr dk ckgqY; gSA 
1.05 çfr'kr ifjofrZr gksrk gSA ewy layXu thok.kq ;qDr 

rVh; yo.kh; e`nk esa thok.kqoh; leqnk;ksa dk esVk thuksehd v/;;u

xqtjkr ds rVh; {ks=ksa esa lsfydksfuZ;k vkcknh vkSj vkuqoaf'kd fofo/krk dk fo'ysÔ.k 

[ksr esa c<+rs o;Ld ikS/kksa dk p;u djds tujs'ku ds fy;s dSyl ls 60 fnu esa dfydk dh çkfIr gqbZA 
v/;;u fd;k x;kA yxHkx 3-15 dfydkvksa dh çkfIr 
gqbZ çfr ,d dYpj ,e ,l ek/;e ds ftlesa ch,sih 
Mkydj dYpj tujsV fd;s x;sA dfydkvksa dks tc 
#fVax ehMh;k ,e,l vkSj vkbZch, esa yxk;k rks ek= 
20% #fVax dh çkfIr gqbZA ek/;e esa vkSj lq/kkjdj #fVax 
dks 50% rd c<+k;k x;kA 

gk;iksdksVk;y] tM+ vkSj MaBy dk ç;ksx dj] tM ,oa 
dSyl dYpj tujsV fd;s x;sA lHkh mi;ksx fd;s x;s 
,Dl IykUV ls tM ,oa dSyl çkIr fd;s x;s ij mudh 
fodkl xfr cgqr /kheh FkhA MaBy ls vPNs tM dYpj 
çkIr gq;s mRiUu tM vkSj dSyl ls tSo lfØ; ?kVd dk 
v/;;u fd;k tk;sxkA fofo/k ,sDlIykUV ls lh/ks vkSj 
bUMk;jsDV jhtujs'ku dk ç;kl Hkh fd;k x;kA MaBy ds 

'kk[kk dh fljk ,oa uksM dk mi;ksx djds igyh ckj 
lsfydksfuZ;k czsfd;kVk ds lw{e izo/kZu dh ljy ,oa rst 
fof/k ik= LFkkfir dh xbZA 8 iz;ksxksa esa ls BA (4.44, 13.3 
,oa 35.52 μM) ls ifjof/kZr 'kk[kk izlkj gqvk tcfd 
BA+NAA vkSj BA+2, 4-D ds 15 iz;ksxksa ds la;kstu esa 
ls lcls vf/kd izfrfØ;k izfr'kr 5.37 μM NAA  dh 
mifLFkfr esa ns[kh xbZ vkSj blfy;s bl iz;ksx ds la;kstu 
dks vkxs ds v/;;u ds fy;s bLrseky fd;k x;kA

NaCl ds iz;ksx ls 'kk[kk izfrfØ;k ds izfr'kr esa egRoiw.kZ 
o`fð gqbZA BA+NAA+NaCl ds 30 iz;ksxksa ds la;kstuksa esa 
'kk[kk izlkj esa BA o ued ds iz;ksx ds lkFk /khjs&/khjs 
o`fð gqbZA 

BA (8.9 μM) + NAA (5.37 μM) + NaCl (500 mM) ds 

lsfydksfuZ;k czsfd;kVk ij fV';w dYpj v/;;u
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czsfd;kVk dks ,d vkgkj vuqiwj.k laHkkO; lzksr cukrk gSA ,slk lkfcr gksrk gSA Sulfur rich izksVhu dk iks"k.k ewY; 
¼t- ,fxz- QwM dsfe- 60 (2012) 4320½ vf/kd gksrk gSA blfy, disulfide lsfydksfuZ;k 

PGPR dh mifLFkfr ls ewaxQyh ds yo.k v jks/kdrk esa lq/kkjo

fofHkUu izdkj ds yo.kvojks/kh thok.kq tSls ikni o`fð fu;ked y{k.k tSlk IAA lhMsjksQksj vkSj 
Agrobacterium tumefaciens strain JG – 02, ACC deaminase ds izfr lfØ;rk fn[kk;h gSA bu lHkh 
Zhingulliuella Strain JG-03, Brachebacterium thok.kqvksa dks ewa¡xQyh dh yo.k vojks/kdrk c<kus ds 
Saurastrense Strain JG – 06, Vibno strain JG – 07 fy, tkap fd;k x;kA ifj.kke crkrs gSa fd JG 06, JG  

Breuibacterium Casei strain JG – 08, 08 vkSj JG 11 lcls vPNs yo.k vojks/kh thok.kq ik;s 
Haererohalobacter Strain JG – 11, lsfydksfuZ;k ds  x;sA ewaxQyh ikni tks 0 mM vkSj 100 mM NaCl dh 
tM+ks ls fudkys x;s gSaA bu thok.kqvksa dks muds ued ek=k esa mxk;s x;s Fks muds tSfod nzO;eku rus vkSj tM+ 
lfg".kq {kerk ds fy, yo.k dks fofHkUu ek=k ¼1% ls 2% dh yEckbZ T;knk ik;h x;h ftuesa PGPR thok.kq dks 
NaCl½ rd Nutrient media  vkSj 2 – 4% NaCl yo.k j[kk x;k FkkA dkf;Zdh ds vuqlkj] thok.kqvksa ds lkFk j[ks 
dks NRb media  ls tk¡p fd;k x;kA bu thok.kqvksa ds x;s ikniksa ds ruksa esa T;knk ikuh vkSj de Electrolyte 

16SrRNA  thu Øe dks  DQ – 45896 (JG -02), EU leakage ik;k x;k gSA yo.k ds izfr ew¡xQyh dk v/;;u 
937748 (JG 03), EU 937750 (JG – 06) EU 937751 bl thok.kqvksa ds lkFk tSo jklk;fud izfØ;k ls Hkh fd;k 

+ +JG (07), EU 937752 (JG 03), EU 937750 (JG 06) x;kA bu thok.kqvksa ds lkFk j[ks ikniks es K  / Na  dk 
EU 937751 JG (07) EU 937752 (JG – 08) vkSj EU vuqikr vkSj ukbVªkstu vo'kksf"kr djus dh {kerk T;knk 
937754 (JG -11) dks NCBI  esa tek fd;k x;kA bu ik;h x;h] rFkk izksyhu ?kqyu'kfDr 'kdZjk vkSj fyfiM {k; 
lHkh PGPRs esa JG – 06 dks thul Brachebacterium] de ik;k x;k vehuks vEy rFkk vkDlhtu cukus dh 
,d uksosy brachybacterium Saurastrrense (Int. J. {kerk T;knk ik;h x;h] vis{kkd`r ftuds PGPR thok.kq 
Syst. Evoi Microbiology, 61 (2011) 2799) uked ugha j[ks x;s FksA  ¼t- IykaV xzksFk jsxqy] 31 (2012) 195½ 
thok.kq izLrkfor fd;k x;k gSA bu lHkh thok.kqvksa us 

yEckbZ] rus dh yEckbZ rFkk iÙkksa dk {ks=Qy½ dk v/;;u Tau oxZ XywVkfFk;ksu VªkalQjstst (GSTU) thu ikni 
fd;k x;k rFkk ifj.kkeksa ls ladsr feyrk gS fd fof'k"V thu gaS] tks vtSfod rukoksa }kjk izsfjr gksdj 
Vªkaltsfud rEckdw esa SbGST thu dh mPp  vfHkO;fDr vkDlhMsfVo {kfr ds fo:ð ikS/kksa dh j{kk djus ds fy, 
yo.k ruko esa cht vadqj.k rFkk fodkl dks c<+krk gSA egRoiw.kZ gSA 5'RACE dk mi;ksx dj GST thu  
yo.k rukoksa esa Vªkaltsfud Øeks ds izn'kZu dk ewY;kadu fudkyk x;kA 5'RACE dk mi;ksx dj GST thu 
fd;k x;k Fkk vkSj GST thu ;qDr mPp&vfHkO;fDrokys gSyksQkbV ,l- czSfd;kVk (s.brachiata) ls i`Fkd] Dyksu] 
rEckdw ds ikS/kksa us taxyh izdkj ds ikS/kksa dh rqyuk esa vuqØfer fd;k x;k rFkk bldh izksVhu lajpuk dk 
T;knk cht vadqj.k rFkk mÙkjthfork fn[kkbZA bu iwokZuqeku fd;k x;k FkkA SbGST thu dh vfHkO;fDr dk 
ifj.kkeksa ls ;g iqf"V gksrh gS fd SbGST thu dh v/;;u VªkalkfØIV izksQkbfyax }kjk fofHkUu vtSfod 
vfHkO;fDr fofHkUu rukoksa }kjk gksrh gS rFkk tall oxZ ruko ifjfLFkfr;ksa rFkk ikni o`fð fu;ked mipkfjr 
SbGST thu dh mPp & vfHkO;fDr Vªkaltsfud rEckdw ;Fkk yo.k] 'khryrk] lw[kk] ,-ch-,- (ABA) vkSj 
esa vtSfod rukoksa dh lfg".kqrk esa egRoiw.kZ Hkwfed lSfyflfyd vEy ds lkFk le; vUrjky fcUnq rFkk 
fuHkkrk gSA SbGST thu yo.k rukoksa esa Li"V :i ls lkUnzrk fcUnq esa fd;k x;kA SA mipkfjr ds vfrfjDr 
vfHkO;Dr gksdj cht vadqj.k rFkk fodkl dks c<+krk gSA lHkh ruko ifjfLFkfr;ksa esa SbGST thu dks vfHkO;fDr 
¼eksy- ck;ksy- fjl- 38 (2011) 4823)mPp&fu;kfer FkhA cht vadqj.k izfr'kr] GST ,Utkbe 

ijh{k.k] rktk otu] rFkk vU; o`fð ekinaMks ¼tM+ dh 

yo.k lfg".kqrk ds fy,  SbGSTU ¼XywVkfFk;ksu&,l&Vªkal&Qjst½ thu dh rEckdw esa vfHkO;fDr

(2012) 313)la;kstu ls vPNs 'kk[kk izlkj ds lkFk ubZ lw{e'kk[kk,¡ 
cuh vkSj blh rjg dk ifj.kke BA (13.3 μM) + NAA bl v/;;u esa ,d ljy o rhoz lw{e izo/kZu izksVksdksy 
(5.37 μm) + NaCl (250 mM) ds la;kstu ls Hkh ns[kk x;k fodflr fd;k x;k tks bl yo.kksn~fHkn esa dk;kZRed 
tks ladsr djrk gS fd NaCl lw{e izo/kZu ds fy;s thu vfHkO;fDr fo'ys"k.k ,oa bl ikni ls i`Fkd fd;s x, 
vko';d gSA PGR la;kstu 2.46 μM IBA & 0.46 μM Kn dbZ u, thuksa ds vk.kfod dk;ksZa dks le>us esa lgk;rk 
okys tM+ izsj.k ehfM;k esa mPp yo.k ek=k (250 ,oa 500 djsxkA ;g fodflr izksVksdksy vkS|ksfxd :i ls 
mM NaCl) ls tMsa+ mRiUu gqbZA bu ifj.kkeksa ls ;g egRoiw.kZ fof'k"V ,Dlslul~ ds izo/kZu ,oa laj{k.k esa 
vuqeku yxk;k x;k fd NaCl lsfydksfuZ;k czsfd;kVk ds lgk;rk djsxk ,oa lkFk gh rVh; yo.kh; catj Hkwfe ds 
lw{e izo/kZu ds fy;s vko';d gSA (baM- Øksi- çksM- 35 LFkk;h izca/ku esa enn djsxkA 

iwoZ esa geus vusd vufHkt thu vuqØe ds lkFk 437 bp 3' UTR rd rFkk ORF {ks= 480 bp ij gS tks 
lsfydksfuZ;k czsfd;kVk ls ESTs ds foyxu rFkk 159 ,ehuks vEyksa okys izksVhu dks dksfMr djrk gSA bl 
vfHky{k.k izLrqr fd;s gSaA fjolZ uksFkZu fo'ys"k.k dqN izksVhu dk vk.kfod Hkkj 18.39 fdyks MkYVu rFkk pI 

vufHkt thuksa dk yo.kh;rk ds izfr vijsX;qys'ku vkSj 8.58 gSA okLrfod le; PCR fo'ys"k.k] yo.k] lw[kk] 
MkmujsX;qys'ku vuqfØ;k dks crkrk gSA buesa ls dqN B.Mk rFkk rkih; ruko esa mPp vuqys[ku vfHkO;fDr dks 
thuksa dks iw.kZ yEckbZ esa cuk;k x;k gS] rFkk muds izdV djrk gSA ;|fi lw[ks ls vf/kdre vfHkO;fDr izkIr 
fØ;kRed fo'ys"k.k dks Hkh tk¡pk x;k gSA bl v/;;u esa] dh xbZ gSA SbSI – 1 dk ORF {ks=] pET 28a okgd esa 
geus vf}rh; vufHkt] yo.kizsfjr thu SbSI–1 Dyksu dh xbZ rFkk BL 21 (DE 3) bZ-dksykbZ dksf'kdkvksa 
¼lsfydksfuZ;k czsfd;kVk yo.k izsfjr-1½ dks mldh esa LFkkukUrfjr fd;k x;k gSA ruko dh mifLFkfr esa dsoy 
fØ;kRed lizek.krk gsrq p;fur fd;k gSA okgd dh rqyuk esa SbSI – 1 iquZfu;ksftr bZ- dksykbZ 

dksf'kdkvksa dh yo.kh;rk rFkk lw[ks dh fLFkfr esa SbSI – 1 ¼thu cSad accession la[;k JF 965339½ dks 
lgu'khyrk iznf'kZr djrh gSA ¼eksy- ck;ksy- fjl- iw.kZ yEckbZ rd cuk;k x;k gS] rFkk lw[ks o yo.kh;rk esa 
39(2012) 1943½mldh fØ;kRed lizek.krk dks foLrkj ls vfHkyk{kf.kd 

fd;k x;k gSA SbSI – 1 thu 917 bp yEch gS o yxkrkj 

,d vufHkt yo.k izsfjr lsfydksfuZ;k thu SbSI-1, E.Coli esa yo.k rFkk lw[kk lfg".kqrk iznku
djrk gS

uoy 

lsfydksfuZ;k ds cht izksVhu ls Hkjiwj gksrs gSaA vkSj buds disulphide linked poly peptide pair vk.kfod Hkkj = 
uotkr rus dks gjs lykn ds :i esa [kk;k tkrk gSA cht 63.5, 62.5, 54.7, 53.0, 43.2, 38.5 vkSj 35.1 kDa dk 
lajf{kr izksVhu ds fofHkUu foyk;dksa dk iz;ksx djds] cuk gqvk gSA tks fd {kkjh; vkSj vEyh; mioxZ ls f?kjk 
vuqØfed fu"d"kZ.k fof/k }kjk foHkkftr fd;k tkrk gSA gqvk gSA nks vk;keh tsy (Gel) yxHkx 32 fu'kku n'kkZrs 
ftlesa vklfor ty albumin ds fy;s] NaCl (1M) gSaA ftudk lefo|qrfoHko fcanq vkSj vk.kfod Hkkj 4.93 
Globulin ds fy;s] NaOH (0.1 N) Glutelin ds fy;s ls 11.6 vkSj ~ 5.2 ls ~ 109.4 kDa ds chp jgrk gSA 
vkSj E tO H (70% v/v) prolamina ds fy;s crkSj izksVhu ds fu'kku dk MALDI – TOF MS Peptide 

foyk;d bLrseky fd;k tkrk gSA Globulin 54.75 Mass fingerprint  }kjk fo'ys"k.k n'kkZrk gSS fd 19 
izfr'kr, albumin 34.30 izfr'kr vkSj Glutelin 8.70 izfr'kr izksVhu mikipe dh izfØ;k essa 'kkfey gS] 16 

izfr'kr iwjs cht lajf{kr izksVhu dks cukrk gSA foHkkftr izfr'kr ladsru dh izfØ;k esa vkSj 15 izfr'kr fofuekud 
izksVhu dks 2D Mk;xuy SDS – PAGE vkSj MALDI – izksVhu dh izfØ;k esa 'kkfey FksA isIVkbM nzO;eku 
TOF Mass Spectrometry }kjk igpkuk x;k A fQaxjfçUV fo'ys"k.k }kjk varj vkSj vkarj vk.kfod 
Globulin dk Hkkx] lkr Inter – Molecular disulfide linkage globulin fraction es mifLFkr Fks] 

lsfydksfuZ;k czSfd;kVk ds cht lajf{kr izksVhu dh iks"kdh; laHkkO;rk
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czsfd;kVk dks ,d vkgkj vuqiwj.k laHkkO; lzksr cukrk gSA ,slk lkfcr gksrk gSA Sulfur rich izksVhu dk iks"k.k ewY; 
¼t- ,fxz- QwM dsfe- 60 (2012) 4320½ vf/kd gksrk gSA blfy, disulfide lsfydksfuZ;k 

PGPR dh mifLFkfr ls ewaxQyh ds yo.k v jks/kdrk esa lq/kkjo

fofHkUu izdkj ds yo.kvojks/kh thok.kq tSls ikni o`fð fu;ked y{k.k tSlk IAA lhMsjksQksj vkSj 
Agrobacterium tumefaciens strain JG – 02, ACC deaminase ds izfr lfØ;rk fn[kk;h gSA bu lHkh 
Zhingulliuella Strain JG-03, Brachebacterium thok.kqvksa dks ewa¡xQyh dh yo.k vojks/kdrk c<kus ds 
Saurastrense Strain JG – 06, Vibno strain JG – 07 fy, tkap fd;k x;kA ifj.kke crkrs gSa fd JG 06, JG  

Breuibacterium Casei strain JG – 08, 08 vkSj JG 11 lcls vPNs yo.k vojks/kh thok.kq ik;s 
Haererohalobacter Strain JG – 11, lsfydksfuZ;k ds  x;sA ewaxQyh ikni tks 0 mM vkSj 100 mM NaCl dh 
tM+ks ls fudkys x;s gSaA bu thok.kqvksa dks muds ued ek=k esa mxk;s x;s Fks muds tSfod nzO;eku rus vkSj tM+ 
lfg".kq {kerk ds fy, yo.k dks fofHkUu ek=k ¼1% ls 2% dh yEckbZ T;knk ik;h x;h ftuesa PGPR thok.kq dks 
NaCl½ rd Nutrient media  vkSj 2 – 4% NaCl yo.k j[kk x;k FkkA dkf;Zdh ds vuqlkj] thok.kqvksa ds lkFk j[ks 
dks NRb media  ls tk¡p fd;k x;kA bu thok.kqvksa ds x;s ikniksa ds ruksa esa T;knk ikuh vkSj de Electrolyte 

16SrRNA  thu Øe dks  DQ – 45896 (JG -02), EU leakage ik;k x;k gSA yo.k ds izfr ew¡xQyh dk v/;;u 
937748 (JG 03), EU 937750 (JG – 06) EU 937751 bl thok.kqvksa ds lkFk tSo jklk;fud izfØ;k ls Hkh fd;k 

+ +JG (07), EU 937752 (JG 03), EU 937750 (JG 06) x;kA bu thok.kqvksa ds lkFk j[ks ikniks es K  / Na  dk 
EU 937751 JG (07) EU 937752 (JG – 08) vkSj EU vuqikr vkSj ukbVªkstu vo'kksf"kr djus dh {kerk T;knk 
937754 (JG -11) dks NCBI  esa tek fd;k x;kA bu ik;h x;h] rFkk izksyhu ?kqyu'kfDr 'kdZjk vkSj fyfiM {k; 
lHkh PGPRs esa JG – 06 dks thul Brachebacterium] de ik;k x;k vehuks vEy rFkk vkDlhtu cukus dh 
,d uksosy brachybacterium Saurastrrense (Int. J. {kerk T;knk ik;h x;h] vis{kkd`r ftuds PGPR thok.kq 
Syst. Evoi Microbiology, 61 (2011) 2799) uked ugha j[ks x;s FksA  ¼t- IykaV xzksFk jsxqy] 31 (2012) 195½ 
thok.kq izLrkfor fd;k x;k gSA bu lHkh thok.kqvksa us 

yEckbZ] rus dh yEckbZ rFkk iÙkksa dk {ks=Qy½ dk v/;;u Tau oxZ XywVkfFk;ksu VªkalQjstst (GSTU) thu ikni 
fd;k x;k rFkk ifj.kkeksa ls ladsr feyrk gS fd fof'k"V thu gaS] tks vtSfod rukoksa }kjk izsfjr gksdj 
Vªkaltsfud rEckdw esa SbGST thu dh mPp  vfHkO;fDr vkDlhMsfVo {kfr ds fo:ð ikS/kksa dh j{kk djus ds fy, 
yo.k ruko esa cht vadqj.k rFkk fodkl dks c<+krk gSA egRoiw.kZ gSA 5'RACE dk mi;ksx dj GST thu  
yo.k rukoksa esa Vªkaltsfud Øeks ds izn'kZu dk ewY;kadu fudkyk x;kA 5'RACE dk mi;ksx dj GST thu 
fd;k x;k Fkk vkSj GST thu ;qDr mPp&vfHkO;fDrokys gSyksQkbV ,l- czSfd;kVk (s.brachiata) ls i`Fkd] Dyksu] 
rEckdw ds ikS/kksa us taxyh izdkj ds ikS/kksa dh rqyuk esa vuqØfer fd;k x;k rFkk bldh izksVhu lajpuk dk 
T;knk cht vadqj.k rFkk mÙkjthfork fn[kkbZA bu iwokZuqeku fd;k x;k FkkA SbGST thu dh vfHkO;fDr dk 
ifj.kkeksa ls ;g iqf"V gksrh gS fd SbGST thu dh v/;;u VªkalkfØIV izksQkbfyax }kjk fofHkUu vtSfod 
vfHkO;fDr fofHkUu rukoksa }kjk gksrh gS rFkk tall oxZ ruko ifjfLFkfr;ksa rFkk ikni o`fð fu;ked mipkfjr 
SbGST thu dh mPp & vfHkO;fDr Vªkaltsfud rEckdw ;Fkk yo.k] 'khryrk] lw[kk] ,-ch-,- (ABA) vkSj 
esa vtSfod rukoksa dh lfg".kqrk esa egRoiw.kZ Hkwfed lSfyflfyd vEy ds lkFk le; vUrjky fcUnq rFkk 
fuHkkrk gSA SbGST thu yo.k rukoksa esa Li"V :i ls lkUnzrk fcUnq esa fd;k x;kA SA mipkfjr ds vfrfjDr 
vfHkO;Dr gksdj cht vadqj.k rFkk fodkl dks c<+krk gSA lHkh ruko ifjfLFkfr;ksa esa SbGST thu dks vfHkO;fDr 
¼eksy- ck;ksy- fjl- 38 (2011) 4823)mPp&fu;kfer FkhA cht vadqj.k izfr'kr] GST ,Utkbe 

ijh{k.k] rktk otu] rFkk vU; o`fð ekinaMks ¼tM+ dh 

yo.k lfg".kqrk ds fy,  SbGSTU ¼XywVkfFk;ksu&,l&Vªkal&Qjst½ thu dh rEckdw esa vfHkO;fDr

(2012) 313)la;kstu ls vPNs 'kk[kk izlkj ds lkFk ubZ lw{e'kk[kk,¡ 
cuh vkSj blh rjg dk ifj.kke BA (13.3 μM) + NAA bl v/;;u esa ,d ljy o rhoz lw{e izo/kZu izksVksdksy 
(5.37 μm) + NaCl (250 mM) ds la;kstu ls Hkh ns[kk x;k fodflr fd;k x;k tks bl yo.kksn~fHkn esa dk;kZRed 
tks ladsr djrk gS fd NaCl lw{e izo/kZu ds fy;s thu vfHkO;fDr fo'ys"k.k ,oa bl ikni ls i`Fkd fd;s x, 
vko';d gSA PGR la;kstu 2.46 μM IBA & 0.46 μM Kn dbZ u, thuksa ds vk.kfod dk;ksZa dks le>us esa lgk;rk 
okys tM+ izsj.k ehfM;k esa mPp yo.k ek=k (250 ,oa 500 djsxkA ;g fodflr izksVksdksy vkS|ksfxd :i ls 
mM NaCl) ls tMsa+ mRiUu gqbZA bu ifj.kkeksa ls ;g egRoiw.kZ fof'k"V ,Dlslul~ ds izo/kZu ,oa laj{k.k esa 
vuqeku yxk;k x;k fd NaCl lsfydksfuZ;k czsfd;kVk ds lgk;rk djsxk ,oa lkFk gh rVh; yo.kh; catj Hkwfe ds 
lw{e izo/kZu ds fy;s vko';d gSA (baM- Øksi- çksM- 35 LFkk;h izca/ku esa enn djsxkA 

iwoZ esa geus vusd vufHkt thu vuqØe ds lkFk 437 bp 3' UTR rd rFkk ORF {ks= 480 bp ij gS tks 
lsfydksfuZ;k czsfd;kVk ls ESTs ds foyxu rFkk 159 ,ehuks vEyksa okys izksVhu dks dksfMr djrk gSA bl 
vfHky{k.k izLrqr fd;s gSaA fjolZ uksFkZu fo'ys"k.k dqN izksVhu dk vk.kfod Hkkj 18.39 fdyks MkYVu rFkk pI 

vufHkt thuksa dk yo.kh;rk ds izfr vijsX;qys'ku vkSj 8.58 gSA okLrfod le; PCR fo'ys"k.k] yo.k] lw[kk] 
MkmujsX;qys'ku vuqfØ;k dks crkrk gSA buesa ls dqN B.Mk rFkk rkih; ruko esa mPp vuqys[ku vfHkO;fDr dks 
thuksa dks iw.kZ yEckbZ esa cuk;k x;k gS] rFkk muds izdV djrk gSA ;|fi lw[ks ls vf/kdre vfHkO;fDr izkIr 
fØ;kRed fo'ys"k.k dks Hkh tk¡pk x;k gSA bl v/;;u esa] dh xbZ gSA SbSI – 1 dk ORF {ks=] pET 28a okgd esa 
geus vf}rh; vufHkt] yo.kizsfjr thu SbSI–1 Dyksu dh xbZ rFkk BL 21 (DE 3) bZ-dksykbZ dksf'kdkvksa 
¼lsfydksfuZ;k czsfd;kVk yo.k izsfjr-1½ dks mldh esa LFkkukUrfjr fd;k x;k gSA ruko dh mifLFkfr esa dsoy 
fØ;kRed lizek.krk gsrq p;fur fd;k gSA okgd dh rqyuk esa SbSI – 1 iquZfu;ksftr bZ- dksykbZ 

dksf'kdkvksa dh yo.kh;rk rFkk lw[ks dh fLFkfr esa SbSI – 1 ¼thu cSad accession la[;k JF 965339½ dks 
lgu'khyrk iznf'kZr djrh gSA ¼eksy- ck;ksy- fjl- iw.kZ yEckbZ rd cuk;k x;k gS] rFkk lw[ks o yo.kh;rk esa 
39(2012) 1943½mldh fØ;kRed lizek.krk dks foLrkj ls vfHkyk{kf.kd 

fd;k x;k gSA SbSI – 1 thu 917 bp yEch gS o yxkrkj 

,d vufHkt yo.k izsfjr lsfydksfuZ;k thu SbSI-1, E.Coli esa yo.k rFkk lw[kk lfg".kqrk iznku
djrk gS

uoy 

lsfydksfuZ;k ds cht izksVhu ls Hkjiwj gksrs gSaA vkSj buds disulphide linked poly peptide pair vk.kfod Hkkj = 
uotkr rus dks gjs lykn ds :i esa [kk;k tkrk gSA cht 63.5, 62.5, 54.7, 53.0, 43.2, 38.5 vkSj 35.1 kDa dk 
lajf{kr izksVhu ds fofHkUu foyk;dksa dk iz;ksx djds] cuk gqvk gSA tks fd {kkjh; vkSj vEyh; mioxZ ls f?kjk 
vuqØfed fu"d"kZ.k fof/k }kjk foHkkftr fd;k tkrk gSA gqvk gSA nks vk;keh tsy (Gel) yxHkx 32 fu'kku n'kkZrs 
ftlesa vklfor ty albumin ds fy;s] NaCl (1M) gSaA ftudk lefo|qrfoHko fcanq vkSj vk.kfod Hkkj 4.93 
Globulin ds fy;s] NaOH (0.1 N) Glutelin ds fy;s ls 11.6 vkSj ~ 5.2 ls ~ 109.4 kDa ds chp jgrk gSA 
vkSj E tO H (70% v/v) prolamina ds fy;s crkSj izksVhu ds fu'kku dk MALDI – TOF MS Peptide 

foyk;d bLrseky fd;k tkrk gSA Globulin 54.75 Mass fingerprint  }kjk fo'ys"k.k n'kkZrk gSS fd 19 
izfr'kr, albumin 34.30 izfr'kr vkSj Glutelin 8.70 izfr'kr izksVhu mikipe dh izfØ;k essa 'kkfey gS] 16 

izfr'kr iwjs cht lajf{kr izksVhu dks cukrk gSA foHkkftr izfr'kr ladsru dh izfØ;k esa vkSj 15 izfr'kr fofuekud 
izksVhu dks 2D Mk;xuy SDS – PAGE vkSj MALDI – izksVhu dh izfØ;k esa 'kkfey FksA isIVkbM nzO;eku 
TOF Mass Spectrometry }kjk igpkuk x;k A fQaxjfçUV fo'ys"k.k }kjk varj vkSj vkarj vk.kfod 
Globulin dk Hkkx] lkr Inter – Molecular disulfide linkage globulin fraction es mifLFkr Fks] 

lsfydksfuZ;k czSfd;kVk ds cht lajf{kr izksVhu dh iks"kdh; laHkkO;rk
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dIikQk;dl ,yosjst+h dh iz;ksxkRed virVh; [ksrh 1 xfeZ;ksa ds nkSjku leqnzh 'kSoky fodkl ¼vizSy ls twu½ 
ikd [kkM+h] Hkkjr ds nf{k.k iwohZ rV ij 'kq: dh xbZ FkhA izfrdwy i;kZoj.k dh fLFkfr dh otg ls de gksrk 
2010-2011 ds nkSjku 170 jk¶Vl ¼2 eh × 2 eh vkdkj½ gSA
esa dIikQk;dl ,yosjst+h yxk;k x;k vkSj mUgsa virVh; 2 mÙkj iwohZ ekulwu vof/k ¼uoEcj ls tuojh½ ds 
{ks= ¼rV ls 1.2 fdeh nwjh vkSj 8 ehVj dh xgjkbZ½ esa j[kk nkSjku] virVh; [ksrh v'kkar ygj vkSj mPp ikuh 
x;k FkkA blds lkFk rqyukRed v/;;u djus ds fy, 30 /kkjk dh otg ls tksf[ke Hkjk gS] blfy, ;g lykg 
jk¶Vl rVorhZ {ks= ¼0.5 ehVj xgjkbZ½ esa j[ks x, FksA nh tkrh gS fd cht lkexzh laxzg.k ds fy, o`{kkjksi.k 
izkjfEHkd rkSj ij 22.5 fdxzk rktk otu cht lkexzh izfr dks de djsaA 
jk¶Vl ds nj ls izR;kjksfir fd;k x;k FkkA 'kSoky ds 3 fdukjs ds fudV ikuh esa 'kSoky xzsftax dh ?kVuk;sa 
Qly dh dVkbZ 45 fnu ds fodkl ds ckn dh xbZ FkhA Qjojh vkSj ekpZ ds eghuksa esa xaHkhj gksrh gSaA blfy,] 
,d vkSlr ck;ksekl 219 fdyksxzke rktk otu izfr Hkfo"; esa Qly dh iSnkokj dks lkdkj djus ds fy, 
jk¶Vl dh nj ls virVh; {ks= dh [ksrh ls vkSj 127.5 Qly dh pjkbZ vkSj ckn ds uqdlku dks de djus 
fdyksxzke rktk otu izfr jk¶Vl rVh; {ks= dh [ksrh ls ds fy, fo'ks"k mik;ksa dh vko';drk gSA
izkIr fd;k x;k FkkA lky 2011-2012 ds nkSjku 95 4 flrEcj & vDVwcj ds eghus esa] ux.; cnyko ds 
izR;kjksfir jk¶Vl ¼2 eh ×  2 eh½ virVh; {ks= vkSj 10 

lkFk rVh; vkSj virVh; nksuksa {ks=ksa ls vf/kdre 
jk¶Vl rVh; {ks= esa j[ks x, FksA ,d vkSlr ck;ksekl 

ck;ksekl gkosZLV fd;k x;k FkkA 
195 fdxzk rktk otu izfr jk¶Vl dh nj ls virVh; 

lky 2011-2012 ds nkSjku xzkflysfj;k Mwjk dh [ksrh 
{ks= dh [ksrh ls izkIr fd;k x;k FkkA fd, x, iz;ksx ls ;g 

FkksuhFkwjkbZ esa dh xbZ FkhA izkjafHkd IykafVax 3.0 fdyksxzke 
flð gksrk gS fd virVh; {ks= dh [ksrh esa ck;ksekl dk 

rktk otu izfr jk¶Vl dh nj ls dh xbZ Fkh rFkk mlds 
mRiknu rVh; {ks= dh rqyuk esa vf/kd gksrk gSA 

ckn bls 140 jk¶Vl esa foLrfjr fd;k x;k FkkA 9.5 
v/;;u ds nkSjku dh xbZ fVIif.k;ksa bl izdkj gSa% 

vkfFkZd :i ls egRoiw.kZ leqnzh 'kSokyksa dh [ksrh

fdyks rktk otu ck;ksekl izfr jk¶Vl dh vkSlr ls varjky esa dh xbZ FkhA lky 2010-2011 ds nkSjku 'kSoky 
leqnzh 'kSoky Qly 45 fnu dh vof/k ds fodkl ds ckn dh 7 ckj gkosZfLVax dh xbZ ftues esa ls vf/kdre 
dkVk x;k FkkA ck;ksekl 4.42± 1.25 fdyksxzke izfr jk¶Vl dh nj ls 

fnlacj 2010 ds nkSjku izkIr fd;k x;kA ftldk nSfud xzkflysfj;k ,nqfyl Hkkjr esa vxj ds fy, dPps eky dk 
fodkl nj 8.71 izfr'kr FkkA blh rjg Qly dh rhu ,d izeq[k L=ksr gSA lky 2010 vkSj 2012 ds nkSjku 
gkosZfLVax 2011-2012 ds nkSjku dh xbZ ftuesa vf/kdre xzkflysfj;k ,nqfyl dh [ksrh 25 jk¶Vl ¼1.5 eh × 1.5 eh 
ck;ksekl 5.82± 2.37 fdyksxzke izfr jk¶Vl vkSj 7.5 vkdkj½ ftlesa vyxh  800 xzke@ jk¶Vl rktk otu ds 
izfr'kr nSfud fodkl nj ds lkFk uoacj esa izkIr fd;k nj ls izR;kjksfir dh xbZZ FkhA 'kSoky dh gkosZfLVax 60 fnu 
x;kA uoEcj & fnlEcj] ,l fQfyQksfeZ ds vf/kdre ds varjky esa dh xbZ FkhA lky 2010-2011 ds nkSjku 
fodkl dh vof/k gSA tSoHkkj çkfIr vkSj çfrfnu mRiknu 'kSoky dh 4 ckj gkosZfLVax dh xbZ ftuesa ls vf/kdre 
xfr ij yo.krk] ?kqfyr vkDlhtu] QkLQsV rFkk ukbVªsV ck;kseksl 6.170± 0.730 fdyksxzke izfr jk¶Vl ds nj ls 
dk xgjk çHkko iM+kA tuojh 2011 ds nkSjku izkIr fd;k x;kA ftldk nSfud 

fodkl nj 3.5% izfr'kr FkkA vis{kkd`r mPp ck;ksekl xzkflysfj;k lSfydksfuZ;k dks vPNh xq.koÙkk;qDr vxj dk 
&22011-2012 ds nkSjku izkIr fd;k x;k FkkA bl lky ds ek/;e ¼510  ± 25 xzke lseh  dh tsy rkdr vkSj lYQsV 

nkSjku 5 ckj gkosZLVhax dh xbZ ftuesa ls vDVwcj 2011 ds lkexzh 0.45± 0.06%½ crk;k x;k FkkA iwjd 
nkSjku vf/kdre ck;ksekl 18.89 ± 10.68 fdyksxzke agarophyte ds lalk/ku ds :i esa vizSy 2011 esa jk¶Vl 
rktk ctu izfr jk¶Vl dh nj ls izkIr fd;k x;k vkSj iðfr dk mi;ksx djds xzkflysfj;k lSfydksfuZ;k dh 
vf/kdre nSfud o`fð nj izfr fnu 6.2% ntZ dh xbZ FkhA [ksrh 'kq: dh xbZ FkhA igys iz;kl esa] 7 jk¶Vl ¼1.5 ehVj 
,l fQfyQksehZ dk çfrosnu dsjkxhuu ds ,d lzksr esa gSA × 1.5 ehVj vkdkj½ 1500 xzke rktk otu@jk¶Vl dh 
,l fQfyQksehZ ds fodkl vkSj ck;ksekl mRiknu esa izkjafHkd ck;ksekl ds lkFk izR;kjksfir fd;k x;k FkkA 
ekSleh cnyko dk v/;;u] 2 lky rd 2010-2012 ds leqnzh 'kSoky Qly dks 45 fnu dh vof/k ds fodkl ds 
nkSjku [ksrh dh csM+k fof/k viukdj fd;k x;k FkkA tqykbZ ckn dkVk x;k Fkk vkSj dqy 5 ckj gkosZLV~ fd;s x;sA  
2010 ds nkSjku 50 ck¡l ds jk¶Vl ¼1.5 eh × 1.5 eh mPp tSoHkkj 13.54± 1.466 fdyks xzke rktk otu izfr 
vkdkj½ 300 xzke@ jk¶Vl rktk otu dh nj ls jk¶Vl uoEcj esa ik;k x;k Fkk tcfd nSfud o`fð nj izfr 
izR;kjksfir fd, x, FksA 'kSoky dh gkosZfLVax 30 fnu ds fnu 4.2% FkkA

MkVk dh iqujko`fr ns[kus ds fy, nksuksa teZIykTe dk o"kZ 2006-2008 dh f}okf"kZd fjiksVZ es izkjafHkd ifj.kkeksa 
mi;ksx djrs gq, nks nks jk¶Vl esa [ksrh dh x;h rFkk ds vk/kkj ij ;g ik;k x;k fd mÙkd loaf/kZr tsyh fnyk 
Qly dks 180 fnu dh vof/k ds ckn dkVk x;k FkkA vlhjkslk teZfyax tks iksjcanj] xqtjkr ls ,df=r fd, 
çkIr ifj.kkeksa ls ;g Kkr gqvk fd ÅÙkd loaf/kZr x, Fks muds fodkl nj taxyh izdkj ds tsyhfnyk 
teZIykTe }kjk izkIr fd;k x;k ck;ksekl] taxyh izdkj vlhjkslk ,joknh] ¼rfeyukMw½ ls ,df=r fd, x, Fks 
ds teZIykTe ls izkIr ck;ksekl ls 3-4 xquk vf/kd FkkA mudh rqyuk esa nks xquk ik;k x;k tcfd [ksrh nksuksa 
bl iz;ksx ds 3 ls 4 Qly ds fy, t+kjh j[kk tk,xkA txg fuyacu iRFkj dh [ksrh fof/k }kjk fd;k x;k FkkA  

ÅÙkd laof/kZr vkSj taxyh izdkj ds tsyhfnyk vlhjkslk dh [ksrh ds fodkl nj dk rqyukRed v/;;u 

bfiQkbV~l dh [ksrh esa ,fiQsf;fVl dh vkcknh dk v/;;u fd;k 
ij fpid dj varfj{k] iks"kd rRoksa] vkSj izdk'k ds fy, x;kA iwoZ fof/k esa dqy 23 vf/kthfod 'kSoky ns[ks x;s] 
vYxk ls izfrLi/kkZ djrs gSaA ekSleh ,fiQkb;sfjt+e ,d ftuesa ls 10 iztkfr;ka gjh 'kSoky] vkSj 5 iztkfr;ka Hkwjh 
,slk QSDVj gS tks 'kSoky dh [ksrh vkSj dbZ vtSfod 'kSoky vkSj 8 iztkfr;ka yky 'kSoky ls lacaf/kr FkhA ckn 
QSDVjksa dks cqjh rjg çHkkfor djrk gSA th vfljkslk dh fof/k esa dqy 24 vf/kthfod 'kSoky ns[ks x;s] ftlesa 
bfiQkbV~l dh vf/kd la[;k dks vkdf"kZr djrh gSA ,d ls 10 iztkfr;k gjh 'kSoky] 3 iztkfr;ka Hkwjh 'kSoky vkSj 
o"kZ ds fy, uoEcj 2009 ls vDVwcj 2010 ds chp lhesaV 11 iztkfr;ka yky 'kSoky ls lacaf/kr FkhaA buls th 
Cyksd esa jk¶Vl fof/k viukdj ftyhfM+;syk vfljkslk vfjjkslk dh [ksrh ij dkQh çHkko iM+k A 

ikS/k ewy ds tho gSa tks vYxk dh ckgjh lrg 

th vfjjkslk [ksrh es ,fiQkb;sfVt+e

vkfFkZd #i ls egRoiw.kZ leqnzh 'kSokyksa dh [ksrh ds cM+s [ksrh dks lkeF;Ziw.kZ n`f"CV ls ns[kk tk jgk gSA [kk| dh 
Lrj ij O;kogkfjd d`fÔ çkS|ksfxfd;ksa ds fodkl ij tSo fofo/krk] VSDlksukseh] leqnzh 'kSoky] tho foKku vkSj 
laLFkku us vuqla/kku dsfUnzr fd;k gSA leqnzh 'kSoky dh mi;ksxh vuqla/kkuksa ij Hkh v/;;u fd;k x;k gSA 

ouLifr dh cgqrk;r vkfn ls lacaf/kr uksV~l rS;kj fd, usVodZ ifj;kstuk ¼,u MCyw ih 18½ ds ,d Hkkx ds :i 
x, gSaA bl v/;+;u esa dqy 282 'kSoky dh iztkfr;ka esa rfeyukMq rV dh 'kSoky fofo/krk dk v/;+;u fd;k tk 
bdëk dh xbZa vkSj mudh igpku dh xbZ gS] ftuesa lss 80 jgk gSA leqnzh 'kSoky fofo/krk dk vkdyu djus ds fy, 
iztkfr;ka DyksjksQk;Vk] 56 fQvksQk;Vk vkSj 146 ,Uuksj ls ysdj dU;kdqekjh rd vkSj eUukj dh [kkM+h ds 
iztkfr;ka jksM+ksaQk;Vk ls lacaf/kr gSaA fnypLi ckr ;g gS }hiksa esa ,d O;kid losZ{k.k fd;k x;k gSA dqy 42 LVs'kuksa 
fd buesa ls 33 iztkfr;ksa dks fo'ks"k :i ls eUukj }hiksa dh dk p;u fd;k x;k A eq[; Hkwfe ds varTokZjh; rV esa 
[kkM+h ls ,d= fd;k x;k gSA ek/;fed L=ksrksa vkSj MsVk leqnzh 'kSoky fofo/krk 4.0 ehVj xgjkbZ esa ntZ dh xbZ gSA 
ladyu ls bl {ks= ds fy, dqy 277 iztkfr;ksa dk irk v/;;u dk nk;jk 10 ehVj dh xgjkbZ rd fy;k x;k gSA 
pyk gSA lHkh ,df=r çtkfr;ksa ds gjcsfj;e 'khV tujsV leqnzh 'kSoky iztkfr;ksa ds fMftVy QksVksxzkQ muds vius 
fd;s x;s Aizkd`frd fuokl LFkku esa fy, x, gSaA blds vykok {ks= 

rV dh LFkykd`fr dh fjdkWfMZax] fuokl LFkku dh izd`fr] 

0

rfeyukMq rV esa leqnzh 'kSoky dh tSo&fofo/krk

tSo fofo/krk ,oe~ d`fÔ

leqnzh 'kSoky vuqla/kku
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dIikQk;dl ,yosjst+h dh iz;ksxkRed virVh; [ksrh 1 xfeZ;ksa ds nkSjku leqnzh 'kSoky fodkl ¼vizSy ls twu½ 
ikd [kkM+h] Hkkjr ds nf{k.k iwohZ rV ij 'kq: dh xbZ FkhA izfrdwy i;kZoj.k dh fLFkfr dh otg ls de gksrk 
2010-2011 ds nkSjku 170 jk¶Vl ¼2 eh × 2 eh vkdkj½ gSA
esa dIikQk;dl ,yosjst+h yxk;k x;k vkSj mUgsa virVh; 2 mÙkj iwohZ ekulwu vof/k ¼uoEcj ls tuojh½ ds 
{ks= ¼rV ls 1.2 fdeh nwjh vkSj 8 ehVj dh xgjkbZ½ esa j[kk nkSjku] virVh; [ksrh v'kkar ygj vkSj mPp ikuh 
x;k FkkA blds lkFk rqyukRed v/;;u djus ds fy, 30 /kkjk dh otg ls tksf[ke Hkjk gS] blfy, ;g lykg 
jk¶Vl rVorhZ {ks= ¼0.5 ehVj xgjkbZ½ esa j[ks x, FksA nh tkrh gS fd cht lkexzh laxzg.k ds fy, o`{kkjksi.k 
izkjfEHkd rkSj ij 22.5 fdxzk rktk otu cht lkexzh izfr dks de djsaA 
jk¶Vl ds nj ls izR;kjksfir fd;k x;k FkkA 'kSoky ds 3 fdukjs ds fudV ikuh esa 'kSoky xzsftax dh ?kVuk;sa 
Qly dh dVkbZ 45 fnu ds fodkl ds ckn dh xbZ FkhA Qjojh vkSj ekpZ ds eghuksa esa xaHkhj gksrh gSaA blfy,] 
,d vkSlr ck;ksekl 219 fdyksxzke rktk otu izfr Hkfo"; esa Qly dh iSnkokj dks lkdkj djus ds fy, 
jk¶Vl dh nj ls virVh; {ks= dh [ksrh ls vkSj 127.5 Qly dh pjkbZ vkSj ckn ds uqdlku dks de djus 
fdyksxzke rktk otu izfr jk¶Vl rVh; {ks= dh [ksrh ls ds fy, fo'ks"k mik;ksa dh vko';drk gSA
izkIr fd;k x;k FkkA lky 2011-2012 ds nkSjku 95 4 flrEcj & vDVwcj ds eghus esa] ux.; cnyko ds 
izR;kjksfir jk¶Vl ¼2 eh ×  2 eh½ virVh; {ks= vkSj 10 

lkFk rVh; vkSj virVh; nksuksa {ks=ksa ls vf/kdre 
jk¶Vl rVh; {ks= esa j[ks x, FksA ,d vkSlr ck;ksekl 

ck;ksekl gkosZLV fd;k x;k FkkA 
195 fdxzk rktk otu izfr jk¶Vl dh nj ls virVh; 

lky 2011-2012 ds nkSjku xzkflysfj;k Mwjk dh [ksrh 
{ks= dh [ksrh ls izkIr fd;k x;k FkkA fd, x, iz;ksx ls ;g 

FkksuhFkwjkbZ esa dh xbZ FkhA izkjafHkd IykafVax 3.0 fdyksxzke 
flð gksrk gS fd virVh; {ks= dh [ksrh esa ck;ksekl dk 

rktk otu izfr jk¶Vl dh nj ls dh xbZ Fkh rFkk mlds 
mRiknu rVh; {ks= dh rqyuk esa vf/kd gksrk gSA 

ckn bls 140 jk¶Vl esa foLrfjr fd;k x;k FkkA 9.5 
v/;;u ds nkSjku dh xbZ fVIif.k;ksa bl izdkj gSa% 

vkfFkZd :i ls egRoiw.kZ leqnzh 'kSokyksa dh [ksrh

fdyks rktk otu ck;ksekl izfr jk¶Vl dh vkSlr ls varjky esa dh xbZ FkhA lky 2010-2011 ds nkSjku 'kSoky 
leqnzh 'kSoky Qly 45 fnu dh vof/k ds fodkl ds ckn dh 7 ckj gkosZfLVax dh xbZ ftues esa ls vf/kdre 
dkVk x;k FkkA ck;ksekl 4.42± 1.25 fdyksxzke izfr jk¶Vl dh nj ls 

fnlacj 2010 ds nkSjku izkIr fd;k x;kA ftldk nSfud xzkflysfj;k ,nqfyl Hkkjr esa vxj ds fy, dPps eky dk 
fodkl nj 8.71 izfr'kr FkkA blh rjg Qly dh rhu ,d izeq[k L=ksr gSA lky 2010 vkSj 2012 ds nkSjku 
gkosZfLVax 2011-2012 ds nkSjku dh xbZ ftuesa vf/kdre xzkflysfj;k ,nqfyl dh [ksrh 25 jk¶Vl ¼1.5 eh × 1.5 eh 
ck;ksekl 5.82± 2.37 fdyksxzke izfr jk¶Vl vkSj 7.5 vkdkj½ ftlesa vyxh  800 xzke@ jk¶Vl rktk otu ds 
izfr'kr nSfud fodkl nj ds lkFk uoacj esa izkIr fd;k nj ls izR;kjksfir dh xbZZ FkhA 'kSoky dh gkosZfLVax 60 fnu 
x;kA uoEcj & fnlEcj] ,l fQfyQksfeZ ds vf/kdre ds varjky esa dh xbZ FkhA lky 2010-2011 ds nkSjku 
fodkl dh vof/k gSA tSoHkkj çkfIr vkSj çfrfnu mRiknu 'kSoky dh 4 ckj gkosZfLVax dh xbZ ftuesa ls vf/kdre 
xfr ij yo.krk] ?kqfyr vkDlhtu] QkLQsV rFkk ukbVªsV ck;kseksl 6.170± 0.730 fdyksxzke izfr jk¶Vl ds nj ls 
dk xgjk çHkko iM+kA tuojh 2011 ds nkSjku izkIr fd;k x;kA ftldk nSfud 

fodkl nj 3.5% izfr'kr FkkA vis{kkd`r mPp ck;ksekl xzkflysfj;k lSfydksfuZ;k dks vPNh xq.koÙkk;qDr vxj dk 
&22011-2012 ds nkSjku izkIr fd;k x;k FkkA bl lky ds ek/;e ¼510  ± 25 xzke lseh  dh tsy rkdr vkSj lYQsV 

nkSjku 5 ckj gkosZLVhax dh xbZ ftuesa ls vDVwcj 2011 ds lkexzh 0.45± 0.06%½ crk;k x;k FkkA iwjd 
nkSjku vf/kdre ck;ksekl 18.89 ± 10.68 fdyksxzke agarophyte ds lalk/ku ds :i esa vizSy 2011 esa jk¶Vl 
rktk ctu izfr jk¶Vl dh nj ls izkIr fd;k x;k vkSj iðfr dk mi;ksx djds xzkflysfj;k lSfydksfuZ;k dh 
vf/kdre nSfud o`fð nj izfr fnu 6.2% ntZ dh xbZ FkhA [ksrh 'kq: dh xbZ FkhA igys iz;kl esa] 7 jk¶Vl ¼1.5 ehVj 
,l fQfyQksehZ dk çfrosnu dsjkxhuu ds ,d lzksr esa gSA × 1.5 ehVj vkdkj½ 1500 xzke rktk otu@jk¶Vl dh 
,l fQfyQksehZ ds fodkl vkSj ck;ksekl mRiknu esa izkjafHkd ck;ksekl ds lkFk izR;kjksfir fd;k x;k FkkA 
ekSleh cnyko dk v/;;u] 2 lky rd 2010-2012 ds leqnzh 'kSoky Qly dks 45 fnu dh vof/k ds fodkl ds 
nkSjku [ksrh dh csM+k fof/k viukdj fd;k x;k FkkA tqykbZ ckn dkVk x;k Fkk vkSj dqy 5 ckj gkosZLV~ fd;s x;sA  
2010 ds nkSjku 50 ck¡l ds jk¶Vl ¼1.5 eh × 1.5 eh mPp tSoHkkj 13.54± 1.466 fdyks xzke rktk otu izfr 
vkdkj½ 300 xzke@ jk¶Vl rktk otu dh nj ls jk¶Vl uoEcj esa ik;k x;k Fkk tcfd nSfud o`fð nj izfr 
izR;kjksfir fd, x, FksA 'kSoky dh gkosZfLVax 30 fnu ds fnu 4.2% FkkA

MkVk dh iqujko`fr ns[kus ds fy, nksuksa teZIykTe dk o"kZ 2006-2008 dh f}okf"kZd fjiksVZ es izkjafHkd ifj.kkeksa 
mi;ksx djrs gq, nks nks jk¶Vl esa [ksrh dh x;h rFkk ds vk/kkj ij ;g ik;k x;k fd mÙkd loaf/kZr tsyh fnyk 
Qly dks 180 fnu dh vof/k ds ckn dkVk x;k FkkA vlhjkslk teZfyax tks iksjcanj] xqtjkr ls ,df=r fd, 
çkIr ifj.kkeksa ls ;g Kkr gqvk fd ÅÙkd loaf/kZr x, Fks muds fodkl nj taxyh izdkj ds tsyhfnyk 
teZIykTe }kjk izkIr fd;k x;k ck;ksekl] taxyh izdkj vlhjkslk ,joknh] ¼rfeyukMw½ ls ,df=r fd, x, Fks 
ds teZIykTe ls izkIr ck;ksekl ls 3-4 xquk vf/kd FkkA mudh rqyuk esa nks xquk ik;k x;k tcfd [ksrh nksuksa 
bl iz;ksx ds 3 ls 4 Qly ds fy, t+kjh j[kk tk,xkA txg fuyacu iRFkj dh [ksrh fof/k }kjk fd;k x;k FkkA  

ÅÙkd laof/kZr vkSj taxyh izdkj ds tsyhfnyk vlhjkslk dh [ksrh ds fodkl nj dk rqyukRed v/;;u 

bfiQkbV~l dh [ksrh esa ,fiQsf;fVl dh vkcknh dk v/;;u fd;k 
ij fpid dj varfj{k] iks"kd rRoksa] vkSj izdk'k ds fy, x;kA iwoZ fof/k esa dqy 23 vf/kthfod 'kSoky ns[ks x;s] 
vYxk ls izfrLi/kkZ djrs gSaA ekSleh ,fiQkb;sfjt+e ,d ftuesa ls 10 iztkfr;ka gjh 'kSoky] vkSj 5 iztkfr;ka Hkwjh 
,slk QSDVj gS tks 'kSoky dh [ksrh vkSj dbZ vtSfod 'kSoky vkSj 8 iztkfr;ka yky 'kSoky ls lacaf/kr FkhA ckn 
QSDVjksa dks cqjh rjg çHkkfor djrk gSA th vfljkslk dh fof/k esa dqy 24 vf/kthfod 'kSoky ns[ks x;s] ftlesa 
bfiQkbV~l dh vf/kd la[;k dks vkdf"kZr djrh gSA ,d ls 10 iztkfr;k gjh 'kSoky] 3 iztkfr;ka Hkwjh 'kSoky vkSj 
o"kZ ds fy, uoEcj 2009 ls vDVwcj 2010 ds chp lhesaV 11 iztkfr;ka yky 'kSoky ls lacaf/kr FkhaA buls th 
Cyksd esa jk¶Vl fof/k viukdj ftyhfM+;syk vfljkslk vfjjkslk dh [ksrh ij dkQh çHkko iM+k A 

ikS/k ewy ds tho gSa tks vYxk dh ckgjh lrg 

th vfjjkslk [ksrh es ,fiQkb;sfVt+e

vkfFkZd #i ls egRoiw.kZ leqnzh 'kSokyksa dh [ksrh ds cM+s [ksrh dks lkeF;Ziw.kZ n`f"CV ls ns[kk tk jgk gSA [kk| dh 
Lrj ij O;kogkfjd d`fÔ çkS|ksfxfd;ksa ds fodkl ij tSo fofo/krk] VSDlksukseh] leqnzh 'kSoky] tho foKku vkSj 
laLFkku us vuqla/kku dsfUnzr fd;k gSA leqnzh 'kSoky dh mi;ksxh vuqla/kkuksa ij Hkh v/;;u fd;k x;k gSA 

ouLifr dh cgqrk;r vkfn ls lacaf/kr uksV~l rS;kj fd, usVodZ ifj;kstuk ¼,u MCyw ih 18½ ds ,d Hkkx ds :i 
x, gSaA bl v/;+;u esa dqy 282 'kSoky dh iztkfr;ka esa rfeyukMq rV dh 'kSoky fofo/krk dk v/;+;u fd;k tk 
bdëk dh xbZa vkSj mudh igpku dh xbZ gS] ftuesa lss 80 jgk gSA leqnzh 'kSoky fofo/krk dk vkdyu djus ds fy, 
iztkfr;ka DyksjksQk;Vk] 56 fQvksQk;Vk vkSj 146 ,Uuksj ls ysdj dU;kdqekjh rd vkSj eUukj dh [kkM+h ds 
iztkfr;ka jksM+ksaQk;Vk ls lacaf/kr gSaA fnypLi ckr ;g gS }hiksa esa ,d O;kid losZ{k.k fd;k x;k gSA dqy 42 LVs'kuksa 
fd buesa ls 33 iztkfr;ksa dks fo'ks"k :i ls eUukj }hiksa dh dk p;u fd;k x;k A eq[; Hkwfe ds varTokZjh; rV esa 
[kkM+h ls ,d= fd;k x;k gSA ek/;fed L=ksrksa vkSj MsVk leqnzh 'kSoky fofo/krk 4.0 ehVj xgjkbZ esa ntZ dh xbZ gSA 
ladyu ls bl {ks= ds fy, dqy 277 iztkfr;ksa dk irk v/;;u dk nk;jk 10 ehVj dh xgjkbZ rd fy;k x;k gSA 
pyk gSA lHkh ,df=r çtkfr;ksa ds gjcsfj;e 'khV tujsV leqnzh 'kSoky iztkfr;ksa ds fMftVy QksVksxzkQ muds vius 
fd;s x;s Aizkd`frd fuokl LFkku esa fy, x, gSaA blds vykok {ks= 

rV dh LFkykd`fr dh fjdkWfMZax] fuokl LFkku dh izd`fr] 

0

rfeyukMq rV esa leqnzh 'kSoky dh tSo&fofo/krk

tSo fofo/krk ,oe~ d`fÔ

leqnzh 'kSoky vuqla/kku



tSo fofo/krk ds v/;;u esa u, vkokl ds vUos"k.k ls ubZ vkSj thu vuqØe.k }kjk Hkh bldh iqf"V gksrh gSA iztkfr 

iztkfr;ksa dh tkudkjh izkIr djus dk volj feyrk gSA dh fof'k"V igpku blds Ýkan~l ds dqaMfyr izd`fr vkSj 

fiNys f}okf"kZd fjikssVZ esa dPN dh [kkM+h ds }hiksa ls 93 ;qfVªlsYl esa cky vkSj osLrhcqyj cky fu'kku ds vHkko dh 

fof'k"V leqnzh 'kSoky iztkfr;ksa dh lwpuk nh xbZ gS ftuesa izd`fr esa fufgr gSA ;g iztkfr] Hkkjr esa ikbZ tkusokyh 

ls 14 Hkkjr ds fy, ubZ iztkfr;ka FkhA orZeku fjiksVZ esa lcls yach iztkfr;ksa esa ls ,d gS] e/; ebZ ls 'kq: twu esa 

geus vHkh rd vuof.kZr iztkfr;ksa ds :i esa dksfM;e bldh ÅapkbZ 25-30 lseh ntZ dh xbZ FkhA bl çtkfr ds 

LifyZl dh igpku dh iqf"V lajpukRed vkSj iztuu o.kZ dbZ vU; pkfjf=d fo'ksÔrkvksa ij Hkh vuqla/kku fd;s x;sA 

ds vk/kkj ij dh gSA blds vykok QSVh ,flM dh :ijs[kk 

dPN dh [kkM+h ds }hiksa ls ntZ dh xbZ ubZ iztkfrdksfM;e Lihjfyl 

fiNys f}okf"kZd fjiksVZ esa geus xqtjkr rV ds leqnzh bfrgkl dk irk pyk gSA twLikslZ dh udkjkRed 

'kSoky tSo fofo/krk ij dke djus dh lwpuk nh gS rFkk QksVksVkdfVd vkoktkgh ntZ dh xbZ vkSj jkbtksfM;y 

198 iztkfr;ksa dh lwph nh xbZ FkhA bl v/;;u ls ;g dksf'kdk ds vxznwr esa iz;ksx'kkyk dYpj esa igyh 

Li"V gks x;k Fkk fd Kkr iztkfr;ksa essa ls dqN ds forj.k dksf'kdk foHkktu ds ckn c<+ko ns[kk x;kA bu ?kVukvksa 

dh lhek lhfer gS vkSj bl rjg bl {ks= ds fy, LFkkfud dks chtk.kq fuiVku vkSj vadqj.k dh laHkkouk dks c<+kus 

gks ldrs gSaA rF; ;g gS fd LFkkfud okys iztkfr ekuo dk ikfjfLFkfrd :ikarj ekuk tkrk gSA 5 lseh yackbZ dh 

izsfjr ifjorZu dh pisV esa gSa vkSj bldks /;ku esa j[krs gq,] teZfyax ftudh vkdkfjdh enj ÝkUM~l ds leku Fkh pkj 

rRdky laj{k.k fn, tkus dh t:jr gSA vYok vks;sVk] lIrkg ds Hkhrj fodflr fd, x, dYpj daMhlu fuEu 

fFkoh et folky{eh et tks'kh et d`".kewfrZ }kjk ewyr% izdkj Fkh 24 ± 1 fMxzh lsfYl;l rkieku] mtkys lQsn 

xksiukFk rV ls of.kZr fd;k x;k gS fd ;g ,d ¶yksjkslsaV ySai ds uhps va/ksjs esa 12:12 ots izdk'k vkSj 

laosnu'khy iztkfr gSA vyax tks dsoy xksiukFk ls 30 va/ksjs esa j[kk x;k FkkA bl v/;;u us twL;kslZ ds d`f=e 

fdeh nf{k.k esa gS ogka izkd`frd okl ds fxjkoV dk ,d baMD'ku rFkk d`fÔ dh laHkkouk dks çnf'kZr fd;k gSA ;g 

egRoiw.kZ [krjk cuk gqvk gSA bl izdkj vYok vks;sVk ds laj{k.k dk ,d lk/ku çnku dj ldrk gSA vk.kfod Lrj 

thou bfrgkl ds iSVuZ dks le>uk egRoiw.kZ gks tkrk gSA ij ITS vkSj rbcl thu Øe us oxhZdj.k fofHkUurk fuf'pr 

v/;;u esa bufoVªks dh fLFkfr ds rgr bl iztkfr esa fd;kA 

ckbZ¶ySftysV twLikslZ }kjk u, izdkj ds vySafxd thou 

xksiukFk ds vYok vks;sVk ds thou pØ ds v/;;u % ,M ,aMfed çtkfr  fiNys f}okf"kZd fjiksVZ esa Hkkjrh; rV ls xzkflysfj;k Mwjk izsfjr djrk gSA xzkflysfj;k Mwjk ds rhukas thou pj.kksa ds 
¼lh-vxk/kZ½ ts vxk/kZ dks csgrj xq.koÙkk ds vxkjkst ¼1% o`fð nj vkSj vxkjkst dh fo'ks"krkvksa ds lkFk muds 

&2tsy> 1900 xzk-ls-eh- ½ ds mRiknu ds fy, lwfpr fd;k tSovk.kqfod ekdZj lqgyd p;u dks v/;;u fd;k x;k 
x;k Fkk tks tSo izkS|ksfxdh vuqiz;ksxksa ds fy, mi;qDr gSA gSA VsVªkLiksjksQkbZV esa vxkjkst dk mRiknu vf/kd ik;k 
vU; m".kdfVca/kh; leqnzh 'kSoky dh rjg blds lhfer x;k tcfd vf/kdre o`fð nj eknk xSfeVksQkbV esa ntZ 
forj.k vkSj NksVh mez ds dkj.k blds okf.kfT;d mi;ksx dh xbZA ;g v/;;u iztuu dk;ZØeksa ds fy, Hkh 
ds lalk/kuksa ds lao/kZu ds fy, t:jr eglwl dh xbZ tks Qk;nsean gks ldrk gSA ¼,DokdYpj 318, (2011) 389½
bldh [ksrh ds ek/;e ls blds mRiknu dks c<+kus dks 

xzkflysfj;k Mwjk ds vkblksekfQZd xSfeVksQkbV ¼uj vkSj eknk½ ,oa LiksjksQkbZV ds o`fð nj vkSj vxkjkst 
dh fo'ks"krk, rFkk mudk ekdZj ds lgk;rk ls p;u

leqnzh 'kSoky iztkfr;kW ,d= dh vkSj igpkuh xbZ gSA QaQ wnjk s / kh ] thok.k qjk s / k h ] ,.VhfV ªi suk slk sey] 
ftlesa ls 13 nqckjk yh xbZ vkSj ,d ubZ çtkfr gSA ,sUVhysblesuh,y] dSalj fojks/kh½ vkSj ACTREC us  

uewus ,.VhdSalj ds fy;s lfØ; ik;sA 74 esFkukWy vkSj tyh; vdZ@va'k lhMhvkjvkbZ dks Hksts 
vkSj ACTREC eqacbZ dks Hksts x;sA  bu iztkfr;ksa ds okmpj uewuk gcsZfj;k fjiksftVjh lanHkZ 

ds fy, ,uvkbZvks ds fy, Hkstk x;k gSA LVh;fjax lfefr 20 vdZ ds uewus lhMhvkjvkbZ }kjk lfØ; lwfpr fd;s 
rFkk MoES dks dk;Z iw.kZ gksus dk çfrosnu Hkstk x;kA x;s ¼,.VhgkbijyhfifMfed] ,.VhgkijXykblsfed] 
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lkxj ls MªXl ij MoES dk;ZØe esa lrr Hkkxhnkjh

Hkkjrh; leqnzh 'kSoky la'kk/kuksa ls çkd`frd mRikn ,oe~ O;qRiUu
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leqnzh 'kSoky cSDVhfj;y ds chp ijLij fØ;k leqnzh fodkl ij mudh Hkwfedk dks LFkkfir djus ds fy, fd;k 

'kSoky ds fodklkRed tho foKku ds ,d fnypLi igyw x;k FkkA bl v/;;u ds fu"d"kksZa ls irk pyk gS fd , 

gS vkSj lexz leqnzh 'kSoky ds fodkl vkSj mlds izlkj ls cSDVhfj;k 'kSoky ds lajpukRed fodkl vkSj o`fð esa ,d 

lacaf/kr ck;ksVk dh ikfjfLFkfrd Hkwfedkvksa dks le>us ds egRoiw.kZ Hkwfedk fuHkkrsa gSaA vYoslh ds lnL; ifjHkkf"kr 

fy, egRoiw.kZ gSA thok.kq tyh; ikfjfLFkfrdh ra= esa flaFksfVd ehfM;k esa ,Dlts+fud ek/;e esa j[kus ij viuh 

vke fuokfl;ksa dh rjg leqnzh 'kSoky ds nksuksa cká vkSj fof'k"V Q+ksfy,y FkSyl vkdkfjdh dks [kks nsrs gSa ijUrq 

vkarfjd ÅÙkdksa ij fpids jgrsa gSa vkSj leqnzh 'kSoky ds tc dYpj ehfM;k esa thok.kq Mkys tkrs gSa rks ;s viuh 

vklikl ds okrkoj.k esa muds }kjk mRiUu dh xbZ lkekU; Q+ksfy,t FkSyl vkdkfjdh izkIr dj ysrs gSaA 

dkcZfud dkcZu dh ,d cM+h jkf'k ij Q+hM ds :i esa ¼,DokfVd ckW;ykth] 12 (2011) 13½ blh rjg thok.kq 

bLrseky djrsa gSaA orZeku v/;;u esa vyx vyx 'kSoky xzkflysfj;k Mwjk esa Hkh dyh izsj.k djds mlds fodkl esa 

dh fofHkUu iztkfr;ksa xzkflysfj;k vkSj vYok ls Rofjr o`fð djrsa gSaA ¼,QbZ,e,l ekbØks ck;ksyk- vkSj 

bihQk;fVd vkSj ,aMks Qk;kfVd cSDVhfj;k dk vyxko bdksyk- 76 (2011) 381)

vkSj LØhfuax buds iz;ksx'kkyk dYpj esa leqnzh 'kSoky ds 

leqnzh 'kSoky vkSj cSDVhfj;y ds chp ijLij fØ;k 

orZeku esa yky 'kSoky thul xzSVsyqfi;k ftuesa ls 90 ls igpku dh xbZ gSA 3,6 ,ugkbZMªksxSysDVksl dh vf/kd 
vf/kd iztkfr;ka 'kkfey gSa muesa th fQ+fyfluk dk dkQh ek=k vkSj de fpifpikiu okys lYQsVsM 
okf.kfT;d ewY; gSA bldk ijaijkxr :i ls] dbZ ,f'k;kbZ iksyhlsdsjkbM~l dSjkxhuu cukus dks bl vYxk ls fjiksVZ 
ns'kksa esa mi;ksx fd;k tk jgk gS tgka rktk vYxy FkSykbZ Hkh fd;k x;k gSA tkiku esa xzSVsyqfi;k fQ+fyfluk dh [ksrh 
dk LFkkuh; Lrj ij ,d #fpdj [kk| vkbVe ds :i esa ouLifr izlkj ds ek/;e ls djus dk iz;kl fd;k tk pqdk 
foi.ku fd;k tkrk gSA bl 'kSoky dh mi;ksfxrk] blds gSA vks[kk iksVZ rV ls flrEcj 2011 ,d= fd;s x,] th 
,aVhvkWDlhMsaV le`ð xq.k] lw{e iks"kd rRoksa dh miyC/krk fQfyfluk ds VsVªk Liksj ds fodkl dk v/;;u fd;k x;k 
vkSj vkgkj esa Qkbcj dh mPp lkexzh ds dkj.k gSA blds FkkA 
vykok gky gh esa blesa mPp nok mi;ksxh ;kSfxdksa dh Hkh 

iz;ksx'kkyk ifjfLFkfr;ksa esa xzSVsyqfi;k fQ+fyfluk (Lamouroux) lh-vxk/kZ esa VsVªk Liksj fodkl

izksVksIykLV dk iqutZuu leqnzh 'kSokyksa dh fofo/k cgq:fir fMLd tSls fn[kus okys ikS/kksa esa rRLFkkuh; 
iztkfr;ksa ds fy, lwfpr fd;k x;k gSA fofHkUu feFkkbyhdj.k dh fLFkfr dk nj (%) Øe'k% bl izdkj 
ekjdksVkbiksa esa çksVksIykLVksa dk iqutZuu bihtsfUVd Fkk% 27.02, 32.43 vksSj 14.86% A v/;;u ls irk pyk 
fofHkUurk ds QyLo#i ik;k x;kA feFkkbyhdj.k  fd vkdkfjdh dk laca/k Mh,u, ds feFkkbyhdj.k ds 
laca/kh vkdyu }kjk irk yxk fd izkd`frd ikS/kksa esa çdkj ls gSA iqu% ;g Hkh ns[kk x;k fd 30° ls ij lkekU; 
Mh,u, ds fofHkUu LFkkuksa ij feFkkbyhdj.k dh fLFkfr fQykesUVlo FkkYyh ls fMLd Vkbi dh Å"eh; fLFkjrk 
dk nj ¼%½ bl izdkj Fkk% 32.43% fcuk feFkkbyhdj.k] mPp FkhA ¼ej- ck;ksVsduks- 2012; doi 10, 1007, & 1020-

24.32% gsehfeFkkbyhdj.k vkSj 20.27% feFkkbyhdj.k  012-9434-7½ 
Mh,u, ds nksuksa fljks ds vkarfjd lk;Vksflu ijA tcfd 

feFkkbyhdj.k laosnu'khy izo/kZu cgq:irk i)fr }kjk Kkr mYok jsfVdqysVk ds izksVksIykLV tfur 
ikS/kk ds chp i'ptuu lEcU/kh fofo/krk

(MSAP) 
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tSo fofo/krk ds v/;;u esa u, vkokl ds vUos"k.k ls ubZ vkSj thu vuqØe.k }kjk Hkh bldh iqf"V gksrh gSA iztkfr 

iztkfr;ksa dh tkudkjh izkIr djus dk volj feyrk gSA dh fof'k"V igpku blds Ýkan~l ds dqaMfyr izd`fr vkSj 

fiNys f}okf"kZd fjikssVZ esa dPN dh [kkM+h ds }hiksa ls 93 ;qfVªlsYl esa cky vkSj osLrhcqyj cky fu'kku ds vHkko dh 

fof'k"V leqnzh 'kSoky iztkfr;ksa dh lwpuk nh xbZ gS ftuesa izd`fr esa fufgr gSA ;g iztkfr] Hkkjr esa ikbZ tkusokyh 

ls 14 Hkkjr ds fy, ubZ iztkfr;ka FkhA orZeku fjiksVZ esa lcls yach iztkfr;ksa esa ls ,d gS] e/; ebZ ls 'kq: twu esa 

geus vHkh rd vuof.kZr iztkfr;ksa ds :i esa dksfM;e bldh ÅapkbZ 25-30 lseh ntZ dh xbZ FkhA bl çtkfr ds 

LifyZl dh igpku dh iqf"V lajpukRed vkSj iztuu o.kZ dbZ vU; pkfjf=d fo'ksÔrkvksa ij Hkh vuqla/kku fd;s x;sA 

ds vk/kkj ij dh gSA blds vykok QSVh ,flM dh :ijs[kk 

dPN dh [kkM+h ds }hiksa ls ntZ dh xbZ ubZ iztkfrdksfM;e Lihjfyl 

fiNys f}okf"kZd fjiksVZ esa geus xqtjkr rV ds leqnzh bfrgkl dk irk pyk gSA twLikslZ dh udkjkRed 

'kSoky tSo fofo/krk ij dke djus dh lwpuk nh gS rFkk QksVksVkdfVd vkoktkgh ntZ dh xbZ vkSj jkbtksfM;y 

198 iztkfr;ksa dh lwph nh xbZ FkhA bl v/;;u ls ;g dksf'kdk ds vxznwr esa iz;ksx'kkyk dYpj esa igyh 

Li"V gks x;k Fkk fd Kkr iztkfr;ksa essa ls dqN ds forj.k dksf'kdk foHkktu ds ckn c<+ko ns[kk x;kA bu ?kVukvksa 

dh lhek lhfer gS vkSj bl rjg bl {ks= ds fy, LFkkfud dks chtk.kq fuiVku vkSj vadqj.k dh laHkkouk dks c<+kus 

gks ldrs gSaA rF; ;g gS fd LFkkfud okys iztkfr ekuo dk ikfjfLFkfrd :ikarj ekuk tkrk gSA 5 lseh yackbZ dh 

izsfjr ifjorZu dh pisV esa gSa vkSj bldks /;ku esa j[krs gq,] teZfyax ftudh vkdkfjdh enj ÝkUM~l ds leku Fkh pkj 

rRdky laj{k.k fn, tkus dh t:jr gSA vYok vks;sVk] lIrkg ds Hkhrj fodflr fd, x, dYpj daMhlu fuEu 

fFkoh et folky{eh et tks'kh et d`".kewfrZ }kjk ewyr% izdkj Fkh 24 ± 1 fMxzh lsfYl;l rkieku] mtkys lQsn 

xksiukFk rV ls of.kZr fd;k x;k gS fd ;g ,d ¶yksjkslsaV ySai ds uhps va/ksjs esa 12:12 ots izdk'k vkSj 

laosnu'khy iztkfr gSA vyax tks dsoy xksiukFk ls 30 va/ksjs esa j[kk x;k FkkA bl v/;;u us twL;kslZ ds d`f=e 

fdeh nf{k.k esa gS ogka izkd`frd okl ds fxjkoV dk ,d baMD'ku rFkk d`fÔ dh laHkkouk dks çnf'kZr fd;k gSA ;g 

egRoiw.kZ [krjk cuk gqvk gSA bl izdkj vYok vks;sVk ds laj{k.k dk ,d lk/ku çnku dj ldrk gSA vk.kfod Lrj 

thou bfrgkl ds iSVuZ dks le>uk egRoiw.kZ gks tkrk gSA ij ITS vkSj rbcl thu Øe us oxhZdj.k fofHkUurk fuf'pr 

v/;;u esa bufoVªks dh fLFkfr ds rgr bl iztkfr esa fd;kA 

ckbZ¶ySftysV twLikslZ }kjk u, izdkj ds vySafxd thou 

xksiukFk ds vYok vks;sVk ds thou pØ ds v/;;u % ,M ,aMfed çtkfr  fiNys f}okf"kZd fjiksVZ esa Hkkjrh; rV ls xzkflysfj;k Mwjk izsfjr djrk gSA xzkflysfj;k Mwjk ds rhukas thou pj.kksa ds 
¼lh-vxk/kZ½ ts vxk/kZ dks csgrj xq.koÙkk ds vxkjkst ¼1% o`fð nj vkSj vxkjkst dh fo'ks"krkvksa ds lkFk muds 

&2tsy> 1900 xzk-ls-eh- ½ ds mRiknu ds fy, lwfpr fd;k tSovk.kqfod ekdZj lqgyd p;u dks v/;;u fd;k x;k 
x;k Fkk tks tSo izkS|ksfxdh vuqiz;ksxksa ds fy, mi;qDr gSA gSA VsVªkLiksjksQkbZV esa vxkjkst dk mRiknu vf/kd ik;k 
vU; m".kdfVca/kh; leqnzh 'kSoky dh rjg blds lhfer x;k tcfd vf/kdre o`fð nj eknk xSfeVksQkbV esa ntZ 
forj.k vkSj NksVh mez ds dkj.k blds okf.kfT;d mi;ksx dh xbZA ;g v/;;u iztuu dk;ZØeksa ds fy, Hkh 
ds lalk/kuksa ds lao/kZu ds fy, t:jr eglwl dh xbZ tks Qk;nsean gks ldrk gSA ¼,DokdYpj 318, (2011) 389½
bldh [ksrh ds ek/;e ls blds mRiknu dks c<+kus dks 

xzkflysfj;k Mwjk ds vkblksekfQZd xSfeVksQkbV ¼uj vkSj eknk½ ,oa LiksjksQkbZV ds o`fð nj vkSj vxkjkst 
dh fo'ks"krk, rFkk mudk ekdZj ds lgk;rk ls p;u

leqnzh 'kSoky iztkfr;kW ,d= dh vkSj igpkuh xbZ gSA QaQ wnjk s / kh ] thok.k qjk s / k h ] ,.VhfV ªi suk slk sey] 
ftlesa ls 13 nqckjk yh xbZ vkSj ,d ubZ çtkfr gSA ,sUVhysblesuh,y] dSalj fojks/kh½ vkSj ACTREC us  

uewus ,.VhdSalj ds fy;s lfØ; ik;sA 74 esFkukWy vkSj tyh; vdZ@va'k lhMhvkjvkbZ dks Hksts 
vkSj ACTREC eqacbZ dks Hksts x;sA  bu iztkfr;ksa ds okmpj uewuk gcsZfj;k fjiksftVjh lanHkZ 

ds fy, ,uvkbZvks ds fy, Hkstk x;k gSA LVh;fjax lfefr 20 vdZ ds uewus lhMhvkjvkbZ }kjk lfØ; lwfpr fd;s 
rFkk MoES dks dk;Z iw.kZ gksus dk çfrosnu Hkstk x;kA x;s ¼,.VhgkbijyhfifMfed] ,.VhgkijXykblsfed] 

4

lkxj ls MªXl ij MoES dk;ZØe esa lrr Hkkxhnkjh

Hkkjrh; leqnzh 'kSoky la'kk/kuksa ls çkd`frd mRikn ,oe~ O;qRiUu
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leqnzh 'kSoky cSDVhfj;y ds chp ijLij fØ;k leqnzh fodkl ij mudh Hkwfedk dks LFkkfir djus ds fy, fd;k 

'kSoky ds fodklkRed tho foKku ds ,d fnypLi igyw x;k FkkA bl v/;;u ds fu"d"kksZa ls irk pyk gS fd , 

gS vkSj lexz leqnzh 'kSoky ds fodkl vkSj mlds izlkj ls cSDVhfj;k 'kSoky ds lajpukRed fodkl vkSj o`fð esa ,d 

lacaf/kr ck;ksVk dh ikfjfLFkfrd Hkwfedkvksa dks le>us ds egRoiw.kZ Hkwfedk fuHkkrsa gSaA vYoslh ds lnL; ifjHkkf"kr 

fy, egRoiw.kZ gSA thok.kq tyh; ikfjfLFkfrdh ra= esa flaFksfVd ehfM;k esa ,Dlts+fud ek/;e esa j[kus ij viuh 

vke fuokfl;ksa dh rjg leqnzh 'kSoky ds nksuksa cká vkSj fof'k"V Q+ksfy,y FkSyl vkdkfjdh dks [kks nsrs gSa ijUrq 

vkarfjd ÅÙkdksa ij fpids jgrsa gSa vkSj leqnzh 'kSoky ds tc dYpj ehfM;k esa thok.kq Mkys tkrs gSa rks ;s viuh 

vklikl ds okrkoj.k esa muds }kjk mRiUu dh xbZ lkekU; Q+ksfy,t FkSyl vkdkfjdh izkIr dj ysrs gSaA 

dkcZfud dkcZu dh ,d cM+h jkf'k ij Q+hM ds :i esa ¼,DokfVd ckW;ykth] 12 (2011) 13½ blh rjg thok.kq 

bLrseky djrsa gSaA orZeku v/;;u esa vyx vyx 'kSoky xzkflysfj;k Mwjk esa Hkh dyh izsj.k djds mlds fodkl esa 

dh fofHkUu iztkfr;ksa xzkflysfj;k vkSj vYok ls Rofjr o`fð djrsa gSaA ¼,QbZ,e,l ekbØks ck;ksyk- vkSj 

bihQk;fVd vkSj ,aMks Qk;kfVd cSDVhfj;k dk vyxko bdksyk- 76 (2011) 381)

vkSj LØhfuax buds iz;ksx'kkyk dYpj esa leqnzh 'kSoky ds 

leqnzh 'kSoky vkSj cSDVhfj;y ds chp ijLij fØ;k 

orZeku esa yky 'kSoky thul xzSVsyqfi;k ftuesa ls 90 ls igpku dh xbZ gSA 3,6 ,ugkbZMªksxSysDVksl dh vf/kd 
vf/kd iztkfr;ka 'kkfey gSa muesa th fQ+fyfluk dk dkQh ek=k vkSj de fpifpikiu okys lYQsVsM 
okf.kfT;d ewY; gSA bldk ijaijkxr :i ls] dbZ ,f'k;kbZ iksyhlsdsjkbM~l dSjkxhuu cukus dks bl vYxk ls fjiksVZ 
ns'kksa esa mi;ksx fd;k tk jgk gS tgka rktk vYxy FkSykbZ Hkh fd;k x;k gSA tkiku esa xzSVsyqfi;k fQ+fyfluk dh [ksrh 
dk LFkkuh; Lrj ij ,d #fpdj [kk| vkbVe ds :i esa ouLifr izlkj ds ek/;e ls djus dk iz;kl fd;k tk pqdk 
foi.ku fd;k tkrk gSA bl 'kSoky dh mi;ksfxrk] blds gSA vks[kk iksVZ rV ls flrEcj 2011 ,d= fd;s x,] th 
,aVhvkWDlhMsaV le`ð xq.k] lw{e iks"kd rRoksa dh miyC/krk fQfyfluk ds VsVªk Liksj ds fodkl dk v/;;u fd;k x;k 
vkSj vkgkj esa Qkbcj dh mPp lkexzh ds dkj.k gSA blds FkkA 
vykok gky gh esa blesa mPp nok mi;ksxh ;kSfxdksa dh Hkh 

iz;ksx'kkyk ifjfLFkfr;ksa esa xzSVsyqfi;k fQ+fyfluk (Lamouroux) lh-vxk/kZ esa VsVªk Liksj fodkl

izksVksIykLV dk iqutZuu leqnzh 'kSokyksa dh fofo/k cgq:fir fMLd tSls fn[kus okys ikS/kksa esa rRLFkkuh; 
iztkfr;ksa ds fy, lwfpr fd;k x;k gSA fofHkUu feFkkbyhdj.k dh fLFkfr dk nj (%) Øe'k% bl izdkj 
ekjdksVkbiksa esa çksVksIykLVksa dk iqutZuu bihtsfUVd Fkk% 27.02, 32.43 vksSj 14.86% A v/;;u ls irk pyk 
fofHkUurk ds QyLo#i ik;k x;kA feFkkbyhdj.k  fd vkdkfjdh dk laca/k Mh,u, ds feFkkbyhdj.k ds 
laca/kh vkdyu }kjk irk yxk fd izkd`frd ikS/kksa esa çdkj ls gSA iqu% ;g Hkh ns[kk x;k fd 30° ls ij lkekU; 
Mh,u, ds fofHkUu LFkkuksa ij feFkkbyhdj.k dh fLFkfr fQykesUVlo FkkYyh ls fMLd Vkbi dh Å"eh; fLFkjrk 
dk nj ¼%½ bl izdkj Fkk% 32.43% fcuk feFkkbyhdj.k] mPp FkhA ¼ej- ck;ksVsduks- 2012; doi 10, 1007, & 1020-

24.32% gsehfeFkkbyhdj.k vkSj 20.27% feFkkbyhdj.k  012-9434-7½ 
Mh,u, ds nksuksa fljks ds vkarfjd lk;Vksflu ijA tcfd 

feFkkbyhdj.k laosnu'khy izo/kZu cgq:irk i)fr }kjk Kkr mYok jsfVdqysVk ds izksVksIykLV tfur 
ikS/kk ds chp i'ptuu lEcU/kh fofo/krk

(MSAP) 
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leqnzh 'kSoky vdZ ls ikS/kksa ds fodkl djusokys jsxqysVjksa (PGR) dh igpku vkSj ek=k fu/kkZj.k 

dIikQkbdl vYojsth dh rkth Qly ls fudys vdZ dks rd dksbZ QdZ ugha iMkA Hkwjs 'kSoky lkxhZle Vsufjee 
esllZ vDokxzh çkbZosV fyfeVsM ds lkFk Qksfy;j Qqgkj ds vkSj yky 'kSoky xzkflylfj;k bMwfyl dk Hkh fo'ysÔ.k 
#i esa O;olk;hd`r fd;k x;k gSA bldh {kerk ij çHkko fd;k x;k] ftlesa Øe'k% IAA vkSj ftfVu 13.2 rFkk 
Mkyusokys çkpkyksa dks le>us ds fy, v/;;u dh 11.40 ihih,e igys esa rFkk ckn okys esa 9.11 ihih,e 

'kq#vkr dh x;h gSA vdZ ds dkcZfud lrdks fcuk IPA ¼bUMksy çksfi;ksfud vEy½ IAA dh txg] 14.24 

ØkseSVksxzkfQd foyxu fd;s gq,] vdZ esa ekStwn PGR dh ihih,e ftfVu vkSj 23.14 ihih,e GA3 feykA mDr 
igpku ,oe~ ek=k fu/kkZj.k ds fy;s VSaMe ekl LisDVªksfefr Hkwjs 'kSoky esa GA  dh txg fxCcjfyu GA  ¼ek=k 3 9

,d l'kDr lk/ku gSA blls 23.97 ihih,e IAA] 27.9 fu/kkZj.k fcuk½ feykA  ¼ts- ,fxz- QwM- dsfe- 58 (2010) 

ihih,e GA ] 7.94 ihih,e fdafVx vkSj 23.97 ihih,e 4594½A ek= ;gh 'kfDro/kZd ugha gks ldrk gS vkSj vU; 3

ftfVu çkIr gqvkA HPLC ls iqu% ek=kRed iqf"V dh xbZA tSo lfØ; la?kVd dh ryk'k tkjh gS tks vdZ dh 
fçtjosfVo ds lkFk j[kus esa PGR dh lkanzrk esa ,d lky Qksfy;j Qqgkj dh {kerk dks vf/kd çnku dj ldrk gSA 

ns'kh mRiUu vxj (SAgar) ls tkstksck dYpj ds ç;ksx 

tkstksck dYpj dh o`f) ij SAgar ds çHkko ij v/;;u nj leku ik;k x;k tcfd SAgar esa ifÙk;ka yach vkSj 
fd;k x;kA SAgar ¼7 xzk@yh-½ lgk;d ,e,l ek/;e xgjs jax dh FkhA dfy;ksa ds iYyoksa dh la[;k Hkh SAgar 
esa dYpj dks mxk;k x;k vkSj dkef'kZ;y vxj ds lkFk esa c<+usokys ,DlIykaVksa esa T;knk FkhA ¼4 
,d fu;af=r ç;ksx fd;k x;kA 45 fnuksa ds buksdqys'ku ds iYyo@,DlIykaV ds lkis{k 2 iYyo@,DlIykaV 
ckn dyh dh yEckbZ dks ekik x;kA ,DlIykaV dk o`f) dkef'kZ;y uewus ds lkFk ½

xzkflykfj;k Mwjk ls fudys vxkjkst (SAgarose) dk ewY;kadu] y{k.ku ,oe~ ekun.M 

xzkflyfj;k Mqjk ls vxkjkst fudkyus dh uoy fof/k ds mPp Lrj rd bl mRiknd dks vkxs Hkh 'kq) djus gsrq 
fodkl dks igys çfrosfnr fd;k x;k gSA bldk isVsaV v/;;u t+kjh j[kk x;kA ,d HkyhHkkafr Kkr dkef'kZ;y 
vkosnu ls laj{k.k Hkh gqvk gSA ,d fdxzk ¼'kq"d 'kSoky½ ds mRikn ds lkis{k mRikn dks mPp djus ds fy;s ekun.M 

xzsflysfj;k M;wjk ls vxkj , d.k vxkjkst fQYe esa lqforfjr Fks vkSj cSDVsfj;k 
flYoj uSuksd.kksa dk vkdkj 6 ,u ,e xksykdkj vkd`fr esa dkmUV ds fjTD'ku esa log3 ds lkFk] mRd`"V cSDVhfj;y 
FkkA Mh-,l-lh- rFkk ,Dl-vkj-Mh- us yxHkx cjkcj lfØ;rk fn[kk;sA ¼ck;ksfjlksZl VsDuksy- 107 

fØLVyh; rkfydk dks crk;k ¼lh-vkbZ-Mh-,l-lh- 0.73½A (2012)295½

la'ysfÔr fd;k x;k ftlesa 

thok.kq çfrjks/kh xq.kksa ds lkFk 
rFkk vfHky{k.ku

vxkj vk/kkfjr flYoj uSuksd.kksa rFkk uSuksdEiksftV fQYe dk la'ysÔ.k 

ty esa ?kqyu'khy vxkjksl & lSdsjsV dk laÜys"k.k fd;k feBkl ds ewY;kadu dh t#jr gSA ty esa ?kqyu'khy ehBk 
x;k rFkk fofo/k rduhdksa ls fo'ysÔ.kkRed y{k.ku fd;k vxkjksl&ldkjsV ;kSfxd laHkkfor Hkkstu&;ksxt ds :i 
x;kA ;g ikuh ds feJ.k ¼675 ihih,e½ ;k ?ku&voLFkk esa mi;ksxh gks ldrk gSA ¼dkcksZgkbMªsV ikWyhejl 88 

esa Lokn esa dM+ok ugha Fkk tcfd 'kqð ldkjsV vuq:i (2012) 1118 ½
fLFkfr es dM+ok ik;k x;kA gkykafd vHkh blds lkis{k 

tyh; ?kqyu'khy vxkjksl & lSdsjsV

leqnzh 'kSoky dh [ksrh ds fy;s jfLl;ksa dh dkQh t#jr 
gksrh gSA Qkbdksdksyk;M 'kSoky ls gh jLlh cukus ds fy;s 
v/;;u fd;k x;kA inkFkZ [kqn gh ty&lqxzkgh Fkk vkSj 
xzk¶V lg&cgqydhdj.k }kjk ty&fojks/kh cuk;k x;kA 

gq;s rfeyukMq ds FkksuhFkqjkbZ esa dIikQk;dl 
dh izk;ksfxd [ksrh [kqys leqnz dh n'kkvksa esa dh xbZA 
jfLl;ksa us leqnzh okrkoj.k esa dke fd;k vkSj 'kSoky dh 
o`f) lkekU; jghA ¼çkfo/kku isVsaV vkosnu çkslsl esa½

gkbMªksQksfcd ck;ksdeiSfVcy jfLl;ksa dk mi;ksx djrs 

gkbMªksQksfcd ck;ksdeiSfVcy jfLl;ka

13lksfM;e vfYtusV ds lkFk vkFkksZ&vehukscsUtkWbd vEy ,ekbM O;qRiéksa dk ra= & o.kZu ,QVh&vkbZvkj ,oa lh 
¼vks,ch,½ ,oa esVk & vehukscsUtksbd vEy ¼,e,ch,½ dh ,u,evkj LisDVªksesVªh ds tfj;s bldh jpuk dh iqf"V dh 
jklk;fud izfØ;k ls fpifpik ,oa daikuqorhZ ,ekbM x;hA bl eqyk;e dksey tsy dh [kkfl;r ;g gS fd ;g 
O;qRié ik;k x;k gSA ;g jklk;fud izfØ;k 1 - ,sfFky – 3 uez vkyksMu ls izokgh rjy inkFkZ esa :ikarfjr gks tkrk 
– [3 – (MkbZfeFkkbZy vehuks) izksikbZy] & dkcksZMhbZekbZM gSA ¼lkW¶V esVj 8 (2012) 1837½ 
gkbMªksDyksjkbM ¼bZ-Mh-lh-½ dh mifLFkfr esa dh x;hA bl 

lksfM;e & vfYtusV vk/kkfjr u, eqyk;e Lizs&l{ke tsy ra= dk laÜys"k.k

xquk gks xbZA nwljs ,ekbM O;qRiUuksa esa çfrnhfIr xq.k ugha vkfYtfud vEy (ALG) vkSj pkj vyx&vyx nks 
ik;k x;k ij bls Økslfyad djus ds ckn çfrnhfIr xq.k vehuokys ;kSfxd tSls gkbMªkthu (HY), ,Fkhyhu 
fn[kkA ¼dkcksZgkbM~ fjlpZ 346 (2011) 527½ lacaf/kr Mk;kfeu (EDA), 1,6-gsDlsu Mk;kfeu (HAD) vkSj 
v/;;u esa çfrnhfIr cgqydksa dks cukus ds fy;s 1,4- lkbDyksgsDlsu Mk;kfeu (CHDA) dh vfHkfØ;k 
U;qfDy;kscsl lkbVksflu dks vxkjkst vkSj ds&dsjkxuhu }kjk vkSj ckn esa çkd`frd Økl fyadj tsfuf;u }kjk 
ij xzk¶V fd;k x;kA leku lkanzrkokys 'kq) lkbVksflu çfrfØ;k djds ikuh esa /kqyu'khu u;k çfrnhfIrokys 
foy;u dh rqyuk esa bfe'ku rhozrk c<+ xbZA blds O;qRiUuksa dk ekbØksoso&fofdj.k }kjk fuekZ.k djus dh 
mi;ksxksa dh laHkkouk ij dk;Z gksxkA ¼dkcksZgkbMªsV fof/k fodflr dh xbZA ,Fkhyhu Mk;kfeu ds O;qRiUu esa 
ikyhej 87(2012) 1971½ vPNh çfrnhfIr ik;h xbZ tks Økslfyad djus ds ckn rhu 
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QkbdksdksykbM 'kSoky ls çfrfnfIrokys cgqydksa dk la'ysÔ.k

fyfiM gkbMªksijvkWDlkbM ¼,yih,pvksl½ dks fofHkUu dkVhZdsVk½ ls  46.2±6 ekbØks xzke@xzke ¼lkdksZuhek 
thoksa ds vksDlhMsfVo ruko esa tSo jklk;fud ladsrd ds fQfyQfeZ½ ds chp tcfd Hkwjs vYxk esa 4.6±4.4 ekbØks 
:i esa tkuk tkrk gSA gjs] Hkwjs vkSj yky 'kSokyksa esa xzke@xzke ¼fMdfV;ksVk cVZ;jsfl;kuk½ ls 79±5.0 

,yih,pvks,l dh izkjafHkd Lrjksa dk fu/kkZj.k ekbØks xzke@xzke ¼lxkZle Vsjsfuee½ ds chp ntZ ikbZ 
gkbZMªksisjkDlh ,pih,ylh feJ.k dk mi;ksx dj QkWDl xbZA bl gk;MªksijvkWDlkbM us dqy olk ds ,d ekewyh 
ij[k fof/k }kjk fd;k x;k gSA tkap esa fofHkUu iztkfr;ksa va'k dk izfrfuf/kRo fd;k budh ek=k 0.04% ¼,l 
ds chp ,yih,pvks,l dh vyx vyx ek=k ikbZ xbZ LokRt+hZ½ ls 1.1% ¼,l Vsjsfuee½ ds chp ikbZ xbZA 
tcfd ,yih,pvks,l dh ek=k orZeku v/;;u esa ijkDlhdj.k dh laosnu'khyrk dk ewY;kadu fof'k"V 
vis{kkd`r de fn[kkbZ nh gSA rktk otu ds vk/kkj ij gjs eSØksvyxy ÅÙkdksa ds fy, fyfiM ijvWkDlhMft+chfyVh 
vYxk esa bldh fofo/krk 12±6.2 μg/g ¼dksfM;e ljle½ eku ¼,l,yih½ }kjk fd;k x;kA ¼ts- Qk;dksy 2012 

ls 31.5±2.8 ekbØks xzke@xzke ¼vYok yDVwdk½ ds chp] doi -101111@J 1529-8817, 2012, 01208 x½
yky vYxk esa 5.7±1.6 ekbØks xzke@xzke ¼xzkflysfj;k 

Hkkjrh; leqnzh 'kSokyksa esa fyfiM gkbMªksijvkWDlkbM dk vkdyu

Hkkjrh; leqnzh ty ls miyC/k yky 'kSoky lsDjksuhek 1662½ dk ,d l{ke lzksr gSA mi;qZDr ds vuqlkj 
lkbukbvksbM~l ls djkxhuu dk fu"d"kZ.k fd;k x;kA ljdksfu;k fQyhQkseZ dh [ksrh dk ç;kl fd;k x;kA 
ftlesa eq[;r% djkxhuu ,oa FkksM+h ek=k es a iwoZorhZ gkykafd 'kSoky ls dSjkxhuu dh ek=k mPp feyh] ysfdu 
djkxhuu ik;k x;kA bl çdkj 'kSoky dh ;g çtkfr ekbØksdksyk;M esa 1-dSjkxhuu ds vykok vU; dSjkxhuu 
iota dSjkfxuu ¼dkcksZgkbMªsV iksyhej 87 (2012) 1657 - O;qRiUu feykA ¼uspqjy çksMDV dE;qu- 6 (2011) 1327½

Hkkjrh; leqnzh ty ls miyC/k ljdksfuek lkbukbvksbMl rFkk fQyhQkseZ ls djkxhuu

jgh gSA vPNh xq.kork ds vxj ds fy;s vk'kktud tSo cuk;k x;k vkSj leku ifj.kke 20-30% de ek=k ds 
lalk/ku ds #i esa] Hkkjrh; ty ls ,xzksQkbV iSnk djus ds inkFkZ ds lkFk tsy cukus esa çkIr gqvkA dbZ ukeh 'kks/k 
fy;s 'kks/k tkjh gSA ¼ts- ,Iy- Qk;dksy] 22(2010) 623; lewgksa ds vuqdwy QhMcsd fn;s vkSj mRikn dks ewY;kadu 
23(2011) 183½gsrq edZ bafM;k dks Hkstk tk jgk gSA mPp vfUre mi;ksx 

gsrq t#jh egRoiw.kZ fof'k"Vrkvksa ds fy;s lqfo/kk;sa dh tk 
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leqnzh 'kSoky vdZ ls ikS/kksa ds fodkl djusokys jsxqysVjksa (PGR) dh igpku vkSj ek=k fu/kkZj.k 

dIikQkbdl vYojsth dh rkth Qly ls fudys vdZ dks rd dksbZ QdZ ugha iMkA Hkwjs 'kSoky lkxhZle Vsufjee 
esllZ vDokxzh çkbZosV fyfeVsM ds lkFk Qksfy;j Qqgkj ds vkSj yky 'kSoky xzkflylfj;k bMwfyl dk Hkh fo'ysÔ.k 
#i esa O;olk;hd`r fd;k x;k gSA bldh {kerk ij çHkko fd;k x;k] ftlesa Øe'k% IAA vkSj ftfVu 13.2 rFkk 
Mkyusokys çkpkyksa dks le>us ds fy, v/;;u dh 11.40 ihih,e igys esa rFkk ckn okys esa 9.11 ihih,e 

'kq#vkr dh x;h gSA vdZ ds dkcZfud lrdks fcuk IPA ¼bUMksy çksfi;ksfud vEy½ IAA dh txg] 14.24 

ØkseSVksxzkfQd foyxu fd;s gq,] vdZ esa ekStwn PGR dh ihih,e ftfVu vkSj 23.14 ihih,e GA3 feykA mDr 
igpku ,oe~ ek=k fu/kkZj.k ds fy;s VSaMe ekl LisDVªksfefr Hkwjs 'kSoky esa GA  dh txg fxCcjfyu GA  ¼ek=k 3 9

,d l'kDr lk/ku gSA blls 23.97 ihih,e IAA] 27.9 fu/kkZj.k fcuk½ feykA  ¼ts- ,fxz- QwM- dsfe- 58 (2010) 

ihih,e GA ] 7.94 ihih,e fdafVx vkSj 23.97 ihih,e 4594½A ek= ;gh 'kfDro/kZd ugha gks ldrk gS vkSj vU; 3

ftfVu çkIr gqvkA HPLC ls iqu% ek=kRed iqf"V dh xbZA tSo lfØ; la?kVd dh ryk'k tkjh gS tks vdZ dh 
fçtjosfVo ds lkFk j[kus esa PGR dh lkanzrk esa ,d lky Qksfy;j Qqgkj dh {kerk dks vf/kd çnku dj ldrk gSA 

ns'kh mRiUu vxj (SAgar) ls tkstksck dYpj ds ç;ksx 

tkstksck dYpj dh o`f) ij SAgar ds çHkko ij v/;;u nj leku ik;k x;k tcfd SAgar esa ifÙk;ka yach vkSj 
fd;k x;kA SAgar ¼7 xzk@yh-½ lgk;d ,e,l ek/;e xgjs jax dh FkhA dfy;ksa ds iYyoksa dh la[;k Hkh SAgar 
esa dYpj dks mxk;k x;k vkSj dkef'kZ;y vxj ds lkFk esa c<+usokys ,DlIykaVksa esa T;knk FkhA ¼4 
,d fu;af=r ç;ksx fd;k x;kA 45 fnuksa ds buksdqys'ku ds iYyo@,DlIykaV ds lkis{k 2 iYyo@,DlIykaV 
ckn dyh dh yEckbZ dks ekik x;kA ,DlIykaV dk o`f) dkef'kZ;y uewus ds lkFk ½

xzkflykfj;k Mwjk ls fudys vxkjkst (SAgarose) dk ewY;kadu] y{k.ku ,oe~ ekun.M 

xzkflyfj;k Mqjk ls vxkjkst fudkyus dh uoy fof/k ds mPp Lrj rd bl mRiknd dks vkxs Hkh 'kq) djus gsrq 
fodkl dks igys çfrosfnr fd;k x;k gSA bldk isVsaV v/;;u t+kjh j[kk x;kA ,d HkyhHkkafr Kkr dkef'kZ;y 
vkosnu ls laj{k.k Hkh gqvk gSA ,d fdxzk ¼'kq"d 'kSoky½ ds mRikn ds lkis{k mRikn dks mPp djus ds fy;s ekun.M 

xzsflysfj;k M;wjk ls vxkj , d.k vxkjkst fQYe esa lqforfjr Fks vkSj cSDVsfj;k 
flYoj uSuksd.kksa dk vkdkj 6 ,u ,e xksykdkj vkd`fr esa dkmUV ds fjTD'ku esa log3 ds lkFk] mRd`"V cSDVhfj;y 
FkkA Mh-,l-lh- rFkk ,Dl-vkj-Mh- us yxHkx cjkcj lfØ;rk fn[kk;sA ¼ck;ksfjlksZl VsDuksy- 107 

fØLVyh; rkfydk dks crk;k ¼lh-vkbZ-Mh-,l-lh- 0.73½A (2012)295½

la'ysfÔr fd;k x;k ftlesa 

thok.kq çfrjks/kh xq.kksa ds lkFk 
rFkk vfHky{k.ku

vxkj vk/kkfjr flYoj uSuksd.kksa rFkk uSuksdEiksftV fQYe dk la'ysÔ.k 

ty esa ?kqyu'khy vxkjksl & lSdsjsV dk laÜys"k.k fd;k feBkl ds ewY;kadu dh t#jr gSA ty esa ?kqyu'khy ehBk 
x;k rFkk fofo/k rduhdksa ls fo'ysÔ.kkRed y{k.ku fd;k vxkjksl&ldkjsV ;kSfxd laHkkfor Hkkstu&;ksxt ds :i 
x;kA ;g ikuh ds feJ.k ¼675 ihih,e½ ;k ?ku&voLFkk esa mi;ksxh gks ldrk gSA ¼dkcksZgkbMªsV ikWyhejl 88 

esa Lokn esa dM+ok ugha Fkk tcfd 'kqð ldkjsV vuq:i (2012) 1118 ½
fLFkfr es dM+ok ik;k x;kA gkykafd vHkh blds lkis{k 

tyh; ?kqyu'khy vxkjksl & lSdsjsV

leqnzh 'kSoky dh [ksrh ds fy;s jfLl;ksa dh dkQh t#jr 
gksrh gSA Qkbdksdksyk;M 'kSoky ls gh jLlh cukus ds fy;s 
v/;;u fd;k x;kA inkFkZ [kqn gh ty&lqxzkgh Fkk vkSj 
xzk¶V lg&cgqydhdj.k }kjk ty&fojks/kh cuk;k x;kA 

gq;s rfeyukMq ds FkksuhFkqjkbZ esa dIikQk;dl 
dh izk;ksfxd [ksrh [kqys leqnz dh n'kkvksa esa dh xbZA 
jfLl;ksa us leqnzh okrkoj.k esa dke fd;k vkSj 'kSoky dh 
o`f) lkekU; jghA ¼çkfo/kku isVsaV vkosnu çkslsl esa½

gkbMªksQksfcd ck;ksdeiSfVcy jfLl;ksa dk mi;ksx djrs 

gkbMªksQksfcd ck;ksdeiSfVcy jfLl;ka

13lksfM;e vfYtusV ds lkFk vkFkksZ&vehukscsUtkWbd vEy ,ekbM O;qRiéksa dk ra= & o.kZu ,QVh&vkbZvkj ,oa lh 
¼vks,ch,½ ,oa esVk & vehukscsUtksbd vEy ¼,e,ch,½ dh ,u,evkj LisDVªksesVªh ds tfj;s bldh jpuk dh iqf"V dh 
jklk;fud izfØ;k ls fpifpik ,oa daikuqorhZ ,ekbM x;hA bl eqyk;e dksey tsy dh [kkfl;r ;g gS fd ;g 
O;qRié ik;k x;k gSA ;g jklk;fud izfØ;k 1 - ,sfFky – 3 uez vkyksMu ls izokgh rjy inkFkZ esa :ikarfjr gks tkrk 
– [3 – (MkbZfeFkkbZy vehuks) izksikbZy] & dkcksZMhbZekbZM gSA ¼lkW¶V esVj 8 (2012) 1837½ 
gkbMªksDyksjkbM ¼bZ-Mh-lh-½ dh mifLFkfr esa dh x;hA bl 

lksfM;e & vfYtusV vk/kkfjr u, eqyk;e Lizs&l{ke tsy ra= dk laÜys"k.k

xquk gks xbZA nwljs ,ekbM O;qRiUuksa esa çfrnhfIr xq.k ugha vkfYtfud vEy (ALG) vkSj pkj vyx&vyx nks 
ik;k x;k ij bls Økslfyad djus ds ckn çfrnhfIr xq.k vehuokys ;kSfxd tSls gkbMªkthu (HY), ,Fkhyhu 
fn[kkA ¼dkcksZgkbM~ fjlpZ 346 (2011) 527½ lacaf/kr Mk;kfeu (EDA), 1,6-gsDlsu Mk;kfeu (HAD) vkSj 
v/;;u esa çfrnhfIr cgqydksa dks cukus ds fy;s 1,4- lkbDyksgsDlsu Mk;kfeu (CHDA) dh vfHkfØ;k 
U;qfDy;kscsl lkbVksflu dks vxkjkst vkSj ds&dsjkxuhu }kjk vkSj ckn esa çkd`frd Økl fyadj tsfuf;u }kjk 
ij xzk¶V fd;k x;kA leku lkanzrkokys 'kq) lkbVksflu çfrfØ;k djds ikuh esa /kqyu'khu u;k çfrnhfIrokys 
foy;u dh rqyuk esa bfe'ku rhozrk c<+ xbZA blds O;qRiUuksa dk ekbØksoso&fofdj.k }kjk fuekZ.k djus dh 
mi;ksxksa dh laHkkouk ij dk;Z gksxkA ¼dkcksZgkbMªsV fof/k fodflr dh xbZA ,Fkhyhu Mk;kfeu ds O;qRiUu esa 
ikyhej 87(2012) 1971½ vPNh çfrnhfIr ik;h xbZ tks Økslfyad djus ds ckn rhu 
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QkbdksdksykbM 'kSoky ls çfrfnfIrokys cgqydksa dk la'ysÔ.k

fyfiM gkbMªksijvkWDlkbM ¼,yih,pvksl½ dks fofHkUu dkVhZdsVk½ ls  46.2±6 ekbØks xzke@xzke ¼lkdksZuhek 
thoksa ds vksDlhMsfVo ruko esa tSo jklk;fud ladsrd ds fQfyQfeZ½ ds chp tcfd Hkwjs vYxk esa 4.6±4.4 ekbØks 
:i esa tkuk tkrk gSA gjs] Hkwjs vkSj yky 'kSokyksa esa xzke@xzke ¼fMdfV;ksVk cVZ;jsfl;kuk½ ls 79±5.0 

,yih,pvks,l dh izkjafHkd Lrjksa dk fu/kkZj.k ekbØks xzke@xzke ¼lxkZle Vsjsfuee½ ds chp ntZ ikbZ 
gkbZMªksisjkDlh ,pih,ylh feJ.k dk mi;ksx dj QkWDl xbZA bl gk;MªksijvkWDlkbM us dqy olk ds ,d ekewyh 
ij[k fof/k }kjk fd;k x;k gSA tkap esa fofHkUu iztkfr;ksa va'k dk izfrfuf/kRo fd;k budh ek=k 0.04% ¼,l 
ds chp ,yih,pvks,l dh vyx vyx ek=k ikbZ xbZ LokRt+hZ½ ls 1.1% ¼,l Vsjsfuee½ ds chp ikbZ xbZA 
tcfd ,yih,pvks,l dh ek=k orZeku v/;;u esa ijkDlhdj.k dh laosnu'khyrk dk ewY;kadu fof'k"V 
vis{kkd`r de fn[kkbZ nh gSA rktk otu ds vk/kkj ij gjs eSØksvyxy ÅÙkdksa ds fy, fyfiM ijvWkDlhMft+chfyVh 
vYxk esa bldh fofo/krk 12±6.2 μg/g ¼dksfM;e ljle½ eku ¼,l,yih½ }kjk fd;k x;kA ¼ts- Qk;dksy 2012 

ls 31.5±2.8 ekbØks xzke@xzke ¼vYok yDVwdk½ ds chp] doi -101111@J 1529-8817, 2012, 01208 x½
yky vYxk esa 5.7±1.6 ekbØks xzke@xzke ¼xzkflysfj;k 

Hkkjrh; leqnzh 'kSokyksa esa fyfiM gkbMªksijvkWDlkbM dk vkdyu

Hkkjrh; leqnzh ty ls miyC/k yky 'kSoky lsDjksuhek 1662½ dk ,d l{ke lzksr gSA mi;qZDr ds vuqlkj 
lkbukbvksbM~l ls djkxhuu dk fu"d"kZ.k fd;k x;kA ljdksfu;k fQyhQkseZ dh [ksrh dk ç;kl fd;k x;kA 
ftlesa eq[;r% djkxhuu ,oa FkksM+h ek=k es a iwoZorhZ gkykafd 'kSoky ls dSjkxhuu dh ek=k mPp feyh] ysfdu 
djkxhuu ik;k x;kA bl çdkj 'kSoky dh ;g çtkfr ekbØksdksyk;M esa 1-dSjkxhuu ds vykok vU; dSjkxhuu 
iota dSjkfxuu ¼dkcksZgkbMªsV iksyhej 87 (2012) 1657 - O;qRiUu feykA ¼uspqjy çksMDV dE;qu- 6 (2011) 1327½

Hkkjrh; leqnzh ty ls miyC/k ljdksfuek lkbukbvksbMl rFkk fQyhQkseZ ls djkxhuu

jgh gSA vPNh xq.kork ds vxj ds fy;s vk'kktud tSo cuk;k x;k vkSj leku ifj.kke 20-30% de ek=k ds 
lalk/ku ds #i esa] Hkkjrh; ty ls ,xzksQkbV iSnk djus ds inkFkZ ds lkFk tsy cukus esa çkIr gqvkA dbZ ukeh 'kks/k 
fy;s 'kks/k tkjh gSA ¼ts- ,Iy- Qk;dksy] 22(2010) 623; lewgksa ds vuqdwy QhMcsd fn;s vkSj mRikn dks ewY;kadu 
23(2011) 183½gsrq edZ bafM;k dks Hkstk tk jgk gSA mPp vfUre mi;ksx 

gsrq t#jh egRoiw.kZ fof'k"Vrkvksa ds fy;s lqfo/kk;sa dh tk 
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leqnzh 'kSoky ls dksje laosnu fu"ks/kh inkFkZ

dksje laosnu dks jksdus okys cgq:ih; inkFkZ dh yxkrkj vdZ 'kq:vkrh dksje laosnu fu"ks/kh iz;ksx esa ladkjkRed 
[kkst ds nkSjku 75 eUukj dh [kkM+h rfeyukMq ls ,df=r ik;s x;sA blds vykok Asparagopsis taxiformis ds 
fd;s x;s 'k Sokyks a dh LØhfuax dh xbZA  vdZ us thok.kquk'kd xfrfof/k ,oa Li"V {ks= iznf'kZr 
Asparagopsistaxiformis vkSj Spyridia hyproids ds fd;kA

ck;ksfQYe cukusokys leqnzh thok.kq ls cká dksf'kdh; cgqyd inkFkksZa (EPS) dk vyxko rFkk fu:i.k
ock;ksfQYe izd`fr ds lkFk 67% ik;lhdkjh xfrfof/k] 250 C rd 

c S DV h f j; k  LØ hu fd; k  x; kA  Vib i r i o  rkiLFkkbZ ,oa pseudoplastic rheology iznf'kZr dhA 
Parahaemolythicus, 16S rRNA thu (HM355955) ;g irk djuk gS fd ,sls EPS T;knk ek=k esa vkS|ksfxd 
vuqØe.k ,oa GC ds lkFk feMh }kjk igpkus x;sA bldh ç;ksx ds fy;s cuk;s tk ldrs gSaA ¼ck;ksQkmfyax 
{kerk dks EPS cukus ds fy;s pquk x;kA EPS us vukdkj 27(2011) 309½

cukus rFkk EPS iSnk djus dh {kerk ds fy;s 
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,d ljy ekbØksoso lgk;d fof/k dk iz;ksx djds lqij mi;ksx djds Hkh fd;k x;k FkkA ekbØksoso ghfVax 100 
oQwyus ;ksX;] ih,p mÙkjnk;h vkSj v?kqyu'khy ;ksxksRikn C ij 5 feuV ds fy, djus ij v?kqyu'khy ;ksxksRikn 

¼tSls lh,p&ih,e, vkSj lh,p&ihth,½ dk la'ys"k.k dh lcls cM+h çkfIr (95 – 97%) gksrh gS] tks lcls 
fd;k x;k] ftlds fy, vEy esa ?kqyu'khy dkbVkslu vf/kd Qwyus dk vuqikr (2700 – 3000%) n'kkZrs gSaA 

13¼lh,p½ rFkk {kkj esa ?kqyu'khy ikyh esU;qjksuhd ¼ih,e,½ ;ksxksRikn dk ,QVh&vkbZvkj rFkk lhih&,e,,l lh 
vkSj ikyh xwywjksuhd ¼ihth,½ ,flM dk mi;ksx fd;k ,u,evkj rduhd }kjk y{k.ku fd;k x;kA 
x;kA izfrfØ;kvksa dks ikjaifjd rsy ghfVax fof/k dk ¼dkcksZgkbMªsV iksyhej] 83 (2011) 1402½ 

dkbVkslu ikWyh;wjksfud ,flM ds ih,p mÙkjnk;h Qwyus;ksX; ;ksxksRikn dk ekbØksoso lgk;d la'ys"k.k

jksMehu ch O;qRié ds LisjksySdVe :i dks vyftusV dk ejdjh vk;u vFkok Øksfe;e vk;u ds lkFk izHkkoh 
cSdcksu esa Mkyk x;kA la'kksf/kr cgqyd ls foÔkDr vkSj <ax ls ckbaM djus ds dk;Z esa bLrseky fd;k x;k FkkA 

+2 3+tSo lfØ; Hg  vkSj Cr  vk;uksa dk tyh; ek/;e esa ejdjh vFkok Øksfe;e vk;u ds lkFk ,d çfrnhfIr jax 
¼1 mM HEPES CkQj ½ esa irk yxk;k x;kA vYthusV dh ifjorZu] tks igpku djus ;ksX; jax gS mldh lgk;rk ls 
ikuh foy;rk ,d ikuh ?kqyu'khy vfHkdeZd izkIr djus] budh igpku dh tk ldrh gSA ¼dsfedy dE;qfuds'ku 
tcfd dSfYl;e dh mifLFkfr esa ,sYthusV dh tsy cukus 48 (2012) 1659 ½
dh {kerk us eksrh fodflr djus ds fy, dke fd;k bl 

jksMehu & vYthusV chM

128
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WASTELAND RESEARCH

Physical characterization of soil 

The earlier activities of wasteland research were curcas, a potential source of biodiesel. Another 
mainly concentrated on cultivation of crop dimension of the research in recent years has 
plants using seawater on sand and degraded been on molecular biology.  The specific focus 
saline lands along the coastal regions. has been laid on molecular diversity in natural 
Thereafter, the research activities were vegetation of Salicornia, biochemical and 
expanded to deal with cultivation of non- molecular aspects of salinity stress, isolation and 
traditional oil yielding plants of industrial characterization of genes from Jatropha related 
importance in marginal lands and sand dunes. In to biotic stress, and development of salt tolerant 
recent times, the emphasis was laid on utilization transgenic crops utilizing genes isolated from 
of wastelands (non saline category) by taking up Salicornia. 
agro-technology development of Jatropha 

Employing best agro-practices and superior germplasm to raise Jatropha plantation 
on wastelands 

As a part of joint collaborative project on districts of Gujarat were identified and acquired 
Jatropha with General Motors Corporation, US in 2010-11 for plantation. The physical and 
and US Department of Energy, which sought to chemical properties of soil including macro-
perform a life cycle assessment and validate the nutrient composition in these sites were 
economic and technical viability of Jatropha analysed. After clearing the existing sparse 
plantation on a large scale employing best vegetation, undulations in the land were 
practices, new sites at Bhadraval and Neswad in removed by ploughing and leveling for raising 
Bhavnagar district and Kanod in Panchmahal the plantations.

S. No Location of
the sites

1

2

3

4

% concretion 
(in 0-40 cm)

Sand (%) Silt (%) Clay (%) Texture EC (ds/m) pH

Sandy 
loam

Sandy loam 
to Sandy 
clay loam

Sandy
clay loam

Sandy loam 
to sandy 

clay loam

Neswad

Bhadrawal

Kanod

Chorvadla

16.3-20.9

19.1-22.3

2.1-4.8

2.2-55

Range of various parameters of soil physical properties

71.9-80.3

68.5-76.3

25.8-29.9

57.5-76.2

11.7-15.8

16.7-21.6

11.9-16.3

14.7-30.0

7.2-12.3

7.0-9.9

57.9-58.1

9.0-17.8

0.09-0.13

0.18-0.34

0.07-0.44

0.11-0.29

7.0-7.6

7.3-8.1

6.8-7.3

7.1-7.9

The newly transplanted Jatropha plants village Kanod (Panchmahal) was also planted 
established well in the field at village Bhadraval with Jatropha.  
and Neswad (Bhavnagar). 20 ha of land at 
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S. No
Location 

of
the sites

1

2

3

4

Organic 
Carbon (%)

CaCO  3

(%)

CEC
(meq/100g)

Total N 
(%)

Avail N  
-1(kg ha )

Avail P 
-1(kg ha )

Avail K 
-1(kg ha )

Neswad

Bhadrawal

Kanod

Chorvadla

0.22-0.36

0.38-0.47

0.55-0.81

0.45-0.89

Range of various parameters of soil chemical properties

4.0-5.8

14.8-19.8

2.8-3.8

4.0-24.0

30.5-38.9

28.1-43.8

37.7-49.3

25.9-38.0

0.014-
0.031

1.24-6.64

1.94-3.73

2.9-14.5

0.97-15.21

146.7-281.3

269.9-325.9

185.9-201.6

161.3-346.1

0.038-
0.045

0.05-
0.069

0.035-
0.104

143.1-
185.0

142.0
-200.7

103.5-
251.1

159.9-
238.3

130 131

Chemical characteristics of soil

The institute has identified few accessions 
that have been found superior year after year. 
The Neswad plantation was established with 
these accessions in 2007 on shallow soiled 
rocky wastelands. During 2010-11, the 
average seed yield per plant was low (around 
350g), as there was low fruit set probably 
because of higher intensity of rainfall during 
the flowering period resulted in washing off 
of the pollens. However, the yield got 
recovered in 2011-12. Independent experts 
(Dr. H.M. Behl, Coordinator Biofuels, 
Department of Biotechnology, New Delhi 
and Dr. Mohammad Arif, Senior Scientist 
from DRDO, Haldwani) were appointed by 
Ministry of New and Renewable Energy to 

Yield performance of selected elite accessions

Highlights of Report of MNRE Expert after visit to 
CSMCRI's Nesvad Jatropha Plantation

Point #1:

Point #9: 

Dr.H M Behl

September 30, 2011

“The very fact that the drooping branches cultivar had high fruit 
output makes it a desirable phenotype. It is strongly 
recommended that CSMCRI develops it as a distinct cultivar as 
this is distinct, uniform and has high yield.

The phenotypic trait of the other erect type was not distinct but 
was also relatively uniform. Since it has been found to be 
resistant to local conditions (reportedly also to sites at 
Berhampur, Orissa), it is also a good cultivar and should be 
clonally multiplied for plantation.”

“The plots were healthy and as informed are minimally irrigated 
and only limited fertilization is done.  Overall, it was a very 
successful trial and a good demonstration.”

Drooping of branches due to weight of Jatropha fruits (right) and heavy fruiting (left) 
at Neswad plantation (Sep 2011)

visit our Neswad plantation in the 
fruiting season in 2011-12. Excerpts 
from the report are reproduced 
alongside. The figures show how the 
plants raised from elite cuttings have 
drooped due to the weight of the fruits.  
The year-on-year seed yield of the 
selected accessions is also shown.

At Orissa, the performance evaluation 
of the accession IC 565735 was 
continued. The seed yield dipped in 
2011-12 due to lower rainfall. The 
mean oil content of seeds of the 
accession CP-9/IC-565735 from 
2005-06 to 2011-12 is given below. Performance of elite accessions of Jatropha at Neswad

In Zanjmer (Bhavnagar, Gujarat), the 
accession IC 565739 (planted in 1999) 
proved to be high yielding under sand 
dunes. In 2008-10 the yield ranged from 
5.2-5.55 kg/plant. However, during 
2010-11 yield declined to 3.74 kg/ plant 
(Jatropha yields for the year 2010-11 
were uniformly low across all places in 
Gujarat). In 2011-2012 the plants were 
affected by white ant attack leading to 
poor yield. However, control measures 
were taken thereafter.

Mean seed yield  in kg/plant (N=10) at Orissa site

* Due to white ant attack, the yield for the plants were drastically reduced; control measures were put in place

Year

Seed 
yield

2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12

0.30 0.70±0.2 1.40±0.8 2.00±0.8 2.04±0.6 2.2±0.5 1.3±0.4

Mean seed yield of accession IC-565739 in different years at Zanjmer, Bhavnagar

Year

Seed yield (kg/plant; 
average of two plants) 

2006-07 2007-08 2008-09 2009-10 2010-11 2011-12

1.49 4.14 5.20 5.55 3.74 2.01*

Mean oil content of seeds of the accession 
CP-9/IC-565735 from 2005-06 to 2010-11
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S. No
Location 

of
the sites

1

2

3

4

Organic 
Carbon (%)

CaCO  3

(%)

CEC
(meq/100g)

Total N 
(%)

Avail N  
-1(kg ha )

Avail P 
-1(kg ha )

Avail K 
-1(kg ha )

Neswad

Bhadrawal

Kanod

Chorvadla

0.22-0.36

0.38-0.47

0.55-0.81

0.45-0.89

Range of various parameters of soil chemical properties

4.0-5.8

14.8-19.8

2.8-3.8

4.0-24.0

30.5-38.9

28.1-43.8

37.7-49.3

25.9-38.0

0.014-
0.031

1.24-6.64

1.94-3.73

2.9-14.5

0.97-15.21

146.7-281.3

269.9-325.9

185.9-201.6

161.3-346.1

0.038-
0.045

0.05-
0.069

0.035-
0.104

143.1-
185.0

142.0
-200.7

103.5-
251.1

159.9-
238.3

130 131

Chemical characteristics of soil

The institute has identified few accessions 
that have been found superior year after year. 
The Neswad plantation was established with 
these accessions in 2007 on shallow soiled 
rocky wastelands. During 2010-11, the 
average seed yield per plant was low (around 
350g), as there was low fruit set probably 
because of higher intensity of rainfall during 
the flowering period resulted in washing off 
of the pollens. However, the yield got 
recovered in 2011-12. Independent experts 
(Dr. H.M. Behl, Coordinator Biofuels, 
Department of Biotechnology, New Delhi 
and Dr. Mohammad Arif, Senior Scientist 
from DRDO, Haldwani) were appointed by 
Ministry of New and Renewable Energy to 

Yield performance of selected elite accessions

Highlights of Report of MNRE Expert after visit to 
CSMCRI's Nesvad Jatropha Plantation

Point #1:

Point #9: 

Dr.H M Behl

September 30, 2011

“The very fact that the drooping branches cultivar had high fruit 
output makes it a desirable phenotype. It is strongly 
recommended that CSMCRI develops it as a distinct cultivar as 
this is distinct, uniform and has high yield.

The phenotypic trait of the other erect type was not distinct but 
was also relatively uniform. Since it has been found to be 
resistant to local conditions (reportedly also to sites at 
Berhampur, Orissa), it is also a good cultivar and should be 
clonally multiplied for plantation.”

“The plots were healthy and as informed are minimally irrigated 
and only limited fertilization is done.  Overall, it was a very 
successful trial and a good demonstration.”

Drooping of branches due to weight of Jatropha fruits (right) and heavy fruiting (left) 
at Neswad plantation (Sep 2011)

visit our Neswad plantation in the 
fruiting season in 2011-12. Excerpts 
from the report are reproduced 
alongside. The figures show how the 
plants raised from elite cuttings have 
drooped due to the weight of the fruits.  
The year-on-year seed yield of the 
selected accessions is also shown.

At Orissa, the performance evaluation 
of the accession IC 565735 was 
continued. The seed yield dipped in 
2011-12 due to lower rainfall. The 
mean oil content of seeds of the 
accession CP-9/IC-565735 from 
2005-06 to 2011-12 is given below. Performance of elite accessions of Jatropha at Neswad

In Zanjmer (Bhavnagar, Gujarat), the 
accession IC 565739 (planted in 1999) 
proved to be high yielding under sand 
dunes. In 2008-10 the yield ranged from 
5.2-5.55 kg/plant. However, during 
2010-11 yield declined to 3.74 kg/ plant 
(Jatropha yields for the year 2010-11 
were uniformly low across all places in 
Gujarat). In 2011-2012 the plants were 
affected by white ant attack leading to 
poor yield. However, control measures 
were taken thereafter.

Mean seed yield  in kg/plant (N=10) at Orissa site

* Due to white ant attack, the yield for the plants were drastically reduced; control measures were put in place

Year

Seed 
yield

2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12

0.30 0.70±0.2 1.40±0.8 2.00±0.8 2.04±0.6 2.2±0.5 1.3±0.4

Mean seed yield of accession IC-565739 in different years at Zanjmer, Bhavnagar

Year

Seed yield (kg/plant; 
average of two plants) 

2006-07 2007-08 2008-09 2009-10 2010-11 2011-12

1.49 4.14 5.20 5.55 3.74 2.01*

Mean oil content of seeds of the accession 
CP-9/IC-565735 from 2005-06 to 2010-11
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Elite germplasm (IC-565739) on sand dunes of Zanjmer, Gujarat

Treatments
Seed yield 
(kg/plant) 
2010-11*

Seed yield 
(kg/plant) 
2011-12*

Treatments
Seed yield 
(kg/plant) 
2010-11*

Seed yield 
(kg/plant) 
2011-12*

T1(0 t/ha= 
0 kg/plant

Spacing = 4m x 3m Spacing = 3m x 2m

T2 (0.75 t/ha = 
0.9 kg/plant)

T3 (1.5 t/ha =
1.8 kg/plant)

T4 (2.25 t/ha = 
2.7 kg/plant)

T5 (3 t/ha =
3.6 kg/plant)

T1(0 t/ha= 
0kg/plant)

T2 (0.75 t/ha = 
0.4 kg/plant)

T3 (1.5 t/ha = 
0.9 kg/plant)

T4 (2.25 t/ha = 
1.35 kg/plant)

T5 (3 t/ha = 
1.8 kg/plant)

1.09

1.26 (15%)

1.47 (34%)

1.51 (37%)

1.75 (60%)

0.90

1.00 (15%)

1.04 (21%)

1.09 (26%)

1.31 (52%)

1.20

1.33 (11%)

1.36 (14%)

1.74 (46%)

1.70 (41%)

0.86

0.96 (12%)

1.06 (24%)

1.36 (60%)

1.28 (49%)

Manurial trials using Jatropha cake   

Agrotechnology

Effect of Jatropha cake on seed yield per plant at Orissa

NB: DOP : Jan 2003; No other chemical fertilizers applied in any of the treatments.

*Figures in parentheses indicate % increase in yield over control (T1)

Jatropha cake was exclusively used as manure in increased yield of 1.75 t/ha was obtained on 
Jatropha plantation itself as a part of long-term increasing the amount of Jatropha cake and 
trial. At Orissa, depending upon spacing and spacing. In the subsequent year, i.e., 2011-12, 
amount of cake applied to the plants, in both the yield was diminished uniformly at Orissa due 
years in all the treatments, the yield per plant to less rainfall. 
improved from 11 % to 60 % over control where In another experiment at Gujarat, the application 
no other fertilizers were applied. In 2010-11, the of Jatropha cake resulted in ca. 21% 
maximum seed yield of 1.74 kg/plant improvement in the seed yield against the 
(equivalent to 2.9 t/ha) was obtained by treatment where equivalent amount of nitrogen 
application of 1.35 kg of Jatropha cake per plant (140 kg N/ha) contained in Jatropha cake was 
(2.25t/ha) in 3m x 2m spaced plants, while an supplied through inorganic fertilizer in 2010-11. 

In 2011-12, this experiment comprising Soil enzymatic activity was found much better in 
application of 50% recommended dose of organic amended soils as compared to urea 
fertilizer (RDF) or 100% nitrogen nutrient to fertilized soils.
Jatropha through different sources 
(urea, cake and farm yard manure) 
on equivalent substitution basis 
was continued, albeit with a lower 
dose of N (100 kg/ha). The 
application of nutrients through 
Jatropha cake or farm yard manure 
was found at par and slightly better 
than the treatment applying 
nutrients solely through inorganic 
fertilizer. The highest seed yield of 
1.5 t/ha was recorded in treatment 
receiving nutrients through farm 
yard manure, closely followed by 
the application of Jatropha cake. 

Effect of different sources of nutrients on Jatropha seed productivity

A study was undertaken with the objective to Jatropha residue soil amendments (fruit shell, 
characterize the nitrogen (N) mineralization of leaf, cake or control of soil only). The results 
Jatropha residue during the decomposition in showed that only Jatropha cake caused net N 
soil beneath or outside Jatropha canopy. Two mineralization. Soil amended with leaf and fruit 
laboratory incubation (94 days) studies (beneath shell residues immobilized N during the first 64 
and outside Jatropha canopy soil) had four and upto 94 days, respectively.

Studies to characterize the nitrogen (N) mineralization of Jatropha residue during the
decomposition in soil beneath or outside Jatropha canopy

Nitrogen mineralization in Jatropha residue amended soil [Lowercase letters denote statistically 
significant differences in N mineralization within each sampling day (p<0.05)]

Soils outside of canopy Soils inside of canopy

Jatropha plantation at General Motor's premises topography of land, soil profile, and physico-
was established in 2008 with elite germplasm chemical properties of soil, it was found that 
(CP-9, IC-565735 and PCM, IC-565731), which Jatropha curcas cannot be cultivated on such 
started flowering profusely in the reporting prevailing land conditions. The reason for non 
period. In the beginning, after studying the suitability was the shallow soil depth (10-20 cm) 

Land amendments for successful establishment of plantations at Talegaon
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Elite germplasm (IC-565739) on sand dunes of Zanjmer, Gujarat

Treatments
Seed yield 
(kg/plant) 
2010-11*

Seed yield 
(kg/plant) 
2011-12*

Treatments
Seed yield 
(kg/plant) 
2010-11*

Seed yield 
(kg/plant) 
2011-12*

T1(0 t/ha= 
0 kg/plant

Spacing = 4m x 3m Spacing = 3m x 2m

T2 (0.75 t/ha = 
0.9 kg/plant)

T3 (1.5 t/ha =
1.8 kg/plant)

T4 (2.25 t/ha = 
2.7 kg/plant)

T5 (3 t/ha =
3.6 kg/plant)

T1(0 t/ha= 
0kg/plant)

T2 (0.75 t/ha = 
0.4 kg/plant)

T3 (1.5 t/ha = 
0.9 kg/plant)

T4 (2.25 t/ha = 
1.35 kg/plant)

T5 (3 t/ha = 
1.8 kg/plant)

1.09

1.26 (15%)

1.47 (34%)

1.51 (37%)

1.75 (60%)

0.90

1.00 (15%)

1.04 (21%)

1.09 (26%)

1.31 (52%)

1.20

1.33 (11%)

1.36 (14%)

1.74 (46%)

1.70 (41%)

0.86

0.96 (12%)

1.06 (24%)

1.36 (60%)

1.28 (49%)

Manurial trials using Jatropha cake   

Agrotechnology

Effect of Jatropha cake on seed yield per plant at Orissa

NB: DOP : Jan 2003; No other chemical fertilizers applied in any of the treatments.

*Figures in parentheses indicate % increase in yield over control (T1)

Jatropha cake was exclusively used as manure in increased yield of 1.75 t/ha was obtained on 
Jatropha plantation itself as a part of long-term increasing the amount of Jatropha cake and 
trial. At Orissa, depending upon spacing and spacing. In the subsequent year, i.e., 2011-12, 
amount of cake applied to the plants, in both the yield was diminished uniformly at Orissa due 
years in all the treatments, the yield per plant to less rainfall. 
improved from 11 % to 60 % over control where In another experiment at Gujarat, the application 
no other fertilizers were applied. In 2010-11, the of Jatropha cake resulted in ca. 21% 
maximum seed yield of 1.74 kg/plant improvement in the seed yield against the 
(equivalent to 2.9 t/ha) was obtained by treatment where equivalent amount of nitrogen 
application of 1.35 kg of Jatropha cake per plant (140 kg N/ha) contained in Jatropha cake was 
(2.25t/ha) in 3m x 2m spaced plants, while an supplied through inorganic fertilizer in 2010-11. 

In 2011-12, this experiment comprising Soil enzymatic activity was found much better in 
application of 50% recommended dose of organic amended soils as compared to urea 
fertilizer (RDF) or 100% nitrogen nutrient to fertilized soils.
Jatropha through different sources 
(urea, cake and farm yard manure) 
on equivalent substitution basis 
was continued, albeit with a lower 
dose of N (100 kg/ha). The 
application of nutrients through 
Jatropha cake or farm yard manure 
was found at par and slightly better 
than the treatment applying 
nutrients solely through inorganic 
fertilizer. The highest seed yield of 
1.5 t/ha was recorded in treatment 
receiving nutrients through farm 
yard manure, closely followed by 
the application of Jatropha cake. 

Effect of different sources of nutrients on Jatropha seed productivity

A study was undertaken with the objective to Jatropha residue soil amendments (fruit shell, 
characterize the nitrogen (N) mineralization of leaf, cake or control of soil only). The results 
Jatropha residue during the decomposition in showed that only Jatropha cake caused net N 
soil beneath or outside Jatropha canopy. Two mineralization. Soil amended with leaf and fruit 
laboratory incubation (94 days) studies (beneath shell residues immobilized N during the first 64 
and outside Jatropha canopy soil) had four and upto 94 days, respectively.

Studies to characterize the nitrogen (N) mineralization of Jatropha residue during the
decomposition in soil beneath or outside Jatropha canopy

Nitrogen mineralization in Jatropha residue amended soil [Lowercase letters denote statistically 
significant differences in N mineralization within each sampling day (p<0.05)]

Soils outside of canopy Soils inside of canopy

Jatropha plantation at General Motor's premises topography of land, soil profile, and physico-
was established in 2008 with elite germplasm chemical properties of soil, it was found that 
(CP-9, IC-565735 and PCM, IC-565731), which Jatropha curcas cannot be cultivated on such 
started flowering profusely in the reporting prevailing land conditions. The reason for non 
period. In the beginning, after studying the suitability was the shallow soil depth (10-20 cm) 

Land amendments for successful establishment of plantations at Talegaon
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Working up on rocky land (left) transplanted plantation in 2008 (centre) and established plantation (2012)

Fungal diversity in the native soil at Jatropha experimental site based on 18s rDNA sequence

below which lay the parental rock. However, two rhizosphere for growing of Jatropha at 
models were proposed wherein, Jatropha could Chorvadla site at Bhavnagar. The technique has 
be cultivated after suitable land amendment. been successfully implemented in 2010-11. 
Model 1 comprised digging pits of suitable size Further, studies were initiated to determine the 
with the help of appropriate machinery in 1 acre changes in soil microbial (fungal) diversity by 
and filling the pits with soil brought from outside metagenomic approach to confirm the effect of 

or scrapped from vicinity. Model 2 envisaged cultivation of Jatropha using good management 
loosening of the strata to a certain depth by practices under such rocky wasteland 
breaking the soft rocks with appropriate conditions. Initial soil fungal diversity of native 
machinery and putting a layer of soil brought soil was assessed by amplifying 18s rDNA 
from outside in 1 acre area. Accordingly, sequence from the soil metagenome using 18s 
Jatropha plantation employing the above models primers. Among 98 sequenced clones, 40 
was carried out on 2 acres of area.  distinct species were identified by nucleotide 

blast analysis. In a similar approach rather than bringing soil 
from outside, an innovative technique was In the Jatropha plantation at Berhampur, Orissa, 
deve loped  unde r  a  CSIR sponso red  a diverse range of flora and fauna was observed. 
Empowerment project to utilize the soil within On the bark of some plants the rare lichens were 
the same piece of land to create an artificial also seen.

Jatropha plants attract variety of creatures and help in biodiversity growth (A and B- lichens, 
C-translucent spiny spider, D-green spotted beetle, E & F- butterfly)

Genetic Improvement of Jatropha curcas for adaptability and oil yield

The multilocational trial were continued under growth and yield performance of all these 
the NMITLI project and efforts were made to accessions, following 14 J. curcas accessions 
identify superior genotypes for future breeding were shortlisted which performed better at most 
programs from ca. 185 genotypes collected at of the locations. Various parameters of these 
Pan- India level representing different climatic accessions were analyzed statistically. 
conditions and soil types. After assessing the 
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Working up on rocky land (left) transplanted plantation in 2008 (centre) and established plantation (2012)

Fungal diversity in the native soil at Jatropha experimental site based on 18s rDNA sequence

below which lay the parental rock. However, two rhizosphere for growing of Jatropha at 
models were proposed wherein, Jatropha could Chorvadla site at Bhavnagar. The technique has 
be cultivated after suitable land amendment. been successfully implemented in 2010-11. 
Model 1 comprised digging pits of suitable size Further, studies were initiated to determine the 
with the help of appropriate machinery in 1 acre changes in soil microbial (fungal) diversity by 
and filling the pits with soil brought from outside metagenomic approach to confirm the effect of 

or scrapped from vicinity. Model 2 envisaged cultivation of Jatropha using good management 
loosening of the strata to a certain depth by practices under such rocky wasteland 
breaking the soft rocks with appropriate conditions. Initial soil fungal diversity of native 
machinery and putting a layer of soil brought soil was assessed by amplifying 18s rDNA 
from outside in 1 acre area. Accordingly, sequence from the soil metagenome using 18s 
Jatropha plantation employing the above models primers. Among 98 sequenced clones, 40 
was carried out on 2 acres of area.  distinct species were identified by nucleotide 

blast analysis. In a similar approach rather than bringing soil 
from outside, an innovative technique was In the Jatropha plantation at Berhampur, Orissa, 
deve loped  unde r  a  CSIR sponso red  a diverse range of flora and fauna was observed. 
Empowerment project to utilize the soil within On the bark of some plants the rare lichens were 
the same piece of land to create an artificial also seen.

Jatropha plants attract variety of creatures and help in biodiversity growth (A and B- lichens, 
C-translucent spiny spider, D-green spotted beetle, E & F- butterfly)

Genetic Improvement of Jatropha curcas for adaptability and oil yield

The multilocational trial were continued under growth and yield performance of all these 
the NMITLI project and efforts were made to accessions, following 14 J. curcas accessions 
identify superior genotypes for future breeding were shortlisted which performed better at most 
programs from ca. 185 genotypes collected at of the locations. Various parameters of these 
Pan- India level representing different climatic accessions were analyzed statistically. 
conditions and soil types. After assessing the 
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Genetic Variability in various parameters of 14 shortlisted Jatropha accessions growing at
CSIR-CSMCRI, Bhavnagar

It was observed that all the accessions performed 
more or less uniformly for test weight and oil 
content. Variation was very high in seed yield as 
compared to other characters. Geno typ ic  ( r ) ,  pheno typ ic  ( r )  and  g p

environmental (r ) correlation coefficients etable above revealed that 
among different traits in 14 accessions were 
worked out. In general, the genotypic correlation 
coefficient value was higher than corresponding 
phenotypic and environmental correlation 
coefficients. Highly significant values for 
genotypic and phenotypic correlat ion 
coefficients among various traits indicated high 
degree of association of traits at both these 
levels. All the environmental correlation 
coefficients were non-significant and in some 
cases, values were negative indicating low 
influence of environment among various traits.

seed oil content. CV values were low (2.66-
14.36) for all the characters for pooled 
performance of 14 accessions.

Variance 
components for various traits presented in the 

the magnitude of 
phenotypic covariance was higher than the 
corresponding genotypic and environmental 
ones for all characters. Seed yield showed 
highest GCV (49.69%) and PCV (49.91%). 
Heritability estimates in broad sense ranged 
from 0.5 to 1.0 which reflected moderate to high 
predominance of heritable variation for all the 
traits. The highest heritability was recorded for 
seed oil content and very closely followed by 
seed yield, seed coat and kernel weight with the 
same value i.e.0.99.The genetic advance ranged 
as low as 0.24 for seed yield to 3.44 as highest for 

 Jatropha curcas accessions performing better across the locations

1

2

3

4

5

6

7

CSMCRI-GUJ-Banas-1205-C-1

CRIDA-MP-Jhabua-02-03-JJ-06

NBPGR-GUJ-SKN-0605-Hans

AFRI-TN-Coimb-0206-C-6

AFRI-KER-Palak-0206-C-1

CRIDA-MP-Dhar-1105-C-4

CSMCRI-GUJ-Panchm-0106-C-7

8

9

10

11

12

13

14

FRI-HP-Shim-0306C-13

FRI-HAR-Jhajj-1105-C-24

NBPGR-RJ-Rajsam-0905-C-15

NBPGR-UA-Paur-0306-C-9

NBPGR-CHH-Bilas-0306-C-30

RRL-AP-Papum-1105-C-1

RRL-MNP-Imph-1005C-1

Mean

Maximum

Minimum

Standard Deviation

Genotypic Covariance

Phenotypic Covariance

Environmental Covariance

Genotypic Coefficient of Variation

Phenotypic Coefficient of Variation

Heritability (Broad Sense)

Genetic Advance

419.10

391.33

643.00

202.80

43366.43

43752.38

385.95

49.69

49.91

0.99

0.24

50.33

55.21

52.79

21.04

458.93

468.65

9.73

42.56

43.01

0.98

1.95

39.59

52.82

44.00

16.78

295.09

298.75

3.66

43.39

43.66

0.99

2.49

46.13

47.18

56.00

19.39

395.65

399.32

3.66

43.12

43.32

0.99

2.15

28.96

32.17

33.27

12.00

152.47

153.06

0.59

42.63

42.72

1.00

3.44

Seed yield
(g/plant)

Test wt
(g)

Seed coat 
wt (g)

Kernel 
wt (g)

Seed oil 
(%)

Growth and yield performance of hybrid lines derived from F1 cuttings

In order to develop Jatropha hybrids from single and IC565735× IC565739 showed better growth 
crosses, hybrid lines of Jatropha curcas were and more branches as compared to other six 
derived from identified Jatropha accessions and combinations. Around 74% F1s showed increase 
their performance was observed for two in fruit set over their respective parents. Cross 

IC565735 × IC565739 showed the maximum successive generations. Promising hybrid lines 
fruits (21 numbers per inflorescence) and 180 g were multiplied through stem cuttings and 
seed yield per plant. As it was the first year of transplanted in an isolated plot at Bhadraval 
plants performing in the field, most of the plants during monsoon. Early seedling growth was 
could yield between 40 g to 90 g of seeds. Few assessed on approx. 1500 stem cuttings raised 
F1s ranged between 108.92-178.47 g whereas from various promising hybrid lines in nursery. 
for parents it was between 89.56-104.75 g. Out of eight cross combinations, cuttings raised 

from hybrids lines namely IC565733×IC565734 

Performance of Jatropha hybrids 

The performance of hybrids made in the elite Banas-C-5. Plant wise raw data collected for all 
genotypes selected under the NMITLI project the F1s along with their respective parental 
was assessed. Maximum seed germination plants were sent to Anand Agricultural 
(80%) and survival of F1 seedling  (75.01%) was University, Anand for heterosis analysis.  
recorded in cross RR-AP-Papum-1105-C- Relative heterosis and Heterobeltiosis were 
1XRRL-NL-MON-1105-C-1. In early seedling worked out for all 20 cross combinations for 
stage,  height was more in RRL-ASM-Kurbi- growth characters. Maximum relative heterosis 
1205-C-5XCSMCRI-OR-GUJ-Banas-C-1 , 

for plant height (21.51%) was exhibited in the 
whereas number of branches and stem girth were RRL-AP-Papum-1105-C-1XRRL-NL-MON-
maximum in NBPGR-SKNJ-2(El i te)X 1205-C-1 cross and for number of branches 
CSMCRI-OR-GUJ-Banas-1205-C-1 cross (50.00%) by RRL-ASM-Kurbi-1205-C-6 X 
seedlings. For first year growth performance in CSMCRI-OR-Ganj-1205-C-5. Maximum 
field, maximum plant height (108.50cm) was relative heterosis for canopy diameter (8.79%) 
recorded in RRL-ASM-Kurbi-1205-C-5 X was recorded in cross RRL-AP-Papum-1105-C-
CSMCRI-OR-GUJ-Banas-1205-C-1 cross 1 X RRL-ASM-Golag-1105-C-1and for stem 
whereas cross RRL-ASM- Kurbi -1205 -C-5 X girth (21.09%) by NBRI-J-18 (Elite) X 
RRL-ASM-Golag-1105-C–1 exh ib i t ed CSMCRI-OR-Guj-Banas-1205-C-1. Cross 
minimum plant height (98.83cm) as well as stem RRL-ASM-Golag-1105-C-1 X  CSMCRI-OR-
girth (31.25mm) among all the crosses. Number G a n j - 1 2 0 5 - C - 5  s h o w e d  m a x i m u m  
of branches (4.92) and canopy diameter (138.17 heterobeltiosis (7.79%) for plant height, whereas 
cm) were highest in cross RRL-ASM-Kurbi-

the maximum number of branches was observed 
1205-C-5X, CSMCRI-OR-Ganj-1205-C-5. 

in cross RRL-ASM-Kurbi-1205-C–6 X 
Crosses NBRI-J-18 (Elite) X RRL-NL-MON- 

CSMCRI-OR-Ganj-1205-C-5 (39.02%). Cross 
1105-C-1 and NBRI-J-18 (Elite) X CSMCRI-

NBRI-J-18 (Elite) X CSMCRI-OR-Guj-Banas -
OR-GUJ-Banas-1205-C-1 were lowest 

1205-C-1 recorded maximum heterobeltiosis 
performers with  respect to the same traits. Stem 

(15.80%) for stem girth. All the crosses showed 
girth was maximum (57.42mm) in cross RRL-

negative values for canopy diameter.
AP-Papum-1105C-1XCSMCRI-OR-GUJ-

Survey and analysis work was done to estimate (Sartanpar, Methla, Nigala, Victor and Diu), 
the biomass production and the salt content in without any other management practices. The 
salicornia plants at five densified sites plant population varied from 1,00,000 (Victor 

Estimation of Salicornia biomass and their salt concentrations at various salt marsh sites 
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Genetic Variability in various parameters of 14 shortlisted Jatropha accessions growing at
CSIR-CSMCRI, Bhavnagar

It was observed that all the accessions performed 
more or less uniformly for test weight and oil 
content. Variation was very high in seed yield as 
compared to other characters. Geno typ ic  ( r ) ,  pheno typ ic  ( r )  and  g p

environmental (r ) correlation coefficients etable above revealed that 
among different traits in 14 accessions were 
worked out. In general, the genotypic correlation 
coefficient value was higher than corresponding 
phenotypic and environmental correlation 
coefficients. Highly significant values for 
genotypic and phenotypic correlat ion 
coefficients among various traits indicated high 
degree of association of traits at both these 
levels. All the environmental correlation 
coefficients were non-significant and in some 
cases, values were negative indicating low 
influence of environment among various traits.

seed oil content. CV values were low (2.66-
14.36) for all the characters for pooled 
performance of 14 accessions.

Variance 
components for various traits presented in the 

the magnitude of 
phenotypic covariance was higher than the 
corresponding genotypic and environmental 
ones for all characters. Seed yield showed 
highest GCV (49.69%) and PCV (49.91%). 
Heritability estimates in broad sense ranged 
from 0.5 to 1.0 which reflected moderate to high 
predominance of heritable variation for all the 
traits. The highest heritability was recorded for 
seed oil content and very closely followed by 
seed yield, seed coat and kernel weight with the 
same value i.e.0.99.The genetic advance ranged 
as low as 0.24 for seed yield to 3.44 as highest for 

 Jatropha curcas accessions performing better across the locations

1

2

3

4

5

6

7

CSMCRI-GUJ-Banas-1205-C-1

CRIDA-MP-Jhabua-02-03-JJ-06

NBPGR-GUJ-SKN-0605-Hans

AFRI-TN-Coimb-0206-C-6

AFRI-KER-Palak-0206-C-1

CRIDA-MP-Dhar-1105-C-4

CSMCRI-GUJ-Panchm-0106-C-7

8

9

10

11

12

13

14

FRI-HP-Shim-0306C-13

FRI-HAR-Jhajj-1105-C-24

NBPGR-RJ-Rajsam-0905-C-15

NBPGR-UA-Paur-0306-C-9

NBPGR-CHH-Bilas-0306-C-30

RRL-AP-Papum-1105-C-1

RRL-MNP-Imph-1005C-1

Mean

Maximum

Minimum

Standard Deviation

Genotypic Covariance

Phenotypic Covariance

Environmental Covariance

Genotypic Coefficient of Variation

Phenotypic Coefficient of Variation

Heritability (Broad Sense)

Genetic Advance

419.10

391.33

643.00

202.80

43366.43

43752.38

385.95

49.69

49.91

0.99

0.24

50.33

55.21

52.79

21.04

458.93

468.65

9.73

42.56

43.01

0.98

1.95

39.59

52.82

44.00

16.78

295.09

298.75

3.66

43.39

43.66

0.99

2.49

46.13

47.18

56.00

19.39

395.65

399.32

3.66

43.12

43.32

0.99

2.15

28.96

32.17

33.27

12.00

152.47

153.06

0.59

42.63

42.72

1.00

3.44

Seed yield
(g/plant)

Test wt
(g)

Seed coat 
wt (g)

Kernel 
wt (g)

Seed oil 
(%)

Growth and yield performance of hybrid lines derived from F1 cuttings

In order to develop Jatropha hybrids from single and IC565735× IC565739 showed better growth 
crosses, hybrid lines of Jatropha curcas were and more branches as compared to other six 
derived from identified Jatropha accessions and combinations. Around 74% F1s showed increase 
their performance was observed for two in fruit set over their respective parents. Cross 

IC565735 × IC565739 showed the maximum successive generations. Promising hybrid lines 
fruits (21 numbers per inflorescence) and 180 g were multiplied through stem cuttings and 
seed yield per plant. As it was the first year of transplanted in an isolated plot at Bhadraval 
plants performing in the field, most of the plants during monsoon. Early seedling growth was 
could yield between 40 g to 90 g of seeds. Few assessed on approx. 1500 stem cuttings raised 
F1s ranged between 108.92-178.47 g whereas from various promising hybrid lines in nursery. 
for parents it was between 89.56-104.75 g. Out of eight cross combinations, cuttings raised 

from hybrids lines namely IC565733×IC565734 

Performance of Jatropha hybrids 

The performance of hybrids made in the elite Banas-C-5. Plant wise raw data collected for all 
genotypes selected under the NMITLI project the F1s along with their respective parental 
was assessed. Maximum seed germination plants were sent to Anand Agricultural 
(80%) and survival of F1 seedling  (75.01%) was University, Anand for heterosis analysis.  
recorded in cross RR-AP-Papum-1105-C- Relative heterosis and Heterobeltiosis were 
1XRRL-NL-MON-1105-C-1. In early seedling worked out for all 20 cross combinations for 
stage,  height was more in RRL-ASM-Kurbi- growth characters. Maximum relative heterosis 
1205-C-5XCSMCRI-OR-GUJ-Banas-C-1 , 

for plant height (21.51%) was exhibited in the 
whereas number of branches and stem girth were RRL-AP-Papum-1105-C-1XRRL-NL-MON-
maximum in NBPGR-SKNJ-2(El i te)X 1205-C-1 cross and for number of branches 
CSMCRI-OR-GUJ-Banas-1205-C-1 cross (50.00%) by RRL-ASM-Kurbi-1205-C-6 X 
seedlings. For first year growth performance in CSMCRI-OR-Ganj-1205-C-5. Maximum 
field, maximum plant height (108.50cm) was relative heterosis for canopy diameter (8.79%) 
recorded in RRL-ASM-Kurbi-1205-C-5 X was recorded in cross RRL-AP-Papum-1105-C-
CSMCRI-OR-GUJ-Banas-1205-C-1 cross 1 X RRL-ASM-Golag-1105-C-1and for stem 
whereas cross RRL-ASM- Kurbi -1205 -C-5 X girth (21.09%) by NBRI-J-18 (Elite) X 
RRL-ASM-Golag-1105-C–1 exh ib i t ed CSMCRI-OR-Guj-Banas-1205-C-1. Cross 
minimum plant height (98.83cm) as well as stem RRL-ASM-Golag-1105-C-1 X  CSMCRI-OR-
girth (31.25mm) among all the crosses. Number G a n j - 1 2 0 5 - C - 5  s h o w e d  m a x i m u m  
of branches (4.92) and canopy diameter (138.17 heterobeltiosis (7.79%) for plant height, whereas 
cm) were highest in cross RRL-ASM-Kurbi-

the maximum number of branches was observed 
1205-C-5X, CSMCRI-OR-Ganj-1205-C-5. 

in cross RRL-ASM-Kurbi-1205-C–6 X 
Crosses NBRI-J-18 (Elite) X RRL-NL-MON- 

CSMCRI-OR-Ganj-1205-C-5 (39.02%). Cross 
1105-C-1 and NBRI-J-18 (Elite) X CSMCRI-

NBRI-J-18 (Elite) X CSMCRI-OR-Guj-Banas -
OR-GUJ-Banas-1205-C-1 were lowest 

1205-C-1 recorded maximum heterobeltiosis 
performers with  respect to the same traits. Stem 

(15.80%) for stem girth. All the crosses showed 
girth was maximum (57.42mm) in cross RRL-

negative values for canopy diameter.
AP-Papum-1105C-1XCSMCRI-OR-GUJ-

Survey and analysis work was done to estimate (Sartanpar, Methla, Nigala, Victor and Diu), 
the biomass production and the salt content in without any other management practices. The 
salicornia plants at five densified sites plant population varied from 1,00,000 (Victor 

Estimation of Salicornia biomass and their salt concentrations at various salt marsh sites 



51

B
ie

n
n
ia

l 
R

ep
or

t 
2
0
1
0
-2

0
1
2

138 139

(correlation coefficient = -0.53) between plant port) to 33,10,000 (Sartanpar) plants/ha with 
population and individual plant dry weight. The mean value of 8.35 lakhs plants/ha, across 
amount of seed obtained from the total dry different sites. The dry biomass also varied 
biomass was approx. 7.2% with a mean value of among the different samples from different sites 
4.7%, while the seed oil content ranged from ranging from 1.15 to 4.05 t/ha with an average of 
25.2 to 34.6% with a mean of 32.5%. The 2.15 t/ha. Among the sites, the least mean dry 
percentage salt (commercialized as vegetable biomass was obtained at Sartanpar (1.46 t/ha), 
salt Saloni) obtained from the dry biomass while the maximum dry biomass was obtained at 
ranged from 9-27% with an average salt content Nigala site (3.22 t/ha). No significant correlation 
of 16.6%. The Nigala site produced the highest (-0.04) was observed between plant population 
quantity of vegetable salt (829.6 kg/ha). and dry biomass production per unit area, while 

there were indications of negative correlation 

Estimation of different parameters of Salicornia brachiata at different coastal salt marshes

Plant population/ha

Dry biomass (tonnes/ha)

Seed weight (kg/ha) (oven dried)

% seed wt from dry biomass(root+shoot)

1000- seed wight (g)

% oil in seed

Amount of oil (kg/ha)

% salt from biomass (root+shoot-seed)

Amount of salt produced from biomass 

(root+shoot-seed)(kg/ha)

835600

2.15

100.2

4.7

0.334

30.6

32.5

16.6

385.4

3310000

4.05

192.4

7.2

0.408

34.6

66.5

26.6

829.6

Mean
values

Minimum
value

Maximum 
value

Parameters

100000

1.15

35.5

0.08

0.279

25.2

14.0

8.9

127.6

Repeat studies on crude extracts of Salicornia brachiata for their anti-TB activity

Crude aqueous extracts were prepared from the activity, albeit to lesser or higher extent. To 
roots of Salicornia brachiata collected during confirm the anti-TB activity in the crude, the 
five different stages of growth of the shrub.  The samples which showed activity in CSIR-CDRI 
study was conducted during October 2009 to were sent to CSIR-IMTECH but no activity was 
March 2010 and January to April, 2012. Samples seen.  The work is now being continued in 
were sent to CDRI for activity testing against the collaboration with Mahatma Gandhi Institute of 
strain H37Rv of Mycobacterium tuberculosis. Medical Sciences, Sevagram.  
Most of the crude extracts showed anti-TB 

Cellulose of Salicornia brachiata

Cellulose was extracted from the roots, stems roots > stems > stem tips. The cellulose samples 
13and stem tips of Salicornia brachiata Roxb. were characterized by FT-IR, CP/MAS, C 

Each crude cellulose sample obtained was NMR, XRD, TGA and SEM. The data were 
fractionated into α- and β-celluloses. The yields compared with those of the celluloses 
of crude cellulose from the stems and stem tips (predominantly α-cellulose) isolated from 
were greatest and lowest, respectively, while the Whatman filter paper No. 4 (Nat. Prod. 
yields of α- and β-celluloses were in the order, Commun., 5 (2010) 603).  

In vitro propagation is an alternative method to regenerated cultures to assess the fidelity of 
clonal propagation with its own advantages like cultures/plantlets and suitability of regeneration 
continuous supply of rooted plantlets pattern for mass-scale true-to-type propagation.

throughout the year, once axenic cultures are High cost is one of the major constraints in the 
generated. During this period, ca.6000 cultures practical application of tissue culture and hence 
from elite genotypes of J. curcas L. were emphasis was laid on ex vitro rooting methods. 
maintained. Further experiments are under To economize the in vitro multiplication of 
progress to improve the growth of cultures and Jatropha curcas L., attempts were made to 
shoot elongation; and scale up the rate of replace the use of branded sucrose costing Rs. 
multiplication, along with in vitro and ex vitro 9.14 per litre of medium with commercial grade 
rooting percentage.  Approximately 400 plants sucrose (Daurala Sugar Works), costing Rs. 3.60 
of elite genotypes were generated and planted in per litre of medium. This reduced approximately 
the field. Later 179 plants of elite genotypes 55-60% of the cost for sucrose. Similarly, 
were also transplanted at Bhadrawal site and commercially available agar (Rs. 3600/Kg) was 
survival and yield performances will be costly as compared to agar prepared in CSIR-
monitored in the field. Alternatively cultures CSMCRI. The medium supplemented with 
were established using leaf as explants and ca. Spectochem and CSMCRI agar was used in 
1500 cultures were established. Genomic DNA culture, and performances of both CSMCRI and 
was extracted from axillary bud and leaf Spectrochem agar were found to be equivalent. 

Micropropagation of Jatropha curcas

PLANT BIOTECHNOLOGY

 Cultures of Jatropha curcas growing in CSMCRI agar (A) and commercial agar (B)

A B

The collar rot caused by Macrophomina imparts in plants. Different concentrations of SA (0.25, 
heavy losses in Jatropha curcas plantations. 2.5, 5.0 mM) were exogenously applied to the 
Macrophomina is a soil borne, anamorphic, roots of 1-year-old plants. Its effect on 
ascomycetes fungi. Microsclerotia in soil, seed antioxidant enzymes, malondialdehyde (MDA) 
or host tissue serve as inoculum and plants die/ and proline content was observed after 1, 3 and 5 
decay due to production of fungal toxin days of treatment. Superoxide dismutase (SOD) 
phaseolinone and production of fungal tissue showed gradual increase with time in all the 
that plug the host xylem vessels. Salicylic acid is three concentrations of SA, whereas catalase 
known to enhance systemic acquired resistance (CAT) showed increase only for first and third 

Enhancing stress tolerance in Jatropha
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(correlation coefficient = -0.53) between plant port) to 33,10,000 (Sartanpar) plants/ha with 
population and individual plant dry weight. The mean value of 8.35 lakhs plants/ha, across 
amount of seed obtained from the total dry different sites. The dry biomass also varied 
biomass was approx. 7.2% with a mean value of among the different samples from different sites 
4.7%, while the seed oil content ranged from ranging from 1.15 to 4.05 t/ha with an average of 
25.2 to 34.6% with a mean of 32.5%. The 2.15 t/ha. Among the sites, the least mean dry 
percentage salt (commercialized as vegetable biomass was obtained at Sartanpar (1.46 t/ha), 
salt Saloni) obtained from the dry biomass while the maximum dry biomass was obtained at 
ranged from 9-27% with an average salt content Nigala site (3.22 t/ha). No significant correlation 
of 16.6%. The Nigala site produced the highest (-0.04) was observed between plant population 
quantity of vegetable salt (829.6 kg/ha). and dry biomass production per unit area, while 

there were indications of negative correlation 

Estimation of different parameters of Salicornia brachiata at different coastal salt marshes

Plant population/ha

Dry biomass (tonnes/ha)

Seed weight (kg/ha) (oven dried)

% seed wt from dry biomass(root+shoot)

1000- seed wight (g)

% oil in seed

Amount of oil (kg/ha)

% salt from biomass (root+shoot-seed)

Amount of salt produced from biomass 

(root+shoot-seed)(kg/ha)

835600

2.15

100.2

4.7

0.334

30.6

32.5

16.6

385.4

3310000

4.05

192.4

7.2

0.408

34.6

66.5

26.6

829.6

Mean
values

Minimum
value

Maximum 
value

Parameters

100000

1.15

35.5

0.08

0.279

25.2

14.0

8.9

127.6

Repeat studies on crude extracts of Salicornia brachiata for their anti-TB activity

Crude aqueous extracts were prepared from the activity, albeit to lesser or higher extent. To 
roots of Salicornia brachiata collected during confirm the anti-TB activity in the crude, the 
five different stages of growth of the shrub.  The samples which showed activity in CSIR-CDRI 
study was conducted during October 2009 to were sent to CSIR-IMTECH but no activity was 
March 2010 and January to April, 2012. Samples seen.  The work is now being continued in 
were sent to CDRI for activity testing against the collaboration with Mahatma Gandhi Institute of 
strain H37Rv of Mycobacterium tuberculosis. Medical Sciences, Sevagram.  
Most of the crude extracts showed anti-TB 

Cellulose of Salicornia brachiata

Cellulose was extracted from the roots, stems roots > stems > stem tips. The cellulose samples 
13and stem tips of Salicornia brachiata Roxb. were characterized by FT-IR, CP/MAS, C 

Each crude cellulose sample obtained was NMR, XRD, TGA and SEM. The data were 
fractionated into α- and β-celluloses. The yields compared with those of the celluloses 
of crude cellulose from the stems and stem tips (predominantly α-cellulose) isolated from 
were greatest and lowest, respectively, while the Whatman filter paper No. 4 (Nat. Prod. 
yields of α- and β-celluloses were in the order, Commun., 5 (2010) 603).  

In vitro propagation is an alternative method to regenerated cultures to assess the fidelity of 
clonal propagation with its own advantages like cultures/plantlets and suitability of regeneration 
continuous supply of rooted plantlets pattern for mass-scale true-to-type propagation.

throughout the year, once axenic cultures are High cost is one of the major constraints in the 
generated. During this period, ca.6000 cultures practical application of tissue culture and hence 
from elite genotypes of J. curcas L. were emphasis was laid on ex vitro rooting methods. 
maintained. Further experiments are under To economize the in vitro multiplication of 
progress to improve the growth of cultures and Jatropha curcas L., attempts were made to 
shoot elongation; and scale up the rate of replace the use of branded sucrose costing Rs. 
multiplication, along with in vitro and ex vitro 9.14 per litre of medium with commercial grade 
rooting percentage.  Approximately 400 plants sucrose (Daurala Sugar Works), costing Rs. 3.60 
of elite genotypes were generated and planted in per litre of medium. This reduced approximately 
the field. Later 179 plants of elite genotypes 55-60% of the cost for sucrose. Similarly, 
were also transplanted at Bhadrawal site and commercially available agar (Rs. 3600/Kg) was 
survival and yield performances will be costly as compared to agar prepared in CSIR-
monitored in the field. Alternatively cultures CSMCRI. The medium supplemented with 
were established using leaf as explants and ca. Spectochem and CSMCRI agar was used in 
1500 cultures were established. Genomic DNA culture, and performances of both CSMCRI and 
was extracted from axillary bud and leaf Spectrochem agar were found to be equivalent. 

Micropropagation of Jatropha curcas

PLANT BIOTECHNOLOGY

 Cultures of Jatropha curcas growing in CSMCRI agar (A) and commercial agar (B)

A B

The collar rot caused by Macrophomina imparts in plants. Different concentrations of SA (0.25, 
heavy losses in Jatropha curcas plantations. 2.5, 5.0 mM) were exogenously applied to the 
Macrophomina is a soil borne, anamorphic, roots of 1-year-old plants. Its effect on 
ascomycetes fungi. Microsclerotia in soil, seed antioxidant enzymes, malondialdehyde (MDA) 
or host tissue serve as inoculum and plants die/ and proline content was observed after 1, 3 and 5 
decay due to production of fungal toxin days of treatment. Superoxide dismutase (SOD) 
phaseolinone and production of fungal tissue showed gradual increase with time in all the 
that plug the host xylem vessels. Salicylic acid is three concentrations of SA, whereas catalase 
known to enhance systemic acquired resistance (CAT) showed increase only for first and third 

Enhancing stress tolerance in Jatropha
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1

Diagrammatic presentation of the position of intron and exons of Jc-PR10a (Jatropha curcas), and 
VvPR10.2 (Vitis vinifera).The scale underneath each diagram represents 50 bp

Transcript analysis of JcPR-10a gene under different stress treatments, 2.5 mM salicylic acid, Macrophomina 
fungus, 250 mM NaCl, 100 µM methyl jasmonate. Graphs over each radiograph show the relative value of 

JcPR-10a against the actin gene to show the quantitative increase in the expression levels

The growth analysis of E. coli cells containing 
pET 28a alone (left panel in each figure)  and 
JcPR-10a recombinant plasmid (right panel in 
each figure) in LB medium (solid) with different 
supplements (a) LB only; (b) 500 mM NaCl; (c) 
500 mM KCl; (d) 1,100 mM sorbitol; (e) 400 
mM mannitol; (f) 2.5 mM salicylic acid;  (g) 150 
µM methyl jasomonate

day. The proline and MDA content also Jatropha, therefore, SA signaling pathway can 
increased on first and third day in all the three be activated for enhancing SAR in Jatropha 
concentrations. The stomatal conductance, curcas. 
transpiration and photosynthetic rate increased Towards, developing tolerance in J. curcas, we 
with SA treatment, indicating that increase in the have isolated the cDNA of a pathogenesis related 
antioxidant enzymes caused by SA  treatment gene (JcPR-10a) from Jatropha curcas with an 
had no adverse effects on the stomatal open reading frame of 483 bp (NCBI accession 
conductance and photosynthetic capacity of the number JN566052). The deduced amino acid of 

JcPR-10a on blast analysis showed homology to number JN639632) showed the presence of an 
plant PR10 proteins, with 43%, 42% and 39% intron at 185 bp, similar to other PR-10 genes. 
identity to Mal d(PR10), MtPR10-1 and CaPR- Transcript expression of JcPR-10a was 
10/VvPR10.2, respectively. Phylogenetic upregulated in response to different stimuli such 
analysis showed that JcPR-10a was clustered as NaCl, salicylic acid, methyl jasmonate and M. 
with dicots, close to CaPR-10, known to play an phaseolina. Transcript accumulation of a 
important role in both fungal and viral resistance. pathogenesis-related gene, JcPR-10a, with 
The 568 bp genomic clone (NCBI accession response to Macrophomina was demonstrated.

JcPR-10a protein inhibits the growth of fungus Macrophomina. (a) 4 µg of JcPR-10a recombinant protein, 
boiled protein (BP) and protein elution buffer (EB) was used. (b) 4 and 8 µg of JcPR-10a recombinant protein
was used. (c, e) Hyphal morphology of Macrophomina under control conditions at 24 and 48 h, respectively.
(d, f) Hyphal morphology of Macrophomina on treatment with 8 µg recombinant protein at 24 and 48 h, 
respectively. Scale bar 100 µm
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Transcript analysis of JcPR-10a gene under different stress treatments, 2.5 mM salicylic acid, Macrophomina 
fungus, 250 mM NaCl, 100 µM methyl jasmonate. Graphs over each radiograph show the relative value of 

JcPR-10a against the actin gene to show the quantitative increase in the expression levels

The growth analysis of E. coli cells containing 
pET 28a alone (left panel in each figure)  and 
JcPR-10a recombinant plasmid (right panel in 
each figure) in LB medium (solid) with different 
supplements (a) LB only; (b) 500 mM NaCl; (c) 
500 mM KCl; (d) 1,100 mM sorbitol; (e) 400 
mM mannitol; (f) 2.5 mM salicylic acid;  (g) 150 
µM methyl jasomonate

day. The proline and MDA content also Jatropha, therefore, SA signaling pathway can 
increased on first and third day in all the three be activated for enhancing SAR in Jatropha 
concentrations. The stomatal conductance, curcas. 
transpiration and photosynthetic rate increased Towards, developing tolerance in J. curcas, we 
with SA treatment, indicating that increase in the have isolated the cDNA of a pathogenesis related 
antioxidant enzymes caused by SA  treatment gene (JcPR-10a) from Jatropha curcas with an 
had no adverse effects on the stomatal open reading frame of 483 bp (NCBI accession 
conductance and photosynthetic capacity of the number JN566052). The deduced amino acid of 

JcPR-10a on blast analysis showed homology to number JN639632) showed the presence of an 
plant PR10 proteins, with 43%, 42% and 39% intron at 185 bp, similar to other PR-10 genes. 
identity to Mal d(PR10), MtPR10-1 and CaPR- Transcript expression of JcPR-10a was 
10/VvPR10.2, respectively. Phylogenetic upregulated in response to different stimuli such 
analysis showed that JcPR-10a was clustered as NaCl, salicylic acid, methyl jasmonate and M. 
with dicots, close to CaPR-10, known to play an phaseolina. Transcript accumulation of a 
important role in both fungal and viral resistance. pathogenesis-related gene, JcPR-10a, with 
The 568 bp genomic clone (NCBI accession response to Macrophomina was demonstrated.

JcPR-10a protein inhibits the growth of fungus Macrophomina. (a) 4 µg of JcPR-10a recombinant protein, 
boiled protein (BP) and protein elution buffer (EB) was used. (b) 4 and 8 µg of JcPR-10a recombinant protein
was used. (c, e) Hyphal morphology of Macrophomina under control conditions at 24 and 48 h, respectively.
(d, f) Hyphal morphology of Macrophomina on treatment with 8 µg recombinant protein at 24 and 48 h, 
respectively. Scale bar 100 µm
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Epigenetic study based on methylation sensitive polymorphism, respectively, in virus infected, 

polymorphism has been studied using MS- and 54% and 25% in non-infected plants. Thus, it 

AFLP of virus infected and non-infected J. was concluded that infected plants have high 

curcas. The study revealed that J. curcas has ca. epigenetic changes such as methylation due to 

57% and 29% methylation and methylation biotic stress. 

142 143

The JcPR-10a recombinant E. coli cells showed homogeneity. It inhibited the growth of fungus 
better growth in LB medium supplemented with Macrophomina. The fungal growth was found 
NaCl, whereas growth of recombinant cells was inhibited in 2-3 mm zone in proximity to the 
inhibited in LB medium supplemented with KCl, discs. JcPR-10a can serve as an important 
mannitol, sorbitol, methyl jasmonate and candidate to engineer stress tolerance in 
salicylic acid. The JcPR-10a protein was Jatropha as well as other plants susceptible to 
overexpressed in E.coli cells, and was purified to collar rot by Macrophomina.

Methylation studies of virus infected and non-infected Jatropha curcas using MS-AFLP

The efforts were made to generate the specific multiplex PCR was designed using the nrDNA 

SCAR marker for toxic and non-toxic J. curcas ITS primers and SCAR primers to overcome the 

using RAPD. Among the markers specific for false identification. The specific SCAR markers 

toxic and non-toxic varieties, four were selected, generated have applications in quality control 

purified, cloned, sequenced, and primers for selective cultivation of non-toxic variety and 

designed, out of which one set of primers NT- will be also helpful in breeding and molecular 

JC/SCAR I/OPQ15-F and R was able to mapping studies.

distinguish between the two varieties. The 

Development of SCAR marker specific to non-toxic Jatropha curcas L. 

Seventeen elite accessions from NMITLI accessions both through RAPD and SSR 

germplasm were used for their genetic analysis. RAPD and SSR dendrograms 

relatedness among themselves using dominant generated using UPGMA for 23 accessions 

RAPD marker system. Among them, highest showed good correlation to each other. 

polymorphism was found between NBRI-05-J KUMBHARIA got separated from other 

and CRIDAJL-06 when pairwise comparison accessions in the cluster analysis showing its 

was made. It paves the way for the selection of distinctness from other accessions. In both 

suitable germplasm and for generation of dendrograms, the accessions CP9, CP13, CP17, 

hybrids and QTL mapping. SKNJ1 and SKNJ7 got clustered together, 

whereas, KGR got separated distinctly from rest Further, 23 high yielding plants of selected 
of the 5 accessions. Accessions SKNJ9, SKNJ10 accessions collected from distinct geographical 
and SKNJ11 formed a minor cluster, while areas were analyzed by RAPD and simple 
KOTESHWAR and AMBAJI formed another sequence repeats (SSR). The overal l  
minor cluster both in RAPD and SSR polymorphism was found to be ca. 54% through 
dendrograms. KUMBHARIA which exhibited RAPD analysis. The mean genetic similarity 
maximum divergence from the other accessions among accessions was found to be 0.911 through 
can be used for further breeding programs to RAPD, which was supported by mean genetic 
produce hybrids with diversified characters. similarity obtained through SSR markers (0.90). 

SKNJ9 showed maximum similarity to other 

Molecular characterization of elite germplasm of Jatropha curcas using diffferent markers

To study the physiological and biochemical/ bands in root and leaf tissues, respectively. The 
molecular aspects in J. curcas associated with percentage methylation was found in order of 50 
salinity stress, seedlings of an elite accession mM < 100 mM < 75 mM < 25 mM and 
(CP-9) were generated on Hoagland medium. methylation polymorphism represented the 
Attempts were made to study the methylation of order 25 mM < 75 mM < 100 mM < 50 mM in 
DNA in whole genome and polymorphism in roots as compared to control. The percentage 
methylated DNA in root and leaf tissues of methylation was found in order of 50 mM < 75 
Jatropha curcas L. seedlings, subjected to mM < 100 mM < 25 mM and methylation 
different levels of salinity stress for 24 h. In root polymorphism represented the order 100 mM < 
and leaf tissues ca. 70% and 59% methylation 25 mM < 75 mM < 50 mM in leaves as compared 
was observed, respectively; while 99% and 91% to control.
polymorphism was observed in methylated 

Physio-biochemical and molecular changes in Jatropha associated with salinity

aa bb cc dd

Differential expression in root (a, b) and leaf (c, d) tissues of salt 
treated J. curcas L. seedlings using different MSAP primers

Diversity in Salicornia using different molecular analysis ,  RAPD and ISSR 
molecular markers (RAPD and ISSR), from amplifications were performed with 20 RAPD 
Gujarat coastal regions (viz., Sartanpar, Diu, and 15 ISSR primers, respectively. 
Avania, Ghogha, Jafrabad, Nigala, Methla, In genetic similarity matrix and dendrograms of 
Newport Bhavnagar, and Victor port) were RAPD and ISSR, certain level of genetic 
analysed. Morphological characters (biomass, distance was observed. In both (RAPD and 
shoot height, root length, fresh and dry biomass ISSR) dendrograms three groups were obtained 
of shoot and root, spike length and number of showing un-clustering of the basis of fingerprint 
branches) for thirty plants were recorded. For data.

Genetic diversity analysis of Salicornia populations along Gujarat coastal area
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Epigenetic study based on methylation sensitive polymorphism, respectively, in virus infected, 

polymorphism has been studied using MS- and 54% and 25% in non-infected plants. Thus, it 

AFLP of virus infected and non-infected J. was concluded that infected plants have high 

curcas. The study revealed that J. curcas has ca. epigenetic changes such as methylation due to 

57% and 29% methylation and methylation biotic stress. 
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minor cluster both in RAPD and SSR polymorphism was found to be ca. 54% through 
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maximum divergence from the other accessions among accessions was found to be 0.911 through 
can be used for further breeding programs to RAPD, which was supported by mean genetic 
produce hybrids with diversified characters. similarity obtained through SSR markers (0.90). 
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Molecular characterization of elite germplasm of Jatropha curcas using diffferent markers

To study the physiological and biochemical/ bands in root and leaf tissues, respectively. The 
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(CP-9) were generated on Hoagland medium. methylation polymorphism represented the 
Attempts were made to study the methylation of order 25 mM < 75 mM < 100 mM < 50 mM in 
DNA in whole genome and polymorphism in roots as compared to control. The percentage 
methylated DNA in root and leaf tissues of methylation was found in order of 50 mM < 75 
Jatropha curcas L. seedlings, subjected to mM < 100 mM < 25 mM and methylation 
different levels of salinity stress for 24 h. In root polymorphism represented the order 100 mM < 
and leaf tissues ca. 70% and 59% methylation 25 mM < 75 mM < 50 mM in leaves as compared 
was observed, respectively; while 99% and 91% to control.
polymorphism was observed in methylated 

Physio-biochemical and molecular changes in Jatropha associated with salinity
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Differential expression in root (a, b) and leaf (c, d) tissues of salt 
treated J. curcas L. seedlings using different MSAP primers

Diversity in Salicornia using different molecular analysis ,  RAPD and ISSR 
molecular markers (RAPD and ISSR), from amplifications were performed with 20 RAPD 
Gujarat coastal regions (viz., Sartanpar, Diu, and 15 ISSR primers, respectively. 
Avania, Ghogha, Jafrabad, Nigala, Methla, In genetic similarity matrix and dendrograms of 
Newport Bhavnagar, and Victor port) were RAPD and ISSR, certain level of genetic 
analysed. Morphological characters (biomass, distance was observed. In both (RAPD and 
shoot height, root length, fresh and dry biomass ISSR) dendrograms three groups were obtained 
of shoot and root, spike length and number of showing un-clustering of the basis of fingerprint 
branches) for thirty plants were recorded. For data.

Genetic diversity analysis of Salicornia populations along Gujarat coastal area
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RAPD fingerprint with OPN 4 

ISSR Fingerprints

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

11 M

11 M

RAPD and ISSR profiling of Salicornia brachiata from different locations

Shoots were collected from mature plants Approximately, 3-15 multiple shoots were 

growing in the field for the regeneration studies. achieved per culture on modified MS medium 

Tissue culture studies on Salicornia brachiata 

A B C

D E

Multiple shoot bud induction (A), root initiation from root explants (B), 
root initiation from stem explants (C-D), well rooted shoots (E)

supplemented with BAP after two subcultures. shoot response increased significantly with 

Only 20% of elongated shoots could be rooted on NaCl treatment. Among 30 treatments in the 

MS media supplemented with IBA. Rooting combination of BA + NAA + NaCl, shoot 

percentage was enhanced up to 50% by proliferation gradually increased with BA and 

improving the culture conditions. salt treatment. 

Root and callus cultures were generated using The efficient shoot proliferation was observed in 

different explants like hypocotyls, root and the combination BA (8.9 μM) + NAA (5.37μM) 

stem. All the explants resulted in roots and callus + NaCl (500 mM) and similar result was also 

but the growth rate was very slow. Best root observed in the combination BA (13.3 μM) + 

cultures were achieved from stem explant NAA (5.37μM) + NaCl (250 mM) indicating that 

cultures. The generated root and callus will be NaCl is required for the micropropagation. 

used for studying bio active compounds. Direct Rooting was observed in high salt treatments 

and indirect regeneration from different (250 and 500 mM NaCl) with root induction 

explants were also tried. Callus of stem media containing PGRs combination of 2.46 µM 

developed some shoot bud within 60 days of IBA & 0.46 µM Kn (Ind. Crop Prod.,35 (2012) 

culture. 313).

Furthermore, a simple and rapid method for This protocol will facilitate functional gene 

micropropagation of S. brachiata was expression analysis in this halophyte helping to 

established using shoot tips and nodes from the understand molecular function of a number of 

juvenile plants growing in pots. Among 8 novel salt responsive genes isolated from the 

treatments, BA (4.44, 13.3 and 35.52 μM) same. The developed protocol will help for the 

showed enhanced shoot proliferation, however, propagation and conservation of industrially 

among 15 treatments (combinations of BA + important elite accessions and also facilitate 

NAA and BA + 2,4-D), the best response was sus ta inab le  coas ta l  sa l ine  was te land 

observed with 5.37 μM NAA. Percentage of management.

Micropropagation of Salicornia brachiata. (a) S. brachiata plantlets (3 months) used as explants; (b) 
15 days, (c) 30 days, (d & e) 45 days and (f) 60 days old micropropagated plantlets in BA [8.9 μM] + 
NAA [5.37 μM]+ NaCl [500mM]; (g & h) rooting in IBA [2.46 μM] + Kn [0.46 μM] 
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root initiation from stem explants (C-D), well rooted shoots (E)

supplemented with BAP after two subcultures. shoot response increased significantly with 

Only 20% of elongated shoots could be rooted on NaCl treatment. Among 30 treatments in the 

MS media supplemented with IBA. Rooting combination of BA + NAA + NaCl, shoot 

percentage was enhanced up to 50% by proliferation gradually increased with BA and 

improving the culture conditions. salt treatment. 

Root and callus cultures were generated using The efficient shoot proliferation was observed in 

different explants like hypocotyls, root and the combination BA (8.9 μM) + NAA (5.37μM) 

stem. All the explants resulted in roots and callus + NaCl (500 mM) and similar result was also 

but the growth rate was very slow. Best root observed in the combination BA (13.3 μM) + 

cultures were achieved from stem explant NAA (5.37μM) + NaCl (250 mM) indicating that 

cultures. The generated root and callus will be NaCl is required for the micropropagation. 

used for studying bio active compounds. Direct Rooting was observed in high salt treatments 

and indirect regeneration from different (250 and 500 mM NaCl) with root induction 

explants were also tried. Callus of stem media containing PGRs combination of 2.46 µM 

developed some shoot bud within 60 days of IBA & 0.46 µM Kn (Ind. Crop Prod.,35 (2012) 

culture. 313).

Furthermore, a simple and rapid method for This protocol will facilitate functional gene 

micropropagation of S. brachiata was expression analysis in this halophyte helping to 

established using shoot tips and nodes from the understand molecular function of a number of 

juvenile plants growing in pots. Among 8 novel salt responsive genes isolated from the 

treatments, BA (4.44, 13.3 and 35.52 μM) same. The developed protocol will help for the 

showed enhanced shoot proliferation, however, propagation and conservation of industrially 

among 15 treatments (combinations of BA + important elite accessions and also facilitate 

NAA and BA + 2,4-D), the best response was sus ta inab le  coas ta l  sa l ine  was te land 

observed with 5.37 μM NAA. Percentage of management.

Micropropagation of Salicornia brachiata. (a) S. brachiata plantlets (3 months) used as explants; (b) 
15 days, (c) 30 days, (d & e) 45 days and (f) 60 days old micropropagated plantlets in BA [8.9 μM] + 
NAA [5.37 μM]+ NaCl [500mM]; (g & h) rooting in IBA [2.46 μM] + Kn [0.46 μM] 
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A novel salt-inducible Salicornia gene SbSI-1 confers salt and desiccation tolerance in 
E. coli

Nutritional potential of seed storage proteins from Salicornia brachiata

Salicornia seeds are rich in protein and its tender approximately 32 spots, with isoelectric points 
shoots are eaten as salad greens. Seed storage and molecular masses ranging from 4.93 to 11.6 
proteins were fractionated by sequential and ~5.2 to ~109.4 kDa, respectively. Protein 
extraction using different solvents, including spots were identified by MALDI-TOF MS 
distilled water for albumins, NaCl (1.0 M) for peptide mass fingerprint analysis and further 
globulins, NaOH (0.1 N) for glutelins and classified. Homology analysis demonstrated 
ethanol (70% v/v) for prolamins. Globulins that 19% of the proteins were involved in 
accounted for 54.75% of the total seed storage metabolism, 16% were involved in signaling and 
proteins followed by albumins (34.30%) and 15% were regulatory proteins. Peptide mass 
glutelins (8.70%). The fractionated proteins fingerprint analysis confirmed the presence of 
were characterized using 2-D-diagonal-SDS- inter- and intra-molecular disulfide linkages in 
PAGE and MALDI-TOF mass spectrometry. the globulin fraction. Sulfur-rich proteins are of 
The globulin fraction, composed of seven inter- high nutritional value and disulfides make S. 
molecular disulfide-linked polypeptide pairs of brachiata a potential source of dietary 
mol. wt. 63.5, 62.5, 54.7, 53.0, 43.2, 38.5 and supplementation (J. Agric. Food Chem., 60 
35.1 kDa, encompassed a basic and an acidic (2012) 4320). 
subunit. Two-dimensional gels revealed 

Total proteins spots resolved in 2D-SDS-PAGE identified by MALDI-TOF MS 
in salt soluble fraction globulin of seed protein of Salicornia brachiata

Previously we have reported isolation and region encoding 159 amino acids protein with 
characterization of ESTs from S. brachiata with estimated molecular mass of 18.39 kDa and pI 
large number of unknown gene sequences. 8.58. The real time PCR analysis revealed high 
Reverse Northern analysis showed upregulation transcript expression in salt, desiccation, cold 
and down regulation of few unknown genes in and heat stresses. However, the maximum 
response to salinity. Some of these unknown expression was obtained by desiccation. The 
genes were made full length and their functional ORF region of SbSI-1 was cloned in pET28a 
analysis was tested. In a further study, a novel vector and transformed in BL21 (DE3) E. coli 
unknown salt inducible gene SbSI-1 (S. cells. The SbSI-1 recombinant E. coli cells 
brachiata salt inducible-1) was selected for the showed tolerance to desiccation and salinity 
functional validation. The SbSI-1 gene (NCBI stress compared to only vector in the presence of 
Acc No. JF 965339) was 917 bp long, and stress (Mol. Biol. Rep., 39 (2012) 1943).
contained 437 bp 3′ UTR, and 480 bp ORF 

Metagenomic study of microbial communities in coastal saline soils

To study the metagenomics of microbial to 1.05%; in general, rhizospheric soil contained 
communities in coastal saline soils, rhizospheric higher concentration of C than bulk soil. Total 
and bulk soil were collected from halophytes nitrogen contents of rhizosphere and bulk soils 
(Salicornia, Suaeda and Aeluropus) from varied from 0.03 to 0.08% and further it was 
different coastal sites (Sartanpur, Methla, observed that rhizospheric soil contained either 
Victor, Ningala and Diu coast). The bulk and equal or higher N concentration than bulk soil. 
rhizospheric soil samples were analysed for The C:N ratio (carbon to nitrogen ratio)  varied 
basic physico-chemical characteristics. The pH between 9.3 to 15.8 and no specific trend  

between rhizosphere and bulk soil could be of the soil samples varied from 8.06 to 8.53. 
observed. About 53 positive 16S rRNA These soils were highly saline and EC  ranged 2.5:1

-1 recombinant clones were obtained from between 7.5 to 21.2 dS m . Further it was also 
rhizophere of Suaeda using metagenomic 

observed that rhizospheric soil had lower EC 
approach and sequenced. Homology search 

compared to bulk soil. Thus these plants help in 
revealed that 50 % clones showed close 

removing salt from the soil. The organic carbon 
proximity with Bacillus sp. indicating that 

content of the soil samples varied between 0.37 
Suaeda rhizophere is dominated by Bacillus sp. 

Improving the growth of groundnut under salinity stress in the presence of PGPRs

Different halotolerant PGPRs namely, 4% in Nfb medium (Plant and Soil, 356 (2012) 
Agrobacterium tumefaciens strain JG-02, 265). The 16S rRNA gene sequences of these 
Zhinguelliuella strain JG-03, Brachybacterium strains were submitted to the NCBI under the 
saurashtrense strain JG-06, Vibrio strain JG-07, accession number DQ-458962(JG-02), EU-
B re v i b a c t e r i u m c a s e i  s t r a i n  J G - 0 8 ,  937748 (JG-03), EU-937750 (JG-06), EU-
Haererohalobacter strain JG-11 were isolated 937751 (JG-07), EU-937752 (JG-08) and EU-
from the roots of Salicornia brachiata. These 937754 (JG-11). Among these PGPR strains, 
bacteria were screened for their salt tolerance JG-06 is proposed as a novel species of genus 
capacity at different salt concentration from 1% B r a c h y b a c t e r i u m  a n d  h e n c e  n a m e d  
to 20% on NaCl in nutrient broth medium and 2- Brachybacterium saurashtrense (Int. J. Syst. 

Twenty-one-day-old Arachis hypogaea seedlings grown in 1/2 MS liquid medium 
in the presence of different PGPR strains without NaCl and with 100 mM NaCl
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A novel salt-inducible Salicornia gene SbSI-1 confers salt and desiccation tolerance in 
E. coli

Nutritional potential of seed storage proteins from Salicornia brachiata

Salicornia seeds are rich in protein and its tender approximately 32 spots, with isoelectric points 
shoots are eaten as salad greens. Seed storage and molecular masses ranging from 4.93 to 11.6 
proteins were fractionated by sequential and ~5.2 to ~109.4 kDa, respectively. Protein 
extraction using different solvents, including spots were identified by MALDI-TOF MS 
distilled water for albumins, NaCl (1.0 M) for peptide mass fingerprint analysis and further 
globulins, NaOH (0.1 N) for glutelins and classified. Homology analysis demonstrated 
ethanol (70% v/v) for prolamins. Globulins that 19% of the proteins were involved in 
accounted for 54.75% of the total seed storage metabolism, 16% were involved in signaling and 
proteins followed by albumins (34.30%) and 15% were regulatory proteins. Peptide mass 
glutelins (8.70%). The fractionated proteins fingerprint analysis confirmed the presence of 
were characterized using 2-D-diagonal-SDS- inter- and intra-molecular disulfide linkages in 
PAGE and MALDI-TOF mass spectrometry. the globulin fraction. Sulfur-rich proteins are of 
The globulin fraction, composed of seven inter- high nutritional value and disulfides make S. 
molecular disulfide-linked polypeptide pairs of brachiata a potential source of dietary 
mol. wt. 63.5, 62.5, 54.7, 53.0, 43.2, 38.5 and supplementation (J. Agric. Food Chem., 60 
35.1 kDa, encompassed a basic and an acidic (2012) 4320). 
subunit. Two-dimensional gels revealed 

Total proteins spots resolved in 2D-SDS-PAGE identified by MALDI-TOF MS 
in salt soluble fraction globulin of seed protein of Salicornia brachiata

Previously we have reported isolation and region encoding 159 amino acids protein with 
characterization of ESTs from S. brachiata with estimated molecular mass of 18.39 kDa and pI 
large number of unknown gene sequences. 8.58. The real time PCR analysis revealed high 
Reverse Northern analysis showed upregulation transcript expression in salt, desiccation, cold 
and down regulation of few unknown genes in and heat stresses. However, the maximum 
response to salinity. Some of these unknown expression was obtained by desiccation. The 
genes were made full length and their functional ORF region of SbSI-1 was cloned in pET28a 
analysis was tested. In a further study, a novel vector and transformed in BL21 (DE3) E. coli 
unknown salt inducible gene SbSI-1 (S. cells. The SbSI-1 recombinant E. coli cells 
brachiata salt inducible-1) was selected for the showed tolerance to desiccation and salinity 
functional validation. The SbSI-1 gene (NCBI stress compared to only vector in the presence of 
Acc No. JF 965339) was 917 bp long, and stress (Mol. Biol. Rep., 39 (2012) 1943).
contained 437 bp 3′ UTR, and 480 bp ORF 

Metagenomic study of microbial communities in coastal saline soils

To study the metagenomics of microbial to 1.05%; in general, rhizospheric soil contained 
communities in coastal saline soils, rhizospheric higher concentration of C than bulk soil. Total 
and bulk soil were collected from halophytes nitrogen contents of rhizosphere and bulk soils 
(Salicornia, Suaeda and Aeluropus) from varied from 0.03 to 0.08% and further it was 
different coastal sites (Sartanpur, Methla, observed that rhizospheric soil contained either 
Victor, Ningala and Diu coast). The bulk and equal or higher N concentration than bulk soil. 
rhizospheric soil samples were analysed for The C:N ratio (carbon to nitrogen ratio)  varied 
basic physico-chemical characteristics. The pH between 9.3 to 15.8 and no specific trend  

between rhizosphere and bulk soil could be of the soil samples varied from 8.06 to 8.53. 
observed. About 53 positive 16S rRNA These soils were highly saline and EC  ranged 2.5:1

-1 recombinant clones were obtained from between 7.5 to 21.2 dS m . Further it was also 
rhizophere of Suaeda using metagenomic 

observed that rhizospheric soil had lower EC 
approach and sequenced. Homology search 

compared to bulk soil. Thus these plants help in 
revealed that 50 % clones showed close 

removing salt from the soil. The organic carbon 
proximity with Bacillus sp. indicating that 

content of the soil samples varied between 0.37 
Suaeda rhizophere is dominated by Bacillus sp. 

Improving the growth of groundnut under salinity stress in the presence of PGPRs

Different halotolerant PGPRs namely, 4% in Nfb medium (Plant and Soil, 356 (2012) 
Agrobacterium tumefaciens strain JG-02, 265). The 16S rRNA gene sequences of these 
Zhinguelliuella strain JG-03, Brachybacterium strains were submitted to the NCBI under the 
saurashtrense strain JG-06, Vibrio strain JG-07, accession number DQ-458962(JG-02), EU-
B re v i b a c t e r i u m c a s e i  s t r a i n  J G - 0 8 ,  937748 (JG-03), EU-937750 (JG-06), EU-
Haererohalobacter strain JG-11 were isolated 937751 (JG-07), EU-937752 (JG-08) and EU-
from the roots of Salicornia brachiata. These 937754 (JG-11). Among these PGPR strains, 
bacteria were screened for their salt tolerance JG-06 is proposed as a novel species of genus 
capacity at different salt concentration from 1% B r a c h y b a c t e r i u m  a n d  h e n c e  n a m e d  
to 20% on NaCl in nutrient broth medium and 2- Brachybacterium saurashtrense (Int. J. Syst. 

Twenty-one-day-old Arachis hypogaea seedlings grown in 1/2 MS liquid medium 
in the presence of different PGPR strains without NaCl and with 100 mM NaCl
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Expression of SbGSTU (Glutathione S-transferase) gene in tobacco for salt tolerance

Tau class glutathione transferases (GSTU) genes was studied under different abiotic stress 
are plant specific, induced by different abiotic conditions and plant growth regulator treatments, 
stress, and important for protecting plants against viz. salt, cold, drought, ABA and salicylic acid, 
oxidative damage. GST gene was isolated using 5' with time period point and concentration point. 
RACE from Salicornia brachiata, cloned, The expression of SbGST gene was up-regulated 
sequenced and its protein structure was predicted. in all stress conditions, except SA treatment. Seed 
Transcript profiling of SbGST gene expression germination percentage, GST enzyme assay, 

Evol. Microbiol., 61 (2011) 2799). These and 100 mM NaCl. Physiologically, inoculated 
bacteria revealed the growth promoting traits plant showed higher water content in shoot, and 
like indole-3-acetic acid (IAA), siderophore reduced electrolyte leakage in shoot and root. 
production and ACC deaminase activity. These PGPR inoculated plants showed  enhanced 

+ + PGPRs were tested for their ability to confer salt K /Na ratio, increased uptake of phosphorous 
tolerance in Arachis hypogaea. JG-06, JG-08 and nitrogen, reduced accumulation of proline, 
and JG-11 showed growth promotion under salt. soluble saccharides, lipid peroxidation, higher 
Plants inoculated with these bacteria showed protein, amino acid and auxin synthesis (J. Plant 
increased biomass, higher shoot and root length Growth Regul., 31 (2012)195). 
as compared to uninoculated plant at both 0 mM 

Analysis of SbGST transgenics (T1) tobacco lines. Growth comparison of wild type (WT) 
and transgenic lines (L2, A6, L8 and L10) at 0, 100, 200 and 300 mM NaCl

fresh weight and other growth parameters (root germination and survival compared to wild type. 
length, shoot length and leaf area) were studied These results confirmed that expression of SbGST 
and results indicated that over-expression of gene is up-regulated by different stresses and 
SbGST gene in transgenic tobacco led to over-expression of tau class SbGST gene in 
enhanced seed germination and growth under salt transgenic tobacco plays a vital role in abiotic 
stress. Transgenic lines were evaluated for their stress tolerance (Mol. Biol. Rep., 38 (2011) 4823).
performance under salt stress and tobacco plants 
over-expressing SbGST showed higher seed 

SEAWEED RESEARCH

The seaweed research at the institute is focused as being rife with potential.  Additionally, 
on the development of practical cultivation studies being undertaken on biodiversity, 
technologies for large scale farming of taxonomy, seaweed biology and application 
economically important seaweeds, and their research. 
value addition. Seaweed farming is now viewed 

As part of CSIR network project (NWP018), the besides recording field notes pertaining to 
study on seaweed diversity of Tamil Nadu coast topography of coast, nature of habitat, 
was continued. An extensive survey was abundance of flora etc.  In this study, total 282 
undertaken from Ennore to Kanyakumari, and seaweed species were collected and identified. 
the islands of Gulf of Mannar for assessment of Of this, 80 species belonged to Chlorophyta, 56 
seaweed diversity. Total 42 stations were to Phaeophyta and 146 to Rhodophyta. 33 
selected. The intertidal seaweed diversity of species were collected exclusively from the Gulf 
mainland coast was recorded up to 4 m depth of Mannar islands. The compilation of data from 
while in the islands the data were recorded up to secondary sources revealed total 277 species for 
10 m depth. The digital photograph of each this region. Herbarium sheets were generated for 
seaweed species in its natural habitat was taken all the species collected. 

Seaweed biodiversity of Tamil Nadu coast

Halimeda macroloba Turbinaria decurens Botryocladia leptopoda

Biodiversity and Cultivation

The experimental offshore cultivation of rafts (2 m × 2 m size) were seeded and kept in 
Kappaphycus alvarezii was initiated at Palk Bay, offshore region (1.2 km from the shore with 8 m 
southeast coast of India. During 2010–2011, 170 depth). Simultaneously 30 rafts were seeded and 

Cultivation of economically important seaweeds
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SbGST gene in transgenic tobacco led to over-expression of tau class SbGST gene in 
enhanced seed germination and growth under salt transgenic tobacco plays a vital role in abiotic 
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performance under salt stress and tobacco plants 
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on the development of practical cultivation studies being undertaken on biodiversity, 
technologies for large scale farming of taxonomy, seaweed biology and application 
economically important seaweeds, and their research. 
value addition. Seaweed farming is now viewed 

As part of CSIR network project (NWP018), the besides recording field notes pertaining to 
study on seaweed diversity of Tamil Nadu coast topography of coast, nature of habitat, 
was continued. An extensive survey was abundance of flora etc.  In this study, total 282 
undertaken from Ennore to Kanyakumari, and seaweed species were collected and identified. 
the islands of Gulf of Mannar for assessment of Of this, 80 species belonged to Chlorophyta, 56 
seaweed diversity. Total 42 stations were to Phaeophyta and 146 to Rhodophyta. 33 
selected. The intertidal seaweed diversity of species were collected exclusively from the Gulf 
mainland coast was recorded up to 4 m depth of Mannar islands. The compilation of data from 
while in the islands the data were recorded up to secondary sources revealed total 277 species for 
10 m depth. The digital photograph of each this region. Herbarium sheets were generated for 
seaweed species in its natural habitat was taken all the species collected. 

Seaweed biodiversity of Tamil Nadu coast

Halimeda macroloba Turbinaria decurens Botryocladia leptopoda

Biodiversity and Cultivation

The experimental offshore cultivation of rafts (2 m × 2 m size) were seeded and kept in 
Kappaphycus alvarezii was initiated at Palk Bay, offshore region (1.2 km from the shore with 8 m 
southeast coast of India. During 2010–2011, 170 depth). Simultaneously 30 rafts were seeded and 
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placed in the onshore region (0.5 meter depth) 
for comparison. Initial seed material of 22.5 kg 
fresh wt/ raft was seeded. Seaweed crop was 
harvested after 45 days growth. An average of agarose, was continued at Thonithurai (Palk 
biomass of 219 kg fresh wt/ raft was obtained in bay) during 2011–2012. Plantation was done in 
offshore region while the same for onshore 140 rafts, with an initial seeding of 3.0 kg fresh 
region was 127.5 kg fresh wt/ raft. During 2011- wt/ raft, and an average of 9.5 kg fresh weight 
2012, 95 seeded rafts (2 m × 2 m) were placed biomass harvested after 45 days. 
offshore while 10 rafts were placed in onshore 

Gracilaria edulis is a prime source of raw 
waters. An average biomass of 195 kg fresh 

material for agar in India. During 2010-2012, the 
weight was harvested from the offshore region. 

alga was cultivated in 25 rafts (1.5 m × 1.5 m 
The experiment proved that offshore cultivation 

size) with 800 g fresh wt/ raft seedling weight. 
is feasible and that it yielded conspicuously 

Harvests were done at 60 days intervals. During 
higher biomass than cultivation in onshore 

2010-2011, 4 harvests were done of which the 
region. Some other observations made during 

maximum was 6.170 ± 0.730 kg fresh wt/ raft 
the study are summarised below:

obtained in January 2011, with corresponding 
1. The seaweed growth during summer (April- daily growth rate of 3.5% per day. Relatively 

June) is poor due to hostile environmental 
conditions. 

2. During north-east monsoon period 
(November- January) ,  the  o ff shore  
cultivation is risky due to turbulent wave 
action and high water current. Therefore, it is 
advisable to minimize the plantation for the 
sake of seed material stocking. 

3. The incidences of grazing in near shore 
waters are severe in the months of February 
and March. Therefore, special measures are 
required to minimize the grazing and higher biomass was obtained during 2011-2012. 
subsequent loss of crop for realizing 5 harvests were made, the highest yield being 
predicted crop yields. 18.89 ± 10.68 kg fresh wt/ raft in October 2011, 

corresponding to a daily growth rate of 6.2%. 4. In the months of September-October, the 
biomass harvested from near- and off-shore S. filiforme is reported to be a source of 
waters was the highest, with negligible carrageenan.  Seasonal variation in growth and 
variations. biomass production of the indigenous variety, 

cultivated by raft culture method, was studied The cultivation of G. Dura, a promising source 

for 2 years during 2010-2012. 50 bamboo rafts Gracilaria salicornia is reported to contain agar 
-2 (1.5 m × 1.5 m size) were seeded with an initial of good quality (gel strength of 510 ± 25 g cm

seedling weight of 300 g fresh wt/ raft in July and sulphate content of 0.45 ± 0.06%). To 
2010. The seaweed crop was harvested at 30 supplement the resource of agarophyte, 

cultivation was initiated (using raft method) in 
April 2011. At the first instance, 7 rafts (1.5 m × 
1.5 m size) were seeded with an initial biomass 
of 1500 g fresh wt/ raft. Seaweed crop was 
harvested after 45 days growth period and total 5 

days intervals. During the year 2010-2011, 7 
harvests were made with a peak biomass value 
being 4.42 ± 1.25 kg fresh wt/ raft and a daily 
growth rate of 8.71% in Dec. 2010. Similarly, 3 
harvests were made in 2011-12 with a maximum 
biomass being 5.82 ± 2.37 kg fresh wt/ raft and a harvests were done. Peak biomass obtained was 
daily growth rate of 7.5% in Nov. 2011. Nov-Dec 13.54 ± 1.466 kg fresh wt/ raft in November with 
was the peak growth period. The biomass yield corresponding daily growth rate of 4.2% per day.
and daily growth rate were strongly influenced 
by salinity, dissolved oxygen, phosphate and 
nitrate. 

Comparison of growth of tissue cultured and wild plant of Gelidiella acerosa under 
cultivation

It was reported based on preliminary confirm the consistency of data, 2 rafts each of 
experiments (biennial report of 2006-2008) that both germplasm were seeded simultaneously 
the germlings from tissue cultured G. acerosa and harvested after 180 days of growth period. 
collected from Porbandar (Gujarat) gave double The results indicated that the germplasm of 
the biomass yield of wild plants collected from tissue culture origin recorded 3 to 4 times higher 
Ervadi (Tamil Nadu). Suspension stone biomass yield over wild plants. This experiment 
cultivation was adopted in both places. To will be continued for another 3 to 4 harvests.

Biomass yield of tissue cultured and wild plants of G. acerosa 

Germplasm

Wild plant

Tissue cultured

No. of stones 
harvested

Number of 
stones seeded

Biomass (g fresh wt/raft)

80

80

73

74

160

160

600-1100

3020-5625

Seeded biomass Harvested biomass
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placed in the onshore region (0.5 meter depth) 
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harvested after 45 days growth. An average of agarose, was continued at Thonithurai (Palk 
biomass of 219 kg fresh wt/ raft was obtained in bay) during 2011–2012. Plantation was done in 
offshore region while the same for onshore 140 rafts, with an initial seeding of 3.0 kg fresh 
region was 127.5 kg fresh wt/ raft. During 2011- wt/ raft, and an average of 9.5 kg fresh weight 
2012, 95 seeded rafts (2 m × 2 m) were placed biomass harvested after 45 days. 
offshore while 10 rafts were placed in onshore 
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material for agar in India. During 2010-2012, the 
weight was harvested from the offshore region. 
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size) with 800 g fresh wt/ raft seedling weight. 
is feasible and that it yielded conspicuously 

Harvests were done at 60 days intervals. During 
higher biomass than cultivation in onshore 

2010-2011, 4 harvests were done of which the 
region. Some other observations made during 

maximum was 6.170 ± 0.730 kg fresh wt/ raft 
the study are summarised below:

obtained in January 2011, with corresponding 
1. The seaweed growth during summer (April- daily growth rate of 3.5% per day. Relatively 

June) is poor due to hostile environmental 
conditions. 

2. During north-east monsoon period 
(November- January) ,  the  o ff shore  
cultivation is risky due to turbulent wave 
action and high water current. Therefore, it is 
advisable to minimize the plantation for the 
sake of seed material stocking. 

3. The incidences of grazing in near shore 
waters are severe in the months of February 
and March. Therefore, special measures are 
required to minimize the grazing and higher biomass was obtained during 2011-2012. 
subsequent loss of crop for realizing 5 harvests were made, the highest yield being 
predicted crop yields. 18.89 ± 10.68 kg fresh wt/ raft in October 2011, 

corresponding to a daily growth rate of 6.2%. 4. In the months of September-October, the 
biomass harvested from near- and off-shore S. filiforme is reported to be a source of 
waters was the highest, with negligible carrageenan.  Seasonal variation in growth and 
variations. biomass production of the indigenous variety, 

cultivated by raft culture method, was studied The cultivation of G. Dura, a promising source 

for 2 years during 2010-2012. 50 bamboo rafts Gracilaria salicornia is reported to contain agar 
-2 (1.5 m × 1.5 m size) were seeded with an initial of good quality (gel strength of 510 ± 25 g cm

seedling weight of 300 g fresh wt/ raft in July and sulphate content of 0.45 ± 0.06%). To 
2010. The seaweed crop was harvested at 30 supplement the resource of agarophyte, 

cultivation was initiated (using raft method) in 
April 2011. At the first instance, 7 rafts (1.5 m × 
1.5 m size) were seeded with an initial biomass 
of 1500 g fresh wt/ raft. Seaweed crop was 
harvested after 45 days growth period and total 5 

days intervals. During the year 2010-2011, 7 
harvests were made with a peak biomass value 
being 4.42 ± 1.25 kg fresh wt/ raft and a daily 
growth rate of 8.71% in Dec. 2010. Similarly, 3 
harvests were made in 2011-12 with a maximum 
biomass being 5.82 ± 2.37 kg fresh wt/ raft and a harvests were done. Peak biomass obtained was 
daily growth rate of 7.5% in Nov. 2011. Nov-Dec 13.54 ± 1.466 kg fresh wt/ raft in November with 
was the peak growth period. The biomass yield corresponding daily growth rate of 4.2% per day.
and daily growth rate were strongly influenced 
by salinity, dissolved oxygen, phosphate and 
nitrate. 

Comparison of growth of tissue cultured and wild plant of Gelidiella acerosa under 
cultivation

It was reported based on preliminary confirm the consistency of data, 2 rafts each of 
experiments (biennial report of 2006-2008) that both germplasm were seeded simultaneously 
the germlings from tissue cultured G. acerosa and harvested after 180 days of growth period. 
collected from Porbandar (Gujarat) gave double The results indicated that the germplasm of 
the biomass yield of wild plants collected from tissue culture origin recorded 3 to 4 times higher 
Ervadi (Tamil Nadu). Suspension stone biomass yield over wild plants. This experiment 
cultivation was adopted in both places. To will be continued for another 3 to 4 harvests.
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Epiphytes on Gelidiella acerosa

Culture 
method

Bottom culture

Raft culture

No. of Gelidiella
plants seeded

No. of epiphytes 
recorded

No. of Gelidiella plants 
recorded after one year

23

24

393

650

33

337

Gelidiella

Sargassum

Gracilaria corticata

Gelidiella

Transverse section view of epiphyte on G. acerosa

Seaweed-bacterial interaction

Seaweed-bacterial interaction is an interesting seaweeds and bacterial extracts were 
aspect of seaweed developmental biology and is subsequently co-cultured. The findings of this 
important for understanding the ecological roles study revealed that these bacteria play an 
of associated biota on overall seaweed important role in morphogenesis and growth of 
development and its propagation. Bacteria are the seaweeds. The members of Ulvaceae lost 
common inhabitants in aquatic ecosystem and their typical foliose thallus morphology when 
reside on both external and internal tissues of cultured in axenic conditions but their natural 
seaweeds which release a large amount of morphology was restored upon inoculation of 
organic carbon in to the surrounding bacterial isolates to the culture medium (Aquatic 
environment on which they feed. In the present Biol., 12 (2011) 13). Similarly they also 
study, isolation and screening of epiphytic and accelerated the bud induction in Gracilaria dura 
endophytic bacteria lodged in different species thereby increasing their growth (FEMS 
of Ulva and Gracilaria were undertaken.  These Microbiol. Ecol., 76 (2011) 381). 

Morphogenesis of U. fasciata in axenic culture (left) and regeneration of new buds from individual fronds 
of G. dura grown medium supplemented with microbial protein (right)

The exploration of new habitat gives an opportunity to 
report unrecorded species in biodiversity studies. In the 
previous biennial report, 93 distinct seaweed species 
were reported from islands of Gulf of Kutch, of which 14 
were new records to India. A hitherto unreported 
species, christened Codium spiralis, was discovered and 
confirmed to be new based on morphological, 
anatomical and reproductive characters, further 
supported by fatty acid profiling and gene sequencing. 
The unique feature is the spiral/ coiled nature of the 
fronds along with absence of hair or vestibular hair scars 
in the utricels. This species is one of the tallest from 
India, with plants attaining 25-30 cm height by mid May 
to early June. Several other characteristic features of this 
species were also investigated. 

Record of new species (Codium spiralis) from islands of Gulf of Kutch 

a b c

Spiral arrangement of assimilatory fronds (a), honey comb like organization of utricles (b) 
and presence of septum at the base of utricle (c)

Habit of Codium spiralis

Epiphytism in G. acerosa cultivation

Epiphytes are organisms of plant origin that acerosa in bottom culture (cement block culture) 
settle on the external surface of host alga and and raft methods. In the former method, total 23 
compete with it for space, nutrients and light. epiphytic algae were observed, of which 10 
Although seasonal, Epiphytism is one of the species belonged to green algae, 5 to brown and 8 
biotic factors that adversely affect seaweed to red algae. In the latter method, total 24 
cultivation in addition to a number of abiotic epiphytic algae were observed, of which 10 
factors. Gelidiella acerosa attracts more number species belonged to green algae, 3 to brown and 
of epiphytes. A study was conducted between 11 to red algae (see Table). These affected the 
November 2009 and October 2010 to enumerate growth of Gelidiella acerosa to a greater extent 
the epiphyte populations on cultivated G. in cultivation.

In the previous biennial report we have reported From this study, it was evident that a few of the 
our work on seaweed biodiversity along Gujarat species have restricted range of distribution and 
coast, wherein, 198 species have been reported. thus could be endemic to this region. 

Life cycle studies of Ulva ovata from Gopnath: An endemic species
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Seaweed-bacterial interaction
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aspect of seaweed developmental biology and is subsequently co-cultured. The findings of this 
important for understanding the ecological roles study revealed that these bacteria play an 
of associated biota on overall seaweed important role in morphogenesis and growth of 
development and its propagation. Bacteria are the seaweeds. The members of Ulvaceae lost 
common inhabitants in aquatic ecosystem and their typical foliose thallus morphology when 
reside on both external and internal tissues of cultured in axenic conditions but their natural 
seaweeds which release a large amount of morphology was restored upon inoculation of 
organic carbon in to the surrounding bacterial isolates to the culture medium (Aquatic 
environment on which they feed. In the present Biol., 12 (2011) 13). Similarly they also 
study, isolation and screening of epiphytic and accelerated the bud induction in Gracilaria dura 
endophytic bacteria lodged in different species thereby increasing their growth (FEMS 
of Ulva and Gracilaria were undertaken.  These Microbiol. Ecol., 76 (2011) 381). 

Morphogenesis of U. fasciata in axenic culture (left) and regeneration of new buds from individual fronds 
of G. dura grown medium supplemented with microbial protein (right)

The exploration of new habitat gives an opportunity to 
report unrecorded species in biodiversity studies. In the 
previous biennial report, 93 distinct seaweed species 
were reported from islands of Gulf of Kutch, of which 14 
were new records to India. A hitherto unreported 
species, christened Codium spiralis, was discovered and 
confirmed to be new based on morphological, 
anatomical and reproductive characters, further 
supported by fatty acid profiling and gene sequencing. 
The unique feature is the spiral/ coiled nature of the 
fronds along with absence of hair or vestibular hair scars 
in the utricels. This species is one of the tallest from 
India, with plants attaining 25-30 cm height by mid May 
to early June. Several other characteristic features of this 
species were also investigated. 

Record of new species (Codium spiralis) from islands of Gulf of Kutch 

a b c

Spiral arrangement of assimilatory fronds (a), honey comb like organization of utricles (b) 
and presence of septum at the base of utricle (c)

Habit of Codium spiralis

Epiphytism in G. acerosa cultivation

Epiphytes are organisms of plant origin that acerosa in bottom culture (cement block culture) 
settle on the external surface of host alga and and raft methods. In the former method, total 23 
compete with it for space, nutrients and light. epiphytic algae were observed, of which 10 
Although seasonal, Epiphytism is one of the species belonged to green algae, 5 to brown and 8 
biotic factors that adversely affect seaweed to red algae. In the latter method, total 24 
cultivation in addition to a number of abiotic epiphytic algae were observed, of which 10 
factors. Gelidiella acerosa attracts more number species belonged to green algae, 3 to brown and 
of epiphytes. A study was conducted between 11 to red algae (see Table). These affected the 
November 2009 and October 2010 to enumerate growth of Gelidiella acerosa to a greater extent 
the epiphyte populations on cultivated G. in cultivation.

In the previous biennial report we have reported From this study, it was evident that a few of the 
our work on seaweed biodiversity along Gujarat species have restricted range of distribution and 
coast, wherein, 198 species have been reported. thus could be endemic to this region. 

Life cycle studies of Ulva ovata from Gopnath: An endemic species



Habit of U. ovata Different stages of spore germination

In the previous biennial report Gracilaria dura (C. 
Agardh J. Agardh) from the Indian coast was 
reported to produce superior quality agarose (1% gel 

-2
>1900 gcm ) suitable for biotechnological 
applications. Like other tropical seaweeds, the 
limited distribution coupled with short lifespan 
constrained its commercial utilization necessitating 
the need for augmentation of the resource through 
cultivation. The characteristics of agarose and 
growth for three isomorphic life phases of G. dura 
with their bio-molecular marker assisted selection 
were studied. The tetrasporophyte gave higher 
yields of agarose whereas the female gametophytes 
gave highest growth rate. The study may be 
beneficial for breeding programs (Aquaculture, 318 
(2011) 389).

Growth and agarose characteristics of isomorphic gametophyte (male and female) and
sporophyte of Gracilaria dura and their marker assisted selection 

M: Male; F: Female and T: Tetrasporophyte

51

B
ie

n
n
ia

l 
R

ep
or

t 
2
0
1
0
-2

0
1
2

154 155

Considering the fact that 
endemic species are more 
v u l n e r a b l e  t o  
an thropogenic- induced 
alterations, urgent attention 
to conservation is required. 
U l v a  o v a t a  T h i v y  e t  
Visalakshmi ex Joshi et 
Krishnamurthy, originally 
reported from Gopnath 

of spore settlement and germination. The 
coast, is one such vulnerable species. Alang, 

germlings of about 5 cm length, having similar 
which is merely 30 km south of Gopnath, poses a 

morphology as that of mother fronds, were 
significant risk of habitat deterioration and 

developed within four weeks of culture at 24 ± 
understanding the life history of U. ovata was 

1°C under white fluorescent lamps with a 12:12 
thus important. The study revealed new type of 

h light : dark photoperiod. This study 
asexual life history by biflagellate zoospores in 

demonstrated the possibility of artificial 
this species under in-vitro conditions. The 

induction of zoospores and their culture.  This 
zoospores recorded negative phototactic 

may offer a means of its conservation. The ITS 
movement and the precursor of rhizoidal cell 

and rbcL gene sequencing ascertained its 
showed elongation after first cell division in 

taxonomic distinction at the molecular level.
laboratory culture. These events are considered 
ecological adaptations that enhance the prospect 

The red algal genus Grateloupia currently been attempted in Japan through spores. A study 
includes over 90 species, of which G. filicina has was initiated on tetraspore development 
a considerable commercial value. It is employing G. filicina collected from Port Okha 
traditionally been consumed in several Asian coast in September 2011.
countries, where fresh 
algal thalli are locally 
marketed as a gourmet 
item. The utility of this alga 
lies in its rich antioxidant 
properties, presence of 
micro nutrients and high 
content of dietary fibre. 
Compounds of potential 
p h a r m a c e u t i c a l  
importance have also been 
recently identified. The 
sulphated polysaccharide 
with higher content of 3,6-
anhydrogalactose and low 
viscosity carrageenan is 
also reported from this 
alga. The cultivation of 
Grateloupia filicina has 

Tetraspore development in Grateloupia filicina (Lamouroux) C. Agardh under laboratory
conditions

Regeneration of protoplasts into de novo plants 
was reported earlier for a large number of 
seaweed species. The regeneration of 
protoplasts into different morphotypes as a 
result of epigenetic variations was found.  The 
loci assessed for methylation modifications in 
normal filamentous thalli showed a frequency of 
32.43% as unmethylated DNA, 24.32% as a 
hemimethylated and 20.27% as a methylation of 
internal cytosine at both the strands. The 
corresponding methylation values for disk-type 
thalli were 27.02, 32.43 and 14.86%, 
respectively. The study revealed that the 
morphology was correlated with the type of 
methylation of DNA.  Further, it was observed 
that the disk-type variant had higher thermal 
stability at 30°C over normal filamentous thalli 
(Mar. Biotechnol., 14 (2012) 692).

Detection of epigenetic variations in the protoplast-derived germlings of Ulva reticulata
using methylation sensitive amplification polymorphism (MSAP)

Natural Products and Derivatives from Indian Seaweed Resources

Continuing participation in MoES programme on Drugs from the Sea

Seaweed species were collected and identified. antileishmanial, anticancer) whereas ACTREC 
Of these, thirteen were repeat collections and found anticancer activity in 4 samples.  The 
one was a new collection.  74 methanol and seaweed species were also taxonomically 
aqueous extracts/fractions were sent to CDRI identified and voucher specimen herbaria of 
and 56 to ACTREC, Mumbai.  20 extract these species were sent to NIO for repository 
samples were reported by CDRI to be active references. The completion report was 
(antihyperlipidemic, antihyperglycemic, submitted to MoES and the Steering Committee. 
antifungal, antibacterial, antitrypanosomal, 

Various stages of tetraspore germination

Differentiation of protoplasts (a) into variant 

disk-type thalli (b) and normal filamentous thalli (c)

a

b c



Habit of U. ovata Different stages of spore germination

In the previous biennial report Gracilaria dura (C. 
Agardh J. Agardh) from the Indian coast was 
reported to produce superior quality agarose (1% gel 

-2
>1900 gcm ) suitable for biotechnological 
applications. Like other tropical seaweeds, the 
limited distribution coupled with short lifespan 
constrained its commercial utilization necessitating 
the need for augmentation of the resource through 
cultivation. The characteristics of agarose and 
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gave highest growth rate. The study may be 
beneficial for breeding programs (Aquaculture, 318 
(2011) 389).

Growth and agarose characteristics of isomorphic gametophyte (male and female) and
sporophyte of Gracilaria dura and their marker assisted selection 

M: Male; F: Female and T: Tetrasporophyte
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Considering the fact that 
endemic species are more 
v u l n e r a b l e  t o  
an thropogenic- induced 
alterations, urgent attention 
to conservation is required. 
U l v a  o v a t a  T h i v y  e t  
Visalakshmi ex Joshi et 
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and 56 to ACTREC, Mumbai.  20 extract these species were sent to NIO for repository 
samples were reported by CDRI to be active references. The completion report was 
(antihyperlipidemic, antihyperglycemic, submitted to MoES and the Steering Committee. 
antifungal, antibacterial, antitrypanosomal, 
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Estimation of lipid hydroperoxide in Indian seaweeds

The lipid hydroperoxides (LHPOs) are used as (Gracilaria corticata) to 46.2 ± 6 μg/g 
biochemical indicator for oxidative stress in (Sarconema filiforme) and in browns, from 4.6 ± 
different organisms. The incipient levels of 4.4 μg/g (Dictyota bartayresiana) to 79 ± 5.0 
LHPOs were determined in selected green, μg/g (Sargassum tenerrimum) on fresh weight 
brown and red macroalgae by the FOX assay basis. These hydroperoxides comprised a minor 
using hydroperoxy HPLC mix. The LHPOs fraction of total lipids, amounting to 0.04% (S. 
contents varied between the investigated species swartzii) to 1.1% (S. tenerrimum). The 
and showed relatively low values in the present susceptibility of peroxidation was assessed by 
study. Among the greens, it varied from 12 ± 6.2 specific lipid peroxidazibility (SLP) values for 
μg/g (Codium sursum) to 31.5 ± 2.8 μg/g (Ulva macroalgal tissues  (J. Phycol., 48 (2012) 1362).
lactuca), while in reds, from 5.7 ± 1.6 μg/g 

Carrageenan from Sarconema scinaioides and Sarconema  filiforme of Indian waters

Carrageenan content of cultivated Sarconema filiforme

Date of 
harvest 

07.08.2010

26.10.2010

22.11.2010

04.01.2011

Moisture
(%)

Carrageenan
yield (%)

Sulphate 
(%)

40.57

28.42

33.67

33.16

37.6

32.0

30.0

28.0

ND

23.2

ND

22.5

The sap expelled from the fresh harvest of 
Kappaphycus alvarezi i  has been 
commercialized by M/s Aquagri Pvt. Ltd. 
as a foliar spray. Studies were initiated to 
understand the factors influencing its 
efficacy. Tandem mass spectrometry of 
organic extracts of the sap, without 
recourse to chromatographic separation, 
was found to be a powerful tool for 
detection and quantification of plant 
growth regulators (PGRs) present in the 
sap.  It was found to contain 23.4 ppm of 
indole 3-acetic acid (IAA), 27.9 ppm of 

Detection and quantification of plant growth regulators in seaweed sap 

Qantification of plant growth hormones in K. alverazii

Carrageenan was extracted from the red seaweed mentioned above, attempts were also made to 
Sarconema scinaioides found in Indian waters. cultivate Sarconema  filiforme. Though the 
Investigations revealed that the polysaccharide absolute amount of carrageenan from the 
comprises predominantly ι- carrageenan and a seaweed was high, the phycocolloid contained 
small amount of its precursor ν-carrageenan.  other carrageenan derivatives besides ι-
This Indian seaweed species is thus a potentially carrageenan (Nat. Prod. Commun., 6 (2011) 
important source of iota-carrageenan 1327).
(Carbohydr. Polym., 87 (2012) 1657). As 

gibberellin (GA ), 7.94 ppm of kinetin and 23.97 ppm IPA (indole propionic acid) instead of IAA, 3

14.24 ppm of zeatin and 23.14 ppm of GA .   ppm of zeatin.  Quantification was validated 3

against HPLC data. The concentrations of the Sargassum  tenerrimum was found to contain 
PGRs remained virtually unchanged after 1 year gibberellin GA  (not quantified) instead of GA  9 3

of storage with preservatives. Sap from the (J. Agric. Food Chem., 58 (2010) 4594). These 
brown seaweed, Sargassum  tenerrimum, and may not be the only stimulants present, and 
the red seaweed, Gracilaria edulis, were also efforts are underway to detect other bioactive 
analysed.   IAA and zeatin were present to the constituents which may have a role to play in 
extent of 13.2 ppm and 11.40 ppm, respectively, imparting efficacy to the sap as foliar spray. 
in the former, whereas the latter contained 9.11 

Sagar on the growth of Jojoba cultures was explants was identical, while leaves were longer 
studied. The cultures were grown on MS and deeper in color in SAgar. The number of 

-1 shoot buds were also more in explants growing medium supplemented with SAgar (7 gl ) and a 
on SAgar (4 buds/explant vs. 2 buds /explant control experiment with commercial agar. The 
with commercial sample). shoot length was measured after 45 days of 

inoculation. It was found that the growth rate of 

Jojoba culture experiments with indigenously produced agar (SAgar) 

Data of 50 days old primary cultures of Jojoba in CSIR-CSMCRI (SAgar) 

and standard (Spectrochem) agar samples under identical conditions 

Type of  Rope 

Explant weight

Leaf Length

Colour of leaf

Shoot length

No of shoot buds

CSMCRI
-1

Agar (7gl )
Spectrochem

-1
Agar (7gl )

363 mg

1.7 cm

Dark green

3.1 cm

74% explant has 4 buds/explant

310 mg

0.8 cm

Olive green

3.9 cm

All (100 %) explant has 2 buds/explant
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Evaluation, characterization and benchmarking of agarose (SAgarose) extracted from 
Gracilaria dura

It has been reported previously that a novel Favorable feedback has been received from 
process was developed for isolation of agarose several reputed research groups and the product 
from Gracilaria dura. The invention is protected is also being sent to Merck India for evaluation.  
by patent application.  Studies were continued to Facilities are being created to ascertain other 
further refine the product and scale it up to 1 kg important specifications essential for high end 
(dry seaweed) scale.  The product from scale up applications.  Search is also underway for other 
was benchmarked against a well known agarophytes growing in Indian waters which 
commercial product and similar results were may hold promise as bioresource for good 
obtained even while using ca. 20-30% lesser quality agar (J. Appl. Phycol., 22 (2010) 623; 23 
amount of material for gel preparation.  (2011) 183).

Synthesis and characterization of SAgarose-based silver nanoparticles and 
nanocomposite film with antibacterial property

Spherically shaped silver nanoparticles of 6 nm the agarose film and exhibited excellent 
average size were synthesised using SAgarose bactericidal activity with log 3 reduction of 
from Gracilaria dura. DSC and XRD showed bacterial count (Bioresour. Technol., 107 (2012) 
approximately equal crystalline index (CI  295)DSC

0.73).  These particles were well distributed in 

Transmission electron microscopy image of silver nanoparticles at (A) 25 (B) 60 and (C) 100°C

Synthesis of water-soluble agarose-saccharate (AGS)

AGS was synthesized and characterized by Although assessment of relative sweetness 
various analytical techniques.  It did not have requires to be rigorously ascertained, such a 
bitter aftertaste in 675 ppm solution form, or in product may be of potential use as a food 
the solid state, whereas pure sodium saccharate additive (Carbohydr. Polym., 88 (2012) 1118).
(SA) tasted bitter under the same conditions. 

Hydrophobic biocompatible ropes

Seaweed cultivation requires a lot of rope.  A ropes were used for the cultivation experiments 
study was undertaken to produce ropes from the of Kappaphycus alvarezii in the open sea 
seaweed phycocolloid itself. Whereas the conditions at Thonithurai, Mandapam. The 
material on its own was excessively water- ropes survived the seawater environment and the 
sensitive, hydrophibicity could be introduced growth of the seaweeds was normal (Provisional 
through graft co-polymerization.  A few such Patent application under process).

Chemical reaction of sodium alginate (Na-Alg) hydrogel systems having thixotropic behaviour. 
with o-aminobenzoic acid (OABA) and m- Amide formation between Na-Alg and OABA or 

13aminobenzoic acid (MABA) in the presence of MABA was confirmed through FT-IR and C 
1 -e thy l -3 - [3 - (d ime thy lamino)p ropy l ] - NMR studies. The soft gel turned into a flowing 
carbodiimide hydrochloride (EDC) afforded an liquid on gentle stirring (Soft Matter, 8 (2012) 
amide derivative capable of forming viscous 1837).    

Rope prepared from phycocolloid (a) and  its evaluation in seaweed cultivation (b)

Synthesis of sodium alginate based sprayable new soft gel system

(a) (b)

Schematic representation of delivery of small functional molecules from the thixotropic alginate amide gel matrix

A facile microwave-induced method was 
developed for synthesizing water-soluble 
fluorescent derivatives of alginic acid (ALG) 
with four different diamines, hydrazine (HY), 
ethylenediamine (EDA), 1,6-hexanediamine 
(HDA) and 1,4-cyclohexanediamine (CHDA), 
followed by a cross-linking reaction with a 
natural cross linker, namely genipin. The 
ethylenediamine derivative of alginic acid 

Fluorescent polymers prepared from seaweed phycocolloids
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(ALG-EDA) exhibited strong fluorescence, agarose and κ-carrageenan to obtain fluorescent 
which upon cross linking was enhanced polymers. The emission intensity was enhanced 
threefold. The other amide derivatives were not compared to that of pure cytosine solution of the 
fluorescent, but their respective crosslinked same concentration. Possible applications will 
products were fluorescent (Carbohydr. Res., 346 have to be explored (Carbohydr. Polym., 87 
(2011) 527). In a related study, the nucleobase (2012) 1971).
cytosine was grafted on to the backbone of 

Microwave assisted synthesis of pH-responsive swellable adducts of chitosan–polyuronic
acids

A facile method for synthesizing 
super-swellable, pH-responsive and 
insoluble adducts (e.g. CH–PMA and 
CH–PGA) of acid-soluble chitosan 
(CH) with alkali-soluble poly-
mannuronic (PMA) and poly-
guluronic (PGA) acids using 
microwave (MW) heating was 
demonstrated. The reactions were 
also carried out using conventional oil 
bath heating method. Microwave 
heating to 100°C for 5 min produced 
greatest yields (95–97%) and 
swelling ratios (2700–3000%) with 
these two acids. Adducts were 
characterized by FT-IR and CP-MAS 
13

C NMR techniques (Carbohydr. 
Polym., 83 (2011) 1402).

Chitosan–polyuronic acid derivatives sweallable in acidic media

Rhodamine-alginate beads

Rhodamine B derivative, in its spirolactam backbone. The modified polymer was used for 
form, was incorporated on to the alginate recognition of toxic and biologically active 

2+ 3+
Schematic representation of detection of Hg  / Cr  by the alginate-rhodamine A conjugate

2+ 3+ harnessed to develop beads. A visually metal ions like Hg  and Cr  in neutral aqueous 
detectable colour and fluorescence change of the medium (1 mM HEPES buffer). The water 
alginate-rhodamine conjugate (GB 1) was solubility of alginate aided achieving a water 

2+ 3+ soluble reagent, while gel forming ability of observed upon binding of Hg  or Cr (Chem. 
2+ Commun., 48 (2012) 1659). modified alginate in presence of Ca  was 

In continuation of the research initiated on hypnoids extracts tested positive in preliminary 
quorum sensing inhibit ion mimicking experiments for quorum sensing mimic 
substances from marine algae, a large number of substances. Additionally, extract of the former 
algae collected from Gulf of Mannar were showed antibacterial activity and display zone of 
screened. Asparagopsis taxiformis and Spyridia clearance. 

Quorum sensing inhibition mimicking substances from marine algae

Bacteria were screened for their biofilm imparting pseudoplastic rheology and having 
formation and EPS production ability. Vibrio 67% emulsifying activity and temperature 

oparahaemolyticus identified by 16S rRNA gene stability up to 250 C. It remains to be seen 
(HM355955) sequencing and GC coupled with whether such EPS can be produced in 
MIDI, was selected for its capability to produce sufficiently large amount for biotechnological 
EPS. The EPS was amorphous in nature, and industrial usage (Biofouling, 27 (2011) 309).

Isolation and characterization of extrapolymeric substance (EPS) from biofilm forming
marine bacteria
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substances from marine algae, a large number of substances. Additionally, extract of the former 
algae collected from Gulf of Mannar were showed antibacterial activity and display zone of 
screened. Asparagopsis taxiformis and Spyridia clearance. 

Quorum sensing inhibition mimicking substances from marine algae

Bacteria were screened for their biofilm imparting pseudoplastic rheology and having 
formation and EPS production ability. Vibrio 67% emulsifying activity and temperature 

oparahaemolyticus identified by 16S rRNA gene stability up to 250 C. It remains to be seen 
(HM355955) sequencing and GC coupled with whether such EPS can be produced in 
MIDI, was selected for its capability to produce sufficiently large amount for biotechnological 
EPS. The EPS was amorphous in nature, and industrial usage (Biofouling, 27 (2011) 309).

Isolation and characterization of extrapolymeric substance (EPS) from biofilm forming
marine bacteria
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uohdj.kh; ÅtkZ vuqla/kku

lh,lvkbZvkj vkSj MoES }kjk la;qDr :i ls lefFkZr ¼1,00,000 yhVj½ FkhA xfeZ;ksa ds ekSle esa ck;ksekl 
“leqnzh lw{e 'kSoky ls tSo bZa/ku” cgq laLFkkxr ¼40–45 fMxzh lsfYl;l½ ds vkWVks lsVfyax ds ek/;e ls 
NMITLI ifj;kstuk ds rgr ,d çfrHkkxh iz;ksx'kkyk dYVhos'ku djuk ljy ik;k x;kA 32.45 xzke @oxZ 
ds #i esa] geus if'peh rV ij nks rVh; ySxwu dh igpku ehVj @ fnu ¼'kq"d vk/kkj½ dh vkSlr ck;ksekl 
dh tgka leqnzh lw{e 'kSoky ds vLFkk;h eSVsa c<+rh ns[kh mRikndrk vkSj 45 xzke @ oxZ ehVj @ fnu ¼'kq"d 
x;hA bu esV~l esa ekbØksLiksjk vkSj ¶ykMksQ+ksjk iztkfr;k¡ vk/kkj½ dh vf/kdre mRikndrk] 300 fdyks lw[kh 
¼ATCC ifjxzg.k la[;k Øe'k% ihVh, 12197 vkSj ck;ksekl c<+kus esa l{ke gq,A ck;ksekl ls 30 yhVj B100 
ihVh,12199½ eq[; :i ls 'kkfey gSaA ;s Qly ds fy, ekbØks ck;ksMht+y (CVME) cuk;k x;kA ck;ksMht+y 
vklku Fks vkSj QyLo:i ftls ewy :i ls gsDlsu dks mi;ksx dk ijh{k.k LoxhZ; Jh foykljko ns'keq[k] 
fudklh ij xSj & /kqoh; fyfiM~l ds] tks vkxs tSVªksQk rsy ekuuh; foKku vkSj izkS|ksfxdh ea=h }kjk] >aMh fn[kkdj 
eas cnyus ds fy, dke esa fy;k] rRi'pkr~ fd;k x;kA 
VªkUl,LVjhfQds'ku ds }kjk QSVh ,flM feFkkby ,LVj ijh{k.k okgu dh lokjh ds nkSjku ekStwn ,d i=dkj us 
¼ck;ksMht+y½ esa ifjofrZr fd;k x;kA B20 ck;ksMht+y vius vuqHko ds ckjs esa fy[kk “;g laoknnkrk] Vkosjk 
laLFkku dh Vkosjk okgu pykus ds ijh{k.k esa bLrseky tksfd ea=h }kjk >aMh fn[kkdj jokuk dh x;h] ds ijh{k.k 
fd;k x;kA lokjh ds nkSjku FkkA bldk vuqHko fdlh vU; Mht+y 
Dyksjsyk ofj;kfcfyl ¼ATCC ifjxzg.k la ihVh, okgu dh rjg] ,d lkekU; Mhty batu ds cjkcj FkkA 
12198½ dks] vjc lkxj ls vyx fd;k x;k ftldh ekl dsanzh; lfpoky; {ks= ds vklikl ds nks fdyksehVj rd 
[ksrh dh dksf'k'k blh ifj;kstuk esa dh x;h FkhA O;kid Mªkbo LewFk vkSj fcuk fdlh O;o/kku ds Hkh FkkA” (fnulk 
iz;ksx'kkyk iz;ksx] çk;ksfxd lkWYV QkeZ esa [kqys lkSj ued lpku] “Biodiesel from microalgae becomes a 
isuksa esa [ksrh dks r; djus ds fy, fd, x,A mlds ckn reality”, Down to Earth, March 30, 2012; 
ued isuksa esa vizSy&twu] 2011 ds nkSjku ek/;e ds :i esa www.downtoearth.org.in) (PCT/IN2012/ 
leqnzh ty dk mi;ksx fd;k x;kA dYpj dh dqy ek=k 000372 fnukad 28 ebZ, 2012). okgu ubZ fnYyh esa 
432 oxZ ehVj ds dqy {ks=Qy ds lkFk 100 ?ku ehVj ih;wlh mRltZu ijh{k.k esa Hkh lQy jgkA 

ck;ksMht+y ds fy, leqnzh lw{e 'kSokyh; [ksrh ds fy, lkSj ued iSuksa dk mi;ksx 

thoupØ ewY;kadu dh fn'kk esa v/;;u djus ds fy, bl çdkj ,d oÔZ ds ckn okrkoj.k ls egRoiw.kZ dkcZu 
dkcZu vkSj ÅtkZ larqyu dk fu/kkZj.k djus ds fy, 'kq# esfiax esa lQyrk çkIr gqbZA dkuksM {ks= esa cgqoÔhZ; gVk;s 
fd;k x;kA tsVªksQk ikS/kksa dks ,d oÔZ yxk;s tkus ds ckn x;s ck;ksekl esa dqy dkcZu 1.62 Vu çfr gsDVs;j ekik 
çtkfrokj lw[kh ck;ksekl vkSj dqy dkcZu dk fdruk Hkkx x;k ftlesa 0.77 Vu çfr gsDVs;j tehu ds Åijh 
çkjafHkd ouLifr dks gVkus esa vkSj fdruk ck;ksekl ouLifr ls çkIr gqbZ vkSj tcfd cps gq, 0.86 ck;ksekl 
tsVªksQk yxkus ds mijkar ,df=r ck;ksekl dk fu/kkZj.k tehu ds uhps FksA mlh tehu ij csgrj tsVªksQk ikS/kks 
fouk'kdkjh uewuk vkSj jklk;fud fo'ysÔ.k }kjk fd;k }kjk ,d gh oÔZ esa 0.80 Vu@gsDVs;j lw[kk ck;ksekl 
x;k gSA Hknzkoy {ks= ij ns'kh ck;ksekl esa dqy dkcZu lafpr gqvk vkSj 0.3 Vu@gsDVs;j dkcZu fu"dkflr çkIr 
3.05 Vu ij VsDVs;j Fkh ftlesa 2.33 Vu ij gsDVs;j gqvkA lkbV usloM ij ;g Li"V gS fd dqy dkcZu ¼0.3 
tehu ds Åij ouLifr ls çkIr gqbZA ,d oÔZ ds ckn Vu@gsDVs;j½ ds ekeys esa T;knk uqd'kku ugha gqvk tSlk 
Hknzkoy esa tsVªksQk dh o`f) vU; o`{kkjksi.k dh rqyuk esa fd ogka ij fojy ouLifr FkhA tsVªksQk }kjk mlh tehu 
dkQh vf/kd Fkh vkSj lap;h dkcZu tsVªksQk ds tehu ds ds VqdM+s esa 0.03 Vu@gsDVs;j dkcZu çFke oÔZ esa çkIr 
Åij vkSj uhps Hkkxksa }kjk 0.6 Vu çfr gsDVs;j ik;k x;k gqvk vkSj mldk v/;;u vkusokys oÔksZ esa t+kjh jgkA 

tSVªksQk tSobZa/ku thoupØ ewY;kadu dk v/;;u
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Oghyj]  ç/kku vUosÔd ¼tujy eksVlZ½ Hkh Vhe ds lkFk 25 vDVwcj 2010 ds nkSjku ;q,l ds tSo bZa/ku ds 
FksA fe'ku ds lnL; laLFkku ds fofHkUu lqfo/kkvksa ls çfrfuf/kRo esa] ftlesa vesfjdk ds ÅtkZ foHkkx ¼DOE½] 
voxr gq, mlds ckn Hknzkoy vkSj usloM esa fLFkr vkSj vU; jk"Vªh; ç;ksx'kkykvksa] rFkk foÜo fo|ky;ksa] 
tsVªksQk o`{kkjksi.k lkbVksa ds fy, x;s vkSj nkSjk fd;kA vkxksZ us rFkk vksdfjt us'kuy yscksjsVjh] ,uvkjbZ,y] 

rFkk ;sy foÜofo|ky; ds oSKkfud@fo'ksÔK 'kkfey Fks] çfrfuf/k eaMy ds lnL; lw{e çpkfjr uoLFkkfir 
laLFkku dh tSo bZa/ku dh xfrfof/k;ksa dh tkudkjh gsrq Hknzkoy ds o`{kkjksi.k lkbV esa vfHktkr oxZ tsVªksQk ds 
Hkkouxj dk nkSjk fd;kA ;g fe'ku Jh Xysu lksUuVkx ikS/ks yxk,A ;s ikS/ks 2012 ds vUr rd Qwyus vkSj Qyus 
ck;ksekl dk;ZØe] la;qDr jkT; vesfjdk] ÅtkZ foHkkx 'kq# dj fn;sA 
dk;kZy;] dh v/;{krk esa fd;k x;k FkkA MkW dSuMsl 

;q ,l tSobZa/ku Msyhxs'ku dk nkSjk

lksyj QksVksoksYVkf;d ¼ihoh½ fjolZ vksLekslhl ¼vkj vks½ esVhjh;y ¼ihlh,e½ eksM~;wy ds jh;j ij gksrh gS] ç;qDr 
ra= ds fy, ih oh eksM;wYl yxHkx 60% dsfiVy ykxr fd;k tkrk gSA V&VªQ ih oh ihlh,e ra= ds mi;ksx }kjk 
ys ysrk gSA tSlk igys çfrosfnr fd;k x;k gS] eksM~;qy ls iwjs fnu ds fuxZr ÅtkZ dks 1.55 xq.kk rd rki Lo;a 
ÅtkZ fuxZr dks c<+kus ds fy;s v/;;u dks] fuf"Ø; BaMd fu;keu ds lkFk c<+k;k tk ldkA orZeku esa] bl fudyh 
}kjk eksM;qy rki ds fu;U=.k ij dsfUnzr fd;k x;kA m"ek dks PC-RO flLVe esa ç;qDr djus ij dk;Z t+kjh 
fo'ksÔr% B.Mk djus ds fy, /kkrq gkafly isjkfQu osDl] gSA 
tks fd dqN xyu lhek tSlk fd çkoLFkk ifjorZu 

lkSj ÅtkZ 

rkfir lrgh f} LDH Bksl {kkj mRçsjd ls Xyhlhjksy > 97% 'kq) ik;k x;kA vfHkfØ;k dks 
Vªkal&,lVhfj&fQds'ku }kjk fofHkUu f=&XyhljkbM lQyrkiwoZd ,d fdyksxzke Lrj ij mPp fd;k x;kA 
rsyksa ¼[kk|] v[kk| vkSj ids gq,½ dks olk vEy feFkkby bl çdkj çkIr ck;ksMhty dk HkkSfrd xq.k/keZ ekud 
,LVj (FAME) esa ifjofrZr fd;k x;kA feFksuksy % rsy DIN ds rqY; ik;k x;kA ¼ck;ksfjlksZl VSDuksyksth] 109 

ds vk.kfod vuqikr 5.6:1 rFkk T= 60° ls ij > 95% (2012) 57½ ¼isVsUV Qkby fd;k x;k % 0371/DEL/ 

FAME 5 ?kaVs esa feykA lfØ;rk ds fcuk fdlh gkfu ds 2011, 14 Qjojh 2011; PCT/IN2012/000092, 10 
bl mRçsjd dks pkj ckj iquZç;qDr fd;k x;kA çkIr Qjojh] 2012½

LDH  O;qRiUu inkFkZ ds Bksl {kkj mRçsjd ls Mht+y cukus dh gfjrj fof/k 

foeku ds fy, nzo ,Ydsuksa dks n{k #i ls fo'ksÔr;k bZa/ku tSlk ç;ksx djds ,d ik= esa ty foyk;d esa Qj¶;wjy 
tSlk ç;ksx fd;k tk ldrk gSA lSY;wykst+ ls nzo ,Ydsu dk ,lhVksu ds lkFk ,yMksy la?kuu&gkbMªkstuhdj.k 
cukus dk ykHk ;g gS fd ;g [kk| ij dksbZ vlj ugha fd;k x;kA mPp dh xbZ lHkh n'kkvksa esa 5% Pd ;qDr 
Mkyrk gSA Pd ;qDr MgAl LDH, fofHkUu Pd dks ek=k larkfir LDH us 83% C  mRikn p;urk ds lkFk 13

esa lg&vo{ksi.k }kjk cuk;k x;kA bls cgqdk;hZ mRçsjd 100% ifjorZu çnf'kZr fd;kA ¼Hkstk x;k½

cgqdk;hZ LDH O;qRiUu mRçsjd ls dSldsM vfHkfØ;k }kjk uohdj.kh; ls foeku bZa/ku

;g igys çfrosfnr fd;k x;k gS fd tSVªksQk ih,p, ds fodkl dk;Z esa yxs vUrjkZ"Vªh; eq[; laLFkkvksa 
tSoMht+y&vo'ksÔ dks ih,p, cukus esa ç;qDr fd;k tk dh lwph esa egRoiw.kZ gqvkA bl dk;Z ds laLFkku ds 
ldrk gS tks feV~Vh esa dqN eghuksa esa tSofo/kfVr gks tkrk oSKkfudksa dks f}rh; jk"Vªh; CIPET ,okMZ ¼Vhe ,okMZ½ 
gSA bl fof/k dks 30-50 xzk- cgqyd çfr cSp esa cukus ds çkIr gqvk rFkk bls isVsUV vkosnu ls Hkh doj fd;k x;kA 
fy;s 10 yhVj rd mPp fd;k x;kA laLFkku dk uke 

ikWyhgkbMªkDlh ,sYdsukbV~l ih ,p , }kjk tSoMht+y çfØ;k dk ewY;o/kZu

Økal caf/kr ,l-vkbZ- & ih-oh-,- ikyhlYQksu f>Yyh bl f>Yyh ds mi;ksx ls ty dks] tyh; bFksuksy ls 
ijosiksjs'ku mi;ksx gsrq cukuk ,d pqukSrhiw.kZ dk;Z gSA vyx fd;k x;kA ty ds iw.kZ fu"dklu ds }kjk bZa/ku & 
fu;af=r gkbMªksykbfll izØe esa ikjn'khZ flfydk xzsM ,sFksuky izkIr gqvkA tcfd mPp i`FkDdj.k xq.kd 
ikWyhej (Si-O-C) fQYe cuk;h tk ldhA fQYe esa yxHkx 1000 l?ku f>Yyh ds fy, izkIr gqvkA f>Yyh 

2mifLFkr flfydk d.kksa ds vkdkj dh lhek 2 ls 5 1.5 fdyks@eh  @?kaVk ds mPp izokg ds izn'kZu ds lkFk 
uSuksehVj FkhA iryh Si-O-C fQYe gksyks QkbZcj fefJr de p;ukRedrk nsrh gSA
f>Yyh fuekZ.k ds fy, gksyks Qkbcj ij vkofjr dh xbZA 

tyh; bFksuky ls bZa/ku xzsM bFksukWy ds i`FkDdj.k ds fy, gksyks QkbZcj f>Yyh rU= 

lksyj ihoh&Å"eh; gkbfczM

laLFkku esa fodflr lkS;Z ckW;yj }kjk ty&vklou fof/k fd;k x;kA çfr cSp 400-500 xzk- rkt+s fNyds fy;s x;s 
ls rkt+s larjksa ds fNydksa ls] vko';d rsy tSls fd larjk ftlesa dPps rsy esa fyeuksu dh ek=k 86% ls 90% ds 

2fNydk rsy fudkyk x;kA 1.3 eh  laxzgd ,ijpj {ks= ds ijkl esa Fkh vkSj mPpre çkfIr 2.16% ¼Hkkj@Hkkj½ FkkA 
lkanzd }kjk oxZ ijoyf;d vf/k'kksÔd uyh esa ;g ç;ksx 

vko';d rsyksa dk lkS;Z m"eh; ty&vklou

[kqys esa lw[kkuk eq¶r gS ijarq bldh dqN lhek,a gSA xzkeh.k Vªsfdax rFkk Lor% yksfdax dh lqfo/kk] gSA dk;kZfUor o 
?kjksa esa ;g rduhdh ogu ;ksX; gksus ls ilan dh tkrh gS vknzZrk fu;a=d lksysukbM okYo tks fd vafre rFkk dfBu 
ftlls okafNr lq[kkus dk foLrkj rFkk [kk| mRiknksa dks ueh dks gVkus esa vkarfjd rki rFkk vknzZrk dks foLr`r 
LoPNrk dh n`f"V ls lq[kkrs gSA lh,lvkbZvkj& çnf'kZr djus esa Mh lh QSUl tks ih oh isuy ls lh/ks tqMs 
lh,l,elhvkjvkbZ blh jkg ij lkS;Z 'kksÔd ds mi;ksx gksrss gS] gYds ,d#ih gok rki lw[kkusokys çksQkby dks iwjs 
}kjk vif'k"V ds lq[kkus ds lkFk mls mPp rFkk l{ke fnu esa çkIr djsa] dks isVsUV fd;k tk pqdk gSA NksVs iSekus 
djus esa dk;Z dj jgk gSA lkS;Z 'kksÔd dks egaxs mRikn tSls ij ?kjsyw phtsa lq[kkus ds fy;s Hkh çksVksVkbi fufeZr fd;k 
lSQjksu] ,sijhdksV] vaxwj bR;kfn dks lq[kkus ds fy;s ns[kk tk pqdk gSA ?kjsyw lkS;Z 'kksÔd tks ,d&nks fdyks {kerk 
tk jgk gSA ;gka iqu% çk#i esa u;s dk;Z fd;s x;s gS ftUgksaus dk gS rFkk leqnk; tSlh bdkbZ dk gS] dks cuk;k rFkk 
lq[kkus dh {kerk dks dkQh c<+k;k gSA u;s dk;Z esa Lor% fufeZr fd;k x;k gSA 

?kjsyw mi;ksx ds fy;s lkS;Z 'kksÔd 

tSVªksQk fNyds tSls tSoHkkj ls çksM~;wlj xSl cukus ds xSl dh dSyksfjfQd ewY; mPp gS vkSj ok"i cukus ds fy;s 
fy;s ,d 10 kw ¼oS|qr½ v/kksçokg okyk tSoHkkj xSl&tyu ckW;yj esa ;g mi;qDr bZ/ku Hkh gSA batu dh 
xSlhQk;j laLFkkfir fd;k x;kA çksM~;wlj xSl ikoj iSnk vo'ksÔ m"ek dks tSoHkkj lq[kkus esa ç;qDr fd;k tk ldrk 
djus ds fy;s ,d vkarfjd ngu batu dks pykrh gSA gSA
dkcZu eksuksDlkbM] gkbMªkstu vkSj ehFksu ls ;qDr bl 

vk/kksçokg tSoHkkj xSlhQk;j dk laLFkkiu
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Oghyj]  ç/kku vUosÔd ¼tujy eksVlZ½ Hkh Vhe ds lkFk 25 vDVwcj 2010 ds nkSjku ;q,l ds tSo bZa/ku ds 
FksA fe'ku ds lnL; laLFkku ds fofHkUu lqfo/kkvksa ls çfrfuf/kRo esa] ftlesa vesfjdk ds ÅtkZ foHkkx ¼DOE½] 
voxr gq, mlds ckn Hknzkoy vkSj usloM esa fLFkr vkSj vU; jk"Vªh; ç;ksx'kkykvksa] rFkk foÜo fo|ky;ksa] 
tsVªksQk o`{kkjksi.k lkbVksa ds fy, x;s vkSj nkSjk fd;kA vkxksZ us rFkk vksdfjt us'kuy yscksjsVjh] ,uvkjbZ,y] 

rFkk ;sy foÜofo|ky; ds oSKkfud@fo'ksÔK 'kkfey Fks] çfrfuf/k eaMy ds lnL; lw{e çpkfjr uoLFkkfir 
laLFkku dh tSo bZa/ku dh xfrfof/k;ksa dh tkudkjh gsrq Hknzkoy ds o`{kkjksi.k lkbV esa vfHktkr oxZ tsVªksQk ds 
Hkkouxj dk nkSjk fd;kA ;g fe'ku Jh Xysu lksUuVkx ikS/ks yxk,A ;s ikS/ks 2012 ds vUr rd Qwyus vkSj Qyus 
ck;ksekl dk;ZØe] la;qDr jkT; vesfjdk] ÅtkZ foHkkx 'kq# dj fn;sA 
dk;kZy;] dh v/;{krk esa fd;k x;k FkkA MkW dSuMsl 

;q ,l tSobZa/ku Msyhxs'ku dk nkSjk

lksyj QksVksoksYVkf;d ¼ihoh½ fjolZ vksLekslhl ¼vkj vks½ esVhjh;y ¼ihlh,e½ eksM~;wy ds jh;j ij gksrh gS] ç;qDr 
ra= ds fy, ih oh eksM;wYl yxHkx 60% dsfiVy ykxr fd;k tkrk gSA V&VªQ ih oh ihlh,e ra= ds mi;ksx }kjk 
ys ysrk gSA tSlk igys çfrosfnr fd;k x;k gS] eksM~;qy ls iwjs fnu ds fuxZr ÅtkZ dks 1.55 xq.kk rd rki Lo;a 
ÅtkZ fuxZr dks c<+kus ds fy;s v/;;u dks] fuf"Ø; BaMd fu;keu ds lkFk c<+k;k tk ldkA orZeku esa] bl fudyh 
}kjk eksM;qy rki ds fu;U=.k ij dsfUnzr fd;k x;kA m"ek dks PC-RO flLVe esa ç;qDr djus ij dk;Z t+kjh 
fo'ksÔr% B.Mk djus ds fy, /kkrq gkafly isjkfQu osDl] gSA 
tks fd dqN xyu lhek tSlk fd çkoLFkk ifjorZu 

lkSj ÅtkZ 

rkfir lrgh f} LDH Bksl {kkj mRçsjd ls Xyhlhjksy > 97% 'kq) ik;k x;kA vfHkfØ;k dks 
Vªkal&,lVhfj&fQds'ku }kjk fofHkUu f=&XyhljkbM lQyrkiwoZd ,d fdyksxzke Lrj ij mPp fd;k x;kA 
rsyksa ¼[kk|] v[kk| vkSj ids gq,½ dks olk vEy feFkkby bl çdkj çkIr ck;ksMhty dk HkkSfrd xq.k/keZ ekud 
,LVj (FAME) esa ifjofrZr fd;k x;kA feFksuksy % rsy DIN ds rqY; ik;k x;kA ¼ck;ksfjlksZl VSDuksyksth] 109 

ds vk.kfod vuqikr 5.6:1 rFkk T= 60° ls ij > 95% (2012) 57½ ¼isVsUV Qkby fd;k x;k % 0371/DEL/ 

FAME 5 ?kaVs esa feykA lfØ;rk ds fcuk fdlh gkfu ds 2011, 14 Qjojh 2011; PCT/IN2012/000092, 10 
bl mRçsjd dks pkj ckj iquZç;qDr fd;k x;kA çkIr Qjojh] 2012½

LDH  O;qRiUu inkFkZ ds Bksl {kkj mRçsjd ls Mht+y cukus dh gfjrj fof/k 

foeku ds fy, nzo ,Ydsuksa dks n{k #i ls fo'ksÔr;k bZa/ku tSlk ç;ksx djds ,d ik= esa ty foyk;d esa Qj¶;wjy 
tSlk ç;ksx fd;k tk ldrk gSA lSY;wykst+ ls nzo ,Ydsu dk ,lhVksu ds lkFk ,yMksy la?kuu&gkbMªkstuhdj.k 
cukus dk ykHk ;g gS fd ;g [kk| ij dksbZ vlj ugha fd;k x;kA mPp dh xbZ lHkh n'kkvksa esa 5% Pd ;qDr 
Mkyrk gSA Pd ;qDr MgAl LDH, fofHkUu Pd dks ek=k larkfir LDH us 83% C  mRikn p;urk ds lkFk 13

esa lg&vo{ksi.k }kjk cuk;k x;kA bls cgqdk;hZ mRçsjd 100% ifjorZu çnf'kZr fd;kA ¼Hkstk x;k½

cgqdk;hZ LDH O;qRiUu mRçsjd ls dSldsM vfHkfØ;k }kjk uohdj.kh; ls foeku bZa/ku

;g igys çfrosfnr fd;k x;k gS fd tSVªksQk ih,p, ds fodkl dk;Z esa yxs vUrjkZ"Vªh; eq[; laLFkkvksa 
tSoMht+y&vo'ksÔ dks ih,p, cukus esa ç;qDr fd;k tk dh lwph esa egRoiw.kZ gqvkA bl dk;Z ds laLFkku ds 
ldrk gS tks feV~Vh esa dqN eghuksa esa tSofo/kfVr gks tkrk oSKkfudksa dks f}rh; jk"Vªh; CIPET ,okMZ ¼Vhe ,okMZ½ 
gSA bl fof/k dks 30-50 xzk- cgqyd çfr cSp esa cukus ds çkIr gqvk rFkk bls isVsUV vkosnu ls Hkh doj fd;k x;kA 
fy;s 10 yhVj rd mPp fd;k x;kA laLFkku dk uke 

ikWyhgkbMªkDlh ,sYdsukbV~l ih ,p , }kjk tSoMht+y çfØ;k dk ewY;o/kZu

Økal caf/kr ,l-vkbZ- & ih-oh-,- ikyhlYQksu f>Yyh bl f>Yyh ds mi;ksx ls ty dks] tyh; bFksuksy ls 
ijosiksjs'ku mi;ksx gsrq cukuk ,d pqukSrhiw.kZ dk;Z gSA vyx fd;k x;kA ty ds iw.kZ fu"dklu ds }kjk bZa/ku & 
fu;af=r gkbMªksykbfll izØe esa ikjn'khZ flfydk xzsM ,sFksuky izkIr gqvkA tcfd mPp i`FkDdj.k xq.kd 
ikWyhej (Si-O-C) fQYe cuk;h tk ldhA fQYe esa yxHkx 1000 l?ku f>Yyh ds fy, izkIr gqvkA f>Yyh 

2mifLFkr flfydk d.kksa ds vkdkj dh lhek 2 ls 5 1.5 fdyks@eh  @?kaVk ds mPp izokg ds izn'kZu ds lkFk 
uSuksehVj FkhA iryh Si-O-C fQYe gksyks QkbZcj fefJr de p;ukRedrk nsrh gSA
f>Yyh fuekZ.k ds fy, gksyks Qkbcj ij vkofjr dh xbZA 

tyh; bFksuky ls bZa/ku xzsM bFksukWy ds i`FkDdj.k ds fy, gksyks QkbZcj f>Yyh rU= 

lksyj ihoh&Å"eh; gkbfczM

laLFkku esa fodflr lkS;Z ckW;yj }kjk ty&vklou fof/k fd;k x;kA çfr cSp 400-500 xzk- rkt+s fNyds fy;s x;s 
ls rkt+s larjksa ds fNydksa ls] vko';d rsy tSls fd larjk ftlesa dPps rsy esa fyeuksu dh ek=k 86% ls 90% ds 

2fNydk rsy fudkyk x;kA 1.3 eh  laxzgd ,ijpj {ks= ds ijkl esa Fkh vkSj mPpre çkfIr 2.16% ¼Hkkj@Hkkj½ FkkA 
lkanzd }kjk oxZ ijoyf;d vf/k'kksÔd uyh esa ;g ç;ksx 

vko';d rsyksa dk lkS;Z m"eh; ty&vklou

[kqys esa lw[kkuk eq¶r gS ijarq bldh dqN lhek,a gSA xzkeh.k Vªsfdax rFkk Lor% yksfdax dh lqfo/kk] gSA dk;kZfUor o 
?kjksa esa ;g rduhdh ogu ;ksX; gksus ls ilan dh tkrh gS vknzZrk fu;a=d lksysukbM okYo tks fd vafre rFkk dfBu 
ftlls okafNr lq[kkus dk foLrkj rFkk [kk| mRiknksa dks ueh dks gVkus esa vkarfjd rki rFkk vknzZrk dks foLr`r 
LoPNrk dh n`f"V ls lq[kkrs gSA lh,lvkbZvkj& çnf'kZr djus esa Mh lh QSUl tks ih oh isuy ls lh/ks tqMs 
lh,l,elhvkjvkbZ blh jkg ij lkS;Z 'kksÔd ds mi;ksx gksrss gS] gYds ,d#ih gok rki lw[kkusokys çksQkby dks iwjs 
}kjk vif'k"V ds lq[kkus ds lkFk mls mPp rFkk l{ke fnu esa çkIr djsa] dks isVsUV fd;k tk pqdk gSA NksVs iSekus 
djus esa dk;Z dj jgk gSA lkS;Z 'kksÔd dks egaxs mRikn tSls ij ?kjsyw phtsa lq[kkus ds fy;s Hkh çksVksVkbi fufeZr fd;k 
lSQjksu] ,sijhdksV] vaxwj bR;kfn dks lq[kkus ds fy;s ns[kk tk pqdk gSA ?kjsyw lkS;Z 'kksÔd tks ,d&nks fdyks {kerk 
tk jgk gSA ;gka iqu% çk#i esa u;s dk;Z fd;s x;s gS ftUgksaus dk gS rFkk leqnk; tSlh bdkbZ dk gS] dks cuk;k rFkk 
lq[kkus dh {kerk dks dkQh c<+k;k gSA u;s dk;Z esa Lor% fufeZr fd;k x;k gSA 

?kjsyw mi;ksx ds fy;s lkS;Z 'kksÔd 

tSVªksQk fNyds tSls tSoHkkj ls çksM~;wlj xSl cukus ds xSl dh dSyksfjfQd ewY; mPp gS vkSj ok"i cukus ds fy;s 
fy;s ,d 10 kw ¼oS|qr½ v/kksçokg okyk tSoHkkj xSl&tyu ckW;yj esa ;g mi;qDr bZ/ku Hkh gSA batu dh 
xSlhQk;j laLFkkfir fd;k x;kA çksM~;wlj xSl ikoj iSnk vo'ksÔ m"ek dks tSoHkkj lq[kkus esa ç;qDr fd;k tk ldrk 
djus ds fy;s ,d vkarfjd ngu batu dks pykrh gSA gSA
dkcZu eksuksDlkbM] gkbMªkstu vkSj ehFksu ls ;qDr bl 

vk/kksçokg tSoHkkj xSlhQk;j dk laLFkkiu
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uohdj.kh; ÅtkZ vuqla/kku

lh,lvkbZvkj vkSj MoES }kjk la;qDr :i ls lefFkZr ¼1,00,000 yhVj½ FkhA xfeZ;ksa ds ekSle esa ck;ksekl 
“leqnzh lw{e 'kSoky ls tSo bZa/ku” cgq laLFkkxr ¼40–45 fMxzh lsfYl;l½ ds vkWVks lsVfyax ds ek/;e ls 
NMITLI ifj;kstuk ds rgr ,d çfrHkkxh iz;ksx'kkyk dYVhos'ku djuk ljy ik;k x;kA 32.45 xzke @oxZ 
ds #i esa] geus if'peh rV ij nks rVh; ySxwu dh igpku ehVj @ fnu ¼'kq"d vk/kkj½ dh vkSlr ck;ksekl 
dh tgka leqnzh lw{e 'kSoky ds vLFkk;h eSVsa c<+rh ns[kh mRikndrk vkSj 45 xzke @ oxZ ehVj @ fnu ¼'kq"d 
x;hA bu esV~l esa ekbØksLiksjk vkSj ¶ykMksQ+ksjk iztkfr;k¡ vk/kkj½ dh vf/kdre mRikndrk] 300 fdyks lw[kh 
¼ATCC ifjxzg.k la[;k Øe'k% ihVh, 12197 vkSj ck;ksekl c<+kus esa l{ke gq,A ck;ksekl ls 30 yhVj B100 
ihVh,12199½ eq[; :i ls 'kkfey gSaA ;s Qly ds fy, ekbØks ck;ksMht+y (CVME) cuk;k x;kA ck;ksMht+y 
vklku Fks vkSj QyLo:i ftls ewy :i ls gsDlsu dks mi;ksx dk ijh{k.k LoxhZ; Jh foykljko ns'keq[k] 
fudklh ij xSj & /kqoh; fyfiM~l ds] tks vkxs tSVªksQk rsy ekuuh; foKku vkSj izkS|ksfxdh ea=h }kjk] >aMh fn[kkdj 
eas cnyus ds fy, dke esa fy;k] rRi'pkr~ fd;k x;kA 
VªkUl,LVjhfQds'ku ds }kjk QSVh ,flM feFkkby ,LVj ijh{k.k okgu dh lokjh ds nkSjku ekStwn ,d i=dkj us 
¼ck;ksMht+y½ esa ifjofrZr fd;k x;kA B20 ck;ksMht+y vius vuqHko ds ckjs esa fy[kk “;g laoknnkrk] Vkosjk 
laLFkku dh Vkosjk okgu pykus ds ijh{k.k esa bLrseky tksfd ea=h }kjk >aMh fn[kkdj jokuk dh x;h] ds ijh{k.k 
fd;k x;kA lokjh ds nkSjku FkkA bldk vuqHko fdlh vU; Mht+y 
Dyksjsyk ofj;kfcfyl ¼ATCC ifjxzg.k la ihVh, okgu dh rjg] ,d lkekU; Mhty batu ds cjkcj FkkA 
12198½ dks] vjc lkxj ls vyx fd;k x;k ftldh ekl dsanzh; lfpoky; {ks= ds vklikl ds nks fdyksehVj rd 
[ksrh dh dksf'k'k blh ifj;kstuk esa dh x;h FkhA O;kid Mªkbo LewFk vkSj fcuk fdlh O;o/kku ds Hkh FkkA” (fnulk 
iz;ksx'kkyk iz;ksx] çk;ksfxd lkWYV QkeZ esa [kqys lkSj ued lpku] “Biodiesel from microalgae becomes a 
isuksa esa [ksrh dks r; djus ds fy, fd, x,A mlds ckn reality”, Down to Earth, March 30, 2012; 
ued isuksa esa vizSy&twu] 2011 ds nkSjku ek/;e ds :i esa www.downtoearth.org.in) (PCT/IN2012/ 
leqnzh ty dk mi;ksx fd;k x;kA dYpj dh dqy ek=k 000372 fnukad 28 ebZ, 2012). okgu ubZ fnYyh esa 
432 oxZ ehVj ds dqy {ks=Qy ds lkFk 100 ?ku ehVj ih;wlh mRltZu ijh{k.k esa Hkh lQy jgkA 

ck;ksMht+y ds fy, leqnzh lw{e 'kSokyh; [ksrh ds fy, lkSj ued iSuksa dk mi;ksx 

thoupØ ewY;kadu dh fn'kk esa v/;;u djus ds fy, bl çdkj ,d oÔZ ds ckn okrkoj.k ls egRoiw.kZ dkcZu 
dkcZu vkSj ÅtkZ larqyu dk fu/kkZj.k djus ds fy, 'kq# esfiax esa lQyrk çkIr gqbZA dkuksM {ks= esa cgqoÔhZ; gVk;s 
fd;k x;kA tsVªksQk ikS/kksa dks ,d oÔZ yxk;s tkus ds ckn x;s ck;ksekl esa dqy dkcZu 1.62 Vu çfr gsDVs;j ekik 
çtkfrokj lw[kh ck;ksekl vkSj dqy dkcZu dk fdruk Hkkx x;k ftlesa 0.77 Vu çfr gsDVs;j tehu ds Åijh 
çkjafHkd ouLifr dks gVkus esa vkSj fdruk ck;ksekl ouLifr ls çkIr gqbZ vkSj tcfd cps gq, 0.86 ck;ksekl 
tsVªksQk yxkus ds mijkar ,df=r ck;ksekl dk fu/kkZj.k tehu ds uhps FksA mlh tehu ij csgrj tsVªksQk ikS/kks 
fouk'kdkjh uewuk vkSj jklk;fud fo'ysÔ.k }kjk fd;k }kjk ,d gh oÔZ esa 0.80 Vu@gsDVs;j lw[kk ck;ksekl 
x;k gSA Hknzkoy {ks= ij ns'kh ck;ksekl esa dqy dkcZu lafpr gqvk vkSj 0.3 Vu@gsDVs;j dkcZu fu"dkflr çkIr 
3.05 Vu ij VsDVs;j Fkh ftlesa 2.33 Vu ij gsDVs;j gqvkA lkbV usloM ij ;g Li"V gS fd dqy dkcZu ¼0.3 
tehu ds Åij ouLifr ls çkIr gqbZA ,d oÔZ ds ckn Vu@gsDVs;j½ ds ekeys esa T;knk uqd'kku ugha gqvk tSlk 
Hknzkoy esa tsVªksQk dh o`f) vU; o`{kkjksi.k dh rqyuk esa fd ogka ij fojy ouLifr FkhA tsVªksQk }kjk mlh tehu 
dkQh vf/kd Fkh vkSj lap;h dkcZu tsVªksQk ds tehu ds ds VqdM+s esa 0.03 Vu@gsDVs;j dkcZu çFke oÔZ esa çkIr 
Åij vkSj uhps Hkkxksa }kjk 0.6 Vu çfr gsDVs;j ik;k x;k gqvk vkSj mldk v/;;u vkusokys oÔksZ esa t+kjh jgkA 

tSVªksQk tSobZa/ku thoupØ ewY;kadu dk v/;;u
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RENEWABLE ENERGY RESEARCH

As a participating laboratory under the “Biofuel 12198 for international filing of patent 
from Marine Microalgae” multi-institutional application. Extensive experiments were carried 
NMITLI project supported jointly by CSIR and out in the laboratory and it was decided to 
MoES, two coastal lagoons were identified on explore cultivation in the open solar salt pans at 
the west coast where floating mats of marine the Experimental Salt Farm. Cultivation was 
microalgae were seen to be growing.  The mats thereafter carried out during April–June, 2011 
comprised mainly of Microspora  and using seawater as the medium.  The total culture 

3Cladophora species (ATCC Accession numbers; volume was 100 m  (100,000 L) with a total area 
2PTA 12197 and PTA 12199, respectively). These of 432 m . Harvesting was found to be simple 

were easy to harvest and gave small amounts of through spontaneous auto-settling of the 
onon-polar lipids on hexane extraction. The biomass in summer season (40–45 C).  300 kg of 

lipids, after refining, were further converted into dry biomass was raised, with an average 

2
productivity of 32.45 g/m /d and a maximum fatty acid methyl esters (biodiesel) through the 

2transesterification process developed originally productivity of 45 g/m /d on dry basis. The 
for Jatropha oil.  B20 biodiesel was used in a test biomass was used for preparing 30 L of B100 
run of the institute's Tavera vehicle. microalgal biodiesel (CvME). A test run using 

the biodiesel was flagged off by the Late Shri Mass cultivation of Chlorella variabilis isolated 
Vilasrao Deshmukh, Hon. Minister for Science from the Arabian Sea was subsequently 
& Technology at CSIR Headquarters, New Delhi attempted under the same project. This species 
on 30 March, 2012. A journalist who was granted ATCC accession number PTA 

Biodiesel from marine microalgae 

Biofuels

From left: Cultivation of Chlorella variabilis in salt pans; sun dried auto-settled biomass; B100 biodiesel 
prepared from extracted lipid;  Topping up of the tank with the B100 marine microalgal biodiesel by Hon. 
Minister of Science & Technology, Late Shri Vilasrao Deshmukh,  on 30 March 2012 which was followed 
by flag off of the Tavera for a  200 km test run, the first such test in the world.

From left: Naturally floating microalgal mat in Diu; view under a microscope wherein Microspora 
th

sp. was dominant; Test Run of Tavera on 10  April 2011 with B20 biodiesel prepared from the mat
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accompanied the vehicle during the test ride smooth and without any hiccups.” (Dinsa 
wrote thus: “This correspondent took a test ride Sachan, “Biodiesel from microalgae becomes a 
in the Tavera that was flagged off by the minister. reality”, Down to Earth, March 30, 2012; 
The experience was equivalent to that of any )  
other diesel vehicle, accompanied by a (PCT/IN2012/000372 dated 28 May, 2012).  
monotonous hum by a diesel engine. The two-km The vehicle also cleared the PUC emission test 
drive around the Central Secretariat area was in New Delhi.

w w w . d o w n t o e a r t h . o r g . i n

thPlantation at Bhadrawal site after one year (Picture date: 19  August, 2011)

Life cycle assessment studies of Jatropha biodiesel

Studies towards life cycle assessment to ca. 0.6 t/ha, thus being successful in mopping up 
determine carbon and energy balances were significant carbon from atmosphere after one 
initiated. The species-wise dry biomass and total year. At Kanod, the total carbon in the perennial 
carbon displaced on account of uprooting the native biomass displaced amounted to ca. 1.62 
initial biomass of native vegetation (see next t/ha of which 0.77 t/ha was from the above-
page) and the Jat ropha dry biomass ground vegetation, while the remaining 0.86 t/ha 

accumulation as well as carbon sequestration of was attributable to below-ground biomass. 
Jatropha planted after 1 year was determined by Optimally grown Jatropha plants on the same 
destructive sampling and chemical analysis land after 1 year accumulated 0.80 t/ha of dry 
thereof. At Bhadrawal site, the total carbon in the biomass and sequestered 0.3 t/ha of carbon. At 
native biomass amounted to ca. 3.05 t/ha of Neswad site, not much loss in terms of total 
which 2.33 t/ha was from the above-ground carbon (0.3t/ha) occurred as there was sparse 
vegetation. The growth of Jatropha in native vegetation. Jatropha grown in the same 
Bhadrawal (see picture) after one year was piece of land sequestered 0.03 t/ha of C in its 
significantly higher than the other plantations biomass in the first year. The studies would be 
and the cumulative carbon sequestrated by continued over the years.
above and below ground parts of Jatropha was 
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accompanied the vehicle during the test ride smooth and without any hiccups.” (Dinsa 
wrote thus: “This correspondent took a test ride Sachan, “Biodiesel from microalgae becomes a 
in the Tavera that was flagged off by the minister. reality”, Down to Earth, March 30, 2012; 
The experience was equivalent to that of any )  
other diesel vehicle, accompanied by a (PCT/IN2012/000372 dated 28 May, 2012).  
monotonous hum by a diesel engine. The two-km The vehicle also cleared the PUC emission test 
drive around the Central Secretariat area was in New Delhi.

w w w . d o w n t o e a r t h . o r g . i n

thPlantation at Bhadrawal site after one year (Picture date: 19  August, 2011)

Life cycle assessment studies of Jatropha biodiesel

Studies towards life cycle assessment to ca. 0.6 t/ha, thus being successful in mopping up 
determine carbon and energy balances were significant carbon from atmosphere after one 
initiated. The species-wise dry biomass and total year. At Kanod, the total carbon in the perennial 
carbon displaced on account of uprooting the native biomass displaced amounted to ca. 1.62 
initial biomass of native vegetation (see next t/ha of which 0.77 t/ha was from the above-
page) and the Jat ropha dry biomass ground vegetation, while the remaining 0.86 t/ha 

accumulation as well as carbon sequestration of was attributable to below-ground biomass. 
Jatropha planted after 1 year was determined by Optimally grown Jatropha plants on the same 
destructive sampling and chemical analysis land after 1 year accumulated 0.80 t/ha of dry 
thereof. At Bhadrawal site, the total carbon in the biomass and sequestered 0.3 t/ha of carbon. At 
native biomass amounted to ca. 3.05 t/ha of Neswad site, not much loss in terms of total 
which 2.33 t/ha was from the above-ground carbon (0.3t/ha) occurred as there was sparse 
vegetation. The growth of Jatropha in native vegetation. Jatropha grown in the same 
Bhadrawal (see picture) after one year was piece of land sequestered 0.03 t/ha of C in its 
significantly higher than the other plantations biomass in the first year. The studies would be 
and the cumulative carbon sequestrated by continued over the years.
above and below ground parts of Jatropha was 
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Visit of US biofuels delegation
th Candace Wheeler, Principal Investigator During October 25 , 2010, a US biofuels 

(General Motors) also accompanied the team. delegation comprising scientists/experts from 
The members of the mission visited various US Department of Energy (DOE) and various 
institutional facilities following which a trip to national laboratories and universities including 
the Jatropha plantations sites located at Argonne National Laboratory, Oak Ridge 
Bhadrawal and Neswad was made. The National laboratory, National Renewable 
members of the delegation planted micro-Energy Laboratory, and Yale University visited 
propagated elite Jatropha saplings at the newly Bhavnagar to learn about the institute's activities 
established plantation site of Bhadrawal. These  in biofuels. The mission was headed by Mr. 
plants started flowering and fruiting in 2012.Glenn Sonntag, Office of the Biomass Program, 

United States Department of Energy. Dr. 

Visit of US biofuel mission to Jatropha field at Bhadrawal and planting the tissue 

culture raised plants by them (left); Grown up tissue cultured plants in 2012 (right)

A greener process for bio-diesel synthesis using LDH-derived material as solid base
catalyst

Different triglyceride oils (edible, non-edible activity. The obtained glycerol showed > 97 % 
and cooked) were converted to fatty acid methyl purity. The reaction was scaled up to 1 kg level. 
esters (FAME) through transesterification using The physical properties of the obtained biodiesel 

heated layered double hydroxides (LDHs) as matched well with the standard DIN values 
solid base catalysts. At methanol:oil molar ratio (Bioresource Technology, 109 (2012) 57; Patent 
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containing 5% Pd showed 100% conversion with 
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months.  The process was scaled up in a 10 L development work on PHA. Scientists of the 
ndfermenter, producing 30-50 g of polymer per institute received the 2  National CIPET award 

batch.  The institute name features in a list of key (team award) for the above work which is also 
organisations internationally who are engaged in covered by a patent application.  

Hollow fiber membrane system for separation of fuel-grade ethanol from aqueous ethanol 

The preparation of cross-linked Si-PVA- the denser membrane was obtained, the 
-2 -1p o l y s u l p h o n e m e m b r a n e  s u i t a b l e  f o r  membrane exhibiting high flux of 1.5 kg.m .h  

pervaporation application has been a gave lower selectivity. 
challenging task. Under controlled hydrolysis 
conditions, transparent silica-polymer (Si-O-C) 
films could be prepared. The silica particles 
present in the film were in the range of 2 to 5 nm 
only. Thin Si-O-C film was then coated on the 
hollow fiber to produce hollow fiber composite 
membrane. Using this membrane, water could 
be removed from alcohol-water mixture.  Fuel-
grade ethanol was obtained after total removal of 
water. While high separation factor of ~ 1000 for 

 

TEM of hollow fibre composite membrane

Solar energy

For a solar photovoltaic (PV) - reverse osmosis 
(RO) system, the PV modules take up almost 60 
% of the capital cost.  As reported previously, 
studies toward enhancement of the power 
output from the modules was continued with 
focus on control of the module temperature 
through passive cooling.  Specifically, cooling 
was accomplished using metal embedded-
paraffin wax as phase change material (PCM), 
incorporated at the rear of the modules. Using 
the V-trough PV-PCM system, the output 
power over the day could be enhanced, on 
average, 1.55 times with self-regulation of 
temperature.  Presently, work is underway to 
make use of this extracted heat in PV-RO 
systems.  

Solar PV-thermal hybrid

Original picture and thermal images of PV modules 

(right) without (top) and with (bottom) PCM cooling 

(left) 

Solar thermal hydro-distillation of essential oil

The extraction of essential oils such as orange aperture area. 400–500 g of fresh peels was 
peel oil from fresh orange peels was carried out processed per batch and the limonene content in 
using hydro-distillation technique using a solar the crude oil was in the range of 86% to 90% 
boiler developed in the institute. The experiment while the maximum yield obtained was 2.16% 
was carried out in the absorber tube of a square (w/w). 

2parabolic trough concentrator of 1.3 m  collector 

b

a

(a) Experimental set-up for 
extraction of orange peel oil; 

(b) blown up image showing the 
attainment of reflux conditions 

in the absorber tube

Plots of (A) water distillation 
efficiency and (B) oil yield as a 

function of the average outer 
absorber tube temperature 

Extraction of sweet lime oil by steam 
distillation – a scaled up approach

Drying in the open is free but it has its auto tracking and auto locking facilities, 
limitations. Rural households would like to have programmable humidity controlled solenoid 
affordable technologies which give the desired valves to remove the “last and difficult to remove 
extent of drying and dries food products in a moisture”, display boards to show inside 
hygienic manner.  CSIR-CSMCRI is looking at temperature and humidity, DC fans directly 
ways of using a solar dryer to carry out residual connected to PV panel for a fairly uniform 
drying requirements with efficiency and high drying air temperature profile obtained 
throughput. Solar dryer designs to dry costly throughout the day-have been patented and a 
produce such as saffron, apricot, grapes, etc. are prototype small scale household dryer has been 
being looked at. Here again, there have been fabricated. A household solar dryer of 1-2 kg 
several innovations in design which has boosted capacity and a community type unit has been 
the drying efficiency. These innovations like designed and fabricated in-house.

Solar dryer for household applications

Solar drying experiment with grape
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batch.  The institute name features in a list of key (team award) for the above work which is also 
organisations internationally who are engaged in covered by a patent application.  

Hollow fiber membrane system for separation of fuel-grade ethanol from aqueous ethanol 

The preparation of cross-linked Si-PVA- the denser membrane was obtained, the 
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challenging task. Under controlled hydrolysis 
conditions, transparent silica-polymer (Si-O-C) 
films could be prepared. The silica particles 
present in the film were in the range of 2 to 5 nm 
only. Thin Si-O-C film was then coated on the 
hollow fiber to produce hollow fiber composite 
membrane. Using this membrane, water could 
be removed from alcohol-water mixture.  Fuel-
grade ethanol was obtained after total removal of 
water. While high separation factor of ~ 1000 for 
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For a solar photovoltaic (PV) - reverse osmosis 
(RO) system, the PV modules take up almost 60 
% of the capital cost.  As reported previously, 
studies toward enhancement of the power 
output from the modules was continued with 
focus on control of the module temperature 
through passive cooling.  Specifically, cooling 
was accomplished using metal embedded-
paraffin wax as phase change material (PCM), 
incorporated at the rear of the modules. Using 
the V-trough PV-PCM system, the output 
power over the day could be enhanced, on 
average, 1.55 times with self-regulation of 
temperature.  Presently, work is underway to 
make use of this extracted heat in PV-RO 
systems.  
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Solar thermal hydro-distillation of essential oil

The extraction of essential oils such as orange aperture area. 400–500 g of fresh peels was 
peel oil from fresh orange peels was carried out processed per batch and the limonene content in 
using hydro-distillation technique using a solar the crude oil was in the range of 86% to 90% 
boiler developed in the institute. The experiment while the maximum yield obtained was 2.16% 
was carried out in the absorber tube of a square (w/w). 
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attainment of reflux conditions 
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Plots of (A) water distillation 
efficiency and (B) oil yield as a 

function of the average outer 
absorber tube temperature 

Extraction of sweet lime oil by steam 
distillation – a scaled up approach

Drying in the open is free but it has its auto tracking and auto locking facilities, 
limitations. Rural households would like to have programmable humidity controlled solenoid 
affordable technologies which give the desired valves to remove the “last and difficult to remove 
extent of drying and dries food products in a moisture”, display boards to show inside 
hygienic manner.  CSIR-CSMCRI is looking at temperature and humidity, DC fans directly 
ways of using a solar dryer to carry out residual connected to PV panel for a fairly uniform 
drying requirements with efficiency and high drying air temperature profile obtained 
throughput. Solar dryer designs to dry costly throughout the day-have been patented and a 
produce such as saffron, apricot, grapes, etc. are prototype small scale household dryer has been 
being looked at. Here again, there have been fabricated. A household solar dryer of 1-2 kg 
several innovations in design which has boosted capacity and a community type unit has been 
the drying efficiency. These innovations like designed and fabricated in-house.

Solar dryer for household applications
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Installation of a downdraft biomass gasifier 

Downdraft gasifier for generation of producer gas

A10 kW (electrical) downdraft biomass gasifier 
was installed for generation of producer gas 
from biomass such as Jatropha shells. The 
producer gas in turn drives an internal 
combustion engine to generate power. This gas 
–containing carbon monoxide, hydrogen and 
methane – has a high calorific value and is also a 
suitable fuel in the gas fired boiler for production 
of steam.  Waste heat from the engine can be 
used for drying of the biomass.  

176



ENVIRONMENTAL RESEARCH

i;kZoj.kh; vuqla/kku

CHAPTER  
çdjÆ

5



ENVIRONMENTAL RESEARCH

i;kZoj.kh; vuqla/kku

CHAPTER  
çdjÆ

5



/kksysjk ,l-vkbZ-vkj-  ds fy, vk/kkj ykbu ifjos'kh i;kZoj.k xq.koÙkk MsVk dk laxzgfo'ks"k fuos'k {ks= ¼ ½

dYilj izkstsDV ds varxZr i;kZoj.k ds cslykbu vkadMksa i;kZoj.k dk /;ku j[kus ds fy;s dh tkusokyh rkt+s ty 
ds laxzg.k dh vkSj lkekftd fLFkfr ds ckjs esa v/;;u dh izca/ku ;kstuk] HkwxHkZ ty xq.koÙkk lq/kkj esa egRoiw.kZ 
djds mudk xq.koÙkk izek.k vk¡dk x;kA blds fy, ;ksxnku ns ldrh gSA /kksysjk vkSj nsoyk ds vykok nwljs 
dYilj izkf/kdj.k dh lEefr ds lkFk [kaHkkr ds v[kkr LFkkuksa ls yh x;h feêh d`f"k laca/kh vkosnuksa ds fy, 
ds vklikl dqy 11 LFkku fu/kkZfjr fd, x,A buds Lohdk;Z gSA 
vykok 6 ufn;k ¼lq[kHkknj] Hkksxoks] lkcjerh] efg] de Mh-vks-] T;knk ch-Mh-vks-] fQuksy vkSj Hkkjh /kkrq ds 
/kk/kj vkSj ueZnk½ vkSj ,d pkSMs+ eqgkukokyh unh ¼ueZnk½ lkFk jksxtU; lw{e thok.kq tSls fd LVªsIFksdksdl 
dk Hkh v/;;u fd;k ftlds fy, gj ,d unh esa rhu fQgdkfyl dh mifLFkfr lkcjerh vkSj /kk/kj unh ds 
LFkkuksa ls uewus fy, x,A bu lHkh LFkkuksa ls lky esa rhu ikuh dks cgqr [kjkc ,oa nwf"kr gksus dk ladsr djrh gSA 
ckj rhuksa _rqvksa esa ¼fçeksulwu] iksLVeksulwu vkSj foaVj½ ueZnk vkSj ekgh dk ikuh vPNk ns[kk x;kA 
uewus fy, x,A izkFkfed fujh{k.k ifjos'kh gok esa rVh; ikuh dh xq.koÙkk vPNh fn[kkbZ nh ij ?kjsyw lhost 
fçeksulwu lht+u esa lHkh LFkkuksa ij /kwy dh ek=k T;knk ¼oMxke½ ;k vkS|ksfxd vif'k"V ¼gthjk½ ds izHkko ls ikuh 
ik;h x;h tks fd lw[kh gok vkSj T;knk iou dh xfr ds dh xq.koÙkk [kjkc gqbZ gSA vyax f'ki czsfdax ;kMZ dh 
dkj.k gks ldrk gSA iwoZ fn'kk ds LFkkuksa esa ih-,e- 10 dh rqyuk esa vçnwfÔr ik;k x;kA 

m 3ek=k lh-ih-lh-ch- ds ekinaM (100 g/m ) ls T;knk ik;h lkekftd vkfFkZd fLFkfr dk losZ{k.k Hkh 7 ftyksa ds 8 
x;hA vU; ekinaMks tSls dh vkWdlkbM vkWQ lYQsV] rkyqdkvksa ds 39 xkoksa dk [kaHkkr dh [kkMh ds lkFk fd;k 
vkWDlkbM vkWQ ukbVªkstu] dkcZu eksuksvkWDlkbM vkSj x;kA vkfFkZd fLFkfr dh o`f) vkSj csgrj cqfu;knh 
dkcZu Mk;ksDlkbM vuqeR; lhek ds Hkhrj FksA HkwxHkZ ty lqfo/kkvksa us [kkM+h ds iwohZ rjQ ds yksxksa ds thou Lrj esa 
dh xq.koÙkk us rV dh vksj T;knk yo.krk dk ladsr fd;k lq/kkj fd;kA mixzg dh Nfo;ksa dks fofHkUu Hkwfemi;ksxksa 
gSA T;knk ¶yksjkbM vkSj Hkkjh /kkrq,a] de ek=k esa esa oxhZd`r fd;k x;kA 
vkWDlhtu] T;knk ch-vks-Mh- dqN lzksrksa esa ik;s x;sA 

dYilj izkstsDV ds ifjos'kh i;kZoj.k dk xq.koÙkk ewY;kadu

Qjojh vkSj vxLr 2011 esa dIikQk;dl ,Yojsth dh orZeku i;Zos{k.k ds nkSjku ;g ik;k x;k fd ØqlMkbZ }hi 
,Djksiksjk dksjy ij QSyko dk irk yxkus ds fy, ØqlMkbZ ij xSysDthjh;k iksbZUV esa dIikQkbdl foLrkj c<+k gqvk 
}hi vkSj eUukj dh [kkM+h esa rhu vU; vklUu }hiksa gSA vkSlr doj 214.62 ± 74.28 m  gqvk Fkk] tks 2011 ds 
¼eaMie }hiksa dk lewg½ esa dIikQkbdl ,Yojsth ds nkSjku dqy ,fj;k dh rqyuk esa 0.0098% ls de ik;k 
vUos".k vk;ksftr fd, x,A x;kA 

2

ØqlMkbZ }hi ij dIikQk;dl dh fuxjkuh

Xkqtjkr vkS|ksfxd fodkl cksMZ] /kksysjk ,l-vkbZ-vkj- ds  ifj;kstuk ds izkjaHk es izLrkfor ifjorZu dk v/;;u  
i;kZoj.k dh xq.koÙkk ds ewY;kadu ij ,d ijke'kZ 'kkfey gSA bl ifj;kstuk ds rgr /kksysjk ,l-vkbZ-vkj- 
ifj;kstuk lkSaih gSA bl ifj;kstuk esa gok] 'kksj] tehu] vkSj vklikl ds {ks=ksa esa ¼fo'ks"k fuos'k {ks=½ ~ 900 oxZ 
ikuh] feêh vkSj rVh; i;kZoj.k lfgr fofHkUu i;kZoj.kh; fdyksehVj esa dqy 29 LVs'kuksa dk p;u fd;k x;k gS 
?kVdksa ds fy, vk/kkj ykbu MsVk iSnk djuk gSA bl ftlesa izLrkfor varjjk"Vªh; gokbZ vM~Ms dks Hkh 'kkfey 
ifj;kstuk dk mís'; vk/kkj ykbu dh fLFkfr dk v/;;u fd;k x;k gSA vk/kkj ykbu i;kZoj.k xq.koÙkk dk 
djds ifj;kstuk ds izHkkoksa dk fo'oluh; rqyukRed ewY;kadu çHkko {ks= esa v/;;u ls fd;k x;kA fjiksVZ dh 
fo'ys"k.k djuk gSA cslykbu vkadMksa ds laxr i;kZoj.kh; rS;kjh çxfr ij gSA
fo'ks"krkvksa ds ewY;kadu ds lkFk lkFk v/;;u {ks= ds rFkk 
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lkcjerh unh esa iznw"k.k Lrj dh fuxjkuh 

Xkqtjkr dh eq[; ufn;ksa esa lkcjerh unh gS tks [kjkc gksrh x;h tcfd 'kgj esa izos'k gksus ls igys 
vgenkckn 'kgj dh thou js[kk gSA laLFkku us bl unh ds xq.koÙkk vPNh ik;h x;hA vgenkckn 'kgj ls oVkeu 
i;kZoj.k dh xq.koÙkk dk vkdyu djus ds fy, ,d rd ds unh ds ikuh esa dkyk jax] nqxZa/k vkSj Hkkjh ek=k eas 
v/;;u fd;k ftlesa xka/khuxj ftys ds egqMh ls ysdj fuyaafcr Bksl] 'kwU; ?kqfyr vkWDlhtu ik;k x;kA 
vgenkckn ftys ds oVkeu xk¡o rd ds 163 fdeh ds dkcZfud iznw"k.k ds lanHkZ esa ekik x;k fQuksy] chvksMh] 
vUrj ls unh ds fdukjs ij ukS LFkku fuf'pr fd, x, A dkWyhQkeZ dkmUV dk Hkh ogh :>ku ns[kk x;k vkSj 
ikuh ds uewuksa dk HkkSfrd jlk;fud ekunaMksa ds fy, dsUnzh; iznw"k.k fu;a=.k cksMZ ds ch-vks-Mh- xq.koÙkk ekinaM 
fo'ys"k.k fd;k x;k ftlesa ?kqys gq, Bksl inkFkZ] ?kqfyr ls unh ds ty ds loksZÙke mi;ksx ds fy, chvksMh Lrj ¼3 
vkWDlhtu ¼Mhvks½] tSo jlk;u vkDlhtu ekax ¼chvksMh½] feyhxzke izfr yhVj½ yxHkx 14 ls 60 xquk ls vf/kd 
ukbVªkbV] ukbVªsV] flfydsV] ,eksfudy ukbVªkstu] ik;k x;kA rnqijakr cgqr T;knk uacj esa dqy lw{e 
QkLQsV] Qhuksy o lw{e tSfod ekunaMksa dh ek=k dk thok.kq] [kkl djds jksxtU; thok.kq] tSls dh ohfcz;ks] 
fo'ysÔ.k fd;k x;kA blds ifj.kke us ;g ladsr fn;k fd bZ&dksykbZ] lkyeksusyk] lhtsyk] LVsIVªksdksdl vkfn 
vgenkckn 'kgj esa izos'k djrs gh unh ds ty dh xq.koÙkk v/kksizokgh LFkkuksaokys ikuh esa ik;s x, A 

Hkkouxj 'kgj ds Hkw&ty dh xq.koÙkk dk jksxtU; thok.kqvksa ds lanHkZ esa ewY;kadu

jksxtU; thok.kqvksa dh mifLFkfr ds lnaHkZ esa Hkw&ty ,Eihflyhu ds izfrjks/kd FksA ,aVhck;ksfVd nokvksa ds 
iznw"k.k dh ek=k vkSj LokLF; ij ds tksf[ke ds dkj.k dh va/kk/kqa/k iz;ksx Hkh cgq vkS"k/k izfrjks/kh miHksnksa ds fodkl 
tkap djus ds fy, Hkkouxj 'kgj ds 25 Hkw&ty lalk/kuksa ds fy, ,d laHkkoh dkj.k gks ldrk gSA ,e-ih-,u- ds 
ij utj j[kh xbZA ?kuh HkhM+okys Hkw&ty {ks= ds lalk/ku vuqlkj 6 lkbVksa ij mPp ,UVjkisFkkstsfud thok.kqvksa dh 
uewus esa ,sjkseksukl vkSj ,slhusVkscsDVj dk izek.k T;knk la[;k ntZ dh xbZ tks fd is;ty esa laHko eyty iznw"k.k 
Fkk] tcfd vkoklh; {ks= ds ikuh flVªkscsLVj vkSj dks n'kkZrh gSA ;g v/;;u Li"V :i ls bafxr djrk gS fd 
lsjslh;k ls gkoh FksA L;qMkseksukl dks Mªsust {ks=ksa ds ikl Hkkouxj ds is;ty ds lalk/kuksa esa i;kZIr la[;k esa 
ls vyx fd;k x;kA bl vfrlw{e thok.kq esa cgq vkS"k/k voljoknh cSDVhfj;k gS] vkSj bldks ?kjsyw bLrseky ds 
izfrjks/kh iztkfr;ka dkQh vke Fks tks osudksekbflu] fy, mi;ksx djus ls igys izHkkoh mipkj vko';d gSA
DyksDlklhfyu] isfuflfyu] ls¶VkthMhbe vkSj 

dYilj ifj;kstuk ds csl ykbu MsVk laxzg ds dk;Z ds ysfdu os 'kk;n gh dHkh i;kZoj.k ds uewuksa ls lwfpr fd, 
varxZr [kaHkkr dh [kkM+h ds rVh; uewus ls leqnzh x, gksA bl izdkj] [kaHkkr dh [kkM+h dh leqnzh ty vkSj 
cSDVhfj;k ds 106 vkblksysV~l dh igpku dh xbZA ryNV ds uewus esa xjheksulh;k gksyhlk; dk cM+h la[;k 
fnypLi ckr ;g gS dqy 32 vkblksysV~l] xjheksulh;k esa vyxko djuk ,d mYys[kuh; [kkst gS blds igpku 
gksyhlk; ds :i esa igpkus x,] tks igys Mk;fj;k jksfx;ksa dh iqf"V djus ds fy, 16S rRNA ds vk/kkj ij vuqØe.k 
ds ey ls fjiksVZ dh xbZ FkhA tSlk fd os izd`fr esa py jgk gSA
gkyksQhfyd gSa vkSj muds ewy leqnzh i;kZoj.k ls gSa] 

[kaHkkr dh [kkMh ds ikuh vkSj volknska ls xjheksulh;k gksyhlk; dk vyxko vkSj mldh igpku

2011-12 oÔZ ds nkSjku lw{e 'kSoky dh fofo/krk ds 'kSoky ds 25 ls vf/kd fofHkUu iztkfr;ksa dks ,p-ih-,y-
v/;;u gsrq fofHkUu i;kZoj.kh fLFkfr;ksaokys dqy lkr lh- ds ek/;e ls o.kZd lajpuk dk v/;;u djus ds fy, 
rVh; LFkkuksa dk nkSjk fd;k x;kA iksjcanj ds ikl jsM fodflr fd;k x;kA fof'k"V ekbZØks'kSoky ds vo'kksÔ.k 
VkbM jsdksMZ fd;k x;k FkkA MkbZuks¶ykthysV dh rqyuk ¼300 – 800 ,u,e½ vkSj ijkorZu (400 – 800 ,u,e) dk 
esa Mk;Vedk xqtjkr ds rV ij izHkqRo ns[kk x;kA ekbZØks v/;;u fd;k x;kA

leqnzh QkbVksIykUVks ds o.kZØeh; gLrk{kj ds v/;;u

o.kZd fof'k"V ck;ksekdZj }kjk leqnzh dh ekbØks 'kSoky dk iztkfr v/;;u

v/;;u ls dkcZfud foyk;d lgu'khy thok.kq dh cslhyl Lih'kht ,s ds 39427, ekbØksdksdl yqVh;l ,sds 
dkcZfud foyk;d ds fo?kVu dh {kerk dk irk pyk 39532, ch- ykbdsuhQksjehl ,s ds 39762] cslhyl 
ftlesa 6 thok.kqvksa }kjk vlk/kkj.k :i ls csUthu vkSj ,sDohesjht ,s ds 39881 rFkk cslhyl Lih'kht 35-40% 
VkyqbZu dk fo?kVu ns[kk x;kA csUthu vkSj VkyqbZu dk fo?kVu fd;kA bl izdkj] ;s lw{e 

thok.kq nwf"kr LFky ls fofo/k lqxaf/kr ;kSfxdksa dks gVkus ,sds 39313 rFkk ch- vkslhVsuhlsMhfeuhl us lcls T;knk 
ds dk;Z esa mi;ksxh mEehnokj cu ldrs gSaAek=k esa csathu (50%) vkSj VkyqbZu (58%) dk 96 ?k.Vs esa 
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dkcZfud foyk;d lgu'khy thok.kq ds mi;ksx ls dkcZfud foyk;d dk fo?kVu

,d {kkjh; thok.kq Øksuks cSDVj lkdktkdh ¼ifjxzg.k fuEu vkSj e/;e jsat ds J`a[kyk dh pksfV;ksa MALDI 

Øekad ts-,u- 398668½ ls tSfod vknzZd dk mRiknu TOF-TOFMS }kjk ldkjkRed vk;u ijkorZd eksM esa 
gseksfyfVd] ik;lhdkjh xfrfof/k vkSj lrg ruko eki ik;k x;k gSA th-lh- & ,e- ,l- fo'ys"k.k esa ,dy 'kdZjk 
fof/k }kjk tkapk x;kA tSfod vknzZd esa dqy 'kDdj ds izdkj dk ¼Hkkj@Hkkj½ dk irk pyk ftles Xywdkst 
(73.3%)] vipk;h 'kDdj (1.464%), izksVhu (11.9%), (14%)] eSUukst (24%)] XysDVksl (14%)] tkbysl (20%) 

o;qjksfud vEy (15.98%) vkSj lYQsV (6.015%) ik;k vkSj vjsfcukst (1.9%) gSA rki fLFkjrk ¼260 C rd½ vkSj 
x;k gS] tks L;wMksIykfLVd fj;ksykth v/;;u esa de lh-vkbZ- (0.456)] Vh-th-,- vkSj Mh-,l-lh- fo'ys"k.k fof/k 
fpifpikiu fn[kkrk gS vkSj rsy vkSj gkbMªksdkcZu ds lkFk }kjk fu/kkZfjr fd;k x;k gSA tSfod vknzZd ds varfuZfgr 
egRoiw.kZ ik;lhdkjd xfrfof/k dk izn'kZu djrk gSaA xq.k ls ;g rsy vkSj gkbMªksdkcZu ds ck;ks jsesMh;s'ku ds 
,dy] f} ,oa f= vksfyxks 'kdZjk dks iznf'kZr djus okyh fy, ,d laHkkfor mEehnokj cu ldrk gSaA

,d thok.kq ls tSfod vknzZd dk mRiknu{kkj&Lusgh 

tSfod vknzZd feêh vkSj lwrh diM+s ls rsy fudkyus dh {kerkthok.kq dh 
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Lisl ,Iyhds'ku lsaVj ¼,l , lh½] bljks] vgenkckn ds gSA vkSj ,d tgjhys MkbZuks¶ykthysV ,EQhfMfu;e 
lg;ksx ls lqnwj laosnu MsVk ls lw{e 'kSoky dk irk yxkus dkLVªh gqycVZ 1957 dh ,DlksiksfyldsjkbM ds y{k.k] 
ds ,Yxksfjne fodkl ds fy, o.kZd ck;ksekdZj vkSj vkSj blds gkfudkjd 'kSoky (HABs) esa laHkfor Hkwfedk 
eksuksLisflfQd 'kSoky ds o.kZØeh; iztkfr ij v/;;u dk v/;;u fd;k x;k gSA lh,lvkbZvkj& 
py jgk gSA bl ifj;kstuk esa 65 ls vf/kd lh,l,elhvkjvkbZ }kjk fodflr vk;fud nzo 
eksuksLisflfQd lw{e 'kSoky xqtjkr vkSj rfeyukMq rVksa viektZd }kjk gkfudkjd 'kSoky ds f[kyus dh 'keu ij 
ls vyx fd;k x;k gSA 35 ls vf/kd eksuksLisflfQd v/;;u fd;k x;k gSA
'kSoky ds fof'k"V o.kZd lajpuk dk v/;;u fd;k x;k 181

tSfod vknzZd dk mRiknu ,d thok.kq] feêh vkSj lwrh diM+s ls rsy dks gVkus dh {kerk dk 
Dyscfl,yk iztkfr djrk gS] blesa dqy 'kDdj (52.4%)] vH;kl fd;k x;kA fofHkUu fMVjtSaV ds lkFk tSfod 
vip;h 'kDdj (0.8787%)] ;qjksfud vEy 18.65  vknzZd dks feykdj mldh laxrrk] LFkkf;Ro vkSj dk;Z 
izksVhu (13.6%) vkSj lYQsV (0.281%) 'kkfey gSA tks fd dq'kyrk Hkh ns[kh x;h tgk¡ diM+s /kksus dh {kerk esa lq/kkj 
L;wMksIykfLVd fj;ksykth v/;;u ds lkFk de ik;k x;kA ;g tSfod vknzZd diM+s /kksus ds lkcqu esa 
fpifpikiu fn[krk gSa vkSj rsy vkSj gkbMªksdkcZu ds lkFk ;ksxkRed ds :i esa Hkfo"; esssa vkS|ksfxd mi;ksx esa yk;k 
egRoiw.kZ ik;lh dkjd xfrfof/k dk izn'kZu djrk gSA ;g tk ldrk gSA ¼dkcksZgkbMª- ikyh- 89 (2012)1110½A blls 
,d mPp vk.kfod Hkkjokyk] mPp rkih; fLFkjrk fn[kkus lacaf/kr dk;Z Mkmu Vw vFkZ] Qjojh 1 – 15, 2012 if=dk 
okyk tSocgqyd gSA bl v/;;u esa tSfod vknzZd ds }kjk izdkf'kr fd;k x;kA 
HkkSfrd vkSj jklk;fud xq.kksa dks ij[kk x;k vkSj blds 

{kkj&Lusgh 

( %)]

izdk'k mRizsfjr vf/k'kks"kd IPCAs ds mi;ksx ls nokb;ksa dk {kj.kikuh vkSj vif'k"V ty esa ls 

lfØ; dkcZu ij uSuks lajfpr VkbVsfu;k dks fo?kVu dh tkap ds fy;s fd;k x;kA va/ksjs esa fd, x, 
leUo; djds izdk'k mRizsfjr vf/k'kks"kd ( cuk;k vf/k'kks"k.k v/;;u ls vkbZ-ih-lh-,-,l- dk lHkh nokvksa 
x;k ftldk v/;;u baMksesFkkflu] ,eksfDlfyu vkSj ds izfr T;knk yxko ik;k x;kA nok ds vf/k'kks"k.k dk 
,flVkfeuksQsu lfgr fofHkUu nokb;ksa dh izdk'k mRizsfjr izek.k VkbZVsfu;k vkWDlkbM dh ek=k ij vk/kkfjr gS vkSj 

liksVZ 
IPCAs) 



lkcjerh unh esa iznw"k.k Lrj dh fuxjkuh 

Xkqtjkr dh eq[; ufn;ksa esa lkcjerh unh gS tks [kjkc gksrh x;h tcfd 'kgj esa izos'k gksus ls igys 
vgenkckn 'kgj dh thou js[kk gSA laLFkku us bl unh ds xq.koÙkk vPNh ik;h x;hA vgenkckn 'kgj ls oVkeu 
i;kZoj.k dh xq.koÙkk dk vkdyu djus ds fy, ,d rd ds unh ds ikuh esa dkyk jax] nqxZa/k vkSj Hkkjh ek=k eas 
v/;;u fd;k ftlesa xka/khuxj ftys ds egqMh ls ysdj fuyaafcr Bksl] 'kwU; ?kqfyr vkWDlhtu ik;k x;kA 
vgenkckn ftys ds oVkeu xk¡o rd ds 163 fdeh ds dkcZfud iznw"k.k ds lanHkZ esa ekik x;k fQuksy] chvksMh] 
vUrj ls unh ds fdukjs ij ukS LFkku fuf'pr fd, x, A dkWyhQkeZ dkmUV dk Hkh ogh :>ku ns[kk x;k vkSj 
ikuh ds uewuksa dk HkkSfrd jlk;fud ekunaMksa ds fy, dsUnzh; iznw"k.k fu;a=.k cksMZ ds ch-vks-Mh- xq.koÙkk ekinaM 
fo'ys"k.k fd;k x;k ftlesa ?kqys gq, Bksl inkFkZ] ?kqfyr ls unh ds ty ds loksZÙke mi;ksx ds fy, chvksMh Lrj ¼3 
vkWDlhtu ¼Mhvks½] tSo jlk;u vkDlhtu ekax ¼chvksMh½] feyhxzke izfr yhVj½ yxHkx 14 ls 60 xquk ls vf/kd 
ukbVªkbV] ukbVªsV] flfydsV] ,eksfudy ukbVªkstu] ik;k x;kA rnqijakr cgqr T;knk uacj esa dqy lw{e 
QkLQsV] Qhuksy o lw{e tSfod ekunaMksa dh ek=k dk thok.kq] [kkl djds jksxtU; thok.kq] tSls dh ohfcz;ks] 
fo'ysÔ.k fd;k x;kA blds ifj.kke us ;g ladsr fn;k fd bZ&dksykbZ] lkyeksusyk] lhtsyk] LVsIVªksdksdl vkfn 
vgenkckn 'kgj esa izos'k djrs gh unh ds ty dh xq.koÙkk v/kksizokgh LFkkuksaokys ikuh esa ik;s x, A 

Hkkouxj 'kgj ds Hkw&ty dh xq.koÙkk dk jksxtU; thok.kqvksa ds lanHkZ esa ewY;kadu

jksxtU; thok.kqvksa dh mifLFkfr ds lnaHkZ esa Hkw&ty ,Eihflyhu ds izfrjks/kd FksA ,aVhck;ksfVd nokvksa ds 
iznw"k.k dh ek=k vkSj LokLF; ij ds tksf[ke ds dkj.k dh va/kk/kqa/k iz;ksx Hkh cgq vkS"k/k izfrjks/kh miHksnksa ds fodkl 
tkap djus ds fy, Hkkouxj 'kgj ds 25 Hkw&ty lalk/kuksa ds fy, ,d laHkkoh dkj.k gks ldrk gSA ,e-ih-,u- ds 
ij utj j[kh xbZA ?kuh HkhM+okys Hkw&ty {ks= ds lalk/ku vuqlkj 6 lkbVksa ij mPp ,UVjkisFkkstsfud thok.kqvksa dh 
uewus esa ,sjkseksukl vkSj ,slhusVkscsDVj dk izek.k T;knk la[;k ntZ dh xbZ tks fd is;ty esa laHko eyty iznw"k.k 
Fkk] tcfd vkoklh; {ks= ds ikuh flVªkscsLVj vkSj dks n'kkZrh gSA ;g v/;;u Li"V :i ls bafxr djrk gS fd 
lsjslh;k ls gkoh FksA L;qMkseksukl dks Mªsust {ks=ksa ds ikl Hkkouxj ds is;ty ds lalk/kuksa esa i;kZIr la[;k esa 
ls vyx fd;k x;kA bl vfrlw{e thok.kq esa cgq vkS"k/k voljoknh cSDVhfj;k gS] vkSj bldks ?kjsyw bLrseky ds 
izfrjks/kh iztkfr;ka dkQh vke Fks tks osudksekbflu] fy, mi;ksx djus ls igys izHkkoh mipkj vko';d gSA
DyksDlklhfyu] isfuflfyu] ls¶VkthMhbe vkSj 

dYilj ifj;kstuk ds csl ykbu MsVk laxzg ds dk;Z ds ysfdu os 'kk;n gh dHkh i;kZoj.k ds uewuksa ls lwfpr fd, 
varxZr [kaHkkr dh [kkM+h ds rVh; uewus ls leqnzh x, gksA bl izdkj] [kaHkkr dh [kkM+h dh leqnzh ty vkSj 
cSDVhfj;k ds 106 vkblksysV~l dh igpku dh xbZA ryNV ds uewus esa xjheksulh;k gksyhlk; dk cM+h la[;k 
fnypLi ckr ;g gS dqy 32 vkblksysV~l] xjheksulh;k esa vyxko djuk ,d mYys[kuh; [kkst gS blds igpku 
gksyhlk; ds :i esa igpkus x,] tks igys Mk;fj;k jksfx;ksa dh iqf"V djus ds fy, 16S rRNA ds vk/kkj ij vuqØe.k 
ds ey ls fjiksVZ dh xbZ FkhA tSlk fd os izd`fr esa py jgk gSA
gkyksQhfyd gSa vkSj muds ewy leqnzh i;kZoj.k ls gSa] 

[kaHkkr dh [kkMh ds ikuh vkSj volknska ls xjheksulh;k gksyhlk; dk vyxko vkSj mldh igpku

2011-12 oÔZ ds nkSjku lw{e 'kSoky dh fofo/krk ds 'kSoky ds 25 ls vf/kd fofHkUu iztkfr;ksa dks ,p-ih-,y-
v/;;u gsrq fofHkUu i;kZoj.kh fLFkfr;ksaokys dqy lkr lh- ds ek/;e ls o.kZd lajpuk dk v/;;u djus ds fy, 
rVh; LFkkuksa dk nkSjk fd;k x;kA iksjcanj ds ikl jsM fodflr fd;k x;kA fof'k"V ekbZØks'kSoky ds vo'kksÔ.k 
VkbM jsdksMZ fd;k x;k FkkA MkbZuks¶ykthysV dh rqyuk ¼300 – 800 ,u,e½ vkSj ijkorZu (400 – 800 ,u,e) dk 
esa Mk;Vedk xqtjkr ds rV ij izHkqRo ns[kk x;kA ekbZØks v/;;u fd;k x;kA

leqnzh QkbVksIykUVks ds o.kZØeh; gLrk{kj ds v/;;u

o.kZd fof'k"V ck;ksekdZj }kjk leqnzh dh ekbØks 'kSoky dk iztkfr v/;;u

v/;;u ls dkcZfud foyk;d lgu'khy thok.kq dh cslhyl Lih'kht ,s ds 39427, ekbØksdksdl yqVh;l ,sds 
dkcZfud foyk;d ds fo?kVu dh {kerk dk irk pyk 39532, ch- ykbdsuhQksjehl ,s ds 39762] cslhyl 
ftlesa 6 thok.kqvksa }kjk vlk/kkj.k :i ls csUthu vkSj ,sDohesjht ,s ds 39881 rFkk cslhyl Lih'kht 35-40% 
VkyqbZu dk fo?kVu ns[kk x;kA csUthu vkSj VkyqbZu dk fo?kVu fd;kA bl izdkj] ;s lw{e 

thok.kq nwf"kr LFky ls fofo/k lqxaf/kr ;kSfxdksa dks gVkus ,sds 39313 rFkk ch- vkslhVsuhlsMhfeuhl us lcls T;knk 
ds dk;Z esa mi;ksxh mEehnokj cu ldrs gSaAek=k esa csathu (50%) vkSj VkyqbZu (58%) dk 96 ?k.Vs esa 
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dkcZfud foyk;d lgu'khy thok.kq ds mi;ksx ls dkcZfud foyk;d dk fo?kVu

,d {kkjh; thok.kq Øksuks cSDVj lkdktkdh ¼ifjxzg.k fuEu vkSj e/;e jsat ds J`a[kyk dh pksfV;ksa MALDI 

Øekad ts-,u- 398668½ ls tSfod vknzZd dk mRiknu TOF-TOFMS }kjk ldkjkRed vk;u ijkorZd eksM esa 
gseksfyfVd] ik;lhdkjh xfrfof/k vkSj lrg ruko eki ik;k x;k gSA th-lh- & ,e- ,l- fo'ys"k.k esa ,dy 'kdZjk 
fof/k }kjk tkapk x;kA tSfod vknzZd esa dqy 'kDdj ds izdkj dk ¼Hkkj@Hkkj½ dk irk pyk ftles Xywdkst 
(73.3%)] vipk;h 'kDdj (1.464%), izksVhu (11.9%), (14%)] eSUukst (24%)] XysDVksl (14%)] tkbysl (20%) 

o;qjksfud vEy (15.98%) vkSj lYQsV (6.015%) ik;k vkSj vjsfcukst (1.9%) gSA rki fLFkjrk ¼260 C rd½ vkSj 
x;k gS] tks L;wMksIykfLVd fj;ksykth v/;;u esa de lh-vkbZ- (0.456)] Vh-th-,- vkSj Mh-,l-lh- fo'ys"k.k fof/k 
fpifpikiu fn[kkrk gS vkSj rsy vkSj gkbMªksdkcZu ds lkFk }kjk fu/kkZfjr fd;k x;k gSA tSfod vknzZd ds varfuZfgr 
egRoiw.kZ ik;lhdkjd xfrfof/k dk izn'kZu djrk gSaA xq.k ls ;g rsy vkSj gkbMªksdkcZu ds ck;ks jsesMh;s'ku ds 
,dy] f} ,oa f= vksfyxks 'kdZjk dks iznf'kZr djus okyh fy, ,d laHkkfor mEehnokj cu ldrk gSaA

,d thok.kq ls tSfod vknzZd dk mRiknu{kkj&Lusgh 

tSfod vknzZd feêh vkSj lwrh diM+s ls rsy fudkyus dh {kerkthok.kq dh 
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Lisl ,Iyhds'ku lsaVj ¼,l , lh½] bljks] vgenkckn ds gSA vkSj ,d tgjhys MkbZuks¶ykthysV ,EQhfMfu;e 
lg;ksx ls lqnwj laosnu MsVk ls lw{e 'kSoky dk irk yxkus dkLVªh gqycVZ 1957 dh ,DlksiksfyldsjkbM ds y{k.k] 
ds ,Yxksfjne fodkl ds fy, o.kZd ck;ksekdZj vkSj vkSj blds gkfudkjd 'kSoky (HABs) esa laHkfor Hkwfedk 
eksuksLisflfQd 'kSoky ds o.kZØeh; iztkfr ij v/;;u dk v/;;u fd;k x;k gSA lh,lvkbZvkj& 
py jgk gSA bl ifj;kstuk esa 65 ls vf/kd lh,l,elhvkjvkbZ }kjk fodflr vk;fud nzo 
eksuksLisflfQd lw{e 'kSoky xqtjkr vkSj rfeyukMq rVksa viektZd }kjk gkfudkjd 'kSoky ds f[kyus dh 'keu ij 
ls vyx fd;k x;k gSA 35 ls vf/kd eksuksLisflfQd v/;;u fd;k x;k gSA
'kSoky ds fof'k"V o.kZd lajpuk dk v/;;u fd;k x;k 181

tSfod vknzZd dk mRiknu ,d thok.kq] feêh vkSj lwrh diM+s ls rsy dks gVkus dh {kerk dk 
Dyscfl,yk iztkfr djrk gS] blesa dqy 'kDdj (52.4%)] vH;kl fd;k x;kA fofHkUu fMVjtSaV ds lkFk tSfod 
vip;h 'kDdj (0.8787%)] ;qjksfud vEy 18.65  vknzZd dks feykdj mldh laxrrk] LFkkf;Ro vkSj dk;Z 
izksVhu (13.6%) vkSj lYQsV (0.281%) 'kkfey gSA tks fd dq'kyrk Hkh ns[kh x;h tgk¡ diM+s /kksus dh {kerk esa lq/kkj 
L;wMksIykfLVd fj;ksykth v/;;u ds lkFk de ik;k x;kA ;g tSfod vknzZd diM+s /kksus ds lkcqu esa 
fpifpikiu fn[krk gSa vkSj rsy vkSj gkbMªksdkcZu ds lkFk ;ksxkRed ds :i esa Hkfo"; esssa vkS|ksfxd mi;ksx esa yk;k 
egRoiw.kZ ik;lh dkjd xfrfof/k dk izn'kZu djrk gSA ;g tk ldrk gSA ¼dkcksZgkbMª- ikyh- 89 (2012)1110½A blls 
,d mPp vk.kfod Hkkjokyk] mPp rkih; fLFkjrk fn[kkus lacaf/kr dk;Z Mkmu Vw vFkZ] Qjojh 1 – 15, 2012 if=dk 
okyk tSocgqyd gSA bl v/;;u esa tSfod vknzZd ds }kjk izdkf'kr fd;k x;kA 
HkkSfrd vkSj jklk;fud xq.kksa dks ij[kk x;k vkSj blds 

{kkj&Lusgh 

( %)]

izdk'k mRizsfjr vf/k'kks"kd IPCAs ds mi;ksx ls nokb;ksa dk {kj.kikuh vkSj vif'k"V ty esa ls 

lfØ; dkcZu ij uSuks lajfpr VkbVsfu;k dks fo?kVu dh tkap ds fy;s fd;k x;kA va/ksjs esa fd, x, 
leUo; djds izdk'k mRizsfjr vf/k'kks"kd ( cuk;k vf/k'kks"k.k v/;;u ls vkbZ-ih-lh-,-,l- dk lHkh nokvksa 
x;k ftldk v/;;u baMksesFkkflu] ,eksfDlfyu vkSj ds izfr T;knk yxko ik;k x;kA nok ds vf/k'kks"k.k dk 
,flVkfeuksQsu lfgr fofHkUu nokb;ksa dh izdk'k mRizsfjr izek.k VkbZVsfu;k vkWDlkbM dh ek=k ij vk/kkfjr gS vkSj 

liksVZ 
IPCAs) 
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bfenkt+ksfy;e vk;fud nzOkksa dk gfjr 'kSoky mYok ysDVqdk ij fo"kkDr vlj % vkWDlhdj.kh; ruko o 

Mh,u, ij vk?kkr 

lcls T;knk vf/k'kks"k.k 10 Hkkj% VkbVsfu;e vkWDlkbM VkbVsfu;e vkWDlkbM dh rqyuk esa csgrj ik;h x;hA 
esa ik;k x;kA nokbvksa ds UV ds vlj ds lkFk fy, x, izdk'k mRizsfjr 

xfrdh v/;;u ls ekywe gqvk dh {kj.k ySXe;wj & larqyu lerkih ds v/;;u ls irk pyk fd ;g ySaxE;wj 
fgUlyoqM+ ¼,y-,p-½ xfr dh ds vuqlkj gksrk gS vkSj vf/k'kks"k.k ekWMy dk ikyu djrk gS tks izkjafHkd 
mldk vf/k'kks"k.k nj fLFkjkad izdk'k mRizsfjr nj vf/k'kks"k.k Lrj ij fuHkZj gSA vf/k'kks"k.k xfrdh dks 
fLFkjkad ls cgqr T;knk ik;k x;k A blls irk pyrk gS lwMks&f}dksfV lehdj.k ls tksM+k x;k vkSj mlls irk 
fd nj fu/kkZj.k djusokyk ;g izdk'k mRizsfjr gSA 10 pyk fd vf/k'kks"k.k izfØ;k vard.k folj.k ij iwjh rjg 
izfr'kr VkbVsfu;e vkWDlkbM vkbZ-ih-lh-,- mRçsjd ds fu;af=r ugha gSA 'kq: ds ih-,p- mRçsjd dh ek=k izek.k 
izdk'k mRizsfjr izfØ;k esa iqu%mi;ksx djrs gq, irk pyk vkSj izkjafHkd ,flVkfeuksQsu dh lkanzrk dk izdk'k 
fd pkj izdk'kh; {kj.k pØ ds ckn mldh dk;Z {kerk es 4 mRizsfjr {kj.k ij vlj dk vH;kl fd;k x;kA vke rkSj 
– 5% deh gqbZAij vkbZ-ih-lh-,- dh izdk'kh; {kj.k xfrfof/k ek= 

gky ds o"kksZa esa bfenkt+ksfy;e vk;fud nzOkksaa ¼ILs½ dks ifjfLFkfr dh ra= ij gksusokys udkjkRed izHkko Hkh c<+ 
“gfjr foyk;d” ds :i esa vkadk x;k gS lkFk gh bUgsa jgs gSaA 1-alkyl-3-methylimidazolium bromide 

buds HkkSfrd o jklk;fud xq.kksa ds dkj.k ,d oSdfYid [C mim]Br (n=4  16) }kjk tfur fo"kkDrrk dh dk;Z n

vkS|ksfxd mM+u'khy dkcZfud foyk;d Hkh ekuk x;k gSA fof/k vkSj buls gksusokys tSfod izHkkoksa dh tkudkjh 
;|fi ¼ILs½ ds ux.; ok"i ncko gksus ds dkj.k buds mYok ysDVqdk ds lkFk fd;k x;k gSA IL esa Mkyus ls bl 
}kjk gksus okyh ok;q iznw"k.k dh vk'kadk de gksrh gS ysfdu 'kSoky dh dksf'kdh; thou {kerk vkSj vfYdy lewg dh 
budh ty esa lkFkZd ?kqyu'khyrk gksrh gS rFkk cgqr ls dkcZu dh yEckbZ ds chp _.kkRed lglaca/k ik;k x;kA 

vkby tSfod izfrfØ;k }kjk fo?kVu'khy ugha gksrsA ¼dsfe- fjl- VksDlhdksy; 24 (2011) 1882; t- ,Iyk- 
blfy, ILs ds c<+rs gq, vkS|ksfxd vf/kdkj ls tyh; Qkbdksy] 2012 doi:10.1007/5 10811-012-9871-8½
i;kZoj.k esa buds fuLrkj ds [krjs c<+ jgs gSaA buls tyh; 

ls
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ENVIRONMENTAL RESEARCH

As a part of baseline data collection under biochemical oxygen demand (BOD) were found 
Kalpasar project, the environmental parameters in some resources. Creation of fresh water with 
and social status in the region of interest were proper environment management plans will no 
assessed. For this study, total 11 sampling doubt improve ground water quality.  Other than 
stations were fixed along the Gulf of Khambhat Dholera and Devla, soil quality of other stations 
in consultation with Kalpasar authority. Apart was acceptable for agricultural applications. 
from this, the environment of six rivers Low DO, high BOD, phenol, nutrient and heavy 
(Sukhbhadar, Bhogavo, Sabarmati, Mahi, metal concentration, along with heavy load of 
Dhadhar and Narmada) and an estuary pathogenic bacteria such as Streptococcus 
(Narmada) were also covered. Three stations feacalis, indicated poor state of Sabarmati and 
from each river/estuary were selected, and Dhadhar rivers.  Narmada and Mahi River 
samples were collected covering all the three waters were, however, of good quality. Coastal 
seasons, namely, post monsoon, winter and pre- water quality was good except few stations 
monsoon. Suspended particulate matter (SPM) where influence of domestic   sewage (Vadgam) 
in ambient air was high at all the stations in pre- or industrial effluent (Hazira) were found. 
monsoon season – presumably on account of Notwithstanding the ship breaking activities, 
extreme dry weather and high wind velocity. Alang was found to be relatively unpolluted. 
PM  was higher than the CPCB standard (100 Socioeconomic status was also surveyed for 39 10

3 villages of 18 talukas in seven districts along the μg/m ) in the eastern side. Other parameters like 
Gulf of Khambhat.  Enhanced economic status SO , NO , CO and CO  were within permissible x x 2

and better infrastructural facility on eastern side limits. Expectedly, ground water quality 
of the Gulf improved the quality of life of the indicated high TDS and salinity towards the 
people. Satellite images were classified into coast. High levels of fluoride, heavy metals, 
different land use classes. lower dissolved oxygen (DO) and high 

Assessment of ambient environmental quality for Kalpasar project

Collection of base line ambient environmental quality data for Dholera Special 
Investment Region (SIR)

Gujarat Industrial Development Board (GIDB) 
assigned a consultancy project on assessment of 
the environmental quality of Dholera SIR as a 
part of generating base line data for various 
environmental components like air, noise, 
ground water, and soil including coastal 
environment.  The objective of the project was to 
make a relevant and reliable assessment of 
project impacts by comparing with base line 
situation.  The baseline assessment included 
da t a  on  t he  r e l evan t  env i ronmen ta l  
characteristics of the study area, as well as 
information on any changes anticipated before 
the proposed project commences. 

Total 29 stations were selected within 900 sq.km 
area covering Dholera SIR and surrounding 
areas together with area of proposed 
in t e rna t iona l  a i rpo r t .  The  base  l i ne  field studies within the impact zone. Report 
environmental quality was assessed through preparation is under progress. 
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In view of the reported invasion of K. alvarezii of K. alvarezii on Acropora sp. at Kurusadai 
mentioned in the earlier biennial report, Island and three other adjacent islands 
extensive surveys were conducted in February & (Mandapam group of islands) in the Gulf of 
August 2011 to ascertain the invasion potential Mannar. 

Monitoring of Kappaphycus at Kurusadai Island

185184

The map showing stations within the Dholera SIR region (  ), peripheral of Dholera SIR (  ) 

and coastal sampling stations (  ) 

2During the survey, it was observed that the average cover was 214.62± 74.28 m , amounting 
canopy cover of the Kappaphycus in the to less than 0.0098% of the total coral reef area of 
Galaxuria point has increased marginally. The the island surveyed during 2011. 

Cultivation 
Point

Galaxuria 
Point

Krusadai island

Kappaphycus occurrence at the Galaxuria point of the Krusadai Island. A) 27 locations were 
surveyed for   occurrence of Kappaphycus alvarezii. B) Green colored polygon represents the 

sporadic growth of Kappaphycus  at Galaxuria point 

Monitoring of pollution level in Sabarmati river

Sabarmati river is one of the major rivers of smell, heavy load of suspended solids, and near 
Gujarat and a life-line of Ahmedabad city.  The absence of DO, were observed in the river stretch 
institute conducted a study to assess the from the Ahmedabad city to Vataman.  Same 
environmental quality of this river, covering trend was observed for organic pollution, 

nine sampling stations along 163 km stretch measured in terms of BOD, phenol and coliform 
from village Mahudi in Gandhinagar district to count. The BOD levels exceeded CPCB norms 

-1Vataman in Ahmedabad district. The water (3 mg l ) by as much as 14 to 60 times. Moreover, 
s a m p l e s  w e r e  a n a l y z e d  f o r  v a r i o u s  the river stretch in this region was saprobic and 
physicochemical parameters including eutrophicated, presumably due to discharge of 
suspended solids, turbidity, dissolved oxygen various effluents resulting in depletion of 
(DO), biochemical oxygen demand (BOD), oxygen. Very high microbial load in terms of 
nitrate, nitrite, ammonical nitrogen phosphate, total viable count and pathogenic bacteria such 
silicate, phenol and microbiological parameters. as Vibrio, E. coli, Salmonella, Shigella, and 
The results indicated that as the river enters Streptococcus were also found in downstream 
Ahmedabad city, the water quality deteriorates, reflecting the influence of anthropogenic 
whereas in upstream it was relatively activities and sewage pollution.  
unpolluted.  Dark coloration of river water, foul 

Sampling stations (S1 to S9) along Sabarmati river 
(Stations marked in red indicates the polluted river stretch and yellow indicates relatively unpolluted stretch)
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Evaluation of the ground water quality of Bhavnagar city for pathogenic bacteria

In order to investigate the health risk due to vancomycin, cloxacillin, penicillin, ceftazidime 
ground water pollution owing to the presence of and ampicillin. Indiscriminate use of antibiotics 
pathogenic bacteria, 25 ground water resources might be the possible reason for the development 
of Bhavnagar city were monitored.  Ground of multi drug resistant strains. High number of 
water samples from densely crowded areas were enteropathogenic bacteria was recorded in terms 
dominated by Aeromonas and Acinetobacter of MPN (most probable number) at 6 sites, 
while those from residential areas were reflecting the possible sewage contamination in 
dominated by Citrobacter and Serratia. drinking water. This study indicates that some of 
Pseudomonas was isolated from sites located the drinking water resources of Bhavnagar 
adjacent to drainage areas. Multi drug resistant contain substantial numbers of opportunistic 
bacterial species were quite common. Majority bacteria warranting effective treatment prior to 
of the isolates were resistant against domestic use.

SEM micrograph of (a) Citrobacter and (b) Aeromonas caviae isolated from ground waters of Bhavnagar

Isolation and identification of Grimontia hollisae from water and sediments of Gulf of 
Khambat

As a part of base line data collection for  origin belongs to marine environment; however, 
Kalpasar project, a total of 106 isolates  of they were rarely reported from environmental 
marine bacteria were isolated and identified samples. Thus, the presence of G. hollisae in 
from coastal samples of Gulf of Khambhat.  seawater and sediment samples collected from 
Interestingly, a total of 32 isolates were Gulf of Khambat was a noteworthy finding. To 
identified as Grimontia hollisae, previously reconfirm, identification based on 16S rRNA 
reported from stool samples of diarrhoeal sequencing is underway.  
patients. As they are halophilic in nature, their 

Species specific pigment biomarker and spectral fingerprints study of marine microalgae

Some monospecific microalgal cultures 

Studies of spectral signature of marine phytoplanktons

Total seven coastal sites were visited during the and mono cultures were developed for studying 
year 2011-2012 for micro algal diversity study. p igment composi t ion through HPLC. 
Red tide was recorded near the Porbandar coast. Absorption (300-800 nm) and reflection (400-
Diatoms dominated throughout the Gujarat 800nm) for specific microalgal cultures were   
coast as compared to dinoflagellates. More than studied. 
25 different species of microalgae were isolated 

Pigment composition and spectral signature of a phytoplankton species

(a) (b)

Degradation of organic solvents using organic solvent tolerant bacteria

Studies on bioremediation potential of organic Micrococcus luteus AK39532, B. licheniformis 
solvent tolerant bacteria (OSTB) revealed that AK39762, Bacillus aquimaris AK39881 and 
s i x  i s o l a t e s  e x h i b i t e d  e x c e p t i o n a l  Bacillus sp. AK39887 showed degradation of 
bioremediation of benzene and toluene. Isolate benzene/toluene in the range of 35-40%. Thus, 
AK39313 and B. Oceanisediminis showed the these isolates could be considered as the 
highest degradation of benzene (50%) and prospective candidates for bioremediation of a 
toluene (58%) in 96 h in the presence of 100 r ange  o f  a roma t i c  compounds  f rom 

-1 contaminated sites. mg l  yeast extract. Bacillus sp. AK39427, 

Under the Space Application Centre (ISRO, more than thirty five cultures were studied.  
Ahmedabad) – CSMCRI collaborative project I s o l a t i o n  a n d  c h a r a c t e r i z a t i o n  o f  
entitled “Pigment biomarkers and spectral exopolysaccharide secreted by Amphidinium 
fingerprints of monospecific algae for carterae Hulburt 1957, a toxic dinoflagellate, 
development of detection algorithms of algal and its probable role in harmful algal blooms 
blooms from remote sensing data”,  more than (HABs) was studied. Mitigation of harmful algal 
sixty five mono-specific phytoplankton cultures bloom by ionic liquid surfactants developed by 
were isolated from Gujarat and Tamil Nadu CSIR-CSMCRI was additionally undertaken. 
coasts. Mono specific pigment compositions of 
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Degradation of benzene and toluene by organic solvent tolerant bacteria

Biosurfactant production by an alkaliphilic bacterium

Production of biosurfactant from an alkaliphilic 
bacterium Cronobacter sakazakii (Accession 
No.JN398668) was screened for haemolytic 
assay, emulsifying activity and surface tension 
measurement. Biosurfactant, comprising total 
sugars (73.3%), reducing sugars (1.464%), 
protein (11.9%), uronic acid (15.98%) and 
sulfate (6.015%), showed low viscosity with 
pseudoplastic rheological behavior and 
exhibited significant emulsification activity moieties (w/w) viz. glucose (14%), mannose 
with oils and hydrocarbons. A series of low and (24%), galactose (14%), xylose (20%) and 

omid-range mass peaks (m/z) corresponding to arabinose (1.9%). Thermostability (up to 260 C) 
mono-, di-, tri- and oligo- saccharides were and CI (0.456) were determined by TG and DSC 
detected in the positive ion reflector mode of analysis. Inherent properties of biosurfactant 
MALDI TOF-TOF MS. GC-MS analysis make it a potential candidate for bioremediation 
revealed the occurrence  of monosaccharide of oil and hydrocarbons. 

Potential of bacterial biosurfactant to remove oil from soil and cotton cloth

An alkaliphilic bacterium, Klebsiella sp. strain chemical properties of biosurfactant and its 
RJ-03, produced a biosurfactant, comprising importance with respect to remediation of oil 
total sugar (52.4%), reducing sugar (0.8787%), from soil as well as cloth. Further, its efficiency, 
uronic acid (18.65%), protein (13.6%) and compatibility and stability with various laundry 
sulphate (0.281%). It showed low viscosity with detergents along with their additive interaction 
pseudoplastic rheological behaviour and with detergents improved the washing 
exhibited emulsification activity with oils and performance. It thus may have industrial utility 
hydrocarbons. It is a high molecular weight, as laundry detergent additive (Carbohydr. Poly., 
thermostable biopolymer showing high thermal 89 (2012) 1110). A related work was featured in 
stability. This study demonstrated physico- Down to Earth (February 1-15, 2012).  

Degradation of pharmaceuticals from water and wastewater using photocatalytic 
adsorbents (IPCAs)

Nanostructured titania supported over activated indomethacin, amoxicillin and acetaminophen. 
c a r b o n  ( A C ) ,  t e r m e d  a s  i n t e g r a t e d  The IPCAs in dark adsorption studies had high 
photocatalytic adsorbents (IPCAs), were  a ffinity for all pharmaceuticals with the amount 
investigated for the photocatalytic degradation adsorbed increasing steadily up to 10 wt% TiO . 2

of various pharmaceuticals including Equilibrium isotherm studies showed that the 

Toxic effects of imidazolium ionic liquids on the green alga Ulva lactuca: Oxidative stress 
and DNA damage

In the recent years, ionic liquids (ILs) have been during IL exposure was found to be negatively 
mostly considered as “green solvents” and 
considered as alternate for industrial volatile 
organic solvents due to their unique array of 
physico-chemical properties. Although ILs can 
lessen the risk of air pollution due to their 
negligible vapour pressure, but they do have 
significant solubility in water and many of the 
ILs are non-biodegradable. Therefore, in view of 
growing industrial interest in ILs, concerns are 
being raised for their eventual release in the 
aquatic environment through industrial effluents 
and their possible negative impact on the 
structure and function of aquatic ecosystem. A 
study was conducted to gain insight into the 
mechanism of toxicity and biological effects of 
1-a lkyl -3-methyl imidazol ium bromide correlated to the chain length of the alkyl group 
[C mim]Br (n=4 to 16) using green seaweed n (Chem. Res. Toxicol., 24 (2011) 1882; J. Appl. 
Ulva lactuca. The cell viability of this alga Phycol., 25 (2013) 369).

Comets showing tails of different length induced by 
various concentrations of ionic liquid [C mim]Br 12

exposure in Ulva lactuca 

Control 0.5LC50 LC50 2xLC50

adsorption followed the Langmuir model, than that of bare TiO . Kinetic studies on the 2

indicating the dependence of the reaction on an photocatalytic degradation of pharmaceuticals 
initial adsorption step. The pseudo-second- under UV suggested that the degradation 
order equation correlated the adsorption kinetics followed the Langmuir-Hinshelwood (L-H) 
well and further analysis indicated that the kinetics and the adsorption rate constant was 
adsorption process was not controlled solely by considerably higher than the photocatalytic rate 
intraparticle diffusion. The effects of initial pH, constant, indicating that the photocatalysis is the 
catalyst amount and initial acetaminophen rate-determining step during the adsorption/ 
concentration on the photocatalytic degradation photocatalysis process. The reusability of 10% 
r a t e s  w e r e  s t u d i e d .  G e n e r a l l y,  t h e  TiO IPCA was slightly decreased (4-5%) after 2 

photodegradation activity of IPCA was better four photodegradation cycles. 

Effect of pre-treatment by inhibitors on the production of reactive oxygen species in Ulva lactuca following 
−

exposure to the ionic liquid [C mim]Br at 2xLC  concentration (A) H O and (B) O  radicals were detected 12 50 2 2 2

with 3, 3-diaminobenzidine (DAB) and nitroblue tetrazolium (NBT) staining, respectively
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Degradation of benzene and toluene by organic solvent tolerant bacteria

Biosurfactant production by an alkaliphilic bacterium

Production of biosurfactant from an alkaliphilic 
bacterium Cronobacter sakazakii (Accession 
No.JN398668) was screened for haemolytic 
assay, emulsifying activity and surface tension 
measurement. Biosurfactant, comprising total 
sugars (73.3%), reducing sugars (1.464%), 
protein (11.9%), uronic acid (15.98%) and 
sulfate (6.015%), showed low viscosity with 
pseudoplastic rheological behavior and 
exhibited significant emulsification activity moieties (w/w) viz. glucose (14%), mannose 
with oils and hydrocarbons. A series of low and (24%), galactose (14%), xylose (20%) and 

omid-range mass peaks (m/z) corresponding to arabinose (1.9%). Thermostability (up to 260 C) 
mono-, di-, tri- and oligo- saccharides were and CI (0.456) were determined by TG and DSC 
detected in the positive ion reflector mode of analysis. Inherent properties of biosurfactant 
MALDI TOF-TOF MS. GC-MS analysis make it a potential candidate for bioremediation 
revealed the occurrence  of monosaccharide of oil and hydrocarbons. 

Potential of bacterial biosurfactant to remove oil from soil and cotton cloth

An alkaliphilic bacterium, Klebsiella sp. strain chemical properties of biosurfactant and its 
RJ-03, produced a biosurfactant, comprising importance with respect to remediation of oil 
total sugar (52.4%), reducing sugar (0.8787%), from soil as well as cloth. Further, its efficiency, 
uronic acid (18.65%), protein (13.6%) and compatibility and stability with various laundry 
sulphate (0.281%). It showed low viscosity with detergents along with their additive interaction 
pseudoplastic rheological behaviour and with detergents improved the washing 
exhibited emulsification activity with oils and performance. It thus may have industrial utility 
hydrocarbons. It is a high molecular weight, as laundry detergent additive (Carbohydr. Poly., 
thermostable biopolymer showing high thermal 89 (2012) 1110). A related work was featured in 
stability. This study demonstrated physico- Down to Earth (February 1-15, 2012).  

Degradation of pharmaceuticals from water and wastewater using photocatalytic 
adsorbents (IPCAs)

Nanostructured titania supported over activated indomethacin, amoxicillin and acetaminophen. 
c a r b o n  ( A C ) ,  t e r m e d  a s  i n t e g r a t e d  The IPCAs in dark adsorption studies had high 
photocatalytic adsorbents (IPCAs), were  a ffinity for all pharmaceuticals with the amount 
investigated for the photocatalytic degradation adsorbed increasing steadily up to 10 wt% TiO . 2

of various pharmaceuticals including Equilibrium isotherm studies showed that the 

Toxic effects of imidazolium ionic liquids on the green alga Ulva lactuca: Oxidative stress 
and DNA damage

In the recent years, ionic liquids (ILs) have been during IL exposure was found to be negatively 
mostly considered as “green solvents” and 
considered as alternate for industrial volatile 
organic solvents due to their unique array of 
physico-chemical properties. Although ILs can 
lessen the risk of air pollution due to their 
negligible vapour pressure, but they do have 
significant solubility in water and many of the 
ILs are non-biodegradable. Therefore, in view of 
growing industrial interest in ILs, concerns are 
being raised for their eventual release in the 
aquatic environment through industrial effluents 
and their possible negative impact on the 
structure and function of aquatic ecosystem. A 
study was conducted to gain insight into the 
mechanism of toxicity and biological effects of 
1-a lkyl -3-methyl imidazol ium bromide correlated to the chain length of the alkyl group 
[C mim]Br (n=4 to 16) using green seaweed n (Chem. Res. Toxicol., 24 (2011) 1882; J. Appl. 
Ulva lactuca. The cell viability of this alga Phycol., 25 (2013) 369).

Comets showing tails of different length induced by 
various concentrations of ionic liquid [C mim]Br 12

exposure in Ulva lactuca 

Control 0.5LC50 LC50 2xLC50

adsorption followed the Langmuir model, than that of bare TiO . Kinetic studies on the 2

indicating the dependence of the reaction on an photocatalytic degradation of pharmaceuticals 
initial adsorption step. The pseudo-second- under UV suggested that the degradation 
order equation correlated the adsorption kinetics followed the Langmuir-Hinshelwood (L-H) 
well and further analysis indicated that the kinetics and the adsorption rate constant was 
adsorption process was not controlled solely by considerably higher than the photocatalytic rate 
intraparticle diffusion. The effects of initial pH, constant, indicating that the photocatalysis is the 
catalyst amount and initial acetaminophen rate-determining step during the adsorption/ 
concentration on the photocatalytic degradation photocatalysis process. The reusability of 10% 
r a t e s  w e r e  s t u d i e d .  G e n e r a l l y,  t h e  TiO IPCA was slightly decreased (4-5%) after 2 

photodegradation activity of IPCA was better four photodegradation cycles. 

Effect of pre-treatment by inhibitors on the production of reactive oxygen species in Ulva lactuca following 
−

exposure to the ionic liquid [C mim]Br at 2xLC  concentration (A) H O and (B) O  radicals were detected 12 50 2 2 2

with 3, 3-diaminobenzidine (DAB) and nitroblue tetrazolium (NBT) staining, respectively
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ENVIRONMENTAL RESEARCH

As a part of baseline data collection under biochemical oxygen demand (BOD) were found 
Kalpasar project, the environmental parameters in some resources. Creation of fresh water with 
and social status in the region of interest were proper environment management plans will no 
assessed. For this study, total 11 sampling doubt improve ground water quality.  Other than 
stations were fixed along the Gulf of Khambhat Dholera and Devla, soil quality of other stations 
in consultation with Kalpasar authority. Apart was acceptable for agricultural applications. 
from this, the environment of six rivers Low DO, high BOD, phenol, nutrient and heavy 
(Sukhbhadar, Bhogavo, Sabarmati, Mahi, metal concentration, along with heavy load of 
Dhadhar and Narmada) and an estuary pathogenic bacteria such as Streptococcus 
(Narmada) were also covered. Three stations feacalis, indicated poor state of Sabarmati and 
from each river/estuary were selected, and Dhadhar rivers.  Narmada and Mahi River 
samples were collected covering all the three waters were, however, of good quality. Coastal 
seasons, namely, post monsoon, winter and pre- water quality was good except few stations 
monsoon. Suspended particulate matter (SPM) where influence of domestic   sewage (Vadgam) 
in ambient air was high at all the stations in pre- or industrial effluent (Hazira) were found. 
monsoon season – presumably on account of Notwithstanding the ship breaking activities, 
extreme dry weather and high wind velocity. Alang was found to be relatively unpolluted. 
PM  was higher than the CPCB standard (100 Socioeconomic status was also surveyed for 39 10

3 villages of 18 talukas in seven districts along the μg/m ) in the eastern side. Other parameters like 
Gulf of Khambhat.  Enhanced economic status SO , NO , CO and CO  were within permissible x x 2

and better infrastructural facility on eastern side limits. Expectedly, ground water quality 
of the Gulf improved the quality of life of the indicated high TDS and salinity towards the 
people. Satellite images were classified into coast. High levels of fluoride, heavy metals, 
different land use classes. lower dissolved oxygen (DO) and high 

Assessment of ambient environmental quality for Kalpasar project

Collection of base line ambient environmental quality data for Dholera Special 
Investment Region (SIR)

Gujarat Industrial Development Board (GIDB) 
assigned a consultancy project on assessment of 
the environmental quality of Dholera SIR as a 
part of generating base line data for various 
environmental components like air, noise, 
ground water, and soil including coastal 
environment.  The objective of the project was to 
make a relevant and reliable assessment of 
project impacts by comparing with base line 
situation.  The baseline assessment included 
da t a  on  t he  r e l evan t  env i ronmen ta l  
characteristics of the study area, as well as 
information on any changes anticipated before 
the proposed project commences. 

Total 29 stations were selected within 900 sq.km 
area covering Dholera SIR and surrounding 
areas together with area of proposed 
in t e rna t iona l  a i rpo r t .  The  base  l i ne  field studies within the impact zone. Report 
environmental quality was assessed through preparation is under progress. 
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fo'ysÔ.kkRed foKku çHkkx ds rgr dsUnzhd`r midj.k xfrfof/k;ksa dks c<+kok nsus ds fy, ih,p Mh ds Nk=ksa dks 
lqfo/kk dk xBu oÔZ 2002 esa laLFkku ds lHkh çeq[k lkekU; nj ij 75% dh NwV nh tkrh gSA ;g dsUnzhd`r 
midj.kksa dks ,d Nr ds uhps ykus vkSj laLFkku ds lHkh lqfo/kk dqN midj.kksa ds lkFk 'kq# dh x;h rRi'pkr 
mi;ksxdrkZvksa dks leku volj miyC/k djkus ds mís'; laLFkku dh vko';drk ds vuqlkj çfr oÔZ u, midj.k 
ls fd;k x;kA vius xBu ds ckn ls gh] fo'ysÔ.kkRed tksM+s x;s ,oa orZeku esa dqy 35 çeq[k midj.k dk;Zjr gSaA 
foKku çHkkx fo'ysÔ.kkRed lsokvksa vkSj lHkh ?kjsyw lefiZr oSKkfudksa vkSj rduhf'k;uksa dk ,d lewg bu 
ifj;kstukvksa ds fy, ckSf)d ;ksxnku ns jgk gSA midj.kksa midj.kksa ds j[kj[kko vkSj lapkyu ds vykok laLFkku ds 
ds vfrfjDr le; dk mi;ksx ckgjh uewuksa] eq[; #i ls vuqla/kku ,oa fodkl xfrfof/k;ksa ds fy, vko';d uohu 
fofHkUu foÜofo|ky;ksa vkSj 'kSf{kd laLFkkuksa ds 'kks/k Nk=ksa fo'ysÔ.kkRed i)fr;ksa ds fodkl dk;ksZ esa lafyIr gSA 
gsrq fo'ysÔ.kkRed lsok,a miyC/k djkus esa fd;k tkrk gSA tSlk fd Åij mYys[k fd;k gS] fu;fer fo'ysÔ.kkRed 
ckgjh mi;ksxdrkZvksa ds fy,] fo'ysÔ.kkRed lsok,a lsokvksa ds vykok] ge fo'ysÔ.kkRed fof/k;ksa ds fodkl 
Hkqxrku ds vk/kkj ij çnku dh tkrh gS ¼fo'ysÔ.kkRed vkSj csgrj ifj.kke ds fy, ekStwnk rjhdksa ds #ikarj.k esa 
lsok 'kqYdksa dh nj lh,lvkbZvkj }kjk vuqeksfnr dh x;h lafyIr gSaA bu dk;ksZ ds dqN eq[; rF; uhps fn, x, gSaA 
gS½] rFkkfi bl HkkSxksfyd {ks= ds vuqla/kku ,oa fodkl 

ikoMj ,DlvkjMh }kjk lkSopZu yo.k dk fo'ysÔ.k 

fo'ysÔ.kkRed lsok,a vkSj i)fr fodkl

vk;qosZn esa mi;ksx vkus okys lkSopZu yo.k ds fofHkUu fo'ysÔ.k fof/k }kjk 2 FkhVk jsat 2° ls 80° mi;ksx fd;k 
?kVdksa dk ikoMj ,DlvkjMh }kjk fo'ysÔ.k fd;k x;kA x;kA eq[; ?kVdksa ds vykok vU; lw{e v'kqf);ksa dk Hkh 
çkoLFkk ijh{k.k ds fy, JC-PDF uacj;qDr lpZ esp irk yxk;k x;kA 

fefJr vkWDlkbM ;qDr uewuksa esa çkoLFkk dk PXRD }kjk irk yxkuk 

dEikstkbV esVfj;Yl d fHkUu fHkUu uewuksa esa mifLFkr yxk;k x;kA mDr esVfj;y esa dksckYV] LVªksfUl;e vkSj 
/kkrq rRoksa ds vkWDlkbM dk JC-PDF ;qDr lpZ eSp ysUFksue ds vkWDlkbM fofHkUu la;kstu o vuqikr esa ik;s 
fo'ysÔ.k fof/k ikoMj ,DlvkjMh fo'ysÔ.k }kjk irk x;sA 

s

xqtjkr esa fofHkUu LFkkuksa ls fy;s x;s dqÙks ds nkarks esa gkbMªksfDly ,isVkbV çkoLFkk dk v/;;u

vkuUn i'kq fpfdRlk egkfo|ky; ls çkIr gq, uewuksa dh çkoLFkk dk fofHkUu rkiekuksa ij Vªkaftlu }kjk dksfjysV 
MsUVy dsYdqyh dks PXRD o FTIR rduhd ls ijh{k.k fd;k x;kA 300° C ij çkoLFkk #ikarj.k 'kq# gksrk gSA 

fd;k x;k vkSj ;g irk pyk fd bu uewuksa esa eq[; #i ls 800° C ij dsfY'k;e ;qDr çkoLFkk dk mn~Hko gksrk gSA 
,isVkbV çkoLFkk gksrh gSA ;g ;k rks gkbMªkfDly iqu% rkieku de djus ij 'kq) gkbMªksfDly ,isVkbV ugha 
,isVkbV ;k dkcksZusV ;qDr gkbMªkfDly ,isVkbV ds #i esa curh gS vFkkZr~ ;g #ikUrj.k vifjorZuh; gSA ,isVkbV 
gksrk gSA bu çkoLFkkvksa esa dkcksZusV rFkk çksVhu ds çkoLFkk dk ,lbZ,e midj.k }kjk lrgh vkdkfjdh dk 
,ekbM-I vkSj ,ekbM-II dk FTIR }kjk fo'ysÔ.k fd;k ijh{k.k fd;k x;kA MsVay dsYdqyh esa mifLFkr /kkfRod 
x;kA ikoMj ,DlvkjMh vkSj Vhth, ds ifj.kkeksa ls vkSj dkcZfud ?kVdksa dk TEM }kjk ijh{k.k py jgk gSA 

ikoMj ,DlvkjMh }kjk ,evks,Q esa ukbVªkscsathu dh bdkbZ dksf'kdk eksuks fDyfud tks ukbVªks csathu feykus 
mifLFkfr o vuqifLFkfr dk irk yxk;k x;kA midj.k ij VªkbZfDyfud #i esa cny tkrh gS dksf'kdk vk;ru 

340Kv o 30mA ij 2 FkhVk jsat 2° ls 60°, LVsi lkbt 1256.7 ls 1097.54 A°  gks tkrk gSA pH ds cnyus ij Hkh 
0.02° 2 o çfr LVsi 4 lsadM le; mi;ksx fd;s x;sA eksuksfDyfud dk VªkbZfDyfud esa ifjorZu fn[kkA

ikoMj ,DlvkjMh }kjk ,evks,Q esa bdkbZ dksf'kdk o ukbVªkscsathu ;qDr ,evks,Q dk fu/kkZj.k 
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fdlh Hkh uewus dh ik'oZ lrg dk fp=.k dfBu gksrk gSA yh xbZA VkbVsfu;e IysV ij fo|qr fu#i.k }kjk LFkkfir 
bl gsrq VsyMZ ,lbZ,e LVc esa ,d xzqi cukdj uewus dks uewus dk ,d LVc ij ,lbZ,e fy;k x;kA 
fQVdj LØw yxk;s x;s vkSj fQj ,lbZ,e }kjk vkdkfjdh 

SEM lajpuk ysus gsrq rduhd dk fodkl 

pkyd cgqydksa dh jpuk oS|qr jklk;fud voLFkk ij vkdkj dh ,d Lo.kZ fxzM dks ofdZx bysDVªksM o fxzM ij 
fuHkZj djrh gSA ;g ifjfLFkfr ,D;q,s’ku o lsaflx gsrq ,sfuyhu dk oS|qr cgqydhdj.k dj bls jsQjsUl o 
cgqr mi;ksxh gSSA budh lajpuk o xq.kksa ds ckjs esa foLr`r dkÅUVj bysDVªksM ds #i esa ç;ksx fd;kA fofHkUu oS|qr 
v/;;u vHkh rd LFkkfir ugha gqvk gSA vr% TEM fxzM jklk;fud fLFkfr;ksa dks iksVsa';ks&Mkbusfed pØksa }kjk 
ij oS|qr jklk;fud rjhds ls esVfj;y dk LFkkiu djus ikfy,fuyhu fQYe dh vkdkfjdh dk TEM }kjk 
gsrq ,d fodYi fodflr fd;k x;kA bl gsrq 300 es'k v/;;u fd;k x;kA 

bysDVªksu ekbØksLdksih ¼TEM½ }kjk esVfj;y xq.k fooj.k

TEM fxzM ij uewuksa dk oS|qr jklk;fud fof/k }kjk LFkkiu djuk 

fØ;k'khy flyhdk d.k cgqyd f>Yyh ij fdl çdkj ls bldh lsDlfuax Øk;ks&ekbØksVkseh rduhd }kjk djds 
forfjr gksrs gSa budk fooj.k TEM }kjk ns[kk x;kA TEM fy;k x;kA 
f>fYy;ksa dh eksVkbZ ekbØksehVj jsat esa jgrh gS blfy, 

cgqyd f>fYy;ksa dk ekbØksVkseh fo'ysÔ.k 

fofHkUu çHkkxksa }kjk çkIr uewuks dh mPp leatu{kerk ¼gkbfjtksY;q'ku½ ij TEM ljpuk,a yh xbZA  

mPp leatu {kerkokyh TEM ljpuk,a 

fofHkUu çHkkxksa }kjk çkIr uewuksa dh mPp letau ¼gkbfjtksY;q'ku½ ij lajpuk,a yh xbZA 

mPp leatu {kerk okyh ,lb,e ljpuk,a 

f>Yyh dk [kqjnjkiu bldh nwÔ.krk ds vkdyu gsrq dh vuqifLFkfr esa fuEure 0.03 ,e,e gksrk gSA tcfd 
egRoiw.kZ y{k.k gSA ,,Q,e }kjk lseh dksUVsDV fof/k }kjk MO-3 ds lkFk 0.254 ,e,e] MO-4 ds lkFk 0.112 
f>Yyh dk [kqjnjkiu ns[kk x;kA mDr nh xbZ f>fYy;ksa esa ,e,e vkSj MO-6 ds lkFk 0.05 ,e,e n'kkZrk gSA 
APDSMO ¼flyksDlsu eksuksej½ ds ikfy dUMs'kslu }kjk AODSMO ds feykus ls 'kq# esa [kqjnjkiu (MO-3) c<+rk 
laxzg.k dks fn[kk;k x;kA laxzg.k flfydk ds lkFk c<+rk gS fQj ?kVrk gS (MO-4, MO-6)

tkrk gSA ihoh, iryh f>Yyh dk [kqjnjkiu Øksal fydj 

lrgh fo'ysÔ.k gsrq ,,Q,e

f>Yyh dh nwÔ.krk dk vkdyu 

1&feFkkby] 3&vkDVkWby bfeMktksfy;e DyksjkbM vkSj vkdkfjdh esa osfldYl dh xksykdkj vkd`fr yh xbZA 
3&feFkkby] 1&C;qVkby bfeMktksfy;e vkWDVkby osfldYl dk vkdkj 100-200 ,e,e ik;k x;kA 
lYQsV ds 2mM tyh; vk;fud nzo dh lrgh 

osflDyl dk fp=.k 

NaCl o QkLQsV yo.k }kjk jfpr fØLVyhd`r tsy dh ,,Q,e }kjk vkdkfjdh yh xbZA 

fØLVyhd`r vkdkfjdh

thok.kq dksf'kdk dh thok.kqjks/kh fØ;k'khyrk ds fy, vkdkfjdh #ikUrj.k ns[kk x;kA 
thok.kq fuyEcu dks ck;ksflMy cgqydksa ds lkFk feykdj 

thok.kq vkdkfjdh esa ifjorZu o.kZu 

RuCl  vkSj ty fojks/kh yEch J`a[kyk ds C  H , - C  H - foyk;d tSls ikuh esa oslhdYl cukrs gSA v/kzqoh; 3 18 37 14 29

C  H  ds o ckbZfijhMhu O;qRiUu dh vfHkfØ;k }kjk foyk;dksa tSls VkWyqbu o lkDyksgsDlsu esa fjolZ osflDYl 10 21

,EQhQkbYl cuk;s x;sA buesa tyLusgh #Fksfu;e dsUnzd cukrs gSaA
o ty fojks/kh yEch dkcZu J`a[kyk gksrh gSA ;s /kzqoh; 

#Fksfu;e ckbZfifjfMy vk/kkfjr ,EQhQkbYl ds osflDyl vkSj fjolZ osflDyl dk fp=.k 

ikuh esa NaCl DyLVj cukrk gS tks vU; yo.kksa ds foijhr gkbMªkstu cU/k ds dkj.k DyLVj esa rkieku ds lkFk 
35cM+s vkSj LFkk;h gksrs gSa ;g ,u,evkj }kjk irk yxk;k LFkkbRo vk tkrk gSA bu yo.kksa dk lkfyM Cl NMR 

 x;kA NaCl, KCl vkSj NH , Cl ds H, O o Cl fjdkMZ fd;k x;k vkSj muds foy;u LisDVªk ls rqyuk dh 4

- +,u,evkj LisDVªk fHkUu&fHkUu rki ij ikuh esa fy;s x;sA xbZ ftlls irk pyk fd tyh; NaCl esa Cl  vkSj H  ds 
35
Cl ,u,evkj }kjk NaCl ds fy, dyLVj cM+s o LFkkbZ chp et+cwr vUrfØZ;u gSA

feysA tks ;g crkrk gS fd NaCl esa Cl…...H ds et+cwr 

1 17 35

yo.kksa dk cgqdsUnzh; ,u,evkj v/;;u 

ikuh ds thok.kqjks/kh cukus gsrq LVkbfju MkbZfoukby DyksjksfeFkkbyhdj.k gsrq csathu dh isjk fLFkfr gksrh gSA 
csathu dh iksfyej fcM~l ls cuh Hkkjrh; jsftu ij ;g fo'ysÔ.k LVkbfju o Mkbfoukby csathu ls cuh 
MsUMªhej LFkkfir fd;s x;sA la'ysÔ.k çde dks tkuus gsrq /kukRed o _.kkRed vk;u fofue; f>fYy;ksa dh 

13lksfyM LVsV ,u,evkj mi;ksx esa fy;k x;kA C LisDVªk O;k[;k gsrq mi;ksx esa fy;k tkrk gSA bl le> dk 
fy;k x;kA jssftu esa çfrLFkkiu dh fofHkUu fLFkfr;ksa esa mi;ksx vkxs lYQksus’ku@DyksjksesfFkys’ku dh lkis{k 
v.kqvks a ds VqdMks a dk LisDVªk ns[kk x;kA vfHkfØ;k gsrq lajpuk lfØ; laca/k ds fy;s dj ldrs gSA

Hkkjrh; jsftu ij MsUMªhej ds LFkkiu dk Bksl ,u,evkj }kjk fo'ysÔ.k

lh,uVh dk ikfylYQksu ds lkFk feJ.k ,u,evkj }kjk esa nks ubZ pksfV;ka ns[kh xbZA ,d ,jksesfVd o vU; 
ns[kk x;kA ikfylYQksu lh,uVh dEikstkbV] 'kq) ,sfyQsfVd Hkkx esa tks ;g lwfpr djrk gS fd ;g 
ikfylYQksu rFkk lh,uVh ikfylYQksu feJ.k dk dEikstkbV lajpuk gh gSA 
,u,evkj fy;k x;kA lh,uVh ikfylYQksu dEikstkbV 

lh,uVh dkcZu usuksV~;wc dEikstkbV ikfylYQksu f>Yyh dh ,u,evkj O;k[;k

NMRCOSY }kjk tSyhd`r ikWfylsdsjkbM ls H o C esa o HSQC LisDVªk dks 70° C ij czqdj ds ekWMy ,Mokal II 
dksfjys'ku }kjk tSyhdj.k dk çde ns[kk x;kA  COSY 50 MHz esa BBO çksc }kjk ns[kk x;kA 

1 13

tSyhd`r ikWfylsdsjkbM dk ,u,evkj }kjk lajpukRed lq/kkj

β LisDVªk ntZ fd;k x;kA BCD ds lkFk dksEiysDl dh &lkbDyksMsDlVªhu ,d dk;jy ,u,evkj f'k¶V 
1ca/ku fLFkjkad vkSj fLFkjrk esa varj gksus dh otg ls H ,tsUV gS ftlls vfeuks vEyksa dh ,sus';ksesfjd 

,u,evkj pksfV;ksa dk foHkktu ns[kus dks feykA fj';ksY;w'ku çkIr dh xbZA BCD dh fHkUu lkUnzrk ij 
1vfeuks vEyksa ds ,sus';ksesfjd feJ.k dk H ,u,evkj 

,u,evkj }kjk lkbDyksMsDlVªhu (BCD) dh ,susu';ksesfjd p;ukRedrk β&

vk;u fofue; xq.k rFkk f>Yyh dh çd`fr dk fu/kkZj.k Mh¶;wtu MRI }kjk ekik x;kA f>Yyh ij ty dh ek=k 
vk;u fofue; LFky }kjk gksrk gSA fHkUu ty dh ek=k esa de djus ij Mh¶;wtu ewY; esa deh ns[kh xbZA 

+pkj bZMh f>fYy;ksa ds H O  ds Mh¶;wtu ewY;ksa dks 3

Mh¶;wtu ,evkjvkb }kjk ED f>Yyh ds vk;u fofue; LFky ds xq.kksa dk v/;;u 
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fdlh Hkh uewus dh ik'oZ lrg dk fp=.k dfBu gksrk gSA yh xbZA VkbVsfu;e IysV ij fo|qr fu#i.k }kjk LFkkfir 
bl gsrq VsyMZ ,lbZ,e LVc esa ,d xzqi cukdj uewus dks uewus dk ,d LVc ij ,lbZ,e fy;k x;kA 
fQVdj LØw yxk;s x;s vkSj fQj ,lbZ,e }kjk vkdkfjdh 

SEM lajpuk ysus gsrq rduhd dk fodkl 

pkyd cgqydksa dh jpuk oS|qr jklk;fud voLFkk ij vkdkj dh ,d Lo.kZ fxzM dks ofdZx bysDVªksM o fxzM ij 
fuHkZj djrh gSA ;g ifjfLFkfr ,D;q,s’ku o lsaflx gsrq ,sfuyhu dk oS|qr cgqydhdj.k dj bls jsQjsUl o 
cgqr mi;ksxh gSSA budh lajpuk o xq.kksa ds ckjs esa foLr`r dkÅUVj bysDVªksM ds #i esa ç;ksx fd;kA fofHkUu oS|qr 
v/;;u vHkh rd LFkkfir ugha gqvk gSA vr% TEM fxzM jklk;fud fLFkfr;ksa dks iksVsa';ks&Mkbusfed pØksa }kjk 
ij oS|qr jklk;fud rjhds ls esVfj;y dk LFkkiu djus ikfy,fuyhu fQYe dh vkdkfjdh dk TEM }kjk 
gsrq ,d fodYi fodflr fd;k x;kA bl gsrq 300 es'k v/;;u fd;k x;kA 

bysDVªksu ekbØksLdksih ¼TEM½ }kjk esVfj;y xq.k fooj.k

TEM fxzM ij uewuksa dk oS|qr jklk;fud fof/k }kjk LFkkiu djuk 

fØ;k'khy flyhdk d.k cgqyd f>Yyh ij fdl çdkj ls bldh lsDlfuax Øk;ks&ekbØksVkseh rduhd }kjk djds 
forfjr gksrs gSa budk fooj.k TEM }kjk ns[kk x;kA TEM fy;k x;kA 
f>fYy;ksa dh eksVkbZ ekbØksehVj jsat esa jgrh gS blfy, 

cgqyd f>fYy;ksa dk ekbØksVkseh fo'ysÔ.k 

fofHkUu çHkkxksa }kjk çkIr uewuks dh mPp leatu{kerk ¼gkbfjtksY;q'ku½ ij TEM ljpuk,a yh xbZA  

mPp leatu {kerkokyh TEM ljpuk,a 

fofHkUu çHkkxksa }kjk çkIr uewuksa dh mPp letau ¼gkbfjtksY;q'ku½ ij lajpuk,a yh xbZA 

mPp leatu {kerk okyh ,lb,e ljpuk,a 

f>Yyh dk [kqjnjkiu bldh nwÔ.krk ds vkdyu gsrq dh vuqifLFkfr esa fuEure 0.03 ,e,e gksrk gSA tcfd 
egRoiw.kZ y{k.k gSA ,,Q,e }kjk lseh dksUVsDV fof/k }kjk MO-3 ds lkFk 0.254 ,e,e] MO-4 ds lkFk 0.112 
f>Yyh dk [kqjnjkiu ns[kk x;kA mDr nh xbZ f>fYy;ksa esa ,e,e vkSj MO-6 ds lkFk 0.05 ,e,e n'kkZrk gSA 
APDSMO ¼flyksDlsu eksuksej½ ds ikfy dUMs'kslu }kjk AODSMO ds feykus ls 'kq# esa [kqjnjkiu (MO-3) c<+rk 
laxzg.k dks fn[kk;k x;kA laxzg.k flfydk ds lkFk c<+rk gS fQj ?kVrk gS (MO-4, MO-6)

tkrk gSA ihoh, iryh f>Yyh dk [kqjnjkiu Øksal fydj 

lrgh fo'ysÔ.k gsrq ,,Q,e

f>Yyh dh nwÔ.krk dk vkdyu 

1&feFkkby] 3&vkDVkWby bfeMktksfy;e DyksjkbM vkSj vkdkfjdh esa osfldYl dh xksykdkj vkd`fr yh xbZA 
3&feFkkby] 1&C;qVkby bfeMktksfy;e vkWDVkby osfldYl dk vkdkj 100-200 ,e,e ik;k x;kA 
lYQsV ds 2mM tyh; vk;fud nzo dh lrgh 

osflDyl dk fp=.k 

NaCl o QkLQsV yo.k }kjk jfpr fØLVyhd`r tsy dh ,,Q,e }kjk vkdkfjdh yh xbZA 

fØLVyhd`r vkdkfjdh

thok.kq dksf'kdk dh thok.kqjks/kh fØ;k'khyrk ds fy, vkdkfjdh #ikUrj.k ns[kk x;kA 
thok.kq fuyEcu dks ck;ksflMy cgqydksa ds lkFk feykdj 

thok.kq vkdkfjdh esa ifjorZu o.kZu 

RuCl  vkSj ty fojks/kh yEch J`a[kyk ds C  H , - C  H - foyk;d tSls ikuh esa oslhdYl cukrs gSA v/kzqoh; 3 18 37 14 29

C  H  ds o ckbZfijhMhu O;qRiUu dh vfHkfØ;k }kjk foyk;dksa tSls VkWyqbu o lkDyksgsDlsu esa fjolZ osflDYl 10 21

,EQhQkbYl cuk;s x;sA buesa tyLusgh #Fksfu;e dsUnzd cukrs gSaA
o ty fojks/kh yEch dkcZu J`a[kyk gksrh gSA ;s /kzqoh; 

#Fksfu;e ckbZfifjfMy vk/kkfjr ,EQhQkbYl ds osflDyl vkSj fjolZ osflDyl dk fp=.k 

ikuh esa NaCl DyLVj cukrk gS tks vU; yo.kksa ds foijhr gkbMªkstu cU/k ds dkj.k DyLVj esa rkieku ds lkFk 
35cM+s vkSj LFkk;h gksrs gSa ;g ,u,evkj }kjk irk yxk;k LFkkbRo vk tkrk gSA bu yo.kksa dk lkfyM Cl NMR 

 x;kA NaCl, KCl vkSj NH , Cl ds H, O o Cl fjdkMZ fd;k x;k vkSj muds foy;u LisDVªk ls rqyuk dh 4

- +,u,evkj LisDVªk fHkUu&fHkUu rki ij ikuh esa fy;s x;sA xbZ ftlls irk pyk fd tyh; NaCl esa Cl  vkSj H  ds 
35
Cl ,u,evkj }kjk NaCl ds fy, dyLVj cM+s o LFkkbZ chp et+cwr vUrfØZ;u gSA

feysA tks ;g crkrk gS fd NaCl esa Cl…...H ds et+cwr 

1 17 35

yo.kksa dk cgqdsUnzh; ,u,evkj v/;;u 

ikuh ds thok.kqjks/kh cukus gsrq LVkbfju MkbZfoukby DyksjksfeFkkbyhdj.k gsrq csathu dh isjk fLFkfr gksrh gSA 
csathu dh iksfyej fcM~l ls cuh Hkkjrh; jsftu ij ;g fo'ysÔ.k LVkbfju o Mkbfoukby csathu ls cuh 
MsUMªhej LFkkfir fd;s x;sA la'ysÔ.k çde dks tkuus gsrq /kukRed o _.kkRed vk;u fofue; f>fYy;ksa dh 

13lksfyM LVsV ,u,evkj mi;ksx esa fy;k x;kA C LisDVªk O;k[;k gsrq mi;ksx esa fy;k tkrk gSA bl le> dk 
fy;k x;kA jssftu esa çfrLFkkiu dh fofHkUu fLFkfr;ksa esa mi;ksx vkxs lYQksus’ku@DyksjksesfFkys’ku dh lkis{k 
v.kqvks a ds VqdMks a dk LisDVªk ns[kk x;kA vfHkfØ;k gsrq lajpuk lfØ; laca/k ds fy;s dj ldrs gSA

Hkkjrh; jsftu ij MsUMªhej ds LFkkiu dk Bksl ,u,evkj }kjk fo'ysÔ.k

lh,uVh dk ikfylYQksu ds lkFk feJ.k ,u,evkj }kjk esa nks ubZ pksfV;ka ns[kh xbZA ,d ,jksesfVd o vU; 
ns[kk x;kA ikfylYQksu lh,uVh dEikstkbV] 'kq) ,sfyQsfVd Hkkx esa tks ;g lwfpr djrk gS fd ;g 
ikfylYQksu rFkk lh,uVh ikfylYQksu feJ.k dk dEikstkbV lajpuk gh gSA 
,u,evkj fy;k x;kA lh,uVh ikfylYQksu dEikstkbV 

lh,uVh dkcZu usuksV~;wc dEikstkbV ikfylYQksu f>Yyh dh ,u,evkj O;k[;k

NMRCOSY }kjk tSyhd`r ikWfylsdsjkbM ls H o C esa o HSQC LisDVªk dks 70° C ij czqdj ds ekWMy ,Mokal II 
dksfjys'ku }kjk tSyhdj.k dk çde ns[kk x;kA  COSY 50 MHz esa BBO çksc }kjk ns[kk x;kA 

1 13

tSyhd`r ikWfylsdsjkbM dk ,u,evkj }kjk lajpukRed lq/kkj

β LisDVªk ntZ fd;k x;kA BCD ds lkFk dksEiysDl dh &lkbDyksMsDlVªhu ,d dk;jy ,u,evkj f'k¶V 
1ca/ku fLFkjkad vkSj fLFkjrk esa varj gksus dh otg ls H ,tsUV gS ftlls vfeuks vEyksa dh ,sus';ksesfjd 

,u,evkj pksfV;ksa dk foHkktu ns[kus dks feykA fj';ksY;w'ku çkIr dh xbZA BCD dh fHkUu lkUnzrk ij 
1vfeuks vEyksa ds ,sus';ksesfjd feJ.k dk H ,u,evkj 

,u,evkj }kjk lkbDyksMsDlVªhu (BCD) dh ,susu';ksesfjd p;ukRedrk β&

vk;u fofue; xq.k rFkk f>Yyh dh çd`fr dk fu/kkZj.k Mh¶;wtu MRI }kjk ekik x;kA f>Yyh ij ty dh ek=k 
vk;u fofue; LFky }kjk gksrk gSA fHkUu ty dh ek=k esa de djus ij Mh¶;wtu ewY; esa deh ns[kh xbZA 

+pkj bZMh f>fYy;ksa ds H O  ds Mh¶;wtu ewY;ksa dks 3

Mh¶;wtu ,evkjvkb }kjk ED f>Yyh ds vk;u fofue; LFky ds xq.kksa dk v/;;u 
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,Vhvkj&vkbZvkj LisDVªksLdksih vk/kkfjr fo'ysÔ.kkRed ty dh 'kksÔ.k p;ukRedrk 2 ls 8% c<+hA iksyh,ekbM 
fof/k dk fodkl fd;k x;k ftlls fjolZ vksLekslhl ds fy, ty xSj&foyk;d gksus dh otg ls f>Yyh dh 
ik syh,ekbM f>Yyh es a ty&feFk suky vkSj lrg lajpuk vçHkkfor jgrh gSA nwljh rjQ f>Yyh esa 
ty&vkblksçksisuky ?kksy esa ls ty vkSj vYdksgksy ds vYdksgksy 'kksÔ.k ls iksyh,ekbM dh fof'k"V vkbZvkj 
'kksÔ.k dks ekik x;kA f>Yyh esa vYdksgksy dh rqyuk esa csUM rhozrk esa deh gksrh gS ftldk eryc ;g gS fd 
ty dk 'kksÔ.k çkFkfed gSA ?kksy esa vYdksgksy dh f>Yyh dh lrg lajpuk esa ifjorZu gqvk ftldh iqf"V 
lkUnzrk c<+us ij feFksuksy dh rqyuk esa ty dh 'kksÔ.k AFM vkSj SEM }kjk f>Yyh ds [kqjnjsiu esa ifjorZu dks 
p;ukRedrk 6 ls 328 tcfd vkblksçksisuky dh rqyuk esa ns[kdj gqbZA 

,Vhvkj&vkbZvkj }kjk iksyh,ekbM f>Yyh ij ikuh rFkk vYdksgksy ds 'kksÔ.k dk v/;;u

jksxxzLr ikS/ks ds rus esa ,ukVksfedy ifjorZuksa dk esa çksVksu ladsr dh rhozrk esa deh ikbZ xbZ ftlls ;g 
,evkjvkbZ v/;;u dj mldh rqyuk LoLFk ikS/ks ls dh ladsr feyrk gS fd jksxxzLr gksus ij >kbye dh ty 
xbZA A ¼LoLFk½ B ¼de LoLFk½ vkSj C ¼lcls de LoLFk½ ca/ku {kerk de gks tkrh gSA 
ruksa dh ,evkjvkbZ Nfo yh xbZ gSA rus C esa >kbye {ks= 

ikS/ks ds rus dk ,ukVksfedy ,evkjvkbZ v/;;u

Fe O  uSuksd.k viuh pqacdh; xq.k dh otg ls foJke uSuksd.kksa (A<B<C<D<E) dks rS;kj dj mudh Nfo çkIr 3 4

le; dks çHkkfor dj ,evkjvkbZ oSÔE; çHkko mRiUu dj dh xbZA ;g ns[kk x;k gS fd T  Hkkfjr Nfo;ksa esa oSÔE; 2

ldrs gSaA ,sls d.kksa ds oSÔE; çHkko dks le>us ds fy, çHkko vf/kd rst+h ls c<+rk gSA T  Hkkfjr Nfo;ksa dh 1

500MHz czwdj lw{e Nfo ,u,evkj LisDVªksehVj ij rqyuk esa uSuksd.kksa dh lkUnzrk ds lkFk Nfo esa oSÔE; çHkko 
mudh Nfo çkIr dh xbZA fHkUu lkanzrkokys ikap Fe O  c<+rk gSA 3 4

Fe O  uSuksd.kksa dk ,evkjvkbZ oSÔE; v/;;u3 4

AS II – HC vkbZlh LraHk ds lkFk lk/kkj.k ued esa x;kA ued esa czksekbM vkSj lYQsV dh lkUnzrk dk ≥ 4 
czksekbM vkSj lYQsV dk vk;u ØksesVksxzkQhd vkdyu rFkk 1±0 ihih,e Øe'k% ek=kRed fo'ysÔ.k laHko gqvkA 
fd;k x;kA flaFksfVd uewuksa esa ,uk;uksa dh ek=kRed lk/kkj.k ued esa czksekbM vkSj lYQsV ds ,d lkFk gksus 
çkfIr dh vkSj fHkUu dsVk;u dk gLr{ksi v/;;u fd;k ij Hkh fo'ysÔ.k fd;k x;k vkSj nksuksa ?kVdksa dk fu/kkZj.k 
x;kA flYoj dkfVZt tks fd vkerkSj ij mPp DyksjkbM ,d gh ØksesVksxzkQh pky esa fd;k x;kA O;olkf;d #i ls 
esVªhDl dks gVkus esa mi;ksx dh tkrh gS] mlds fcuk miyC/k yo.kksa esa czksekbM vkSj lYQsV dk fu/kkZj.k bl 
mi;ksx fd, laiw.kZ czksekbM@lYQsV dk fu/kkZj.k fd;k fof/k ls lQyrkiwoZd fd;k x;kA 

 

vk;u ØksesVksxzkQh }kjk lk/kkj.k ued esa czksekbM vkSj lYQsV dk fu/kkZj.k 

/kkrqvksa dh lw{e ek=k fu/kkZj.k ds fy, bUMfDVoyh Hkkjh@foÔkDr /kkrqvksa dh fuxjkuh] nok mRiknksa esa /kkrq 
IykTek LisDVªksfefr rduhd dk ç;ksx fd;k tkrk gSA v'kq)rkvksa] tSfod uewuksa esa lw{e iksÔd rRo] feV`h esa /kkrq 
laLFkku ds fofHkUu foHkkxksa vkSj ckgjh mi;ksxdrkZvksa ls vk;u] ft+;ksykbV esa /kkrq vk;uksa dk vknku&çnku vkSj 
çkIr fofHkUu çdkj ds uewuksa esa rRo fo'ysÔ.k ds fy, bl çfrfØ;k e/;orhZ dh fuxjkuh esa bl midj.k dk 
;U= dk çeq[k mi;ksx fd;k x;kA eyty çokg esa vuqç;ksx fd;k x;kA 

rRo fo'ysÔ.k gsrq bUMfDVoyh ;qfXer IykTek LisDVªksehVj

,Dlvkj,Q LisDVªksehVj ls fofHkUu Bksl uewuksa dk Hkkjh foÔkDr /kkrq fu/kkZj.k (5) isphnk uewuksa dk 
ek=kRed rRo fo'ysÔ.k fd;k x;kA blds }kjk (1) ekud&jfgr fo'ysÔ.k (6) ¶yksjkbM gVkus okys jslhu ds 
vokafNr rRoksa dh v'kqf);ksa dk fu/kkZj.k (2) ft+;ksykbV o mipkj vkSj iqu%çkfIr ds fofHkUu pj.kksa esa] /kkrq vk;uksa ds 
vU; lacaf/kr çnkFkksZ esa /kkrq vk;uksa dk vknku&çnku (3) vknku&çnku ds v/;;u esa fd;k x;kA 
dPph vkSj mUur Dys dh jpukvksa esa varj (4) feV`h esa 

rRo fo'ysÔ.k gsrq ,Dl&js ¶yksfjlsUl ¼,Dlvkj,Q½ 

flaFksfVd gkbMªksVsylkbV] Dys] ft+;ksykbV] flfydk] dsyhczsV fd;k x;k FkkA mRikn fodkl rFkk c<+s iSekus ij 
CaCO ] ck;ksekl ls fu"dkfÔr iksyhlsDjkbM vkfn dk  mRiknu ds nkSjku d.k vkdkj dh gj dne ij ut+j j[kh 3

'xhyh eki i)fr' ls d.k vkdkj forj.k fo'ysÔ.k fd;k xbZ vkSj bldh çfØ;k cukus esa vuqdwyu vkSj 
x;kA esllZ ;wcsd fyfeVsM dh çokg /kkjk ls çkIr ekudhdj.k esa bl fo'ysÔ.k dh egRoiw.kZ Hkwfedk jghA 
flaFksfVd gkbMªksVsylkbV ds PSD fo'ysÔ.k gsrq ,d fof/k ;g fo'ysÔ.kkRed i)fr lexz SHT la'ysÔ.k çkS|ksfxdh 
dk fodkl fd;k x;kA midj.k dks ekud lanHkZ ls iSdst ds ykblsal dk ,d fgLlk jgh gSA 

d.k vkdkj forj.k (PSD) fo'ysÔ.k

mRçsjd vkSj xSl i`FkDdj.k inkFkZ tSls /kkrq vkDlkbM] mRçsj.k rFkk i`FkDdj.k çkS|ksfxdh esa bl ijh{k.k }kjk 
ft;ksykbV] flfydk] dkcZu uSuks V;wc] ftjdksuh;k] Dys csgrj inkFkksZ dk fodkl o fMtkbu djus esa rdZlaxr 
vkfn inkFkksZ ds nks çeq[k çkpky] fof'k"V lrg {ks=Qy lksp çkIr gksrh gSA 
vkSj laja/kzh ds ekiu esa] ;g ;a= vkadM+k çnku djrk jgkA 

lrg {ks=Qy vkSj laja/kzh ekiu ds fy;s HkkSfrd&'kksÔ.k ;a= 

;woh çdk'k fofdj.k dh mifLFkfr esa Qhuksy] ds iru dk fo'ysÔ.k fd;k x;kA behMk>ksfy;e 
DyksjksQhuksy] ukbVªkscsUthu] jksMkekbZu] esykpkbV xzhu vk/kkfjr vk;ksfud rjy inkFkZ] fHkUu dkcZfud o 
vkSj dksaxks jsM ds çdk'k&mRçsj.k iru dks le>us ds fy, vdkcZfud rFkk çkd`frd mRiknksa ds y{k.k o.kZu esa 
bZ,lvkbZ&,e,l dk O;kid mi;ksx fd;k x;kA ,ylh&,e,l dk fu;fer mi;ksx fd;k x;kA 
bZ,lvkbZ&,e,l ls leqnzh 'kSoky ck;ksekl dk lsywykst 

Hkkj vkSj mRikn igpku ds fy, ,ylh&,e,l

iwoZ esa gekjs }kjk b,lvkbZ&,e,l dk vuqç;ksx leqnzh igys ugha fd;k x;k] mudh igpku o ek=kRed 
'kSoky jl esa ekStwn ikS/kksa dh o`f) fu;kedksa dh igpku ds fo'ysÔ.k gsrq bl fof/k dk foLrkj fd;k x;kA 
fy, fd;k x;k FkkA ,sls o`f) fu;ked ftudk fo'ysÔ.k buMksy&3&çksih;ksfud vEy ds fo'ysÔ.k esa fd;k x;kA 

leqnzh 'kSoky esa ekStwn ikS/kksa dh o`f) fu;kedksa dk ,ylh&,e,l }kjk fo'ysÔ.k 

leqnzh cSDVhfj;k ds jl esa N&,ekby&gksekslhjhu dh vuqdwyu ds ckn ekud uewus dk ,ylh&,e,l 
igpku gsrq bZ,lvkbZ&,e,l vkSj ,e,l@,e,l }kjk ØksesVksxzke mRiUu fd;k x;kA rri'pkr~ dbZ çkd`frd 
v/;;u fd;k x;kA ,ylh&bZ,lvkbZ&,e,l ekinaMks ds jlksa dk bl fof/k }kjk fo'ysÔ.k fd;k x;kA 

leqnzh cSDVhfj;k ds jl esa  N&,lkby&gksekslhjhu dk ,ylh,e,l@,e,l }kjk v/;;u 

Økl yhadj dh lgk;rk ls PDMS dk mi;ksx dj ØksesVksxzke çkIr gqvk ftldk mi;ksx fofHkUu vkjVh 
f>Yyh rS;kj dh tkrh gSA nwfÔr ikuh esa ls vksxsZfud ¼fjVsU'ku VkbZe½ ij LisDVªk dh pksfV;ksa dks mRiUu djus 
inkFkksZ dks fQYVj djus esa ;s f>fYy;k¡ lgk;d gaSA ds fy, fd;k x;kA nks vyx PDMS ds fy, MkVk mRiUu 
PDMS ds vk.kfod Hkkj forj.k dk v/;;u djus ds fy, fd;k x;kA 2900 vk.kfod Hkkj rd nksuksa ;kSfxdksa ds 
,ylh&,e,l vk/kkfjr ,d fo'ysÔ.k fof/k dk fodkl fHkUu cgqydhdj.k Lrj ds vuqlkj vk.kfod Hkkj çkIr 
fd;k x;kA ,lbZlh@thihlh ikjaifjd fof/k vlkekU; gq,A ,lblh@thihlh fo'ysÔ.k ds nkSjku PDMS 

#i ls mPp vk.kfod Hkkj ns nsrh gS ¼yxHkx ,d yk[k½A ,df=r lajpuk cuk ysrs gSa ftlls ;s mPp vk.kfod Hkkj 
ifj.kkeksa dh oS/krk ds fy, ,ylh&,ihlhvkbZ&,e,l  fn[kkrs gSaA vr% PDMS ds vk.kfod Hkkj forj.k ds fy, 
fof/k dk fodkl fd;k x;kA vuqdwyu ij gesa Hkkj ,ylh&,ihlhvkbZ&,e,l ,d csgrj fof/k gSaA

,ylh&,e,l }kjk iksyhMkbZehFkkby lhysUl (PDMS) dk y{k.k o.kZu 
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,Vhvkj&vkbZvkj LisDVªksLdksih vk/kkfjr fo'ysÔ.kkRed ty dh 'kksÔ.k p;ukRedrk 2 ls 8% c<+hA iksyh,ekbM 
fof/k dk fodkl fd;k x;k ftlls fjolZ vksLekslhl ds fy, ty xSj&foyk;d gksus dh otg ls f>Yyh dh 
ik syh,ekbM f>Yyh es a ty&feFk suky vkSj lrg lajpuk vçHkkfor jgrh gSA nwljh rjQ f>Yyh esa 
ty&vkblksçksisuky ?kksy esa ls ty vkSj vYdksgksy ds vYdksgksy 'kksÔ.k ls iksyh,ekbM dh fof'k"V vkbZvkj 
'kksÔ.k dks ekik x;kA f>Yyh esa vYdksgksy dh rqyuk esa csUM rhozrk esa deh gksrh gS ftldk eryc ;g gS fd 
ty dk 'kksÔ.k çkFkfed gSA ?kksy esa vYdksgksy dh f>Yyh dh lrg lajpuk esa ifjorZu gqvk ftldh iqf"V 
lkUnzrk c<+us ij feFksuksy dh rqyuk esa ty dh 'kksÔ.k AFM vkSj SEM }kjk f>Yyh ds [kqjnjsiu esa ifjorZu dks 
p;ukRedrk 6 ls 328 tcfd vkblksçksisuky dh rqyuk esa ns[kdj gqbZA 

,Vhvkj&vkbZvkj }kjk iksyh,ekbM f>Yyh ij ikuh rFkk vYdksgksy ds 'kksÔ.k dk v/;;u

jksxxzLr ikS/ks ds rus esa ,ukVksfedy ifjorZuksa dk esa çksVksu ladsr dh rhozrk esa deh ikbZ xbZ ftlls ;g 
,evkjvkbZ v/;;u dj mldh rqyuk LoLFk ikS/ks ls dh ladsr feyrk gS fd jksxxzLr gksus ij >kbye dh ty 
xbZA A ¼LoLFk½ B ¼de LoLFk½ vkSj C ¼lcls de LoLFk½ ca/ku {kerk de gks tkrh gSA 
ruksa dh ,evkjvkbZ Nfo yh xbZ gSA rus C esa >kbye {ks= 

ikS/ks ds rus dk ,ukVksfedy ,evkjvkbZ v/;;u

Fe O  uSuksd.k viuh pqacdh; xq.k dh otg ls foJke uSuksd.kksa (A<B<C<D<E) dks rS;kj dj mudh Nfo çkIr 3 4

le; dks çHkkfor dj ,evkjvkbZ oSÔE; çHkko mRiUu dj dh xbZA ;g ns[kk x;k gS fd T  Hkkfjr Nfo;ksa esa oSÔE; 2

ldrs gSaA ,sls d.kksa ds oSÔE; çHkko dks le>us ds fy, çHkko vf/kd rst+h ls c<+rk gSA T  Hkkfjr Nfo;ksa dh 1

500MHz czwdj lw{e Nfo ,u,evkj LisDVªksehVj ij rqyuk esa uSuksd.kksa dh lkUnzrk ds lkFk Nfo esa oSÔE; çHkko 
mudh Nfo çkIr dh xbZA fHkUu lkanzrkokys ikap Fe O  c<+rk gSA 3 4

Fe O  uSuksd.kksa dk ,evkjvkbZ oSÔE; v/;;u3 4

AS II – HC vkbZlh LraHk ds lkFk lk/kkj.k ued esa x;kA ued esa czksekbM vkSj lYQsV dh lkUnzrk dk ≥ 4 
czksekbM vkSj lYQsV dk vk;u ØksesVksxzkQhd vkdyu rFkk 1±0 ihih,e Øe'k% ek=kRed fo'ysÔ.k laHko gqvkA 
fd;k x;kA flaFksfVd uewuksa esa ,uk;uksa dh ek=kRed lk/kkj.k ued esa czksekbM vkSj lYQsV ds ,d lkFk gksus 
çkfIr dh vkSj fHkUu dsVk;u dk gLr{ksi v/;;u fd;k ij Hkh fo'ysÔ.k fd;k x;k vkSj nksuksa ?kVdksa dk fu/kkZj.k 
x;kA flYoj dkfVZt tks fd vkerkSj ij mPp DyksjkbM ,d gh ØksesVksxzkQh pky esa fd;k x;kA O;olkf;d #i ls 
esVªhDl dks gVkus esa mi;ksx dh tkrh gS] mlds fcuk miyC/k yo.kksa esa czksekbM vkSj lYQsV dk fu/kkZj.k bl 
mi;ksx fd, laiw.kZ czksekbM@lYQsV dk fu/kkZj.k fd;k fof/k ls lQyrkiwoZd fd;k x;kA 

 

vk;u ØksesVksxzkQh }kjk lk/kkj.k ued esa czksekbM vkSj lYQsV dk fu/kkZj.k 

/kkrqvksa dh lw{e ek=k fu/kkZj.k ds fy, bUMfDVoyh Hkkjh@foÔkDr /kkrqvksa dh fuxjkuh] nok mRiknksa esa /kkrq 
IykTek LisDVªksfefr rduhd dk ç;ksx fd;k tkrk gSA v'kq)rkvksa] tSfod uewuksa esa lw{e iksÔd rRo] feV`h esa /kkrq 
laLFkku ds fofHkUu foHkkxksa vkSj ckgjh mi;ksxdrkZvksa ls vk;u] ft+;ksykbV esa /kkrq vk;uksa dk vknku&çnku vkSj 
çkIr fofHkUu çdkj ds uewuksa esa rRo fo'ysÔ.k ds fy, bl çfrfØ;k e/;orhZ dh fuxjkuh esa bl midj.k dk 
;U= dk çeq[k mi;ksx fd;k x;kA eyty çokg esa vuqç;ksx fd;k x;kA 

rRo fo'ysÔ.k gsrq bUMfDVoyh ;qfXer IykTek LisDVªksehVj

,Dlvkj,Q LisDVªksehVj ls fofHkUu Bksl uewuksa dk Hkkjh foÔkDr /kkrq fu/kkZj.k (5) isphnk uewuksa dk 
ek=kRed rRo fo'ysÔ.k fd;k x;kA blds }kjk (1) ekud&jfgr fo'ysÔ.k (6) ¶yksjkbM gVkus okys jslhu ds 
vokafNr rRoksa dh v'kqf);ksa dk fu/kkZj.k (2) ft+;ksykbV o mipkj vkSj iqu%çkfIr ds fofHkUu pj.kksa esa] /kkrq vk;uksa ds 
vU; lacaf/kr çnkFkksZ esa /kkrq vk;uksa dk vknku&çnku (3) vknku&çnku ds v/;;u esa fd;k x;kA 
dPph vkSj mUur Dys dh jpukvksa esa varj (4) feV`h esa 

rRo fo'ysÔ.k gsrq ,Dl&js ¶yksfjlsUl ¼,Dlvkj,Q½ 

flaFksfVd gkbMªksVsylkbV] Dys] ft+;ksykbV] flfydk] dsyhczsV fd;k x;k FkkA mRikn fodkl rFkk c<+s iSekus ij 
CaCO ] ck;ksekl ls fu"dkfÔr iksyhlsDjkbM vkfn dk  mRiknu ds nkSjku d.k vkdkj dh gj dne ij ut+j j[kh 3

'xhyh eki i)fr' ls d.k vkdkj forj.k fo'ysÔ.k fd;k xbZ vkSj bldh çfØ;k cukus esa vuqdwyu vkSj 
x;kA esllZ ;wcsd fyfeVsM dh çokg /kkjk ls çkIr ekudhdj.k esa bl fo'ysÔ.k dh egRoiw.kZ Hkwfedk jghA 
flaFksfVd gkbMªksVsylkbV ds PSD fo'ysÔ.k gsrq ,d fof/k ;g fo'ysÔ.kkRed i)fr lexz SHT la'ysÔ.k çkS|ksfxdh 
dk fodkl fd;k x;kA midj.k dks ekud lanHkZ ls iSdst ds ykblsal dk ,d fgLlk jgh gSA 

d.k vkdkj forj.k (PSD) fo'ysÔ.k

mRçsjd vkSj xSl i`FkDdj.k inkFkZ tSls /kkrq vkDlkbM] mRçsj.k rFkk i`FkDdj.k çkS|ksfxdh esa bl ijh{k.k }kjk 
ft;ksykbV] flfydk] dkcZu uSuks V;wc] ftjdksuh;k] Dys csgrj inkFkksZ dk fodkl o fMtkbu djus esa rdZlaxr 
vkfn inkFkksZ ds nks çeq[k çkpky] fof'k"V lrg {ks=Qy lksp çkIr gksrh gSA 
vkSj laja/kzh ds ekiu esa] ;g ;a= vkadM+k çnku djrk jgkA 

lrg {ks=Qy vkSj laja/kzh ekiu ds fy;s HkkSfrd&'kksÔ.k ;a= 

;woh çdk'k fofdj.k dh mifLFkfr esa Qhuksy] ds iru dk fo'ysÔ.k fd;k x;kA behMk>ksfy;e 
DyksjksQhuksy] ukbVªkscsUthu] jksMkekbZu] esykpkbV xzhu vk/kkfjr vk;ksfud rjy inkFkZ] fHkUu dkcZfud o 
vkSj dksaxks jsM ds çdk'k&mRçsj.k iru dks le>us ds fy, vdkcZfud rFkk çkd`frd mRiknksa ds y{k.k o.kZu esa 
bZ,lvkbZ&,e,l dk O;kid mi;ksx fd;k x;kA ,ylh&,e,l dk fu;fer mi;ksx fd;k x;kA 
bZ,lvkbZ&,e,l ls leqnzh 'kSoky ck;ksekl dk lsywykst 

Hkkj vkSj mRikn igpku ds fy, ,ylh&,e,l

iwoZ esa gekjs }kjk b,lvkbZ&,e,l dk vuqç;ksx leqnzh igys ugha fd;k x;k] mudh igpku o ek=kRed 
'kSoky jl esa ekStwn ikS/kksa dh o`f) fu;kedksa dh igpku ds fo'ysÔ.k gsrq bl fof/k dk foLrkj fd;k x;kA 
fy, fd;k x;k FkkA ,sls o`f) fu;ked ftudk fo'ysÔ.k buMksy&3&çksih;ksfud vEy ds fo'ysÔ.k esa fd;k x;kA 

leqnzh 'kSoky esa ekStwn ikS/kksa dh o`f) fu;kedksa dk ,ylh&,e,l }kjk fo'ysÔ.k 

leqnzh cSDVhfj;k ds jl esa N&,ekby&gksekslhjhu dh vuqdwyu ds ckn ekud uewus dk ,ylh&,e,l 
igpku gsrq bZ,lvkbZ&,e,l vkSj ,e,l@,e,l }kjk ØksesVksxzke mRiUu fd;k x;kA rri'pkr~ dbZ çkd`frd 
v/;;u fd;k x;kA ,ylh&bZ,lvkbZ&,e,l ekinaMks ds jlksa dk bl fof/k }kjk fo'ysÔ.k fd;k x;kA 

leqnzh cSDVhfj;k ds jl esa  N&,lkby&gksekslhjhu dk ,ylh,e,l@,e,l }kjk v/;;u 

Økl yhadj dh lgk;rk ls PDMS dk mi;ksx dj ØksesVksxzke çkIr gqvk ftldk mi;ksx fofHkUu vkjVh 
f>Yyh rS;kj dh tkrh gSA nwfÔr ikuh esa ls vksxsZfud ¼fjVsU'ku VkbZe½ ij LisDVªk dh pksfV;ksa dks mRiUu djus 
inkFkksZ dks fQYVj djus esa ;s f>fYy;k¡ lgk;d gaSA ds fy, fd;k x;kA nks vyx PDMS ds fy, MkVk mRiUu 
PDMS ds vk.kfod Hkkj forj.k dk v/;;u djus ds fy, fd;k x;kA 2900 vk.kfod Hkkj rd nksuksa ;kSfxdksa ds 
,ylh&,e,l vk/kkfjr ,d fo'ysÔ.k fof/k dk fodkl fHkUu cgqydhdj.k Lrj ds vuqlkj vk.kfod Hkkj çkIr 
fd;k x;kA ,lbZlh@thihlh ikjaifjd fof/k vlkekU; gq,A ,lblh@thihlh fo'ysÔ.k ds nkSjku PDMS 

#i ls mPp vk.kfod Hkkj ns nsrh gS ¼yxHkx ,d yk[k½A ,df=r lajpuk cuk ysrs gSa ftlls ;s mPp vk.kfod Hkkj 
ifj.kkeksa dh oS/krk ds fy, ,ylh&,ihlhvkbZ&,e,l  fn[kkrs gSaA vr% PDMS ds vk.kfod Hkkj forj.k ds fy, 
fof/k dk fodkl fd;k x;kA vuqdwyu ij gesa Hkkj ,ylh&,ihlhvkbZ&,e,l ,d csgrj fof/k gSaA

,ylh&,e,l }kjk iksyhMkbZehFkkby lhysUl (PDMS) dk y{k.k o.kZu 
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fuEu ck"i'khy gksus dh otg ls dkcksZgkbMªsV dk bdkb;ksa dh lajpuk le>us esa bl v/;;u dh lgk;rk 
thlh,e,l }kjk fo'ysÔ.k eqf'dy gksrk gSA fdUrq ;g feyhA bl fof/k dks ifjofrZr dj feFkkbysVsM dk 
fo'ysÔ.k ck"i'khy] ,lhVsV O;qRiUu }kjk laHko gSA vkdyu Hkh fd;k x;k] ftlls iksyhlsdjkbM ds fofHkUu 
fo'ysÔ.k gsrq vuqdwy ifjfLFkfr;k¡ cukdj yxHkx 125 eksuksej ds chp dk laca/k le>k tk ldsA 
uewuksa dk fo'ysÔ.k fd;k x;kA fofHkUu iksyhlsdjkbM 

dkcksZgkbMªsV ds fo'ysÔ.k gsrq thlh,e,l

olk;qDr vEyksa ds fo'ysÔ.k gsrq ekStwnk fof/k esa ifjorZu ls çkIr olk;qDr vEyksa dh #ijs[kk cukus esa blh fof/k dk 
dj rhl feuV esa 36 olkeqDr vEyksa dks i`Fkd dj mudh ç;ksx fd;k x;kA 
igpku dj ek=kRed fo'ysÔ.k fd;k x;kA fofHkUu lzksrksa 

olk;qDr vEyksa ds fy, thlh,e,l

thok'e Mht+y esa fefJr olk;qDr vEy ¼ck;ksMht+y½ dk bl mís'; ds fy, VsVªkMhdsu vkSj ikfefVd vEy 
vkdyu ,d dfBu leL;k gSA blds vkdyu gsrq feFkkby bLVj dks ekud lanHkZ ds #i esa mi;ksx fd;k 
thlh,e,l vk/kkfjr ,d fof/k dk fodkl fd;k x;kA x;kA 

thok'e Mht+y fefJr ck;ksMht+y ds eki gsrq thlh,e,l 

5&¶yksjks ;wjklhy] 6&ejsdsIVksI;wfju] VseksDlhQhu] ,d fof/k dk fodkl fd;k x;kA ,ehVªhIVhyhu dk 
2,ehVªhIVhyhu] uksfVªZIVhyhu] dsisflVkckbu] Dohuhu] dsyhczs'ku oØ (R ≥ 0.0996) cuk;k x;kA nok dh 

fjQSfEiflu] foVkfeu ch&12] vkSj lkbDyksQkWLQsekbM fu;af=r fjdkMZ ds fy, Dys ,d egRoiw.kZ ifj;kstuk gS 
ds i`FkDdj.k vkSj ek=k fu/kkZj.k gsrq ,pih,ylh vk/kkfjr ftlesa bl dk;Z dk egRoiw.kZ ;ksxnku gSA 

,pih,ylh }kjk Mªx fMyhojh v/;;u

xqyczkUMslu dsfedYl çk- yh- iknzk] oMksnjk ls gesa ekse midj.k dk fodkl fd;k x;k ftlls uewus dk 
ds uewus Mªki xyukad eki gsrq çkIr gq,A ?kjsyw ç;kl }kjk lQyrkiwoZd fo'ysÔ.k fd;k tk ldkA

Mªki xyukad eki midj.k dk ?kjsyw fodkl 

tSo bFksuksy dk fodkl laLFkku dh ,d çeq[k ifj;kstuk fy, yxHkx 250 uewuksa dk fo'ysÔ.k fd;k x;kA vU; 
gSA fdf.or ek/;e ls çkIr bFksuksy ds vkdyu gsrq fd.ou mi&mRiknksa ds vkdyu ds fy, bl fof/k dk 
thlh,p,l,e,l dh lgk;rk ls ,d fof/k dk fodkl mi;qDr la'kks/ku fd;k x;kA 
fd;k x;kA fd.ou dh ifjfLFkfr;ksa dks vuqdwy cukus ds 

bFksuksy fo'ysÔ.k ds fy, gsMLisl ¼thlh,p,l,e,l½ ds lkFk thlh,e,l
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Centralized instrumental facility under Analytical Science Division was created in 2002 with 
the aim to bring all the major instruments of the institute under one umbrella to provide equal 
opportunity to all the users of the institute to use the facility for their work. Since its formation, 
Analytical Science Division has been rendering analytical services and intellectual input to all 
the in-house projects. The spare times of the instruments have also been utilized to render 
analytical services to the outside users, mainly for Ph. D. students from various universities 
and academic institutions. For outside users, analytical services were provided on payment 
basis (rate for analytical charges were approved by CSIR), however for Ph.D. students 75% 
discount on normal rates was offered to promote R & D activities of this region. This 
centralized facility has started with a few instruments and subsequently every year new 
instruments have been added according to institute's requirement and at present there are 35 
major instruments. A group of dedicated scientists and technicians are involved in 
maintenance and operation of these instruments and also to develop new analytical methods as 
and when required for institute's R & D activities. 

The list of instruments available under centralized facility during the reporting period, and the 
number of samples analyzed with these instruments are summarized and given below. For the 
record, we have calculated the value of the service rendered during the year on the basis of 
normal charges as approved by CSIR. 

In addition to providing  analytical services, we were also involved in analytical method 
development and modification of existing methods for better results. Highlights of some of 
the work are given below. 

ANALYTICAL SERVICES AND 
METHOD DEVELOPMENT
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201

FT-NMR (500 MHz)

FT-NMR (200 MHz)

FT-IR

FT-IR-Raman 

CHNS/O Analyser

Inductive Coupled Plasma Spectrometer (ICP)

X-ray Fluorescence Spectrometer (XRF)

Atomic Absorption Spectrometer (AAS)

Ion Chromatograph (IC)

Single Crystal XRD 

Powder XRD 

Thermal Analysers  (TGA, DSC, DMA)

Surface Area Analyser

Particle Size Analyser

Scanning Electron Microscope (SEM)

Transmission Electron Microscope (TEM, 200 KeV)

Tensiometer

Rheometer

Spectrofluorimeter

Spectrofluorimeter (with life-time attachment)

Spectrofluorimeter

Spectrophotometers (UV-VIS-NIR)

Circular Dichroism (CD) Polarimeter

HPLC (three)

GC

GC-MS (with head space analyzer)

Total Organic Carbon Analyzer (TOC)

Biodiesel Rancimat

Atomic Force Microscope (AFM)

Time Correlated Single Photon Counting 

instrument (TCSPC)

Bruker,  Avance II 500

Bruker,  DPX-200

Perkin Elmer, GX- FTIR 

Nicolet FT-IR, NXR FT-Raman

Perkin Elmer, Series II, 2400 

Perkin Elmer, Optima 2000

Bruker AXS, S4 Pioneer

Shimadzu, AA-680

Dionex  DX-500

Bruker Smart Apex CCD

Philips X'pert MPD System

Mettler Toledo

Micromeritics, ASAP 2010 

Malvern Mastersizer 2000

LEO 1430 VP

JEOL,  JEM 2100

Data Physics

Anton Paar,  Haake

Perkin-Elmer, LS-50B 

Horiba Jobin, Fluorolog

Edinberg, Model FLSP920

Varian Cary 500, Shimadzu

Jasco, J-815

Waters (Allience) and Shimadzu

Thermo, Trace-GC Ultra

Shimadzu, QP-2010

Elementar,  Liqui TOC  

Metrohm 873

NT-MDT, Model Ntegra Aura

Edinburgh Instruments, OB920

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

List of instruments in the centralized facility under Analytical Science Division

S. No Instrument Make/model

For the record, we have calculated charges for analytical services rendered using all the instruments 
mentioned above on the basis of normal rate (as approved by CSIR) and the total amount is 
Rs.8,34,41,800 /-

FT-NMR  [200 MHz]

FT-IR

CHNS/O  Analyser

Inductively Coupled Plasma Spectrometer (ICP)

X-ray Fluorescence Spectrometer (XRF)

Atomic Absorption Spectrometer(AAS)

Ion Chromatograph (IC)

LC-MS

Powder XRD

Single Crystal XRD

Thermal Analyses  (TGA, DSC, DMA)

Surface Area Analyser (BET)

Particle Size Analyser

Scanning Electron Microscope (SEM)

Transmission Electron Microscope (TEM)

Tensiometer (Goniometer)

Rheometer

Spectrofluoremeter (Horiba and Edinburgh)

Spectrophotometers (Varian and Shimadzu)

CD Polarimeter

HPLC (Waters & Shimadzu)

GC

GC-MS

Total Organic Carbon Analyzer (TOC)

Atomic Force Microscope

Time Correlated Single Photon Counting Inst. (TCSPC)

H=3262, C=941, P=22 

2530

622

972 (elements 5647)

107

523 (elements)

460

1419

722

136 (132 solved)

TGA=659, DSC=332, DMA=38

253

170

1636

652

111

109

1780

8143

89

3296

543

2877

709

174

161

31

31  
H=1155, C=239, P=13, others

(NOESY, DEPT etc.) = 27; 
 

Solid: H=56, C=153,
31 29
P=23, Si=35, others 146

Sample analyzed during April, 2010 – March, 2011

Name of the instrument  Total samples analyzed

FT-NMR  [500 MHz]

200
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FT-NMR (500 MHz)

FT-NMR (200 MHz)

FT-IR

FT-IR-Raman 

CHNS/O Analyser

Inductive Coupled Plasma Spectrometer (ICP)

X-ray Fluorescence Spectrometer (XRF)

Atomic Absorption Spectrometer (AAS)

Ion Chromatograph (IC)

Single Crystal XRD 

Powder XRD 

Thermal Analysers  (TGA, DSC, DMA)

Surface Area Analyser

Particle Size Analyser

Scanning Electron Microscope (SEM)

Transmission Electron Microscope (TEM, 200 KeV)

Tensiometer

Rheometer

Spectrofluorimeter

Spectrofluorimeter (with life-time attachment)

Spectrofluorimeter

Spectrophotometers (UV-VIS-NIR)

Circular Dichroism (CD) Polarimeter

HPLC (three)

GC

GC-MS (with head space analyzer)

Total Organic Carbon Analyzer (TOC)

Biodiesel Rancimat

Atomic Force Microscope (AFM)

Time Correlated Single Photon Counting 

instrument (TCSPC)

Bruker,  Avance II 500

Bruker,  DPX-200

Perkin Elmer, GX- FTIR 

Nicolet FT-IR, NXR FT-Raman

Perkin Elmer, Series II, 2400 

Perkin Elmer, Optima 2000

Bruker AXS, S4 Pioneer

Shimadzu, AA-680

Dionex  DX-500

Bruker Smart Apex CCD

Philips X'pert MPD System

Mettler Toledo

Micromeritics, ASAP 2010 

Malvern Mastersizer 2000

LEO 1430 VP

JEOL,  JEM 2100

Data Physics

Anton Paar,  Haake

Perkin-Elmer, LS-50B 

Horiba Jobin, Fluorolog

Edinberg, Model FLSP920

Varian Cary 500, Shimadzu

Jasco, J-815

Waters (Allience) and Shimadzu

Thermo, Trace-GC Ultra

Shimadzu, QP-2010

Elementar,  Liqui TOC  

Metrohm 873

NT-MDT, Model Ntegra Aura

Edinburgh Instruments, OB920

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

List of instruments in the centralized facility under Analytical Science Division

S. No Instrument Make/model

For the record, we have calculated charges for analytical services rendered using all the instruments 
mentioned above on the basis of normal rate (as approved by CSIR) and the total amount is 
Rs.8,34,41,800 /-

FT-NMR  [200 MHz]

FT-IR

CHNS/O  Analyser

Inductively Coupled Plasma Spectrometer (ICP)

X-ray Fluorescence Spectrometer (XRF)

Atomic Absorption Spectrometer(AAS)

Ion Chromatograph (IC)

LC-MS

Powder XRD

Single Crystal XRD

Thermal Analyses  (TGA, DSC, DMA)

Surface Area Analyser (BET)

Particle Size Analyser

Scanning Electron Microscope (SEM)

Transmission Electron Microscope (TEM)

Tensiometer (Goniometer)

Rheometer

Spectrofluoremeter (Horiba and Edinburgh)

Spectrophotometers (Varian and Shimadzu)

CD Polarimeter

HPLC (Waters & Shimadzu)

GC

GC-MS

Total Organic Carbon Analyzer (TOC)

Atomic Force Microscope

Time Correlated Single Photon Counting Inst. (TCSPC)

H=3262, C=941, P=22 

2530

622

972 (elements 5647)

107

523 (elements)

460

1419

722

136 (132 solved)

TGA=659, DSC=332, DMA=38

253

170

1636

652

111

109

1780

8143

89

3296

543

2877

709

174

161

31

31  
H=1155, C=239, P=13, others

(NOESY, DEPT etc.) = 27; 
 

Solid: H=56, C=153,
31 29
P=23, Si=35, others 146

Sample analyzed during April, 2010 – March, 2011

Name of the instrument  Total samples analyzed

FT-NMR  [500 MHz]

200
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For the record, we have calculated charges for analytical services rendered using all the instruments 
mentioned above on the basis of normal rate (as approved by CSIR) and the total amount is 
Rs.10,24,44,000 /-

FT-NMR  [200 MHz]

FT-IR

CHNS/O  Analyser

Inductively Coupled Plasma Spectrometer (ICP)

Ion Chromatograph (IC)

LC-MS

Powder XRD

Single Crystal XRD

Thermal Analyses  (TGA, DSC, DMA)

Surface Area Analyser (BET)

Particle Size Analyser

Scanning Electron Microscope (SEM)

Transmission Electron Microscope (TEM)

Tensiometer (Goniometer)

Rheometer

Spectrofluoremeter (Horiba and Edinburgh)

Spectrophotometers (Varian and Shimadzu)

CD Polarimeter

HPLC (Waters & Shimadzu)

GC

GC-MS

Total Organic Carbon Analyzer (TOC)

Atomic Force Microscope

Time Correlated Single Photon Counting Inst. (TCSPC)

H=2120, C=558, P=4, Si=2  

2133

660

1871 (elements 11059)

984

850

374

98 (88 solved)

TGA=621, DSC=362, DMA=83

283

69

2420

559

101

163

3619

7900

260

7367

1241

2830

601

229

105

31 29

31  
H=2069, C=677, P=7, others 

(NOESY, DEPT etc.) = 70; 
 31

Solid: H=26, C=72, P=4, 
29
Si=32, others 11

Sample analyzed during April, 2011 – March, 2012

Name of the instrument  Total samples analyzed

FT-NMR  [500 MHz]

Samples for this analysis were obtained from the gravimetric analysis was performed for all the 
Surgery Department of Veterinary College at calculi to complement the findings of XRPD and 
Anand. Constituents of surgically removed FT-IR. The phase transitions at different 
dental calculi of dogs of different breed, age and temperatures were also carried out with the aid 
sex, from different regions of Gujarat, were of powder XRD to correlate the result with 
identified using powder X-ray diffraction and thermal analysis. In pure HAP at room 
FT-IR techniques. Powder XRD findings temperature, pure hydroxyl apatite was present. 
revealed that nano sized apatite phase was the Phase transformation began at 300 °C and 
main constituent present in the calculi of almost calcium- containing multiple phases began 
all the dogs. Apatite phases present were either appearing at 800 °C. Upon cooling to room 
hydroxyl apatite or carbonated hydroxyl apatite, temperature, pure hydroxyl apatite phase was 
and this was further confirmed by FT-IR not obtained, i.e., the transition was irreversible.  
measurements.  In case of carbonated apatite, The surface morphology of the apatite phase was 
type (A or B) of substitution of carbonate ion also examined by SEM. Work is presently 
could also be inferred from FT-IR.  Presence of underway to examine the interwoven 
protein content in dental calculi was also morphology of mineral and organic content of 
confirmed from the presence of amide-I and the dental calculi using TEM.  
amide –II bands in the FT-IR spectra. Thermo- 

Analysis of Sauvarchan Lavan (salts used in Ayurved) by powder XRD

Powder XRD analysis was carried out to constituents, some minor impurities were also 
ascertain the constituents of salts used in identified and those were also confirmed from 
Ayurved (known as Sauvarchan  Lavan). The complementary evidences obtained from other 
measurements were carried out in the 2θ range 2˚ analytical techniques (detailed results are not 
to 80˚ and search-match analysis using powder presented here because of the confidential nature 
diffraction file database was performed to of the report).   
identify the phase(s) present. Apart from main 

(Samples supplied by Central Council for Research in Ayurveda and Siddha)

Phase identification in samples containing mixed oxides by powder XRD 

Powder XRD analyses of a series of 
composite materials containing 
oxides of various metals in 
different compositions were 
performed and the data were 
a n a l y z e d  b y  s e a r c h - m a t c h  
technique using powder diffraction 
file database. The materials 
comprised mainly oxides of cobalt, 
strontium and lanthanum in 
different combinations and ratios. 
Diffractograms of three samples 
are shown in the accompanying 
figure.    

(Samples received from Nirma University)
 

Study on ultrastructure of hydroxyl apatite (HAP) phase in the dental calculi of dogs
from different regions of Gujarat 

Powder XRD based phase identification of mixed oxides (a) LaCoO

(b)  LaCoO  &  La0 Sr CoO   (c) LaCoO  & SrCoO3
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For the record, we have calculated charges for analytical services rendered using all the instruments 
mentioned above on the basis of normal rate (as approved by CSIR) and the total amount is 
Rs.10,24,44,000 /-

FT-NMR  [200 MHz]

FT-IR

CHNS/O  Analyser

Inductively Coupled Plasma Spectrometer (ICP)

Ion Chromatograph (IC)

LC-MS

Powder XRD

Single Crystal XRD

Thermal Analyses  (TGA, DSC, DMA)

Surface Area Analyser (BET)

Particle Size Analyser

Scanning Electron Microscope (SEM)

Transmission Electron Microscope (TEM)

Tensiometer (Goniometer)

Rheometer

Spectrofluoremeter (Horiba and Edinburgh)

Spectrophotometers (Varian and Shimadzu)

CD Polarimeter

HPLC (Waters & Shimadzu)

GC

GC-MS

Total Organic Carbon Analyzer (TOC)

Atomic Force Microscope

Time Correlated Single Photon Counting Inst. (TCSPC)

H=2120, C=558, P=4, Si=2  

2133

660

1871 (elements 11059)

984

850

374

98 (88 solved)

TGA=621, DSC=362, DMA=83

283

69

2420

559

101

163

3619

7900

260

7367

1241

2830

601

229

105

31 29

31  
H=2069, C=677, P=7, others 

(NOESY, DEPT etc.) = 70; 
 31

Solid: H=26, C=72, P=4, 
29
Si=32, others 11

Sample analyzed during April, 2011 – March, 2012

Name of the instrument  Total samples analyzed

FT-NMR  [500 MHz]

Samples for this analysis were obtained from the gravimetric analysis was performed for all the 
Surgery Department of Veterinary College at calculi to complement the findings of XRPD and 
Anand. Constituents of surgically removed FT-IR. The phase transitions at different 
dental calculi of dogs of different breed, age and temperatures were also carried out with the aid 
sex, from different regions of Gujarat, were of powder XRD to correlate the result with 
identified using powder X-ray diffraction and thermal analysis. In pure HAP at room 
FT-IR techniques. Powder XRD findings temperature, pure hydroxyl apatite was present. 
revealed that nano sized apatite phase was the Phase transformation began at 300 °C and 
main constituent present in the calculi of almost calcium- containing multiple phases began 
all the dogs. Apatite phases present were either appearing at 800 °C. Upon cooling to room 
hydroxyl apatite or carbonated hydroxyl apatite, temperature, pure hydroxyl apatite phase was 
and this was further confirmed by FT-IR not obtained, i.e., the transition was irreversible.  
measurements.  In case of carbonated apatite, The surface morphology of the apatite phase was 
type (A or B) of substitution of carbonate ion also examined by SEM. Work is presently 
could also be inferred from FT-IR.  Presence of underway to examine the interwoven 
protein content in dental calculi was also morphology of mineral and organic content of 
confirmed from the presence of amide-I and the dental calculi using TEM.  
amide –II bands in the FT-IR spectra. Thermo- 

Analysis of Sauvarchan Lavan (salts used in Ayurved) by powder XRD

Powder XRD analysis was carried out to constituents, some minor impurities were also 
ascertain the constituents of salts used in identified and those were also confirmed from 
Ayurved (known as Sauvarchan  Lavan). The complementary evidences obtained from other 
measurements were carried out in the 2θ range 2˚ analytical techniques (detailed results are not 
to 80˚ and search-match analysis using powder presented here because of the confidential nature 
diffraction file database was performed to of the report).   
identify the phase(s) present. Apart from main 

(Samples supplied by Central Council for Research in Ayurveda and Siddha)

Phase identification in samples containing mixed oxides by powder XRD 

Powder XRD analyses of a series of 
composite materials containing 
oxides of various metals in 
different compositions were 
performed and the data were 
a n a l y z e d  b y  s e a r c h - m a t c h  
technique using powder diffraction 
file database. The materials 
comprised mainly oxides of cobalt, 
strontium and lanthanum in 
different combinations and ratios. 
Diffractograms of three samples 
are shown in the accompanying 
figure.    

(Samples received from Nirma University)
 

Study on ultrastructure of hydroxyl apatite (HAP) phase in the dental calculi of dogs
from different regions of Gujarat 

Powder XRD based phase identification of mixed oxides (a) LaCoO

(b)  LaCoO  &  La0 Sr CoO   (c) LaCoO  & SrCoO3
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204 205

MIL-53-pH -11 Triclinic 839.87a = 6.153
b = 9.171
c = 17.267

a = 6.37
b = 11.19
c = 18.628

Determination of unit cell parameters of MOF and nitrobenzene loaded MOF by PXRD

Diffractograms showing temperature dependent 
phase transitions in hydroxy apatite

 

 

Diffractograms showing irreversible phase transition 
HAP-L (HAP measured at RT is different from the 

measurement done at RT for the cooled one)
 

 

Powder XRD measurements were performed for whereas upon loading with nitrobenzene the 
MOF in the absence and presence of different structure changed to triclinic even at the lowest 
loadings of nitrobenzene.  The instrument was loading level of nitrobenzene. The unit cell 

volume was also raised. Curiously, the cell operated at 40 KV and 30 mA in the 2q range of 2 
3

volume decreased from 1256.76 to 1097.54 Å  at to 60°, step size of 0.02° 2q and time per step = 4 
higher loading. Change in pH also showed second. Unit cell parameters were determined 
transformation from monoclinic to triclinic. The using the Treoer method available in Highscore 
results are shown in the following Table. The Plus software. 
observations have been rationalized. 

The unit cell structure of MOF was monoclinic 

MIL-53 lt (Al)

MIL-53-24 mg NB

MIL-53-36 mg NB

Monoclinic

Triclinic

Triclinic

a = 10.53   
b = 16.89   
c = 6.398   

1107.21  

1256.76  

1097.54  

Sample code Crystal system  Unit cell parameters Unit cell  volume  

a = 8.915
b = 9.888
c = 17.012

10 20 30 40 50 60 70 80

0

200

400

600

800

c
o
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n

ts
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e
c

2 Theta (deg)

COOLEDONE_B

0

200

400

600

800

PHAP800_800°C_B

0

100

200
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400

500

600

HAP-L

0 10 20 30 40 50 60 70 80

0
300
600
900 HAP-COOLED-RT

0
300
600

HAP-800 °C

0
300
600 HAP-700 °C 

0
300
600 HAP-600 °C

0
300
600 HAP-400 °C

0
300
600 HAP-200 °C  

0

300

600

HAP-100 °C

0

300

HAP-RT

C
o

u
n

ts
/s

e
c

2 Theta (deg)

(a b c in Å, α β γ in °)
3  

(Å )

α = 90.0 
β = 103.39 
γ = 90.0 

α = 65.198 
β = 70.626 
γ = 71.589 

α = 62.83 
β = 94.25 
γ = 111.03 

α = 60.45 
β = 82.27 
γ = 86.91 Image of Cu-Cr particles Electron diffraction of Cu-Zr particles

The conformation of the conducting polymers is function of its 
electrochemical state. This phenomenon is extensively utilized 
for various applications like actuation and sensing. The 
structure-property correlation of these materials is not fully 
understood, however. A method has been developed for 
electrochemical loading of material over TEM grid. The gold 
grid of 300 mesh size was used as working electrode and aniline 
was electropolymerized over the grid using tiny custom made 
reference and counter electrodes. The potentio-dynamic cycle 
was stopped at various electrochemical states and the 
morphology of the polyaniline film was investigated by TEM. 
Two such images are shown and the differences in their 
morphologies are discernible.This is an important step towards 
in situ monitoring of the conformation of the conducting 
polymer as a function of electrochemical state. 

Transmission electron microscopy (TEM) for material characterization

Electrochemical loading of the sample over TEM grids 

Morphology of polyaniline film
in situ coated over gold TEM grid

The distribution of functionalized silica particle dispersed in 
polymer membrane was imaged by TEM. The thickness of the 
membrane commonly falls in micrometer range. Hence it was 
sectioned using cryo-microtomy before TEM investigation. A 
representative image is given where the distribution of silica 
can easily be seen

Microtomy of polymer membranes 

High resolution TEM images 

High resolution images (and also SAED, EDS different disciplines were recorded and a few of 
and STEM) of a large number of samples from the images are given below.

Cross-sectional TEM image of polymer 

embedded with silica particles
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MIL-53-pH -11 Triclinic 839.87a = 6.153
b = 9.171
c = 17.267

a = 6.37
b = 11.19
c = 18.628

Determination of unit cell parameters of MOF and nitrobenzene loaded MOF by PXRD

Diffractograms showing temperature dependent 
phase transitions in hydroxy apatite

 

 

Diffractograms showing irreversible phase transition 
HAP-L (HAP measured at RT is different from the 

measurement done at RT for the cooled one)
 

 

Powder XRD measurements were performed for whereas upon loading with nitrobenzene the 
MOF in the absence and presence of different structure changed to triclinic even at the lowest 
loadings of nitrobenzene.  The instrument was loading level of nitrobenzene. The unit cell 

volume was also raised. Curiously, the cell operated at 40 KV and 30 mA in the 2q range of 2 
3

volume decreased from 1256.76 to 1097.54 Å  at to 60°, step size of 0.02° 2q and time per step = 4 
higher loading. Change in pH also showed second. Unit cell parameters were determined 
transformation from monoclinic to triclinic. The using the Treoer method available in Highscore 
results are shown in the following Table. The Plus software. 
observations have been rationalized. 

The unit cell structure of MOF was monoclinic 

MIL-53 lt (Al)

MIL-53-24 mg NB

MIL-53-36 mg NB

Monoclinic

Triclinic

Triclinic

a = 10.53   
b = 16.89   
c = 6.398   

1107.21  

1256.76  

1097.54  

Sample code Crystal system  Unit cell parameters Unit cell  volume  

a = 8.915
b = 9.888
c = 17.012
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HAP-L
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900 HAP-COOLED-RT

0
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HAP-800 °C

0
300
600 HAP-700 °C 

0
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600 HAP-600 °C

0
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600 HAP-400 °C

0
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600 HAP-200 °C  
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HAP-100 °C

0

300

HAP-RT

C
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e
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2 Theta (deg)

(a b c in Å, α β γ in °)
3  

(Å )

α = 90.0 
β = 103.39 
γ = 90.0 

α = 65.198 
β = 70.626 
γ = 71.589 

α = 62.83 
β = 94.25 
γ = 111.03 

α = 60.45 
β = 82.27 
γ = 86.91 Image of Cu-Cr particles Electron diffraction of Cu-Zr particles

The conformation of the conducting polymers is function of its 
electrochemical state. This phenomenon is extensively utilized 
for various applications like actuation and sensing. The 
structure-property correlation of these materials is not fully 
understood, however. A method has been developed for 
electrochemical loading of material over TEM grid. The gold 
grid of 300 mesh size was used as working electrode and aniline 
was electropolymerized over the grid using tiny custom made 
reference and counter electrodes. The potentio-dynamic cycle 
was stopped at various electrochemical states and the 
morphology of the polyaniline film was investigated by TEM. 
Two such images are shown and the differences in their 
morphologies are discernible.This is an important step towards 
in situ monitoring of the conformation of the conducting 
polymer as a function of electrochemical state. 

Transmission electron microscopy (TEM) for material characterization

Electrochemical loading of the sample over TEM grids 

Morphology of polyaniline film
in situ coated over gold TEM grid

The distribution of functionalized silica particle dispersed in 
polymer membrane was imaged by TEM. The thickness of the 
membrane commonly falls in micrometer range. Hence it was 
sectioned using cryo-microtomy before TEM investigation. A 
representative image is given where the distribution of silica 
can easily be seen

Microtomy of polymer membranes 

High resolution TEM images 

High resolution images (and also SAED, EDS different disciplines were recorded and a few of 
and STEM) of a large number of samples from the images are given below.

Cross-sectional TEM image of polymer 

embedded with silica particles
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206 207
Metal oxide dipped polymer ZnS nanowires

Image of biological sample (DNA)

Mo supported on TiO2

Palladium incorporated montmorillonite clay

Lattice fringes of animals teeth

Hexagonal pores opening of mesoporus silica 

Ag particle on titanium dioxide surface

 

Zeolite-L sample

 

Image of bacteria 

Technique developed for recording SEM images 

Imaging of lateral portion of a thin sample is a screw to tighten the sample within the groove 
always difficult due to difficulties in mounting. as shown in the following images. The sample 
To overcome the problem, tailored SEM stubs was electrodeposited over the titanium plate.
were designed having a groove in the center and 

Optical image of a titanium plate sample mounted over the newly designed stubs

Selected images recorded in this fashion are shown below

Cross-section view, the red mark indicate the electrode (titanium) 
over which TiO  nanotubes were electrodeposited2

High resolution SEM Images

High resolution images of a large number of recorded and a few of the images are given 
samples from different disciplines were below. 

Surface 
under

Scanning electron microscopy (SEM) for material characterisation
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206 207
Metal oxide dipped polymer ZnS nanowires

Image of biological sample (DNA)

Mo supported on TiO2

Palladium incorporated montmorillonite clay

Lattice fringes of animals teeth

Hexagonal pores opening of mesoporus silica 

Ag particle on titanium dioxide surface

 

Zeolite-L sample

 

Image of bacteria 

Technique developed for recording SEM images 

Imaging of lateral portion of a thin sample is a screw to tighten the sample within the groove 
always difficult due to difficulties in mounting. as shown in the following images. The sample 
To overcome the problem, tailored SEM stubs was electrodeposited over the titanium plate.
were designed having a groove in the center and 

Optical image of a titanium plate sample mounted over the newly designed stubs

Selected images recorded in this fashion are shown below

Cross-section view, the red mark indicate the electrode (titanium) 
over which TiO  nanotubes were electrodeposited2

High resolution SEM Images

High resolution images of a large number of recorded and a few of the images are given 
samples from different disciplines were below. 

Surface 
under

Scanning electron microscopy (SEM) for material characterisation
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208 209

Atomic force microscopy (AFM) for surface characterization 

Surface roughness of membranes is an important (0.03 mm; fig a and b), while the surface 
property to study owing to membrane fouling. roughness observed for MO (2-mercaptoethane-
AFM is used to estimate roughness of the surface 5-phenyl-1,3,4-oxadiazole)-3, MO-4 and MO-6 
in semi-contact mode. The AFM images hybrid membranes were 0.254 mm (fig c and d), 
obtained (a to h, shown below) showed 0.112 mm (fig e and f), and 0.05 mm (fig g and h), 
agglomerat ion of APDSMO (si loxane respectively. With incorporation of APDSMO, 
monomer) due to polycondensation, which surface roughness increased initially (MO-3) 
further increased with silica content in but reduced subsequently for APDSMO loading 
membrane matrix. PVA thin film without any beyond 30% (w/w) (MO-4, MO-6).
cross linking exhibited lowest surface roughness 

   TiO  nanotubes (magnification 200K)                              2 Niobium oxide (Niobate)

  Membrane surface (200 nm range ) Copper triazolate (hydrothermal synthesis)

Surface characterization of membrane for fouling study 

The surface morphologies of 2 mM 
solution of ionic liquids prepared 
from a mixture of 1-methyl, 3-octyl 
imidazolium chloride and 3-methyl, 
1-butyl imidazolium octyl sulphate 
in aqueous solution were recorded. 
2D (left) and 3D (right) AFM images 
of 3 μm x 3 μm frame revealed a 
typical spherical morphology of 
vesicles in the size range of 100-200 
nm. 

 

Imaging of vesicles 

(a) Surface morphology of PVA thin film without crosslinking, (b) 3D view of PVA 
thin film without crosslinking (c-h) Surface morphologies and 3D views of various 

2-mercaptoethane-5-phenyl-1,3,4-oxadiazole (MO) hybrid membrane

(a) Surface morphology of the 2 mM ionic liquids (b) 3D view

(c) (d)

(e) (f)

(a) (b)

(g) (h)

(a) (b)
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Atomic force microscopy (AFM) for surface characterization 
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AFM is used to estimate roughness of the surface 5-phenyl-1,3,4-oxadiazole)-3, MO-4 and MO-6 
in semi-contact mode. The AFM images hybrid membranes were 0.254 mm (fig c and d), 
obtained (a to h, shown below) showed 0.112 mm (fig e and f), and 0.05 mm (fig g and h), 
agglomerat ion of APDSMO (si loxane respectively. With incorporation of APDSMO, 
monomer) due to polycondensation, which surface roughness increased initially (MO-3) 
further increased with silica content in but reduced subsequently for APDSMO loading 
membrane matrix. PVA thin film without any beyond 30% (w/w) (MO-4, MO-6).
cross linking exhibited lowest surface roughness 
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Solid-state NMR investigation of dendrimers grafted on indigenous resins

Dendritic structure was grafted on indigenously 
prepared styrene-divinylbenzene (DVB) 
copolymer beads by forming two successive 
generations of di(chloroethyl)amine-type end 
group functionality for bacterial disinfection of 
drinking water. Solid-state NMR was employed 
to characterize the synthesis pathway. Sample 
was spun at 15 kHz to counter the resolution loss 

13from spinning sidebands in C spectra acquired 
after cross polarisation. Spectral appearance at 
various stages of the substitution was indicative 
of changes in the molecular fragments. 
Predominant site for chloromethylation was 
deduced to be the para position of the benzene 
ring. The molecular fragments along with 
assignment of relevant spectral peaks are 
described in the accompanying figure.

This knowledge was used to devise a method of 
characterizing cation and anion exchange 
membranes casted using s tyrene and 
divinylbenzene. This understanding can be 
further employed for determining relative 
degree of sulfonation/chloromethylation to 
explore structure activity relationships.

NMR study of carbon nanotube (CNT) composite polysulphone membrane 

The interaction of polysulfone with CNT 
was observed in NMR. The solid state 
NMR spectra of polysulfone-CNT (PS-
CNT) composite, pure polysulfone and 
CNT polysulphone mixture were 
recorded. Two new peaks were observed 
in CNT-polysulfone composite, one in 
aromatic region and another in aliphatic 
region which indicated the formation of a 
truly composite structure.   

Improved structural information of gelling polysaccharide using NMR spectroscopy

Correlation spectroscopy (COSY), displaying experiment where gradients were applied for 
1 enhanced sensitivity. The COSY and HSQC connectivity between H nuclei at distance of 

othree bonds, was employed for resolving spectra of sol phase, at 70 C, were acquired on 
a s s i g n m e n t  a m b i g u i t y  o f  g e l l i n g  Bruker Avance II 500 MHz spectrometer 

1 equipped with BBO probe. polysaccharide. Correlation between pair of H 
13

and C nuclei were obtained using HSQC 

Solid-state NMR characterisation of dendrimer 
grafting on the styrene-DVB beads. Molecular 

13
fragments are drawn with corresponding C 
CPMAS  spectra along with the assignment

13C NMR spectra of PS, PS-CNT
composite and  mixture of PS and CNT

210 211

Modification in bacterial morphology 
Bacterial suspension was 
prepared after equilibration 
with biocidal polymers and 
t h e  m o d i f i c a t i o n  i n  
morphology of the bacterial 
cell was observed after 
testing for antibacterial 
activity. AFM images of 10 
μm x 10 μm frame 2D (left) 
and 3D (middle) showing 
surface morphology are 
given in the accompanying 
figures.

Crystalline morphology

The morphology of crystalline gel 
prepared from NaCl and phosphate salt 
were observed by AFM images of 50 μm 
x 50 μm frame. 2D (left) and 3D (right) 
images are shown in the accompanying 
figures.

Characterization of vesicles and reverse vesicles of ruthenium bipyridyl based 
amphiphiles 

The amphiphiles were prepared through chemical reactions of RuCl  3

with bipyridine derivatives containing hydrophobic long chains of 
-C H , -C H , -C H . These complexes contain hydrophilic 18 37 14 29 10 21

ruthenium core and long chain hydrophobic part. They form vesicles in 
polar solvent like water and reverse vesicles in nonpolar solvents like 
toluene and cyclohexane. These were characterised by atomic force 
microscopy. The surface topography of 3 μm x 3 μm frame 2D is shown 
in the image.

Multinuclear NMR study of salts

It is known that NaCl forms clusters in water.  indicated the formation of strong Cl---H 
These were found to be big and very stable to interaction in NaCl system.  Thus, strong 
temperature variation compared to other salts.  hydrogen bonding in NaCl system enhanced the 
This anomalous behavior of NaCl was probed by cluster stability with temperature. The solid state 

1 17 35 35
multinuclear NMR. H, O, Cl NMR spectra of Cl NMR spectra of these salts were also 
aqueous solution of NaCl, KCl and NH Cl were recorded and compared with their solution 4

spectra. These studies corroborated the presence recorded at variable temperature.  An anomalous 
- +35 of strong Cl  and H  interaction in aqueous NaCl variation was observed in Cl NMR and the 

system.  variation was larger for NaCl system which 

Surface morphology of the crystalline gel and 3D view

Surface morphology of the bacteria and 3D view

Vesicles of ruthinium 
bipyridyl based ampiphile
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generations of di(chloroethyl)amine-type end 
group functionality for bacterial disinfection of 
drinking water. Solid-state NMR was employed 
to characterize the synthesis pathway. Sample 
was spun at 15 kHz to counter the resolution loss 

13from spinning sidebands in C spectra acquired 
after cross polarisation. Spectral appearance at 
various stages of the substitution was indicative 
of changes in the molecular fragments. 
Predominant site for chloromethylation was 
deduced to be the para position of the benzene 
ring. The molecular fragments along with 
assignment of relevant spectral peaks are 
described in the accompanying figure.
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degree of sulfonation/chloromethylation to 
explore structure activity relationships.
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CNT) composite, pure polysulfone and 
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recorded. Two new peaks were observed 
in CNT-polysulfone composite, one in 
aromatic region and another in aliphatic 
region which indicated the formation of a 
truly composite structure.   

Improved structural information of gelling polysaccharide using NMR spectroscopy

Correlation spectroscopy (COSY), displaying experiment where gradients were applied for 
1 enhanced sensitivity. The COSY and HSQC connectivity between H nuclei at distance of 

othree bonds, was employed for resolving spectra of sol phase, at 70 C, were acquired on 
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Modification in bacterial morphology 
Bacterial suspension was 
prepared after equilibration 
with biocidal polymers and 
t h e  m o d i f i c a t i o n  i n  
morphology of the bacterial 
cell was observed after 
testing for antibacterial 
activity. AFM images of 10 
μm x 10 μm frame 2D (left) 
and 3D (middle) showing 
surface morphology are 
given in the accompanying 
figures.

Crystalline morphology

The morphology of crystalline gel 
prepared from NaCl and phosphate salt 
were observed by AFM images of 50 μm 
x 50 μm frame. 2D (left) and 3D (right) 
images are shown in the accompanying 
figures.

Characterization of vesicles and reverse vesicles of ruthenium bipyridyl based 
amphiphiles 

The amphiphiles were prepared through chemical reactions of RuCl  3

with bipyridine derivatives containing hydrophobic long chains of 
-C H , -C H , -C H . These complexes contain hydrophilic 18 37 14 29 10 21

ruthenium core and long chain hydrophobic part. They form vesicles in 
polar solvent like water and reverse vesicles in nonpolar solvents like 
toluene and cyclohexane. These were characterised by atomic force 
microscopy. The surface topography of 3 μm x 3 μm frame 2D is shown 
in the image.

Multinuclear NMR study of salts

It is known that NaCl forms clusters in water.  indicated the formation of strong Cl---H 
These were found to be big and very stable to interaction in NaCl system.  Thus, strong 
temperature variation compared to other salts.  hydrogen bonding in NaCl system enhanced the 
This anomalous behavior of NaCl was probed by cluster stability with temperature. The solid state 

1 17 35 35
multinuclear NMR. H, O, Cl NMR spectra of Cl NMR spectra of these salts were also 
aqueous solution of NaCl, KCl and NH Cl were recorded and compared with their solution 4

spectra. These studies corroborated the presence recorded at variable temperature.  An anomalous 
- +35 of strong Cl  and H  interaction in aqueous NaCl variation was observed in Cl NMR and the 
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Enantiomeric selectivity of β-cyclodextrin (BCD) by NMR

1H NMR spectra of D and L tryptophan mixture at different concentration 
of BCD, the concentration of BCD increases from a to f. 

Study of the property of ion exchange site of electrodialysis (ED) membrane by diffusion 
MRI

Ion exchange property and nature of the 
ED membrane are decided by the 
property of the ion exchange site. The 

+ 
diffusion values of  H O in four ED 3

membranes having different water 
content were measured by diffusion 
magnetic resonance imaging (MRI). A 
decrease in diffusion value was observed 
on decreasing the water content in 
membrane. 

The enantiomeric resolution of amino acids was concentration of BCD were recorded.  The 
1achieved with β-cyclodextrin, a well known splitting of H NMR peaks was observed because 

1chiral NMR shift agent. The H NMR spectra of of difference in binding constant and stability of 
enantiomeric mixture of amino acid at different complexes of the two enantiomers with BCD.

1
Relative H NMR intensity decay with B-value for 

ED membrane having different water contents and

their corresponding diffusion values

Anatomical changes in stem of diseased plant recorded. It was observed that the intensity of 
were studied by MRI and compared with healthy proton signal in xylem region was least for stem 
plant. MRI images of three stems: A (healthy), B C indicating the reduction in water binding 
(less healthy) and C (least healthy) were capacity of xylem due to disease. 

Anatomical MRI study of plant stem

Fe O  nano-particles can generate MRI contrast prepared and their images recorded.  It was 3 4

observed that the contrast in T  weighted images by affecting the relaxation time because of their 2

magnetic property. To understand the contrast changed more vigorously as compared to the T  1

properties of such particles, their MRI images weighted images thereby suggesting that Fe O3 4 

were  r ecorded on 500 MHz Bruker  nanoparticles work as T contrast agent. The 2 

microimaging NMR spectrometer.  Five contrast in images increased with nanoparticle 
s a m p l e s  o f  d i f f e r e n t  c o n c e n t r a t i o n  concentration. 
(A<B<C<D<E) of Fe O  nanoparticle were 3 4

MRI contrast study of Fe O  nanoparticles3 4

An analytical method based on ATR-IR increased from 6 to 328 while the selectivity of 
spectroscopy was developed and used to water over isopropanol increased from 2 to 8 (as 
measure water and alcohol sorption from water- alcohol %) for the membrane. However since 
methanol and water-isopropanol aqueous water is non-solvent for polyamide, the 
solutions in the reverse osmosis polyamide membrane surface structure remains unaffected 
membrane. Preferential sorption of water over by its sorption. On the other hand, the sorption of 
alcohol was observed in the membrane. As alcohol in the membrane leads to decrease in 
alcohol concentration in the solution increased, characteristic IR band intensities of the 
the sorption selectivity of water over methanol polyamide implying a change in membrane 

Sorption study of water and alcohol on RO polyamide membrane by ATR-IR 

MRI image of plant stems having three 

different stages of disease

T  and T  weighted images of Fe O  1 2 3 4

nanoparticle dispersed water phantoms
Variation of signal intensity with Fe O  nanoparticle 3 4

concentration in T  weighted MRI image2
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Enantiomeric selectivity of β-cyclodextrin (BCD) by NMR

1H NMR spectra of D and L tryptophan mixture at different concentration 
of BCD, the concentration of BCD increases from a to f. 

Study of the property of ion exchange site of electrodialysis (ED) membrane by diffusion 
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Ion exchange property and nature of the 
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decrease in diffusion value was observed 
on decreasing the water content in 
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The enantiomeric resolution of amino acids was concentration of BCD were recorded.  The 
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enantiomeric mixture of amino acid at different complexes of the two enantiomers with BCD.
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ED membrane having different water contents and

their corresponding diffusion values

Anatomical changes in stem of diseased plant recorded. It was observed that the intensity of 
were studied by MRI and compared with healthy proton signal in xylem region was least for stem 
plant. MRI images of three stems: A (healthy), B C indicating the reduction in water binding 
(less healthy) and C (least healthy) were capacity of xylem due to disease. 
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observed that the contrast in T  weighted images by affecting the relaxation time because of their 2

magnetic property. To understand the contrast changed more vigorously as compared to the T  1

properties of such particles, their MRI images weighted images thereby suggesting that Fe O3 4 

were  r ecorded on 500 MHz Bruker  nanoparticles work as T contrast agent. The 2 

microimaging NMR spectrometer.  Five contrast in images increased with nanoparticle 
s a m p l e s  o f  d i f f e r e n t  c o n c e n t r a t i o n  concentration. 
(A<B<C<D<E) of Fe O  nanoparticle were 3 4

MRI contrast study of Fe O  nanoparticles3 4

An analytical method based on ATR-IR increased from 6 to 328 while the selectivity of 
spectroscopy was developed and used to water over isopropanol increased from 2 to 8 (as 
measure water and alcohol sorption from water- alcohol %) for the membrane. However since 
methanol and water-isopropanol aqueous water is non-solvent for polyamide, the 
solutions in the reverse osmosis polyamide membrane surface structure remains unaffected 
membrane. Preferential sorption of water over by its sorption. On the other hand, the sorption of 
alcohol was observed in the membrane. As alcohol in the membrane leads to decrease in 
alcohol concentration in the solution increased, characteristic IR band intensities of the 
the sorption selectivity of water over methanol polyamide implying a change in membrane 

Sorption study of water and alcohol on RO polyamide membrane by ATR-IR 
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ESI-MS has been extensively  seaweed was analyzed in ESI-MS for cellulose 
understanding of the photocatalytic degradation degradation study. LC-MS was also used 
pathway of phenol, chlorophenol, nitrobenzene, regularly for characterization of imidazolium 
Rhodamine-B, Malachite green, and Congo Red based ionic liquids and various organic and 
in presence of UV-light irradiation. Biomass of inorganic compounds and natural products.

used for 

LC-MS for mass analysis and product identification 

ESI-MS was applied by us previously for typical calibration curve with indole-3-acetic 
identification of plant growth regulators (PGR) acid as standard is shown in the accompanying 
in seaweed sap. This method was extended for figure which was used for the analysis of indole-
identification and quantification of other plant 3-butyric acid and indole-3-propionic acid. The 
growth regulators not analysed previously. A mass spectrum of the latter is also shown.

Analysis of some plant growth regulators present in seaweed by LC-MS  

 

Standard curve generated in ESI MS for indole-3-propionic
acid using indole-3-acetic acid as internal standard

 

Mass spectra of indole-3-propionic acid using
indole-3-acetic acid as internal standard

ESI-MS and MS/MS were undertaken to sample after optimization of LC-ESI-MS 
identify N-acyl-homoserine lactones in marine parameters.  Thereafter, a number of natural 
bacterial extract. Well resolved LC-MS extracts were analyzed following this method.
chromatograms were generated for standard 

LC-MS/MS study of N-acyl–homoserine lactones in marine bacterial extract 

PDMS has been used for preparation of for generating mass spectra of peaks at different 
membrane with the help of cross linkers.  These RT. Data were generated for two different 
membranes help f i l ter organics from PDMS. For both the compounds we got 
contaminated water. An analytical method based molecular weight corresponding to different 
on LC-MS was developed to study the molecular degree of polymerization up to MW 2900. Since 
mass distribution of PDMS. The conventional PDMS tends to form aggregated structure, these 
method employing SEC/GPC gave unusually yield apparently very high molecular weights 
high molecular weight (around one lakh). To during SEC/GPC analysis. LC-APCI-MS is thus 
validate the result, LC-APCI-MS method was a better method to measure molecular weight 
developed. On optimization, we got well distribution of PDMS.
resolved mass chromatogram which was used 

Characterization of polydimethylsilanes (PDMS) by LC-MS 

Determination of bromide and sulphate in table salt by ion chromatography (IC) 

Ion chromatographic estimation of bromide and Quantitative analysis was feasible for bromide 
sulphate impurities present in table salt was and sulphate concentrations ≥ 4 and 10 ppm, 
accomplished with a AS 11-HC IC column. respectively, in salt. Table salt containing 
Quantitative recovery of the anions in synthetic bromide and sulphate together were analysed 
samples was obtained and the interferences from and the two constituents were quantified 
different cations and anions were studied. Total separately with a single chromatographic run.  
bromide/sulphate was determined without any The method was successfully applied to the 
treatment with silver cartridge normally determination of bromide and sulphate in the 
employed for high chloride matrix removal. commercially available salts.

This instrument continued to provide data on CNTs, zirconia, clay, etc. This characterization 
two important parameters i.e. specific surface is important for design of superior materials for 
area and porosity of catalytic and gas separation catalytic and separation technology.
materials like metal oxides, zeolites, silica, 

Physisorption instrument for surface area and porosity measurement 

Inductively coupled plasma (ICP) spectrometer for elemental analysis 

Inductively coupled plasma (ICP) spectrometry heavy/toxic metal ions in effluent and also in 
is a technique for estimation of metal ions samples of  pharmaceut ica l  products .  
present in trace amounts. This instrument has Micronutrients in biological samples and metal 
been extensively used for the elemental analysis ions in soil (after extraction) were also probed. 
of various samples obtained from different Studies were also conducted to monitoring 
departments of the institute and also from reaction intermediates and probe exchange of 
outside users. Among the many diverse metal ions in zeolite samples.
applications, it was used for monitoring of 

X-Ray fluorescence (XRF) for elemental analysis 

Quantitative elemental analyses of a variety of between raw and upgraded/treated clays; (4) 
solid samples were undertaken with XRF trace level analysis of toxic heavy metals in 
s p e c t r o m e t e r .  I t  w a s  u t i l i z e d  f o r  soils; (5) standardless semi quantitative 
(1)  determination of metals of interest along elemental analysis of critical samples and (6) 
with impurities of undesired elements; (2) the study on the exchange of ions in fluoride 
exchange of metal ions in zeolites and related removal resin at various stages of treatment and 
matrices; (3) study of compositional differences regeneration. 

Particle size distribution (PSD) analysis 

“Wet measurement method” was applied to calibrated using Audit Standard Reference 
obtain PSD measurement of synthetic Material. During scale up and product 
hydrotalcite, clay, zeolites, silica, precipitated development, the particle size was monitored at 
CaCO , extracted polysaccharides from each step and the analysis was useful for 3

optimization and standardization of the process.   biomass, etc. A method was optimised for PSD 
The analytical methodology constituted a part of measurement of synthetic hydrotalcite (SHT) 
the overall technology package on SHT obtained from certain effluent streams generated 
synthesis licenced to the company.  at M/s Heubach Ltd. The instrument was 

surface structure which is corroborated by the observed by AFM and SEM.
change in membrane surface roughness 
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pathway of phenol, chlorophenol, nitrobenzene, regularly for characterization of imidazolium 
Rhodamine-B, Malachite green, and Congo Red based ionic liquids and various organic and 
in presence of UV-light irradiation. Biomass of inorganic compounds and natural products.

used for 

LC-MS for mass analysis and product identification 

ESI-MS was applied by us previously for typical calibration curve with indole-3-acetic 
identification of plant growth regulators (PGR) acid as standard is shown in the accompanying 
in seaweed sap. This method was extended for figure which was used for the analysis of indole-
identification and quantification of other plant 3-butyric acid and indole-3-propionic acid. The 
growth regulators not analysed previously. A mass spectrum of the latter is also shown.
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mass distribution of PDMS. The conventional PDMS tends to form aggregated structure, these 
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high molecular weight (around one lakh). To during SEC/GPC analysis. LC-APCI-MS is thus 
validate the result, LC-APCI-MS method was a better method to measure molecular weight 
developed. On optimization, we got well distribution of PDMS.
resolved mass chromatogram which was used 

Characterization of polydimethylsilanes (PDMS) by LC-MS 

Determination of bromide and sulphate in table salt by ion chromatography (IC) 

Ion chromatographic estimation of bromide and Quantitative analysis was feasible for bromide 
sulphate impurities present in table salt was and sulphate concentrations ≥ 4 and 10 ppm, 
accomplished with a AS 11-HC IC column. respectively, in salt. Table salt containing 
Quantitative recovery of the anions in synthetic bromide and sulphate together were analysed 
samples was obtained and the interferences from and the two constituents were quantified 
different cations and anions were studied. Total separately with a single chromatographic run.  
bromide/sulphate was determined without any The method was successfully applied to the 
treatment with silver cartridge normally determination of bromide and sulphate in the 
employed for high chloride matrix removal. commercially available salts.

This instrument continued to provide data on CNTs, zirconia, clay, etc. This characterization 
two important parameters i.e. specific surface is important for design of superior materials for 
area and porosity of catalytic and gas separation catalytic and separation technology.
materials like metal oxides, zeolites, silica, 
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Inductively coupled plasma (ICP) spectrometer for elemental analysis 

Inductively coupled plasma (ICP) spectrometry heavy/toxic metal ions in effluent and also in 
is a technique for estimation of metal ions samples of  pharmaceut ica l  products .  
present in trace amounts. This instrument has Micronutrients in biological samples and metal 
been extensively used for the elemental analysis ions in soil (after extraction) were also probed. 
of various samples obtained from different Studies were also conducted to monitoring 
departments of the institute and also from reaction intermediates and probe exchange of 
outside users. Among the many diverse metal ions in zeolite samples.
applications, it was used for monitoring of 

X-Ray fluorescence (XRF) for elemental analysis 

Quantitative elemental analyses of a variety of between raw and upgraded/treated clays; (4) 
solid samples were undertaken with XRF trace level analysis of toxic heavy metals in 
s p e c t r o m e t e r .  I t  w a s  u t i l i z e d  f o r  soils; (5) standardless semi quantitative 
(1)  determination of metals of interest along elemental analysis of critical samples and (6) 
with impurities of undesired elements; (2) the study on the exchange of ions in fluoride 
exchange of metal ions in zeolites and related removal resin at various stages of treatment and 
matrices; (3) study of compositional differences regeneration. 

Particle size distribution (PSD) analysis 

“Wet measurement method” was applied to calibrated using Audit Standard Reference 
obtain PSD measurement of synthetic Material. During scale up and product 
hydrotalcite, clay, zeolites, silica, precipitated development, the particle size was monitored at 
CaCO , extracted polysaccharides from each step and the analysis was useful for 3

optimization and standardization of the process.   biomass, etc. A method was optimised for PSD 
The analytical methodology constituted a part of measurement of synthetic hydrotalcite (SHT) 
the overall technology package on SHT obtained from certain effluent streams generated 
synthesis licenced to the company.  at M/s Heubach Ltd. The instrument was 

surface structure which is corroborated by the observed by AFM and SEM.
change in membrane surface roughness 
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GC-MS with head space (GCHSMS) for the analysis of ethanol 

The institute has a major project on development 250 samples of this type were analyzed to 
of bio-ethanol. A method was developed with the optimize the conditions for fermentation. The 
help of GCHSMS for the estimation of ethanol method was also modified suitably for the 
obtained from the fermented medium. About estimation of other fermented byproducts.  

GC-MS for the analysis of carbohydrates

Due to their low volatility, carbohydrates are understand the composition of different 
difficult to analyze by GC-MS. However, such polysaccharide units. The method was modified 
analysis is feasible through derivatization to for the estimation of methylated carbohydrate 
volatile acetate. By setting the optimum monomers also, which helped to understand the 
conditions for this analysis, around 125 samples linkage between the different monomers in 
of this type were analyzed. The study helped to polysaccharide.  

GC-MS for fatty acid analysis (in FAMEs) 

Modification of the existing method for fatty (FAMEs) within thirty minutes. This method 
acid analysis was carried out, which enabled us was applied in profiling of fatty acids obtained 
to separate, identify and quantify 36 fatty acids from various sources. 

GC-MS measurement of biodiesel mixed with fossil diesel 

Estimation of fatty acid methyl ester (biodiesel) such estimation. Tetradecane and palmitic acid 
mixed in fossil diesel is a difficult problem. A methyl ester were used as standard references for 
method was developed based on GC-MS for this purpose. 

Drug delivery study by HPLC 

HPLC-based methods were developed for 
the separation and quantification of 5-
f l u o r o  u r a c i l ,  6 - m e r c a p t o p u r i n e ,   
temoxifin, amitriptyline, nortriptyline, 
capecitabine, quinine, rifampicin, vitamin 
B-12, rifampicin,  and cyclophosphamide.  
The calibration curve prepared for the 

2nortriptyline drug (R  ≥ 0.998) is shown in 

the accompanying figure. The work has 
contributed significantly to an important 
project on use of clays for controlled drug 
release.  

Indigenously developed drop melting point measurement device

Samples of wax were received from M/s measurements. A device was developed in-
Gulbrandsen Chemicals Pvt. Ltd., Padra, house for this purpose and could perform the 
Vadodara for their drop melting point analysis successfully. 

HPLC linearity chart for nortriptyline
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ehfM;k }kjk laLFkku ds 'kks/k ,oa lekt&lsoh xfrfof/k;ksa dojst gqvkA
dk HkyhHkkafr lsou fd;k x;kA ifj.kker% budk mRd`"V 

lekt lsok esa lh-,l-vkbZ-vkj-&
lh-,l-,e-lh-vkj-vkbZ

dk;ZØe d¨ 2008 – 10 esa fØ;kfUor dj fujUrj ns[kdj DyLVj fodkl dk;ZØe dks blh nkSjku çLrqr fd;k x;k 
;g fuf'pr fd;k x;k fd U;wure {ks= ds yksx bu 
rduhfd;¨a ls çkIr ÒkSfrd ykHkksa ds vkuUn ysaA u;s ued 

rFkk SEWA cSuj ds vUrxZr 250, de vk;okys 
vxfj;kvksa ds fy, çf'k{k.k dk;ZØe Hkh fd;k x;kA 

xqtjkr jkT; ds vejsyh ftys ds jktqyk {ks= esa ued x;kA 
DyLVj fodkl dk;ZØe dks 2010 – 12 esa rsth ls 'kq: vxfj;kvksa dks dsuhVh VkbZi fefJr ued dks cps gq, 
fd;k x;kA blesa 20 ekjthuy ued ikUl dks 'kkfey fcVuZ ls cukus ds fy, çf'kf{kr fd;k x;kA nks vxfj;kvksa 
fd;k x;k rFkk vxfj;kvkas dks vkS|ksfxd fof'k"Vrk ds us djhcu 25 Vu ,slk ued cuk;k rFkk esfVfj;y dks 
ued mRiknu gsrq çf'kf{kr fd;k x;kA jktqyk esa xq.koÙkk vxys çØe esa ,l-vks-ih-  mRiknu ds fy, ued QkeZ ij 
fu;aa=.k gsrq vPNh ç;ksx'kkyk cukbZ xbZA lclks;y czkbu Hkstk x;kA 
dks Vsi djds ued mRikndrk dks c<+kus dk ç;kl fd;k 

lwpuk & çlkj 

ns'k esa U;wure vFkok NksVs iSekus ds {ks= esa mPp 'kqðrk ds lksyj lkWYV VsDuksyksth dh la[;k esa rsth ls 
c<+ksÙkjh

VsDuksyksth vixzsMs'ku rFkk fcVuZ osY;q ,Mh'ku esa lq/kkj }kjk jktqyk {ks= ij ekjthuy vxjh;kvksa ds }kjk 
ued ds mRiknu dh xq.koÙkk rFkk ek=k dks c<+kuk 

jktLFkku esa ukok esa ekWMy lkWYV QkeZ dh LFkkiuk igys x;s çof/kZr ued mRiknu vH;kl }kjk vPNs ifj.kke 
crkbZ xbZ gSA ftlds vuqlkj 12 NksVs iSekus ds ued çkIr gq,A lkWYV foHkkx ds mnkgj.k ds :i esa Hkkjr 
mRikndksa us vius lkWYV ikUl iquxZfBr fd;sA ikap lkWYV ljdkj ds çf'k{k.k dk;ZØe Qyksnh rFkk ukok esa fd;s 
mRikndks us u;s lkWYV ikUl fufeZr fd;s rFkk crk;k fd x;sA 

blds igys dh f}okf"kZd fjiksVZ] esa ;g ik;k x;k fd bl {ks= ds 100 ued mRikndksa us bl dk;Z'kkyk ij 
mM+hlk esa ,d ekWMy lkWYV QkeZ] deh'kfuax jkT; ds NksVs mifLFkfr ntZ djokbZ gSA ued mRikndksa rFkk foHkkxh; 
iSekus ds mRiknudrkZ ds fy, ykHknk;d gSA lekt us dk;ksZ ds fy, lh-,l-vkbZ-vkj- & lh-,l-,e-lh-vkj-vkbZ 
;gka ij ued QkeZ LFkkfir fd,] os vPNh xq.koÙkk ds us çf'k{k.k dk;ZØeksa dss çn'kZu dks xfBr fd;k gSA bl 
ued cuk jgs gSaA ued mRiknu dks nksxquk ls T;knk rd dk;ZØe ds nkSjku Hkkouxj esa gekjs Lo;a ds çk;ksfxd 
c<+k;k x;k gSA bl lQyrk dks ns[kdj gqEek {ks= ds 9 QkeZ rFkk vU; çdkj ds ued dk;Z dks ns[kk gSA ued 
ued mRikndksa us blh çdkj ued dh yfC/k esa o`fð mRikndksa us ued foHkkx] Hkkjr ljdkj rFkk 
fjiksVZ dhA lh,lvkbZvkj&lh,l,elhvkjvkbZ ds bl ç;kl dh 

eqDr ç'kalk dh ftlls mUgsa vPNh xq.koÙkk rFkk çkfIr dk gqEek & lqjyk & lqekMh] cksyax] vLrjaxk ¼mM+hlk½ rFkk 
ued cuus dk lgh rjhdk feykA dksuVkbZ ¼if'pe caxky½ {ks= ds ued mRikndksa ds ykHk 

ds fy, dk;Z'kkyk dk xBu fd;k x;kA

jktLFkku ds NksVs iSekus ij ued mRikndksa ds fy, vPNh xq.koÙkkokys ued mRiknu ij çf'k{k.k 

mM+hlk es ued bUMLVªh esa c<kok 
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ns'k esa rfeyukMq] ued mRiknu dk xqtjkr o jktLFkku çf'k{k.k dk;ZØeksa dks ekpZ 2011 esa LFkkfir fd;k x;kA 
ds ckn rhljk lcls cM+k mRiknd gSA jktLFkku rFkk f'kykU;kl lekjksg dks foyqiqje ftys ds dysDVj rFkk 
mM+hlk esa LFkkfir ekWMy lkWYV QkeZ dh lQyrk dks eftLVªsV rFkk foyqiqje ¼Vh-,u-½ ds ftyk m|ksx dsUnz ds 
ns[krs gq, ued foHkkx] Hkkjr ljdkj us rfeyukMq ds egkçca/kd dh mifLFkfr esa fpfUgr fd;k x;kA ued 
ejdk.ke {ks= esa rfeyukMq o vkU/kzçns'k ds mRiknudrkZ dk;Z ds fuekZ.k dh vkSipkfjdrk çxfr esa gS rFkk 
ds ykHkkFkhZ ekWMy lkWYV QkeZ dks LFkkfir djus dh ea'kk rfeyukMq esa vxys l= ls ued mRiknu çfØ;k 'kq: dj 
tkfgj dh gS txg dks p;fur rFkk LFkkuh; mRikndksa ds nh tk;saxhA

lh-,l-vkbZ-vkj- & lh-,l-,e-lh-vkj-vkbZ- rFkk LokLF; 

lksyj }kjk lapkfyr [kkjs ty dh vkj-vks- bdkbZ dks LFkkfir fd;k x;k gSA mRiknu&ewY; 11 iSls çfryhVj 
jktLFkku ds vtesj ftys esa Hkksik dh <k.kh rFkk lksyokrk vkadk x;kA laLFkk esa çf'k{k.k dk;ZØe dk xBu fd;k 
xkao esa LFkkfir fd;k x;kA ,d leqnzh ty ij vk/kkfjr x;k gS ftlesa jktLFkku dh xzkeh.k efgykvksa dks vkj- vks- 
vkj-vks- bdkbZ ftldh {kerk 6000 ,y-ih-,p- gS] dks vyxhdj.k ,dkbZ;ksa ds lapkyu rFkk ns[kjs[k dh iw.kZ 
xqtjkr jkT; ds dPN ftys ds ukjk;.k ljksoj ij tkudkjh rFkk çf'k{k.k fn;k x;k gSA

vklsZfud nwj djus dk dk;Z bl fjiksVZ ds nkSjku t+kjh tkapus ds fy, cuk;k x;k rFkk 18 eghus esa yxkrkj 
j[kk x;kA fofHkUu txg foLr`r {ks= losZ{k.k }kjk] jsthu blds lsYQ thou dk ns[kjs[k fd;k x;kA 8 fdV dh 
vk/kkfjr 65 ?kjsyw vklsZfud fu"dklu bdkbZ;ksa dks vPNs çn'kZu ls vk'oLr gksdj budks 8 ykHkdrkZ ds lkFk 
if'pe caxky ds elyankiqj] ?kks"kiqj rFkk es:MkaMh xkao ds ?kjsyw rFkk leqnk; iSekus ij vklsZfud fu"dklu bdkbZ;ksa 
34 ijxuksa ¼,u½ esa LFkkfir rFkk fufeZr fd;k x;kA ikap dks ckaVk x;kA fdV dh fo'ksÔrk ;g gS fd 'ksYQykbQ 
leqnk; iSekuk vklsZfud fu"dklu bdkbZ;ksa dks 250 T;knk gS vkSj de [kphZyh gSA
yhVj çfr ?k.Vs dh mRiknu {kerk ds lkFk vklsZfud fofHkUu txgksa ds yksxksa dks bdkbZ ds lapkyu gsrq 
;qDr {ks=ksa esa LFkkfir fd;k x;k rFkk bdkbZ;ksa us bl {ks= fo'ksÔdj iwoZ mipkj fof/k dh t#jrksa ds fy, çf'kf{kr 
esa 50 ifjokjksa dks LoLFk ikuh dh t:jr dks iwjk fd;kA fd;k x;k A fn;s x;s yksxksa dks tkap fdV dks ç;ksx djus 
250 vklsZfud VsLV fdVksa dks ihus ds ikuh esa vklsZfud dks dk Hkh çf'k{k.k fn;k x;kA 

ty fe'ku  

lqjf{kr ihus ds ikuh ds fy, vklsZfud fu"dklu bdkbZ;ksa dh LFkkiuk

mM+hlk ds gqEek esa LFkkfir ekWMy ued QkeZ dh lQyrk vfrfjDr {ks=ksa Hknjd] iqjh] txrflag iqj] ckyklksj] 
dks ns[krs gq, mM+hlk ljdkj ds m|ksx foHkkx us ued dsUnzkikMk ftyksa dk losZ{k.k fd;k x;kA yxHkx 25000 

mRiknu ds laHkkfor {ks=ksa ds losZ{k.k dk usr`Ro djus dh ,dM ued;qDr tehu jkT; esa ued mRiknu ds fy, 
ea'kk tkfgj dh gS tks jkT; dh okf"kZd ekax dh jkf'k dks 3 miyC/k gS rFkk vxj bu iwjs {ks=ksa dks HkyhHkkafr mi;ksx 
yk[k Vu çfro"kZ rd igqpk,A blds vuqlkj lHkh ued fd;k tk, rks vuqekur% djhcu 6 yk[k ,e-Vh- ued dk 
mRiknd {ks=ksa us igys losZ{k.k fd;k rFkk ued mRiknu fd;k tk ldrk gS tks u dsoy vkt dh  
mRiknudrkZvksa us yfC/k rFkk xq.koÙkk esa lq/kkj ds fy, t:jrksa dks iwjk djsxh cfYd vU; m|ksxksa dks Hkh ued 
çf'k{k.k fy;kA dbZ ued dkj[kkuksa dks yf{kr ued vk/kkfjr bdkbZ;ka LFkkfir djus ds fy, vkdf"kZr djsxk 
mRiknu ls nwj lapkfyr fd;k tk jgk gS rFkk os rduhdh rFkk jkT; esa jkstxkj ds i;kZIr volj Hkh çnku djsxkA 
:i ls lksyj lkWYV tSlk fd ubZ ued mRiknd çfØ;k ls losZ{k.k dh vafre Mªk¶V fjiksVZ mM+hlk ljdkj ds m|ksx 
gksrk gS] ls mRiknu ds fy, çf'kf{kr fd;k x;kA dbZ foHkkx dks tek djok nh xbZ gSA 

vif'k"V m"ek ls] tks Mht+y batu esa mie`nh; [kkjs ty] djus dh ea'kk tkfgj dh gSA blds vuqlkj 100 bdkb;ksa 
tks lksyj lkWYV dk;ksZ esa dke vkrk gS] ds mi;ksx djus dks ,y-vkj-ds- {ks= lqjsUnzuxj ftys esa fofHkUu ued QkeZ 
dk ;a= fufeZr fd;k x;k gSA vif'k"V m"ek ds çHkkoh esa LFkkfir fd;k x;k rFkk bu bdkbZ;ksa dk çn'kZu Hkh 
mi;ksx dks ns[krs gq, m|ksx deh'kujsV] xqtjkr ljdkj larks"ktud ntZ fd;k x;kA vfUre fjiksVZ dks vkbZ-lh- 
us lh-,l-vkbZ-vkj-& lh-,l-,e-lh-vkj-vkbZ dks dPN ds vkWfQl] xka/khuxj esa tek fd;k x;kA  
NksVs ju esa ekjthuy ued dk;ksZ esa bdkb;ka LFkkfir 

2010 – 12 ds nkSjku] lkr fnuksa esa dbZ çf'k{k.k dk;ZØeksa vkbZ }kjk fodflr rduhdh;ksa }kjk tkukA çf'k{k.k 
dks jkeukFkiqje ¼vdkyekMe rFkk iecu½] iqMqdksfV dk;ZØe ds nkSjku] çf'k{k.k drkZvksa us çk;ksfxd çn'kZu 
¼dksVbZiVhue½ rFkk rUtkoksj ¼prje rFkk iydqMh½ ftlesa jk¶V dk fuekZ.k] L=ksr inkFkZ ds VkbZax rFkk jk¶V 
ftyksa esa ykxw fd;k x;kA yxHkx 100 ykHkkfFkZ;ksa us dk LFkkukUrj.k] ,dj ds fy, jk¶V dh VkbZax] QkeZ dk 
çf'k{k.k fy;k rFkk dIikQkbdl ds [ksrh ds lkekU; çca/ku rFkk dVkbZ & NVkbZ dk vH;kl fd;kA 
fu;eksa dks laf{kIr esa tkuk rFkk blds vkfFkZd egRo çf'k{k.kdrkZ leqnzh 'kSoky ds cspus ls lacaf/kr 
cktkj ekax dks] ewY;oku mRikn ls lh-,l-,e-lh-vkj- tkudkfj;ksa ls Hkh voxr gq,A

ekjthuy lksyj lkWYV dk;Z esa ihus ;ksX; ty dh iquçkfIr ds fy, vif'k"V m"ek dk mi;ksx Z

fuEu vk; rVh; leqnk; dks vkfFkZd :i ls etcwr djus ds fy, leqnzh; 'kSoky dh [ksrh djuk 

dIikQkbdl dh [ksrh ds lkeF;Z dks rfeyukMq esa lkfcr 14.15'½ rFkk okjkgLo:i ¼,u 200 52.15; bZ 710 25.26'½ 
dj pqds gSa tgka ij dbZ Lo;a lgk;rk lewg lfØ; :i ls esa djhcu 1000 jk¶Vl dh [ksrh ds iSekus ds fy, mi;qDr 
fiNys nl lkyksa ls O;ofLFkr py jgs gSaA bl lQyrk dh gSA 
dgkuh us i;kZIr :i ls bl vkSj vU; jkT;ksa tSls iwoZ laHkkouk v/;;u ls jk¶V dh [ksrh dh lQyrk dk 
egkjk"Vª] mM+hlk] vkU/kzçns'k rFkk cgqr u;s xqtjkr esa irk pyk  vkSj dqy ck;ksekl 6% ls vf/kd mPp]  
#fp txkbZ gSA eNyh foHkkx] xqtjkr ljdkj us Qjojh çfrfnu o`f)nj ls ifjofrZr gqvkA uyh tky rjhds us Hkh 
2012 esa dIikQk;dl ,Yojsth dh [ksrh ds fy, vPNk dke fd;kA ekulwu ds le; tc ygjsa dkQh rst 
tkQjkckn rV dh mi;qDrrk dks fuf'pr djus ds fy, pyrh gSa] rks tSoHkkj lhM HkaMkj ds :i esa lja{k.k rFkk 
v/;;u gsrq /;ku fn;k gSA losZ{k.k ls irk pyk gS fd nks çca/ku ds fy, :fp çnku djrk gSA 
laHkkoh txg ljds'oj egknso ¼,u 200 48.45', bZ 710 

tkQjkckn rV ¼xqtjkr½ ij dIikQkbdl dh [ksrh djuk

[ksrhokys lewg dIikQkbdl dh [ksrh dh çfØ;k dks dIikQk;dl leqnzh 'kSoky dh [ksrh ds laHkkoh dks fy;k 
nwljs leqnzrVh; jkT;ksa esa vklku v/;;u dks 'kq: djus x;kA vkU/kzçns'k ds uSyksj rFkk çdk'ke ftys ds 33 rVh; 
ds fy, rFkk foLr`r djus ds fy, fd;k x;k bl çfØ;k esa {ks=ksa dk losZ{k.k fd;k x;k rFkk 19 laHkkoh LFkkuksa dks 
va'k ds :i esa ckgjh {ks=ksa ds LFkkfudksa dh igpku rFkk igpkuk x;kA 

dIikQkbdl leqnzh 'kSoky dh [ksrh dks LFkkfir djus ds fy, mi;qDr txgksa dks igpkuus ds fy, 
usykWj rFkk çdk’ke rV ¼vkU/kzçns'k½ dk losZ{k.k 

catjHkwfe d`f"k

lhekUr tehu ij tSVªksQk ikS/kksa dks LFkkfir djuk
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tujy eksVlZ dkiksZjs'ku] ;w,l rFkk ;w,l fMikVZesUV djdl ds 50 gsDVj ikS/kkjksi.k dks çnf'kZr djuk gSA ;g 
vkWQ ,uthZ ds lkFk la;qDr le>kSrk fd;k x;kA ftldk Hkh y{; jgk gS fd py jgs [ksrh vH;kl dks vf/kdkf/kd 
y{; iwoZ oÔksZ esa igpkus x;s dVs rFkk lw{eçof/kZr bykbZV tSVªksQk rsy dh mRikndrk gsrq mUur fd;k tk,A blds  
teZIykTe ds mi;ksx }kjk ekthZuy Hkwfe ij tSVªksQk iw.kZ thoupØ ds fo'ys"k.k dk çLrko fd;k x;k gSA  

mM+hlk ds rVh; {ks= esa ued mRiknu ds laHkkfor {ks=ksa dk losZ{k.k

rfeyukMq esa ued m|ksx dk mUu;u 
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ns'k esa rfeyukMq] ued mRiknu dk xqtjkr o jktLFkku çf'k{k.k dk;ZØeksa dks ekpZ 2011 esa LFkkfir fd;k x;kA 
ds ckn rhljk lcls cM+k mRiknd gSA jktLFkku rFkk f'kykU;kl lekjksg dks foyqiqje ftys ds dysDVj rFkk 
mM+hlk esa LFkkfir ekWMy lkWYV QkeZ dh lQyrk dks eftLVªsV rFkk foyqiqje ¼Vh-,u-½ ds ftyk m|ksx dsUnz ds 
ns[krs gq, ued foHkkx] Hkkjr ljdkj us rfeyukMq ds egkçca/kd dh mifLFkfr esa fpfUgr fd;k x;kA ued 
ejdk.ke {ks= esa rfeyukMq o vkU/kzçns'k ds mRiknudrkZ dk;Z ds fuekZ.k dh vkSipkfjdrk çxfr esa gS rFkk 
ds ykHkkFkhZ ekWMy lkWYV QkeZ dks LFkkfir djus dh ea'kk rfeyukMq esa vxys l= ls ued mRiknu çfØ;k 'kq: dj 
tkfgj dh gS txg dks p;fur rFkk LFkkuh; mRikndksa ds nh tk;saxhA

lh-,l-vkbZ-vkj- & lh-,l-,e-lh-vkj-vkbZ- rFkk LokLF; 

lksyj }kjk lapkfyr [kkjs ty dh vkj-vks- bdkbZ dks LFkkfir fd;k x;k gSA mRiknu&ewY; 11 iSls çfryhVj 
jktLFkku ds vtesj ftys esa Hkksik dh <k.kh rFkk lksyokrk vkadk x;kA laLFkk esa çf'k{k.k dk;ZØe dk xBu fd;k 
xkao esa LFkkfir fd;k x;kA ,d leqnzh ty ij vk/kkfjr x;k gS ftlesa jktLFkku dh xzkeh.k efgykvksa dks vkj- vks- 
vkj-vks- bdkbZ ftldh {kerk 6000 ,y-ih-,p- gS] dks vyxhdj.k ,dkbZ;ksa ds lapkyu rFkk ns[kjs[k dh iw.kZ 
xqtjkr jkT; ds dPN ftys ds ukjk;.k ljksoj ij tkudkjh rFkk çf'k{k.k fn;k x;k gSA

vklsZfud nwj djus dk dk;Z bl fjiksVZ ds nkSjku t+kjh tkapus ds fy, cuk;k x;k rFkk 18 eghus esa yxkrkj 
j[kk x;kA fofHkUu txg foLr`r {ks= losZ{k.k }kjk] jsthu blds lsYQ thou dk ns[kjs[k fd;k x;kA 8 fdV dh 
vk/kkfjr 65 ?kjsyw vklsZfud fu"dklu bdkbZ;ksa dks vPNs çn'kZu ls vk'oLr gksdj budks 8 ykHkdrkZ ds lkFk 
if'pe caxky ds elyankiqj] ?kks"kiqj rFkk es:MkaMh xkao ds ?kjsyw rFkk leqnk; iSekus ij vklsZfud fu"dklu bdkbZ;ksa 
34 ijxuksa ¼,u½ esa LFkkfir rFkk fufeZr fd;k x;kA ikap dks ckaVk x;kA fdV dh fo'ksÔrk ;g gS fd 'ksYQykbQ 
leqnk; iSekuk vklsZfud fu"dklu bdkbZ;ksa dks 250 T;knk gS vkSj de [kphZyh gSA
yhVj çfr ?k.Vs dh mRiknu {kerk ds lkFk vklsZfud fofHkUu txgksa ds yksxksa dks bdkbZ ds lapkyu gsrq 
;qDr {ks=ksa esa LFkkfir fd;k x;k rFkk bdkbZ;ksa us bl {ks= fo'ksÔdj iwoZ mipkj fof/k dh t#jrksa ds fy, çf'kf{kr 
esa 50 ifjokjksa dks LoLFk ikuh dh t:jr dks iwjk fd;kA fd;k x;k A fn;s x;s yksxksa dks tkap fdV dks ç;ksx djus 
250 vklsZfud VsLV fdVksa dks ihus ds ikuh esa vklsZfud dks dk Hkh çf'k{k.k fn;k x;kA 

ty fe'ku  

lqjf{kr ihus ds ikuh ds fy, vklsZfud fu"dklu bdkbZ;ksa dh LFkkiuk

mM+hlk ds gqEek esa LFkkfir ekWMy ued QkeZ dh lQyrk vfrfjDr {ks=ksa Hknjd] iqjh] txrflag iqj] ckyklksj] 
dks ns[krs gq, mM+hlk ljdkj ds m|ksx foHkkx us ued dsUnzkikMk ftyksa dk losZ{k.k fd;k x;kA yxHkx 25000 

mRiknu ds laHkkfor {ks=ksa ds losZ{k.k dk usr`Ro djus dh ,dM ued;qDr tehu jkT; esa ued mRiknu ds fy, 
ea'kk tkfgj dh gS tks jkT; dh okf"kZd ekax dh jkf'k dks 3 miyC/k gS rFkk vxj bu iwjs {ks=ksa dks HkyhHkkafr mi;ksx 
yk[k Vu çfro"kZ rd igqpk,A blds vuqlkj lHkh ued fd;k tk, rks vuqekur% djhcu 6 yk[k ,e-Vh- ued dk 
mRiknd {ks=ksa us igys losZ{k.k fd;k rFkk ued mRiknu fd;k tk ldrk gS tks u dsoy vkt dh  
mRiknudrkZvksa us yfC/k rFkk xq.koÙkk esa lq/kkj ds fy, t:jrksa dks iwjk djsxh cfYd vU; m|ksxksa dks Hkh ued 
çf'k{k.k fy;kA dbZ ued dkj[kkuksa dks yf{kr ued vk/kkfjr bdkbZ;ka LFkkfir djus ds fy, vkdf"kZr djsxk 
mRiknu ls nwj lapkfyr fd;k tk jgk gS rFkk os rduhdh rFkk jkT; esa jkstxkj ds i;kZIr volj Hkh çnku djsxkA 
:i ls lksyj lkWYV tSlk fd ubZ ued mRiknd çfØ;k ls losZ{k.k dh vafre Mªk¶V fjiksVZ mM+hlk ljdkj ds m|ksx 
gksrk gS] ls mRiknu ds fy, çf'kf{kr fd;k x;kA dbZ foHkkx dks tek djok nh xbZ gSA 

vif'k"V m"ek ls] tks Mht+y batu esa mie`nh; [kkjs ty] djus dh ea'kk tkfgj dh gSA blds vuqlkj 100 bdkb;ksa 
tks lksyj lkWYV dk;ksZ esa dke vkrk gS] ds mi;ksx djus dks ,y-vkj-ds- {ks= lqjsUnzuxj ftys esa fofHkUu ued QkeZ 
dk ;a= fufeZr fd;k x;k gSA vif'k"V m"ek ds çHkkoh esa LFkkfir fd;k x;k rFkk bu bdkbZ;ksa dk çn'kZu Hkh 
mi;ksx dks ns[krs gq, m|ksx deh'kujsV] xqtjkr ljdkj larks"ktud ntZ fd;k x;kA vfUre fjiksVZ dks vkbZ-lh- 
us lh-,l-vkbZ-vkj-& lh-,l-,e-lh-vkj-vkbZ dks dPN ds vkWfQl] xka/khuxj esa tek fd;k x;kA  
NksVs ju esa ekjthuy ued dk;ksZ esa bdkb;ka LFkkfir 

2010 – 12 ds nkSjku] lkr fnuksa esa dbZ çf'k{k.k dk;ZØeksa vkbZ }kjk fodflr rduhdh;ksa }kjk tkukA çf'k{k.k 
dks jkeukFkiqje ¼vdkyekMe rFkk iecu½] iqMqdksfV dk;ZØe ds nkSjku] çf'k{k.k drkZvksa us çk;ksfxd çn'kZu 
¼dksVbZiVhue½ rFkk rUtkoksj ¼prje rFkk iydqMh½ ftlesa jk¶V dk fuekZ.k] L=ksr inkFkZ ds VkbZax rFkk jk¶V 
ftyksa esa ykxw fd;k x;kA yxHkx 100 ykHkkfFkZ;ksa us dk LFkkukUrj.k] ,dj ds fy, jk¶V dh VkbZax] QkeZ dk 
çf'k{k.k fy;k rFkk dIikQkbdl ds [ksrh ds lkekU; çca/ku rFkk dVkbZ & NVkbZ dk vH;kl fd;kA 
fu;eksa dks laf{kIr esa tkuk rFkk blds vkfFkZd egRo çf'k{k.kdrkZ leqnzh 'kSoky ds cspus ls lacaf/kr 
cktkj ekax dks] ewY;oku mRikn ls lh-,l-,e-lh-vkj- tkudkfj;ksa ls Hkh voxr gq,A

ekjthuy lksyj lkWYV dk;Z esa ihus ;ksX; ty dh iquçkfIr ds fy, vif'k"V m"ek dk mi;ksx Z

fuEu vk; rVh; leqnk; dks vkfFkZd :i ls etcwr djus ds fy, leqnzh; 'kSoky dh [ksrh djuk 

dIikQkbdl dh [ksrh ds lkeF;Z dks rfeyukMq esa lkfcr 14.15'½ rFkk okjkgLo:i ¼,u 200 52.15; bZ 710 25.26'½ 
dj pqds gSa tgka ij dbZ Lo;a lgk;rk lewg lfØ; :i ls esa djhcu 1000 jk¶Vl dh [ksrh ds iSekus ds fy, mi;qDr 
fiNys nl lkyksa ls O;ofLFkr py jgs gSaA bl lQyrk dh gSA 
dgkuh us i;kZIr :i ls bl vkSj vU; jkT;ksa tSls iwoZ laHkkouk v/;;u ls jk¶V dh [ksrh dh lQyrk dk 
egkjk"Vª] mM+hlk] vkU/kzçns'k rFkk cgqr u;s xqtjkr esa irk pyk  vkSj dqy ck;ksekl 6% ls vf/kd mPp]  
#fp txkbZ gSA eNyh foHkkx] xqtjkr ljdkj us Qjojh çfrfnu o`f)nj ls ifjofrZr gqvkA uyh tky rjhds us Hkh 
2012 esa dIikQk;dl ,Yojsth dh [ksrh ds fy, vPNk dke fd;kA ekulwu ds le; tc ygjsa dkQh rst 
tkQjkckn rV dh mi;qDrrk dks fuf'pr djus ds fy, pyrh gSa] rks tSoHkkj lhM HkaMkj ds :i esa lja{k.k rFkk 
v/;;u gsrq /;ku fn;k gSA losZ{k.k ls irk pyk gS fd nks çca/ku ds fy, :fp çnku djrk gSA 
laHkkoh txg ljds'oj egknso ¼,u 200 48.45', bZ 710 

tkQjkckn rV ¼xqtjkr½ ij dIikQkbdl dh [ksrh djuk

[ksrhokys lewg dIikQkbdl dh [ksrh dh çfØ;k dks dIikQk;dl leqnzh 'kSoky dh [ksrh ds laHkkoh dks fy;k 
nwljs leqnzrVh; jkT;ksa esa vklku v/;;u dks 'kq: djus x;kA vkU/kzçns'k ds uSyksj rFkk çdk'ke ftys ds 33 rVh; 
ds fy, rFkk foLr`r djus ds fy, fd;k x;k bl çfØ;k esa {ks=ksa dk losZ{k.k fd;k x;k rFkk 19 laHkkoh LFkkuksa dks 
va'k ds :i esa ckgjh {ks=ksa ds LFkkfudksa dh igpku rFkk igpkuk x;kA 

dIikQkbdl leqnzh 'kSoky dh [ksrh dks LFkkfir djus ds fy, mi;qDr txgksa dks igpkuus ds fy, 
usykWj rFkk çdk’ke rV ¼vkU/kzçns'k½ dk losZ{k.k 

catjHkwfe d`f"k

lhekUr tehu ij tSVªksQk ikS/kksa dks LFkkfir djuk
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tujy eksVlZ dkiksZjs'ku] ;w,l rFkk ;w,l fMikVZesUV djdl ds 50 gsDVj ikS/kkjksi.k dks çnf'kZr djuk gSA ;g 
vkWQ ,uthZ ds lkFk la;qDr le>kSrk fd;k x;kA ftldk Hkh y{; jgk gS fd py jgs [ksrh vH;kl dks vf/kdkf/kd 
y{; iwoZ oÔksZ esa igpkus x;s dVs rFkk lw{eçof/kZr bykbZV tSVªksQk rsy dh mRikndrk gsrq mUur fd;k tk,A blds  
teZIykTe ds mi;ksx }kjk ekthZuy Hkwfe ij tSVªksQk iw.kZ thoupØ ds fo'ys"k.k dk çLrko fd;k x;k gSA  

mM+hlk ds rVh; {ks= esa ued mRiknu ds laHkkfor {ks=ksa dk losZ{k.k

rfeyukMq esa ued m|ksx dk mUu;u 

221
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fjiksfVZax le; ds nkSjku u;s mi;qDr txgksa dks igpkuk eksVlZ] rysxkao ds iBkjh çkax.k esa bykbV teZIykTe (IC 

x;k gS rFkk mlls lEcfU/kr ,tsUlh;ksa }kjk vftZr fd;k 565735/CP-9 rFkk IC 565731/PCM) }kjk LFkkfir iwoZ 
x;k gSA eSØks iksÔd la?kVdksa ds lkFk feV~Vh ds HkkSfrd ikS/kksa us dkQh Qy fn;sA 
vkSj jklk;fud xq.kksa dk iw.kZ pfj=.k fd;k x;kA tujy 

tSVªksQk ds egRoiw.kZ dqyhu ls LrEHk dfVax ds lkFk cM+s u;h rFkk uohuhdj.k ÅtkZ ea=ky; ¼,e,uvkjbZ½ ubZ 
iSekus dh ulZjh mM+hlk esa c<+h gS rFkk tM+;qDr ikS/kksa dks fnYyh ds }kjk cuk;s x;s dk;Zjr oSKkfud ds lewg us ;g 
2010 rFkk 2011 esa xqtjkr jkT; ds iapegy rFkk igpkuk fd lhih – 9 ¼vkbZ lh 565735½ ,d mÙke 
Hkkouxj ftys esa 50 gsDVj {ks= esa jksfir fd;k x;k gSA u;s çn'kZu okyk teZIykTe gS rFkk bls jktLFkku esa cgq 
:ikUrfjr tSVªksQk ikS/kksa dks {ks= esa lQyrkiwoZd LFkkfir çtuu djokdj bldh vuq'kalk dh xbZ gSA 
fd;k x;k gSA

mM+hlk rFkk xqtjkr esa dqyhu teZIykTe ls tSVªksQk ds cM+s iSekus dh ulZjh dks c<+kuk

gky gh dh f}okf"kZd fjiksVZ ds vuqlkj laLFkku us ou lkQ ch 100 tSo Mht+y dh vkiwfrZ us'kuy xhj yk;Ul 
foHkkx] xqtjkr ljdkj ls ch 100 tSVªksQk tSo Mht++y ds lsupqjh xhj dks dj jgh gS vkSj ogk¡ lHkh clsa bl 
ç;ksx ls ou esa xkfM+;k pykus dk djkj fd;k gSA bldk tSoMht+y ls py jgh gSaA 
vH;kl çn'kZu lQyrkiwoZd jgk rFkk laLFkk fujUrj 

fxj yk;al lsupqjh esa py jgh VwfjLV clksa esa tSo Mht+y dk ifjfu;kstuçkS|ksfxdh 

lsyhdksfuZ;k czsfd;sVk rFkk lsfydksfuZ;k dh [ksrh rFkk ¼3.22 Vu çfr gsDVj½ ij çsf{kr gqvkA ikni l?kurk rFkk 
ck;ksekl ls rsy rFkk ouLifr ued ds fu"dÔZ.k dk o.kZu lw[ks tSoHkkj mRiknu] çfr bdkbZ {ks= ds chp] dksbZ egRo 
igys dh f}okf"kZd fjiksVZ esa fd;k x;k gSA blds vkxs ;ksX; lEcU/k ugh çsf{kr gqvk tcfd ;gka _.kkRed 
dk;Z losZ{k.k rFkk fo'ys"k.k dk;Z fd;k x;k tks tSoHkkj lEcU/k ¼dksfjys'ku dksfQf'k;UV = - 0.53½ ikni l?kurk 
mRiknu ds vuqekiu rFkk ikap l?kfur txgksa rFkk oS;fDrd ikni lw[ks Hkkj ds chp ik;k x;kA dqy 
¼ljrkuij] esFkyk] fuxyk] foDVj rFkk fno½ esa mxusokys lw[ks tSoHkkj esa ls çfr'kr lhM dh çkfIr 7.2 ds lkFk 
ikS/kksa esa ued ds d.kksa dh miyfC/k fcuk [kk| vkSj flapkbZ vkSlr ewY; 4.7 gS tcfd lhM rsy va'k dh lhek 25.2 ls 
ds gqbZA ikS/kksa dh vkcknh 100000 ¼foDVj iksVZ½ ls 34.6% ds lkFk vkSlr ewY; 32.5% gSA çfr'kr ued 
3310000 ¼ljrkuij½ çfr gsDVj c<+h ftldk vkSlr  ¼dkeZf'k;yh ouLifr ued ds :i esa lSyksuh uke ls 
8.35 yk[k çfr gsDVj fofHkUu txgksa ds fglkc ls ik;k tkuk tkrk gS½  lw[ks tSoHkkj ds :i esa 9 – 27% dh lhek 
x;kA lw[ks tSoHkkj Hkh txg&txg ij cnys vkSj vkSlr ds lkFk vkSlr ued va'k 16.6% çkIr gqvkA fuxyk txg 
yfC/k 2.15 Vu çfr gsDVj FkhA bu txgksa esa ls lcls de ij lcls vf/kd ek=k esa ouLifr ued ¼829.6 fdyks çfr 
lw[kk tSoHkkj ljrkuij ¼1.46 Vu çfr gsDVj½ ik;k x;k gsDVj½ dk mRiknu gqvkA 
tcfd vf/kdre lw[kk tSoHkkj mRiknu fuxyk txg 

lsyhdksfuZ;k tSoHkkj rFkk mudh ued lkUnzrk dk fofHkUu ued nynyh {ks=ksa esa ekiu 

dIikQk;dl ls çkIr rjy leqnzh [kjirokj ns[kk x;k gS ,xzks&bdksyksftdy {ks= rFkk fofHkUu jkT;ksa ds d`f"k 
fd] ;g fiNys o"kksZ esa dbZ foHkkxksa }kjk fd;s tk jgs dbZ fo'ofo|ky;ksa rFkk vkbZ-lh-,-vkj- laLFkk ds lkFk bl gsrq 
ç;klksa ls ouLifr ds mRiknu dks c<+krk gSA blds mís'; le>kSrk dj 
dks foLr`r djrs gq, dIikQkbdl ,Yojsth rFkk lh-,l-vkbZ-vkj- çk;ksftr ifj;kstuk dk lg;ksxu Hkh 
xzslhysjh;k bMqfyl ls çkIr leqnzh [kjirokj jl dh dj jgh gSA buesa 41 laLFkk,a gS tks fd ns'k ds 20 jkT;ksa dks 
çHkkodkfjrk ds fy, tkap ukS fofHkUu çdkj dh ouLifr vH;kl esa lfEefyr djrh gSa rFkk blls çkIr ifj.kke 
tSls] eDdk] pkoy] CySdxzke] xzhuxzke] lks;kchu] lhlse] dkQh mRlkgtud gSaA bl vuqç;ksx ds Mkslst ds 
vkyw] xUuk rFkk xzwfll@ QksMj ij ns'k ds fofHkUu vuwdwyre ds ckn bldks cM+s iSekus ij fdlkuksa ds [ksrksa 

lh-,l-vkbZ-vkj- & lh- ,l-,e-lh-vkj-vkbZ] 

rjy leqnzh [kjirokj ikni mÙkstd ij cgqlaLFkkxr ;kstuk

esa fd;k tk jgk gSA ukfM;k dsUnz esa fdlku ds [ksr esa oksjks /kku dh [ksrh ds 
ckjs esa ç/kku 'kks/kd us bl çdkj fy[kk % "gkykafd /kku dh ih-,l-ch- fo'oHkkjrh dsUnz] cnZoku es fdlku ds [ksr esa 3 
Qly Hkkjh rwQku ¼ukosZLVj½ ds nkSjku çn'kZu [ksr esa ,dM esa ,d ,d çflð vkyw dh çtkfr dq¶jh dks mlds 
mxkbZ xbZ fQj Hkh Qly K lsi rFkk A lsi çkIr djrs gq, vuqlkj moZjd fn, rFkk fuEufyf[kr ekud iSdst ds 
[ksr esa fxjh ughaA ikS/ks lh/ks [kM+s jgsA"vH;kl if'pe caxky ds ysVjhfVd {ks= esa laxfBr dj 

fn,A vkyw dh çtkfr ds }kjk leqnzh [kjirokj jl ds fcgkj ds iwlk ds jkÅ esa fLFkr fdlku ds [ksr esa çnf'kZr 
fNMdko vuqç;ksx ls vPNh çfrfØ;k feyh tks 35.56 Vu ijh{k.k esa fdlku us jl dk fNMdko ouLifr ijoky 
çfr gsDVj Fkh vkSj daVªksy IykUV ls 26.6% vf/kd FkhA ¼VªkbdkslsU/kl Mkbvksbdk½ ij fd;k rFkk vk'p;Ztud 
dqN vukisf{kr çs{k.k Hkh fjiksVZ gq,A tSls fd BCKV :i ls vPN+s ifj.kke çkIr g,A

Hkkjr ljdkj ds lw{e] NksVs rFkk e/;e bUVjçkbtst ns[kk tgka ij LFkkuh; yksx jkstejh] ;wdsfyIVl] 
ea=ky; ds }kjk vko';d rsy DyLVj fodkl dk;ZØe esMhf'kuy tM+hcwVh bR;kfn ls vko';d rsy dk 
dh 'kq:vkr ,p-vks-ih-bZ- Qkm.Ms'ku ds lkFk gqbZ A fu"dklu rFkk budh [ksrh djrs FksA rsy fu"dklu fof/k 

esa lq/kkj rFkk ÅtkZ n{krk ns[kus ds fy;s voljksa dk irk lh-,l-vkbZ-vkj- & lh-,l-,e-lh-vkj-vkbZ- ds oSKkfudkas 
fd;k x;kA ds lkFk ,p-vks-ih-bZ- ds vf/kdkjh us uhyxhjh ds {ks=ksa dks 

vksVdek.M ¼fuyxhjh ftyk½ ds vko';d rsy fudkuys esa yxs LFkkuh; dkjhxjksa dh enn ¼MSME DyLVj 
fodkl dk;ZØe½ 

Lkksyj vklou ls eryc gS fd og vklou tks lLrk] · Okk"ihdj.k dks c<kus ds fy, lrgh {ks= dks c<+k;kA
mi;ksxdrkZ ds fy, lqjf{kr rFkk oS;fDrd :i ls ?kjsyw · uksFkZ lkbV fj¶ysDVj ds mi;ksx }kjk LVhy ij 
ifjfLFkfr esa mi;qDr gksA ijEijkxr lksyj LVhy lksyj ÅtkZ dks c<+k;kA 
ok"ihdj.k rFkk la?kuu ds lk/kkj.k flðkar ij dk;Z · la?kud rFkk la?kud dh lrg ds uhps çokfgr B.Ms 
djrk gS] ftlls ikuh ls v'kqfð;ka nwj gks tkrh gSaA 

ty dks yxkdj la?kuu dh {kerk dks c<+k;kA
blfy, vk/kkfjr pqukSrh lksyj LVhy ls mRiknu dks 

· jkf= vkdk'k fofdj.k dk mi;ksx dj rFkk rkih; c<+kdj djuk FkkA leqnz ty ds foyo.ku ds fy;s ;g 
vojks/kd lksp tks jkf= esa rFkk fnu ds le; ty dks fo'ksÔ vkdÔZd gS D;ksafd ?kjksa esa esEczsu ls foyo.ku djuk 
B.Mk j[krh gSAeqf'dy gSA lh-,l-vkbZ-vkj & lh-,l-,e-lh-vkj-vkbZ us 

2 · ljy j[kj[kko ds fy, ljy fLVy baVhjh;j dk vf/kdre fuxZr 7.2 yhVj ty dks ,d ehVj  ds 
çca/kA mn~Hkklu {ks= esa fuEufyf[kr u;sa xq.kksa ls c<+kdj çkIr 

fd;k gSA 

rVh; {ks= dks yf{kr dj leqnzh ikuh ds foyo.ku djus ds fy, ?kjsyw lksyj vklou bdkbZ;ka

;g gky esa fjiksVZ fd;k x;k fd laLFkk dks dYilj x;k gSA ;kstuk dks ds-Vh-lh- ukeZl~ ds rgr lQyrkiwoZd 
rduhdh lsy] xqtjkr ljdkj }kjk fofHkUu ;kstuk iwjk dj fy;k x;k gS rFkk [kkst dks ih-,e-th rFkk bZ-,- 
çfØ;k esa] ;kstuk ds lgh dk;kZUo;u gsrq iqjLd`r fd;k th tks 2012 esa gqvk Fkk] dks çLrqr dj fn;k x;k gSA 

laLFkk us fo'ys"k.kkRed lsokvksa dks vdknfed] ljdkjh fo'ys"k.kkRed nj esa dqN fj;k;r ds lkFk fn;k gSA
laLFkkvksa] e/;e] cM+s rFkk NksVs Lrj ds m|ksx bdkbZ;ksa esa 

dYilj ;kstuk dh vksj lh-,l-vkbZ-vkj- & lh- ,l- ,e-lh-vkj-vkbZ dk ;ksxnku

vdknfed rFkk vU; laLFkkvksa ds fy, fo'ys"k.kkRed lsok,a

fiNys nks o"kZ ds nkSjku lh-ih-okbZ-,y-,l- dk;ZØeksa ds cksMZ foHkkx ¼lh-ch-,l-bZ-½ ds nloha dh ijh{kk esa çFke 
varxZr 2011 ds nkSjku laLFkk esa xqtjkr ek/;fed f'k{k.k vkusokyksa dks ykHkkfUor fd;k x;k gSA ç[;kr çksQslj 
cksMZ foHkkx ¼th-,l-bZ-ch-½ rFkk dsUnzh; ek/;fed f'k{k.k tkgj lkgk] iwoZ Mk;jsDVj] vkbZ-vkbZ-,e- vgenkckn 20 – 

foKku esa ;qok usr`Ro ij lh-,l-vkbZ-vkj- dk dk;ZØe ¼lh-ih-okbZ-,y-,l-½
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fjiksfVZax le; ds nkSjku u;s mi;qDr txgksa dks igpkuk eksVlZ] rysxkao ds iBkjh çkax.k esa bykbV teZIykTe (IC 

x;k gS rFkk mlls lEcfU/kr ,tsUlh;ksa }kjk vftZr fd;k 565735/CP-9 rFkk IC 565731/PCM) }kjk LFkkfir iwoZ 
x;k gSA eSØks iksÔd la?kVdksa ds lkFk feV~Vh ds HkkSfrd ikS/kksa us dkQh Qy fn;sA 
vkSj jklk;fud xq.kksa dk iw.kZ pfj=.k fd;k x;kA tujy 

tSVªksQk ds egRoiw.kZ dqyhu ls LrEHk dfVax ds lkFk cM+s u;h rFkk uohuhdj.k ÅtkZ ea=ky; ¼,e,uvkjbZ½ ubZ 
iSekus dh ulZjh mM+hlk esa c<+h gS rFkk tM+;qDr ikS/kksa dks fnYyh ds }kjk cuk;s x;s dk;Zjr oSKkfud ds lewg us ;g 
2010 rFkk 2011 esa xqtjkr jkT; ds iapegy rFkk igpkuk fd lhih – 9 ¼vkbZ lh 565735½ ,d mÙke 
Hkkouxj ftys esa 50 gsDVj {ks= esa jksfir fd;k x;k gSA u;s çn'kZu okyk teZIykTe gS rFkk bls jktLFkku esa cgq 
:ikUrfjr tSVªksQk ikS/kksa dks {ks= esa lQyrkiwoZd LFkkfir çtuu djokdj bldh vuq'kalk dh xbZ gSA 
fd;k x;k gSA

mM+hlk rFkk xqtjkr esa dqyhu teZIykTe ls tSVªksQk ds cM+s iSekus dh ulZjh dks c<+kuk

gky gh dh f}okf"kZd fjiksVZ ds vuqlkj laLFkku us ou lkQ ch 100 tSo Mht+y dh vkiwfrZ us'kuy xhj yk;Ul 
foHkkx] xqtjkr ljdkj ls ch 100 tSVªksQk tSo Mht++y ds lsupqjh xhj dks dj jgh gS vkSj ogk¡ lHkh clsa bl 
ç;ksx ls ou esa xkfM+;k pykus dk djkj fd;k gSA bldk tSoMht+y ls py jgh gSaA 
vH;kl çn'kZu lQyrkiwoZd jgk rFkk laLFkk fujUrj 

fxj yk;al lsupqjh esa py jgh VwfjLV clksa esa tSo Mht+y dk ifjfu;kstuçkS|ksfxdh 

lsyhdksfuZ;k czsfd;sVk rFkk lsfydksfuZ;k dh [ksrh rFkk ¼3.22 Vu çfr gsDVj½ ij çsf{kr gqvkA ikni l?kurk rFkk 
ck;ksekl ls rsy rFkk ouLifr ued ds fu"dÔZ.k dk o.kZu lw[ks tSoHkkj mRiknu] çfr bdkbZ {ks= ds chp] dksbZ egRo 
igys dh f}okf"kZd fjiksVZ esa fd;k x;k gSA blds vkxs ;ksX; lEcU/k ugh çsf{kr gqvk tcfd ;gka _.kkRed 
dk;Z losZ{k.k rFkk fo'ys"k.k dk;Z fd;k x;k tks tSoHkkj lEcU/k ¼dksfjys'ku dksfQf'k;UV = - 0.53½ ikni l?kurk 
mRiknu ds vuqekiu rFkk ikap l?kfur txgksa rFkk oS;fDrd ikni lw[ks Hkkj ds chp ik;k x;kA dqy 
¼ljrkuij] esFkyk] fuxyk] foDVj rFkk fno½ esa mxusokys lw[ks tSoHkkj esa ls çfr'kr lhM dh çkfIr 7.2 ds lkFk 
ikS/kksa esa ued ds d.kksa dh miyfC/k fcuk [kk| vkSj flapkbZ vkSlr ewY; 4.7 gS tcfd lhM rsy va'k dh lhek 25.2 ls 
ds gqbZA ikS/kksa dh vkcknh 100000 ¼foDVj iksVZ½ ls 34.6% ds lkFk vkSlr ewY; 32.5% gSA çfr'kr ued 
3310000 ¼ljrkuij½ çfr gsDVj c<+h ftldk vkSlr  ¼dkeZf'k;yh ouLifr ued ds :i esa lSyksuh uke ls 
8.35 yk[k çfr gsDVj fofHkUu txgksa ds fglkc ls ik;k tkuk tkrk gS½  lw[ks tSoHkkj ds :i esa 9 – 27% dh lhek 
x;kA lw[ks tSoHkkj Hkh txg&txg ij cnys vkSj vkSlr ds lkFk vkSlr ued va'k 16.6% çkIr gqvkA fuxyk txg 
yfC/k 2.15 Vu çfr gsDVj FkhA bu txgksa esa ls lcls de ij lcls vf/kd ek=k esa ouLifr ued ¼829.6 fdyks çfr 
lw[kk tSoHkkj ljrkuij ¼1.46 Vu çfr gsDVj½ ik;k x;k gsDVj½ dk mRiknu gqvkA 
tcfd vf/kdre lw[kk tSoHkkj mRiknu fuxyk txg 

lsyhdksfuZ;k tSoHkkj rFkk mudh ued lkUnzrk dk fofHkUu ued nynyh {ks=ksa esa ekiu 

dIikQk;dl ls çkIr rjy leqnzh [kjirokj ns[kk x;k gS ,xzks&bdksyksftdy {ks= rFkk fofHkUu jkT;ksa ds d`f"k 
fd] ;g fiNys o"kksZ esa dbZ foHkkxksa }kjk fd;s tk jgs dbZ fo'ofo|ky;ksa rFkk vkbZ-lh-,-vkj- laLFkk ds lkFk bl gsrq 
ç;klksa ls ouLifr ds mRiknu dks c<+krk gSA blds mís'; le>kSrk dj 
dks foLr`r djrs gq, dIikQkbdl ,Yojsth rFkk lh-,l-vkbZ-vkj- çk;ksftr ifj;kstuk dk lg;ksxu Hkh 
xzslhysjh;k bMqfyl ls çkIr leqnzh [kjirokj jl dh dj jgh gSA buesa 41 laLFkk,a gS tks fd ns'k ds 20 jkT;ksa dks 
çHkkodkfjrk ds fy, tkap ukS fofHkUu çdkj dh ouLifr vH;kl esa lfEefyr djrh gSa rFkk blls çkIr ifj.kke 
tSls] eDdk] pkoy] CySdxzke] xzhuxzke] lks;kchu] lhlse] dkQh mRlkgtud gSaA bl vuqç;ksx ds Mkslst ds 
vkyw] xUuk rFkk xzwfll@ QksMj ij ns'k ds fofHkUu vuwdwyre ds ckn bldks cM+s iSekus ij fdlkuksa ds [ksrksa 

lh-,l-vkbZ-vkj- & lh- ,l-,e-lh-vkj-vkbZ] 

rjy leqnzh [kjirokj ikni mÙkstd ij cgqlaLFkkxr ;kstuk

esa fd;k tk jgk gSA ukfM;k dsUnz esa fdlku ds [ksr esa oksjks /kku dh [ksrh ds 
ckjs esa ç/kku 'kks/kd us bl çdkj fy[kk % "gkykafd /kku dh ih-,l-ch- fo'oHkkjrh dsUnz] cnZoku es fdlku ds [ksr esa 3 
Qly Hkkjh rwQku ¼ukosZLVj½ ds nkSjku çn'kZu [ksr esa ,dM esa ,d ,d çflð vkyw dh çtkfr dq¶jh dks mlds 
mxkbZ xbZ fQj Hkh Qly K lsi rFkk A lsi çkIr djrs gq, vuqlkj moZjd fn, rFkk fuEufyf[kr ekud iSdst ds 
[ksr esa fxjh ughaA ikS/ks lh/ks [kM+s jgsA"vH;kl if'pe caxky ds ysVjhfVd {ks= esa laxfBr dj 

fn,A vkyw dh çtkfr ds }kjk leqnzh [kjirokj jl ds fcgkj ds iwlk ds jkÅ esa fLFkr fdlku ds [ksr esa çnf'kZr 
fNMdko vuqç;ksx ls vPNh çfrfØ;k feyh tks 35.56 Vu ijh{k.k esa fdlku us jl dk fNMdko ouLifr ijoky 
çfr gsDVj Fkh vkSj daVªksy IykUV ls 26.6% vf/kd FkhA ¼VªkbdkslsU/kl Mkbvksbdk½ ij fd;k rFkk vk'p;Ztud 
dqN vukisf{kr çs{k.k Hkh fjiksVZ gq,A tSls fd BCKV :i ls vPN+s ifj.kke çkIr g,A

Hkkjr ljdkj ds lw{e] NksVs rFkk e/;e bUVjçkbtst ns[kk tgka ij LFkkuh; yksx jkstejh] ;wdsfyIVl] 
ea=ky; ds }kjk vko';d rsy DyLVj fodkl dk;ZØe esMhf'kuy tM+hcwVh bR;kfn ls vko';d rsy dk 
dh 'kq:vkr ,p-vks-ih-bZ- Qkm.Ms'ku ds lkFk gqbZ A fu"dklu rFkk budh [ksrh djrs FksA rsy fu"dklu fof/k 

esa lq/kkj rFkk ÅtkZ n{krk ns[kus ds fy;s voljksa dk irk lh-,l-vkbZ-vkj- & lh-,l-,e-lh-vkj-vkbZ- ds oSKkfudkas 
fd;k x;kA ds lkFk ,p-vks-ih-bZ- ds vf/kdkjh us uhyxhjh ds {ks=ksa dks 

vksVdek.M ¼fuyxhjh ftyk½ ds vko';d rsy fudkuys esa yxs LFkkuh; dkjhxjksa dh enn ¼MSME DyLVj 
fodkl dk;ZØe½ 

Lkksyj vklou ls eryc gS fd og vklou tks lLrk] · Okk"ihdj.k dks c<kus ds fy, lrgh {ks= dks c<+k;kA
mi;ksxdrkZ ds fy, lqjf{kr rFkk oS;fDrd :i ls ?kjsyw · uksFkZ lkbV fj¶ysDVj ds mi;ksx }kjk LVhy ij 
ifjfLFkfr esa mi;qDr gksA ijEijkxr lksyj LVhy lksyj ÅtkZ dks c<+k;kA 
ok"ihdj.k rFkk la?kuu ds lk/kkj.k flðkar ij dk;Z · la?kud rFkk la?kud dh lrg ds uhps çokfgr B.Ms 
djrk gS] ftlls ikuh ls v'kqfð;ka nwj gks tkrh gSaA 

ty dks yxkdj la?kuu dh {kerk dks c<+k;kA
blfy, vk/kkfjr pqukSrh lksyj LVhy ls mRiknu dks 

· jkf= vkdk'k fofdj.k dk mi;ksx dj rFkk rkih; c<+kdj djuk FkkA leqnz ty ds foyo.ku ds fy;s ;g 
vojks/kd lksp tks jkf= esa rFkk fnu ds le; ty dks fo'ksÔ vkdÔZd gS D;ksafd ?kjksa esa esEczsu ls foyo.ku djuk 
B.Mk j[krh gSAeqf'dy gSA lh-,l-vkbZ-vkj & lh-,l-,e-lh-vkj-vkbZ us 

2 · ljy j[kj[kko ds fy, ljy fLVy baVhjh;j dk vf/kdre fuxZr 7.2 yhVj ty dks ,d ehVj  ds 
çca/kA mn~Hkklu {ks= esa fuEufyf[kr u;sa xq.kksa ls c<+kdj çkIr 

fd;k gSA 

rVh; {ks= dks yf{kr dj leqnzh ikuh ds foyo.ku djus ds fy, ?kjsyw lksyj vklou bdkbZ;ka

;g gky esa fjiksVZ fd;k x;k fd laLFkk dks dYilj x;k gSA ;kstuk dks ds-Vh-lh- ukeZl~ ds rgr lQyrkiwoZd 
rduhdh lsy] xqtjkr ljdkj }kjk fofHkUu ;kstuk iwjk dj fy;k x;k gS rFkk [kkst dks ih-,e-th rFkk bZ-,- 
çfØ;k esa] ;kstuk ds lgh dk;kZUo;u gsrq iqjLd`r fd;k th tks 2012 esa gqvk Fkk] dks çLrqr dj fn;k x;k gSA 

laLFkk us fo'ys"k.kkRed lsokvksa dks vdknfed] ljdkjh fo'ys"k.kkRed nj esa dqN fj;k;r ds lkFk fn;k gSA
laLFkkvksa] e/;e] cM+s rFkk NksVs Lrj ds m|ksx bdkbZ;ksa esa 

dYilj ;kstuk dh vksj lh-,l-vkbZ-vkj- & lh- ,l- ,e-lh-vkj-vkbZ dk ;ksxnku

vdknfed rFkk vU; laLFkkvksa ds fy, fo'ys"k.kkRed lsok,a

fiNys nks o"kZ ds nkSjku lh-ih-okbZ-,y-,l- dk;ZØeksa ds cksMZ foHkkx ¼lh-ch-,l-bZ-½ ds nloha dh ijh{kk esa çFke 
varxZr 2011 ds nkSjku laLFkk esa xqtjkr ek/;fed f'k{k.k vkusokyksa dks ykHkkfUor fd;k x;k gSA ç[;kr çksQslj 
cksMZ foHkkx ¼th-,l-bZ-ch-½ rFkk dsUnzh; ek/;fed f'k{k.k tkgj lkgk] iwoZ Mk;jsDVj] vkbZ-vkbZ-,e- vgenkckn 20 – 

foKku esa ;qok usr`Ro ij lh-,l-vkbZ-vkj- dk dk;ZØe ¼lh-ih-okbZ-,y-,l-½
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21 tuojh 2011 ds nkSjku gq, lh-ih-okbZ-,y-,l- ds eq[; ekrk&firk tks Nk=ksa ds lkFk dk;ZØe esa vk;s Fks mUgksaus 
vfrfFk FksA mUgksaus çfr;ksfx;kas dks vius thouiFk dk lh-,l-vkbZ-vkj-&lh-,l-,e-lh-vkj-vkbZ- }kjk vk;ksftr 
ftØ djrs gq, mRlkgo/kZd Hkk"k.k fn;k FkkA nwljk lh-ih- bl dk;ZØe dks djus ds ç;kl dh dkQh ljkguk dh tks 
okbZ-,y-,l- dk;ZØe 24–25 uoEcj 2011 esa vk;ksftr mRlkgo/kZd rFkk ;qokvksa dks tkx#d djusokyk Fkk rFkk 
fd;k x;k ftlessa ç[;kr çksQslj vehrkc pêksik/;k;] muds lqugjs Hkfo"; ds fy, bl jkLrs dks pquus esa 
oSKkfud &,p] lsUVj Qksj lsyqyj ,.M eksyhdqyj lgk;rk djusokyk FkkA
ck;ksyksth] gSnjkckn eq[; vfrfFk FksA v/;kid rFkk 

gekjs fu;fer vuqla/kku ,oa fodkl xfrfof/k;ksa }kjk vfrfFk FksA 72 Nk=ksa rFkk 10 v/;kidksa us bl dk;Z'kkyk 
laLFkku Hkkouxj ftys ds çkFkfed] ek/;fed rFkk mPp esa fgLlk fy;kA nwljk çf'k{k.k dk;ZØe tks çkFkfed rFkk 
ek/;fed fo|ky; ds Nk=ksa rFkk LVkQ dks çf'k{k.k çnku ek/;fed v/;kidksa ds fy, Fkk] dks 5 ls 7 ekpZ 2012 ds 
djrk gS tks oSKkfud lksp dks tks gekjk lkekftd fe'ku nkSjku vk;ksftr fd;k x;kA MkW- ch- ,u- nkl]  dydÙkk 
dk;ZØe gS] dks c<+krk gSA Nk= rFkk v/;kid x.k bl ds [;kfrçkIr HkkSfrd'kkL=h] dks fo'ks"k :i ls bl volj 
çdkj ds çf'k{k.k dk;ZØeksa vFkok dk;Z'kkyk esa cM+s Lrj ij vkeaf=r fd;k x;k FkkA bleas ftys ds fofHkUu 
ij Hkkx ysrs gSaA bl çdkj dh dk;Z'kkyk 14 vDVwcj çkFkfed rFkk ek/;fed 'kkykvksa ds 50 v/;kidksa us  
2011 dks vk;ksftr dh xbZ FkhA bl volj ij feLVj çf'k{k.k dk;ZØe esa fgLlk fy;k FkkA
vfuy ekusdj] Mk;jsDVj] usg: foKku dsUnz] eqEcbZ eq[; 

fgUnh lsy cgqr T;knk lfØ; gS tks gekjh jk"Vª Hkk"kk ds laLFkk ds oSKkfudksa rFkk rduhdh LVkQ ds Qk;ns ds fy, 
fodkl ds fy, lHkh oSKkfudksa rFkk ç'kklfud dfeZ;ksa dks fd;k x;kA MkW- Mh-Mh-vks>k] oSKkfud rFkk lykgdkj] 
fgUnh esa xfrfof/k;ksa dks djus gsrq c<+kok nsrk gSA blh fgUnh lykgdkj lfefr] Hkkjr ljdkj bl volj ij 
dk;ZØe ds lEcU/k esa ,d fnu “fgUnh Hkk"kk esa oSKkfud eq[; vfrfFk FksA 53 oSKkfudksa rFkk rduhdh LVkQ us bl 
isij fy[kuk” foÔ; ij ,d dk;Z'kkyk dk vk;kstu dk;Z'kkyk esa Hkkx fy;kA 

fgUnh Hkk"kk esa oSKkfud isijksa dks fy[kus dh dk;Z'kkyk 

vuqlwfpr tkfr] vuqlwfpr tutkfr] vU; fiNM+s oxZ rFkk v/khuLFk lsokvksa esa vkj{k.k dk feyuk gSA bu lsokvksa esa] 
fodykax O;fDr;ksa ds mRFkku rFkk dY;k.k ds fy, HkwriwoZ deZpkjh Hkh vkj{k.k dk ykHk izkIr djrs gSaA
ljdkj us vusd dne mBk;s gSa] ftlesa ls ,d] jkT; ds 

jkT; dh jk; esa] Hkkjrh; lafo/kku ds vuqPNsn 16 ds [k.M jkT; ls lEcfU/kr inksa ;k lsokvksa ds fdlh Hkh oxZ ;k oxksaZ 
(4)  esa fiNMs+ ukxfjdksa ds i{k esa fu;qfDr;ksa rFkk inksa esa esa inksUufr ds ekeyksa esa vkj{k.k] fdlh Hkh ijh{kk esa 
vkj{k.k nsus dk izko/kku gS tks jkT; ds v/khuLFk lsokvksa esa izkIrkadks esa NwV ;k ewY;kadu ds ekudks esa deh djus gsrq 
i;kZIr :i ls izfrfuf/kRo ugha djrs gSa blh vuqPNsn dk izko/kku dk fuekZ.k djrk gSA
[k.M 4A, vuqlwfpr tkfr o tutkfr ds lnL;ksa ds fy, lafo/kku }kjk iznku dh xbZ 'kfDr;ksa dks mi;ksx esa ykdj] 
inksUufr ds ekeys esa vkj{k.k nsus ds fy, jkT; dks l{ke ljdkj us fofHkUu lsokvksa esa vkj{k.k ds fy, vuqlwfpr 
cukrk gSA vuqPNsn 335 ds vk/kkj ij la?k ;k jkT; ds tkfr] vuqlwfpr tutkfr vkSj vU; fiNMs+ oxZ ds lnL;kas 
ekeyksa ls tqM+s inksa o lsokvksa gsrq fu;qfDr ds le;( dks tks Øheh ys;j esa vkrs gSa] dks miyC/k djkus ds vuqns'k 
iz'kklu dh n{krk ds j[kj[kko ds lkFk] vuqlwfpr tkfr t+kjh fd;k gS ysfdu budks vkj{k.k dk ykHk ugh fey ik 
o vuqlwfpr tutkfr ds lnL;ksa ds ekeyksa dks /;ku esa jgk gSA 
j[kk tk;sxkA vuqPNsn esa dgk x;k gS fd jkT; vuqlwfpr lh/kh HkrhZ ds ekeys esa lHkh lewgksa ds inks gsrq vuqlwfpr 
tkfr o vuqlwfpr tutkfr ds lnL;ksa ds i{k esa la?k ;k tkfr] vuqlwfpr tutkfr vkSj vU; fiNM+s oxZ dks 

vuqlwfpr tkfr] vuqlwfpr tutkfr rFkk vU; fiNM+s oxZ gsrq vkj{k.k 

çkFkfed ,oe~ ek/;fed ds Nk=ksa ,oe~ f'k{kdksa gsrq oSKkfud çf'k{k.k dk;ZØe

vkj{k.k uhfr 

vkj{k.k miyC/k gS tc lh/kh HkrhZ vf[ky Hkkjrh; Lrj ;g lqfuf'pr djus ds fy, fd SC/ST/OBC ds in 
ij [kqys Lrjokyh izfr;ksfxrk ds vk/kkj ij gksrh gS rks dsoy bUgha ls lEcfU/kr O;fDr;ksa }kjk Hkjs tk;saxs bl gsrq 
vuqlwfpr tkfr] vuqlwfpr tutkfr o vU; fiNM+s oxkasZ lh/kh HkrhZ ds ekeys esa fjDr;ksa dk fn&vkj{k.k izfrcfU/kr 
ds fy, vkj{k.k Øe'k% 15%, 7.5% rFkk 27% gksrk gSA gSA
;fn ;g ¼lh/kh HkrhZ½ [kqyh izfr;ksfxrk ds vykok vU; SC/ST rFkk OBC ds fy, vkj{k.k dh ek=k] fdlh 
gksrh gS rks Øe'k% 16.66%, 7.5% rFkk 25.84% vkj{k.k xzsM@dSMj esa inksa dh la[;k ds vk/kkj ij fu/kkZfjr dh 
gksrk gSA xqzi C rFkk D inksa dh lh/kh HkrhZ eas lkekU; tkrh gSA gkaykfd 14 inksa ls de j[kusokys NksVs dSMj] 
bykds ;k {ks= ls T;knk vH;kFkhZ vkrs gSa] vuqlwfpr tkfr tgk¡ bl flðkar ds vk/kkj ij bu rhuksa oxksZa dk vkj{k.k 
rFkk vuqlwfpr tutkfr ds fy, vkj{k.k dk izfr'kr nsuk lEHko ugha gSA vkj{k.k lkoZtfud rFkk izf'k{k.k 
jkT; ;k dsUnz 'kkflr izns'kksa dh tula[;k ds vuqikr ds dk;kZy; Kkiu la[;k 36012/2/96 – Ett (Res) fnukad 
lkis{k lkekU;r% fu/kkZfjr fd;k x;k gS vkSj bl ekeys eas 02/07/1997 }kjk fu/kkZfjr L– vkdkj ds jksLVj dh rjg 
vU; fiNMs+ oxksZ ds fy, vkj{k.k] budk vuqikr] jkT; @ /kw.kZu ds rjhds ls fn;k tkrk gSA tc vkj{k.k dk fu/kkZj.k 
dsUnz 'kkflr izns'kksa dh tula[;k dks /;ku esa j[kdj fd;k tkrk gS rc ;g lqfu'fpr fd;k tkrk gS fd fdlh 
fu/kkZfjr fd;k tkrk gS tksfd 27% ls vf/kd ugha gks Hkh dSMj essa SC/ST rFkk OBC ds fy, dqy vkjf{kr inkas 
ldrk gSA rFkk dqy vkj{k.k] vuqlwfpr tkfr] vuqlwfpr dh la[;k] dSMj ds dqy inksa dh la[;k ls 50% ls vf/kd 
tutkfr rFkk vU; fiNM+s oxZ  ds fy, 50% dh lhek ls ugha gksA blh le;] fdlh Hkh dSMj esa lky dh dqy 
T;knk ugh gks ldrk gSA fjDr;ksa ds rqyuk esa vkj{k.k ds fy, fpfUgr fjDr;ksa dh 

dqy la[;k lky esa 50% ls vf/kd ugha gksA gkykafd] ST rFkk SC dks xSj p;u fof/k rFkk p;u fof/k }kjk lHkh 
vkjf{kr fjDr;ka <sj dks ,d vyx o foHksfnr lewg dh lsokvksa dh inksUufr esa vkj{k.k 15% rFkk 7.5% ij 
rjg gh j[kk tkrk gS ftl ij 50% lhek ykxw ugha gksrh miyC/k gSA p;u fof/k }kjk inksUufr ds ekeys esa] SC 
gSArFkk ST xqzi 'A' ds fuEure lksiku rd vkj{k.k dk ykHk 

izkIr djrs gSa rFkk buds fy, vkj{k.k dh ek=k] bl ekeys izR;sd ea=ky;@foHkkx esa ,d milfpo] iz'kklu dk 
esa oSlh gh gksrh gS tSlh fd xSj p;u fof/k }kjk inksUufr eas bupktZ vkSj dksbZ vU; vf/kdkjh de ls de ,d 
gksrh gSA gkykafd ;fn dksbZ lh/kh HkrhZ dk rRo gks tks 75 milfpo dks ,d lEidZ vf/kdkjh dh rjg] ea=ky;@ 
izfr'kr ls vf/kd gks] rks inksa ;k lsokvksa esa gksusokyh foHkkx ds iz'kklfud fu;a=.k esa vkusokys lHkh izfr"Bkuksa 
inksUufr ds ekeys esa vkj{k.k ugh fn;k tkrk gSA o lsokvksa esa ST rFkk SC ls lEcfU/kr ekeyksa ds lkis{k 
inksUufr ds ekeys esa] vU; fiNM+s oxZ dks dksbZ vkj{k.k fu;qDr fd;k tkrk gSA og SC rFkk ST i{k esa vkusokyh 
ugha gSA fjDr;ksa esa vkj{k.k rFkk vU; Lohdk;Z ykHk lEcfU/kr 

vkns'kksa] funsZ'kksa rFkk fu;qDr v/khuLFk vf/kdkjksa dh ;g¡k xqzi ̂A^ ds inksa ds fy, inksfUur esa dksbZ vkj{k.k ugh 
vuqikyuk gksusokyh ijLij ftEesnkfj;ksa dks lqfu'fpr gS ftldk vfUre osru 18,300/- ;k blls de ¼izfr 
djrk gSA izR;sd ea=ky;@foHkkx ds ikl flfoy gksrk gS la'kksf/kr osrueku esa½ gS ysfdu vuqlwfpr tkfr 
tks lEidZ vf/kdkjh ds fu;U=.k essa vkusokys @tutkfr ds vf/kdkjh tks vius {ks= esa dkQh ofj"B ekus 
ea=ky;@foHkkx ds vUnj mls izHkkoh :i ls drZO;ksa ls tkrs gSa mudks fjDr ds fy, cukbZ tk jgh p;u lwph esa 
eqDr djus esa lgk;rk djrk gSA foHkkxk/;{k ds fu;U=.k inksUufr ds fy, v;ksX; ugha ekuk tkrk gSA
eas vkusokys dk;kZy;ksa esa Hkh] ST rFkk SC ds izfrfuf/kRo ls ST rFkk SC, vH;kfFkZ;ksa dks fofHkUu NwV rFkk fj;k;r 
lEcfU/kr dk;ksZ ds fy, ,d lEidZ vf/kdkjh dks iznku gksrh gS ftlls os lsokvksa esa csgrj izn'kZu dj ldsaA 
ukekafdr fd;k tkrk gSA bl rjg ds foHkkxk/;{k ds mnkgj.k ds fy, mUgsa Åijh vk;q lhek esa NwV] izfr;ksxh 
vUrxZr vkusokys dk;kZy;ksa esa] lEidZ vf/kdkjh ds ijh{kk esa cSBus ds fy, fu/kkZfjr vk;q lhek esa NwV ds lkFk] 
drZO;] ea=ky;@foHkkx ds vk/khu vkusokys dk;kZy;ksa ds vufxur ekSds] ijh{kk 'kqYd essa dVkSrh rFkk mi;qZDr 
lEidZ vf/kdkjh tSls gh gksrs gSaAekudks esa NwV vkfn oSls gh] OBC vH;FkhZ] fj;k;r tSls 
vU; fiNM+s oxksZa ls lEcfU/kr ekeyksa esa vkj{k.k dks ns[kus rhu lky rd Åijh vk;q lhek essa NwV] flfoy lsok ijh{kk 
ds fy, ,d vyx ls izR;sd ea=ky;@foHkkx esa lEidZ esa vk;q lhek esa NwV ds lkFk lkr ckj ekSds vkfn izkIr gksrh 
vf/kdkjh dks fu;qDr djus ds fy, 6 – 3 – 1997 esa vkns'k gSA vukjf{kr fjDr;ksa ds lkis{k SC/ST/OBC vH;kfFkZ;kasa 
t+kjh fd;k x;k gSAdh Lo;a dh vyx ls esfjV lwph cukbZ tkrh gSA
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21 tuojh 2011 ds nkSjku gq, lh-ih-okbZ-,y-,l- ds eq[; ekrk&firk tks Nk=ksa ds lkFk dk;ZØe esa vk;s Fks mUgksaus 
vfrfFk FksA mUgksaus çfr;ksfx;kas dks vius thouiFk dk lh-,l-vkbZ-vkj-&lh-,l-,e-lh-vkj-vkbZ- }kjk vk;ksftr 
ftØ djrs gq, mRlkgo/kZd Hkk"k.k fn;k FkkA nwljk lh-ih- bl dk;ZØe dks djus ds ç;kl dh dkQh ljkguk dh tks 
okbZ-,y-,l- dk;ZØe 24–25 uoEcj 2011 esa vk;ksftr mRlkgo/kZd rFkk ;qokvksa dks tkx#d djusokyk Fkk rFkk 
fd;k x;k ftlessa ç[;kr çksQslj vehrkc pêksik/;k;] muds lqugjs Hkfo"; ds fy, bl jkLrs dks pquus esa 
oSKkfud &,p] lsUVj Qksj lsyqyj ,.M eksyhdqyj lgk;rk djusokyk FkkA
ck;ksyksth] gSnjkckn eq[; vfrfFk FksA v/;kid rFkk 

gekjs fu;fer vuqla/kku ,oa fodkl xfrfof/k;ksa }kjk vfrfFk FksA 72 Nk=ksa rFkk 10 v/;kidksa us bl dk;Z'kkyk 
laLFkku Hkkouxj ftys ds çkFkfed] ek/;fed rFkk mPp esa fgLlk fy;kA nwljk çf'k{k.k dk;ZØe tks çkFkfed rFkk 
ek/;fed fo|ky; ds Nk=ksa rFkk LVkQ dks çf'k{k.k çnku ek/;fed v/;kidksa ds fy, Fkk] dks 5 ls 7 ekpZ 2012 ds 
djrk gS tks oSKkfud lksp dks tks gekjk lkekftd fe'ku nkSjku vk;ksftr fd;k x;kA MkW- ch- ,u- nkl]  dydÙkk 
dk;ZØe gS] dks c<+krk gSA Nk= rFkk v/;kid x.k bl ds [;kfrçkIr HkkSfrd'kkL=h] dks fo'ks"k :i ls bl volj 
çdkj ds çf'k{k.k dk;ZØeksa vFkok dk;Z'kkyk esa cM+s Lrj ij vkeaf=r fd;k x;k FkkA bleas ftys ds fofHkUu 
ij Hkkx ysrs gSaA bl çdkj dh dk;Z'kkyk 14 vDVwcj çkFkfed rFkk ek/;fed 'kkykvksa ds 50 v/;kidksa us  
2011 dks vk;ksftr dh xbZ FkhA bl volj ij feLVj çf'k{k.k dk;ZØe esa fgLlk fy;k FkkA
vfuy ekusdj] Mk;jsDVj] usg: foKku dsUnz] eqEcbZ eq[; 

fgUnh lsy cgqr T;knk lfØ; gS tks gekjh jk"Vª Hkk"kk ds laLFkk ds oSKkfudksa rFkk rduhdh LVkQ ds Qk;ns ds fy, 
fodkl ds fy, lHkh oSKkfudksa rFkk ç'kklfud dfeZ;ksa dks fd;k x;kA MkW- Mh-Mh-vks>k] oSKkfud rFkk lykgdkj] 
fgUnh esa xfrfof/k;ksa dks djus gsrq c<+kok nsrk gSA blh fgUnh lykgdkj lfefr] Hkkjr ljdkj bl volj ij 
dk;ZØe ds lEcU/k esa ,d fnu “fgUnh Hkk"kk esa oSKkfud eq[; vfrfFk FksA 53 oSKkfudksa rFkk rduhdh LVkQ us bl 
isij fy[kuk” foÔ; ij ,d dk;Z'kkyk dk vk;kstu dk;Z'kkyk esa Hkkx fy;kA 

fgUnh Hkk"kk esa oSKkfud isijksa dks fy[kus dh dk;Z'kkyk 

vuqlwfpr tkfr] vuqlwfpr tutkfr] vU; fiNM+s oxZ rFkk v/khuLFk lsokvksa esa vkj{k.k dk feyuk gSA bu lsokvksa esa] 
fodykax O;fDr;ksa ds mRFkku rFkk dY;k.k ds fy, HkwriwoZ deZpkjh Hkh vkj{k.k dk ykHk izkIr djrs gSaA
ljdkj us vusd dne mBk;s gSa] ftlesa ls ,d] jkT; ds 

jkT; dh jk; esa] Hkkjrh; lafo/kku ds vuqPNsn 16 ds [k.M jkT; ls lEcfU/kr inksa ;k lsokvksa ds fdlh Hkh oxZ ;k oxksaZ 
(4)  esa fiNMs+ ukxfjdksa ds i{k esa fu;qfDr;ksa rFkk inksa esa esa inksUufr ds ekeyksa esa vkj{k.k] fdlh Hkh ijh{kk esa 
vkj{k.k nsus dk izko/kku gS tks jkT; ds v/khuLFk lsokvksa esa izkIrkadks esa NwV ;k ewY;kadu ds ekudks esa deh djus gsrq 
i;kZIr :i ls izfrfuf/kRo ugha djrs gSa blh vuqPNsn dk izko/kku dk fuekZ.k djrk gSA
[k.M 4A, vuqlwfpr tkfr o tutkfr ds lnL;ksa ds fy, lafo/kku }kjk iznku dh xbZ 'kfDr;ksa dks mi;ksx esa ykdj] 
inksUufr ds ekeys esa vkj{k.k nsus ds fy, jkT; dks l{ke ljdkj us fofHkUu lsokvksa esa vkj{k.k ds fy, vuqlwfpr 
cukrk gSA vuqPNsn 335 ds vk/kkj ij la?k ;k jkT; ds tkfr] vuqlwfpr tutkfr vkSj vU; fiNMs+ oxZ ds lnL;kas 
ekeyksa ls tqM+s inksa o lsokvksa gsrq fu;qfDr ds le;( dks tks Øheh ys;j esa vkrs gSa] dks miyC/k djkus ds vuqns'k 
iz'kklu dh n{krk ds j[kj[kko ds lkFk] vuqlwfpr tkfr t+kjh fd;k gS ysfdu budks vkj{k.k dk ykHk ugh fey ik 
o vuqlwfpr tutkfr ds lnL;ksa ds ekeyksa dks /;ku esa jgk gSA 
j[kk tk;sxkA vuqPNsn esa dgk x;k gS fd jkT; vuqlwfpr lh/kh HkrhZ ds ekeys esa lHkh lewgksa ds inks gsrq vuqlwfpr 
tkfr o vuqlwfpr tutkfr ds lnL;ksa ds i{k esa la?k ;k tkfr] vuqlwfpr tutkfr vkSj vU; fiNM+s oxZ dks 

vuqlwfpr tkfr] vuqlwfpr tutkfr rFkk vU; fiNM+s oxZ gsrq vkj{k.k 

çkFkfed ,oe~ ek/;fed ds Nk=ksa ,oe~ f'k{kdksa gsrq oSKkfud çf'k{k.k dk;ZØe

vkj{k.k uhfr 

vkj{k.k miyC/k gS tc lh/kh HkrhZ vf[ky Hkkjrh; Lrj ;g lqfuf'pr djus ds fy, fd SC/ST/OBC ds in 
ij [kqys Lrjokyh izfr;ksfxrk ds vk/kkj ij gksrh gS rks dsoy bUgha ls lEcfU/kr O;fDr;ksa }kjk Hkjs tk;saxs bl gsrq 
vuqlwfpr tkfr] vuqlwfpr tutkfr o vU; fiNM+s oxkasZ lh/kh HkrhZ ds ekeys esa fjDr;ksa dk fn&vkj{k.k izfrcfU/kr 
ds fy, vkj{k.k Øe'k% 15%, 7.5% rFkk 27% gksrk gSA gSA
;fn ;g ¼lh/kh HkrhZ½ [kqyh izfr;ksfxrk ds vykok vU; SC/ST rFkk OBC ds fy, vkj{k.k dh ek=k] fdlh 
gksrh gS rks Øe'k% 16.66%, 7.5% rFkk 25.84% vkj{k.k xzsM@dSMj esa inksa dh la[;k ds vk/kkj ij fu/kkZfjr dh 
gksrk gSA xqzi C rFkk D inksa dh lh/kh HkrhZ eas lkekU; tkrh gSA gkaykfd 14 inksa ls de j[kusokys NksVs dSMj] 
bykds ;k {ks= ls T;knk vH;kFkhZ vkrs gSa] vuqlwfpr tkfr tgk¡ bl flðkar ds vk/kkj ij bu rhuksa oxksZa dk vkj{k.k 
rFkk vuqlwfpr tutkfr ds fy, vkj{k.k dk izfr'kr nsuk lEHko ugha gSA vkj{k.k lkoZtfud rFkk izf'k{k.k 
jkT; ;k dsUnz 'kkflr izns'kksa dh tula[;k ds vuqikr ds dk;kZy; Kkiu la[;k 36012/2/96 – Ett (Res) fnukad 
lkis{k lkekU;r% fu/kkZfjr fd;k x;k gS vkSj bl ekeys eas 02/07/1997 }kjk fu/kkZfjr L– vkdkj ds jksLVj dh rjg 
vU; fiNMs+ oxksZ ds fy, vkj{k.k] budk vuqikr] jkT; @ /kw.kZu ds rjhds ls fn;k tkrk gSA tc vkj{k.k dk fu/kkZj.k 
dsUnz 'kkflr izns'kksa dh tula[;k dks /;ku esa j[kdj fd;k tkrk gS rc ;g lqfu'fpr fd;k tkrk gS fd fdlh 
fu/kkZfjr fd;k tkrk gS tksfd 27% ls vf/kd ugha gks Hkh dSMj essa SC/ST rFkk OBC ds fy, dqy vkjf{kr inkas 
ldrk gSA rFkk dqy vkj{k.k] vuqlwfpr tkfr] vuqlwfpr dh la[;k] dSMj ds dqy inksa dh la[;k ls 50% ls vf/kd 
tutkfr rFkk vU; fiNM+s oxZ  ds fy, 50% dh lhek ls ugha gksA blh le;] fdlh Hkh dSMj esa lky dh dqy 
T;knk ugh gks ldrk gSA fjDr;ksa ds rqyuk esa vkj{k.k ds fy, fpfUgr fjDr;ksa dh 

dqy la[;k lky esa 50% ls vf/kd ugha gksA gkykafd] ST rFkk SC dks xSj p;u fof/k rFkk p;u fof/k }kjk lHkh 
vkjf{kr fjDr;ka <sj dks ,d vyx o foHksfnr lewg dh lsokvksa dh inksUufr esa vkj{k.k 15% rFkk 7.5% ij 
rjg gh j[kk tkrk gS ftl ij 50% lhek ykxw ugha gksrh miyC/k gSA p;u fof/k }kjk inksUufr ds ekeys esa] SC 
gSArFkk ST xqzi 'A' ds fuEure lksiku rd vkj{k.k dk ykHk 

izkIr djrs gSa rFkk buds fy, vkj{k.k dh ek=k] bl ekeys izR;sd ea=ky;@foHkkx esa ,d milfpo] iz'kklu dk 
esa oSlh gh gksrh gS tSlh fd xSj p;u fof/k }kjk inksUufr eas bupktZ vkSj dksbZ vU; vf/kdkjh de ls de ,d 
gksrh gSA gkykafd ;fn dksbZ lh/kh HkrhZ dk rRo gks tks 75 milfpo dks ,d lEidZ vf/kdkjh dh rjg] ea=ky;@ 
izfr'kr ls vf/kd gks] rks inksa ;k lsokvksa esa gksusokyh foHkkx ds iz'kklfud fu;a=.k esa vkusokys lHkh izfr"Bkuksa 
inksUufr ds ekeys esa vkj{k.k ugh fn;k tkrk gSA o lsokvksa esa ST rFkk SC ls lEcfU/kr ekeyksa ds lkis{k 
inksUufr ds ekeys esa] vU; fiNM+s oxZ dks dksbZ vkj{k.k fu;qDr fd;k tkrk gSA og SC rFkk ST i{k esa vkusokyh 
ugha gSA fjDr;ksa esa vkj{k.k rFkk vU; Lohdk;Z ykHk lEcfU/kr 

vkns'kksa] funsZ'kksa rFkk fu;qDr v/khuLFk vf/kdkjksa dh ;g¡k xqzi ̂A^ ds inksa ds fy, inksfUur esa dksbZ vkj{k.k ugh 
vuqikyuk gksusokyh ijLij ftEesnkfj;ksa dks lqfu'fpr gS ftldk vfUre osru 18,300/- ;k blls de ¼izfr 
djrk gSA izR;sd ea=ky;@foHkkx ds ikl flfoy gksrk gS la'kksf/kr osrueku esa½ gS ysfdu vuqlwfpr tkfr 
tks lEidZ vf/kdkjh ds fu;U=.k essa vkusokys @tutkfr ds vf/kdkjh tks vius {ks= esa dkQh ofj"B ekus 
ea=ky;@foHkkx ds vUnj mls izHkkoh :i ls drZO;ksa ls tkrs gSa mudks fjDr ds fy, cukbZ tk jgh p;u lwph esa 
eqDr djus esa lgk;rk djrk gSA foHkkxk/;{k ds fu;U=.k inksUufr ds fy, v;ksX; ugha ekuk tkrk gSA
eas vkusokys dk;kZy;ksa esa Hkh] ST rFkk SC ds izfrfuf/kRo ls ST rFkk SC, vH;kfFkZ;ksa dks fofHkUu NwV rFkk fj;k;r 
lEcfU/kr dk;ksZ ds fy, ,d lEidZ vf/kdkjh dks iznku gksrh gS ftlls os lsokvksa esa csgrj izn'kZu dj ldsaA 
ukekafdr fd;k tkrk gSA bl rjg ds foHkkxk/;{k ds mnkgj.k ds fy, mUgsa Åijh vk;q lhek esa NwV] izfr;ksxh 
vUrxZr vkusokys dk;kZy;ksa esa] lEidZ vf/kdkjh ds ijh{kk esa cSBus ds fy, fu/kkZfjr vk;q lhek esa NwV ds lkFk] 
drZO;] ea=ky;@foHkkx ds vk/khu vkusokys dk;kZy;ksa ds vufxur ekSds] ijh{kk 'kqYd essa dVkSrh rFkk mi;qZDr 
lEidZ vf/kdkjh tSls gh gksrs gSaAekudks esa NwV vkfn oSls gh] OBC vH;FkhZ] fj;k;r tSls 
vU; fiNM+s oxksZa ls lEcfU/kr ekeyksa esa vkj{k.k dks ns[kus rhu lky rd Åijh vk;q lhek essa NwV] flfoy lsok ijh{kk 
ds fy, ,d vyx ls izR;sd ea=ky;@foHkkx esa lEidZ esa vk;q lhek esa NwV ds lkFk lkr ckj ekSds vkfn izkIr gksrh 
vf/kdkjh dks fu;qDr djus ds fy, 6 – 3 – 1997 esa vkns'k gSA vukjf{kr fjDr;ksa ds lkis{k SC/ST/OBC vH;kfFkZ;kasa 
t+kjh fd;k x;k gSAdh Lo;a dh vyx ls esfjV lwph cukbZ tkrh gSA
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fodykax O;fDr dks fofHkUu fj;k;r nh xbZ gS tSls ls ugh Hkjh tk ldrh gSA ;k vU; fdlh i;kZIr dkj.k ls 
fodykax O;fDr dh Åijh vk;q lhek esa NwV (a) 10 lky ;g fjfDr;ka ugha Hkjh xbZ gSa bu fjfDr;ka dks vkxkeh lky 
rd (SC/ST ds fy, 15 lky vkSj OBC ds fy, 13 dh HkfrZ;ka esa vkjf{kr fjfDr;ksa ds :i eas cdk;k j[kh 
lky), xzqi C rFkk xzqi D inksa dh lh/kh HkrhZ ds ekeyks esa tkrh gSA 
xzqi A rFkk xzqi B ds inksa dh lh/kh HkrhZ ds ekeyksa esa (b) 5 vkxkeh lky dh HkrhZ esa] bu cdk;k vkjf{kr fjfDr;ksa dks 
lky rd (10 lky SC/ST ds fy, o 8 lky OBC ds ,d fodykaxrk Js.kh ds fy, vkjf{kr dh Hkkafr gh ekuk 
fy,) tgk¡ HkrhZ] [kqyh izfr;ksfxrk ds vykok vU; ls dh tkrk gSA ogk¡ ;s HkrhZ izkjfEHkd lky esa vkjf{kr gksrh gSa 
tkrh gSA vkSj [kqyh izfr;ksfxrk ls xzqi A rFkk xzqi B ds rFkk bUgsa blh rjg ls Hkjk tkrk gSA gkaykfd] ;fn bl 
inksa gsrq (c) 10 lky (15 lky SC / ST rFkk 13 lky vkxkeh HkrhZ esa Hkh bl Js.kh dk mi;qDr O;fDr ugh feyus 
OBC ds fy,) rd dh NwV dk izko/kku gSA ogk¡ in dh fLFkfr esa bu fodykaxrk dh rhu Jsf.k;ksa esa ikjLifjd 
vkjf{kr Fkk ;k ugha bl rF; ds ckotwn Hkh mUgsa vk;q cnyko djds] fodykax ds vykok vU; O;fDr ls Hkj nh 
lhek esa NwV iznku dh tkrh gSA rFkk iznku fd;k x;k ;g tkrh gSA rc ;fn ,d fjfDr fodykax Js.kh ds fy, 
in fodykax O;fDr;ksa ds fy, mi;qDr ekuk tk;sxkA vkjf{kr fu/kkZfjr gS vkSj HkrhZ ds izkjafEHkd lky esa bl 
,d mi;qDr bl vl{keokyh Js.kh ds O;fDr;ksa dh i;kZIr fjfDr dks Hkjus ds fy, blh fodykaxrk dh Js.kh okyk 
miyC/k ugha gksus ij ;s fjfDr;ka tks fdlh vl{keokyh mi;qDr O;fDr miyC/k ugh gksus ij] igys vkxkeh HkrhZ 
Js.kh ds fy, vkjf{kr Fkh] dks fdlh vU; fodykax O;fDr lky ds fy, “cdk;k vkjf{kr fjfDr” cu tkrh gSA 

1966 eas nks lky dh vof/k ds fy, HkwriwoZ lSfudksa ds fy, ukSdjh dj jgs gSa mUgsa Hkh dsUnzh; ljdkj ds v/khu mPp 
vkj{k.k dks ykxw fd;k FkkA ;g le; nj le; vkxs c<+rk xzsM ;k dSMj esa nwljs jkstxkj ds fy, NwV dk ykHk nsus dks 
x;k rFkk vkt ;g HkwriwoZ lSfudksa ¼dsUnzh; flohy lsokvkas fy[kk x;k gSA ;gka ij HkwriwoZ lSfudks ds fy, muds 
rFkk inksa esa iqu% jkstxkj½ fu;e 1979 ds :i esa miyC/k 'kS{kf.kd vgZrkvksa@;ksX;rkvksa esa Hkh NwV dk izko/kku gSA 
gSA bl fu;e ds vuqlkj] v/kZ lSfud cyksa ds lgk;d egkfuns'kd ¼iquokZl½] j{kk ea=ky; ds dsUnzh; ljdkjh 
dekaMsV ds Lrj ds inksa dh fjfDr;ksa dk 10 izfr'kr] xzqi C ,tsafl;ksa esa vkns'kksa ds fØ;kUo;u ij ut+j j[krk gSA 
lsokvksa vkSj inksa esa fjfDr;ksa dk 10% rFkk xzqi D lsokvkas esa HkwriwoZ lSfudksa rFkk vfLFk fodykaxrk ds fy, vkj{k.k dks 
fjfDr;ksa dk 20%] dqN fuf'pr 'krksZ ij HkwriwoZ lSfudkas “{kSfrt” dgrs gS rFkk SC/ ST rFkk OBC ds fy, vkj{k.k 
ds fy, vkjf{kr gSA HkwriwoZ lSfudksa dks dsUnzh; flfoy dks “m/okZ/kj” vkj{k.k dgk tkrk gSA ekxZnf'kZdk esa 
lsokvksa@inksa esa fdlh Hkh fjfDr ds fy, vk;q lhek esa NwV crk;k x;k gS fd dSls “{kSfrt” vkj{k.k dks  “m/okZ/kj” 

dk izko/kku gSA Hkys gh og vkjf{kr gks ;k u gksA iwoZ vkj{k.k ds lkis{k lek;ksftr fd;k tkrk gSA 
lSfudks ds fy, tks igys ls gh dsUnzh; ljdkj ds v/khu 

HkwriwoZ lSfudks ds fy, vkj{k.k

vkj{k.k ls lEcfU/kr Hkkjr ljdkj }kjk tkjh fd, x;s ds vf/kdkjh dks p;u cksMZ ij] foHkkxh; inksUufr 
funsZ'kksa esa ;Fkksfpr ifjorZu lfgr] lkoZtfud {ks= ds lfefr;ksa ds xBu ds fy, muds rgr vkusokys 
miØe] lkoZtfud {ks= ds cSad lfgr] foÙkh; laLFkku inksa@lsokvksa esa ukaekfdr djus dk iz;kl djuk pkfg,A 
}kjk ekus tkrs gSaA lakfof/kd vkSj v/kZ&ljdkjh fudk;ksa fo'ks"k :i ls] ogk¡ p;u cksMZ@foHkkxh; inksUufr lfefr 
ds :i esa Lok;Ùk fudk;ksa dks Hkh mlh rtZ ij viuh dks pkfg, fd os ,d gh le; esa 30 ls T;knk fjfDr;ksa dh 
lsokvksa eas vkj{k.k dks ykxw djuk gksrk gSA funsZ'k izHkko ds la[;k ds fy, foLr`r Lrj ij p;u djsA 
fy, ekStwn gS fd [k.M }kjk vkj{k.k ds fy, vof/k rFkk p;u cksMZ@ foHkkfx; inksUufr lfefr esa 'kkfey djus ds 
'krksZa lfgr funsZ'k gksus pkfg, tcfd dsUnzh; vuqnku fy, vuqlwfpr tkfr ;k vuqlwfpr tutkfr ds vf/kdkjh 
lgk;rk ls de ls de 50% rd cSBd rFkk fu;fer dks [kkstus ds dksbZ vFkZd iz;kl djus pkfg,A
vk/kkj ij 20 O;fDr;ksa ls T;knk dks jktxkj nsusokyh tgk¡ Hkh] xqzi D ;k xzqi C ds inksa ;k lsokvksa es 10 ;k 
Lo;alsoh laLFkkuksa dks vuqnku nsuk gksrk gSA vf/kd fjfDr;ksa dh HkrhZ ds fy, p;u lfefr@cksMZ gksrk 
vuqlwfpr tkfr@vuqlwfpr tutkfr rFkk vU; fiNMs gS ;k xfBr fd;k tkrk gS] ogk¡ vfuok;Z gS fd mlesa ls ,d 
oxksZa ds leqnk;ksa ds fgrksa dh j{kk ds fy, vkns'k t+kjh lnL; bl rjg dh lfefr@cksMZ esa vuqlwfpr 
fd;k gS rFkk ;g lqfu'fpr fd;k gS fd muds vkjf{kr tkfr@tutkfr@vU; fiNMs oxZ rFkk vYi la[;d 
inksa dks dsoy mUgh ls lEcfU/kr oxksZa ds vH;fFkZ;ksa }kjk leqnk; ls gksA p;u cksMZ@lfefr dk ,d lnL; tks pkgs 
Hkjk tk;sxkA ;g fu/kkZfjr fd;k gS fd tgk¡ bu oxksZ ls lkekU; Js.kh ;k vYi la[;d leqnk; ;k SC / ST/ OBC 
lEcfU/kr vH;fFkZ;ksa dh la[;k lh/kh HkrhZ eas mudh ls gks og ,d efgyk gksuh pkfg,A lfefr@cksMZ ij ,d 
vkjf{kr fjfDr;ksa dks Hkjus ds fy, i;kZIr miyC/k ugh gS] efgyk lnL; dks lgfu;qDr djuk pkfg,A ;g Hkh 
rks os ugh Hkjh tk;sxhA ;s fcuk Hkjh gqbZ fjfDr;k¡] vkjf{kr lqfu'fpr djuk gksrk gS fd tgk¡ fjfDr;ksa dh la[;k] fd;s 
fjfDr;ksa dh rjg] vkxkeh o"kZ es gksus okyh lh/kh HkrhZ esa tk jgs p;u ds lkis{k 10 ls de gS rks SC/ST/OBC] dk 
cdk;k jgsxhA vf/kdkjh vYi la[;d leqnk; dk vf/kdkjh ;k efgyk 
tqykbZ] 2008 esa ljdkj us QSlyk fy;k fd vU; fiNMs vf/kdkjh dks] bl rjg dh lfefr@cksMZ ds rgr] <wa<us ds 
oxZ dh cdk;k vkjf{kr fjfDr;ksa dks ,d vyx rFkk iz;kl ugh djus pkfg,A
fof'k"V lewg dh rjg ekuk tk;sxk tgk¡ ij 50% dh lky ds nkSjku ;g funsZ'k izHkko esa yk;k x;k fd SC vkSj 
mPpre~ lhek ykxw ugha gksxhA ST vf/kdkjh fcuk fdlh vkj{k.k dk ykHk mBk;s] 
funsZ'k ekStwn gS fd ea=ky;ksa@foHkkxksa vkfn dks ,d vukjf{kr fjfDr;ksa ds fo:ð le;ksftr dj xSj & p;u 
lEHko gn rd vuqlwfpr tkfr rFkk vuqlwfpr tu tkfr fof/k }kjk inksUur dj fn;s tkrs gSaA 
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fodykax O;fDr;ksa ds vf/kfu;e 1995 (PWD vf/kfu;e) gksus ds lkFk fodykax O;fDr;ksa ds fy, vkj{k.k dks xqzi A 
ds /kkjk 33 ¼leku volj] laj{k.k dk vf/kdkj o iw.kZ rFkk B ds igpku esa rFkk lh/kh HkrhZ esa Hkh ;ksX; fd;k FkkA 
Hkkxhnkjh½ essa izko/kku gS fd mi;qZDr ljdkj de ls de fodykax O;fDr;ksa ds fy, vkj{k.k dh izfØ;k dks 
rhu izfr'kr fjfDr;ksa dks fodykax O;fDr;ksa ;k fodykax lqO;ofLFkr rjhds ls djus ds fy, fnlEcj 2005 eas 
O;fDr;ksa ds lewg gsrq LFkkfir djsxhA ftlesa ls ,d izf'k{k.k rFkk dkfeZd foHkkx] Hkkjr ljdkj }kjk lesfdr 
izfr'kr tks (1) vU/krk ¼va/kkiu½ ;k de n`f"V (2) Jo.k :i ls bl fo"k; ij funsZ'kksa dks tkjh fd;k FkkA bu 
'kfDr âkl vkSj (3) efLr"d i{kk?kkr ;k xeu fodykaxrk funsZ'kksa ds vuqlkj] vc lh/kh HkrhZ ds ekeyksa esa izR;sd xzqi 
ls ihfM+r O;fDr;ksa ds fy,] izR;sd fodykaxrk in ds ds inksa ij fodykax O;fDr;ksa dks vkj{k.k miyC/k gSsA 
igpku ds fy,] vkjf{kr fd;k tk;sxkA /kkjk 32 esa pkfg, inksUufr ds ekeys esa] tc ;g miyC/k gS rc inksUufr xzqi 
fd ljdkj LFkkiuk esa mu inksa dks igpku esa yk;s ftUgsa D ds lkFk] xqzi D ls xzqi C vkSj xzqi C ds p;fur inks ij 
fodykax O;fDr;ksa ds fy, vkjf{kr fd;k tk ldsA PWD gksrh gSA vf/kfu;e es fn;s vuqlkj] vkj{k.k dk ykHk] (i) 
vf/kfu;e] 1996 eas izHkkoh gqvkA gkaykfd ;g blls igys vU/krk ;k U;wu n`f"V (2) Jo.k 'kfDr dk âkl (ii) xeu 
uoEcj 1977 eas vk;k Fkk] xqzi C rFkk D dh lh/kh HkrhZ ds v;ksX;rk ;k efLr"d i{kk?kkr ls xzflr O;fDr dks  
ekeys eas bls fodykax O;fDr;ksa ds vkj{k.k ds fy, ykxw feyrk gSA bl izR;sd Js.kh dks 1% vkj{k.k dk izko/kku 
fd;k x;k Fkk 1989 esa ;g xqzi C rFkk D inksa esa inksUufr gSA vfLFk fodykaxrk ;qDr O;fDr] xeu v;ksX;rk ;k 
ds ekeyksa esa ;g vkxs c<+k;k x;k FkkA vf/kfu;e ds ykxw efLr"d i{kk?kkr dh Js.kh esa vkrs gSaA

fodykax O;fDr;ksa ds fy, vkj{k.k 
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fodykax O;fDr dks fofHkUu fj;k;r nh xbZ gS tSls ls ugh Hkjh tk ldrh gSA ;k vU; fdlh i;kZIr dkj.k ls 
fodykax O;fDr dh Åijh vk;q lhek esa NwV (a) 10 lky ;g fjfDr;ka ugha Hkjh xbZ gSa bu fjfDr;ka dks vkxkeh lky 
rd (SC/ST ds fy, 15 lky vkSj OBC ds fy, 13 dh HkfrZ;ka esa vkjf{kr fjfDr;ksa ds :i eas cdk;k j[kh 
lky), xzqi C rFkk xzqi D inksa dh lh/kh HkrhZ ds ekeyks esa tkrh gSA 
xzqi A rFkk xzqi B ds inksa dh lh/kh HkrhZ ds ekeyksa esa (b) 5 vkxkeh lky dh HkrhZ esa] bu cdk;k vkjf{kr fjfDr;ksa dks 
lky rd (10 lky SC/ST ds fy, o 8 lky OBC ds ,d fodykaxrk Js.kh ds fy, vkjf{kr dh Hkkafr gh ekuk 
fy,) tgk¡ HkrhZ] [kqyh izfr;ksfxrk ds vykok vU; ls dh tkrk gSA ogk¡ ;s HkrhZ izkjfEHkd lky esa vkjf{kr gksrh gSa 
tkrh gSA vkSj [kqyh izfr;ksfxrk ls xzqi A rFkk xzqi B ds rFkk bUgsa blh rjg ls Hkjk tkrk gSA gkaykfd] ;fn bl 
inksa gsrq (c) 10 lky (15 lky SC / ST rFkk 13 lky vkxkeh HkrhZ esa Hkh bl Js.kh dk mi;qDr O;fDr ugh feyus 
OBC ds fy,) rd dh NwV dk izko/kku gSA ogk¡ in dh fLFkfr esa bu fodykaxrk dh rhu Jsf.k;ksa esa ikjLifjd 
vkjf{kr Fkk ;k ugha bl rF; ds ckotwn Hkh mUgsa vk;q cnyko djds] fodykax ds vykok vU; O;fDr ls Hkj nh 
lhek esa NwV iznku dh tkrh gSA rFkk iznku fd;k x;k ;g tkrh gSA rc ;fn ,d fjfDr fodykax Js.kh ds fy, 
in fodykax O;fDr;ksa ds fy, mi;qDr ekuk tk;sxkA vkjf{kr fu/kkZfjr gS vkSj HkrhZ ds izkjafEHkd lky esa bl 
,d mi;qDr bl vl{keokyh Js.kh ds O;fDr;ksa dh i;kZIr fjfDr dks Hkjus ds fy, blh fodykaxrk dh Js.kh okyk 
miyC/k ugha gksus ij ;s fjfDr;ka tks fdlh vl{keokyh mi;qDr O;fDr miyC/k ugh gksus ij] igys vkxkeh HkrhZ 
Js.kh ds fy, vkjf{kr Fkh] dks fdlh vU; fodykax O;fDr lky ds fy, “cdk;k vkjf{kr fjfDr” cu tkrh gSA 

1966 eas nks lky dh vof/k ds fy, HkwriwoZ lSfudksa ds fy, ukSdjh dj jgs gSa mUgsa Hkh dsUnzh; ljdkj ds v/khu mPp 
vkj{k.k dks ykxw fd;k FkkA ;g le; nj le; vkxs c<+rk xzsM ;k dSMj esa nwljs jkstxkj ds fy, NwV dk ykHk nsus dks 
x;k rFkk vkt ;g HkwriwoZ lSfudksa ¼dsUnzh; flohy lsokvkas fy[kk x;k gSA ;gka ij HkwriwoZ lSfudks ds fy, muds 
rFkk inksa esa iqu% jkstxkj½ fu;e 1979 ds :i esa miyC/k 'kS{kf.kd vgZrkvksa@;ksX;rkvksa esa Hkh NwV dk izko/kku gSA 
gSA bl fu;e ds vuqlkj] v/kZ lSfud cyksa ds lgk;d egkfuns'kd ¼iquokZl½] j{kk ea=ky; ds dsUnzh; ljdkjh 
dekaMsV ds Lrj ds inksa dh fjfDr;ksa dk 10 izfr'kr] xzqi C ,tsafl;ksa esa vkns'kksa ds fØ;kUo;u ij ut+j j[krk gSA 
lsokvksa vkSj inksa esa fjfDr;ksa dk 10% rFkk xzqi D lsokvkas esa HkwriwoZ lSfudksa rFkk vfLFk fodykaxrk ds fy, vkj{k.k dks 
fjfDr;ksa dk 20%] dqN fuf'pr 'krksZ ij HkwriwoZ lSfudkas “{kSfrt” dgrs gS rFkk SC/ ST rFkk OBC ds fy, vkj{k.k 
ds fy, vkjf{kr gSA HkwriwoZ lSfudksa dks dsUnzh; flfoy dks “m/okZ/kj” vkj{k.k dgk tkrk gSA ekxZnf'kZdk esa 
lsokvksa@inksa esa fdlh Hkh fjfDr ds fy, vk;q lhek esa NwV crk;k x;k gS fd dSls “{kSfrt” vkj{k.k dks  “m/okZ/kj” 

dk izko/kku gSA Hkys gh og vkjf{kr gks ;k u gksA iwoZ vkj{k.k ds lkis{k lek;ksftr fd;k tkrk gSA 
lSfudks ds fy, tks igys ls gh dsUnzh; ljdkj ds v/khu 

HkwriwoZ lSfudks ds fy, vkj{k.k

vkj{k.k ls lEcfU/kr Hkkjr ljdkj }kjk tkjh fd, x;s ds vf/kdkjh dks p;u cksMZ ij] foHkkxh; inksUufr 
funsZ'kksa esa ;Fkksfpr ifjorZu lfgr] lkoZtfud {ks= ds lfefr;ksa ds xBu ds fy, muds rgr vkusokys 
miØe] lkoZtfud {ks= ds cSad lfgr] foÙkh; laLFkku inksa@lsokvksa esa ukaekfdr djus dk iz;kl djuk pkfg,A 
}kjk ekus tkrs gSaA lakfof/kd vkSj v/kZ&ljdkjh fudk;ksa fo'ks"k :i ls] ogk¡ p;u cksMZ@foHkkxh; inksUufr lfefr 
ds :i esa Lok;Ùk fudk;ksa dks Hkh mlh rtZ ij viuh dks pkfg, fd os ,d gh le; esa 30 ls T;knk fjfDr;ksa dh 
lsokvksa eas vkj{k.k dks ykxw djuk gksrk gSA funsZ'k izHkko ds la[;k ds fy, foLr`r Lrj ij p;u djsA 
fy, ekStwn gS fd [k.M }kjk vkj{k.k ds fy, vof/k rFkk p;u cksMZ@ foHkkfx; inksUufr lfefr esa 'kkfey djus ds 
'krksZa lfgr funsZ'k gksus pkfg, tcfd dsUnzh; vuqnku fy, vuqlwfpr tkfr ;k vuqlwfpr tutkfr ds vf/kdkjh 
lgk;rk ls de ls de 50% rd cSBd rFkk fu;fer dks [kkstus ds dksbZ vFkZd iz;kl djus pkfg,A
vk/kkj ij 20 O;fDr;ksa ls T;knk dks jktxkj nsusokyh tgk¡ Hkh] xqzi D ;k xzqi C ds inksa ;k lsokvksa es 10 ;k 
Lo;alsoh laLFkkuksa dks vuqnku nsuk gksrk gSA vf/kd fjfDr;ksa dh HkrhZ ds fy, p;u lfefr@cksMZ gksrk 
vuqlwfpr tkfr@vuqlwfpr tutkfr rFkk vU; fiNMs gS ;k xfBr fd;k tkrk gS] ogk¡ vfuok;Z gS fd mlesa ls ,d 
oxksZa ds leqnk;ksa ds fgrksa dh j{kk ds fy, vkns'k t+kjh lnL; bl rjg dh lfefr@cksMZ esa vuqlwfpr 
fd;k gS rFkk ;g lqfu'fpr fd;k gS fd muds vkjf{kr tkfr@tutkfr@vU; fiNMs oxZ rFkk vYi la[;d 
inksa dks dsoy mUgh ls lEcfU/kr oxksZa ds vH;fFkZ;ksa }kjk leqnk; ls gksA p;u cksMZ@lfefr dk ,d lnL; tks pkgs 
Hkjk tk;sxkA ;g fu/kkZfjr fd;k gS fd tgk¡ bu oxksZ ls lkekU; Js.kh ;k vYi la[;d leqnk; ;k SC / ST/ OBC 
lEcfU/kr vH;fFkZ;ksa dh la[;k lh/kh HkrhZ eas mudh ls gks og ,d efgyk gksuh pkfg,A lfefr@cksMZ ij ,d 
vkjf{kr fjfDr;ksa dks Hkjus ds fy, i;kZIr miyC/k ugh gS] efgyk lnL; dks lgfu;qDr djuk pkfg,A ;g Hkh 
rks os ugh Hkjh tk;sxhA ;s fcuk Hkjh gqbZ fjfDr;k¡] vkjf{kr lqfu'fpr djuk gksrk gS fd tgk¡ fjfDr;ksa dh la[;k] fd;s 
fjfDr;ksa dh rjg] vkxkeh o"kZ es gksus okyh lh/kh HkrhZ esa tk jgs p;u ds lkis{k 10 ls de gS rks SC/ST/OBC] dk 
cdk;k jgsxhA vf/kdkjh vYi la[;d leqnk; dk vf/kdkjh ;k efgyk 
tqykbZ] 2008 esa ljdkj us QSlyk fy;k fd vU; fiNMs vf/kdkjh dks] bl rjg dh lfefr@cksMZ ds rgr] <wa<us ds 
oxZ dh cdk;k vkjf{kr fjfDr;ksa dks ,d vyx rFkk iz;kl ugh djus pkfg,A
fof'k"V lewg dh rjg ekuk tk;sxk tgk¡ ij 50% dh lky ds nkSjku ;g funsZ'k izHkko esa yk;k x;k fd SC vkSj 
mPpre~ lhek ykxw ugha gksxhA ST vf/kdkjh fcuk fdlh vkj{k.k dk ykHk mBk;s] 
funsZ'k ekStwn gS fd ea=ky;ksa@foHkkxksa vkfn dks ,d vukjf{kr fjfDr;ksa ds fo:ð le;ksftr dj xSj & p;u 
lEHko gn rd vuqlwfpr tkfr rFkk vuqlwfpr tu tkfr fof/k }kjk inksUur dj fn;s tkrs gSaA 
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fodykax O;fDr;ksa ds vf/kfu;e 1995 (PWD vf/kfu;e) gksus ds lkFk fodykax O;fDr;ksa ds fy, vkj{k.k dks xqzi A 
ds /kkjk 33 ¼leku volj] laj{k.k dk vf/kdkj o iw.kZ rFkk B ds igpku esa rFkk lh/kh HkrhZ esa Hkh ;ksX; fd;k FkkA 
Hkkxhnkjh½ essa izko/kku gS fd mi;qZDr ljdkj de ls de fodykax O;fDr;ksa ds fy, vkj{k.k dh izfØ;k dks 
rhu izfr'kr fjfDr;ksa dks fodykax O;fDr;ksa ;k fodykax lqO;ofLFkr rjhds ls djus ds fy, fnlEcj 2005 eas 
O;fDr;ksa ds lewg gsrq LFkkfir djsxhA ftlesa ls ,d izf'k{k.k rFkk dkfeZd foHkkx] Hkkjr ljdkj }kjk lesfdr 
izfr'kr tks (1) vU/krk ¼va/kkiu½ ;k de n`f"V (2) Jo.k :i ls bl fo"k; ij funsZ'kksa dks tkjh fd;k FkkA bu 
'kfDr âkl vkSj (3) efLr"d i{kk?kkr ;k xeu fodykaxrk funsZ'kksa ds vuqlkj] vc lh/kh HkrhZ ds ekeyksa esa izR;sd xzqi 
ls ihfM+r O;fDr;ksa ds fy,] izR;sd fodykaxrk in ds ds inksa ij fodykax O;fDr;ksa dks vkj{k.k miyC/k gSsA 
igpku ds fy,] vkjf{kr fd;k tk;sxkA /kkjk 32 esa pkfg, inksUufr ds ekeys esa] tc ;g miyC/k gS rc inksUufr xzqi 
fd ljdkj LFkkiuk esa mu inksa dks igpku esa yk;s ftUgsa D ds lkFk] xqzi D ls xzqi C vkSj xzqi C ds p;fur inks ij 
fodykax O;fDr;ksa ds fy, vkjf{kr fd;k tk ldsA PWD gksrh gSA vf/kfu;e es fn;s vuqlkj] vkj{k.k dk ykHk] (i) 
vf/kfu;e] 1996 eas izHkkoh gqvkA gkaykfd ;g blls igys vU/krk ;k U;wu n`f"V (2) Jo.k 'kfDr dk âkl (ii) xeu 
uoEcj 1977 eas vk;k Fkk] xqzi C rFkk D dh lh/kh HkrhZ ds v;ksX;rk ;k efLr"d i{kk?kkr ls xzflr O;fDr dks  
ekeys eas bls fodykax O;fDr;ksa ds vkj{k.k ds fy, ykxw feyrk gSA bl izR;sd Js.kh dks 1% vkj{k.k dk izko/kku 
fd;k x;k Fkk 1989 esa ;g xqzi C rFkk D inksa esa inksUufr gSA vfLFk fodykaxrk ;qDr O;fDr] xeu v;ksX;rk ;k 
ds ekeyksa esa ;g vkxs c<+k;k x;k FkkA vf/kfu;e ds ykxw efLr"d i{kk?kkr dh Js.kh esa vkrs gSaA

fodykax O;fDr;ksa ds fy, vkj{k.k 
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gekjk laLFkku] oSKkfud vuqla/kku ,oa fodkl ds {ks= esa lkFk ugha tksMsaxsa rc rd foKku ,oa çxfr ds lHkh ykHkksa 
'kks/kdk;Z djusokys vxz.kh laLFkkuksa esa ls ,d gSA foKku dks tu tu rd igq¡pkus esa vleFkZ jgsaxsaA 
,oa çkS|ksfxdh ds fodkl dk y{; dsoy ns'k dh HkkSfrd blh y{; rd igq¡pus ds lqí<+ ç;kl #i laLFkku dk 
vko';drkvksa dh iwfrZ gh ugha cfYd mPp mís';ksa ,oa okfÔZd çfrosnu f}HkkÔh #i esa rS;kj fd;k tkrk gSA 
oSfÜod leqnk; dh /kkj.kk ls ,d csgrj lalkj dk fuekZ.k jktHkkÔk uhfr laca/kh laoS/kkfud dk;ksZ ,oa oSKkfud ,oa 
djus dk Hkh gSA bl y{; dh çkfIr ds fy, foKku dks çkS|ksfxdh dk;ksZa ds ckjs esa fgUnh foHkkx }kjk oÔZ 2010-12 
HkkÔk ds lkFk tksM+uk gksxkA tc rd foKku dks HkkÔk ds ds nkSjku laiUu dk;Z fuEukuqlkj of.kZr gSA 

fgUnh foHkkx

oSKkfud 'kks/ki= ij vk/kkfjr fgUnh iksLVlZ · fgUnh dk;kZUo;u laca/kh x`gea=ky;] jktHkkÔk foHkkx 
çfr;ksfxrk] dfork iBu] oknfookn çfr;ksfxrk] }kjk çkIr okfÔZd dk;ZØe ¼2011-12 ,oa 2012-13½ 
fuca/k ys[ku] rLohj D;k cksyrh gS \] lkjka'k ys[ku] jktHkkÔk uhfr ds vuqikyu gsrq lHkh foHkkxk/;{kksa dks 
dEI;qVj ij fgUnh Vkbfiax ¼;wfudksM esa½] ç'uksÙkjh çsfÔr fd, x,A 
vkfn dk vk;kstu fd;k x;k vkSj bu çfr;ksfxrkvksa · deZpkfj;ksa esa jktHkkÔk ds çfr tkx#drk iSnk djus 
ds fotsrkvksa dks iqjLd`r fd;k x;kA rFkk jktHkkÔk dk mi;ksx djus esa mudks çksRlkfgr 

· oÔZ 2011 ,oa 2012 ds nkSjku foHkkxh; dk;ksZ esa fgUnh djus rFkk fgUnh esa mRlkgiw.kZ dk;Z djus gsrq 14 
dk fo'ksÔ ç;ksx djusokys fuEufyf[kr deZpkfj;ksa dks flrEcj fgUnh fnol ds miy{; esa oÔZ 2011 ,oa 2012 
uxn iqjLdkj fn;s x;sA ds nkSjku 7 flrEcj ls 14 flrEcj rd fgUnh lIrkg 

euk;s x;sA lIrkg ds nkSjku dEI;qVj ç'uksrjh] 

jktHkkÔk çpkj çlkj 

Ukke

Jh ;Ks'k f=osnh ¼flrEcj 2011½ 
Jh Vh jkeckcw 
Jh jfo iVsy
Jh jfo iVsy
Jh t;s'kdqekj eksdk.kh   
Jh xkSjosUnz 'kqDy

ç'kklu
ç'kklu 
foÙk ,oa ys[kk 
foÙk ,oa ys[kk
flfoy
ç'kklu

# 1000/-

# 1000/-

# 750/-

# 1000/-

# 750/-

# 500/-

foHkkx iqjLdkj

 - Jh fc , 'kekZ
 - Jh jfo iVsy
 - Jh xkSjosUnz 'kqDy
 - Jh t;s'k ijekj
 - Jh , ,e pkSgk.k

dks iqjLd`r djus dk fu.kZ; fy;k x;k rnuqlkj · oÔZ 2011-12 esa fgUnh i=kpkj dks c<+kok nsus ds fy;s 
fuEufyf[kr deZpkfj;ksa dks uxn iqjLdkj çnku fd;s deZpkfj;ksa dks çsfjr o çksRlkfgr djus gsrq çR;sd 
x;sA frekgh esa lcls T;knk i= fy[kusokys rhu deZpkfj;ksa 

 - Jh fou;dqekj tk;loky
 - Jh ;Ks'k f=osnh
 - Jh t;s'kdqekj eksdk.kh
 - Jh Hkjr ,e ijekj
 - Jh /kuat; dqekj

 - Jh jfo iVsy
 - Jh xkSjosUnz 'kqDy
 - Jh t;s'k ijekj
 - Jh , ,e pkSgk.k

 - Jh fnid Bkdj
 - Jh jfo iVsy
 - lqJh ljyk lkslk
 - Jh t;s'k ijekj
 - Jh , ,e pkSgk.k

oÔZ  2011 : oÔZ  2012 :

fofHkUu txgksa ij çn'kZu gsrq yxok;s x;sA  · fgUnh HkkÔk laca/kh iksLVlZ cuok;s rFkk laLFkku esa 

fgUnh çf'k{k.k 

· ekpZ 2011 rFkk 2012 rd dk deZpkfj;ksa dk fgUnh · fgUnh vk'kqfyfi gsrq LFkkfud Lrj ij çca/k fd;k 
Kku laca/kh jksLVj v|ru fd;k x;kA x;kA 

· x`gea=ky; ds vkns'kkuqlkj çoh.krk çkIr · leqnzh 'kSoky QhYM LVs'ku eUnie esa u;s HkrhZ gq, 
deZpkjh@vf/kdkfj;ksa dks oS;fDrd vkns'k t+kjh oSKkfud dk fgUnh çf'k{k.k gsrq jktHkkÔk foHkkx ds 
fd;s x;sA yhyk lkW¶Vos;j esa Hkkouxj ls vksuykbu jftLVªs'ku 

djok;k x;kA 

fgUnh dk;Z'kkyk

· fnukad 29.06.2011 dks ç'kklu] foÙk ,oa ys[kk] HkaMkj · laLFkku ds fgUnh foHkkx dh vksj ls leqnzh 'kSoky 
,oa Ø;] flfoy rFkk j{kk o çgjh vuqHkkxksa ds fQYM LVs'ku] eUnie ¼rfeyukMq½ esa fLFkr 
deZpkfj;ksa ds fy, dEI;wVj ds fy, ;wfudksM lgk;rk deZpkfj;ksa@vf/kdkfj;ksa dks fgUnh esa dk;Z djus ds 
ds ckjs esa vkbZ Vh foHkkx ds deZpkjh Jh çeksn edokuk fy, çksRlkfgr djus gsrq ;wfudksM LFkkiuk ,oa 
us O;k[;ku fn;kA nwljk O;k[;ku xwxy VªkUlys'ku] fun'kZu rFkk mi;ksx foÔ; ij ,d dk;Z'kkyk dk 
VªkUlfyVjsV ds ckjs esa ç'kklu foHkkx ds lgk;d Jh vk;kstu fnukad 04.05.2012 dks fd;k x;kA vkbZ Vh 
;Ks'k f=osnh us fn;kA bl dk;Z'kkyk esa dqy 36 foHkkx ds rduhf';u Jh çeksn edokuk us f}HkkÔh #i 
deZpkjh rFkk vf/kdkjh mifLFkr FksA esa ikoj iksbUV }kjk mDr foÔ; ij O;k[;ku ,oa 

ekxZn'kZu fn;kA · laLFkku ds oSKkfud ,oa rduhdh vf/kdkfj;ksa ds fy, 
fgUnh foHkkx }kjk bl oÔZ dh r`rh; frekgh dh · fgUnh foHkkx }kjk bl oÔZ dh r`rh; frekgh dh 
dk;Z'kkyk dk vk;kstu fnukad 07.07.2011 dks çkr% dk;Z'kkyk dk vk;kstu laLFkku ds oSKkfudksa ,oa 
10:30 cts laLFkku ds lHkkx`g esa fd;k x;k FkkA rduhf';uksa ds fy;s fnukad 09.10.2012 dks 'kke 
laLFkku ds oSKkfudksa ,oa rduhdh vf/kdkfj;ksa ds fy, 4:00 cts laLFkku ds lHkkx`g esa fd;k x;k Fkk] ftlds 
vk;ksftr bl dk;Z'kkyk dk foÔ; Fkk & fgUnh esa varxZr laLFkku ds ofj"B ç/kku oSKkfud] MkW oh ih 
foKku ys[ku ,oa iqjLdkj ;kstuk,aA bl foÔ; ij e k s g un kl  u s  “le kt  d h  l s o k  e s a  
O;k[;ku ,oa ekxZn'kZu nsus ds fy, Hkwty foHkkx] lh,lvkbZvkj&lh,l,elhvkjvkbZ” foÔ; ij 
tks/kiqj ds oSKkfud ,oa fgUnh lykgdkj lfefr ds O;k[;ku fn;kA
lnL; MkW nqxkZnÙk vks>k dks vkeaf=r fd;k x;k FkkA  · fnukad 26.10. 2012 dks vk;ksftr “mi;ksxh jlk;u 
bl dk;Z'kkyk esa dqy 53 oSKkfud ,oa rduhdh vkSj thou” iqLrd ds foekspu lekjksg esa jktHkkÔk 
vf/kdkjh mifLFkr FksA foHkkx] x`g ea=ky;] if'pe {ks= ¼dk;kZUo;u½ ds 

· fnukad 06.02.2012 dks nksigj 3:00 cts HkaMkj ,oa mifuns'kd Jh fouksn dqekj 'kekZ dks fo'ksÔ vfrfFk ds 
Ø; foHkkx esa Vscy odZ'kksi ds #i esa fd;k x;kA #i esa vkeaf=r fd;k x;k FkkA iqLrd foekspu 
ftlesa HkaMkj ,oa Ø; foHkkx esa fgUnh dh mi;ksfxrk] lekjksg ls igys ,d dk;Z'kkyk dk vk;kstu fd;k 
HkaMkj ,oa Ø; vf/kdkjh] Jh lq/kkU'kq 'ks[kj pkS/kjh us x;k ftlds varxZr “ç'kklu ,oa foKku esa ljy 
foHkkx esa fgUnh ds mi;ksx dks c<+kok nsus ds fy, fgUnh dk ç;ksx” foÔ; ij Jh fouksn dqekj 'kekZ us 
ekxZn'kZd O;k[;ku fn;sA  ljy HkkÔk esa ekxZn'kZu fn;kA

lgk;rk ls fgUnh vuqokn fd;k x;kA · oÔZ 2012 ds nkSjku iathd`r isVUVksa ds lkjka'k dk 
· ;wfudksM buLVªksys'ku ds ckjs esa f}HkkÔh fgUnh vuqokn osclkbV ij j[kus gsrq fd;k x;kA 

¼fgUnh&vaxzsth½ ikoj iksbUV çLrqfr rS;kj dh xbZA · laLFkku ds f}okfÔZd çfrosnu 2008-10 dk oSKkfudksa 
· vkdk'kok.kh] jktdksV }kjk çlkfjr fd;s tkusokys dh lgk;rk ls fgUnh vuqokn djds f}HkkÔh #i esa 

jsfM;ks okrkZyki dk fgUnh rFkk {ks=h; HkkÔk] xqtjkrh rS;kj fd;k x;kA lh,lvkbZvkj LFkkiuk fnol ds 
esa vuqokn fd;k x;kA fy, bl çfrosnu dh lhMh rS;kj dh xbZA 

· f}okfÔZd çfrosnu 2010-12 dk oSKkfudksa dh 
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gekjk laLFkku] oSKkfud vuqla/kku ,oa fodkl ds {ks= esa lkFk ugha tksMsaxsa rc rd foKku ,oa çxfr ds lHkh ykHkksa 
'kks/kdk;Z djusokys vxz.kh laLFkkuksa esa ls ,d gSA foKku dks tu tu rd igq¡pkus esa vleFkZ jgsaxsaA 
,oa çkS|ksfxdh ds fodkl dk y{; dsoy ns'k dh HkkSfrd blh y{; rd igq¡pus ds lqí<+ ç;kl #i laLFkku dk 
vko';drkvksa dh iwfrZ gh ugha cfYd mPp mís';ksa ,oa okfÔZd çfrosnu f}HkkÔh #i esa rS;kj fd;k tkrk gSA 
oSfÜod leqnk; dh /kkj.kk ls ,d csgrj lalkj dk fuekZ.k jktHkkÔk uhfr laca/kh laoS/kkfud dk;ksZ ,oa oSKkfud ,oa 
djus dk Hkh gSA bl y{; dh çkfIr ds fy, foKku dks çkS|ksfxdh dk;ksZa ds ckjs esa fgUnh foHkkx }kjk oÔZ 2010-12 
HkkÔk ds lkFk tksM+uk gksxkA tc rd foKku dks HkkÔk ds ds nkSjku laiUu dk;Z fuEukuqlkj of.kZr gSA 

fgUnh foHkkx

oSKkfud 'kks/ki= ij vk/kkfjr fgUnh iksLVlZ · fgUnh dk;kZUo;u laca/kh x`gea=ky;] jktHkkÔk foHkkx 
çfr;ksfxrk] dfork iBu] oknfookn çfr;ksfxrk] }kjk çkIr okfÔZd dk;ZØe ¼2011-12 ,oa 2012-13½ 
fuca/k ys[ku] rLohj D;k cksyrh gS \] lkjka'k ys[ku] jktHkkÔk uhfr ds vuqikyu gsrq lHkh foHkkxk/;{kksa dks 
dEI;qVj ij fgUnh Vkbfiax ¼;wfudksM esa½] ç'uksÙkjh çsfÔr fd, x,A 
vkfn dk vk;kstu fd;k x;k vkSj bu çfr;ksfxrkvksa · deZpkfj;ksa esa jktHkkÔk ds çfr tkx#drk iSnk djus 
ds fotsrkvksa dks iqjLd`r fd;k x;kA rFkk jktHkkÔk dk mi;ksx djus esa mudks çksRlkfgr 

· oÔZ 2011 ,oa 2012 ds nkSjku foHkkxh; dk;ksZ esa fgUnh djus rFkk fgUnh esa mRlkgiw.kZ dk;Z djus gsrq 14 
dk fo'ksÔ ç;ksx djusokys fuEufyf[kr deZpkfj;ksa dks flrEcj fgUnh fnol ds miy{; esa oÔZ 2011 ,oa 2012 
uxn iqjLdkj fn;s x;sA ds nkSjku 7 flrEcj ls 14 flrEcj rd fgUnh lIrkg 

euk;s x;sA lIrkg ds nkSjku dEI;qVj ç'uksrjh] 

jktHkkÔk çpkj çlkj 

Ukke

Jh ;Ks'k f=osnh ¼flrEcj 2011½ 
Jh Vh jkeckcw 
Jh jfo iVsy
Jh jfo iVsy
Jh t;s'kdqekj eksdk.kh   
Jh xkSjosUnz 'kqDy

ç'kklu
ç'kklu 
foÙk ,oa ys[kk 
foÙk ,oa ys[kk
flfoy
ç'kklu

# 1000/-

# 1000/-

# 750/-

# 1000/-

# 750/-

# 500/-

foHkkx iqjLdkj

 - Jh fc , 'kekZ
 - Jh jfo iVsy
 - Jh xkSjosUnz 'kqDy
 - Jh t;s'k ijekj
 - Jh , ,e pkSgk.k

dks iqjLd`r djus dk fu.kZ; fy;k x;k rnuqlkj · oÔZ 2011-12 esa fgUnh i=kpkj dks c<+kok nsus ds fy;s 
fuEufyf[kr deZpkfj;ksa dks uxn iqjLdkj çnku fd;s deZpkfj;ksa dks çsfjr o çksRlkfgr djus gsrq çR;sd 
x;sA frekgh esa lcls T;knk i= fy[kusokys rhu deZpkfj;ksa 

 - Jh fou;dqekj tk;loky
 - Jh ;Ks'k f=osnh
 - Jh t;s'kdqekj eksdk.kh
 - Jh Hkjr ,e ijekj
 - Jh /kuat; dqekj

 - Jh jfo iVsy
 - Jh xkSjosUnz 'kqDy
 - Jh t;s'k ijekj
 - Jh , ,e pkSgk.k

 - Jh fnid Bkdj
 - Jh jfo iVsy
 - lqJh ljyk lkslk
 - Jh t;s'k ijekj
 - Jh , ,e pkSgk.k

oÔZ  2011 : oÔZ  2012 :

fofHkUu txgksa ij çn'kZu gsrq yxok;s x;sA  · fgUnh HkkÔk laca/kh iksLVlZ cuok;s rFkk laLFkku esa 

fgUnh çf'k{k.k 

· ekpZ 2011 rFkk 2012 rd dk deZpkfj;ksa dk fgUnh · fgUnh vk'kqfyfi gsrq LFkkfud Lrj ij çca/k fd;k 
Kku laca/kh jksLVj v|ru fd;k x;kA x;kA 

· x`gea=ky; ds vkns'kkuqlkj çoh.krk çkIr · leqnzh 'kSoky QhYM LVs'ku eUnie esa u;s HkrhZ gq, 
deZpkjh@vf/kdkfj;ksa dks oS;fDrd vkns'k t+kjh oSKkfud dk fgUnh çf'k{k.k gsrq jktHkkÔk foHkkx ds 
fd;s x;sA yhyk lkW¶Vos;j esa Hkkouxj ls vksuykbu jftLVªs'ku 

djok;k x;kA 

fgUnh dk;Z'kkyk

· fnukad 29.06.2011 dks ç'kklu] foÙk ,oa ys[kk] HkaMkj · laLFkku ds fgUnh foHkkx dh vksj ls leqnzh 'kSoky 
,oa Ø;] flfoy rFkk j{kk o çgjh vuqHkkxksa ds fQYM LVs'ku] eUnie ¼rfeyukMq½ esa fLFkr 
deZpkfj;ksa ds fy, dEI;wVj ds fy, ;wfudksM lgk;rk deZpkfj;ksa@vf/kdkfj;ksa dks fgUnh esa dk;Z djus ds 
ds ckjs esa vkbZ Vh foHkkx ds deZpkjh Jh çeksn edokuk fy, çksRlkfgr djus gsrq ;wfudksM LFkkiuk ,oa 
us O;k[;ku fn;kA nwljk O;k[;ku xwxy VªkUlys'ku] fun'kZu rFkk mi;ksx foÔ; ij ,d dk;Z'kkyk dk 
VªkUlfyVjsV ds ckjs esa ç'kklu foHkkx ds lgk;d Jh vk;kstu fnukad 04.05.2012 dks fd;k x;kA vkbZ Vh 
;Ks'k f=osnh us fn;kA bl dk;Z'kkyk esa dqy 36 foHkkx ds rduhf';u Jh çeksn edokuk us f}HkkÔh #i 
deZpkjh rFkk vf/kdkjh mifLFkr FksA esa ikoj iksbUV }kjk mDr foÔ; ij O;k[;ku ,oa 

ekxZn'kZu fn;kA · laLFkku ds oSKkfud ,oa rduhdh vf/kdkfj;ksa ds fy, 
fgUnh foHkkx }kjk bl oÔZ dh r`rh; frekgh dh · fgUnh foHkkx }kjk bl oÔZ dh r`rh; frekgh dh 
dk;Z'kkyk dk vk;kstu fnukad 07.07.2011 dks çkr% dk;Z'kkyk dk vk;kstu laLFkku ds oSKkfudksa ,oa 
10:30 cts laLFkku ds lHkkx`g esa fd;k x;k FkkA rduhf';uksa ds fy;s fnukad 09.10.2012 dks 'kke 
laLFkku ds oSKkfudksa ,oa rduhdh vf/kdkfj;ksa ds fy, 4:00 cts laLFkku ds lHkkx`g esa fd;k x;k Fkk] ftlds 
vk;ksftr bl dk;Z'kkyk dk foÔ; Fkk & fgUnh esa varxZr laLFkku ds ofj"B ç/kku oSKkfud] MkW oh ih 
foKku ys[ku ,oa iqjLdkj ;kstuk,aA bl foÔ; ij e k s g un kl  u s  “le kt  d h  l s o k  e s a  
O;k[;ku ,oa ekxZn'kZu nsus ds fy, Hkwty foHkkx] lh,lvkbZvkj&lh,l,elhvkjvkbZ” foÔ; ij 
tks/kiqj ds oSKkfud ,oa fgUnh lykgdkj lfefr ds O;k[;ku fn;kA
lnL; MkW nqxkZnÙk vks>k dks vkeaf=r fd;k x;k FkkA  · fnukad 26.10. 2012 dks vk;ksftr “mi;ksxh jlk;u 
bl dk;Z'kkyk esa dqy 53 oSKkfud ,oa rduhdh vkSj thou” iqLrd ds foekspu lekjksg esa jktHkkÔk 
vf/kdkjh mifLFkr FksA foHkkx] x`g ea=ky;] if'pe {ks= ¼dk;kZUo;u½ ds 

· fnukad 06.02.2012 dks nksigj 3:00 cts HkaMkj ,oa mifuns'kd Jh fouksn dqekj 'kekZ dks fo'ksÔ vfrfFk ds 
Ø; foHkkx esa Vscy odZ'kksi ds #i esa fd;k x;kA #i esa vkeaf=r fd;k x;k FkkA iqLrd foekspu 
ftlesa HkaMkj ,oa Ø; foHkkx esa fgUnh dh mi;ksfxrk] lekjksg ls igys ,d dk;Z'kkyk dk vk;kstu fd;k 
HkaMkj ,oa Ø; vf/kdkjh] Jh lq/kkU'kq 'ks[kj pkS/kjh us x;k ftlds varxZr “ç'kklu ,oa foKku esa ljy 
foHkkx esa fgUnh ds mi;ksx dks c<+kok nsus ds fy, fgUnh dk ç;ksx” foÔ; ij Jh fouksn dqekj 'kekZ us 
ekxZn'kZd O;k[;ku fn;sA  ljy HkkÔk esa ekxZn'kZu fn;kA

lgk;rk ls fgUnh vuqokn fd;k x;kA · oÔZ 2012 ds nkSjku iathd`r isVUVksa ds lkjka'k dk 
· ;wfudksM buLVªksys'ku ds ckjs esa f}HkkÔh fgUnh vuqokn osclkbV ij j[kus gsrq fd;k x;kA 

¼fgUnh&vaxzsth½ ikoj iksbUV çLrqfr rS;kj dh xbZA · laLFkku ds f}okfÔZd çfrosnu 2008-10 dk oSKkfudksa 
· vkdk'kok.kh] jktdksV }kjk çlkfjr fd;s tkusokys dh lgk;rk ls fgUnh vuqokn djds f}HkkÔh #i esa 

jsfM;ks okrkZyki dk fgUnh rFkk {ks=h; HkkÔk] xqtjkrh rS;kj fd;k x;kA lh,lvkbZvkj LFkkiuk fnol ds 
esa vuqokn fd;k x;kA fy, bl çfrosnu dh lhMh rS;kj dh xbZA 

· f}okfÔZd çfrosnu 2010-12 dk oSKkfudksa dh 
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· VsUMj uksfVl] ,evks;q QkeZ] flfoy] LVksj ijpst] j{kk · vko';drkuqlkj VsUMj uksfVl] ,evks;q QkeZ] fofHkUu 
rFkk çgjh foHkkx] fo'ysÔ.kkRed foHkkx ds dk;kZy; foHkkxksa ds la'kksf/kr@ifjofrZr QkElZ dk vuqokn 
Kkiu rFkk QkeZ dk vuqokn fd;k x;kA rFkk Vad.k dk;Z fd;k x;kA 

· ç'kklu foHkkx ls çkIr lHkh foHkkxksa ds fy;s jcM+ dh · lHkh foHkkxksa ds QkElZ dks ;wfudksM esa ifjofrZr djds 
eksgjksa dk vuqokn rFkk Vad.k fd;k x;kA gkbij fyad nsdj lhMh rS;kj dh xbZA 

ç'kklfud vuqokn

fujh{k.k

· fnukad 06.06.2012 dks jktHkkÔk foHkkx ¼if'pe {ks=½] · laLFkku dh jktHkkÔk dk;kZUo;u lfefr }kjk çfrekl 
x`gea=ky;] eqacbZ dh vuqla/kku vf/kdkjh] Jherh jktHkkÔk dk;kZUo;u laca/kh ,d&,d foHkkx dk 
lk/kuk f=ikBh }kjk laLFkku dh jktHkkÔk dk;kZUo;u vkarfjd fujh{k.k fd;k x;kA 
çxfr dk fujh{k.k fd;k x;kA 

fgUnh cSBd

· oÔZ 2011 ds nkSjku pkj frekgh jktHkkÔk dk;kZUo;u · oÔZ 2012 ds nkSjku pkj frekgh esa jktHkkÔk dk;kZUo;u 
lfefr dh cSBd funs'kd egksn; dh v/;{krk esa lfefr dh cSBd funs'kd egksn; dh v/;{krk esa 
laiUu dh xbZ rFkk nks ckj uxj jktHkkÔk dk;kZUo;u laiUu dh xbZA fnukad 26.10.2012 dh cSBd esa Jh 
lfefr }kjk vk;ksftr v)ZokfÔZd cSBd esa laLFkku dk fouksn 'kekZ] mifuns'kd] jktHkkÔk foHkkx ¼if'pe 
çfrfuf/kRo fd;k x;kA  {ks=½] x`gea=ky; dks fo'ksÔ #i ls vkeaf=r fd;k x;k 

FkkA 

fo'ksÔ dk;Z

iqLrdksa dh lwph rS;kj djds xzaFkky; dks Hksth xbZA § ;j vkWQ dsehLVªh ds miy{; esa laLFkku ds 
§lh,l,elhvkjvkbZ ds LFkkiuk fnol 10 vçSy 2011 oSKkfud }kjk Mh Mh vks>k ds lg;ksx ls ,d iqLrd 

ds fy;s f}HkkÔh fuea=.k dkMZ] cSuj rS;kj fd;s x;s fy[kus dk fu.kZ; fy;k x;k FkkA blds vuqla/kku esa 
vkSj dk;ZZØe laca/kh [kjhnh] eaplTtk ,oa vU; dk;ksZ fopkjfoe'kZ gsrq fnukad 07.07.2011 dks MkW Mh Mh 
esa lfØ; lg;ksx fn;k x;kA vks>k dks vkeaf=r fd;k x;k FkkA çLrkfor iqLrd esa 

ck;ksMhxzsMscy IykfLVd] lkSn;Z çlk/ku & tkstksck §laLFkku ds nks vkarfjd foHkkxksa ihMhbZlh rFkk leqnzh 
Øhe] çkd`frd jax ¼Qkbdkslk;uhu½] vk;ksMhd`r tSoçkS|ksfxdh ,oa ikfjfLFkfrdh dk fujh{k.k fgUnh 
ued ds fy, fo'ysÔ.k dh ubZ i)fr] gfjr jlk;u] foHkkx }kjk fd;k x;kA 
jtd.keqDr pkWd] gksyksQkbu esEczsu vkSj muds §ifjÔn ds LFkkiuk fnol 26 flrEcj 2011 ds volj 
fofu;ksx] LoLFk thou ds fy, i;kZoj.k vuqdwy ij f}HkkÔh vkea=.k dkMZ] cSuj rS;kj fd;s x;s rFkk 
ck;ksMht+y tSls foÔ;ksa dks lekfo"V djus ds ckjs esa dk;ZØe ls lacaf/kr vU; dk;Z laiUu fd;s x;sA 
fopkjfoe'kZ fd;k x;kA §lhihok;,y,l 2011 ds fofo/k dk;ZØeksa ds varxZr  

§ funs'kd egksn; ds vkns'kkuqlkj laLFkku esa fiNys iqjLdkj] Le`frfpg~u vkfn dh [kjhnh dk dk;Z rFkk 
n'kd esa gq, vuqla/kku dk;ksZ dk ,d ladyu fgUnh esa dk;ZØe ls lacaf/kr vU; dk;Z laiUu fd;k x;kA 
çxV djus dk dk;Z 'kq# fd;k x;kA §oSKkfud rFkk vkS|ksfxd vuqla/kku ifjÔn~ dh viuh 

§ fnukad 20 tuojh 2012 dks Hkkjrh; çk.kh losZ{k.k] ç;ksx'kkykvksa }kjk “v/;kid çf'k{k.k rFkk vfHkçsj.k 
vaneku ,oa fudksckj {ks=h; dsUnz] iksVZCysj esa fgUnh vkSj fo|ky;ksa ,oa foÜofo|ky;ksa dk vaxhdj.k 
dk;kZUo;u ds ckjs esa jktHkkÔk vf/kdkjh] Jh fcfiu ;kstuk” varxZr dsUnzh; ued o leqnzh jlk;u 
,e 'kkg }kjk O;k[;ku fn;k x;kA vuqla/kku laLFkku] Hkkouxj us Hkkouxj ftys esa fLFkr 

§ fnukad 25-29 Qjojh 2012 ds nkSjku fnYyh esa çkFkfed] ek/;fed rFkk mPprj ek/;fed 'kkykvksa 
vk;ksftr foÜo iqLrd esys esa tkdj laLFkku ds fy, ds foKku f'k{kd@çk/;kidksa ds fy;s rhu vfHkçsj.k 
mi;ksxh lkfgR; ,d= fd;k x;k rFkk # 25,000/- ds dk;ZØe dk vk;kstu fd;kA 

oÔZ 2011 

foKku uxjh dh ,d fnolh; eqykdkr dk vk;kstu §blh ;kstuk ds varxZr çFke dk;ZØe 15 Qjojh 2012 
fd;k x;kA dks Hkkouxj ftys ds çkFkfed rFkk ek/;fed foKku 

§rhljk dk;ZØe fnukad 5-7 ekpZ 2012 dks çkFkfed f'k{kdksa ds fy;s vk;ksftr fd;k x;kA ftlesa f'k{kdksa 
,oa gkbZLdwy ds foKku f'k{kdksa ds fy;s laLFkku esa ds fy, Doht+ Li/kkZ ds lkFk esa foKku ds odhZx ekWMy 
vk;ksftr fd;k x;k FkkA bl dk;ZØe ds fy;s MkW ch dh çfr;ksfxrk dk Hkh vk;kstu fd;k x;k FkkA Doht+ 
,u nkl] HkkSfrd foKku ds rtK dks dkWydrk ls çfr;ksfxrk esa dqy 28 çfrHkkfx;ksa esa ls 05 çfrHkkfx;ksa 
fo'ksÔ #i ls vkaef=r fd;k x;k FkkA bl dk;ZØe esa dks vafre Doht+ ds fy, pquk x;k rFkk foKku ds 
foKku f'k{k.k esa pqukSfr;ksa ds ckjs esa 50 ls vf/kd odhZx ekWMy dh çfr;ksfxrk esa 20 çfrHkkfx;ksa us Hkkx 
HkkSfrd foKku ds ç;ksxksa dk fun'kZu fd;k x;kA bl fy;kA çR;sd foHkkx ds çFke fotsrk dks çkstsDVj 
dk;ZØe esa dqy 50 çfrHkkfx;ksa us Hkkx fy;kA ekbØksLdksi] f}rh; fotsrk dks áqeu Vksjlks ohFk 14 

psUtscy ikVZl vkSj r`rh; fotsrk dks lsV vkWQ áqeu §lHkh çfrHkkfx;ksa dks çek.ki= rFkk mudh 'kkykvksa ds 
cksMh flLVe ds #i esa buke nsdj iqjLd`r fd;k x;kA fy;s oSKkfud fl)kUrksa ij vk/kkfjr f[kykSus dh fdV] 
bl volj ij Jh cyoar ikjs[k foKku uxjh] ekuo vfLFk dadky çnku dh xbZA lexz dk;ZØe dh 
Hkkouxj }kjk lg;ksx çkIr gqvkA lhMh rS;kj djds lHkh çfrHkkxh 'kkykvksa dks nh xbZA 

;g lhMh Hkkouxj ftys dh lHkh 'kkykvksa dks Hkh nh §mDr ;kstuk varxZr nwljk dk;ZØe 29 Qjojh 2012 
xbZA ftlls lHkh 'kkykvksa ds cPps ykHkkfUor gks ldsaAdks E;qfufliy Ldwy ds 60 fo|kfFkZ;ksa rFkk 40 f'k{kdksa 

dks vfHkçsfjr djus gsrq nks clksa }kjk vgenkckn 
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· VsUMj uksfVl] ,evks;q QkeZ] flfoy] LVksj ijpst] j{kk · vko';drkuqlkj VsUMj uksfVl] ,evks;q QkeZ] fofHkUu 
rFkk çgjh foHkkx] fo'ysÔ.kkRed foHkkx ds dk;kZy; foHkkxksa ds la'kksf/kr@ifjofrZr QkElZ dk vuqokn 
Kkiu rFkk QkeZ dk vuqokn fd;k x;kA rFkk Vad.k dk;Z fd;k x;kA 

· ç'kklu foHkkx ls çkIr lHkh foHkkxksa ds fy;s jcM+ dh · lHkh foHkkxksa ds QkElZ dks ;wfudksM esa ifjofrZr djds 
eksgjksa dk vuqokn rFkk Vad.k fd;k x;kA gkbij fyad nsdj lhMh rS;kj dh xbZA 

ç'kklfud vuqokn

fujh{k.k

· fnukad 06.06.2012 dks jktHkkÔk foHkkx ¼if'pe {ks=½] · laLFkku dh jktHkkÔk dk;kZUo;u lfefr }kjk çfrekl 
x`gea=ky;] eqacbZ dh vuqla/kku vf/kdkjh] Jherh jktHkkÔk dk;kZUo;u laca/kh ,d&,d foHkkx dk 
lk/kuk f=ikBh }kjk laLFkku dh jktHkkÔk dk;kZUo;u vkarfjd fujh{k.k fd;k x;kA 
çxfr dk fujh{k.k fd;k x;kA 

fgUnh cSBd

· oÔZ 2011 ds nkSjku pkj frekgh jktHkkÔk dk;kZUo;u · oÔZ 2012 ds nkSjku pkj frekgh esa jktHkkÔk dk;kZUo;u 
lfefr dh cSBd funs'kd egksn; dh v/;{krk esa lfefr dh cSBd funs'kd egksn; dh v/;{krk esa 
laiUu dh xbZ rFkk nks ckj uxj jktHkkÔk dk;kZUo;u laiUu dh xbZA fnukad 26.10.2012 dh cSBd esa Jh 
lfefr }kjk vk;ksftr v)ZokfÔZd cSBd esa laLFkku dk fouksn 'kekZ] mifuns'kd] jktHkkÔk foHkkx ¼if'pe 
çfrfuf/kRo fd;k x;kA  {ks=½] x`gea=ky; dks fo'ksÔ #i ls vkeaf=r fd;k x;k 

FkkA 

fo'ksÔ dk;Z

iqLrdksa dh lwph rS;kj djds xzaFkky; dks Hksth xbZA § ;j vkWQ dsehLVªh ds miy{; esa laLFkku ds 
§lh,l,elhvkjvkbZ ds LFkkiuk fnol 10 vçSy 2011 oSKkfud }kjk Mh Mh vks>k ds lg;ksx ls ,d iqLrd 

ds fy;s f}HkkÔh fuea=.k dkMZ] cSuj rS;kj fd;s x;s fy[kus dk fu.kZ; fy;k x;k FkkA blds vuqla/kku esa 
vkSj dk;ZZØe laca/kh [kjhnh] eaplTtk ,oa vU; dk;ksZ fopkjfoe'kZ gsrq fnukad 07.07.2011 dks MkW Mh Mh 
esa lfØ; lg;ksx fn;k x;kA vks>k dks vkeaf=r fd;k x;k FkkA çLrkfor iqLrd esa 

ck;ksMhxzsMscy IykfLVd] lkSn;Z çlk/ku & tkstksck §laLFkku ds nks vkarfjd foHkkxksa ihMhbZlh rFkk leqnzh 
Øhe] çkd`frd jax ¼Qkbdkslk;uhu½] vk;ksMhd`r tSoçkS|ksfxdh ,oa ikfjfLFkfrdh dk fujh{k.k fgUnh 
ued ds fy, fo'ysÔ.k dh ubZ i)fr] gfjr jlk;u] foHkkx }kjk fd;k x;kA 
jtd.keqDr pkWd] gksyksQkbu esEczsu vkSj muds §ifjÔn ds LFkkiuk fnol 26 flrEcj 2011 ds volj 
fofu;ksx] LoLFk thou ds fy, i;kZoj.k vuqdwy ij f}HkkÔh vkea=.k dkMZ] cSuj rS;kj fd;s x;s rFkk 
ck;ksMht+y tSls foÔ;ksa dks lekfo"V djus ds ckjs esa dk;ZØe ls lacaf/kr vU; dk;Z laiUu fd;s x;sA 
fopkjfoe'kZ fd;k x;kA §lhihok;,y,l 2011 ds fofo/k dk;ZØeksa ds varxZr  

§ funs'kd egksn; ds vkns'kkuqlkj laLFkku esa fiNys iqjLdkj] Le`frfpg~u vkfn dh [kjhnh dk dk;Z rFkk 
n'kd esa gq, vuqla/kku dk;ksZ dk ,d ladyu fgUnh esa dk;ZØe ls lacaf/kr vU; dk;Z laiUu fd;k x;kA 
çxV djus dk dk;Z 'kq# fd;k x;kA §oSKkfud rFkk vkS|ksfxd vuqla/kku ifjÔn~ dh viuh 

§ fnukad 20 tuojh 2012 dks Hkkjrh; çk.kh losZ{k.k] ç;ksx'kkykvksa }kjk “v/;kid çf'k{k.k rFkk vfHkçsj.k 
vaneku ,oa fudksckj {ks=h; dsUnz] iksVZCysj esa fgUnh vkSj fo|ky;ksa ,oa foÜofo|ky;ksa dk vaxhdj.k 
dk;kZUo;u ds ckjs esa jktHkkÔk vf/kdkjh] Jh fcfiu ;kstuk” varxZr dsUnzh; ued o leqnzh jlk;u 
,e 'kkg }kjk O;k[;ku fn;k x;kA vuqla/kku laLFkku] Hkkouxj us Hkkouxj ftys esa fLFkr 

§ fnukad 25-29 Qjojh 2012 ds nkSjku fnYyh esa çkFkfed] ek/;fed rFkk mPprj ek/;fed 'kkykvksa 
vk;ksftr foÜo iqLrd esys esa tkdj laLFkku ds fy, ds foKku f'k{kd@çk/;kidksa ds fy;s rhu vfHkçsj.k 
mi;ksxh lkfgR; ,d= fd;k x;k rFkk # 25,000/- ds dk;ZØe dk vk;kstu fd;kA 

oÔZ 2011 

foKku uxjh dh ,d fnolh; eqykdkr dk vk;kstu §blh ;kstuk ds varxZr çFke dk;ZØe 15 Qjojh 2012 
fd;k x;kA dks Hkkouxj ftys ds çkFkfed rFkk ek/;fed foKku 

§rhljk dk;ZØe fnukad 5-7 ekpZ 2012 dks çkFkfed f'k{kdksa ds fy;s vk;ksftr fd;k x;kA ftlesa f'k{kdksa 
,oa gkbZLdwy ds foKku f'k{kdksa ds fy;s laLFkku esa ds fy, Doht+ Li/kkZ ds lkFk esa foKku ds odhZx ekWMy 
vk;ksftr fd;k x;k FkkA bl dk;ZØe ds fy;s MkW ch dh çfr;ksfxrk dk Hkh vk;kstu fd;k x;k FkkA Doht+ 
,u nkl] HkkSfrd foKku ds rtK dks dkWydrk ls çfr;ksfxrk esa dqy 28 çfrHkkfx;ksa esa ls 05 çfrHkkfx;ksa 
fo'ksÔ #i ls vkaef=r fd;k x;k FkkA bl dk;ZØe esa dks vafre Doht+ ds fy, pquk x;k rFkk foKku ds 
foKku f'k{k.k esa pqukSfr;ksa ds ckjs esa 50 ls vf/kd odhZx ekWMy dh çfr;ksfxrk esa 20 çfrHkkfx;ksa us Hkkx 
HkkSfrd foKku ds ç;ksxksa dk fun'kZu fd;k x;kA bl fy;kA çR;sd foHkkx ds çFke fotsrk dks çkstsDVj 
dk;ZØe esa dqy 50 çfrHkkfx;ksa us Hkkx fy;kA ekbØksLdksi] f}rh; fotsrk dks áqeu Vksjlks ohFk 14 

psUtscy ikVZl vkSj r`rh; fotsrk dks lsV vkWQ áqeu §lHkh çfrHkkfx;ksa dks çek.ki= rFkk mudh 'kkykvksa ds 
cksMh flLVe ds #i esa buke nsdj iqjLd`r fd;k x;kA fy;s oSKkfud fl)kUrksa ij vk/kkfjr f[kykSus dh fdV] 
bl volj ij Jh cyoar ikjs[k foKku uxjh] ekuo vfLFk dadky çnku dh xbZA lexz dk;ZØe dh 
Hkkouxj }kjk lg;ksx çkIr gqvkA lhMh rS;kj djds lHkh çfrHkkxh 'kkykvksa dks nh xbZA 

;g lhMh Hkkouxj ftys dh lHkh 'kkykvksa dks Hkh nh §mDr ;kstuk varxZr nwljk dk;ZØe 29 Qjojh 2012 
xbZA ftlls lHkh 'kkykvksa ds cPps ykHkkfUor gks ldsaAdks E;qfufliy Ldwy ds 60 fo|kfFkZ;ksa rFkk 40 f'k{kdksa 

dks vfHkçsfjr djus gsrq nks clksa }kjk vgenkckn 
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ehfM;k }kjk laLFkku ds 'kks/k ,oa lekt&lsoh xfrfof/k;ksa dojst gqvkA
dk HkyhHkkafr lsou fd;k x;kA ifj.kker% budk mRd`"V 

lekt lsok esa lh-,l-vkbZ-vkj-&
lh-,l-,e-lh-vkj-vkbZ

dk;ZØe d¨ 2008 – 10 esa fØ;kfUor dj fujUrj ns[kdj DyLVj fodkl dk;ZØe dks blh nkSjku çLrqr fd;k x;k 
;g fuf'pr fd;k x;k fd U;wure {ks= ds yksx bu 
rduhfd;¨a ls çkIr ÒkSfrd ykHkksa ds vkuUn ysaA u;s ued 

rFkk SEWA cSuj ds vUrxZr 250, de vk;okys 
vxfj;kvksa ds fy, çf'k{k.k dk;ZØe Hkh fd;k x;kA 

xqtjkr jkT; ds vejsyh ftys ds jktqyk {ks= esa ued x;kA 
DyLVj fodkl dk;ZØe dks 2010 – 12 esa rsth ls 'kq: vxfj;kvksa dks dsuhVh VkbZi fefJr ued dks cps gq, 
fd;k x;kA blesa 20 ekjthuy ued ikUl dks 'kkfey fcVuZ ls cukus ds fy, çf'kf{kr fd;k x;kA nks vxfj;kvksa 
fd;k x;k rFkk vxfj;kvkas dks vkS|ksfxd fof'k"Vrk ds us djhcu 25 Vu ,slk ued cuk;k rFkk esfVfj;y dks 
ued mRiknu gsrq çf'kf{kr fd;k x;kA jktqyk esa xq.koÙkk vxys çØe esa ,l-vks-ih-  mRiknu ds fy, ued QkeZ ij 
fu;aa=.k gsrq vPNh ç;ksx'kkyk cukbZ xbZA lclks;y czkbu Hkstk x;kA 
dks Vsi djds ued mRikndrk dks c<+kus dk ç;kl fd;k 

lwpuk & çlkj 

ns'k esa U;wure vFkok NksVs iSekus ds {ks= esa mPp 'kqðrk ds lksyj lkWYV VsDuksyksth dh la[;k esa rsth ls 
c<+ksÙkjh

VsDuksyksth vixzsMs'ku rFkk fcVuZ osY;q ,Mh'ku esa lq/kkj }kjk jktqyk {ks= ij ekjthuy vxjh;kvksa ds }kjk 
ued ds mRiknu dh xq.koÙkk rFkk ek=k dks c<+kuk 

jktLFkku esa ukok esa ekWMy lkWYV QkeZ dh LFkkiuk igys x;s çof/kZr ued mRiknu vH;kl }kjk vPNs ifj.kke 
crkbZ xbZ gSA ftlds vuqlkj 12 NksVs iSekus ds ued çkIr gq,A lkWYV foHkkx ds mnkgj.k ds :i esa Hkkjr 
mRikndksa us vius lkWYV ikUl iquxZfBr fd;sA ikap lkWYV ljdkj ds çf'k{k.k dk;ZØe Qyksnh rFkk ukok esa fd;s 
mRikndks us u;s lkWYV ikUl fufeZr fd;s rFkk crk;k fd x;sA 

blds igys dh f}okf"kZd fjiksVZ] esa ;g ik;k x;k fd bl {ks= ds 100 ued mRikndksa us bl dk;Z'kkyk ij 
mM+hlk esa ,d ekWMy lkWYV QkeZ] deh'kfuax jkT; ds NksVs mifLFkfr ntZ djokbZ gSA ued mRikndksa rFkk foHkkxh; 
iSekus ds mRiknudrkZ ds fy, ykHknk;d gSA lekt us dk;ksZ ds fy, lh-,l-vkbZ-vkj- & lh-,l-,e-lh-vkj-vkbZ 
;gka ij ued QkeZ LFkkfir fd,] os vPNh xq.koÙkk ds us çf'k{k.k dk;ZØeksa dss çn'kZu dks xfBr fd;k gSA bl 
ued cuk jgs gSaA ued mRiknu dks nksxquk ls T;knk rd dk;ZØe ds nkSjku Hkkouxj esa gekjs Lo;a ds çk;ksfxd 
c<+k;k x;k gSA bl lQyrk dks ns[kdj gqEek {ks= ds 9 QkeZ rFkk vU; çdkj ds ued dk;Z dks ns[kk gSA ued 
ued mRikndksa us blh çdkj ued dh yfC/k esa o`fð mRikndksa us ued foHkkx] Hkkjr ljdkj rFkk 
fjiksVZ dhA lh,lvkbZvkj&lh,l,elhvkjvkbZ ds bl ç;kl dh 

eqDr ç'kalk dh ftlls mUgsa vPNh xq.koÙkk rFkk çkfIr dk gqEek & lqjyk & lqekMh] cksyax] vLrjaxk ¼mM+hlk½ rFkk 
ued cuus dk lgh rjhdk feykA dksuVkbZ ¼if'pe caxky½ {ks= ds ued mRikndksa ds ykHk 

ds fy, dk;Z'kkyk dk xBu fd;k x;kA

jktLFkku ds NksVs iSekus ij ued mRikndksa ds fy, vPNh xq.koÙkkokys ued mRiknu ij çf'k{k.k 

mM+hlk es ued bUMLVªh esa c<kok 
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CSMCRI IN THE SERVICE OF SOCIETY

Information dissemination 

Media coverage for CSIR-CSMCRI activities

The institute's research and societal mission Excellent coverage was received as a result.  
activities were well received by the media.  
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The programs implemented during 2008-10 were 
continuously monitored to ensure that the people 
in the marginal sector derive tangible benefits 
from the technologies. New salt cluster 
development programs were also introduced 
during this period and training programs were 
expanded to cover 250 marginal agarias under 
SEWA banner.  

Proliferation of high purity solar salt technology in the marginal/small scale sector 
across the country 

Training program in Sultanpur, Little Rann of Kutch 

Improving the quality and yield of salt produced by the marginal agarias at Rajula region 
through technology up-gradation and improving their income through bittern value addition

The salt cluster development program initiated vigorously pursued during 2010–12. 20 salt pans 
at Rajula region of Amreli district in Gujarat was were adopted and the agarias were trained to 

(Left) Marginal agarias of Rajula region harvesting superior quality salt; 
(Centre) QC laboratory set up in Rajula; (Right) Stack of kainite mixed salt  

produce quality salt meeting industrial type of mixed salt from residual bittern. About 
specifications. A well-equipped QC lab was also 25 ton of such salt was produced by two of the 
established at Rajula. An attempt is being made agarias and the material was transported to the 
to raise the productivity of salt by tapping institute's salt farm for future processing in the 
subsoil brine. SOP test bed.  

The agarias were also trained to produce kainite 

Training on good quality salt production for the small scale salt producers of Rajasthan

(Left) A salt works laid out as per the design of the model salt farm 
established at Nawa; (Right) Training programme in Rajasthan

The establishment of a model salt farm at Nawa results following the improved manufacturing 
in Rajasthan was reported previously. 29 small practices. At the instance of Salt Deptartment, 
scale producers have re-aligned their salt pans GoI training programs were organized at Phalodi 
accordingly. Five salt producers have and Nawa.  
constructed new salt pans and reported good 

Upgrading salt industry in Odisha

The commissioning of a model salt farm in 
Odisha for the benefit of the small scale salt 
producers of the state was reported in the 
previous biennial report. The society in 
whose site the salt farm was established 
continues to produce good quality salt. The 
productivity was raised more than twofold by 
utilizing subsoil brine and improved 
methodologies of production. Seeing the 
success, 9 salt producers in Humma region 
have similarly reported enhancement in yield 
of salt.    A workshop was organized for the 
benefit of the salt producers of Humma, Surla 
– Sumadi, Bolang, Astaranga (Odisha) and 
Kontai (WB) regions. About 100 salt 
producers from the above regions attended 
the workshop. An exposure training program 
was organized at CSIR-CSMCRI for the salt 
producers and departmental officials. Visits 
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Constituents  (% w/w) 

Ca 

Mg 

SO  4

NaCl  (on dry basis) 

Insoluble 

Moisture 

0.09 

0.06 

0.35 

> 99 

0.20 

< 1 

Specification of salt at Rajula

Constituents  (% w/w) 

CaSO  4

MgSO  4

MgCIO  2

KCl

NaCl

0.3

34.7

1.3

20.2

27.7

Average analysis of mixed  salt produced at Rajula



B
ie

n
n
ia

l 
R

ep
or

t 
2
0
1
0
-2

0
1
2

235

The programs implemented during 2008-10 were 
continuously monitored to ensure that the people 
in the marginal sector derive tangible benefits 
from the technologies. New salt cluster 
development programs were also introduced 
during this period and training programs were 
expanded to cover 250 marginal agarias under 
SEWA banner.  

Proliferation of high purity solar salt technology in the marginal/small scale sector 
across the country 

Training program in Sultanpur, Little Rann of Kutch 

Improving the quality and yield of salt produced by the marginal agarias at Rajula region 
through technology up-gradation and improving their income through bittern value addition

The salt cluster development program initiated vigorously pursued during 2010–12. 20 salt pans 
at Rajula region of Amreli district in Gujarat was were adopted and the agarias were trained to 

(Left) Marginal agarias of Rajula region harvesting superior quality salt; 
(Centre) QC laboratory set up in Rajula; (Right) Stack of kainite mixed salt  

produce quality salt meeting industrial type of mixed salt from residual bittern. About 
specifications. A well-equipped QC lab was also 25 ton of such salt was produced by two of the 
established at Rajula. An attempt is being made agarias and the material was transported to the 
to raise the productivity of salt by tapping institute's salt farm for future processing in the 
subsoil brine. SOP test bed.  

The agarias were also trained to produce kainite 

Training on good quality salt production for the small scale salt producers of Rajasthan

(Left) A salt works laid out as per the design of the model salt farm 
established at Nawa; (Right) Training programme in Rajasthan

The establishment of a model salt farm at Nawa results following the improved manufacturing 
in Rajasthan was reported previously. 29 small practices. At the instance of Salt Deptartment, 
scale producers have re-aligned their salt pans GoI training programs were organized at Phalodi 
accordingly. Five salt producers have and Nawa.  
constructed new salt pans and reported good 

Upgrading salt industry in Odisha

The commissioning of a model salt farm in 
Odisha for the benefit of the small scale salt 
producers of the state was reported in the 
previous biennial report. The society in 
whose site the salt farm was established 
continues to produce good quality salt. The 
productivity was raised more than twofold by 
utilizing subsoil brine and improved 
methodologies of production. Seeing the 
success, 9 salt producers in Humma region 
have similarly reported enhancement in yield 
of salt.    A workshop was organized for the 
benefit of the salt producers of Humma, Surla 
– Sumadi, Bolang, Astaranga (Odisha) and 
Kontai (WB) regions. About 100 salt 
producers from the above regions attended 
the workshop. An exposure training program 
was organized at CSIR-CSMCRI for the salt 
producers and departmental officials. Visits 
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Constituents  (% w/w) 
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Some of the potential sites surveyed at Odisha

Looking at the success of the model salt farm 
established at Humma in Odisha, the industries 
department, Govt. of Odisha desired a survey of 
potential areas of salt production to meet the annual 
requirement of the state amounting to 3.0 lac ton per 
annum. Accordingly, all the salt producing areas were 
first surveyed and the salt producers were given 
training to improve the quality and yield of salt. Many 
salt factories were being operated far below the 
targeted salt production and they were technically 
trained to produce solar salt as per the latest salt 
manufacturing practices. Additional areas in Bhadrak, 
Puri, Jagathsinghpur, Balasore, and Kendrapada 
districts were surveyed. About 25000 acres of saline 
land is available for salt production in the state and if 
the entire area is fruitfully utilized, it is estimated that 6 
lac MT of salt can be produced.  This will not only cater 
to the current requirements but may help attract other 
industries to set up their salt based units.  It will also 
help generate employment in the state. The final draft 
report of the survey was submitted to the Industries 
Dept., Govt. of Odisha. 

Survey of potential areas of salt production in the coastal belt of Odisha

Upgrading salt industry in Tamil Nadu 

to our own experimental salt farm and various 
other salt works in and around Bhavnagar were 
arranged during the above program. The salt 
producers were appreciative of the efforts made 
by Salt Dept., Govt. of India and CSIR-CSMCRI 
in showing them the correct methods of salt 
production which has helped to improve the 
quality and yield.

Workshop for Odisha small scale salt producers

Tamil Nadu is the third largest producer of salt in the 
country after Gujarat and Rajasthan. Seeing the 
success of the model salt farms established at 
Rajasthan and Odisha, the Salt Dept., Govt. of India 
desired to establish a model salt farm at Marakanam 
region of Tamil Nadu for the benefit of salt producers 
of Tamil Nadu & Andhra Pradesh. The site was 
selected and a training program for the local salt 
producers was arranged in March 2011. The 

foundation stone laying ceremony was 
marked by the presence of the Collector & 
Magistrate of Villupuram district and the 
General Manager, District Industries 
Center, Villupuram (TN). The formalities 
for the construction of salt works are in 
progress and the salt production activities 
will be initiated during the next salt season 
in Tamil Nadu.      

Solar powered brackish water RO plants 
funded by the Coca-Cola Foundation 
were installed in Bhopa ki Dhani & 
Solawata villages of Ajmer District in 
Rajasthan. One sea water based RO plant 
with a capacity of 6000 LPH was 
installed in Narayan Sarovar located in 
Kutch district of Gujarat. The cost of 
production was estimated to be 11 paise 

Installation of new water purification plants

CSIR–CSMCRI and health

Water mission

Solar PV powered brackish water RO plant installed in (Left) 
Bhopa ki Dhani village (2011) and (Right) Solawata 

village (2012) of Ajmer district in Rajasthan 

(Left) 6000 LPH seawater RO plant installed at Narayan Sarovar of Kutch region in Gujarat; (Right) 
RO plant operation and maintenance training was organized for woman operators from Rajasthan villages

per liter. A programe was organized in the were fully trained regarding the operation and 
institute wherein the women folk of Rajasthan maintenance of RO desalination units.           
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The Institute's activities on arsenic removal were scale units.  The salient 
continued during the reporting period. After an features of the kit are (i) 
exhaustive field survey at various sites, 65 resin- affordability and (ii) long 
based domestic dearsenification units were shelf life. The people at 
fabricated and installed in Maslandapur, different sites were trained 
Ghoshpur and Merudandi villages of 24 on the operation of the units, 
Parganas (N), West Bengal. 5 community scale p a r t i c u l a r l y  t h e  p r e -
dearsenificating units with a production t r e a t m e n t  p r o c e d u r e  
capacity of 250 litre per hour were also installed necessary.  Persons were 
in arsenic affected areas and the units cater the also trained in the use of the 
healthy water requirement of 50 families in the test kits supplied to them. 

region.  250 arsenic test kits to check arsenic in 
drinking water were also prepared and its shelf 
life was monitored for a period of 18 months. 
After ensuring the consistency of performance 
of the kits they were distributed to those who 
have installed the domestic and community 

Installation of dearsenification units for safe drinking water 

Educating & training people at Bashirhat, West Bengal

Utilization of waste heat for the recovery of potable water in marginal solar salt works

The fabrication of a device for utilizing the waste pumping subsoil brine was previously reported. 
heat generated in the diesel engine used for Looking to the effective utilization of this waste 

One of the desalination unit installed at LRK

(Left) Arsenic test kit with demonstration of observed color changes; 
(Right)  Community unit for Arsenic removal from ground water

heat, Industries Commissionerate, Govt. of Surendranagar district and the performance of 
Gujarat desired CSIR–CSMCRI to install  such the units is reported to be satisfactory. A final 
units in the marginal salt works of Little Rann of report was submitted to the IC office, 
Kutch. Accordingly, 100 units were installed in Gandhinagar. 
different salt farms of LRK region of 

During 2010-12, several training programs of programs, the trainees were given practical 
seven days each were conducted in the TN demonstration including preparation of rafts, 
districts of Ramnathapuram (Akkalmadam and selection of seed materials, preparation of 
Pamban), Pudukkottai (Kottaipattinam) and seeding ropes, tying of seed material and the 
Tanjavore (Chatram and Palakudi).  Over 100 seeded ropes on the rafts, transplanting of rafts in 

beneficiaries were trained on general aspects of clusters on the sea, tying of rafts to anchors, 
cultivation of Kappaphycus and its economic management of the farm and harvesting 
importance, market demand, and value addition practices. The trainees were also made aware 
through technologies developed by CSIR- about the matters related to sale of seaweeds.   
CSMCRI. Following the indoor training 

Kappaphycus cultivation along the Jafrabad coast (Gujarat)

The potential of Kappaphycus farming has been help groups have been actively engaged in the 
well proven in Tamil Nadu, where several self- cultivation activities for the past ten years. This 

Tube net and net bag methods of cultivation 

Close up of tube net with enclosed 
Kappaphycsu (45 days)

Fully grown Kappaphycus biomass 
in tube net after 45 days 

(Left) Beneficiaries being trained on seeding of rope;  (Right) Preparation of raft
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Pamban), Pudukkottai (Kottaipattinam) and seeding ropes, tying of seed material and the 
Tanjavore (Chatram and Palakudi).  Over 100 seeded ropes on the rafts, transplanting of rafts in 

beneficiaries were trained on general aspects of clusters on the sea, tying of rafts to anchors, 
cultivation of Kappaphycus and its economic management of the farm and harvesting 
importance, market demand, and value addition practices. The trainees were also made aware 
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The potential of Kappaphycus farming has been help groups have been actively engaged in the 
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success story has generated interest in other 25.26') suitable for undertaking scaled up 
states like Maharashtra, Odisha, Andhra Pradesh cultivation to over 1000 rafts.  A pre-feasibility 
and very recently Gujarat. The Fisheries study further found the raft cultivation to be 
Department, Government of Gujarat has funded successful and the total biomass obtained 
the pre-feasibility study to ascertain the translated to a high daily growth rate of over 6%.  
suitability of Jafrabad coast for cultivation of The tube net method also worked well.  It is of 
Kappaphycus alvarezii in February 2012. The particular interest in the context of preservation 
survey revealed two potential locations namely, and maintenance of biomass as seed stock during 
Sarkeshwar Mahadev (N 200 48.45'; E710 monsoon period when wave action is high.   
14.15') and Waraswarup (N 200 52.15'; E710 

The cultivation group went on expanding the potentialities for cultivation of Kappaphycus 
Kappaphycus cultivation activity to other seaweed were undertaken. 33 coastal regions in 
maritime states by conducting feasibility the districts of Nellore and Prakasam in Andhra 
studies. As part of this activity, extensive field Pradesh were surveyed and 19 potential 
surveys to identify the localities and assess its locations were identified.  

Survey of Nellore and Prakasam coast (Andhra Pradesh) for identifying the suitable 
sites for initiating Kappaphycus seaweed cultivation 

As reported previously, the institute entered into were identified and acquired from the relevant 
joint collaboration with General Motors agencies and plantation activities initiated at the 
Corporation and US Department of Energy with following places. 

an aim to demonstrate 50 ha plantation of The physical and chemical properties of soil 
Jatropha curcas on marginal lands using including macro-nutrient composition were also 
cuttings and micro-propagated elite germplasm completely characterized. Meanwhile, the 
identified in the previous years.  It was also plantation established previously in the rocky 
aimed to improve upon the existing cultivation premises of General Motors, Talegaon, Pune 
practices to maximize Jatropha oil productivity. using the elite germplasm (IC 565735/CP-9 and 
A full life cycle analysis was further proposed. IC-565731/PCM) fruited heavily during this 
During the reporting period new suitable sites period. 

Establishment of Jatropha plantation on wastelands 

Wasteland Agriculture 

Large scale nursery with stem cuttings from elite 
germplasm of Jatropha was raised at Odisha and 
the rooted plantlets were planted on 50 ha area at 
Panchmahal and Bhavnagar districts of Gujarat 
in 2010 and 2011. The newly transplanted 
Jatropha plants were successfully established in 
the field. The Working Group of scientists 
constituted by MNRE identified CP-9 (IC 
565735) as one of the best performing 
germplasm and recommended its proliferation 
in Rajasthan. 

Raising large scale nurseries of Jatropha in Odisha and Gujarat from elite germ-plasm  

 

(Left) Jatropha plantation at General Motors' premises at Talegaon, Maharshtra; 
(Right) Heavy fruiting being witnessed by a GM official

Nursery of elite cuttings at Berhampur, Orissa 

In the earlier biennial report, it was reported that institute is continuously supplying neat (B 100) 
the institute had tied up with Forest Department, biodiesel to the National Lion Sanctuary at Gir 

Govt. of Gujarat to test the utility of B 100 where all the tourist buses are operating with this 
Jatropha biodiesel in the forest vehicles. The test biodiesel.  
trials were quite successful and since then the 

Deployment of biodiesel technology in running tourist buses in Gir Lion's sanctuary

Tourist vehicles plying in Gir Lion's sanctuary on neat B 100 biodiesel of CSIR – CSMCRI

Name of Village

Bhadraval

Kanod

Nesvad

District GPS

Bhavnagar

Panchmahal

Bhavnagar

21° 29' 530''

22°  41' 376''

21° 30' 494''

072° 00' 167''

073° 29' 649''

072° 02' 185''
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Kufri jyoti grown using seaweed sap at 
Burdwan, West Bengal

Please find herewith some 
with K sap. It so happened that some sap was left after spraying on maize crop at farmers field. 
The farmer just sprayed that sap on some plant of parwal which according to him was almost 
dry and desiccated. To his surprise the crop rejuvenated in 3-4 days of spray. He was so happy 
that he came to the department and asked for some more sap. First i doubted him and asked 
that i would like to see the crop. The next morning Iwent and saw that the crop was really in 
good condition. I took some photographs and gave the farmer some more (2.5 L) K sap. 

photographs of Parwal ( Trichosanthes dioica) which was treated 

 
  

regards

 

SANTOSH KUMAR SINGH
JR SCIENTIST CUM ASST. PRO
RAU, PUSA, SAMASTIPUR, BIHAR-848125
Mob. 09431807104

F.

 

Owing to this finding i feel that some more vegetable crops could be included in our 
programme.

The liquid seaweed sap from Kappaphycus was 
shown to improve productivity of a number of 
crops in the previous years based on trials carried 
out by a number of agencies. Expanding its 
scope, the sap compositions produced from 
Kappaphycus alvarezii and Gracilaria edulis 
were tested for their efficacy on nine different 
crops, viz., maize, rice, blackgram, greengram, 
soybean, sesame, potato, sugarcane and 
grasses/fodder in a number of locations in 
various agro-ecological regions and different 
soil types in the country. CSIR-CSMCRI is 
coordinating the CSIR-funded project in 
collaboration with different agricultural 
universities and ICAR institutes. In all, 41 
institutions across 20 states of the country are 
involved in the trials and the results obtained are 
encouraging. After optimizing the dosage, trials 
are being conducted at larger scale in farmers' 
fields.  

PSB, Viswabharati centre conducted a three acre 
trial in the farmer's field at Burdwan, with Kufri 
jyoti variety of potato grown with recommended 
dose of fertilizer and following standard which was 26.6% higher than in the control plot. 
package of practices. It was concluded that in Some unexpected observations were also 
Lateritic region of West Bengal, the said potato reported. For example, for the trial on Boro rice 
crop variety gave good responses to the spray conducted in the farmer's field at BCKV, Nadia 
application of seaweed sap. The application of centre, the principal investigator wrote thus: “It 
Kappaphycus sap recorded 35.56 t/ha tuber yield has been found that though the rice crop in the 

Multi-institutional project on liquid seaweed plant stimulant

Sesame crop treated with seaweed 
sap (bottom) and water spray (top)

fields adjoining to the demonstration 
field was lodged during heavy storm 
(Norwester), the rice crop receiving K 
sap and G sap in  the sa id 
demonstration field did not lodge at 
all. The plants stood erect”.  A trial 
conducted by a farmer under RAU, 
Pusa, Bihar observed that dessicated 
Parwal (Trichosanthes dioica) crop 
could be revived through application 
of K sap. 

Assisting the local artisans of Ootakamand (Nilgiri district) engaged in the extraction of 
essential oils (MSME cluster development program)

At the instance of Ministry of Micro, Small and people are engaged in the farming and extraction 
Medium Enterprises, Govt. of India an essential of essential oils from rosemary, eucalyptus, 
oil cluster development program was initiated medicinal herbs etc. Opportunities were 
along with HOPE foundation. The scientists identified to improve the oil extraction process, 
from CSIR-CSMCRI along with officials from with an eye on energy efficiency.
HOPE visited the site at Nilgiri where the local 

(Left) Herbal plantation at Doddabetta; (Right) Community oil extraction unit 

Solar distillation is a means of desalination 
which is inexpensive, user-friendly, and ideally 
suited for individual households. A conventional 
solar still works on the simple principle of 
evaporation and condensation and in the process 
impurities in water get removed.  The basic 
challenge is to enhance the production from a 
solar still by enhancing the evaporation rate and, 
at the same time, enhancing the condensation 
efficiency.  It is an especially attractive option 
for seawater desalination which is difficult to 
undertake at household scale through techniques 
such as membrane desalination.  It was possible 

Household solar distillation unit for sea water desalination targeted for coastal areas

Household solar distillation unit 

The cultivation of Salicornia brachiata dry biomass production was observed at Nigala 
halophyte and the extraction of oil and vegetable site (3.22 ton per ha). No significant correlation 
salt from the biomass have been described in was observed between plant population and dry 
earlier reports. Further to the above work, survey biomass production per unit area, while there 
and analysis work was done to estimate the were indications of negative correlation 
biomass production and salt content of plants (correlation coefficient=-0.53) between plant 
growing at five densified sites (Sartanpar, population and individual plant dry weight. The 
Methla, Nigala, Victor and Diu) without percentage of seed obtained out of the total dry 
manuring and irrigation. It was found that the biomass was 7.2 with a mean value of 4.7, while 
plant population varied from 100000 (Victor the seed oil content ranged from 25.2 to 34.6% 
port) to 3310000 (Sartanpar) per ha with a mean with a mean value of 32.5%. The percentage salt 
value of 8.35 lakhs per ha, across different sites. (commercialized as vegetable salt named as 
The dry biomass varied from site to site and the Saloni) obtained from the dry biomass ranged 
average yield was 2.15 ton per ha. Among the from 9-27% with an average salt content of 
sites, the least mean dry biomass was obtained at 16.6%. The Nigala site produced the highest 
Sartanpar (1.46 ton per ha), while the maximum quantity of vegetable salt (829.6 kg per ha). 

Estimation of Salicornia biomass and their salt concentrations at various salt marsh sites 
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Kufri jyoti grown using seaweed sap at 
Burdwan, West Bengal

Please find herewith some 
with K sap. It so happened that some sap was left after spraying on maize crop at farmers field. 
The farmer just sprayed that sap on some plant of parwal which according to him was almost 
dry and desiccated. To his surprise the crop rejuvenated in 3-4 days of spray. He was so happy 
that he came to the department and asked for some more sap. First i doubted him and asked 
that i would like to see the crop. The next morning Iwent and saw that the crop was really in 
good condition. I took some photographs and gave the farmer some more (2.5 L) K sap. 

photographs of Parwal ( Trichosanthes dioica) which was treated 

 
  

regards

 

SANTOSH KUMAR SINGH
JR SCIENTIST CUM ASST. PRO
RAU, PUSA, SAMASTIPUR, BIHAR-848125
Mob. 09431807104
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Owing to this finding i feel that some more vegetable crops could be included in our 
programme.

The liquid seaweed sap from Kappaphycus was 
shown to improve productivity of a number of 
crops in the previous years based on trials carried 
out by a number of agencies. Expanding its 
scope, the sap compositions produced from 
Kappaphycus alvarezii and Gracilaria edulis 
were tested for their efficacy on nine different 
crops, viz., maize, rice, blackgram, greengram, 
soybean, sesame, potato, sugarcane and 
grasses/fodder in a number of locations in 
various agro-ecological regions and different 
soil types in the country. CSIR-CSMCRI is 
coordinating the CSIR-funded project in 
collaboration with different agricultural 
universities and ICAR institutes. In all, 41 
institutions across 20 states of the country are 
involved in the trials and the results obtained are 
encouraging. After optimizing the dosage, trials 
are being conducted at larger scale in farmers' 
fields.  

PSB, Viswabharati centre conducted a three acre 
trial in the farmer's field at Burdwan, with Kufri 
jyoti variety of potato grown with recommended 
dose of fertilizer and following standard which was 26.6% higher than in the control plot. 
package of practices. It was concluded that in Some unexpected observations were also 
Lateritic region of West Bengal, the said potato reported. For example, for the trial on Boro rice 
crop variety gave good responses to the spray conducted in the farmer's field at BCKV, Nadia 
application of seaweed sap. The application of centre, the principal investigator wrote thus: “It 
Kappaphycus sap recorded 35.56 t/ha tuber yield has been found that though the rice crop in the 

Multi-institutional project on liquid seaweed plant stimulant

Sesame crop treated with seaweed 
sap (bottom) and water spray (top)

fields adjoining to the demonstration 
field was lodged during heavy storm 
(Norwester), the rice crop receiving K 
sap and G sap in  the sa id 
demonstration field did not lodge at 
all. The plants stood erect”.  A trial 
conducted by a farmer under RAU, 
Pusa, Bihar observed that dessicated 
Parwal (Trichosanthes dioica) crop 
could be revived through application 
of K sap. 

Assisting the local artisans of Ootakamand (Nilgiri district) engaged in the extraction of 
essential oils (MSME cluster development program)

At the instance of Ministry of Micro, Small and people are engaged in the farming and extraction 
Medium Enterprises, Govt. of India an essential of essential oils from rosemary, eucalyptus, 
oil cluster development program was initiated medicinal herbs etc. Opportunities were 
along with HOPE foundation. The scientists identified to improve the oil extraction process, 
from CSIR-CSMCRI along with officials from with an eye on energy efficiency.
HOPE visited the site at Nilgiri where the local 

(Left) Herbal plantation at Doddabetta; (Right) Community oil extraction unit 
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suited for individual households. A conventional 
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efficiency.  It is an especially attractive option 
for seawater desalination which is difficult to 
undertake at household scale through techniques 
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The cultivation of Salicornia brachiata dry biomass production was observed at Nigala 
halophyte and the extraction of oil and vegetable site (3.22 ton per ha). No significant correlation 
salt from the biomass have been described in was observed between plant population and dry 
earlier reports. Further to the above work, survey biomass production per unit area, while there 
and analysis work was done to estimate the were indications of negative correlation 
biomass production and salt content of plants (correlation coefficient=-0.53) between plant 
growing at five densified sites (Sartanpar, population and individual plant dry weight. The 
Methla, Nigala, Victor and Diu) without percentage of seed obtained out of the total dry 
manuring and irrigation. It was found that the biomass was 7.2 with a mean value of 4.7, while 
plant population varied from 100000 (Victor the seed oil content ranged from 25.2 to 34.6% 
port) to 3310000 (Sartanpar) per ha with a mean with a mean value of 32.5%. The percentage salt 
value of 8.35 lakhs per ha, across different sites. (commercialized as vegetable salt named as 
The dry biomass varied from site to site and the Saloni) obtained from the dry biomass ranged 
average yield was 2.15 ton per ha. Among the from 9-27% with an average salt content of 
sites, the least mean dry biomass was obtained at 16.6%. The Nigala site produced the highest 
Sartanpar (1.46 ton per ha), while the maximum quantity of vegetable salt (829.6 kg per ha). 

Estimation of Salicornia biomass and their salt concentrations at various salt marsh sites 
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to achieve a maximum output of 7.2 litres of incorporating condensers and also flowing 
2 cool feed water  by gravity over the condenser water from 1m  of irradiance area by 

surfaceincorporating the following innovative features:

Making use of night sky radiation and  Enhanced water surface area for improved 
thermal insulation strategy to cool the evaporation 
condenser water at night and keep it cool 

Enhanced solar energy on still through use  of 
during the day

North –South reflectors in V-trough
Easy access to still interior for easy 

Improved efficiency of condensation by 
maintenance

CSIR Program on Youth Leadership in Science (CPYLS)

CPYLS programs conducted during the year 2011

In the tradition of previous years, two CPYLS conducted during 24 – 25, November 2011 
programs were organized in the institute during wherein CSIR Outstanding Scientist, Professor 
2011 for the benefit of the toppers in the class X Amitabha Chattopadhyay of Centre for Cellular 
examination of Gujarat Secondary Education & Molecular Biology, Hyderabad was the Chief 
Board (GSEB) and Central Board of Secondary Guest.  The teachers & parents who 
Education (CBSE).  Distinguished Professor accompanied the students for the program 
Jahar Saha, former Director, IIM-Ahmedabad appreciated the efforts made by CSIR–CSMCRI 
was the Chief Guest for the CPYLS Program in conducting such programs which are an eye 
held during 20 – 21, January 2011. He gave an opener for the youth and guide them in their 
inspiring talk to the participants tracing his own career choice.   
career path. The second CPYLS program was 

It is reported earlier that the institute has been were completed successfully as per KTC norms 
awarded various project activities by Kalpasar and the findings were presented before PMG  &  
Technical Cell, Govt. of Gujarat for the proper EAG  held  in  2012. 
project  implementation. The project activities 

Contributions of CSIR–CSMCRI towards Kalpasar project

The institute extended the analytical services to discounts on the analytical charges as per the laid 
academia, government institutions, medium, out  norms. 
large and small scale industrial units with due 

Analytical services to academia and other institutions

Scientific training programs for the students & teaching staff of primary & secondary 
sections

The institute imparted training to the students & Mumbai was the Chief Guest. 72 students and 10 
staff of primary, secondary and higher secondary teachers participated in this workshop. A second 
schools of Bhavnagar district to stimulate training program for the primary and secondary 
scientific thinking as a part of societal mission teachers was organized during the period under 

activities. The students and teachers attended report from 5 to 7 March 2012. Dr B N Das, The 
these training programs/workshops in large Eminent Physicist from Kolkata was the special 
numbers. A workshop on similar lines was invitee on this occasion. Altogether 50 teachers 
organized on 14 October 2011 wherein Mr. Anil from various primary and secondary schools of 
Manekar, Director, Nehru Science Centre, the district participated in the training program.

Workshops on capacity building in science for students & teachers (2011) 
and stimulating scientific thinking (2012)

The Hindi Cell has been active in promoting our 
national language by encouraging the scientists 
and administrative staff to communicate in 
Hindi. As part of this initiative a one day 
workshop on “Writing Scientific Papers in Hindi 
Language” was organized.  Dr. D.D. Oza, 
Scientist and Member, Hindi Advisory 
Committee, Govt. of India was the Chief Guest. 
53 scientists and technical staff participated in 
the workshop. 

Workshop on writing scientific papers in Hindi language

Workshop on scientific paper writing in Hindi language  
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inspiring talk to the participants tracing his own career choice.   
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staff of primary, secondary and higher secondary teachers participated in this workshop. A second 
schools of Bhavnagar district to stimulate training program for the primary and secondary 
scientific thinking as a part of societal mission teachers was organized during the period under 
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Workshops on capacity building in science for students & teachers (2011) 
and stimulating scientific thinking (2012)

The Hindi Cell has been active in promoting our 
national language by encouraging the scientists 
and administrative staff to communicate in 
Hindi. As part of this initiative a one day 
workshop on “Writing Scientific Papers in Hindi 
Language” was organized.  Dr. D.D. Oza, 
Scientist and Member, Hindi Advisory 
Committee, Govt. of India was the Chief Guest. 
53 scientists and technical staff participated in 
the workshop. 

Workshop on writing scientific papers in Hindi language

Workshop on scientific paper writing in Hindi language  



233

CSMCRI IN THE SERVICE OF SOCIETY

Information dissemination 

Media coverage for CSIR-CSMCRI activities

The institute's research and societal mission Excellent coverage was received as a result.  
activities were well received by the media.  
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1. Research Papers Published 

2010-2011

Analytical Chemistry

1. A density functional study towards substituent effects on anion sensing with urea receptors. 
Ghosh, A.; Jose, D. A.; Das, A.; Ganguly, B.  J. Mol. Model. 2010, 16, 1441. 

2+2. Azine-based receptor for recognition of Hg  ion: crystallographic evidence and imaging 
application in live cells. Moorthy, Suresh; Mandal, Amal Kumar; Saha, Sukdeb; Suresh, E.; 
Mandoli, Amit; Liddo, Rosa Di; Parnigotto, Pier Paolo; Das, Amitava. Org. Lett. 2010, 12, 
5406. 

3. Calix[n]metallocenyl[m]phyrins (n = 1, 2 and m = 2, 4): aryl vs. alkyl.  Ramakrishnan, S.; Anju, 
K. S.; Thomas, Ajesh P.; Suresh, E.;  Srinivasan, A. Chem. Commun. 2010, 46, 4746. 

4. Coordination polymers derived from a bis-pyridyl-bis-amide ligand: Supramolecular 
structural diversities and anion binding properties. Adarsh, N. N.; Kumar, D. Krishna; Suresh, 
Eringathodi; Dastidar, Parthasarathi. Inorg. Chim. Acta. 2010, 363, 1367. 

5. Determination of iodide and iodate in edible salt by ion chromatography with integrated 
amperometric detection. Rebary, Babulal; Paul, Parimal; Ghosh, Pushpito K. Food Chem. 
2010, 123, 529. 

6. Diastereoselective synthesis of strained spiro-cyclopropanooxindoles from cyclic 
diazoamides. Muthusamy, Sengodagounder; Azhagan, Datshanamoorthy; Gnanaprakasam, 
Boopathy; Suresh, Eringathodi. Tetrahedron Lett. 2010, 51, 5662.

7. Effect of steric crowding on ion selectivity for calix-crown hybrid ionophores: Experimental, 
molecular modeling and crystallographic studies. Patra, S.; Maity, D.; Sen, A.; Suresh, E.; 
Ganguly, B.; Paul, P. New. J. Chem. 2010, 34, 2796. 

8. Intramolecular charge transfer aromatic amines and their application towards molecular logic 
gate. Suresh Moorthy; Kar, Prasenjit; Das, A. Inorg. Chim. Acta. 2010, 363, 2881. 

9. Iron (III) complexes of tridentate N  ligands as models for catechol dioxygenases: 3

Stereoelectronic effects of pyrazole coordination. Sundaravel, Karuppasamy; Suresh, 
Eringathodi; Palaniandavar, Mallayan. Inorg. Chim. Acta. 2010, 363, 2768. 

10. Luminescent metalloreceptors with pendant macrocyclic ionophore: Synthesis, 
characterization, electrochemistry and ion-binding study. Patra, Subrata; Boricha, Vinod P.; 
Sreenidhi, K. R.; Suresh, E.; Paul, Parimal. Inorg. Chim. Acta. 2010, 363, 1639. 

11. NHC-catalyzed annulation of enals to tethered dienones: efficient synthesis of bicyclic dienes. 
Nair, Vijay; Vellalath, Sreekumar; Babu, Beneesh P.; Varghese, Vimal; Paul, Rony Rajan; 
Suresh, Eringathodi. Org. Biomol. Chem. 2010, 8, 4861.

12. Novel square pyramidal iron (III) complexes of linear tetradentatebis (phenolate) ligands as 
structural and reactive models for intradiol-cleaving3, 4-PCD enzymes: Quinone formation vs. 
intradiol cleavage.  Mayilmurugan, R.; Sankaralingam, M.; Suresh, E.; Palaniandavar, M. 
Dalton Trans. 2010, 39, 9611.

13. Palladium-catalyzed bis-function-alization of isatylidenes: A facile routetowards spiro-indol-
2-ones.  George, S. C.; John, J.;  Anas,  S.;  John,  J.; Yamamoto,Y.;  Suresh, E.;  
Radhakrishnan. K. V. Eur. J. Org. Chem. 2010, 28, 5489. 
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14. Preparation, characterization, and photophysical study of thiazine dyes within the nanotubes 
and nanocavities of silicate host: Influence of titanium dioxide nanoparticle on the protonation 
and aggregation of dyes. Senthilkumar, Karuppannan; Paul, Parimal; Selvaraju, Chellappan; 
Natarajan, Paramasivam. J. Phy. Chem. C 2010, 114, 7085. 

15. Probing the influence of anomeric effects on the lithium ion affinity in 1,3-diaza systems: A 
computational study. Kesharwani, M. K.; Thiel, W.; Ganguly, B. J. Phys. Chem. A 2010, 114, 
10684.

16. Probing the influence of electronic effects of organic additives on the morphology of sodium 
chloride crystals: A combined experimental and computational study. Singh, A.; Suresh, M.; 
Ganguly, B. Crys. Eng. Comm. 2010, 12, 4168. 

17. Probing the influence of solvent effects on the conformational behavior of 1,4-
diazacyclohexane systems. Sen, A.; Singh, A.; Ganguly, B. J. Mol. Struct. 2010, 984, 294. 

18. Reaction of diaryl-1,2-diones with homophthalic anhydride: Efficient formation of 
isobenzofuranone derivatives. Nair, Vijay; Paul, Rony Rajan; Suresh, Eringathodi. Synthesis 
2010, 21, 3741.

19. Solvolysis process of organophosphorus compound P-[2-(dimethylamino)ethyl]-N,N-
dimethylphosphonamidic fluoride with simple and α-nucleophiles: A DFT study. Kesharwani, 
M. K.; Khan, Md A. S.; Bandyopadhyay, T.; Ganguly, B. Theor. Chem. Acc. 2010, 127, 39.

-
20. Specific recognition and sensing of CN  in sodium cyanide solution. Saha, Sukdeb; Ghosh, 

Amrita; Mahato, Prasenjit; Mishra, Sandhya; Mishra, Sanjiv K.; Suresh, E.; Das, S.; Das,  
Amitava.  Org. Lett. 2010, 12, 3406. 

21. Structural investigation of metal-organic Cu(II) coordination frameworks constructed from n-
donor and α, ω- dicarboxylate ligands by one pot synthesis: Zigzag strands, layered networks 
and its interaction with lattice water molecules.  Kathalikkattil, A. C.; Subramanian, P. S.; 
Suresh, E.  J. Chem. Crystal. 2010, 40, 1087. 

22. Study on the interaction of 3, 4-dihydroxyphenylalanine (dl-dopa) with nonionic and ionic 
surfactants by fluorescence spectroscopy. Lal, Babu; Acharya, Seema. J. Surface Sci. Technol. 
2010, 26, 95.

23. Synthesis and anion-sensing property of a family of Ru(II)-based receptors containing 
functionalized polypyridine as binding site. Chakraborty, A.; Gunupuru, R.; Maity, D.; Patra, 
S.; Suresh, E.; Paul, P. Inorg. Chem. Commun. 2010, 13, 1522.

24. Synthesis, characterization and X-ray crystallographic investigation of 2-D hybrid hydrogen 
bonded and rectangular grid networks in Cu(II) and Co(II) metal complexes. Cherian, 
Kathalikkattil Amal; Bisht, Kamal Kumar; Subramanian, P. S.; Suresh, Eringathodi. 
Polyhedron 2010, 29, 1801. 

25. Synthesis, structural characterisation  and catalytic study of Mn(II), Fe(III), Ni(II), Cu(II) and 
Zn(II) complexes of quinoxaline-2-carboxalidine-2-amino-5- methylphenol: Crystal structure 
of the Nickel(II) complex.  Sebastian, M.; Arun, V.; Robinson, P. P.; Varghese, A. A.; Abrahama, 
R.; Suresh, E.; Mohammed Yusuff, K. K.  Polyhedron 2010, 29, 3014. 

26. Ultrafast exciton dynamics of J- and H-aggregates of the porphyrin-catechol in aqueous 
solution.Verma, Sandeep; Ghosh, Amrita; Das, Amitava; Ghosh, Hirendra Nath. J. Phy. Chem. 
B 2010, 114, 8327. 

3+27. Unusual specificity of a receptor for Nd  among other lanthanide ions for selective 
colorimetric recognition.  Das, Priyadip; Ghosh, Amrita; Das, A. Inorg. Chem. 2010, 49, 6909.

28. Zn(II) based colorimetric sensor for ATP and its use as a viable staining agent in pure aqueous 
media of pH 7.2. Mahato, P.; Ghosh, A.; Mishra, S.; Shrivastav, A.; Mishra, S.; Das, Amitava. 
Chem. Commun .2010, 46, 9134.

29. What is the minimum number of water molecules required to dissolve a potassium chloride 
molecule? Sen, A.; Ganguly. B. J. Comput. Chem. 2010, 31, 2948. 

30. Synthesis characterization of bola-shaped diester-dicarboxylic compounds. Subramanian P.S.; 
P.Mosae Selvakumar; G.Mandaloi; E.Suresh. Org. Chem. Ind. J. 2010, 6, 1.

2+31. Recognition of Hg  using diametrically disubstituted cyclam unit. Mahato, Prasenjit; Ghosh, 
Amrita; Saha, Sukdeb; Mishra, Sandhya; Mishra, Sanjiv K.; Das, Amitava. Inorg.Chem. 2010, 
49, 11485.

32. Efficient charge separation in TiO  films sensitized with ruthenium (II)-polypyridyl 2

complexes: Hole stabilization by ligand-localized charge-transfer states. Verma, S.; Kar, P.; 
Das,  Amitava; Ghosh, H. N. Chem. Eur. J. 2011, 17, 1561. 

33. Exciton-coupled charge-transfer dynamics in a porphyrin J-aggregate/ TiO  complex. Verma, 2

S.; Ghosh, A.; Das, Amitava; Ghosh, Hirendra Nath.  Chem. Eur. J. 2011, 17, 3458. 

34. Expeditious synthesis of N-bridged heterocycles via dipolar cycloaddition of pentafulvenes 
with 3-oxidopyridinium betaines. Kuthanapillil, J. M.; Thulasi, S.; Rajan, R.; Syam Krishnan, 
K.; Suresh, E.; Radhakrishnan, K. V. Tetrahedron  2011, 67, 1272. 

35. Folding and unfolding movements in a [2] pseudorotaxane. Suresh, M.; Mandal, A.K.; 
Kesharwani, M. K.; Adarsh, N. N.; Ganguly, Bishwajit, Kanaparthi, R. K.; Samanta, A,; Das, 
Amitava. J. Org. Chem. 2011, 76, 138. 

36. Hydrogen bonded binary molecular adducts derived from exobidentate N-donor ligand with 
dicarboxylic acids: Acid imidazole hydrogen-bonding interactions in neutral and ionic 
heterosynthons. Kathalikkattil, Amal Cherian; Damodaran, Subin; Bisht, Kamal Kumar; 
Suresh, Eringathodi. J. Mol. Stru. 2011, 985, 361.

37. Isothiocyanate and selenocyanate complexes of Cu(II), Ni(II), and Co(II) with a 
pyridylpyrazole-based ligand: Synthesis, characterization, and structure. Mahendrasinh, Z.; 
Suresh, E.; Kumar, S. B.  J. Coord. Chem. 2011, 64, 483. 

38. New method for the synthesis of benzyl alkyl ethers mediated by FeSO . Joshi, G.; Adimurthy, 4

S. Synth. Commun. 2011, 41, 720. 

39. Olefin aziridination by copper (II) complexes: Effect of redox potential on catalytic activity. 
Dhanalakshmi, T.; Suresh, E.; Palaniandavar, M. Inorg. Chim. Acta. 2011, 365, 143. 

40. Photoactive Ru-II-polypyridyl complexes that display sequence selectivity and high-affinity 
binding to duplex DNA through groove binding. Ghosh, A.; Das, P.; Gill, M. R.; Kar, P.; Walker, 
M. G.; Thomas, J. A.; Das, Amitava. Chem. Eur. J. 2011, 17, 2089.

41. Structural diversity in two dimensional chiral coordination polymers involving 4,4 '-bipyridine 
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WO/PCT/IB2011/001039

IL/214786
AU/2010217236
CA/2753644
BR/020110088673
MX/A/2011/008931
CN/20108009438.6

Inventors Patent  No.TitleSr. No.

1 Catalysed acylation of alkylated 
benzene derivatives

Process for the preparation of a 
molecular sieve absorbent for the 
size/shape selective separation of 
air

Improved process for the recovery 
of sulphate of potash (SoP) from 
sulphate rich bittern

R.V. Jasra, B. Tyagi and
Y.M. Badheka

R.V. Jasra, C.D. Chudasama 
and J. Sebastian

P. Paul, P.K. Ghosh, K.J. Langalia, 
P.S. Subramanian, E. Suresh, 
S. Patra and P. Agnihotri

IN 247,645

IN 250,597

IN 251,482

2

3

High flux hollow fiber 
ultrafiltration membranes and 
process for the preparation 
thereof

Improved process for the 
preparation of agarose polymer 
from seaweed extractive

A process for the production 
of oil bearing chlorella sp. 
Utilizing by-products of 
Ja t ropha  methy l  e s te r  
production from whole seeds

A manually operated continuous 
flow type drinking water 
disinfector using concentrated 
solar radiation

Integrated process of production 
o f  p o t a s s i u m  s u l p h a t e ,  
magnesium hydroxide and 
ammonium sulfate from kainite 
mixed salt  and ammonia

A.V.R. Reddy, P. Ray, 
P.S. Singh, K. Parashuram, 
S. Maurya and J.J. Trivedi

R. Meena, K. Prasad, 
A.K. Siddhanta, 
P.K. Ghosh, G.K. Mehta, 
B.K. Ramavat, 
M.S. Ganesan, B. Jha, 
A. Mishra, M.R. Gandhi, 
P.K. Agarwal and 
K. Eswaran

P.K. Ghosh, S. Mishra, 
M.R. Gandhi, 
S.C. Upadhyay, 
S.K. Mishra, I. Pancha, 
A.V. Shrivastav, D. Jain, 
B.D. Shethia, S. Maiti and 
K.S. Zala 

S.T. Rajan, P.K. Ghosh, 
S.N. Patel and 
J.N. Bharadia 

P.K. Ghosh, H.M. Mody, 
J.R. Chunawala, 
M.R. Gandhi, 
H.C. Bajaj, P. Maiti, 
H.L. Joshi, H.H. Deraiya 
and U.P. Saraiya

5

6

7

WO/PCT/IB2011/002124

AU/2010-227247
PH/1-2011-501869
ID/W-00201103393
CA/2756520
JP/2012-501402
EP/10715346.2
CN/201080017359.X
RU/2011142728

Inventors Patent Application No.TitleSr. No.

WO/PCT/IN2010/000655

LK/16446
IL/215390
US/13/260383
AE/949/2011

JP/2012-501508

8

9

A method of preparation of 
enantio-selective composite 
membrane

Plant extract for treating anxiety 
disorders

Improved process for the 
preparation of fatty acid alkyl 
esters (Biodiesel) from 
triglyceride oils using eco-
friendly solid base catalysts

10

EP/10716619.1
DE/10716619.1
US/13/260454

DE/112010001374.8
JP/2012-501507
KR/2011-7025333
CN/201080022405.5

WO/PCT/IN2012/000092

K. Singh, H.C. Bajaj 
and P.G. Ingole

M.R. Rathod, B.D. Shethia, 
J.B. Pandya, 
P.J. Dodiya, G. Palit, 
M. Chatterjee, S.S. Gupta, 
A.K. Agarwal and 
V.K. Khanna

S. Kannan, 
S. Sankaranarayanan and 
C.A.  Antonyraj

11

12
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  2011-2012
  Indian Patent Granted 

2011-2012
Foreign Patents Filed

Inventors Patent  Application No.TitleSr. No.

Production of potable water 
from highly saline sub-soil 
brine in salt works using exhaust
waste heat form diesel engine 
employed round the clock during
the salt manufacturing season to 
charge the salt pans with subsoil
brine

An improved process for the 
preparation of para-nitrobenzyl 
bromide

An improved solar dryer with 
enhanced efficiency of drying

An improved process for the 
eco-friendly preparation of 3,5-
dibromo-4-hydroxybenzonitrile 
(Bromoxynil)

1 P.K. Ghosh, 
G.R. Desale, B.H. Khatri, 
R.N. Patel, S.N. Patel, 
M.R. Gajjar and 
N.G. Borle 

M.K. Agrawal, 
P.K. Ghosh, M.R. Gandhi, 
S. C. Upadhyay, 
S. Adimurthy, 
G. Ramachandraiah, 
P.U. Patoliya, G. Joshi, 
H. Brahmbhatt and 
R.J. Sanghavi

P.K. Ghosh, S. Maiti, 
P.A. Patel, J.N. Bharadia, 
S.S. Chauhan, 
M.L. Sanghani, 
P.V. Parmar, K. Eswaran 
and P.V. Agravat

S. Adimurthy, G. 
Ramachandraiah, 
G. Joshi, R. Patil, 
M.R. Gandhi, 
M. Subbareddy and 
P. Maiti

WO/PCT/IB2011/000851

2

3

4

IL/212684
JP/2011-535172
KR/10-2011-7012748
CN/ 200980153346.2

WO/PCT/IB2011/001039

IL/214786
AU/2010217236
CA/2753644
BR/020110088673
MX/A/2011/008931
CN/20108009438.6

Inventors Patent  No.TitleSr. No.

1 Catalysed acylation of alkylated 
benzene derivatives

Process for the preparation of a 
molecular sieve absorbent for the 
size/shape selective separation of 
air

Improved process for the recovery 
of sulphate of potash (SoP) from 
sulphate rich bittern

R.V. Jasra, B. Tyagi and
Y.M. Badheka

R.V. Jasra, C.D. Chudasama 
and J. Sebastian

P. Paul, P.K. Ghosh, K.J. Langalia, 
P.S. Subramanian, E. Suresh, 
S. Patra and P. Agnihotri

IN 247,645

IN 250,597

IN 251,482

2

3

High flux hollow fiber 
ultrafiltration membranes and 
process for the preparation 
thereof

Improved process for the 
preparation of agarose polymer 
from seaweed extractive

A process for the production 
of oil bearing chlorella sp. 
Utilizing by-products of 
Ja t ropha  methy l  e s te r  
production from whole seeds

A manually operated continuous 
flow type drinking water 
disinfector using concentrated 
solar radiation

Integrated process of production 
o f  p o t a s s i u m  s u l p h a t e ,  
magnesium hydroxide and 
ammonium sulfate from kainite 
mixed salt  and ammonia

A.V.R. Reddy, P. Ray, 
P.S. Singh, K. Parashuram, 
S. Maurya and J.J. Trivedi

R. Meena, K. Prasad, 
A.K. Siddhanta, 
P.K. Ghosh, G.K. Mehta, 
B.K. Ramavat, 
M.S. Ganesan, B. Jha, 
A. Mishra, M.R. Gandhi, 
P.K. Agarwal and 
K. Eswaran

P.K. Ghosh, S. Mishra, 
M.R. Gandhi, 
S.C. Upadhyay, 
S.K. Mishra, I. Pancha, 
A.V. Shrivastav, D. Jain, 
B.D. Shethia, S. Maiti and 
K.S. Zala 

S.T. Rajan, P.K. Ghosh, 
S.N. Patel and 
J.N. Bharadia 

P.K. Ghosh, H.M. Mody, 
J.R. Chunawala, 
M.R. Gandhi, 
H.C. Bajaj, P. Maiti, 
H.L. Joshi, H.H. Deraiya 
and U.P. Saraiya

5

6

7

WO/PCT/IB2011/002124

AU/2010-227247
PH/1-2011-501869
ID/W-00201103393
CA/2756520
JP/2012-501402
EP/10715346.2
CN/201080017359.X
RU/2011142728

Inventors Patent Application No.TitleSr. No.

WO/PCT/IN2010/000655

LK/16446
IL/215390
US/13/260383
AE/949/2011

JP/2012-501508

8

9

A method of preparation of 
enantio-selective composite 
membrane

Plant extract for treating anxiety 
disorders

Improved process for the 
preparation of fatty acid alkyl 
esters (Biodiesel) from 
triglyceride oils using eco-
friendly solid base catalysts

10

EP/10716619.1
DE/10716619.1
US/13/260454

DE/112010001374.8
JP/2012-501507
KR/2011-7025333
CN/201080022405.5

WO/PCT/IN2012/000092

K. Singh, H.C. Bajaj 
and P.G. Ingole

M.R. Rathod, B.D. Shethia, 
J.B. Pandya, 
P.J. Dodiya, G. Palit, 
M. Chatterjee, S.S. Gupta, 
A.K. Agarwal and 
V.K. Khanna

S. Kannan, 
S. Sankaranarayanan and 
C.A.  Antonyraj

11

12
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Inventors Patent Application No.TitleSr. No.

A process for integrated 
production of ethanol and 
seaweed sap from Kappaphycus 
alvarezii

JP/2012-528504
PH/1-2012-500567
EP/10760105.6
US/13/394745
ID/W00201201223

K.H. Mody, P.K. Ghosh, 
B. Sana, G. Gnanasekaran, 
A.D. Shukla, K. Eswaran, 
H.R. Brahmbhatt, B.G. 
Shah, S.K. Thampy and 
B. Jha

N o v e l  p r o c e s s  f o r  t h e  
p r e p a r a t i o n  o f  
polyhydroxyalkanoate and high 
density shell briquette integrated 
with improved process of 
production of methyl ester from 
whole seed capsule of Jatropha 
curcas

Preparation of AC@MOF 
composite with enhanced 
methane storage capacity

Zn(II) based colorimetric 
sensors and process for the 
p r e p a r a t i o n  t h e r e o f

P.K. Ghosh,  S. Mishra, 
M.R. Gandhi, 
S.C. Upadhyay, P. Paul, 
A.P. Singh, K.M. Popat, 
A.V. Shrivastav, 
S.K. Mishra, 
N. Ondhiya, R.D. Maru, 
G. Dyal, H. Brahmbhatt, 
V. Borisha, R.C. Doongar, 
R. Babulal and K.S. Zala

H.C. Bajaj, R.S. Somani, 
R. Phani, D. Patil, K.P. 
Prasanth, M.C. Raj, R.S. 
Thakur, B.L. Newalkar 
and N.V. Chaudhary

P. Mahato, A. Ghosh, 
S.K. Mishra, 
A. Shrivastava, 
S. Mishra and A. Das

BR/112012005133-4
EP/10719642.0
ZA/2012/01885

WO/PCT/IB2012/000641

DE/11730409.7
EP/11730409.3

14

15

16

1

Inventors Patent Application No.TitleSr. No.

1507/DEL/2011

2

2011-2012 
Indian Patent Filed

Process for engine worthy fatty 
acid methyl ester (biodiesel) 
from naturally occurring and 
cultured microalgal mat

Preparation of high purity 
precipitated calcium carbonate 
from highly impure calcium 
hydroxide such as generated 
during the production of 
acetylene from calcium carbide

S. Mishra,  P.K. Ghosh,  
M.R. Gandhi, S. Bhattacharya, 
S. Maiti,  S.C. Upadhyay, 
S.K. Mishra,  A.V. Shrivastav, 
I. Pancha, C. Paliwal,
T. Ghosh, R. Maurya,
D. Jain, P. Gupta, S.K. 
Patidar, A. Shah, A. Sahu, 
V. Vekariya, K. Dave,
H. Bosamiya and K. Zala 

M.R. Gandhi, J.R. Chunawala, 
H.C. Bajaj, R.S. Somani, 
M.V. Sheth, H.L. Joshi, 
H.H. Deraiya, P. Maiti and 
S.C. Upadhyay

1750/DEL/2011

3

Inventors Patent Application No.TitleSr. No.

Hand pressure driven portable 
ultrafiltration unit

P.K. Ghosh, A.V.R. Reddy, 
S.L. Daga, A.A. Patel, 
P. Ray, P.S. Singh, 
J.J. Trivedi, P.A. Patel, 
K. Parashuram, A.P. Rao, 
C.V. Devmurari, 
K.H. Mody and 
R.B. Mandavia

Cost-effective natural salt 
formulations for seawater 
subst i tut ion,  mineral  
fortification and processes 
thereof

P.K. Ghosh, S.C. 
Upadhyay, S.C. Mishra, 
V.P. Mohandas, D.N. 
Srivastava, V.K. Shahi, 
R.J. Sanghavi, S. Thampy, 
B.S. Makwana, I. Pancha, 
R. Pal and R. Sen

An improved process for the 
preparation of 2-phenyl ethanol 
by catalytic hydrogenation of 
styrene oxide

H.C. Bajaj, S.H.R. Abdi, 
R.I. Kureshy, N.H. Khan, 
A.A. Dabbawala and 
T. Roy

An improved process for 
preparation of high purity heavy 
basic magnesium carbonate from 
bittern containing magnesium

M.R. Gandhi, 
J.R. Chunawala and 
S.H. Mehta

A method for the preparation of 
L - e n a n t i o m e r s  s e l e c t i v e  
membrane for optical resolution 
of alpha-amino acids

K. Singh, 
H.C. Bajaj and 
P.G. Ingole

Process for the purification of 
s a l i n e  r e j e c t  w a t e r  o f  
desalination plant and its direct 
use thereafter as salt solution for 
cooking purpose

P.K. Ghosh, R.J. Sanghavi, 
A.V.R. Reddy, N. Pathak 
and V. Solanki

Production of high purity salt 
with reduced levels of impurities

P.K. Ghosh, 
S.C. Upadhyay, 
V.P. Mohandas, 
R.J. Sanghavi and B. Rebary

Improved household solar still 
with easy operation and 
maintenance and enhanced 
output

S. Maiti, P.A. Patel, 
C. Bhatt, J.N. Bharadia, 
M.R. Gajjar, P.S. Bapat and 
P.K. Ghosh

2076/DEL/2011

3422/DEL/2011

3656/DEL/2011

0326/DEL/2012

0327/DEL/2012

0593/DEL/2012

0597/DEL/2012

0599/DEL/2012

4

5

6

7

8

9

10
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Inventors Patent Application No.TitleSr. No.

A process for integrated 
production of ethanol and 
seaweed sap from Kappaphycus 
alvarezii

JP/2012-528504
PH/1-2012-500567
EP/10760105.6
US/13/394745
ID/W00201201223

K.H. Mody, P.K. Ghosh, 
B. Sana, G. Gnanasekaran, 
A.D. Shukla, K. Eswaran, 
H.R. Brahmbhatt, B.G. 
Shah, S.K. Thampy and 
B. Jha

N o v e l  p r o c e s s  f o r  t h e  
p r e p a r a t i o n  o f  
polyhydroxyalkanoate and high 
density shell briquette integrated 
with improved process of 
production of methyl ester from 
whole seed capsule of Jatropha 
curcas

Preparation of AC@MOF 
composite with enhanced 
methane storage capacity

Zn(II) based colorimetric 
sensors and process for the 
p r e p a r a t i o n  t h e r e o f

P.K. Ghosh,  S. Mishra, 
M.R. Gandhi, 
S.C. Upadhyay, P. Paul, 
A.P. Singh, K.M. Popat, 
A.V. Shrivastav, 
S.K. Mishra, 
N. Ondhiya, R.D. Maru, 
G. Dyal, H. Brahmbhatt, 
V. Borisha, R.C. Doongar, 
R. Babulal and K.S. Zala

H.C. Bajaj, R.S. Somani, 
R. Phani, D. Patil, K.P. 
Prasanth, M.C. Raj, R.S. 
Thakur, B.L. Newalkar 
and N.V. Chaudhary

P. Mahato, A. Ghosh, 
S.K. Mishra, 
A. Shrivastava, 
S. Mishra and A. Das

BR/112012005133-4
EP/10719642.0
ZA/2012/01885

WO/PCT/IB2012/000641

DE/11730409.7
EP/11730409.3

14

15

16

1

Inventors Patent Application No.TitleSr. No.

1507/DEL/2011

2

2011-2012 
Indian Patent Filed

Process for engine worthy fatty 
acid methyl ester (biodiesel) 
from naturally occurring and 
cultured microalgal mat

Preparation of high purity 
precipitated calcium carbonate 
from highly impure calcium 
hydroxide such as generated 
during the production of 
acetylene from calcium carbide

S. Mishra,  P.K. Ghosh,  
M.R. Gandhi, S. Bhattacharya, 
S. Maiti,  S.C. Upadhyay, 
S.K. Mishra,  A.V. Shrivastav, 
I. Pancha, C. Paliwal,
T. Ghosh, R. Maurya,
D. Jain, P. Gupta, S.K. 
Patidar, A. Shah, A. Sahu, 
V. Vekariya, K. Dave,
H. Bosamiya and K. Zala 

M.R. Gandhi, J.R. Chunawala, 
H.C. Bajaj, R.S. Somani, 
M.V. Sheth, H.L. Joshi, 
H.H. Deraiya, P. Maiti and 
S.C. Upadhyay

1750/DEL/2011

3

Inventors Patent Application No.TitleSr. No.

Hand pressure driven portable 
ultrafiltration unit

P.K. Ghosh, A.V.R. Reddy, 
S.L. Daga, A.A. Patel, 
P. Ray, P.S. Singh, 
J.J. Trivedi, P.A. Patel, 
K. Parashuram, A.P. Rao, 
C.V. Devmurari, 
K.H. Mody and 
R.B. Mandavia

Cost-effective natural salt 
formulations for seawater 
subst i tut ion,  mineral  
fortification and processes 
thereof

P.K. Ghosh, S.C. 
Upadhyay, S.C. Mishra, 
V.P. Mohandas, D.N. 
Srivastava, V.K. Shahi, 
R.J. Sanghavi, S. Thampy, 
B.S. Makwana, I. Pancha, 
R. Pal and R. Sen

An improved process for the 
preparation of 2-phenyl ethanol 
by catalytic hydrogenation of 
styrene oxide

H.C. Bajaj, S.H.R. Abdi, 
R.I. Kureshy, N.H. Khan, 
A.A. Dabbawala and 
T. Roy

An improved process for 
preparation of high purity heavy 
basic magnesium carbonate from 
bittern containing magnesium

M.R. Gandhi, 
J.R. Chunawala and 
S.H. Mehta

A method for the preparation of 
L - e n a n t i o m e r s  s e l e c t i v e  
membrane for optical resolution 
of alpha-amino acids

K. Singh, 
H.C. Bajaj and 
P.G. Ingole

Process for the purification of 
s a l i n e  r e j e c t  w a t e r  o f  
desalination plant and its direct 
use thereafter as salt solution for 
cooking purpose

P.K. Ghosh, R.J. Sanghavi, 
A.V.R. Reddy, N. Pathak 
and V. Solanki

Production of high purity salt 
with reduced levels of impurities

P.K. Ghosh, 
S.C. Upadhyay, 
V.P. Mohandas, 
R.J. Sanghavi and B. Rebary

Improved household solar still 
with easy operation and 
maintenance and enhanced 
output

S. Maiti, P.A. Patel, 
C. Bhatt, J.N. Bharadia, 
M.R. Gajjar, P.S. Bapat and 
P.K. Ghosh

2076/DEL/2011

3422/DEL/2011

3656/DEL/2011

0326/DEL/2012

0327/DEL/2012

0593/DEL/2012

0597/DEL/2012

0599/DEL/2012

4

5

6

7

8

9

10



Integrated process of production 
of potassium sulphate and 
ammonium sulphate from 
kainite mixed salt

Process for solar driven solvent 
extraction of microalgal lipids

A novel process for preparation 
of synthetic hydrotalcite from 
industrial waste

P.K. Ghosh, P. Maiti and 
M.R. Gandhi, H.H. Deraiya,
H.M. Mody, J.R. Chunawala,
H.C. Bajaj, U.P. Saraiya and 
H.L. Joshi

P.K. Ghosh, S. Mishra, 
S. Maiti, C. Paliwal, 
S. Mishra, T. Ghosh, P. Patel 
and  J.N. Bharadia

M.R. Gandhi, J.R. Chunawala 
and S.H. Mehta

0600/DEL/2012

0601/DEL/2012

0603/DEL/2012

11

Inventors Patent Application No.TitleSr. No.

12

13

Process for production of 
sulphate of potash from bittern 
through selective extraction of 
potassium

Novel double fortified salt 
composition containing iron and 
i o d i n e  a n d  p r o c e s s  o f  
preparation thereof

P. Maiti, P.K. Ghosh, 
M.R. Gandhi, J. Solanki and 
H.R. Brahmbhatt 

J.R. Chunawala, P.K. Ghosh, 
M.R. Gandhi, S.H. Mehta and 
M.V. Sheth

0606/DEL/2012

0607/DEL/2012

14

15
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4. Papers / Lectures Presented in Seminars / Symposia 

2010 – 2011

Analytical Sciences

Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

Coupled PET and 
resonance energy 
transfer in a pyrene-
anthracene based [2] 
pseudorotaxane

Effect of electron 
donating groups in the 
interfacial electron 
transfer dynamics of 
catecholate bound 
Ru(II)polypyridyl 
based sensitizers on 
TiO  nanoparticles: 2

A time resolved 
ultrafast study

Synthesis, magnetic 
properties and 
structural investigation 
of  L-amino acid 
based dual-ligand 
Cu(II)helical 
coordination polymers 
with 1-D to 3-D 
networks: Helical 
chain, Shubnikov 
hexagonal plane net 
and hose type topologies

1

2

3

rd
3  Asia Pacific 
Symposium on 
Radiation Chemistry 

th
and 10  Biennial 
Trombay Symposium 
on Radiation 
& Photochemistry, 
14-17, September, 2010

rd3  Asia Pacific 
Symposium on 
Radiation Chemistry 

th
and 10  Biennial 
Trombay Symposium 
on Radiation & 
Photochemistry, 
14-17, September, 2010

th
39  National Seminar on 
Crystallography

th
(39  NSC-2010),
25-27, October, 2010

Lonavala,
Maharashtra

A.K. Mandal, 
M. Suresh, 
M. Kumar 
Kesherwani, 
B. Ganguly and 
A. Das

T. Banerjee, 
S. Rawalekar, 
S. Verma, 
A. Das and 
H.N. Ghosh

K.K. Bisht  and 
E. Suresh 

Lonavala,
Maharashtra

University of 
Jammu,
Jammu-Tawi,
J&K

HBr-H O : A facile 2 2

protocol for 
regioselective 
synthesis of 
bromohydrins and α-
bromoketones and 
oxidation of 
benzylic/secondary 
alcohols to carbonyl 
compounds under mild 
aqueous conditions

4 rd3  International 
Symposium on Materials 
Chemistry(ISMC-2010),
7-11, December, 2010

G. Joshi, 
R.D. Patil and  
S. Adimurthy  
(Best Paper 
Award)

Chemistry 
Division, 
Bhabha Atomic 
Research Center, 
Trombay, 
Mumbai



Integrated process of production 
of potassium sulphate and 
ammonium sulphate from 
kainite mixed salt

Process for solar driven solvent 
extraction of microalgal lipids

A novel process for preparation 
of synthetic hydrotalcite from 
industrial waste

P.K. Ghosh, P. Maiti and 
M.R. Gandhi, H.H. Deraiya,
H.M. Mody, J.R. Chunawala,
H.C. Bajaj, U.P. Saraiya and 
H.L. Joshi

P.K. Ghosh, S. Mishra, 
S. Maiti, C. Paliwal, 
S. Mishra, T. Ghosh, P. Patel 
and  J.N. Bharadia

M.R. Gandhi, J.R. Chunawala 
and S.H. Mehta

0600/DEL/2012

0601/DEL/2012

0603/DEL/2012

11

Inventors Patent Application No.TitleSr. No.

12

13

Process for production of 
sulphate of potash from bittern 
through selective extraction of 
potassium

Novel double fortified salt 
composition containing iron and 
i o d i n e  a n d  p r o c e s s  o f  
preparation thereof

P. Maiti, P.K. Ghosh, 
M.R. Gandhi, J. Solanki and 
H.R. Brahmbhatt 

J.R. Chunawala, P.K. Ghosh, 
M.R. Gandhi, S.H. Mehta and 
M.V. Sheth

0606/DEL/2012

0607/DEL/2012

14

15
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3

4. Papers / Lectures Presented in Seminars / Symposia 

2010 – 2011

Analytical Sciences

Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

Coupled PET and 
resonance energy 
transfer in a pyrene-
anthracene based [2] 
pseudorotaxane

Effect of electron 
donating groups in the 
interfacial electron 
transfer dynamics of 
catecholate bound 
Ru(II)polypyridyl 
based sensitizers on 
TiO  nanoparticles: 2

A time resolved 
ultrafast study

Synthesis, magnetic 
properties and 
structural investigation 
of  L-amino acid 
based dual-ligand 
Cu(II)helical 
coordination polymers 
with 1-D to 3-D 
networks: Helical 
chain, Shubnikov 
hexagonal plane net 
and hose type topologies

1

2

3

rd
3  Asia Pacific 
Symposium on 
Radiation Chemistry 

th
and 10  Biennial 
Trombay Symposium 
on Radiation 
& Photochemistry, 
14-17, September, 2010

rd3  Asia Pacific 
Symposium on 
Radiation Chemistry 

th
and 10  Biennial 
Trombay Symposium 
on Radiation & 
Photochemistry, 
14-17, September, 2010

th
39  National Seminar on 
Crystallography

th
(39  NSC-2010),
25-27, October, 2010

Lonavala,
Maharashtra

A.K. Mandal, 
M. Suresh, 
M. Kumar 
Kesherwani, 
B. Ganguly and 
A. Das

T. Banerjee, 
S. Rawalekar, 
S. Verma, 
A. Das and 
H.N. Ghosh

K.K. Bisht  and 
E. Suresh 

Lonavala,
Maharashtra

University of 
Jammu,
Jammu-Tawi,
J&K

HBr-H O : A facile 2 2

protocol for 
regioselective 
synthesis of 
bromohydrins and α-
bromoketones and 
oxidation of 
benzylic/secondary 
alcohols to carbonyl 
compounds under mild 
aqueous conditions

4 rd3  International 
Symposium on Materials 
Chemistry(ISMC-2010),
7-11, December, 2010

G. Joshi, 
R.D. Patil and  
S. Adimurthy  
(Best Paper 
Award)

Chemistry 
Division, 
Bhabha Atomic 
Research Center, 
Trombay, 
Mumbai
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Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

KHSO -A highly 4

efficient and reusable 
heterogeneous catalyst 
for hydroarylation of 
styrene

5 rd
3  International 
Symposium on Materials 
Chemistry (ISMC-2010),
7-11, December, 2010

Bhabha Atomic 
Research Center, 
Trombay, 
Mumbai

R.D. Patil,
G. Joshi and 
S. Adimurthy
(Best Paper Award)

Zn(II)-2-2':6,2''-
terpyridine based 
complex as fluorescent 
chemosensor  for PP, 
AMP and ADP

6 International Symposium 
on Facts of Weak 
Interaction in Chemistry,
13-15, January, 2011

University of 
Calcutta, 
Kolkata 

P. Das, A. Ghosh,
M.K. Kesherwani,
B. Ganguly and 
A. Das

Electrospray 
ionisation-mass 
spectrometry : A 
convenient tool for 
quantification of plant 
growth regulators 
present in 
Kappaphycus alvarezii

7 National Seminar on 
Mass Spectrometry, 
11-14, January, 2011

CDRI,
Lucknow

A.K. Das and 
K. Prasad  

Calixarene based 
molecular sensors 
with pyrene as 
fluoregenic unit: 
Effect of solvent in ion 
selectivity and 
colorimetric detection 
of fluoride

8 th13  CRSI NSC 
Symposium,
4-6, February, 2011

KIIT University, 
Bhubaneswar

D. Maity, 
A. Chakroborty, 
R. Gunupuru 
and P. Paul

Cation-induced 
fluorescent excimer 
formation in 
calyx[4]arene-
chemosensors bearing 
quinoline moiety: 
Experimental, 
molecular modelling 
and crystallographic 
studies

9 Conference on Indian 
Society of Chemists 
and Biologists 
(ISCB-2011),
4-7, February, 2011

Saurashtra 
University, 
Rajkot

R. Gunupuru, 
S. Patra, 
E. Suresh, 
R. Lo, 
B. Ganguly 
and P. Paul

Synthesis of a family 
of fluorescent 
molecular sensors and 
study on their anion 
recognition property 
with a large number of 
anions

10 Conference on Indian 
Society of Chemists 
and Biologists 
(ISCB-2011),
4-7, February, 2011

Saurashtra 
University, 
Rajkot

A. Chakraborty, 
R. Gunupuru, 
D. Maity, S. Patra 
and P. Paul

Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

Effect of Fe O  nano-3 4

particle on MRI 
contrast and self 
diffusion of water

th
17  Conference on 
National Magnetic 
Resonance Society 
(NMRS),
1-4, March, 2011

GNDU,  
Amritsar

H. Gupta, 
P. Paul and 
N. Kumar

Sr
No

11

Mesoporous silica 
thin films - A reliable 
sensor for measuring 
pH of water

International 
Conference on Recent 
Trends in Materials 
Science and Technology, 
(ICMST-2010),
29-31, October, 2010

Trivandrum, 
Kerala

S.S. Chauhan, 
R.V. Jasra and 
A.L. Sharma

12

Dye immobilized 
mesoporous silica 
thin film as optical 
pH sensor

Nanotechnology and 
Advanced Materials 
(NANOS-2010),
17-19, December, 2010

Visakhapatnam, 
Andhra Pradesh

S.S. Chauhan, 
R.V. Jasra and 
A.L. Sharma

13

Salt & Marine Chemicals 

Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

Non-common salts 
production in LRK: 
Problems & prospects

RULNR and JANPATH,
4, January, 2011

MGLI,
Ahmedabad

V.P. Mohandas

Sr
No

1

Micelle to vesicle to 
micelle transitions in 
mixed ionic liquids-
aqueous system

th13  CRSI National 
Symposium-2011,
4-6, February, 2011

NISER, 
Bhubaneswar

K. Srinivasa Rao, 
P. Bharmoria and 
A. Kumar

2

Inorganic Materials & Catalysis

Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

New functional 
materials from 
topochemical reactions 
of layer perovskites

th
240  American Chemical 
Society National 
Meeting 
&Exposition, ACS 
Inorganic Nanoscience 
Award: Symposium in 
Honor of Frank Osterloh,
24, August, 2010

Boston, 
USA

C.N. Henderson, 
S. Kannan, 
E.C. Sklute, 
M. Eguchi, 
Y. Kobayashi, 
J. Kwak and
T.E. Mallouk

Sr
No

1
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Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

KHSO -A highly 4

efficient and reusable 
heterogeneous catalyst 
for hydroarylation of 
styrene

5 rd
3  International 
Symposium on Materials 
Chemistry (ISMC-2010),
7-11, December, 2010

Bhabha Atomic 
Research Center, 
Trombay, 
Mumbai

R.D. Patil,
G. Joshi and 
S. Adimurthy
(Best Paper Award)

Zn(II)-2-2':6,2''-
terpyridine based 
complex as fluorescent 
chemosensor  for PP, 
AMP and ADP

6 International Symposium 
on Facts of Weak 
Interaction in Chemistry,
13-15, January, 2011

University of 
Calcutta, 
Kolkata 

P. Das, A. Ghosh,
M.K. Kesherwani,
B. Ganguly and 
A. Das

Electrospray 
ionisation-mass 
spectrometry : A 
convenient tool for 
quantification of plant 
growth regulators 
present in 
Kappaphycus alvarezii

7 National Seminar on 
Mass Spectrometry, 
11-14, January, 2011

CDRI,
Lucknow

A.K. Das and 
K. Prasad  

Calixarene based 
molecular sensors 
with pyrene as 
fluoregenic unit: 
Effect of solvent in ion 
selectivity and 
colorimetric detection 
of fluoride

8 th13  CRSI NSC 
Symposium,
4-6, February, 2011

KIIT University, 
Bhubaneswar

D. Maity, 
A. Chakroborty, 
R. Gunupuru 
and P. Paul

Cation-induced 
fluorescent excimer 
formation in 
calyx[4]arene-
chemosensors bearing 
quinoline moiety: 
Experimental, 
molecular modelling 
and crystallographic 
studies

9 Conference on Indian 
Society of Chemists 
and Biologists 
(ISCB-2011),
4-7, February, 2011

Saurashtra 
University, 
Rajkot

R. Gunupuru, 
S. Patra, 
E. Suresh, 
R. Lo, 
B. Ganguly 
and P. Paul

Synthesis of a family 
of fluorescent 
molecular sensors and 
study on their anion 
recognition property 
with a large number of 
anions

10 Conference on Indian 
Society of Chemists 
and Biologists 
(ISCB-2011),
4-7, February, 2011

Saurashtra 
University, 
Rajkot

A. Chakraborty, 
R. Gunupuru, 
D. Maity, S. Patra 
and P. Paul

Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

Effect of Fe O  nano-3 4

particle on MRI 
contrast and self 
diffusion of water

th
17  Conference on 
National Magnetic 
Resonance Society 
(NMRS),
1-4, March, 2011

GNDU,  
Amritsar

H. Gupta, 
P. Paul and 
N. Kumar

Sr
No

11

Mesoporous silica 
thin films - A reliable 
sensor for measuring 
pH of water

International 
Conference on Recent 
Trends in Materials 
Science and Technology, 
(ICMST-2010),
29-31, October, 2010

Trivandrum, 
Kerala

S.S. Chauhan, 
R.V. Jasra and 
A.L. Sharma

12

Dye immobilized 
mesoporous silica 
thin film as optical 
pH sensor

Nanotechnology and 
Advanced Materials 
(NANOS-2010),
17-19, December, 2010

Visakhapatnam, 
Andhra Pradesh

S.S. Chauhan, 
R.V. Jasra and 
A.L. Sharma

13

Salt & Marine Chemicals 

Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

Non-common salts 
production in LRK: 
Problems & prospects

RULNR and JANPATH,
4, January, 2011

MGLI,
Ahmedabad

V.P. Mohandas

Sr
No

1

Micelle to vesicle to 
micelle transitions in 
mixed ionic liquids-
aqueous system

th13  CRSI National 
Symposium-2011,
4-6, February, 2011

NISER, 
Bhubaneswar

K. Srinivasa Rao, 
P. Bharmoria and 
A. Kumar

2

Inorganic Materials & Catalysis

Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

New functional 
materials from 
topochemical reactions 
of layer perovskites

th
240  American Chemical 
Society National 
Meeting 
&Exposition, ACS 
Inorganic Nanoscience 
Award: Symposium in 
Honor of Frank Osterloh,
24, August, 2010

Boston, 
USA

C.N. Henderson, 
S. Kannan, 
E.C. Sklute, 
M. Eguchi, 
Y. Kobayashi, 
J. Kwak and
T.E. Mallouk

Sr
No

1
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Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

Synthesis, 
characterization, and 
photocatalytic activities 
of Bi-doped TiO  2

nanotubes in presence 
of solar light irradiation

International Conference 
on Recent Trends in 
Materials Science and 
Technology
(ICMST-2010),
29-31, October, 2010

Trivandrum, 
Kerala

N.T. Sivakumar, 
N. Kalithasan, 
R.J. Tayade and 
H.C. Bajaj

Sr
No

2

Solvent free 
condensation of 
acetophenone to 
dypnone over nano-
crystalline sulfated 
zirconia catalyst 

th
20  National Symposium 
on Catalysis for Energy 
Conversion and 
Conservation of 
Environment,
19-22, December, 2010

IIT, Madras K. Saravanan, 
B. Tyagi and 
H.C. Bajaj

3

Alkylation of benzene 
with 1-hexene using 
spent FCC catalyst

th
20  National Symposium
on Catalysis for Energy 
Conversion and 
Conservation of 
Environment,
19-22, December, 2010

IIT, Madras S.D. Bhatt4

Selective production of 
liquid fuels from 
renewable: One pot 
sequential 
multifunctional 
catalysis in water 

th
20  National Symposium 
on Catalysis for Energy 
Conversion and 
Conservation of 
Environment,
19-22, December, 2010

IIT, Madras C.A. Antonyraj and 
S.Kannan

5

A novel ruthenium 
hydrotalcite based 
catalyst in the effective 
hydrogenation of 
cinnamaldehyde

th
20  National Symposium 
on Catalysis for Energy 
Conversion and 
Conservation of 
Environment,
19-22, December, 2010

IIT, Madras A.K. Chaturvedi, 
S.K. Sharma and 
R.S. Shukla

6

Solvent-free aldol 
condensation of linear 
aldehydes using 
functionalized chitosan 
as a solid base catalyst

th
20  National Symposium 
on Catalysis for Energy 
Conversion and 
Conservation of 
Environment,
19-22, December, 2010

IIT, Madras T. Jose, 
N. Sudheesh and 
R.S. Shukla

7

In-situ encapsulated 
RhCl(TPPTS)  into the 3

hexagonal mesoporous 
silica for 
hydroformylation
of vinyl esters

th
20  National Symposium 
on Catalysis for Energy 
Conversion and 
Conservation of 
Environment,
19-22, December, 2010

IIT, Madras N. Sudheesh, 
A.K. Chaturvedi 
and R.S. Shukla

8
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Name of the Seminar/ 
Conference

Venue Author(s)Title of the paperSr
No

9

Nano-crystalline 
sulfated zirconia for 
esterification of 
caprylic acid with short 
chain alcohols 

XXV Gujarat Science 
Congress 2011,
26-27, February,2011

Gujarat Science  
City, Ahmadabad

K. Saravanan, 
B. Tyagi and 
H.C. Bajaj

10

Photocatalytic reactor 
based on UV-LED/TiO  2

coated quartz tube for 
degradation of 
malachite green dye

XXV Gujarat Science 
Congress 2011,
26-27, February, 2011

Gujarat Science  
City, Ahmadabad

N. Kalithasan, 
N.T. Sivakumar, 
H.C. Bajaj and 
R.J.  Tayade

11

Reverse Osmosis

Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

Effect of membrane 
properties on 
performance of 
membrane distillation 
for ammonia removal 
from industrial 
wastewaters

International Membrane 
Science and Technology 
Conference, 
22-26, November, 2010

Sydney, 
Australia

Z. Xie,  M. Hoang, 
T. Duong, D. Ng, 
P.S. Singh, P. Ray, 
A.V.R. Reddy, 
K. Parashuram 
and S. Maurya

Sr
No

1

Structure-
performance-fouling 
studies of polysulfone 
microfiltration hollow 
fiber membranes 

National Conference on 
Recent trends in Exotic 
Materials,
26-28, August, 2010

Sharda University, 
Noida, Delhi

K. Parashuram, 
S. Maurya, 
P.S. Singh, P. Ray 
and A.V.R. Reddy

2

Structure-performance 
relationship of dense 
polysulfone 
membranes obtained 
from high temperature 
processing

National Conference on 
Recent trends in Exotic 
materials,
26-28, August, 2010

Sharda University, 
Noida, Delhi

G.L. Jadav and 
P.S. Singh

3

Influence of film 
thickness on the 
structure and properties 
of silicone rubber based 
polymeric membrane

International 
Symposium on 
Materials Chemistry,
7-11, December, 2010

BARC, Mumbai G.L. Jadav, 
V.K. Aswal and 
P.S. Singh

4

gë\o${Q>S> {OaH$mo{Z`m R>mog
Aåbr` CËàoaH$ Ho$ Ûmam 
CËH¥$ï> agm`Zmo H$m ha{V 
g§íbofU

d¡km{ZH$ Ed§ VH$ZrH$s 
OmJéH$VmHo$ {bE amï´>r` 
gå_obZ, 
27-28, OZdar, 2011

ßbmÁ_m AZwg§YmZ 
g§ñWmZ, Jm§YrZJa

~rZm ËæmmJr Ed§
EM. gr. ~OmO
(CÎm_ nmoñQ>a {Z_m©U
{Û{V` nwañH$ma)
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Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

Synthesis, 
characterization, and 
photocatalytic activities 
of Bi-doped TiO  2

nanotubes in presence 
of solar light irradiation

International Conference 
on Recent Trends in 
Materials Science and 
Technology
(ICMST-2010),
29-31, October, 2010

Trivandrum, 
Kerala

N.T. Sivakumar, 
N. Kalithasan, 
R.J. Tayade and 
H.C. Bajaj

Sr
No

2

Solvent free 
condensation of 
acetophenone to 
dypnone over nano-
crystalline sulfated 
zirconia catalyst 

th
20  National Symposium 
on Catalysis for Energy 
Conversion and 
Conservation of 
Environment,
19-22, December, 2010

IIT, Madras K. Saravanan, 
B. Tyagi and 
H.C. Bajaj

3

Alkylation of benzene 
with 1-hexene using 
spent FCC catalyst

th
20  National Symposium
on Catalysis for Energy 
Conversion and 
Conservation of 
Environment,
19-22, December, 2010

IIT, Madras S.D. Bhatt4

Selective production of 
liquid fuels from 
renewable: One pot 
sequential 
multifunctional 
catalysis in water 

th
20  National Symposium 
on Catalysis for Energy 
Conversion and 
Conservation of 
Environment,
19-22, December, 2010

IIT, Madras C.A. Antonyraj and 
S.Kannan

5

A novel ruthenium 
hydrotalcite based 
catalyst in the effective 
hydrogenation of 
cinnamaldehyde

th
20  National Symposium 
on Catalysis for Energy 
Conversion and 
Conservation of 
Environment,
19-22, December, 2010

IIT, Madras A.K. Chaturvedi, 
S.K. Sharma and 
R.S. Shukla

6

Solvent-free aldol 
condensation of linear 
aldehydes using 
functionalized chitosan 
as a solid base catalyst

th
20  National Symposium 
on Catalysis for Energy 
Conversion and 
Conservation of 
Environment,
19-22, December, 2010

IIT, Madras T. Jose, 
N. Sudheesh and 
R.S. Shukla

7

In-situ encapsulated 
RhCl(TPPTS)  into the 3

hexagonal mesoporous 
silica for 
hydroformylation
of vinyl esters

th
20  National Symposium 
on Catalysis for Energy 
Conversion and 
Conservation of 
Environment,
19-22, December, 2010

IIT, Madras N. Sudheesh, 
A.K. Chaturvedi 
and R.S. Shukla
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Name of the Seminar/ 
Conference

Venue Author(s)Title of the paperSr
No

9

Nano-crystalline 
sulfated zirconia for 
esterification of 
caprylic acid with short 
chain alcohols 

XXV Gujarat Science 
Congress 2011,
26-27, February,2011

Gujarat Science  
City, Ahmadabad

K. Saravanan, 
B. Tyagi and 
H.C. Bajaj

10

Photocatalytic reactor 
based on UV-LED/TiO  2

coated quartz tube for 
degradation of 
malachite green dye

XXV Gujarat Science 
Congress 2011,
26-27, February, 2011

Gujarat Science  
City, Ahmadabad

N. Kalithasan, 
N.T. Sivakumar, 
H.C. Bajaj and 
R.J.  Tayade

11

Reverse Osmosis

Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

Effect of membrane 
properties on 
performance of 
membrane distillation 
for ammonia removal 
from industrial 
wastewaters

International Membrane 
Science and Technology 
Conference, 
22-26, November, 2010

Sydney, 
Australia

Z. Xie,  M. Hoang, 
T. Duong, D. Ng, 
P.S. Singh, P. Ray, 
A.V.R. Reddy, 
K. Parashuram 
and S. Maurya

Sr
No

1

Structure-
performance-fouling 
studies of polysulfone 
microfiltration hollow 
fiber membranes 

National Conference on 
Recent trends in Exotic 
Materials,
26-28, August, 2010

Sharda University, 
Noida, Delhi

K. Parashuram, 
S. Maurya, 
P.S. Singh, P. Ray 
and A.V.R. Reddy

2

Structure-performance 
relationship of dense 
polysulfone 
membranes obtained 
from high temperature 
processing

National Conference on 
Recent trends in Exotic 
materials,
26-28, August, 2010

Sharda University, 
Noida, Delhi

G.L. Jadav and 
P.S. Singh

3

Influence of film 
thickness on the 
structure and properties 
of silicone rubber based 
polymeric membrane

International 
Symposium on 
Materials Chemistry,
7-11, December, 2010

BARC, Mumbai G.L. Jadav, 
V.K. Aswal and 
P.S. Singh

4
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Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

Organic-inorganic 
nano-composite 
polymer electrolyte 
membrane

DST-EPSRC Fuel 
Cells Initiative Scoping 
Workshop,
15-17, September, 2010

Centre for Fuel 
Cell Technology, 
ARCI, Chennai

V.K. Shahi

Sr
No

1

Radiation cross-linked 
ion-exchange 
membranes for 
electrochemical 
processes

International 
Conference-2010  
Isotope Technologies 
and Applications-New 
Horizons (NIC-2010),
13-15, December, 2010

National 
Association for 
Applications of 
Radioisotopes & 
Radiation in 
Industry 
(NAARI) and 
DAE, Mumbai

V.K. Shahi2

Highly charged 
membranes and their 
potential applications
for energy devices

International 
Conference on 
Renewable Energy,
17-21, January, 2011

Centre for Non-
Conventional 
Energy 
Resources, 
University of 
Rajasthan, Jaipur 

V.K. Shahi3

Electrochemical 
membrane reactor for 
producing HI as a 
source of hydrogen

International Conference 
on Renewable Energy,
17-21, January, 2011

Centre for Non-
Conventional 
Energy 
Resources, 
University of 
Rajasthan, Jaipur

V. Kulshrestha4

Organic-inorganic 
nano-composite 
polymer electrolyte 
membranes for fuel 
cell and 
electrochemical devices

INDO-EUROPE 
Workshop on Recent 
Developments in 
Membrane Technology 
for Industrial 
Applications,
10-11, February, 2011

Department of 
Chemical 
Engineering, 
AC Tech, Anna
University, 
Chennai

V.K. Shahi5

Electro Membrane Processes Marine Biotechnology & Ecology

Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

Functional 
modifications of 
seaweed 
polysaccharides

nd 2 International 
Conference on Natural 
Polymers, Biopolymers, 
Biomaterials, their 
Composites, Blends, 
IPNs, Polyelectrolytes 
and Gels,
24-26, September, 2010

Centre for 
Nanoscience& 
Nanotechnology, 
Mahatma Gandhi 
University, 
Kottayam, Kerala

A.K. Siddhanta

Sr
No

1

Efficient 
microprojectile 
bombardment mediated 
genetic transformation 
using embryo axes in 
Jatropha curcas L.: An 
important biofuel plant

National Conference of 
Plant Physiology on 
Physiological and 
Molecular Approaches 
for Crop Improvement 
under Changing 
Environment,
25-27, November, 2010

BHU, 
Varanasi

M. Joshi, 
A. Mishra and 
B. Jha 

2

Isolation and 
in-silico 
characterization of 
glutathione-s-
transferase gene 
promoter from an 
extreme halophyte
Saliornia brachiata

National Conference of 
Plant Physiology on 
Physiological and 
Molecular Approaches 
for Crop Improvement 
under Changing 
Environment,
25-27, November, 2010

BHU, 
Varanasi

V. Tiwari, 
A. Mishra and 
B. Jha 

3

Natural polymers – 
chemistry and 
utilization

Refresher Course for 
College Teachers,   
6, December, 2010

Chemistry 
Department, 
Gujarat University, 
Ahmedabad

A.K. Siddhanta4

Isolation, 
characterization and 
heterologous 
expression of a type-2 
metallothionein gene 
SbMT2 from and 
extreme halophyte
Saliornia brachiata

th 
4 International 
Conference on Plants 
and Environment 
Pollution,
8-11, December, 2010

NBRI, 
Lucknow

A.K. Chaturvedi, 
A. Mishra and 
B. Jha 

5

Functional new 
materials prepared 
from polysaccharides

National Seminar on 
Recent Advances in 
Synthesis and Catalysis 
(RASC-11),
10-12, February, 2011

Dibrugarh 
University, 
Assam

 K. Prasad6

Importance of natural 
polymers in our daily 
life

National Level Two-day 
Workshop on Chemistry: 
Contributions to  
Well-being of Mankind,
28 February -1 March, 
2011

Pramukh Swami 
Science & H.D. 
Patel Amorts 
College, 
Kadi, Mehsana

 K. Prasad7
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Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

Performance evaluation 
of a community scale 
solar photovoltaic 
powered brackish water 
reverse osmosis 
desalination unit

International 
Conference on 
Renewable Energy,
17-21, January, 2011

Centre for Non-
Conventional 
Energy Resources, 
University of 
Rajasthan, Jaipur

S. Maiti, P.S. Bapat, 
N. Pathak, 
S.L. Daga and 
P. Patel

SPEU 

Sr
No

1

2

3

à. ~mnQ>, gw. _¡Vr Am¡a
nw. Kmof

Ho$ÝÐr` Z_H$ Ed§ g_wÐr 
agm`Z AZwg§YmZ g§ñWmZ 
Ûmam namdV©H$ Ho$ gmW àH$me 
{dÚwV \$bH$ Ho$ ~mao _o§ 
ZOXrH$s H$mb _| {H$`m J`m 
hþAm g§emoYZ d {dH$mg H$m`©

d¡km{ZH$ VH$ZrH$s Ed§ 
OmJéH$Vm hoVw qhXr Ho$ Cn`moJ 
na amï´>r` gå_obZ,
27-28, OZdar, 2011

gm¡a Cî_r` D$Om© Ho$ joÌ _| 
H¡$ÝÐr` Z_H$ Ed§ g_wÐr 
agm`Z AZwg§YmZ g§ñWmZ 
Ûmam {H$E Om aho g§emoYZ

d¡km{ZH$ VH$ZrH$s Ed§ 
OmJéH$Vm hoVw qhXr Ho$ Cn`moJ 
na amï´>r` gå_obZ,
27-28, OZdar, 2011

ßbmÁ_m AZwg§YmZ 
g§ñWmZ, Jm§YrZJa

ßbmÁ_m AZwg§YmZ 
g§ñWmZ, Jm§YrZJa

gw. _¡Vr, à. ~mnQ> Am¡a
nw. Kmof

2011 – 2012

Analytical Sciences

Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

Optical functions of 
nanostructured silica 
films for pH sensing

Studies on the 
[3] pseudorotaxane 
formation from a 
bis-azacrown 
derivatives as a host 
and imidazolium 
ion-derivatives as 
guest

1

2

3rd International 
Conference on Frontiers 
in Nanoscience and 
Technology 
(COCHIN NANO-2011),
14-17, August, 2011

EPS Montreal 
International 
Renewable Energy,
15-16, August, 2011

Department of 
Physics, Cochin 
University of 
Science and 
Technology, 
Kochi, Kerala

S.S. Chauhan, 
R.V. Jasra and 
A.L. Sharma

A.K. Mandal
(Guest speaker, 
Oral Presentation)

Montreal, 
Canada 

A sustainable approach 
for important organic 
functional group 
transformations

3 West India Research 
Scholars meet,
17, September, 2011

R.D. Patil, 
G. Joshi, 
K.C. Chunavala 
and  S. Adimurthy

M.S. University, 
Vadodara

Receptor design 
and extraction of 
inorganic fluoride ion 
from aqueous medium

4 rd3
Coordination Chemistry 
(ACCC-3, 2011),
17-20, October, 2011

 Asian conference on P. Das, 
A.K. Mandal, 
M.K. Kesharwani, 
E. Suresh, 
B. Ganguly and 
A. Das

Ratiometric detection 
3+ 2+

of Cr  and Hg  by a 
naphthalimide 
-rhodamine based dual 
fluorescent probe

5 rd
3  Asian conference on 
Coordination Chemistry 
(ACCC-3, 2011),
17-20, October, 2011

P. Mahato and 
A. Das

India Habitat 
Centre, 
New Delhi

Colorimetric detection 
2+ 2+of Cu  and Pb  with 

calix[4]arene 
functionalized gold 
nanoparticles

6 rd3  Asian conference on 
Coordination Chemistry 
(ACCC-3, 2011),
17-20, October, 2011

R.Gunupuru,
D.Maity,
A.Chakraborty, 
D.N. Srivastava 
and P. Paul

India Habitat 
Centre, 
New Delhi

Influence of anomeric 
effect on the lithium 
ion affinity in 
1,3-diaza systems

7 Theoretical Chemistry 
Symposium-10, 
12, December, 2011

M.K. Kesharwani, 
W. Thiel and 
B. Ganguly

IIT, Kanpur

India Habitat 
Centre, 
New Delhi
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Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

Colorimetric detection 
of cobalt ion with 
calixarene 
functionalized gold 
nanoparticles

8 Modern Trends in 
Inorganic Chemistry 
(MTIC) – XIV,
10-12, December, 2011

Hyderabad 
University,  
Hyderabad

D. Maity,
R. Gunupuru,
A. Chakraborty, 
D.N. Srivastava  
and  P. Paul

A computational 
approach to study the 
dissolution of 
potassium chloride: 
Single molecule to 
microcrystal

9 Modern Trends
in Inorganic Chemistry, 
(MTIC)- XIV
10-12, December, 2011

Hyderabad 
University,  
Hyderabad

A. Sen and 
B. Ganguly

Interfacial and solvent 
tuned different 
aggregation 
behaviour of 
photoactive 
Ru(II)bipyridyl based 
metallosurfactants

10 International Conference 
of Supramolecules and 
Nanomaterials Research 
and Application,
6-8, January, 2012

Gujarat 
University, 
Ahmedabad

P. Mahato, 
S. Choudhury and 
A. Das

Restricted 
conformational 
flexibility of a 
triphenylammine 
derivative on 
formation of 
host-guest complexes 
with various 
macrocyclic hosts

11 International Conference 
of Supramolecules and 
Nanomaterials Research 
and Application,
6-8, January, 2012

Gujarat 
University, 
Ahmedabad

A.K. Mandal, 
M. Suresh, 
P. Das and A. Das

Competitive binding 
2+ 2+of Ba  and Sr  to 

18-crown-6 in 
a receptor with 
1-methoxyanthraquin-
one analogue as the 
other binding site 

12 Trombay Symposium on 
Radiation and 
Photochemistry,
4-7, January, 2012

Bhabha Atomic 
Research Centre, 
Mumbai

T. Banerjee, 
M. Suresh, 
H.N. Ghosh and 
A. Das

2+
Recognition of Hg  

3+
and Cr  by rhodamine 
based receptor under 
physiological 
condition and its 
applications in cell 
imaging

13 Trombay Symposium 
on Radiation and 
Photochemistry,
4-7, January, 2012

Bhabha Atomic 
Research Centre, 
Mumbai

S. Saha, P. Mahato, 
U. Reddy, 
M. Baidya, 
S.K. Ghosh and 
A. Das

Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

Design, syntheses and 
single crystal XRD 
studies of MOFs based 
on 5-bromoisophthalate 
and N donor tethers 

Template free growth 
of polyaniline 
nanostructure across 
the organic/aqueous 
interface

14

15

International Conference 
of Supramolecules and 
Nanomaterials Research 
and Application,
6-8, January, 2012

International Conference 
of Supramolecules and 
Nanomaterials Research 
and Application,
6-8, January, 2012

Gujarat 
University, 
Ahmedabad

K.K. Bisht and  
E. Suresh 

R. Gupta and 
D.N. Srivastava

Gujarat 
University, 
Ahmedabad

Application of NMR 
on spherical NaCl 
agglomerates

16 Symposium on New 
Developments in NMR & 
Conference of National 
Magnetic Resonance 
Society,
5-8, February, 2012

R.S. Thakur and 
I. Mukhopadhyay

NMR Research 
Centre, IISc, 
Bangalore

Colorimetric and 
electrochemical 
sensing of cobalt ion 
in aqueous and organic 
medium using 
calixarene 
functionalized gold 
nanoparticles

17 International Conference 
of Supramolecules and 
Nanomaterials Research 
and Application,
6-8, February, 2012

D.Maity, R. Gupta,
R.Gunupuru,
D.N. Srivastava 
and P. Paul

Gujarat 
University, 
Ahmedabad

Synthesis, crystal 
structures and 
competitive binding 
property of a family 
of functionalized 
calyx[4]
arene ionophores

18 International Conference 
of Supramolecules and 
Nanomaterials Research 
and Application,
6-8, February, 2012

V. Ramakrishna, 
S. Patra, E. Suresh, 
A.K. Bhatt, 
A. Hussain and 
P. Paul

Gujarat 
University, 
Ahmedabad

Study of physical and 
optical pH sensing 
characteristics of 
functionalized 
nanostructured silica 
thin films 

19 Applications of Ion Beam 
in Device Fabrication 
and Nanotechnology,
5-6, March, 2012

S.S. Chauhan, 
R.V. Jasra and 
A.L. Sharma

School of 
Instrumentation, 
DAVV, Indore.
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16 Symposium on New 
Developments in NMR & 
Conference of National 
Magnetic Resonance 
Society,
5-8, February, 2012

R.S. Thakur and 
I. Mukhopadhyay

NMR Research 
Centre, IISc, 
Bangalore

Colorimetric and 
electrochemical 
sensing of cobalt ion 
in aqueous and organic 
medium using 
calixarene 
functionalized gold 
nanoparticles

17 International Conference 
of Supramolecules and 
Nanomaterials Research 
and Application,
6-8, February, 2012

D.Maity, R. Gupta,
R.Gunupuru,
D.N. Srivastava 
and P. Paul

Gujarat 
University, 
Ahmedabad

Synthesis, crystal 
structures and 
competitive binding 
property of a family 
of functionalized 
calyx[4]
arene ionophores

18 International Conference 
of Supramolecules and 
Nanomaterials Research 
and Application,
6-8, February, 2012

V. Ramakrishna, 
S. Patra, E. Suresh, 
A.K. Bhatt, 
A. Hussain and 
P. Paul

Gujarat 
University, 
Ahmedabad

Study of physical and 
optical pH sensing 
characteristics of 
functionalized 
nanostructured silica 
thin films 

19 Applications of Ion Beam 
in Device Fabrication 
and Nanotechnology,
5-6, March, 2012

S.S. Chauhan, 
R.V. Jasra and 
A.L. Sharma

School of 
Instrumentation, 
DAVV, Indore.
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Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

Technical and scientific 
possibilities to 
augment livelihood 
of Agariyas in LRK

CESS Workshop 
arranged by CESS 
and AHRM,
23, September, 2011

Ahmedabad 
Textile 
Manufacturer`s 
Association 
(ATMA),
Ahmedabad

V.P. Mohandas

Salt and Marine Chemicals 

Sr
No

1

Production of high 
quality salt with 
enhanced yield in 
the marginal and 
small salt works in the 
country

CSIR–800 Workshop,
28-31, January, 2012 

CMMACS, 
Bengaluru

S.C. Upadhyay2

Aqueous-mixed ionic 
liquid system: 
Phase transitions and 
synthesis of gold 
nanocrystals

Chemical Constellation 
Cheminar – 2011 
(CCC-2011),
20-21, August, 2011

Dr. B.R.Ambedkar 
National Institute 
of Technology, 
Jalandhar

K. Srinivasa Rao 
and A. Kumar 

3

Very high dissolution 
of agarose in mixed 
ionic liquids: 
Regeneration and 
strong ion gel 
formation

Chemical Constellation 
Cheminar – 2011 
(CCC-2011),
20-21, August, 2011

T.J. Trivedi and 
A. Kumar 

4

Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

A facile UV-LED 
source and TiO2

nanotube array based 
reactor for 
photocatalytic 
application

rd 3 International 
Conference on Frontiers 
in Nanoscience and 
Technology 
(COCHIN NANO-2011),
14-17, August, 2011

Cochin N. Thillai Sivakumar, 
N. Kalithasan, 
H.C. Bajaj and 
R.J. Tayade

Inorganic Materials and Catalysis 

Sr
No

1

High sorptive removal 
of borate from aqueous 
solution using 
calcined ZnAl layered 
double hydroxides 
(LDHs)

Western India Research 
Scholars Meet,
17, September, 2011

M.S. University, 
Vadodara 

P. Koilraj and 
S. Kannan

2

Dr. B.R.Ambedkar 
National Institute 
of Technology, 
Jalandhar

Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

Characterization of 
carbon soot produced 
from vegetable oil: 
A large scale catalyst 
free approach for 
carbon nanospheres 

National Conference on 
Recent Trends in 
Material Science
(RTMS-2011),
8-10, October, 2011

Jaypee University 
of Information 
Technology, 
Solan, 
Himachal Pradesh

S.Y. Sawant, 
R.S. Somani, 
S.S. Sharma and 
H.C. Bajaj

3

Hydrogenation of 
various alkenes 
catalyzed by water 
soluble ruthenium 
complex in green 
aqueous biphasic 
protocol

rd
3  Asian Conference on 
Coordination Chemistry,
10-14, October, 2011

Habitat center, 
New Delhi 

A.A. Dabbawala, 
H. Bricout, 
E. Monflier and 
H.C. Bajaj

4

Evaluation of UV- 
LED source based 
photocatalytic reactor 
performance by
degradation of 
tartrazine dye: An 
investigation of the 
effects of operational
parameters

International Conference 
on Vistas in Chemistry 
(ICVC-2011),
11-13, October, 2011

Kalpakkam,
TamilNadu

N. Thillai Sivakumar, 
N. Kalithasan, 
H.C. Bajaj and 
R.J. Tayade

5

Chiral macrocylic Mn
(III)salen complexes 
for efficient radical 
scavenging activity 
and DNA damage 
protection

National Conference 
on Chirality,
2-3, December, 2011

M.S. University, 
Vadodara

N. Pandya, 
N.H. Khan, 
R.I. Kureshy, 
S.H.R. Abdi, 
S. Mishra and 
H.C. Bajaj

6

Enantioselective 
synthesis of chiral 
β-amino alcohols 
via asymmetric ring 
opening (ARO) of 
mesoepoxide with 
aniline catalyzed by 
novel and recyclable 
Ti(IV)-binol based 
salen complexes

National Conference 
on Chirality,
2-3, December, 2011

M.S. University, 
Vadodara

M. Kumar, 
R.I. Kureshy, 
N.H. Khan, 
S.H.R. Abdi 
and H.C. Bajaj

7

Titanium complexes 
of chiral amino alcohol 
derived schiff bases as 
efficient catalysts in 
asymmetric oxidation 
of prochiral sulfides 
with hydrogen peroxide 
as an oxidant

National Conference 
on Chirality,
2-3, December, 2011

M.S. University, 
Vadodara

P.K. Bera, 
S.H.R. Abdi, 
R.I. Kureshy, 
N.H. Khan and 
H.C. Bajaj

8



B
ie

n
n
ia

l 
R

ep
or

t 
2
0
1
0
-2

0
1
2

f}
ok

f"k
Zd
 i

zfr
osn

u
  2

0
1

0
-2

0
1

2

307306

Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

Technical and scientific 
possibilities to 
augment livelihood 
of Agariyas in LRK

CESS Workshop 
arranged by CESS 
and AHRM,
23, September, 2011

Ahmedabad 
Textile 
Manufacturer`s 
Association 
(ATMA),
Ahmedabad

V.P. Mohandas

Salt and Marine Chemicals 

Sr
No

1

Production of high 
quality salt with 
enhanced yield in 
the marginal and 
small salt works in the 
country

CSIR–800 Workshop,
28-31, January, 2012 

CMMACS, 
Bengaluru

S.C. Upadhyay2

Aqueous-mixed ionic 
liquid system: 
Phase transitions and 
synthesis of gold 
nanocrystals

Chemical Constellation 
Cheminar – 2011 
(CCC-2011),
20-21, August, 2011

Dr. B.R.Ambedkar 
National Institute 
of Technology, 
Jalandhar

K. Srinivasa Rao 
and A. Kumar 

3

Very high dissolution 
of agarose in mixed 
ionic liquids: 
Regeneration and 
strong ion gel 
formation

Chemical Constellation 
Cheminar – 2011 
(CCC-2011),
20-21, August, 2011

T.J. Trivedi and 
A. Kumar 

4

Name of the Seminar/ 
Conference

Venue Author(s)Title of the paper

A facile UV-LED 
source and TiO2

nanotube array based 
reactor for 
photocatalytic 
application

rd 3 International 
Conference on Frontiers 
in Nanoscience and 
Technology 
(COCHIN NANO-2011),
14-17, August, 2011

Cochin N. Thillai Sivakumar, 
N. Kalithasan, 
H.C. Bajaj and 
R.J. Tayade

Inorganic Materials and Catalysis 

Sr
No

1

High sorptive removal 
of borate from aqueous 
solution using 
calcined ZnAl layered 
double hydroxides 
(LDHs)

Western India Research 
Scholars Meet,
17, September, 2011

M.S. University, 
Vadodara 

P. Koilraj and 
S. Kannan

2

Dr. B.R.Ambedkar 
National Institute 
of Technology, 
Jalandhar

Name of the Seminar/ 
Conference
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No

Title of the paper
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of Information 
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S.Y. Sawant, 
R.S. Somani, 
S.S. Sharma and 
H.C. Bajaj

3

Hydrogenation of 
various alkenes 
catalyzed by water 
soluble ruthenium 
complex in green 
aqueous biphasic 
protocol

rd
3  Asian Conference on 
Coordination Chemistry,
10-14, October, 2011

Habitat center, 
New Delhi 

A.A. Dabbawala, 
H. Bricout, 
E. Monflier and 
H.C. Bajaj

4

Evaluation of UV- 
LED source based 
photocatalytic reactor 
performance by
degradation of 
tartrazine dye: An 
investigation of the 
effects of operational
parameters

International Conference 
on Vistas in Chemistry 
(ICVC-2011),
11-13, October, 2011

Kalpakkam,
TamilNadu

N. Thillai Sivakumar, 
N. Kalithasan, 
H.C. Bajaj and 
R.J. Tayade

5

Chiral macrocylic Mn
(III)salen complexes 
for efficient radical 
scavenging activity 
and DNA damage 
protection

National Conference 
on Chirality,
2-3, December, 2011

M.S. University, 
Vadodara

N. Pandya, 
N.H. Khan, 
R.I. Kureshy, 
S.H.R. Abdi, 
S. Mishra and 
H.C. Bajaj

6

Enantioselective 
synthesis of chiral 
β-amino alcohols 
via asymmetric ring 
opening (ARO) of 
mesoepoxide with 
aniline catalyzed by 
novel and recyclable 
Ti(IV)-binol based 
salen complexes

National Conference 
on Chirality,
2-3, December, 2011

M.S. University, 
Vadodara

M. Kumar, 
R.I. Kureshy, 
N.H. Khan, 
S.H.R. Abdi 
and H.C. Bajaj

7

Titanium complexes 
of chiral amino alcohol 
derived schiff bases as 
efficient catalysts in 
asymmetric oxidation 
of prochiral sulfides 
with hydrogen peroxide 
as an oxidant

National Conference 
on Chirality,
2-3, December, 2011

M.S. University, 
Vadodara

P.K. Bera, 
S.H.R. Abdi, 
R.I. Kureshy, 
N.H. Khan and 
H.C. Bajaj
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Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

Enantio selective 
synthesis of 
β-hydroxynitroalkane 
via nitro-aldol (Henry) 
reaction catalyzed by 
chiral metal complexes

9 National Conference 
on Chirality,
2-3, December, 2011

M.S. University, 
Vadodara 

R.I. Kureshy, 
N.H. Khan, 
S.H.R. Abdi and 
H.C. Bajaj 

Asymmetric Strecker 
reaction of aldimines 
catalyzed by chiral 
catalysts

10 National Conference on 
Chirality,
2-3, December, 2011

M.S. University, 
Vadodara 

N.H. Khan, 
R.I. Kureshy, 
S.H.R. Abdi 
and H.C. Bajaj 

Biomass to fuels 
and chemicals

11
th

15  National Workshop 
on The Role of New 
Materials in Catalysis,
11-13, December, 2011

National Centre 
for Catalysis 
Research, Indian 
Institute of 
Technology, 
Madras  

S. Sivashanmugam, 
S. Gajula and 
S. Kannan 

Green route for 
biodiesel production 
from edible, 
non-edible and used 
cooking oils using 
calcined layered 
double hydroxides as 
reusable base catalysts

12 National Seminar on 
Catalysis for Sustainable 
Development,
27-28, January, 2012

M.S. University, 
Vadodara 

S. Sivashanmugam, 
C.A. Antonyraj
and S. Kannan

Nano-crystalline 
sulfated zirconia for 
esterification of 
myristic acid with 
short chain alcohols

14 National Seminar on 
Catalysis for Sustainable 
Development,
27-28, January, 2012

M.S. University, 
Vadodara 

K. Saravanan, 
B.Tyagi and
H.C. Bajaj

Heterogeneous 
hydroformylation of 
propene over 
Rh-complex 
encapsulated 
hexagonal mesoporous 
silica

15 National Seminar on 
Catalysis for Sustainable 
Development,
27-28, January, 2012

M.S. University, 
Vadodara 

N. Sudheesh, 
J.N. Parmar and 
R.S. Shukla

ZnAl Layered double 
hydroxide (LDH) as 
potential sorbent for 
molybdate:  Utility of 
residue for catalytic 
wet peroxide oxidation 

13 National Seminar on 
Catalysis for Sustainable 
Development,
27-28, January, 2012

M.S. University, 
Vadodara 

P. Koirlaj and
S. Kannan

Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

Macrocylicsalen 
Co(III) complex 
catalyzed hydrolytic 
kinetic resolution of 
racemic epoxide and 
its application in 
synthesis of neurogenic 
drug PFC3-OMe

National Seminar on 
Catalysis for Sustainable 
Development,
27-28, January, 2012

M.S. University, 
Vadodara

N.Ch. Maity, 

S.H.R. Abdi, 

R.I. Kureshy, 

N.H. Khan and 

H.C. Bajaj

17

Titanium complexes 
of chiral amino alcohol 
derived Schiff bases as 
efficient catalysts in 
asymmetric oxidation 
of prochiral sulfides 
with hydrogen 
peroxide as an oxidant

National Seminar on 
Catalysis for Sustainable 
Development,
27-28, January, 2012

M.S. University, 
Vadodara

D. Ghosh, 
P.K. Bera, 
S.H.R. Abdi, 
R.I. Kureshy, 
N.H. Khan and 
H.C. Bajaj

18

Base catalysed
Knoevenagel 
condensation of 
aromatic aldehydes 
with malononitrile 
using amino 
functionalized silica 
gel

National Seminar on 
Catalysis for Sustainable 
Development,
27-28, January, 2012

M.S. University, 
Vadodara

V. Manu, 
A.S. Bhatt, 
H.M. Mody and 
H.C. Bajaj

19

Chiral dinuclear den-
drimeric Mn(III)salen 
complex immobilzed 
on OMS/dendrimer 
hybrid-an efficient and 
recyclable catalyst for 
asymmetric epoxidation 
of non-functionalized 
olefins

th
18  International 
Conference (Post 
ISCBC-2012),
28-30, January, 2012

Institute of 
Advanced Study 
in Science & 
Technology,  
Guwahati

T. Roy, 

R.I. Kureshy, 

N.H. Khan, 

S.H.R. Abdi, 

A. Sadhukhan  and  

H.C. Bajaj

20

Asymmetric 
cyanation reaction 
catalyzed by chiral 
catalysts

th18  International 
Conference 
(Post ISCBC-2012),
28-30, January, 2012

Institute of 
Advanced Study
in Science & 
Technology,  
Guwahati

N.H. Khan, 
R.I. Kureshy, 
S.H.R. Abdi and 
H.C. Bajaj 

21

Macrocyclic Mn(III)
salencomplex as 
recyclable catalyst for 
oxidative kinetic 
resolution of 
secondary alcohols

16 National Seminar on 
Catalysis for Sustainable 
Development,
27-28, January, 2012

M.S. University, 
Vadodara 

P.K. Bera, 
S.H.R. Abdi,
N.H. Khan,
R.I. Kureshy 
and H.C. Bajaj
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Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper
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Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper
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27-28, January, 2012
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D. Ghosh, 
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S.H.R. Abdi, 
R.I. Kureshy, 
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18

Base catalysed
Knoevenagel 
condensation of 
aromatic aldehydes 
with malononitrile 
using amino 
functionalized silica 
gel
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Catalysis for Sustainable 
Development,
27-28, January, 2012

M.S. University, 
Vadodara

V. Manu, 
A.S. Bhatt, 
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H.C. Bajaj

19

Chiral dinuclear den-
drimeric Mn(III)salen 
complex immobilzed 
on OMS/dendrimer 
hybrid-an efficient and 
recyclable catalyst for 
asymmetric epoxidation 
of non-functionalized 
olefins

th
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28-30, January, 2012
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T. Roy, 
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A. Sadhukhan  and  

H.C. Bajaj

20

Asymmetric 
cyanation reaction 
catalyzed by chiral 
catalysts
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Guwahati
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salencomplex as 
recyclable catalyst for 
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Reverse Osmosis

Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

In-situ synthesis of 
PDMS-nanocomposite 
membranes and its 
characterization using 
small-angle neutron 
scattering

Removal of atrazine 
from water by low 
pressure reverse 
osmosis membranes

1

2

st
1  Asia-Oceania 
Conference on Neutron 
Scattering,
20-24, November, 2011

International Conference 
on Advancement in 
Polymeric Materials 
(APM-2012),
10-12, February, 2012

Tsukuba, 
Japan

G.L. Jadav, 

V.K. Aswal and 

P.S. Singh

M. Saxena, 
A. Devi and 
A. Bhattacharya

CIPET, 
Ahmedabad

Tailoring of surface 
potential of 
nanofiltration thin 
film composite 
membrane  

3 International Conference 
on Advancement in 
Polymeric Materials 
(APM-2012),
10-12, February, 2012

P.S. Singh, 
S. Maurya and 
P. Ray

CIPET,  
Ahmedabad

Chiral membranes for 
optical resolution of 
racemic arginine 

4 Symposium on Emerging 
Trends in Separation 
Science and Technology 
(SESTEC-2012),
27 February – 1 March, 
2012

P.G. Ingole, 
H.C. Bajaj and 
K. Singh

SVKM's 
Mithibai 
College, Vile
Parle, Mumbai

Preparation of high 
flux polydimethylsil-
oxane polysulfone 
composite membrane 
for treatment of VOCs 
aqueous solution

5 A.M. Kansara, 
G.L. Jadav, 
S.G. Chaudhri and 
P.S. Singh

CO /N  separation 2 2

through 
nanocrystalline 
template containing 
zeolite TEA-Beta 
membranes

6 German Zeolite 
Conference,
7-9, March, 2012

P.S. Singh, 
A. Avhale, 
T. Selvam, 
A. Inayat, 
S. Lopez-Orozco, 
S. Reuß and 
W. Schwieger

Magdeburg, 
Germany

Electro Membrane Processes 

Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

Microscopy technique 
for materials

1 DST-INSPIRE 
Science Camp,
20-24, April, 2011

Department of 
Physics, 
Bhavnagar 
University

V. Kulshrestha

International Conference 
on Advancement in 
Polymeric Materials 
(APM-2012),
10-12, February, 2012

CIPET,  
Ahmedabad
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Chiral metal complexes 
catalyzed various 
asymmetric organic 
transformations

th18  International 
Conference (Post 
ISCBC-2012),
28-30, January, 2012

Institute of 
Advanced Study 
in Science & 
Technology,  
Guwahati

R.I. Kureshy, 
N.H. Khan, 
S.H.R. Abdi and 
H.C. Bajaj 

22

Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

Cu(II)-macrocylic [H ] 4

salen catalyzed 
asymmetric nitroaldol 
reaction of aldehyde: 
An approach for the 
synthesis of valuable 
drug (R)-isopretrenol 
(β-receptor agonist)

23
th18  International 

Conference (Post 
ISCBC-2012),
28-30, January, 2012

Institute of 
Advanced Study 
in Science & 
Technology,  
Guwahati

A. Das, R.I. Kureshy, 

N.H. Khan, 

S.H.R. Abdi  and 

H.C. Bajaj

Selective adsorption 
of CO  over N  by 2 2

cation exchanged 
Zeolite L: 
Experimental and 
simulation studies

24
th 

14 CRSI National 
Symposium in Chemistry,
2-5, February, 2012

CSIR- National 
Institute for 
Interdisciplinary 
Science and 
Technology 
(NIIST), 
Trivandrum

G.P. Dangi, 
R.S. Somani and 
H.C. Bajaj

Fe(OH) : A remarkable 3

hydrogen bonded 
catalyst for selective 
epoxide ring opening 
reaction by amines

25 National Symposium on 
Green Chemistry & 
Technology for 
Sustainable Development 
(NSGC-2012),
24-25, February, 2012

GCET, 
Vallabh
Vidhyanagar

N.H. Khan, 
R.I. Kureshy, 
S.H.R. Abdi and 
H.C. Bajaj 

Green impact of chiral 
catalysis on the 
sustainable 
development

26 GCET, 
Vallabh
Vidhyanagar

S.H.R. Abdi, 
R.I. Kureshy, 
N.H. Khan and 
H.C. Bajaj 

Ionic liquid as greener 
reaction medium for 
chiral Co(III) salen 
complexes-catalyzed 
enantioselective
aminolytic kinetic 
resolution (AKR) of 
aryloxy/terminal 
epoxides  with amine 
derivatives 

27 GCET,
Vallabh
Vidhyanagar

R.I. Kureshy, 
N.H. Khan, 
S.H.R. Abdi and 
H.C. Bajaj 

National Symposium on 
Green Chemistry & 
Technology for 
Sustainable Development 
(NSGC-2012),
24-25, February, 2012

National Symposium on 
Green Chemistry & 
Technology for 
Sustainable Development 
(NSGC-2012),
24-25, February, 2012
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Conference

Venue Author(s)Sr
No

Title of the paper

In-situ synthesis of 
PDMS-nanocomposite 
membranes and its 
characterization using 
small-angle neutron 
scattering

Removal of atrazine 
from water by low 
pressure reverse 
osmosis membranes

1

2

st
1  Asia-Oceania 
Conference on Neutron 
Scattering,
20-24, November, 2011

International Conference 
on Advancement in 
Polymeric Materials 
(APM-2012),
10-12, February, 2012

Tsukuba, 
Japan

G.L. Jadav, 

V.K. Aswal and 

P.S. Singh

M. Saxena, 
A. Devi and 
A. Bhattacharya

CIPET, 
Ahmedabad

Tailoring of surface 
potential of 
nanofiltration thin 
film composite 
membrane  

3 International Conference 
on Advancement in 
Polymeric Materials 
(APM-2012),
10-12, February, 2012

P.S. Singh, 
S. Maurya and 
P. Ray

CIPET,  
Ahmedabad

Chiral membranes for 
optical resolution of 
racemic arginine 

4 Symposium on Emerging 
Trends in Separation 
Science and Technology 
(SESTEC-2012),
27 February – 1 March, 
2012

P.G. Ingole, 
H.C. Bajaj and 
K. Singh

SVKM's 
Mithibai 
College, Vile
Parle, Mumbai

Preparation of high 
flux polydimethylsil-
oxane polysulfone 
composite membrane 
for treatment of VOCs 
aqueous solution

5 A.M. Kansara, 
G.L. Jadav, 
S.G. Chaudhri and 
P.S. Singh

CO /N  separation 2 2

through 
nanocrystalline 
template containing 
zeolite TEA-Beta 
membranes

6 German Zeolite 
Conference,
7-9, March, 2012

P.S. Singh, 
A. Avhale, 
T. Selvam, 
A. Inayat, 
S. Lopez-Orozco, 
S. Reuß and 
W. Schwieger

Magdeburg, 
Germany

Electro Membrane Processes 

Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

Microscopy technique 
for materials

1 DST-INSPIRE 
Science Camp,
20-24, April, 2011

Department of 
Physics, 
Bhavnagar 
University

V. Kulshrestha

International Conference 
on Advancement in 
Polymeric Materials 
(APM-2012),
10-12, February, 2012

CIPET,  
Ahmedabad
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Venue Author(s)Sr
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Title of the paper

SPEEK/TiO  hybrid 2

nanocomposite 
membrane for 
dehydration of ethanol

10 National Conference on 
Current Trends in 
Materials Research,
17-19, March, 2012

Department of 
Physics, 
University of 
Rajasthan, Jaipur

S. Gahlot, 
V. Kulshrestha and 
V.K. Shahi

Wasteland Research

Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

1 National Symposium 
(XXXII PTCA (I) 
Annual Meet) on 
Impact of Plant Tissue 
Culture on Advances in 
Plant Biology,
19-21, January, 2012

S.G. Mastan, 
M.S. Rathore, 
V. Bhatt, P. Yadav 
and J. Chikara

Assessment of DNA 
methylation changes 
induced by salinity 
stress in Jatropha 
curcas L. seedlings 
using methylation 
sensitive 
amplification 
polymorphism 
(MSAP) marker

St. Xavier's 
College, 
Ahmedabad
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Name of the Seminar/ 
Conference

Venue Author(s)Sr
No

Title of the paper

Iso-electric separation 
of amino acids by 
electro-dialysis

Radiations and its 
preventions for human 
life

2

3

CRSI Zonal Meeting,
13-14, May, 2011

DST-INSPIRE Science 
Camp,
20-24, October, 2011

NCL, Pune T. Chakrabarty and 
V.K. Shahi

V.KulshresthaDepartment of 
Physics, 
Bhavnagar 
University 

Cross-linked 
zirconium tri-ethylene 
tetra-amine membrane 
in aqueous media for 
selective separation of 

2+Cu

4 Symposium on Emerging 
Trends in Separation 
Science and Technology 
(SESTEC-2012),
27 February – 1 March, 
2012

B. Shah, 
T. Chakrabarty, 
V.K. Shahi and 
U. Chudasama

SVKM's 
Mithibai 
College, 
Vile Parle, 
Mumbai

Silver nanoparticles 
trapped in chitosan 
for selective detection 
and removal of arsenic 
from water samples

5 Symposium on Emerging 
Trends in Separation 
Science and Technology 
(SESTEC-2012),
27 February – 1 March, 
2012

T. Chakrabarty, 
S. Prakash and 
V.K. Shahi

SVKM's 
Mithibai 
College, 
Vile Parle, 
Mumbai

Effect of metal 
alkoxides on water 
splitting across 
bipolar membrane

6 Symposium on Emerging 
Trends in Separation 
Science and Technology 
(SESTEC-2012),
27 February – 1 March, 
2012

A.M. Rajesh, 
A.K. Singh, 
S. Prakash and 
V.K. Shahi

SVKM's 
Mithibai 
College, 
Vile Parle, 
Mumbai

Recovery of chromic 
acid by 
electrochemical 
membrane reactor

7 Symposium on Emerging 
Trends in Separation 
Science and Technology 
(SESTEC-2012),
27 February – 1 March, 
2012

A.K. Thakur, 
T. Chakrabarty and 
V. K. Shahi

SVKM's 
Mithibai 
College, 
Vile Parle, 
Mumbai

Water selective poly-
ethyleneimine (PEI) 
based polyelectrolyte 
membrane for 
pervaporation 
application

8 Symposium on
Emerging Trends in 
Separation Science and
Technology 
(SESTEC-2012),
27 February – 1 March, 
2012

A.K. Thakur, 
A.K. Singh, 
V. Kulshrestha and 
V.K. Shahi

SVKM's 
Mithibai 
College, 
Vile Parle, 
Mumbai

pH responsive 
separation of amino 
acid by 
electro-phoretic 
membrane contactor

9 rd 3 International 
Multicomponent Polymer 
Conference (IMPC-2012),
23-25, March, 2012

T. Chakrabarty 
and V.K. Shahi

M. G. 
University, 
Kottayam,
Kerala
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5. Inter Agency Linkages 

2010-2011

(A) GRANT–IN–AID PROJECTS

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

1

2

3

4

5

6

7

8

9

10

Ministry of 
Earth Sciences,

New Delhi

TNBD, 
New Delhi

DBT,
New Delhi

DST,
New Delhi

DST,
New Delhi

Industrial 
Commissionerate,
Udyog Bhawan,

Gandhinagar

Department of 
Atomic Energy, 

Mumbai

DST,
New Delhi

6.86

NR

1.02

1.50

1.01

3.00

54.00

2.59

2.50

Collect ion,  ident if icat ion and chemical  
investigation of marine flora

Genetic improvement of Jatropha curcas for 
adaptability and oil yield

Development of membrane bio-reactor for the 
synthesis of structured lipids from groundnut oil and 
long chain polyunsaturated fatty acid by 
interesterification using lipase immobilized on 
membrane

Synthesis of carbohydrate based natural surfactants 
and evaluation of their performance

Non-hazardous brominations with bromide/bromate 
couple obtained as intermediate of recovery plants: 
exploratory studies on diverse applications

Cloning and characterization of genes encoding 
+ +Na /H  antiporter and SOS-1 like protein from 

Salicornia brachiata

Improving the quality and yield of salt produced 
from sea brines by the marginal agarias of Amreli 
district through upgradation and improving their 
income through value addition of bittern under the 
cluster development program

Design, synthesis and characterization of metal 
organic framework with rectangular topology and 
their application

Acetylcholinesterase (AChE) inhibitors: The 
neurotoxic phosphotriesterase substrates and related 
nerve reagents-conformation, dynamics, hydrolysis 
and the therapeutic pharmacophores

Development of enantioselective polymer 
membrane for optical resolution of chiral 
compounds 

DST,
New Delhi

DST,
New Delhi

1.50

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

11 DST,
New Delhi

2.75Study of DREB and MYC/MYB transcription 
factors from Salicornia brachiata for abiotic stress 
tolerance in plants

12 Ministry of 
Environment 

& Forests, 
New Delhi

NR

13 Ministry of 
Environment 

& Forests, 
New Delhi

3.87

Disinfection of river/pond/ground waters by novel 
disinfecting polymers

Two dimensional sheets and interlayers of 
hydrotalcite-like materials: Potential scope of 
environmental remediation

14 Ministry of 
Environment 

& Forests, 
New Delhi

20.00Effective removal of arsenic from ground water 
covering Maslandpur - Ghoshpur blocks of 24 - 
Paraganas (N) (II - Phase) by ion-specific adsorbents 
carrying sorbed ferric hydroxide

15 Ministry of 
Environment 

& Forests, 
New Delhi

NRDevelopment of bipolar membrane technology for 
water purification and salt recovery as their 
corresponding acid and base from industrial effluent

Studies on the dynamics of the electron/energy 
transfer in multicomponent Ru(II)-tris-bipyridyl or 
porphyrin derivatives and interfacial electron 
transfer

Development of radiation-induced grafted 
composite polyelectrolyte membrane for fuel cell 
and electro-membrane application

Inhibition of quorum sensing and bacteria 
communication: Potential for antifouling agents 
from marine algae

High performance nanocomposite polyelectrolyte 
membranes with low electro-osmotic drag for 
energy and electrochemical devices

Synthesis of monodispersed organic-inorganic 
hybrid nano-structured materials 

Sensitized nanoparticles as new hybrid photo-driven 
devices

16 Dept. of Atomic
 Energy, 
Mumbai

4.41

17 Dept. of Atomic
 Energy, 
Mumbai

5.23

18 DBT,
New Delhi

4.49

19 DST, 
New Delhi

NR

20 DST, 
New Delhi

3.00

21 DST, 
New Delhi

4.85
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NRDevelopment of bipolar membrane technology for 
water purification and salt recovery as their 
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transfer
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Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

22 DST,
New Delhi

4.00

23 NR

Development of electrospun nanofibrous 
membranes for separation and electrochemical 
processes

Functional modification of agar and kappa 
carrageenan for their wider utility in diverse 
applications

DST,
New Delhi

24 7.00DST,
New Delhi

Design and synthesis of organocatalysts and 
organometallic catalysts for one pot three 
component enantioselective strecker reaction 
required for the synthesis of α – aminoacids

25 3.57

Indian Institute 
of Toxicology 

Research, 
Lucknow

Development of transgenic groundnut (Arachis 
Hypogaea L.) of enhanced abiotic stress tolerance

26 NREvaluation of chemopreventive potential of 
c-phycocyanin in mouse skin tumorigenesis and its 
effects on cell cycle regulators and apoptosis 

Structure property correlation studies of 
imidazolium based room temperature ionic liquids 
in ethylene glycol derivatives: Thermodynamic and 
spectroscopic investigations

27 NRDST,
New Delhi

28 NRDST,
New Delhi

Remotely monitored and controlled high capacity 
RO plant for desalination of sea water

The WRKY family transcription factors in Jatropha: 
Genome-wide cloning and functional analysis

Enhancing power output from commercial silicon 
PV modules by concentration and selective filtration 
of incoming solar radiation

A two stage indigenous RO process of 6000 LPH 
capacity for seawater desalination (2 Nos)

Sensors for biologically important ions and 
molecules

29 6.20DST,
New Delhi

30 2.00DST,
New Delhi

31 NRDST,
New Delhi

32 NRDST,
New Delhi

33 NRDepartment 
of Space, 

Ahmedabad

Pigment biomarkers and spectral fingerprints of 
mono-specific algae for development of detection 
algorithms of algal blooms from remote sensing data

DBT,
New Delhi

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

34 NRAssessment of techno-economic feasibility of large 
scale seaweed cultivation integrated with 
biofertilizer and ethanol production

Ministry of 
Environment 

& Forests, 
New Delhi

35 2.50Ministry of 
Environment 

& Forests, 
New Delhi

Design and fabrication of UV-LED based photo 
catalytic reactor for the purification on 
contaminated water

36 NRDBT,
New Delhi

Design, synthesis and DNA interaction studies with 
novel photosensitizer molecules as efficient 
photodynamic therapeutic  reagents

37 NRDST,
New Delhi

Development of chiral catalysts for asymmetric 
hydroformylation of olefins for the synthesis of 
chiral drug intermediates 

Green and sustainable room temperature ionic 
liquids from bio renewable feed stocks: Synthesis, 
physicochemical characterization, self assembly 
and interaction with biopolymers gelatin and 
agarose

Studies on the activity of nano-building block based 
MgO microstructures as heterogeneous base 
catalyst in industrially important chemical 
conversions

Colorimetric sensing of ions with calixarene 
functionalized gold nanoparticles

Development of prototype point of care blood gas 
and electrolytes analyzer

Test bed for integrated production of 0.75 TPD, FCO 
grade SOP (Sulphate of Potash), 0.75 TPD of 
ammonium sulphate and 0.3 TPD of ultra pure 
magnesia from seawater bittern-based mixed salt 
through patented process

Synthesis of poly(meth) acrylates and polyesters-
based thermoplastic elastomers and their clay 
nanocomposites for hydrolytically/oxidatively 
stable coatings

Large scale micropropagating of elite genotypes of 
J. curcas

38 24.50DST,
New Delhi

39 9.75DST,
New Delhi

40 16.00DST,
New Delhi

41 5.83DST,
New Delhi

42 635.10DST,
New Delhi

43 7.00DST,
New Delhi

44 55.8DST,
New Delhi
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316 317

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

22 DST,
New Delhi

4.00

23 NR

Development of electrospun nanofibrous 
membranes for separation and electrochemical 
processes

Functional modification of agar and kappa 
carrageenan for their wider utility in diverse 
applications

DST,
New Delhi

24 7.00DST,
New Delhi

Design and synthesis of organocatalysts and 
organometallic catalysts for one pot three 
component enantioselective strecker reaction 
required for the synthesis of α – aminoacids

25 3.57

Indian Institute 
of Toxicology 

Research, 
Lucknow

Development of transgenic groundnut (Arachis 
Hypogaea L.) of enhanced abiotic stress tolerance

26 NREvaluation of chemopreventive potential of 
c-phycocyanin in mouse skin tumorigenesis and its 
effects on cell cycle regulators and apoptosis 

Structure property correlation studies of 
imidazolium based room temperature ionic liquids 
in ethylene glycol derivatives: Thermodynamic and 
spectroscopic investigations

27 NRDST,
New Delhi

28 NRDST,
New Delhi

Remotely monitored and controlled high capacity 
RO plant for desalination of sea water

The WRKY family transcription factors in Jatropha: 
Genome-wide cloning and functional analysis

Enhancing power output from commercial silicon 
PV modules by concentration and selective filtration 
of incoming solar radiation

A two stage indigenous RO process of 6000 LPH 
capacity for seawater desalination (2 Nos)

Sensors for biologically important ions and 
molecules

29 6.20DST,
New Delhi

30 2.00DST,
New Delhi

31 NRDST,
New Delhi

32 NRDST,
New Delhi

33 NRDepartment 
of Space, 

Ahmedabad

Pigment biomarkers and spectral fingerprints of 
mono-specific algae for development of detection 
algorithms of algal blooms from remote sensing data

DBT,
New Delhi

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

34 NRAssessment of techno-economic feasibility of large 
scale seaweed cultivation integrated with 
biofertilizer and ethanol production

Ministry of 
Environment 

& Forests, 
New Delhi

35 2.50Ministry of 
Environment 

& Forests, 
New Delhi

Design and fabrication of UV-LED based photo 
catalytic reactor for the purification on 
contaminated water

36 NRDBT,
New Delhi

Design, synthesis and DNA interaction studies with 
novel photosensitizer molecules as efficient 
photodynamic therapeutic  reagents

37 NRDST,
New Delhi

Development of chiral catalysts for asymmetric 
hydroformylation of olefins for the synthesis of 
chiral drug intermediates 

Green and sustainable room temperature ionic 
liquids from bio renewable feed stocks: Synthesis, 
physicochemical characterization, self assembly 
and interaction with biopolymers gelatin and 
agarose

Studies on the activity of nano-building block based 
MgO microstructures as heterogeneous base 
catalyst in industrially important chemical 
conversions

Colorimetric sensing of ions with calixarene 
functionalized gold nanoparticles

Development of prototype point of care blood gas 
and electrolytes analyzer

Test bed for integrated production of 0.75 TPD, FCO 
grade SOP (Sulphate of Potash), 0.75 TPD of 
ammonium sulphate and 0.3 TPD of ultra pure 
magnesia from seawater bittern-based mixed salt 
through patented process

Synthesis of poly(meth) acrylates and polyesters-
based thermoplastic elastomers and their clay 
nanocomposites for hydrolytically/oxidatively 
stable coatings

Large scale micropropagating of elite genotypes of 
J. curcas

38 24.50DST,
New Delhi

39 9.75DST,
New Delhi

40 16.00DST,
New Delhi

41 5.83DST,
New Delhi

42 635.10DST,
New Delhi

43 7.00DST,
New Delhi

44 55.8DST,
New Delhi
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319318

(B) COLLABORATIVE PROJECTS 

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

1

2

University 
of Rome, Roma

Thermax 
Ltd., Pune

25.26

17.86

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

UGC –DAE 
Consortium

Bhabha Atomic 
Research Center, 

Trombay, Mumbai

0.35

Sr. 
No.

45 SANS investigation of the silicon rubber 
membranes

Understanding the reactivation of organophosphate 
inhibited acetyl cholinesterase (AChE) with 
nucleophiles and examining competing aging 
processes

Development of nanofiltration membrane 
technology for drinking water purification and water 
reclamation for industrial use

15.6046

6.8047

NR – Funds were not received in the financial year

3 Office of the 
Superintendent of 

Salt, Ganjam, 
Orissa,

NR

Biowaste and algae knowledge for the production of 
nd2  generation Biofuel

Development of protoplast based seeding technique 
and their cultivation using outdoor tank culture 
system for select seaweed species

Research and development of adsorbent materials 
for adsorption based space cooling system

Establishment of model salt farm at Ganjam in 
Orissa

To prepare bio-diesel from Jatropha seeds of 
different origin and carry out performance 
evaluation by various users

Development of adsorbents for the recovery of CO2 

from power plant flue gas

4 Officer of the 
Forest Sasan-Gir; 
General Motors 
India Pvt. Ltd., 

Halol; Mahindra 
& Mahindra 
Ltd., Nasik

6.10

5 NTPC, 
Noida (UP)

NR

2010-2011

DST,
New Delhi

Ministry of 
Water Resources, 

New Delhi

Funding 
Agency

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

Study on storage of natural gas using nanomaterials 
by IISc, CSMCRI & BPCL to undertake 
experimental studies in order to evaluate the 
theoretical study carried out in the project

6 Society for 
Innovation & 
Development,

Bangalore

NR

7 General Motors 
India Pvt. Ltd., 

Halol

4.13Developing 2 acre Jatropha plantation at Talegaon, 
Maharashtra

8 Gujarat Narmada 
Valley Fertilizers 
Company Ltd., 

Bharuch

2.97Development of adsorbents for the recovery of CO  2

from power plant flue gas

9 11.28Determination of the economic viability & technical 
feasibility of commercial Jatropha curcas 
production for generation of Jatropha oil as bio-fuels 
feedstock from wastelands

General Motors 
India Pvt. Ltd., 

Halol

NR – Funds were not received in the financial year

(C) SPONSORED PROJECTS

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

M/s. Aarvinder 
National, Bangalkot, 

Kartnataka

M/s. Reminco 
Resource Pvt. Ltd., 

Ahmedabad

0.90

3.41

Sr. 
No.

1

2

Feasibility study for suitability of lime stone for 
making PCC and ACC

Feasibility studies for the preparation of detergent 
grade zeolite-A from bauxite

Exploratory work on removal/reduction in fluoride 
content of soda ash from Trona of Magadi deposits

Exploratory work on preparation of SHT using their 
effluents

Exploratory work of separation of sodium 
hydroxide and phosphorus acid from sodium 
hypophosphite using bipolar membrane

M/s. Tata 
Chemicals Ltd., 

Mithapur

2.663

M/s. Heubach 
Colour Pvt. Ltd., 

Ankleshwar

1.804

M/s. Anish 
Chemicals,
Bhavnagar 

0.0965

2010-2011
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319318

(B) COLLABORATIVE PROJECTS 

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

1

2

University 
of Rome, Roma

Thermax 
Ltd., Pune

25.26

17.86

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

UGC –DAE 
Consortium

Bhabha Atomic 
Research Center, 

Trombay, Mumbai

0.35

Sr. 
No.

45 SANS investigation of the silicon rubber 
membranes

Understanding the reactivation of organophosphate 
inhibited acetyl cholinesterase (AChE) with 
nucleophiles and examining competing aging 
processes

Development of nanofiltration membrane 
technology for drinking water purification and water 
reclamation for industrial use

15.6046

6.8047

NR – Funds were not received in the financial year

3 Office of the 
Superintendent of 

Salt, Ganjam, 
Orissa,

NR

Biowaste and algae knowledge for the production of 
nd2  generation Biofuel

Development of protoplast based seeding technique 
and their cultivation using outdoor tank culture 
system for select seaweed species

Research and development of adsorbent materials 
for adsorption based space cooling system

Establishment of model salt farm at Ganjam in 
Orissa

To prepare bio-diesel from Jatropha seeds of 
different origin and carry out performance 
evaluation by various users

Development of adsorbents for the recovery of CO2 

from power plant flue gas

4 Officer of the 
Forest Sasan-Gir; 
General Motors 
India Pvt. Ltd., 

Halol; Mahindra 
& Mahindra 
Ltd., Nasik

6.10

5 NTPC, 
Noida (UP)

NR

2010-2011

DST,
New Delhi

Ministry of 
Water Resources, 

New Delhi

Funding 
Agency

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

Study on storage of natural gas using nanomaterials 
by IISc, CSMCRI & BPCL to undertake 
experimental studies in order to evaluate the 
theoretical study carried out in the project

6 Society for 
Innovation & 
Development,

Bangalore

NR

7 General Motors 
India Pvt. Ltd., 

Halol

4.13Developing 2 acre Jatropha plantation at Talegaon, 
Maharashtra

8 Gujarat Narmada 
Valley Fertilizers 
Company Ltd., 

Bharuch

2.97Development of adsorbents for the recovery of CO  2

from power plant flue gas

9 11.28Determination of the economic viability & technical 
feasibility of commercial Jatropha curcas 
production for generation of Jatropha oil as bio-fuels 
feedstock from wastelands

General Motors 
India Pvt. Ltd., 

Halol

NR – Funds were not received in the financial year

(C) SPONSORED PROJECTS

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

M/s. Aarvinder 
National, Bangalkot, 

Kartnataka

M/s. Reminco 
Resource Pvt. Ltd., 

Ahmedabad

0.90

3.41

Sr. 
No.

1

2

Feasibility study for suitability of lime stone for 
making PCC and ACC

Feasibility studies for the preparation of detergent 
grade zeolite-A from bauxite

Exploratory work on removal/reduction in fluoride 
content of soda ash from Trona of Magadi deposits

Exploratory work on preparation of SHT using their 
effluents

Exploratory work of separation of sodium 
hydroxide and phosphorus acid from sodium 
hypophosphite using bipolar membrane

M/s. Tata 
Chemicals Ltd., 

Mithapur

2.663

M/s. Heubach 
Colour Pvt. Ltd., 

Ankleshwar

1.804

M/s. Anish 
Chemicals,
Bhavnagar 

0.0965

2010-2011
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321320

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

Nagarjuna 
Cerachem 
Pvt. Ltd., 

Hyderabad

0.22

Sr. 
No.

6 Conducting the feasibility exploratory lab scale ED 
experiments

Electrodialysis test for our seepage water

Know-how demonstration for various technologies 
transferred by CSMCRI to entrepreneurs on charge 
basis

Supply of RO plants of different capacities to 
various parties

Development of nanoclays based on bentonite 
deposits of Gujarat

To assist GOMBRT in undertaking trial indigenous 
seaweeds cultivation and training to interested self- 
help groups in Gulf of Mannar area

Beneficiation studies of attapulgite for their 
application in bleaching, oil well drilling & 
pharmaceutical industries

Developing process for producing activated clay for 
suitable hydrocarbons purification from Gujarat 
natural bentonite clays

Thriumalai 
Chemicals Ltd. 

Tamil Nadu

0.277

Shriram Vinyl 
Chemicals 
Industries,
Uniqflux 

Membranes LLP, 
Pune

3.058

RSMML, CEERI,
FORRAD,

Neha Global, 
Social Work & 

Research Center 

41.889

GMDC Science & 
Research Centre,

Ahmedabad

4.2410

Gulf of Mannar 
Biosphere 

Reserve Trust, 
Ramanathapuram

0.4511

GMDC Science & 
Research Centre,

Ahmedabad

4.1412

GMDC Science & 
Research Centre,

Ahmedabad

4.0513

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

1

14.45

Patel Energy Ltd.,
Hyderabad

2 RSMML, 
Udaipur

Marine environmental monitoring work

Bharuch Eco-Aqua 
Infrastructure Ltd.,

Ankleshwar

Cargil India 
Pvt. Ltd., Kutch

Indian Rayon, 
Veraval

Gujarat Construction 
Ltd., Ahmedabad

Cambay Chem Ltd., 
Ahmedabad

3 The Commissioner 
of Industries, 

Industries 
Department, Jaipur

Survey of the area in Rann of Kutch on the Indo-
Pak border in Barmer dist. of Rajasthan and 
assessing its suitability for salt manufacture

4 Gujarat Alkalies 
and Chemicals Ltd.,

Vadodara

5 14.75Kalpasar 
Technical Cell,
Gandhinagar

The preliminary survey of the site of solar salt 
production and assessing techno-economic 
feasibility of land for manufacture of common 
salt

Study of present status of salt pans and 
assessment of social, economical and 
environmental impact (positive and negative) in 
context to the proposed site of the Kalpasar 
reservoir

6 Executive Engineer, 
Kalpasar 

Technical Cell,
Bhavnagar

Survey and assessment of mangrove population 
in Gulf of Khambhat – Kalpasar project

Appoint of CSMCRI as Advisor/Consultant for 
setting up a 20 MLD desalination facility at 
Nagaur

0.25

NR

NR

NR

NR

8.57

8.55

NR

8.35

(D)  CONSULTANCY PROJECTS  

2010-2011
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321320

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

Nagarjuna 
Cerachem 
Pvt. Ltd., 

Hyderabad

0.22

Sr. 
No.

6 Conducting the feasibility exploratory lab scale ED 
experiments

Electrodialysis test for our seepage water

Know-how demonstration for various technologies 
transferred by CSMCRI to entrepreneurs on charge 
basis

Supply of RO plants of different capacities to 
various parties

Development of nanoclays based on bentonite 
deposits of Gujarat

To assist GOMBRT in undertaking trial indigenous 
seaweeds cultivation and training to interested self- 
help groups in Gulf of Mannar area

Beneficiation studies of attapulgite for their 
application in bleaching, oil well drilling & 
pharmaceutical industries

Developing process for producing activated clay for 
suitable hydrocarbons purification from Gujarat 
natural bentonite clays

Thriumalai 
Chemicals Ltd. 

Tamil Nadu

0.277

Shriram Vinyl 
Chemicals 
Industries,
Uniqflux 

Membranes LLP, 
Pune

3.058

RSMML, CEERI,
FORRAD,

Neha Global, 
Social Work & 

Research Center 

41.889

GMDC Science & 
Research Centre,

Ahmedabad

4.2410

Gulf of Mannar 
Biosphere 

Reserve Trust, 
Ramanathapuram

0.4511

GMDC Science & 
Research Centre,

Ahmedabad

4.1412

GMDC Science & 
Research Centre,

Ahmedabad

4.0513

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

1

14.45

Patel Energy Ltd.,
Hyderabad

2 RSMML, 
Udaipur

Marine environmental monitoring work

Bharuch Eco-Aqua 
Infrastructure Ltd.,

Ankleshwar

Cargil India 
Pvt. Ltd., Kutch

Indian Rayon, 
Veraval

Gujarat Construction 
Ltd., Ahmedabad

Cambay Chem Ltd., 
Ahmedabad

3 The Commissioner 
of Industries, 

Industries 
Department, Jaipur

Survey of the area in Rann of Kutch on the Indo-
Pak border in Barmer dist. of Rajasthan and 
assessing its suitability for salt manufacture

4 Gujarat Alkalies 
and Chemicals Ltd.,

Vadodara

5 14.75Kalpasar 
Technical Cell,
Gandhinagar

The preliminary survey of the site of solar salt 
production and assessing techno-economic 
feasibility of land for manufacture of common 
salt

Study of present status of salt pans and 
assessment of social, economical and 
environmental impact (positive and negative) in 
context to the proposed site of the Kalpasar 
reservoir

6 Executive Engineer, 
Kalpasar 

Technical Cell,
Bhavnagar

Survey and assessment of mangrove population 
in Gulf of Khambhat – Kalpasar project

Appoint of CSMCRI as Advisor/Consultant for 
setting up a 20 MLD desalination facility at 
Nagaur

0.25

NR

NR

NR

NR

8.57

8.55

NR

8.35

(D)  CONSULTANCY PROJECTS  

2010-2011
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322 323

Exploring the possibility of valuable chemicals 
from ZLD projects of tannery sector

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

NRTamil Nadu 
Pollution Control 
Board,  Chennai

Assessment of baseline, environmental quality 
and social status on coastal, tidal and marine 
areas of Kalpasar project

28.14Kalpasar Technical 
Cell, Gandhinagar

Assessment of loss of salt due to heavy rains and 
flooding situation

M/s. Rakesh 
Narula & Co., 

Vadodara

NR – Funds were not received in the financial year

Sr. 
No.

8

9

10 0.11

10.17Office of the 
Director of 

Handicraft & Cottage 
Industries, Orissa

7 Survey of potential area of salt production in 
Orissa Funding 

Agency
Amount Received

 (Rs. in Lakhs)
Project TitleSr. 

No.

1 8.00District Industries 
Center, 

Surendranagar, 
Commissionerate 

of Industries, 
Government of 

Gujarat

2 7.95DST,
New Delhi

2011-2012

(A) GRANT–IN–AID PROJECTS

Installation of 100 units of production of drinking 
water from sub-soil brine using exhaust gas heat 
of diesel engine

Development of ion-exchange membranes and 
mixed bed resin based electro-deionization 
process for fluoride removal from ground water

Ion conducting polymer-metal nanoconductive 
(ICMPN) based electrochemical sensors for 
biological fluids

Synthesis, characterization and catalytic 
application of ionic liquid supported on nano-
crystalline metal oxides

Organic-inorganic nanocomposite ion-exchange 
membranes for the removal of toxic metal ions 
from waste water by electrodialysis

Establishment of model salt farm in Marakanam 
salt factory, Tamil Nadu

Synthesis and characterization of recyclable  
chiral transition metal complexes for asymmetric 
nitroaldol or Henry reaction under homogenous 
and heterogeneous reaction condition

Development of polymer electrolyte membrane 
for non-conventional electrochemical energy 
devices

3 8.04DST,
New Delhi

4 1.68DST,
New Delhi

5 6.10DST,
New Delhi

6 10.00Salt Commissioner,

Government of India
Jaipur,

7 14.00DST,
New Delhi

8 5.00Ministry of New 
and Renewable 

Energy, New Delhi

9 NRGreen and sustainable room temperature ionic 
liquids from biorenewable feedstocks: Synthesis, 
physicochemical characterization, self -assembly 
and interaction with biopolymers gelatin and 
agarose

DST,
New Delhi
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322 323

Exploring the possibility of valuable chemicals 
from ZLD projects of tannery sector

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

NRTamil Nadu 
Pollution Control 
Board,  Chennai

Assessment of baseline, environmental quality 
and social status on coastal, tidal and marine 
areas of Kalpasar project

28.14Kalpasar Technical 
Cell, Gandhinagar

Assessment of loss of salt due to heavy rains and 
flooding situation

M/s. Rakesh 
Narula & Co., 

Vadodara

NR – Funds were not received in the financial year

Sr. 
No.

8

9

10 0.11

10.17Office of the 
Director of 

Handicraft & Cottage 
Industries, Orissa

7 Survey of potential area of salt production in 
Orissa Funding 

Agency
Amount Received

 (Rs. in Lakhs)
Project TitleSr. 

No.

1 8.00District Industries 
Center, 

Surendranagar, 
Commissionerate 

of Industries, 
Government of 

Gujarat

2 7.95DST,
New Delhi

2011-2012

(A) GRANT–IN–AID PROJECTS

Installation of 100 units of production of drinking 
water from sub-soil brine using exhaust gas heat 
of diesel engine

Development of ion-exchange membranes and 
mixed bed resin based electro-deionization 
process for fluoride removal from ground water

Ion conducting polymer-metal nanoconductive 
(ICMPN) based electrochemical sensors for 
biological fluids

Synthesis, characterization and catalytic 
application of ionic liquid supported on nano-
crystalline metal oxides

Organic-inorganic nanocomposite ion-exchange 
membranes for the removal of toxic metal ions 
from waste water by electrodialysis

Establishment of model salt farm in Marakanam 
salt factory, Tamil Nadu

Synthesis and characterization of recyclable  
chiral transition metal complexes for asymmetric 
nitroaldol or Henry reaction under homogenous 
and heterogeneous reaction condition

Development of polymer electrolyte membrane 
for non-conventional electrochemical energy 
devices

3 8.04DST,
New Delhi

4 1.68DST,
New Delhi

5 6.10DST,
New Delhi

6 10.00Salt Commissioner,

Government of India
Jaipur,

7 14.00DST,
New Delhi

8 5.00Ministry of New 
and Renewable 

Energy, New Delhi

9 NRGreen and sustainable room temperature ionic 
liquids from biorenewable feedstocks: Synthesis, 
physicochemical characterization, self -assembly 
and interaction with biopolymers gelatin and 
agarose

DST,
New Delhi
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325324

Studies on the activity of nano-building block 
based MgO microstructures as heterogeneous 
base catalyst in industrially important chemical 
conversions

Colorimetric sensing of ions with calixarene 
functionalized gold nanoparticles

Development of prototype point of care blood gas 
and electrolytes analyzer

Test bed for integrated production of 0.75 TPD, 
FCO grade SOP (Sulphate of Potash), 0.75 TPD 
of ammonium sulphate and 0.3 TPD of ultra-pure 
magnesia from seawater bittern-based mixed salt 
through patented process

Synthesis of poly(meth) acrylates and polyesters-
based thermoplastic elastomers and their clay 
nanocomposites for hydrolytically / oxidatively 
stable coatings

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

10 NRDST,
New Delhi

11 8.00DST,
New Delhi

12 NRDST,
New Delhi

13 NR

NR

DST,
New Delhi

DST,
New Delhi

14 NRDST,
New Delhi

Large scale micro propagating of elite genotypes 
of  J. curcas

Improving the quality and yield of salt product 
from sea brines by the marginal agarias of Amreli 
district through technology up-gradation and 
improving their income through value addition of 
bittern under the cluster development program 

SANS investigation of the silicon rubber 
membranes

U n d e r s t a n d i n g  t h e  r e a c t i v a t i o n  o f  
organophosphate inhibited acetylcholinesterase 
(AChE) with nucleophiles and examining 
competing aging processes

Development of nanofiltration membrane 
technology for drinking water purification and 
water reclamation for industrial use

Collection, identification and chemical 
investigation of marine flora

15 NRMinistry of New 
Renewable Energy,

New Delhi

16 NRIndustrial 
Commissionerate, 

Gandhinagar

17 NRUGC –DAE 
Consortium,

Trombay, Mumbai

18

NRMinistry of  Water 
Resources,
New Delhi

19

Ministry of Earth 
Sciences, New Delhi

20.0020

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

2.16Dept. of Atomic
 Energy, Mumbai

Sr. 
No.

21 Studies on the dynamics of the electron/energy 
transfer in multicomponent Ru(II)-trisbipyridyl 
or porphyrin derivatives and interfacial electron 
transfer

6.09Dept. of Atomic
 Energy, Mumbai

22 Development of radiation-induced grafted 
composite polyelectrolytie membrane for fuel 
cell and electro-membrane application

3.93DBT,
New Delhi

23 Inhibition of quorum sensing and bacteria 
communication: Potential for antifouling agents 
from marine algae

5.92DST,
New Delhi

24 Synthesis of monodispersed organic-inorganic 
hybrid nano-structured materials 

NRDST,
New Delhi

25 Sensitized nanoparticles as new hybrid photo-
driven devices

NRDST,
New Delhi

26 Development of electro spun nanofibrous 
membranes for separation and electrochemical 
processes

2.20DST,
New Delhi

27 Functional modification of agar and kappa 
carrageenan for their wider utility in diverse 
applications

2.00DST,
New Delhi

28 Design and synthesis of organocatalysts and 
organometallic catalysts for one pot three 
component enantioselective Strecker reaction 
required for the synthesis of α – amino acids

NRDBT,
New Delhi

29 Development of transgenic groundnut (Arachis 
hypogaea L.) of enhanced abiotic stress tolerance

NRIndian Institute 
of Toxicology 

Research, Lucknow

30 Evaluation of chemo preventive potential of c-
Phycocyanin in mouse skin tumorigenesis and its 
effects on cell cycle regulators and apoptosis 

3.45DST,
New Delhi

31 Structure-property correlation studies of 
imidazolium based room temperature ionic 
liquids in ethylene glycol derivatives: 
Thermodynamic and spectroscopic investigation
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Studies on the activity of nano-building block 
based MgO microstructures as heterogeneous 
base catalyst in industrially important chemical 
conversions

Colorimetric sensing of ions with calixarene 
functionalized gold nanoparticles

Development of prototype point of care blood gas 
and electrolytes analyzer

Test bed for integrated production of 0.75 TPD, 
FCO grade SOP (Sulphate of Potash), 0.75 TPD 
of ammonium sulphate and 0.3 TPD of ultra-pure 
magnesia from seawater bittern-based mixed salt 
through patented process

Synthesis of poly(meth) acrylates and polyesters-
based thermoplastic elastomers and their clay 
nanocomposites for hydrolytically / oxidatively 
stable coatings

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

10 NRDST,
New Delhi

11 8.00DST,
New Delhi

12 NRDST,
New Delhi

13 NR

NR

DST,
New Delhi

DST,
New Delhi

14 NRDST,
New Delhi

Large scale micro propagating of elite genotypes 
of  J. curcas

Improving the quality and yield of salt product 
from sea brines by the marginal agarias of Amreli 
district through technology up-gradation and 
improving their income through value addition of 
bittern under the cluster development program 

SANS investigation of the silicon rubber 
membranes

U n d e r s t a n d i n g  t h e  r e a c t i v a t i o n  o f  
organophosphate inhibited acetylcholinesterase 
(AChE) with nucleophiles and examining 
competing aging processes

Development of nanofiltration membrane 
technology for drinking water purification and 
water reclamation for industrial use

Collection, identification and chemical 
investigation of marine flora

15 NRMinistry of New 
Renewable Energy,

New Delhi

16 NRIndustrial 
Commissionerate, 

Gandhinagar

17 NRUGC –DAE 
Consortium,

Trombay, Mumbai

18

NRMinistry of  Water 
Resources,
New Delhi

19

Ministry of Earth 
Sciences, New Delhi

20.0020

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

2.16Dept. of Atomic
 Energy, Mumbai

Sr. 
No.

21 Studies on the dynamics of the electron/energy 
transfer in multicomponent Ru(II)-trisbipyridyl 
or porphyrin derivatives and interfacial electron 
transfer

6.09Dept. of Atomic
 Energy, Mumbai

22 Development of radiation-induced grafted 
composite polyelectrolytie membrane for fuel 
cell and electro-membrane application

3.93DBT,
New Delhi

23 Inhibition of quorum sensing and bacteria 
communication: Potential for antifouling agents 
from marine algae

5.92DST,
New Delhi

24 Synthesis of monodispersed organic-inorganic 
hybrid nano-structured materials 

NRDST,
New Delhi

25 Sensitized nanoparticles as new hybrid photo-
driven devices

NRDST,
New Delhi

26 Development of electro spun nanofibrous 
membranes for separation and electrochemical 
processes

2.20DST,
New Delhi

27 Functional modification of agar and kappa 
carrageenan for their wider utility in diverse 
applications

2.00DST,
New Delhi

28 Design and synthesis of organocatalysts and 
organometallic catalysts for one pot three 
component enantioselective Strecker reaction 
required for the synthesis of α – amino acids

NRDBT,
New Delhi

29 Development of transgenic groundnut (Arachis 
hypogaea L.) of enhanced abiotic stress tolerance

NRIndian Institute 
of Toxicology 

Research, Lucknow

30 Evaluation of chemo preventive potential of c-
Phycocyanin in mouse skin tumorigenesis and its 
effects on cell cycle regulators and apoptosis 

3.45DST,
New Delhi

31 Structure-property correlation studies of 
imidazolium based room temperature ionic 
liquids in ethylene glycol derivatives: 
Thermodynamic and spectroscopic investigation



B
ie

n
n
ia

l 
R

ep
or

t 
2
0
1
0
-2

0
1
2

f}
ok

f"k
Zd
 i

zfr
osn

u
  2

0
1

0
-2

0
1

2

327326

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

12.00DST,
New Delhi

5.00DST,
New Delhi

Sr. 
No.

32

33

Remotely monitored and controlled high 
capacity RO plant for desalination of sea water

The WRKY family transcription factors in 
Jatropha: Genome-wide cloning and functional 
analysis

Enhancing power output from commercial 
silicon PV modules by concentration and 
selective filtration of incoming solar radiation

A two stage indigenous RO process of 6000 LPH 
capacity for seawater desalination (2 Nos)

Sensors for biologically important ions and 
molecules

Pigment biomarkers and spectral fingerprints of 
mono-specific algae for development of 
detection algorithms of algal blooms from remote 
sensing data

Assessment of techno-economic feasibility of 
large scale seaweed cultivation integrated with 
bio-fertilizer and ethanol production

Design and fabrication of UV-LED based 
photocatalytic reactor for the purification on 
contaminated water

Design, synthesis and DNA interaction studies 
with novel photosensitizer molecules as efficient 
photodynamic therapeutic  reagents

Development of chiral catalysts for asymmetric 
hydroformylation of olefins for the synthesis of 
chiral drug intermediates 

Genetic improvement of Jatropha curcas for 
adaptability and oil yield

Synthesis of monodispersed organic-inorganic 
hybrid nano-structured materials 

1.00DST,
New Delhi

34

NRDST,
New Delhi

35

7.00DST,
New Delhi

36

14.00Department of 
Space,

Ahmedabad

37

NRMinistry of New 
and Renewable 

Energy, New Delhi

38

NRDST,
New Delhi

39

NRDBT,
New Delhi

40

5.00DST,
New Delhi

41

8.58TNBD,
New Delhi

42

8.88DST,
New Delhi

43

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

0.21DST,
New Delhi

Sr. 
No.

44

7.0045

Molecular polymorphism among different 
strains of Dunaliella (Chlorophyceae; 
Chlamydomonadales)

H i g h  p e r f o r m a n c e  n a n o c o m p o s i t e  
polyelectrolyte membranes with low electro-
osmotic drag for energy and electrochemical 
devices

Effective removal of arsenic from ground water 
covering Maslandpur - Ghoshpur blocks of 24 - 
Paraganas (N) (II-Phase) by ion-specific 
adsorbents carrying sorbed ferric hydroxide

DST,
New Delhi

NR46 Ministry of 
Environment & 

Forests, 
New Delhi

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

24.64Officer of the Forest,
Sasan-Gir; 

General Motors 
India Pvt. Ltd., Halol;

and Mahindra & 
Mahindra Ltd., Nasik 

Sr. 
No.

1

18.002 Society for 
Innovation & 
Development,

Bangalore

1.333 General Motors 
India Pvt. Ltd., 

Halol

(B) COLLABORATIVE PROJECTS 

Study on storage of natural gas using 
nanomaterial by IISc, CSMCRI & BPCL to 
undertake experimental study in order to evaluate 
the theoretical study carried out in the project

Development of adsorbents for the recovery of 
CO from power plant flue gas2 

To prepare bio-diesel from Jatropha seeds of 
different origin and carry out performance 
evaluation by various users

Developing 2 acre Jatropha plantation at 
Talegaon, Maharashtra

120.394 General Motor 
Corporation,
Warren, USA

Determination of the economic viability & 
technical feasibility of commercial Jatropha 
curcas production for generation of Jatropha oil 
as bio-fuels feedstock from wastelands

3.875 NTPC, 
Noida (UP)

NR – Funds were not received in the financial year

2011-2012
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327326

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

12.00DST,
New Delhi

5.00DST,
New Delhi

Sr. 
No.

32

33

Remotely monitored and controlled high 
capacity RO plant for desalination of sea water

The WRKY family transcription factors in 
Jatropha: Genome-wide cloning and functional 
analysis

Enhancing power output from commercial 
silicon PV modules by concentration and 
selective filtration of incoming solar radiation

A two stage indigenous RO process of 6000 LPH 
capacity for seawater desalination (2 Nos)

Sensors for biologically important ions and 
molecules

Pigment biomarkers and spectral fingerprints of 
mono-specific algae for development of 
detection algorithms of algal blooms from remote 
sensing data

Assessment of techno-economic feasibility of 
large scale seaweed cultivation integrated with 
bio-fertilizer and ethanol production

Design and fabrication of UV-LED based 
photocatalytic reactor for the purification on 
contaminated water

Design, synthesis and DNA interaction studies 
with novel photosensitizer molecules as efficient 
photodynamic therapeutic  reagents

Development of chiral catalysts for asymmetric 
hydroformylation of olefins for the synthesis of 
chiral drug intermediates 

Genetic improvement of Jatropha curcas for 
adaptability and oil yield

Synthesis of monodispersed organic-inorganic 
hybrid nano-structured materials 

1.00DST,
New Delhi

34

NRDST,
New Delhi

35

7.00DST,
New Delhi

36

14.00Department of 
Space,

Ahmedabad

37

NRMinistry of New 
and Renewable 

Energy, New Delhi

38

NRDST,
New Delhi

39

NRDBT,
New Delhi

40

5.00DST,
New Delhi

41

8.58TNBD,
New Delhi

42

8.88DST,
New Delhi

43

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

0.21DST,
New Delhi

Sr. 
No.

44

7.0045

Molecular polymorphism among different 
strains of Dunaliella (Chlorophyceae; 
Chlamydomonadales)

H i g h  p e r f o r m a n c e  n a n o c o m p o s i t e  
polyelectrolyte membranes with low electro-
osmotic drag for energy and electrochemical 
devices

Effective removal of arsenic from ground water 
covering Maslandpur - Ghoshpur blocks of 24 - 
Paraganas (N) (II-Phase) by ion-specific 
adsorbents carrying sorbed ferric hydroxide

DST,
New Delhi

NR46 Ministry of 
Environment & 

Forests, 
New Delhi

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

24.64Officer of the Forest,
Sasan-Gir; 

General Motors 
India Pvt. Ltd., Halol;

and Mahindra & 
Mahindra Ltd., Nasik 

Sr. 
No.

1

18.002 Society for 
Innovation & 
Development,

Bangalore

1.333 General Motors 
India Pvt. Ltd., 

Halol

(B) COLLABORATIVE PROJECTS 

Study on storage of natural gas using 
nanomaterial by IISc, CSMCRI & BPCL to 
undertake experimental study in order to evaluate 
the theoretical study carried out in the project

Development of adsorbents for the recovery of 
CO from power plant flue gas2 

To prepare bio-diesel from Jatropha seeds of 
different origin and carry out performance 
evaluation by various users

Developing 2 acre Jatropha plantation at 
Talegaon, Maharashtra

120.394 General Motor 
Corporation,
Warren, USA

Determination of the economic viability & 
technical feasibility of commercial Jatropha 
curcas production for generation of Jatropha oil 
as bio-fuels feedstock from wastelands

3.875 NTPC, 
Noida (UP)

NR – Funds were not received in the financial year

2011-2012
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Development of adsorbent for hybrid-sorption 
enhance steam reforming process for production 
of  hydrogen

Biowaste and algae knowledge for the production 
ndof 2  generation Biofuel

Development of protoplast based seeding 
technique and their cultivation using outdoor tank 
culture system for select seaweed species

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

6.45Bharat Petroleum 
Corporation,

Greater Noida

Sr. 
No.

6

NRUniversity 
of Rome, Roma

7

NRThermax Ltd., 
Pune

8

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

22.36Amit Hypophosphites,
Tata Chemicals Ltd.,

Marinelixirs, 
Credo Minerals 
Industries Ltd., 

Anish Chemicals

Sr. 
No.

1

220.142 Gov. of Rajasthan, 
CEERI, FORRAD,
CMFRI, RSMML,

Social Work & 
Research Centre, 

Narwagian 
Church Aid,
Afghanistan

NR3 GMDC Science 
& Research Centre,

Ahmedabad

(C) SPONSORED PROJECTS

NR4 GMDC Science & 
Research Centre,

Ahmedabad

NR – Funds were not received in the financial year

Research and development of adsorbent 
materials for adsorption based space cooling 
system

Know-how demonstration for various 
technologies transferred by CSMCRI to 
entrepreneurs on charge basis

Supply of RO plants of different capacities to 
various parties

Development of nanoclays based on bentonite 
deposits of Gujarat

Beneficiation studies of attapulgite for their 
application in bleaching, oil well drilling & 
pharmaceutical industries

2011-2012

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

NRGMDC Science & 
Research Centre,

Ahmedabad

Sr. 
No.

5

NR6 Reminco Resource 
Pvt. Ltd., 

Ahmedabad

0.497 Jay Chemicals 
Industries, Ltd., 

Ahmedabad

NR – Funds were not received in the financial year

Developing process for producing activated clay 
for suitable hydrocarbons purification from 
Gujarat natural bentonite clays

Feasibility studies for the preparation of 
detergent grade zeolite-A from bauxite

The study on removal of salt from the effluent by 
electro dialysis method 

Exploratory research for making high strength 
a- Plaster of Paris from mineral gypsum 

0.608 FCI Aravali Gypsum 
and Minerals 

India Ltd., Jodhpur, 
Rajasthan

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

1 J H Kharawala Pvt. 
Ltd., Ahmedabad

2 Gujarat Industrial 
Corridor Corporation 

Ltd., Gandhinagar

Marine environmental monitoring work

Bharuch Eco-Aqua 
Infrastructure Ltd.

Cargil India 
Pvt. Ltd., Kutch

Indian Rayon, 
Veraval

Gujarat Construction 
Ltd., Ahmedabad

Cambay Chem Ltd., 
Ahmedabad

Collection of physiochemical and marine 
biological data for regional EIA study for 
Dholera, SIR

NR

NR

NR

NR

NR

90.53

(D)  CONSULTANCY PROJECTS  

NR

2011-2012
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Development of adsorbent for hybrid-sorption 
enhance steam reforming process for production 
of  hydrogen

Biowaste and algae knowledge for the production 
ndof 2  generation Biofuel

Development of protoplast based seeding 
technique and their cultivation using outdoor tank 
culture system for select seaweed species

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

6.45Bharat Petroleum 
Corporation,

Greater Noida

Sr. 
No.

6

NRUniversity 
of Rome, Roma

7

NRThermax Ltd., 
Pune

8

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

22.36Amit Hypophosphites,
Tata Chemicals Ltd.,

Marinelixirs, 
Credo Minerals 
Industries Ltd., 

Anish Chemicals

Sr. 
No.

1

220.142 Gov. of Rajasthan, 
CEERI, FORRAD,
CMFRI, RSMML,

Social Work & 
Research Centre, 

Narwagian 
Church Aid,
Afghanistan

NR3 GMDC Science 
& Research Centre,

Ahmedabad

(C) SPONSORED PROJECTS

NR4 GMDC Science & 
Research Centre,

Ahmedabad

NR – Funds were not received in the financial year

Research and development of adsorbent 
materials for adsorption based space cooling 
system

Know-how demonstration for various 
technologies transferred by CSMCRI to 
entrepreneurs on charge basis

Supply of RO plants of different capacities to 
various parties

Development of nanoclays based on bentonite 
deposits of Gujarat

Beneficiation studies of attapulgite for their 
application in bleaching, oil well drilling & 
pharmaceutical industries

2011-2012

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project Title

NRGMDC Science & 
Research Centre,

Ahmedabad

Sr. 
No.

5

NR6 Reminco Resource 
Pvt. Ltd., 

Ahmedabad

0.497 Jay Chemicals 
Industries, Ltd., 

Ahmedabad

NR – Funds were not received in the financial year

Developing process for producing activated clay 
for suitable hydrocarbons purification from 
Gujarat natural bentonite clays

Feasibility studies for the preparation of 
detergent grade zeolite-A from bauxite

The study on removal of salt from the effluent by 
electro dialysis method 

Exploratory research for making high strength 
a- Plaster of Paris from mineral gypsum 

0.608 FCI Aravali Gypsum 
and Minerals 

India Ltd., Jodhpur, 
Rajasthan

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

1 J H Kharawala Pvt. 
Ltd., Ahmedabad

2 Gujarat Industrial 
Corridor Corporation 

Ltd., Gandhinagar

Marine environmental monitoring work

Bharuch Eco-Aqua 
Infrastructure Ltd.

Cargil India 
Pvt. Ltd., Kutch

Indian Rayon, 
Veraval

Gujarat Construction 
Ltd., Ahmedabad

Cambay Chem Ltd., 
Ahmedabad

Collection of physiochemical and marine 
biological data for regional EIA study for 
Dholera, SIR

NR

NR

NR

NR

NR

90.53

(D)  CONSULTANCY PROJECTS  

NR

2011-2012
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NR – Funds were not received in the financial year

NRTamil Nadu 
Pollution Control 
Board, Chennai

8 Exploring the possibility of valuable chemicals 
from ZLD projects of tannery sector

4.28 RSMML, 
Udaipur

9 Appoint of CSMCRI as Advisor/Consultant for 
setting up a 20 MLD desalination facility at 
Nagaur

NRGujarat Alkalies 
and Chemicals Ltd.,

Vadodara

10 The preliminary survey of the site of solar salt 
production and assessing techno-economic 
feasibility of land for manufacture of common 
salt

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

3 Adani Mundra 
Port and Special 
Economic Zone 

Limited, Ahmedabad

4 Kalpasar 
Technical Cell,
Gandhinagar

5 NRExecutive Engineer, 
Kalpasar Technical 

Cell, Bhavnagar

6 Office of the 
Director of Handicraft 
& Cottage Industries,

Bhubaneswar

7 Kalpasar 
Technical Cell, 
Gandhinagar

0.61

NR

The survey of the area in village Tunda, Mundra 
(Kutch) and assessing the soil characteristics

Survey and assessment of mangrove population 
in Gulf of Khambhat – Kalpasar Project

Survey of potential area of salt production in 
Orissa 

Assessment of baseline, environmental quality 
and social status on coastal, tidal and marine 
areas of Kalpasar project

Study of present status of salt pans and 
assessment of social, economical and 
environmental impact (positive and negative) in 
context to the proposed site of the Kalpasar 
reservoir

NR

NR

6. Human Resources Development

A. Training Programme Attended by CSMCRI Staff

Organizer Date Name of the staffTitle of the programmeSr. 
No.

1 4-9 Jan., 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

V. Harikrishnan

Workshop on Intellectual Property
Protection & Management Issues

Meeting of Chairpersons of  
Knowledge Resource Centers

Workshop on Effective 
Implementation of RTI Act 

Refresher Programme for Section 
Officers

Planning for Life  after Retirement

Induction Training Programme
for Scientists

Training Programme on Service 
Jurisprudence for Personal 
Management

Refresher Training Programme 
for Section Officer (F&A)

2 13-15 Jan., 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

K. Rajagopalan

3 22-23 Feb., 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

David Livingston

4 3-5 March, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Beena Tyagi

5 15-16 April, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Arvind Sharma

6 6-7 May, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Rambabu

7 6-7 May, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Anil Kumar

8 6-7 May, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

D.B. Shukla

Work-Life Balance for Women 
Scientists

Workshop on Effective 
Implementation of RTI Act 

Workshop on Effective 
Implementation of RTI Act 

9 10-14 May, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Kumar Rahul

10 14-16 June, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Kuldeep Kaushik

11 4-13 July, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Aneesha Singh

2010-2011

330
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NR – Funds were not received in the financial year

NRTamil Nadu 
Pollution Control 
Board, Chennai

8 Exploring the possibility of valuable chemicals 
from ZLD projects of tannery sector

4.28 RSMML, 
Udaipur

9 Appoint of CSMCRI as Advisor/Consultant for 
setting up a 20 MLD desalination facility at 
Nagaur

NRGujarat Alkalies 
and Chemicals Ltd.,

Vadodara

10 The preliminary survey of the site of solar salt 
production and assessing techno-economic 
feasibility of land for manufacture of common 
salt

Funding 
Agency

Amount Received
 (Rs. in Lakhs)

Project TitleSr. 
No.

3 Adani Mundra 
Port and Special 
Economic Zone 

Limited, Ahmedabad

4 Kalpasar 
Technical Cell,
Gandhinagar

5 NRExecutive Engineer, 
Kalpasar Technical 

Cell, Bhavnagar

6 Office of the 
Director of Handicraft 
& Cottage Industries,

Bhubaneswar

7 Kalpasar 
Technical Cell, 
Gandhinagar

0.61

NR

The survey of the area in village Tunda, Mundra 
(Kutch) and assessing the soil characteristics

Survey and assessment of mangrove population 
in Gulf of Khambhat – Kalpasar Project

Survey of potential area of salt production in 
Orissa 

Assessment of baseline, environmental quality 
and social status on coastal, tidal and marine 
areas of Kalpasar project

Study of present status of salt pans and 
assessment of social, economical and 
environmental impact (positive and negative) in 
context to the proposed site of the Kalpasar 
reservoir

NR

NR

6. Human Resources Development

A. Training Programme Attended by CSMCRI Staff

Organizer Date Name of the staffTitle of the programmeSr. 
No.

1 4-9 Jan., 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

V. Harikrishnan

Workshop on Intellectual Property
Protection & Management Issues

Meeting of Chairpersons of  
Knowledge Resource Centers

Workshop on Effective 
Implementation of RTI Act 

Refresher Programme for Section 
Officers

Planning for Life  after Retirement

Induction Training Programme
for Scientists

Training Programme on Service 
Jurisprudence for Personal 
Management

Refresher Training Programme 
for Section Officer (F&A)

2 13-15 Jan., 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

K. Rajagopalan

3 22-23 Feb., 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

David Livingston

4 3-5 March, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Beena Tyagi

5 15-16 April, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Arvind Sharma

6 6-7 May, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Rambabu

7 6-7 May, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Anil Kumar

8 6-7 May, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

D.B. Shukla

Work-Life Balance for Women 
Scientists

Workshop on Effective 
Implementation of RTI Act 

Workshop on Effective 
Implementation of RTI Act 

9 10-14 May, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Kumar Rahul

10 14-16 June, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Kuldeep Kaushik

11 4-13 July, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Aneesha Singh

2010-2011
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Organizer Date Name of the staffTitle of the programmeSr. 
No.

12 4-13 July, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

V. KulshresthaInduction Training Programme
for Scientists

13 4-13 July, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Hariom GuptaInduction Training Programme
for Scientists

14 14-17 Sept., 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Ravi H. PatelOrientation Training Programme 
for Assistants Appointed on 
Compassionate Grounds

Competency Development 
Programme for Technical Officer

Competency Development 
Programme for Technical Officer

15 28 Sept. – 
1 Oct.,  2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

B.S. Makwana

16 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

H.R. Brahmbhatt 28 
1 Oct.,  2010

Sept. – 

17 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

R.J. Sanghavi28 
1 Oct.,  2010

Sept. – Competency Development 
Programme for Technical Officer

Competency Development 
Programme for Technical Officer

Self-Effectiveness at Workplace

Planning for Life  after Retirement

Competency Development 
Programme for Technical Officer

Competency Development 
Programme for Technical Officer

18 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

28 
1 Oct.,  2010

Sept. – 

19 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

25-27 Oct., 
2010

20 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

28-30 Oct., 
2010

21 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

28-30 Oct., 
2010

22 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

9-12 Nov., 
2010

23 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

9-12 Nov., 
2010

Jignesh Shukla

Rambabu

S.D. Bhatt

A.M. Shah

A.B. Boricha

M.T. Shah

Planning for Life  after Retirement

333332

Organizer Date Name of the staffTitle of the programmeSr. 
No.

24 08-10 Feb., 
2011

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

25 28-30 March, 
2011

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

3 10-12 May, 
2011

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Harnessing Intellectual Property 
for Strategic Competitive and 
Collaborative Advantage 

Planning for Life  after Retirement

High End Workshop for 
Transparency Officers/AA and 
PIOs of CSIR System

S.H. Zaidi

Amjad Hussain

K. Rajagopalan

2011-2012

Organizer Date Name of the staffTitle of the programmeSr. 
No.

Induction Training Programme for 
SO & Executive Asst. Batch 
Phase 2

nd 
2

nd 

1 9-27 May,
2011

CSIR-HRDC-
Ghaziabad,
New Delhi

S.D. Chauhan 

Induction  Training Programme 
for SO & Executive Asst. Batch 

 Phase nd nd 
2 2

2 9-27 May,
2011

CSIR-HRDC-
Ghaziabad,
New Delhi

N. Chandalia 

Training Programme on Emotional 
Intelligence for Managerial 
Efficiency

4 18-20 July,
2011

CSIR-HRDC-
Ghaziabad,
New Delhi

Girija Shankar 

Training Programme on Emotional 
Intelligence for Managerial 
Efficiency

5 18-20 July,
2011

CSIR-HRDC-
Ghaziabad,
New Delhi

Kumar Rahul 

Training Programme on Emotional 
Intelligence for Managerial 
Efficiency

6 18-20 July,
2011

CSIR-HRDC-
Ghaziabad,
New Delhi

Rambabu

7 18-20 July,
2011

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

J.K. Pothal Training Programme on 
Emotional Intelligence for 
Managerial Efficiency

8 24-26 ,
2011

AugustCSIR-HRDC-  
Ghaziabad, 
New Delhi    

R.J. Tayade Training Programme on Crafting 
Effective S&T Communication

9 19-23 , 
2011
September S. Bhattacharya Training Programme on Crafting 

and Managing R&D Projects
CSIR-HRDC-  
Ghaziabad, 
New Delhi    
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Organizer Date Name of the staffTitle of the programmeSr. 
No.

12 4-13 July, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

V. KulshresthaInduction Training Programme
for Scientists

13 4-13 July, 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Hariom GuptaInduction Training Programme
for Scientists

14 14-17 Sept., 
2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Ravi H. PatelOrientation Training Programme 
for Assistants Appointed on 
Compassionate Grounds

Competency Development 
Programme for Technical Officer

Competency Development 
Programme for Technical Officer

15 28 Sept. – 
1 Oct.,  2010

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

B.S. Makwana

16 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

H.R. Brahmbhatt 28 
1 Oct.,  2010

Sept. – 

17 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

R.J. Sanghavi28 
1 Oct.,  2010

Sept. – Competency Development 
Programme for Technical Officer

Competency Development 
Programme for Technical Officer

Self-Effectiveness at Workplace

Planning for Life  after Retirement

Competency Development 
Programme for Technical Officer

Competency Development 
Programme for Technical Officer

18 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

28 
1 Oct.,  2010

Sept. – 

19 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

25-27 Oct., 
2010

20 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

28-30 Oct., 
2010

21 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

28-30 Oct., 
2010

22 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

9-12 Nov., 
2010

23 CSIR-HRDC-  
Ghaziabad, 
New Delhi    

9-12 Nov., 
2010

Jignesh Shukla

Rambabu

S.D. Bhatt

A.M. Shah

A.B. Boricha

M.T. Shah

Planning for Life  after Retirement

333332

Organizer Date Name of the staffTitle of the programmeSr. 
No.

24 08-10 Feb., 
2011

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

25 28-30 March, 
2011

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

3 10-12 May, 
2011

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

Harnessing Intellectual Property 
for Strategic Competitive and 
Collaborative Advantage 

Planning for Life  after Retirement

High End Workshop for 
Transparency Officers/AA and 
PIOs of CSIR System

S.H. Zaidi

Amjad Hussain

K. Rajagopalan

2011-2012

Organizer Date Name of the staffTitle of the programmeSr. 
No.

Induction Training Programme for 
SO & Executive Asst. Batch 
Phase 2

nd 
2

nd 

1 9-27 May,
2011

CSIR-HRDC-
Ghaziabad,
New Delhi

S.D. Chauhan 

Induction  Training Programme 
for SO & Executive Asst. Batch 

 Phase nd nd 
2 2

2 9-27 May,
2011

CSIR-HRDC-
Ghaziabad,
New Delhi

N. Chandalia 

Training Programme on Emotional 
Intelligence for Managerial 
Efficiency

4 18-20 July,
2011

CSIR-HRDC-
Ghaziabad,
New Delhi

Girija Shankar 

Training Programme on Emotional 
Intelligence for Managerial 
Efficiency

5 18-20 July,
2011

CSIR-HRDC-
Ghaziabad,
New Delhi

Kumar Rahul 

Training Programme on Emotional 
Intelligence for Managerial 
Efficiency

6 18-20 July,
2011

CSIR-HRDC-
Ghaziabad,
New Delhi

Rambabu

7 18-20 July,
2011

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

J.K. Pothal Training Programme on 
Emotional Intelligence for 
Managerial Efficiency

8 24-26 ,
2011

AugustCSIR-HRDC-  
Ghaziabad, 
New Delhi    

R.J. Tayade Training Programme on Crafting 
Effective S&T Communication

9 19-23 , 
2011
September S. Bhattacharya Training Programme on Crafting 

and Managing R&D Projects
CSIR-HRDC-  
Ghaziabad, 
New Delhi    



B. M.Sc. / M.Tech. / B.E Dissertation/Thesis Submitted 

2010-2011

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Degree

M.Sc. Dr. S. Kannan Devi Ahilya
Viswavidyalaya, 
Indore

Sr. 
No.

1 Ms. Ankita Sharma 

Ms. Anita Badlani

Ms. Ankita Patel

Mr. Gandhi Ronak

Ms. Hemadri Sharma

Epoxidation of ethyl 
linoleate and 
vegetable oils using 
CoCuAl ternary 
hydrotalcites

Molecular 
characterization of 
genetic divergence in 
Salicornia brachiata 
(Roxb.) using RAPD 
and ISSR markers

Molecular markers 
based assessment of 
selected genotypes of 
Simmondsia Chinensis 
(Link.) Schneider

In vitro studies in 
Simmondsia chinensis 
and Jatropha curcas

Assessment of 
methylation pattern by 
methylation sensitive 
amplified 
polymorphism (MSAP) 
profiling in biodiesel 
crop (Jatropha curcas 
L.) subjected to salinity 
stress

M.Sc. Dr. Ch. Ravi 
Prakash

Saurashtra 
University, 
Rajkot 

2

M.Sc. Dr. Ch. Ravi 
Prakash

Sardar Patel 
University, 
VV Nagar 

3

M.Tech. Dr. J. Chikara Saurashtra 
University, 
Rajkot 

4

M.Sc. Dr. J. Chikara Mody Institute 
of Science and 
Technology,  
Lakshmangarh, 
Sikar

5

M.Sc. Dr. J. Chikara Bhavnagar 
University, 
Bhavnagar

6 Ms. Aditi Langalia Cloning of a 
pathogenesis related 
proteins (PR-10) from 
Jatropha curcas L.

M.Sc. Dr. J. Chikara Bhavnagar 
University, 
Bhavnagar

7 Ms. Khushboo
Sadadia

Identification and 
isolation of WRKY 
transcription factor 
from Jatropha curcas
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Organizer Date Name of the staffTitle of the programmeSr. 
No.

28-30 , 
2011
SeptemberCSIR-HRDC-  

Ghaziabad, 
New Delhi    

V.M. RajanProfessional Skills Development 
Programme For PS / PA / 
Stenographer

10

28-30 September, 
2011

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

P.G.M. PillaiProfessional Skills Development 
Programme For PS / PA / 
Stenographer

11

28-30 September, 
2011

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

V.J. Gohel Professional Skills Development 
Programme For PS / PA / 
Stenographer

12

10-19 , 
2011

OctoberCSIR-HRDC-
Ghaziabad,
New Delhi

Shibaji Ghosh Induction Training Programme for 
Newly Recruited Scientists

13

14-18 , 
2011
NovemberCSIR-HRDC-

Ghaziabad,
New Delhi

S.S. ChoudharyMDP for Section Officers and 
Under Secretary Level Officers of 
Admin, Finance and S&P Streams

14

01-03 ,
2012
FebruaryCSIR-HRDC-

Ghaziabad,
New Delhi

A.C. Gairola Raj Bhasha Kaushal Vikas 
Prashikshan Karyakram

15

22-24 , 
2012
FebruaryCSIR-HRDC-

Ghaziabad,
New Delhi

D.B. Shukla Workshop on HR Development in 
CSIR

16

18-27 ,
2012

MarchCSIR-HRDC-
Ghaziabad,
New Delhi

M.S. RathoreInduction Training Programme for 
Newly Recruited Scientists

17



B. M.Sc. / M.Tech. / B.E Dissertation/Thesis Submitted 

2010-2011

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Degree

M.Sc. Dr. S. Kannan Devi Ahilya
Viswavidyalaya, 
Indore

Sr. 
No.

1 Ms. Ankita Sharma 

Ms. Anita Badlani

Ms. Ankita Patel

Mr. Gandhi Ronak

Ms. Hemadri Sharma

Epoxidation of ethyl 
linoleate and 
vegetable oils using 
CoCuAl ternary 
hydrotalcites

Molecular 
characterization of 
genetic divergence in 
Salicornia brachiata 
(Roxb.) using RAPD 
and ISSR markers

Molecular markers 
based assessment of 
selected genotypes of 
Simmondsia Chinensis 
(Link.) Schneider

In vitro studies in 
Simmondsia chinensis 
and Jatropha curcas

Assessment of 
methylation pattern by 
methylation sensitive 
amplified 
polymorphism (MSAP) 
profiling in biodiesel 
crop (Jatropha curcas 
L.) subjected to salinity 
stress

M.Sc. Dr. Ch. Ravi 
Prakash

Saurashtra 
University, 
Rajkot 

2

M.Sc. Dr. Ch. Ravi 
Prakash

Sardar Patel 
University, 
VV Nagar 

3

M.Tech. Dr. J. Chikara Saurashtra 
University, 
Rajkot 

4

M.Sc. Dr. J. Chikara Mody Institute 
of Science and 
Technology,  
Lakshmangarh, 
Sikar

5

M.Sc. Dr. J. Chikara Bhavnagar 
University, 
Bhavnagar

6 Ms. Aditi Langalia Cloning of a 
pathogenesis related 
proteins (PR-10) from 
Jatropha curcas L.

M.Sc. Dr. J. Chikara Bhavnagar 
University, 
Bhavnagar

7 Ms. Khushboo
Sadadia

Identification and 
isolation of WRKY 
transcription factor 
from Jatropha curcas
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Organizer Date Name of the staffTitle of the programmeSr. 
No.

28-30 , 
2011
SeptemberCSIR-HRDC-  

Ghaziabad, 
New Delhi    

V.M. RajanProfessional Skills Development 
Programme For PS / PA / 
Stenographer

10

28-30 September, 
2011

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

P.G.M. PillaiProfessional Skills Development 
Programme For PS / PA / 
Stenographer

11

28-30 September, 
2011

CSIR-HRDC-  
Ghaziabad, 
New Delhi    

V.J. Gohel Professional Skills Development 
Programme For PS / PA / 
Stenographer

12

10-19 , 
2011

OctoberCSIR-HRDC-
Ghaziabad,
New Delhi

Shibaji Ghosh Induction Training Programme for 
Newly Recruited Scientists

13

14-18 , 
2011
NovemberCSIR-HRDC-

Ghaziabad,
New Delhi

S.S. ChoudharyMDP for Section Officers and 
Under Secretary Level Officers of 
Admin, Finance and S&P Streams

14

01-03 ,
2012
FebruaryCSIR-HRDC-

Ghaziabad,
New Delhi

A.C. Gairola Raj Bhasha Kaushal Vikas 
Prashikshan Karyakram

15

22-24 , 
2012
FebruaryCSIR-HRDC-

Ghaziabad,
New Delhi

D.B. Shukla Workshop on HR Development in 
CSIR

16

18-27 ,
2012

MarchCSIR-HRDC-
Ghaziabad,
New Delhi

M.S. RathoreInduction Training Programme for 
Newly Recruited Scientists

17
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337336

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

DegreeSr. 
No.

Metagenomical 
assessment of initial 
soil microbial 
diversity in rocky 
wasteland

M.Sc. Dr. J. Chikara Sardar Patel 
University, 
Vallabh 
Vidyanagar 

8 Mr. Jaikishan
Dhangdhariya

M.Sc. Dr. J. Chikara Sardar Patel 
University, 
Vallabh 
Vidyanagar 

9 Mr. Vipul 
Bambhaniya

Molecular cloning of 
JcPR10 gene, 
expression and 
purification of its 
recombinant protein 
and development of 
regeneration protocol 
in Okra and Tomato

M.Sc. Dr. J. Chikara Saurashtra
University, 
Rajkot

10 Mr. Amit Jadav In vitro studies on leaf 
regeneration of 
vegetable rennet 
(Withania coagulans), 
a critically endangered 
medicinal plant

M.Sc. Dr. J. Chikara11 Bhavnagar 
University, 
Bhavnagar

Ms. Poorvi Sachani Molecular cloning of 
a WRKY transcription 
factor from  Jatropha 
curcas L.

M.Sc. Dr. A.B. Panda12 Indian School 
of Mines,
Dhanbad

Ms. Ankita Sinha Baeyer-Villiger 
oxidation using 
molecular oxygen and 
Claisen-Schmidt 
condensation reaction 
over mesoporous 
zirconium phosphate  

M.Sc. Dr. H.M. Mody Indian School 
of Mines,
Dhanbad

Ms.Woormileela 
Sinha

Preparation and 
characterization of 
magnesium carbonate 
hydrates and MgO and 
their catalytic 
evaluation for some 
organic transformation

13

M.Tech. Dr. G.R. 
Desale

Nirma 
University, 
Ahmedabad 

14 Mr. Bhavesh Patel Investigations on flow 
behavior inside the 
compartments of 
electrodialysis (ED) 
stack 

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

DegreeSr. 
No.

M.Tech. Dr. G.R. 
Desale

Nirma 
University, 
Ahmedabad 

15 Mr. Darshan Patel 

M.Tech. Dr. S. Maiti Nirma 
University, 
Ahmedabad 

16 Mr. Krunal Shah

M.Tech. Dr. S. Goel GS Institute of 
Technology & 
Science, Indore

17 Mr. Navalsingh
Parmar

M.Sc. Kadi Sarva
Vishwa 
Vidyalaya, 
Gandhinagar

18 Ms. Shilpa Chauhan

M.Sc. Veer Narmad 
South Gujarat 
University, 
Surat

19

Dr. S. Mishra

Dr. K.H. ModyMs. Mittal Patel 

M.Sc. CG Bhakta, 
Institute of 
Biotechnology, 
Surat

20 Dr. C.R.K.
Reddy

Ms. Rajeshwari
Sarvaiya

M.Tech. Dr. S. Mishra Padmashree 
Dr D Y Patil 
University, 
Navi Mumbai

21 Mr. Satyen Mitra
Mr. Govind Motwani

Microalgal biofuel

M.Sc. Mr. S. 
Bhattacharya

MB Patel 
Science College, 
Anand

22 Mr. Vikram Poriya Biogas production 
from residual deoiled 
biomass of micropore 
chlorella & Jatropha 
cake

Assessment of ground 
water quality of
Bhavnagar with a 
focus on bacterial 
contamination
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Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

DegreeSr. 
No.

Metagenomical 
assessment of initial 
soil microbial 
diversity in rocky 
wasteland

M.Sc. Dr. J. Chikara Sardar Patel 
University, 
Vallabh 
Vidyanagar 

8 Mr. Jaikishan
Dhangdhariya

M.Sc. Dr. J. Chikara Sardar Patel 
University, 
Vallabh 
Vidyanagar 

9 Mr. Vipul 
Bambhaniya

Molecular cloning of 
JcPR10 gene, 
expression and 
purification of its 
recombinant protein 
and development of 
regeneration protocol 
in Okra and Tomato

M.Sc. Dr. J. Chikara Saurashtra
University, 
Rajkot

10 Mr. Amit Jadav In vitro studies on leaf 
regeneration of 
vegetable rennet 
(Withania coagulans), 
a critically endangered 
medicinal plant

M.Sc. Dr. J. Chikara11 Bhavnagar 
University, 
Bhavnagar

Ms. Poorvi Sachani Molecular cloning of 
a WRKY transcription 
factor from  Jatropha 
curcas L.

M.Sc. Dr. A.B. Panda12 Indian School 
of Mines,
Dhanbad

Ms. Ankita Sinha Baeyer-Villiger 
oxidation using 
molecular oxygen and 
Claisen-Schmidt 
condensation reaction 
over mesoporous 
zirconium phosphate  

M.Sc. Dr. H.M. Mody Indian School 
of Mines,
Dhanbad

Ms.Woormileela 
Sinha

Preparation and 
characterization of 
magnesium carbonate 
hydrates and MgO and 
their catalytic 
evaluation for some 
organic transformation

13

M.Tech. Dr. G.R. 
Desale

Nirma 
University, 
Ahmedabad 

14 Mr. Bhavesh Patel Investigations on flow 
behavior inside the 
compartments of 
electrodialysis (ED) 
stack 

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

DegreeSr. 
No.

M.Tech. Dr. G.R. 
Desale

Nirma 
University, 
Ahmedabad 

15 Mr. Darshan Patel 

M.Tech. Dr. S. Maiti Nirma 
University, 
Ahmedabad 

16 Mr. Krunal Shah

M.Tech. Dr. S. Goel GS Institute of 
Technology & 
Science, Indore

17 Mr. Navalsingh
Parmar

M.Sc. Kadi Sarva
Vishwa 
Vidyalaya, 
Gandhinagar

18 Ms. Shilpa Chauhan

M.Sc. Veer Narmad 
South Gujarat 
University, 
Surat

19

Dr. S. Mishra

Dr. K.H. ModyMs. Mittal Patel 

M.Sc. CG Bhakta, 
Institute of 
Biotechnology, 
Surat

20 Dr. C.R.K.
Reddy

Ms. Rajeshwari
Sarvaiya

M.Tech. Dr. S. Mishra Padmashree 
Dr D Y Patil 
University, 
Navi Mumbai

21 Mr. Satyen Mitra
Mr. Govind Motwani

Microalgal biofuel

M.Sc. Mr. S. 
Bhattacharya

MB Patel 
Science College, 
Anand

22 Mr. Vikram Poriya Biogas production 
from residual deoiled 
biomass of micropore 
chlorella & Jatropha 
cake

Assessment of ground 
water quality of
Bhavnagar with a 
focus on bacterial 
contamination



2011-2012

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Degree

M.Sc. Dr. B. Tyagi SVNIT, Surat

Sr. 
No.

1 Ms. Nimisha Singh

Ms. Surinder Kaur
Ms. Ruchi Arora
Ms. Priyanka Verma

Ms. Pooja Bachani

Mr. Mithesh 
Kumarchhatrala

Ms. Ira Joshi

Ms. Gargi Sengupta

Ms. Shilpa Bothra

Mr. Prateek Jain     

Characterization and 
transesterification of 
Jatropha curcas oil

Effect of ethylene 
glycol monomethyl 
ether on micellization 
of TX – 1W in 
aqueous medium

Introduction to plant 
tissue culture 
techniques, RAPD 
polymorphism and 
histological 
preparations

Synthesis and 
characterization of 
calixarene based 
sensors for ion-
recognition study

Studies on fungal 
diversity in the soil 
cultivated with 
Jatropha

Synthesis and 
characterization of 
chiral aminoalcohol 
based ligands and its 
Ti (IV) complexes for 
asymmetric Strecker 
reaction

Transesterification 
and esterification 
reactions using solid 
acid catalyst

Studies on removal  of 
olefin as different 
molecular weight from 
aromatic hydrocarbon 
by acid activated clay

M.Sc. Dr. Arvind 
Kumar

NIT, Jalandhar2

B.Tech. Dr. J. Chikara Jayoti Vidyapith 
Women's 
University,
Jaipur

3

M.Sc. Dr. P. Paul Navyug Science 
College, 
Surat

4

M.Sc. Bhagwan 
Mahavir 
College of 
Biotechnology, 
Surat

5 Dr. J. Chikara 

M.Sc. Tezpur 
University,
Tezpur

6 Dr. N.H. Khan

M.Sc. SVNIT, 
Surat

7 Dr. B. Tyagi 

B.Tech. Rajiv Gandhi 
Institute of 
Petroleum 
Technology, 
Rae Bareli

8 Dr. H.M. Modi
Dr. H.C. Bajaj 
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339338

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

DegreeSr. 
No.

M.Sc. Prof. B. Jha AN Patel 
PG Institute, 
Anand

23 Ms. Komal Dimana Study on agrobacterium 
mediated genetic 
transformation in 
nicotianatabacum using 
pCAMBIA 1301 vector

B.E. Mr. P. Kumar SS Eng. 
College, 
Bhavnagar

24 Ms. Jigna Patel Internet with  computer 
management system  

B.E. Mr. P. Kumar VVP Eng. 
College, Rajkot

25 Mr. Janki Makwana Internet with  computer 
management system  

M.Sc. Kadi Sarva
Vishwavidyalay, 
Gandhinagar

26 Dr. K.H. ModyMr. Aakanksha Gohil Effect of nutritional 
and physical factors on 
production of organic 
solvent tolerant 
protease from bacillus 
cerus strain AK 1871

Ph.d Sir. P T. 
Sarvajanik 
College of 
Science, 
Surat

27 Dr. B. Ganguly Prof. Ketan Desai 
(IASC-INSA-NASI 
Summer Research 
Fellow – 2010)

Mechanistic study of 
rearrangement process 
in styrene-based 
system via 
deiodination pathway: 
A computational study

M.Sc. IISER, 
Pune 

28 Dr. A. Das Understanding 
recognition 
phenomenon at 
molecular level using 
fluorescence markers   

Mr. Shishir Chourey
(IASC-INSA-NASI 
Summer Research 
Fellow – 2010) 

M.Tech. Sastra 
University, 
Thanjavur

29 Dr. S. Kannan Kinetic studies for 
transesterification 
reaction of sunflower 
oil with methanol 
using CaAl-LDH as 
catalyst

Mr. S. Palaniappan
(IASC-INSA-NASI 
Summer Research 
Fellow – 2010) 



2011-2012

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Degree

M.Sc. Dr. B. Tyagi SVNIT, Surat

Sr. 
No.

1 Ms. Nimisha Singh

Ms. Surinder Kaur
Ms. Ruchi Arora
Ms. Priyanka Verma

Ms. Pooja Bachani

Mr. Mithesh 
Kumarchhatrala

Ms. Ira Joshi

Ms. Gargi Sengupta

Ms. Shilpa Bothra

Mr. Prateek Jain     

Characterization and 
transesterification of 
Jatropha curcas oil

Effect of ethylene 
glycol monomethyl 
ether on micellization 
of TX – 1W in 
aqueous medium

Introduction to plant 
tissue culture 
techniques, RAPD 
polymorphism and 
histological 
preparations

Synthesis and 
characterization of 
calixarene based 
sensors for ion-
recognition study

Studies on fungal 
diversity in the soil 
cultivated with 
Jatropha

Synthesis and 
characterization of 
chiral aminoalcohol 
based ligands and its 
Ti (IV) complexes for 
asymmetric Strecker 
reaction

Transesterification 
and esterification 
reactions using solid 
acid catalyst

Studies on removal  of 
olefin as different 
molecular weight from 
aromatic hydrocarbon 
by acid activated clay

M.Sc. Dr. Arvind 
Kumar

NIT, Jalandhar2

B.Tech. Dr. J. Chikara Jayoti Vidyapith 
Women's 
University,
Jaipur

3

M.Sc. Dr. P. Paul Navyug Science 
College, 
Surat

4

M.Sc. Bhagwan 
Mahavir 
College of 
Biotechnology, 
Surat

5 Dr. J. Chikara 

M.Sc. Tezpur 
University,
Tezpur

6 Dr. N.H. Khan

M.Sc. SVNIT, 
Surat

7 Dr. B. Tyagi 

B.Tech. Rajiv Gandhi 
Institute of 
Petroleum 
Technology, 
Rae Bareli

8 Dr. H.M. Modi
Dr. H.C. Bajaj 
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339338

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

DegreeSr. 
No.

M.Sc. Prof. B. Jha AN Patel 
PG Institute, 
Anand

23 Ms. Komal Dimana Study on agrobacterium 
mediated genetic 
transformation in 
nicotianatabacum using 
pCAMBIA 1301 vector

B.E. Mr. P. Kumar SS Eng. 
College, 
Bhavnagar

24 Ms. Jigna Patel Internet with  computer 
management system  

B.E. Mr. P. Kumar VVP Eng. 
College, Rajkot

25 Mr. Janki Makwana Internet with  computer 
management system  

M.Sc. Kadi Sarva
Vishwavidyalay, 
Gandhinagar

26 Dr. K.H. ModyMr. Aakanksha Gohil Effect of nutritional 
and physical factors on 
production of organic 
solvent tolerant 
protease from bacillus 
cerus strain AK 1871

Ph.d Sir. P T. 
Sarvajanik 
College of 
Science, 
Surat

27 Dr. B. Ganguly Prof. Ketan Desai 
(IASC-INSA-NASI 
Summer Research 
Fellow – 2010)

Mechanistic study of 
rearrangement process 
in styrene-based 
system via 
deiodination pathway: 
A computational study

M.Sc. IISER, 
Pune 

28 Dr. A. Das Understanding 
recognition 
phenomenon at 
molecular level using 
fluorescence markers   

Mr. Shishir Chourey
(IASC-INSA-NASI 
Summer Research 
Fellow – 2010) 

M.Tech. Sastra 
University, 
Thanjavur

29 Dr. S. Kannan Kinetic studies for 
transesterification 
reaction of sunflower 
oil with methanol 
using CaAl-LDH as 
catalyst

Mr. S. Palaniappan
(IASC-INSA-NASI 
Summer Research 
Fellow – 2010) 
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341340

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Degree

M.Sc. Dr. J. Chikara ARIBAS, 
Vallabh 
Vidyanagar

Sr. 
No.

9 Ms. Khushali Patel

Ms. Shalini Chauhan

Meta genomic 
analysis of microbial 
communities in 
wasteland soils

RAPD analysis for 
identification of 
hybrids and anatomical 
observation of in vitro 
organs of Jatropha 
curcas

Remediation of 
atrazine from water by 
low pressure thin film 
composite membrane

A study of antifouling 
behavior of 
amphiphilic 
copolymer micelles 
deposited 
ultrafiltration 
membranes

Protein fouling in e-
poly L-lysine 
concentration using 
thin film composite 
polyamide 
nanofiltration 
membrane with 
modified composition

M.Sc. Dr. J. Chikara ARIBAS, 
Vallabh 
Vidyanagar

10

Mr. Mayank Saxena M.Tech. Dr. A. 
Bhattacharya

CIPET, 
Lucknow

11

Mr. Keval Mistry

Ms. Sadhana Devi M.Tech. Dr. S. Jewrajka CIPET, 
Lucknow

12

M.Tech. Dr. N.K. Saha CIPET, 
Lucknow

13

MMS 
Program

Dr. K.H. Modi BK School of 
Management,
Ahmedabad

14 Ms. Nikita Jain

Mr. Nirav Parmar

Mr. Gadhiya Rahul

Seawater sampling 
and mangrove survey 
at the sea coast

Isolation and 
screening of lipid 
bearing microalgae 
from the Gulf of 
Kutch 

Utilization of 
agrowaste for bio-
surfactant production

M.Sc. 15 Dr. S. Mishra CG Bhakta 
Institute of 
Biotechnology, 
Surat

M.Sc.16 Dr. K.H. Modi CG Bhakta 
Institute of 
Biotechnology, 
Surat

Ms. Barkha Purohit

Mr. Jasminkumar
Kheni

Isolation and 
screening of 
polyhydroxyalkanoates
(PHA'S) producing 
marine halotolerant 
bacteria utilizing 
glycerol from Gujarat 
coast (India)

Molecular assessment 
of genetic purity of 
leaf regenerated 
cultures and 
histological 
observations in 
biodiesel crop 
(Jatropha curcas)

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Degree

M.Sc. Dr. S. Mishra Madurai 
Kamaraj
University,
Madurai

Sr. 
No.

17

M.Sc. Dr. J. Chikara AN Patel PG 
Institute, 
Anand

18

M.Tech. Dr. S. Maiti SVNIT, 
Surat

19 Ms. Hetal Trivedi Performance 
evaluation of stepped 
solar still unit for 
seawater desalination

MCA Mr. A. Kumar Bhavnagar 
University,
Bhavnagar

20 Ms. Dodiya Komalba Web application in 
library books & 
reprographic inventory

M.Sc. Dr. S. 
Bhattacharya 

BM  College of 
Biotechnology,
Surat

21 Ms. Honey Parekh Fermentative 
production of ε-
polylysine through 
soil bacteria

M.Sc. Dr. C.R.K. 
Reddy

Veer Narmad 
South Gujarat 
University, 
Surat

22 Ms. Vaishali Saliya Molecular phylogeny 
of the genus Ulva 
(Ulvophycea, 
Chlorophyta) occurring 
along Gujarat coast

M.Tech. Dr. H.C. Bajaj SVNIT, 
Surat

23

M.Sc. Dr. K.H. 
Mody

The Maharaja 
Sayajirao 
University of 
Baroda, 
Vadodara

24

Mr. Sameerkumar
Dohare

Mesoporous beta 
zeolite synthesis & 
isomerization of 
higher alkane

Ms. Nazneen
Mansuri

Removal of 
ammonical nitrogen 
using low cost 
adsorbents
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341340

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Degree

M.Sc. Dr. J. Chikara ARIBAS, 
Vallabh 
Vidyanagar

Sr. 
No.

9 Ms. Khushali Patel

Ms. Shalini Chauhan

Meta genomic 
analysis of microbial 
communities in 
wasteland soils

RAPD analysis for 
identification of 
hybrids and anatomical 
observation of in vitro 
organs of Jatropha 
curcas

Remediation of 
atrazine from water by 
low pressure thin film 
composite membrane

A study of antifouling 
behavior of 
amphiphilic 
copolymer micelles 
deposited 
ultrafiltration 
membranes

Protein fouling in e-
poly L-lysine 
concentration using 
thin film composite 
polyamide 
nanofiltration 
membrane with 
modified composition

M.Sc. Dr. J. Chikara ARIBAS, 
Vallabh 
Vidyanagar

10

Mr. Mayank Saxena M.Tech. Dr. A. 
Bhattacharya

CIPET, 
Lucknow

11

Mr. Keval Mistry

Ms. Sadhana Devi M.Tech. Dr. S. Jewrajka CIPET, 
Lucknow

12

M.Tech. Dr. N.K. Saha CIPET, 
Lucknow

13

MMS 
Program

Dr. K.H. Modi BK School of 
Management,
Ahmedabad

14 Ms. Nikita Jain

Mr. Nirav Parmar

Mr. Gadhiya Rahul

Seawater sampling 
and mangrove survey 
at the sea coast

Isolation and 
screening of lipid 
bearing microalgae 
from the Gulf of 
Kutch 

Utilization of 
agrowaste for bio-
surfactant production

M.Sc. 15 Dr. S. Mishra CG Bhakta 
Institute of 
Biotechnology, 
Surat

M.Sc.16 Dr. K.H. Modi CG Bhakta 
Institute of 
Biotechnology, 
Surat

Ms. Barkha Purohit

Mr. Jasminkumar
Kheni

Isolation and 
screening of 
polyhydroxyalkanoates
(PHA'S) producing 
marine halotolerant 
bacteria utilizing 
glycerol from Gujarat 
coast (India)

Molecular assessment 
of genetic purity of 
leaf regenerated 
cultures and 
histological 
observations in 
biodiesel crop 
(Jatropha curcas)

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Degree

M.Sc. Dr. S. Mishra Madurai 
Kamaraj
University,
Madurai

Sr. 
No.

17

M.Sc. Dr. J. Chikara AN Patel PG 
Institute, 
Anand

18

M.Tech. Dr. S. Maiti SVNIT, 
Surat

19 Ms. Hetal Trivedi Performance 
evaluation of stepped 
solar still unit for 
seawater desalination

MCA Mr. A. Kumar Bhavnagar 
University,
Bhavnagar

20 Ms. Dodiya Komalba Web application in 
library books & 
reprographic inventory

M.Sc. Dr. S. 
Bhattacharya 

BM  College of 
Biotechnology,
Surat

21 Ms. Honey Parekh Fermentative 
production of ε-
polylysine through 
soil bacteria

M.Sc. Dr. C.R.K. 
Reddy

Veer Narmad 
South Gujarat 
University, 
Surat

22 Ms. Vaishali Saliya Molecular phylogeny 
of the genus Ulva 
(Ulvophycea, 
Chlorophyta) occurring 
along Gujarat coast

M.Tech. Dr. H.C. Bajaj SVNIT, 
Surat

23

M.Sc. Dr. K.H. 
Mody

The Maharaja 
Sayajirao 
University of 
Baroda, 
Vadodara

24

Mr. Sameerkumar
Dohare

Mesoporous beta 
zeolite synthesis & 
isomerization of 
higher alkane

Ms. Nazneen
Mansuri

Removal of 
ammonical nitrogen 
using low cost 
adsorbents



Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

DegreeSr. 
No.

B.Sc. Dr. D.N.
Srivastava

University of 
Madras, 
Chennai

34 Mr. P. S. Ramesh
(IASC-INSA-NASI –
Summer Research 
Fellow-2011)

Preparation and 
characterization of 
charge transfer 
complexes of TCNQ 
with various metal ions

M.Sc. Prof. B. Jha Charotar 
University of 
Science and 
Technology, 
Anand

35 Antibacterial activity 
of seaweed collected 
from Indian coastal 
region and isolation of 
bioactive compound

Mr. Paresh Salodiya
(IASC-INSA-NASI 
–Summer Research 
Fellow-2011)

B.Sc. St. Stephen’s
College, 
New Delhi

36 Dr. S. 
Adimurthy 

Mr. Kritika Khulbe
(IASC-INSA-NASI 
–Summer Research 
Fellow-2011)

Synthesis of N-
bromosuccinimide 
and 2,4,4,6-
tetrabromocyclohexa-
2,4-dienone using 
bromide/bromate 
couple as a green 
brominating reagent 
and their synthetic 
applications

B.Tech. National 
Institute of 
Technology, 
Suratkal

37 Dr. S. Kannan Mr. S. 
Vijayanarayana
(IASC-INSA-NASI 
–Summer Research 
Fellow-2011)

One-pot synthesis of
5-hydroxymethyl
furfural from biomass 
derived glucose using 
combined solid acid 
and base catalysts

M.Sc. Alagappa 
University, 
Karaikudi

38 Prof. B. JhaMr. C. Manikkaraja
(IASC-INSA-NASI 
–Summer Research 
Fellow-2011)

M.Sc. National 
Institute of 
Technology, 
Suratkal

39 Dr. A. Das Mr. Suhas Acharya
(IASC-INSA-NASI 
–Summer Research 
Fellow-2011)

Synthesis and 
characterisation of 
photoactive crown 
ether: An approach to 
develop molecular 
plug/socket system

Plastic degradation by 
marine bacteria
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343342

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Degree

BE Mr. P. Kumar Dharmsinh 
Desai 
University, 
Nadiad

Sr. 
No.

Mr. Rounak Vanzara Document 
management system

MCA Mr. Arvind 
Sharma

Bhavnagar 
University, 
Bhavnagar

Ms. Krupali Mehta Content management 
system

MCA Mr. P. Kumar Bhavnagar 
University, 
Bhavnagar

Mr. Dipak Makwana Content management 
system 

M.Sc. Dr. J. Chikara CG Bhakta 
Institute of 
Biotechnology,
Surat

Mr. Dhanani
Harikrishna

Isolation of nuclear 
ribosomal DNA 
internal transcribed 
spacer (ITS) sequence 
from Jatropha curcas

M.Sc. Dr. S. Mishra CG Bhakta 
Institute of 
Biotechnology,
Surat

Ms. Monika Tabadiya Nutrient and fatty acid 
profiling of dominated 
microalgal strain from 
freshwater 
environment 

M.Sc. Dr. S. Mishra CG Bhakta 
Institute of 
Biotechnology,
Surat

Ms. Leena Patel 

Mr. Manish Patel

Ms. Hiral Lakhani

Lipid profiling of 
microalgal strain 
isolated from 
contaminated effluent 
and its environmental 
assessment

Isolation of 
biopigments and its 
profiling from 
microalgae

Molecular 
characterization of 
gamma –irradiated 
Jatropha curcas using 
PCR based markers

M.Sc. Dr. S. Mishra CG Bhakta 
Institute of 
Biotechnology,
Surat

M.Sc. Dr. J. Chikara
Dr. Mangal 
Singh

Veer Narmad 
SGU, Surat

25

26

27

28

29

30

31

32

M.
Pharm

Dr. S. Kannan Gitam 
University, 
Visakhapatnam 

33 Mr. P.V. Surya 
Lakshmi 
(IASC-INSA-NASI –
Summer Research 
Fellow-2011)

Controlled release of 
colon targeted 5 – 
aminosalicyclic acid 
from hydrotalcite and 
their bio-polymer 
hybrids



Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

DegreeSr. 
No.

B.Sc. Dr. D.N.
Srivastava

University of 
Madras, 
Chennai

34 Mr. P. S. Ramesh
(IASC-INSA-NASI –
Summer Research 
Fellow-2011)

Preparation and 
characterization of 
charge transfer 
complexes of TCNQ 
with various metal ions

M.Sc. Prof. B. Jha Charotar 
University of 
Science and 
Technology, 
Anand

35 Antibacterial activity 
of seaweed collected 
from Indian coastal 
region and isolation of 
bioactive compound

Mr. Paresh Salodiya
(IASC-INSA-NASI 
–Summer Research 
Fellow-2011)

B.Sc. St. Stephen’s
College, 
New Delhi

36 Dr. S. 
Adimurthy 

Mr. Kritika Khulbe
(IASC-INSA-NASI 
–Summer Research 
Fellow-2011)

Synthesis of N-
bromosuccinimide 
and 2,4,4,6-
tetrabromocyclohexa-
2,4-dienone using 
bromide/bromate 
couple as a green 
brominating reagent 
and their synthetic 
applications

B.Tech. National 
Institute of 
Technology, 
Suratkal

37 Dr. S. Kannan Mr. S. 
Vijayanarayana
(IASC-INSA-NASI 
–Summer Research 
Fellow-2011)

One-pot synthesis of
5-hydroxymethyl
furfural from biomass 
derived glucose using 
combined solid acid 
and base catalysts

M.Sc. Alagappa 
University, 
Karaikudi

38 Prof. B. JhaMr. C. Manikkaraja
(IASC-INSA-NASI 
–Summer Research 
Fellow-2011)

M.Sc. National 
Institute of 
Technology, 
Suratkal

39 Dr. A. Das Mr. Suhas Acharya
(IASC-INSA-NASI 
–Summer Research 
Fellow-2011)

Synthesis and 
characterisation of 
photoactive crown 
ether: An approach to 
develop molecular 
plug/socket system

Plastic degradation by 
marine bacteria
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343342

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Degree

BE Mr. P. Kumar Dharmsinh 
Desai 
University, 
Nadiad

Sr. 
No.

Mr. Rounak Vanzara Document 
management system

MCA Mr. Arvind 
Sharma

Bhavnagar 
University, 
Bhavnagar

Ms. Krupali Mehta Content management 
system

MCA Mr. P. Kumar Bhavnagar 
University, 
Bhavnagar

Mr. Dipak Makwana Content management 
system 

M.Sc. Dr. J. Chikara CG Bhakta 
Institute of 
Biotechnology,
Surat

Mr. Dhanani
Harikrishna

Isolation of nuclear 
ribosomal DNA 
internal transcribed 
spacer (ITS) sequence 
from Jatropha curcas

M.Sc. Dr. S. Mishra CG Bhakta 
Institute of 
Biotechnology,
Surat

Ms. Monika Tabadiya Nutrient and fatty acid 
profiling of dominated 
microalgal strain from 
freshwater 
environment 

M.Sc. Dr. S. Mishra CG Bhakta 
Institute of 
Biotechnology,
Surat

Ms. Leena Patel 

Mr. Manish Patel

Ms. Hiral Lakhani

Lipid profiling of 
microalgal strain 
isolated from 
contaminated effluent 
and its environmental 
assessment

Isolation of 
biopigments and its 
profiling from 
microalgae

Molecular 
characterization of 
gamma –irradiated 
Jatropha curcas using 
PCR based markers

M.Sc. Dr. S. Mishra CG Bhakta 
Institute of 
Biotechnology,
Surat

M.Sc. Dr. J. Chikara
Dr. Mangal 
Singh

Veer Narmad 
SGU, Surat

25

26

27

28

29

30

31

32

M.
Pharm

Dr. S. Kannan Gitam 
University, 
Visakhapatnam 

33 Mr. P.V. Surya 
Lakshmi 
(IASC-INSA-NASI –
Summer Research 
Fellow-2011)

Controlled release of 
colon targeted 5 – 
aminosalicyclic acid 
from hydrotalcite and 
their bio-polymer 
hybrids



Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Dr. M.P. Reddy Bhavnagar
University

Sr. 
No.

9 Ms. Meenakshi Salinity induced molecular 
change in Jatropha curcas

Dr. Parimal Paul Bhavnagar
University

10 Mr. Boricha Vinodkumar 
Punjabhai

Studies on molecular 
sensors for the detection of 
alkali, alkaline earth and 
toxic heavy metal ions

Dr. Parimal Paul Bhavnagar
University

11 Mr. Subrata Patra Fluorescent molecular 
sensors: Design, synthesis 
and ion recognition study

Prof. B. Jha Bhavnagar
University

12 Ms. Madhu Pareek Molecular and biochemical 
characterization of Indian 
species of Gracilaria 
(GracilarialesRhodophyta )

Dr. R.V. Jasra Bhavnagar
University

13 Mr. K.P. Prashant Synthesis and 
characterization of complex 
hydrides, metal hydrides 
and zeolite based inorganic 
materials for hydrogen 
storage

Dr. V.K. Shahi Bhavnagar
University

14 Mr. Bijoy Prakash 
Tripathi

Organic – inorganic 
nanocomposite polymer 
electrolyte membranes for 
electrochemical processes

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Bhavnagar
University

Sr. 
No.

1

2011-2012

Mr. Jinka Krishna Mohan Development of green 
technologies for organic 
chemicals

Dr. R.V. Jasra

Dr. Arvind 
Kumar

Dr. R.V. Jasra
Dr. R.S. Somani

Bhavnagar
University

2 Mr. Tejwant Singh Studies on room 
temperature ionic liquids 
and their application to 
gelling biopolymer 
agar/agarose

Bhavnagar
University

3 Mr. Govind Sethia Synthesis characterization 
and adsorption properties 
of microporous solids for 
gas separation

B
ie

n
n
ia

l 
R

ep
or

t 
2
0
1
0
-2

0
1
2

f}
ok

f"k
Zd
 i

zfr
osn

u
  2

0
1

0
-2

0
1

2

345344

C.  Ph. D. Thesis Submitted

2010-2011

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Dr. R.S. Shukla
Dr. R.V. Jasra

Bhavnagar
University

Sr. 
No.

1 Novel catalysts for selective 
conversion of methane and 
carbon monoxide to 
commercially useful 
chemicals

Mr. Munir Khokhar

Dr. Amitava 
Das

Bhavnagar
University

2 Mr. Prasenjit Kar Synthesis, characterization, 
physicochemical studies of 
some new photoactive 
molecules and studies on 
interfacial electron transfer 
dynamics to semiconductor 
nanoparticles

Dr. P. S.

Subramanian

Bhavnagar
University

3 Mr. P. Mosae Selvakumar Studies on supramolecular 
helical compounds: 
Synthesis, structural 
investigation and 
functional application

Dr. H.C. Bajaj Bhavnagar
University

4 Mr. Kripal Singh Preparation and 
characterization of 
enantioselective polymer 
membranes for separation 
of enantiomers

Prof. B. Jha Bhavnagar
University

5 Ms. Anubha Sharma Cloning and 
characterization of 
glutathione – s – transferase 
(GST) gene from 
Salicornia brachiata

Dr. R.V. Jasra Bhavnagar
University

6 Mr. Praveen Kumar 
Surolia

Development of novel 
photocatalytic materials 
and surfaces for 
environmental cleanup

Dr. R.V. Jasra Bhavnagar
University

7 Mr. S. Ranjith Molecular modeling and 
experiment studies on 
adsorption of gases in 
zeolite molecular sieves

Dr. Amitava 
Das

Bhavnagar
University

8 Ms. Amruta Ghosh Design and syntheses of 
photoactive molecules and 
studies on their interaction 
with DNA molecules, 
material and sensing 
properties



Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Dr. M.P. Reddy Bhavnagar
University

Sr. 
No.

9 Ms. Meenakshi Salinity induced molecular 
change in Jatropha curcas

Dr. Parimal Paul Bhavnagar
University

10 Mr. Boricha Vinodkumar 
Punjabhai

Studies on molecular 
sensors for the detection of 
alkali, alkaline earth and 
toxic heavy metal ions

Dr. Parimal Paul Bhavnagar
University

11 Mr. Subrata Patra Fluorescent molecular 
sensors: Design, synthesis 
and ion recognition study

Prof. B. Jha Bhavnagar
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Name of the 
Research  Fellow
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Sr. 
No.
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glutathione – s – transferase 
(GST) gene from 
Salicornia brachiata

Dr. R.V. Jasra Bhavnagar
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6 Mr. Praveen Kumar 
Surolia

Development of novel 
photocatalytic materials 
and surfaces for 
environmental cleanup

Dr. R.V. Jasra Bhavnagar
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7 Mr. S. Ranjith Molecular modeling and 
experiment studies on 
adsorption of gases in 
zeolite molecular sieves
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Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Bhavnagar
University

Sr. 
No.

4

Bhavnagar
University

5

Mr. Mahendra Kumar

Mr. Yogesh

Highly charged membranes 
for ion substitution and 
e l e c t r o - m e m b r a n e  
separations

Dr. V.K. Shahi

Studies on the role of photo-
irradiation in membrane 
performances

Dr. Amit 
Bhattacharya

Bhavnagar
University

6 Studies on immobilization 
of lipase on microporous 
polymer membranes and 
their hydrolytic activities 
for model  compounds

Dr. Sandhya 
Mishra

Dr. Amit 
Bhattacharya

Ms. Shweta Gupta

Bhavnagar
University

7 Mr. Suresh

Bhavnagar
University

8

Chemo sensor for ion 
recognition: Syntheses, 
c h a r a c t e r i z a t i o n  a n d  
computational studies

Dr. Amitava 
Das

Layered double hydroxides: 
Variations of synthesis 
methodologies and their 
influence on catalytic 
behaviour – A structure- 
property relationship study

Dr. S. Kannan

Bhavnagar
University

9

Mr. Churchil Angel 
Antonyraj

Chemical studies on the 
polysaccharides of some 
phaeophyceae seaweed 
species of Indian coast with 
special reference to alginate

Dr. A.K.
Siddhanta

Bhavnagar
University

10

Mr. Mahesh Chhatbar

C l o n i n g  a n d  
+ +

characterization of Na /H  
antiporter (NHX-1) gene 
from Salicornia brachiate

Dr. C.R.K.
Reddy

Ms. Anupama Jha

Bhavnagar
University

11 Studies on phycoerythrin 
from marine algae from 
south west coast of India

Dr. Sandhya 
Mishra

Mr. Sanjay Mishra

12 Mr. D. Gangadharan Synthesis of biocidal 
polymers for disinfecting 
drinking water

Dr. P.S. Anand Bhavnagar
University

Title of the Thesis Name of 
Supervisor

Name of the 
University

Name of the 
Research  Fellow

Bhavnagar
University

Sr. 
No.

13 Mr. Kunal Shah

Mr. Girdhar Joshi

Mr. K. Jaya Pratap 

Isolation and 
characterization of bacteria 
tolerant to organic solvent 
for their exploitation in 
bioremediation

A green protocol for the 
synthesis of industrially 
important compounds 
through oxidative 
bromination reactions

Synthesis and 
characterization of chiral 
inorganic metal complexes 
as active catalysts for 
enantioselective synthesis 
of chiral b-amino alcohols 
via epoxide-ring opening 
reaction

Dr. Kalpana 
Mody

Dr. S. Adimurthy

Dr. R.I. Kureshy

Bhavnagar
University

14

Bhavnagar
University

15

Awards and Recognition Awardee(s)Sr. No

1 ICC Lifetime Achievement Award (Education & Research) Dr. P.K. Ghosh

7. Awards and Recognitions 

2010-2011

2 Fellow of National Academy of Agricultural Sciences Dr. B. Jha

3 Fellow of Society for Applied Biotechnology Dr. Sandhya Mishra 

4 CRSI Bronze Medal - 2011 Dr. B. Ganguly 

Dr. S. Kannan

Dr. Vaibhav Mantri 

Dr. C.R.K. Reddy

Dr. Sandhya Mishra 

5 Distinguished Women Scientist Award by India Society 
of Chemists & Biologists

Dr. R.I. Kureshy 

6 CSIR Young Scientist Award for the year 2010 for 
Chemical Sciences

Dr. Kamlesh Prasad 

7 Young Scientist Award in Chemical Science for the year 
2010-11 by Indian Science Congress Association  

Mr. Moorthy Suresh 
(CSIR, SRF)

8

9

10

11

Secretary, Catalysis Society of India - 2010-12

Raman Research Fellowship  - 2010-11

Member, Editorial Board, Journal of Applied Phycology 

Member, Editorial Board, Blue Biotechnology Journal
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Membership of Scientific Societies and Committees

Name of the scientist Name of the committeeS No

Dr. P.K. Ghosh1 ŸChairman, SERC Programme Advisory Committee (Inorganic 
Chemistry), Department of Science & Technology, Government of 
India, New Delhi

ŸChairman, SERC Programme Advisory Committee (Water 
Technology Initiative), Department of Science & Technology, 
Government of India, New Delhi

ŸChairman, Chemical Division Council, Bureau of Indian Standards, 
New Delhi

ŸChairman, Water Technologies, TIFAC Technology Vision 2035
ŸCo-Chair, EU-INDIA New Indigo Programme on Water Challenges
ŸMember, Board of Governors, Indian Institute of Management, 

Ahmedabad
ŸMember, SERC Green Chemistry Task Force, Department of 

Science & Technology, Government of India, New Delhi 
ŸMember, Advisory Committee, Center for Advanced Studies in 

Chemical Engineering, Institute of Chemical Technology, Mumbai
ŸMember, Barefoot College, Tilonia, Rajasthan
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Awardee(s)Awards and RecognitionSr. No

1

2011-2012

Second National Award for Technology Innovation in 
Petrochemicals & Downstream Plastics Processing Industry 
by Ministry of Chemicals & Fertilizers, for the work on 
“Microbial Synthesis of Green Plastic- Polyhydroxyalkanoates 
(PHA) using Jatropha Biodiesel Waste Residues” 

Young Scientist Award for the year 2011 by Council of 
Science & Technology, Government of Uttar Pradesh 

Raman Research Fellowship - 2011-12

International Desalination Association Fellowship for 
exposure visit to US in the area of water desalination & reuse

JSPS  Post-doctoral Fellowship 

Alexander von Humboldt Research Fellowship 

Member, Planning Commission working group on S&T for 
vulnerable section of society

Chairman, BIS, Inorganic Chemicals Sectional Committee

Member, Editorial Board, Indian Journal of Natural
Product & Resources 

Dr. Sandhya Mishra 
& the team

Dr. Avinash Mishra

Dr. Arvind Kumar

Mr. Hiren Raval

Mr. Tejwant Singh 
(CSIR-SRF)

Mr. B.P. Tripathi and 
Mr. M. Kumar 
(both CSIR-SRF)

Dr. P.K. Ghosh

Mr. M.R. Gandhi

Dr. A.K. Siddhanta

2

3

4

5

6

Co-Chair, Indo-EU New Indigo NPP2 (Water) 7

8 Dr. P.K. Ghosh

9

10

Membership of Scientific Societies and Committees

Name of the scientist Name of the committeeS No

Dr. R.I. Kureshy2 ŸLife member, Catalysis Society of India
ŸLife member, Chemical Research Society of India
ŸLife member, Indian Society of Chemists & Biologists

Dr. H.C. Bajaj3 Life member, Catalysis Society of India 

Dr. C.R.K. Reddy4 Member, DBT Project Monitoring Committee for Algal Biofuels

Dr. N.H. Khan5 ŸLife member, Catalysis Society of India 
ŸLife member, Indian Society of Chemists & Biologists

Dr. S.H.R. Abdi6 ŸLife member, Catalysis Society of India 
ŸLife member, Indian Society of Chemists & Biologists

Dr. S. Kannan7 Executive Committee Member, Catalysis Society of India
thMember, National Organizing Committee, 15  National 

Workshop on 'The Role of New Materials in Catalysis”, NCCR, IIT, 
Madras, December 11-13, 2011

Dr. R.S. Somani8 Life member, The Clay & Clay Minerals Society of India
Life member, The Catalysis Society of India

Member, National Advisory Committee, National Symposium on 
'Advances in Separation and Purification Science & Technology 
(NSST 2011)', G H Patel College of Engineering & Technology 
(GCET), Vallabh Vidyanagar, Gujarat, February 4-5, 2011

Dr. Beena Tyagi9 Life Member, The Catalysis Society of India



Membership of Scientific Societies and Committees

Name of the scientist Name of the committeeS No
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ŸCo-Chair, EU-INDIA New Indigo Programme on Water Challenges
ŸMember, Board of Governors, Indian Institute of Management, 

Ahmedabad
ŸMember, SERC Green Chemistry Task Force, Department of 

Science & Technology, Government of India, New Delhi 
ŸMember, Advisory Committee, Center for Advanced Studies in 

Chemical Engineering, Institute of Chemical Technology, Mumbai
ŸMember, Barefoot College, Tilonia, Rajasthan
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6 Mr. Hiren Raval Visit to USA under to avail the award of IDA 
fellowship –from International Desalination 
Association, USA

15/07/2011
to

26/08/2011

5 Dr. J. Chikara Visit to China on an invitation from Centre for 
Management Technology (CMT), Singapore to 
participate as a guest speaker at the Jatropha 
World Asia 2011 Summit/Conference, held at 
Haikou, Hainan Island, China

27/06/2011
to

28/06/2011

Name Purpose of Visit DurationSr. 
No

1

8. Deputation abroad: CSMCRI Scientists & Research Scholars

2010-11

Dr. P.K. Ghosh

Dr. P.K. Ghosh

Dr. S. Mishra

Dr. Ramavatar 
Meena

For possible partnership in setting up of a 6000 
LPH solar powered seawater RO unit and also to 
inspect different sites and other requirements for 
setting up of the RO unit, Oman

To participate in the workshop on “Scientific 
issues on bio-fuels”, Brazil

For participation and presenting poster 
presentation  entitled 'Marine cyanobacterial 
phycobiliprotenins: CSMCRI achievements', 
Gordon Research Conference, USA

To avail the BOYSCAST fellowship, Germany

25/04/2010 
to

28/04/2010

2 22/05/2010
to

25/05/2010

3 06/06/2010
to

11/06/2010

4 28/06/2010
to

27/06/2011

Dr. Vaibhav 
A Mantri

“Raman Research Fellowship” research work 
entitled “Endosymbiotic bacteria in coenocytic 
green algae exploration of a partnership”, 
Belgium

5 01/09/2010
to

31/12/2010

Dr. P.S. 
Subramanaian

Under the CSIR-DAAD exchange  of scientists 
research work on “Synthesis of triple stranded 
lanthanide helicates: Water soluble fluorescent 
sensor for anions”,  Germany

6 01/10/2010
to

29/11/2010

Mr. Moorthy 
Suresh

Under DST-UKIERI collaborative project 
“Sensitized nanoparticles as new  hybrid  photo-
driven devices”, UK

7 10/10/2010
to

10/12/2010

Mr. Prasenjit
Mahato

Under DST-UKIERI collaborative project 
“Sensitized nanoparticles as new  hybrid  photo-
driven devices”, UK

8 10/10/2010
to

10/12/2010

Ms. Kumari Kavita Under Indo-German collaboration in 
biotechnology, Germany

9 07/11/2010
to

07/01/2011

Name Purpose of Visit DurationSr. 
No

10 Prof. B. Jha Under Indo-German collaboration in 
biotechnology, Germany

07/11/2010
to

07/01/2011

11 Dr. P.K. Ghosh To deliver a plenary talk at the “Unilever 
Chemistry Symposium” hosted by Unilever 
R&D, China

21/02/2011
to

24/02/2011

12 Dr. Amitava Das Under DST-UKIERI collaborative project 
“Sensitized nanoparticles as new  hybrid  photo-
driven devices”, UK

27/03/2011
to

10/04/2011

13 Mr. Prasenjit
Mahato

Under DST-UKIERI collaborative project 
“Sensitized nanoparticles as new  hybrid  photo-
driven devices”, UK

27/03/2011
to

06/05/2011

14 Mr. Amal Kumar 
Mandal

Under DST-UKIERI collaborative project 
“Sensitized nanoparticles as new  hybrid  photo-
driven devices”, UK

27/03/2011
to

06/05/2011

2011-2012

Name Purpose of Visit DurationSr. 
No

1 Dr. R.S. Shukla Visit to South Korea under the grant of  
sabbatical leave as a Brain Pool Scientist –Under 
Brain Pool Programme at Inha University, South 
Korea

02/04/2011
 to 

01/04/2012

2 Dr. V.K. Shahi To deliver a lecture and discussion on possible 
collaboration between CSMCRI and University 
of Science and Technology of China, China

13/04/2011
to

19/04/2011

3 Dr. A.V.R. Reddy As a part of Indian delegation to the Indo-Dutch 
Expert Meeting on Water Technology, held at 
University of Utrecht, The Netherlands

18/04/2011
to

20/04/2011

4 Dr. S.H.R. Abdi As a member of the Indian delegation visiting 
Germany to  participate  in the Indo-German 
Conference on Catalysis at Rostock, Germany

19/06/2011
to

24/06/2011
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6 Mr. Hiren Raval Visit to USA under to avail the award of IDA 
fellowship –from International Desalination 
Association, USA

15/07/2011
to

26/08/2011

5 Dr. J. Chikara Visit to China on an invitation from Centre for 
Management Technology (CMT), Singapore to 
participate as a guest speaker at the Jatropha 
World Asia 2011 Summit/Conference, held at 
Haikou, Hainan Island, China

27/06/2011
to

28/06/2011

Name Purpose of Visit DurationSr. 
No

1

8. Deputation abroad: CSMCRI Scientists & Research Scholars

2010-11

Dr. P.K. Ghosh

Dr. P.K. Ghosh

Dr. S. Mishra

Dr. Ramavatar 
Meena

For possible partnership in setting up of a 6000 
LPH solar powered seawater RO unit and also to 
inspect different sites and other requirements for 
setting up of the RO unit, Oman

To participate in the workshop on “Scientific 
issues on bio-fuels”, Brazil

For participation and presenting poster 
presentation  entitled 'Marine cyanobacterial 
phycobiliprotenins: CSMCRI achievements', 
Gordon Research Conference, USA

To avail the BOYSCAST fellowship, Germany

25/04/2010 
to

28/04/2010

2 22/05/2010
to

25/05/2010

3 06/06/2010
to

11/06/2010

4 28/06/2010
to

27/06/2011

Dr. Vaibhav 
A Mantri

“Raman Research Fellowship” research work 
entitled “Endosymbiotic bacteria in coenocytic 
green algae exploration of a partnership”, 
Belgium

5 01/09/2010
to

31/12/2010

Dr. P.S. 
Subramanaian

Under the CSIR-DAAD exchange  of scientists 
research work on “Synthesis of triple stranded 
lanthanide helicates: Water soluble fluorescent 
sensor for anions”,  Germany

6 01/10/2010
to

29/11/2010

Mr. Moorthy 
Suresh

Under DST-UKIERI collaborative project 
“Sensitized nanoparticles as new  hybrid  photo-
driven devices”, UK

7 10/10/2010
to

10/12/2010

Mr. Prasenjit
Mahato

Under DST-UKIERI collaborative project 
“Sensitized nanoparticles as new  hybrid  photo-
driven devices”, UK

8 10/10/2010
to

10/12/2010

Ms. Kumari Kavita Under Indo-German collaboration in 
biotechnology, Germany

9 07/11/2010
to

07/01/2011

Name Purpose of Visit DurationSr. 
No

10 Prof. B. Jha Under Indo-German collaboration in 
biotechnology, Germany

07/11/2010
to

07/01/2011

11 Dr. P.K. Ghosh To deliver a plenary talk at the “Unilever 
Chemistry Symposium” hosted by Unilever 
R&D, China

21/02/2011
to

24/02/2011

12 Dr. Amitava Das Under DST-UKIERI collaborative project 
“Sensitized nanoparticles as new  hybrid  photo-
driven devices”, UK

27/03/2011
to

10/04/2011

13 Mr. Prasenjit
Mahato

Under DST-UKIERI collaborative project 
“Sensitized nanoparticles as new  hybrid  photo-
driven devices”, UK

27/03/2011
to

06/05/2011

14 Mr. Amal Kumar 
Mandal

Under DST-UKIERI collaborative project 
“Sensitized nanoparticles as new  hybrid  photo-
driven devices”, UK

27/03/2011
to

06/05/2011

2011-2012

Name Purpose of Visit DurationSr. 
No

1 Dr. R.S. Shukla Visit to South Korea under the grant of  
sabbatical leave as a Brain Pool Scientist –Under 
Brain Pool Programme at Inha University, South 
Korea

02/04/2011
 to 

01/04/2012

2 Dr. V.K. Shahi To deliver a lecture and discussion on possible 
collaboration between CSMCRI and University 
of Science and Technology of China, China

13/04/2011
to

19/04/2011

3 Dr. A.V.R. Reddy As a part of Indian delegation to the Indo-Dutch 
Expert Meeting on Water Technology, held at 
University of Utrecht, The Netherlands

18/04/2011
to

20/04/2011

4 Dr. S.H.R. Abdi As a member of the Indian delegation visiting 
Germany to  participate  in the Indo-German 
Conference on Catalysis at Rostock, Germany

19/06/2011
to

24/06/2011
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Name Purpose of Visit DurationSr. 
No

7 Dr. Arvind Kumar Visit to USA under the award of Raman Research 
Fellowship for the year 2011-2012

22/08/2011 
to

21/01/2012

8 Dr. Amitava Das To pursue the collaborative research work under 
the joint collaborative  project at the University 
of Sheffield, UK

22/08/2011
to

05/09/2011

9 Dr. P.K. Ghosh Participation in the seventh meeting of the India-
Brazil Science Council and discussions with the 
Brazilian scientists for planning of future 
collaborative activities and further strengthen 
bilateral scientific cooperation between two 
countries, Brazil

25/08/2011
to

27/08/2011

10 Dr. E. Suresh Visit to Germany under the CSIR-DAAD 
exchange of scientists  programme for the year 
2011, Germany

01/09/2011
to

30/10/2011

11 Prof. B. Jha To carry out research work on on-going project 
entitled “Inhibition of quorum sensing and 
bacterial communication: Potential for 
antifouling agents from marine algae between 
CSMCRI and Helmholtz Zentrum Munich 
under DBT-BMBF Programme”, Germany

01/10/2011
to

15/10/2011

12 Dr. Beena Tyagi Visit under Indo-Portugal joint research project-
for discussion and progress review, Portugal

11/10/2011
to

17/10/2011

13 Dr. C.R.K. Reddy To participate in the Governing Board and 
Technical Committee meeting of the on-going EU 
sponsored project on “Bio-waste and algae 
knowledge for the production of 2nd generation 
biofuels” and also to present the progress of work 
within the project at the European Commission 
project financing under EU collaborative project 
on Bio Walk 4 Biofuels, Italy

18/10/2011
to

19/10/2011

14 Dr. P.S. 
Subramanian

To carry out research work on the joint project, 
“Novel polymeric materials incorporating  
helicate motifs as selective  alkali metal 
b inders”  under  the  CSIR- IB-BMBF 
Cooperative Science Programme, Germany

07/11/2011 
to 

17/11/2011

15 Dr. P.K. Ghosh To co-chair the meeting of the scientific council 
for the EU-India joint call for proposals in the 
field of water related issues, The Netherlands

10/11/2011

Name / Organization Purpose of Visit DurationSr. 
No

1 Discussion on Jatropha 
biodiesel project

Dr. David James Tulauskas,
GM International Operations, GM, China
Dr. Candace Sue Wheeler,
General Motors,USA

12/04/2010
to

13/04/2010

9. Visitors from abroad to CSMCRI 

2010-2011

2 Discussion on biofuelsMs. Yolanda Porcel Tejido, 
Barcelona, Spain

19/04/2010
to

21/04/2010

3 To have discussion on kappa-
carrageenan and 
polyhydroxyalkanoates, and 
bio-degradable films

Ms. Robles Mary Elizabeth,
Innovation at Colgate Palmolive, USA
Dr. Ravi Subramanyam,
Advanced Technology Oral Care 
Research and Development, 
Colgate-Palmolive Company, USA

29/04/2010

4 For installation of 
spectrofluorimeter

Mr. Mccallum Mark Willims,
Edinburgh Instruments Ltd, UK

26/07/2010
to

30/07/2010

5 Under the award of 
CSIR-TWAS post-doctoral 
fellowship program

Dr. (Mrs) Onawumi,
Department Of Pure And Applied 
Chemistry,
Ogbomoso, Oyo State, Nigeria 

27/07/2010
to

25/01/2011

6 For discussion on biodiesel 
project

Mr. Wu Qianghua, 
GM Asia Pacific Regional Innovation 
Manager, Shanghai, China

13/09/2010

7 Signing an agreement for 
installation of five RO plants  

Mr. Zalmai Hameedi,
Mr. Mirwais,  
Mr. Mohammad Nabi,
Norwegian Church Aid, Kabul, 
Afghanistan

04/10/2010
to

05/10/2010

8 The algonauts road in India Dr. Anne –Gaëlle Jacquin, 
The Algonauts, French Research Institute, 
Kerheruneau, France

12/10/2010 
to

13/10/2010

9 Discuss progress and direction 
on joint collaborative project 
on Jatropha development

Dr.Budhendra L Bhaduri,
Oak Ridge National Laboratory, 
Oak Ridge, USA
Ms. Candace Sue Wheeler,
General Motors Company,  
Warren, USA

25/10/2010
to

26/10/2010
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Name Purpose of Visit DurationSr. 
No

7 Dr. Arvind Kumar Visit to USA under the award of Raman Research 
Fellowship for the year 2011-2012

22/08/2011 
to

21/01/2012

8 Dr. Amitava Das To pursue the collaborative research work under 
the joint collaborative  project at the University 
of Sheffield, UK

22/08/2011
to

05/09/2011

9 Dr. P.K. Ghosh Participation in the seventh meeting of the India-
Brazil Science Council and discussions with the 
Brazilian scientists for planning of future 
collaborative activities and further strengthen 
bilateral scientific cooperation between two 
countries, Brazil

25/08/2011
to

27/08/2011

10 Dr. E. Suresh Visit to Germany under the CSIR-DAAD 
exchange of scientists  programme for the year 
2011, Germany

01/09/2011
to

30/10/2011

11 Prof. B. Jha To carry out research work on on-going project 
entitled “Inhibition of quorum sensing and 
bacterial communication: Potential for 
antifouling agents from marine algae between 
CSMCRI and Helmholtz Zentrum Munich 
under DBT-BMBF Programme”, Germany

01/10/2011
to

15/10/2011

12 Dr. Beena Tyagi Visit under Indo-Portugal joint research project-
for discussion and progress review, Portugal

11/10/2011
to

17/10/2011

13 Dr. C.R.K. Reddy To participate in the Governing Board and 
Technical Committee meeting of the on-going EU 
sponsored project on “Bio-waste and algae 
knowledge for the production of 2nd generation 
biofuels” and also to present the progress of work 
within the project at the European Commission 
project financing under EU collaborative project 
on Bio Walk 4 Biofuels, Italy

18/10/2011
to

19/10/2011

14 Dr. P.S. 
Subramanian

To carry out research work on the joint project, 
“Novel polymeric materials incorporating  
helicate motifs as selective  alkali metal 
b inders”  under  the  CSIR- IB-BMBF 
Cooperative Science Programme, Germany

07/11/2011 
to 

17/11/2011

15 Dr. P.K. Ghosh To co-chair the meeting of the scientific council 
for the EU-India joint call for proposals in the 
field of water related issues, The Netherlands

10/11/2011

Name / Organization Purpose of Visit DurationSr. 
No

1 Discussion on Jatropha 
biodiesel project

Dr. David James Tulauskas,
GM International Operations, GM, China
Dr. Candace Sue Wheeler,
General Motors,USA

12/04/2010
to

13/04/2010

9. Visitors from abroad to CSMCRI 

2010-2011

2 Discussion on biofuelsMs. Yolanda Porcel Tejido, 
Barcelona, Spain

19/04/2010
to

21/04/2010

3 To have discussion on kappa-
carrageenan and 
polyhydroxyalkanoates, and 
bio-degradable films

Ms. Robles Mary Elizabeth,
Innovation at Colgate Palmolive, USA
Dr. Ravi Subramanyam,
Advanced Technology Oral Care 
Research and Development, 
Colgate-Palmolive Company, USA

29/04/2010

4 For installation of 
spectrofluorimeter

Mr. Mccallum Mark Willims,
Edinburgh Instruments Ltd, UK

26/07/2010
to

30/07/2010

5 Under the award of 
CSIR-TWAS post-doctoral 
fellowship program

Dr. (Mrs) Onawumi,
Department Of Pure And Applied 
Chemistry,
Ogbomoso, Oyo State, Nigeria 

27/07/2010
to

25/01/2011

6 For discussion on biodiesel 
project

Mr. Wu Qianghua, 
GM Asia Pacific Regional Innovation 
Manager, Shanghai, China

13/09/2010

7 Signing an agreement for 
installation of five RO plants  

Mr. Zalmai Hameedi,
Mr. Mirwais,  
Mr. Mohammad Nabi,
Norwegian Church Aid, Kabul, 
Afghanistan

04/10/2010
to

05/10/2010

8 The algonauts road in India Dr. Anne –Gaëlle Jacquin, 
The Algonauts, French Research Institute, 
Kerheruneau, France

12/10/2010 
to

13/10/2010

9 Discuss progress and direction 
on joint collaborative project 
on Jatropha development

Dr.Budhendra L Bhaduri,
Oak Ridge National Laboratory, 
Oak Ridge, USA
Ms. Candace Sue Wheeler,
General Motors Company,  
Warren, USA

25/10/2010
to

26/10/2010
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Name / Organization Purpose of Visit Duration 2011-2012

Mr. Glenn Edward Sonntag,
U.S. Department of Energy,  
Washington DC,USA
Ms. Kathleen Nawas,
National Renewable Energy Laboratory, 
Washington DC, USA
Ms. Jennifer Baka,
Yale University Environmental 
Economics, USA
Ms. MadhaviZope Martin,
Oak Ridge National Laboratory, 
Tennessee, USA
Ms.Ramanujam Raj Sekar,
Argonne National Laboratory,  
Argonne, USA

Sr. 
No

For inspection of  RO plants 
prior to dispatch to  Afghanistan
under an agreement for supply 
of 5 new desalination plants to 
Norwegian Church Aid

Mr. Ehsanullah,
Mr. Abdul Wasi,
Norwegian Church Aid, Kabul, 
Afghanistan

06/01/2011
to

09/01/2011

10

To carry out project research 
work under DST-UKIERI 
collaborative project

Mr. Michael Walker,
Mr. Ashley Wragg,
The University of Sheffield,
Sheffield, UK

15/02/2011
to

06/03/2011

11

To review the progress of 
collaborative project

Dr. Jim A Thomas,
The University of Sheffield,
Sheffield, UK

19/02/2011
to

25/02/2011

12

For delivering a lecture on 
'New catalysts: From design to 
application' and discussions

Prof. Kozlowski  Marisa Carina,
Department of Chemistry, University of 
Pennsylvania, Philadelphia, USA

06/03/2011
to

07/03/2011

13

Short visit to CSMCRI for 
discussions 

Ms. Rie Yasuda,
Osaka Prefecture University,
Osaka, Japan

09/03/201114

For delivering a lecture on 
design of dyes for dye sensitized 
solar cells and discussions

Prof. K. Kalyansundaram,
Laboratory of Photonics and Interfaces 
of Federal Institute of Technology, 
Switzerland

24/03/2011
to

25/03/2011

15

Name / Organization Purpose of Visit DurationSr. 
No

1 For carrying out research work 
under the collaborative project 
entitled 'Inhibition of quorum 
s e n s i n g  a n d  b a c t e r i a l  
communication: Potential for 
antifouling agents from marine 
algae'

Prof. Dr. Anton Hartmann, 
Abteilungsleiter Abtilung Mikroben-
Pflanzen Interaktionen (AMP), Munich,
Germany

19/04/2011
to

23/04/2011

2 To sign the contract agreement  
for installation of 5 desalination 
plants at Afghanistan

Mr. Abdul Handi Marufi,
Mr. Mohammad Inam,
Norwegian Church Aid, Kabul, 
Afghanistan

18/05/2011

3 Participation at a India-Brazil 
Workshop on bioenergy and also 
to discuss collaboration in 
research in the area of bioenergy

Dr. Luís Augusto Barbosa  Cortez,
State University of Campinas - 
UNICAMP, Brazil
Ms.Telma Teixeira Franco,
State University of Campinas 
- UNICAMP,Brazil
Dr. Marcelo Menossi Teixeira,
Instituto de Biologia Universidade 
Estdual de Campinas-SP, Brazil
Mr. Marcelo Ramalho Moreira,
Negotiations-ICONE, Brazil
Mr. Paulo Seleghim Junior,
University of Sáo Paulo, 
Sáo Carlos-SP, Brazil
Mr. Manoel  Regis Lima,
Bioethanol Science and Technology 
Laboratory, Campinas/SP, Brazil

31/07/2011
to

03/08/2011

4 For having discussion on algae 
as well as on Jatropha and other 
bio fuels 

Dr. Yasuhisa 
Sumitomo Electric Industries Ltd., 
Konohana-Ku,Osaka, Japan

05/08/2011

5 To setup strategic partnership for 
the EU –India

Dr. Hendrik Stoffel Buijtenhek,
Dr. Albert EdwardJansen,
Netherlands Organization for Applied 
Scientific Research, The Netherlands

18/08/2011

6 For inspection of 5 RO plants 
prior to dispatch to Afghanistan

Mr. Abdul Hadi Marufi,
Norwegina Church Aid
Norwegian Church Aid, Kabul, 
Afghanistan

03/10/2011
to

04/10/2011
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Name / Organization Purpose of Visit Duration 2011-2012

Mr. Glenn Edward Sonntag,
U.S. Department of Energy,  
Washington DC,USA
Ms. Kathleen Nawas,
National Renewable Energy Laboratory, 
Washington DC, USA
Ms. Jennifer Baka,
Yale University Environmental 
Economics, USA
Ms. MadhaviZope Martin,
Oak Ridge National Laboratory, 
Tennessee, USA
Ms.Ramanujam Raj Sekar,
Argonne National Laboratory,  
Argonne, USA

Sr. 
No

For inspection of  RO plants 
prior to dispatch to  Afghanistan
under an agreement for supply 
of 5 new desalination plants to 
Norwegian Church Aid

Mr. Ehsanullah,
Mr. Abdul Wasi,
Norwegian Church Aid, Kabul, 
Afghanistan

06/01/2011
to

09/01/2011

10

To carry out project research 
work under DST-UKIERI 
collaborative project

Mr. Michael Walker,
Mr. Ashley Wragg,
The University of Sheffield,
Sheffield, UK

15/02/2011
to

06/03/2011

11

To review the progress of 
collaborative project

Dr. Jim A Thomas,
The University of Sheffield,
Sheffield, UK

19/02/2011
to

25/02/2011

12

For delivering a lecture on 
'New catalysts: From design to 
application' and discussions

Prof. Kozlowski  Marisa Carina,
Department of Chemistry, University of 
Pennsylvania, Philadelphia, USA

06/03/2011
to

07/03/2011

13

Short visit to CSMCRI for 
discussions 

Ms. Rie Yasuda,
Osaka Prefecture University,
Osaka, Japan

09/03/201114

For delivering a lecture on 
design of dyes for dye sensitized 
solar cells and discussions

Prof. K. Kalyansundaram,
Laboratory of Photonics and Interfaces 
of Federal Institute of Technology, 
Switzerland

24/03/2011
to

25/03/2011

15

Name / Organization Purpose of Visit DurationSr. 
No

1 For carrying out research work 
under the collaborative project 
entitled 'Inhibition of quorum 
s e n s i n g  a n d  b a c t e r i a l  
communication: Potential for 
antifouling agents from marine 
algae'

Prof. Dr. Anton Hartmann, 
Abteilungsleiter Abtilung Mikroben-
Pflanzen Interaktionen (AMP), Munich,
Germany

19/04/2011
to

23/04/2011

2 To sign the contract agreement  
for installation of 5 desalination 
plants at Afghanistan

Mr. Abdul Handi Marufi,
Mr. Mohammad Inam,
Norwegian Church Aid, Kabul, 
Afghanistan

18/05/2011

3 Participation at a India-Brazil 
Workshop on bioenergy and also 
to discuss collaboration in 
research in the area of bioenergy

Dr. Luís Augusto Barbosa  Cortez,
State University of Campinas - 
UNICAMP, Brazil
Ms.Telma Teixeira Franco,
State University of Campinas 
- UNICAMP,Brazil
Dr. Marcelo Menossi Teixeira,
Instituto de Biologia Universidade 
Estdual de Campinas-SP, Brazil
Mr. Marcelo Ramalho Moreira,
Negotiations-ICONE, Brazil
Mr. Paulo Seleghim Junior,
University of Sáo Paulo, 
Sáo Carlos-SP, Brazil
Mr. Manoel  Regis Lima,
Bioethanol Science and Technology 
Laboratory, Campinas/SP, Brazil

31/07/2011
to

03/08/2011

4 For having discussion on algae 
as well as on Jatropha and other 
bio fuels 

Dr. Yasuhisa 
Sumitomo Electric Industries Ltd., 
Konohana-Ku,Osaka, Japan

05/08/2011

5 To setup strategic partnership for 
the EU –India

Dr. Hendrik Stoffel Buijtenhek,
Dr. Albert EdwardJansen,
Netherlands Organization for Applied 
Scientific Research, The Netherlands

18/08/2011

6 For inspection of 5 RO plants 
prior to dispatch to Afghanistan

Mr. Abdul Hadi Marufi,
Norwegina Church Aid
Norwegian Church Aid, Kabul, 
Afghanistan

03/10/2011
to

04/10/2011
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Name / Organization Purpose of Visit DurationSr. 
No

7 To hold discussions for 
exploring possibilities of 
collaboration between India 
and Oman in the area of 
Jatropha cultivation and other 
related aspects

Dr. Ahmed Al-Busaidi, 
Sultan Qaboos University, 
Muscat, Oman

02/11/2011
to

04/11/2011

8 For discussion on the innovation 
process with reference to 
specific case studies from our 
institute

Dr. Samir Gupta,
Monash University, Australia

07/11/2011

9 For  exp lo r ing  sc i en t i f i c  
association with CSMCRI

Dr. Pabitra Baran Chatterjee,
Colorado State University,
Colorado, USA

15/11/2011
to

16/11/2011

10 To discuss technology of 
bacteriological grade agar & 
agarose

Prof. Junichi Kadokawa,
Kagoshima University,
Kagoshima, Japan

16/11/2011
to

17/11/2011

11 Vis i t  under  CSIR-BMBF 
collaborative project

Professor Markus Albrecht,
University of Aachen, Germany

27/02/2012
to

01/03/2012

12 Visited on an invitation for 
discussions and delivering a talk

Dr. Robin D. Rogers,
The University of Alabama, 
Tuscaloosa, USA

14/03/2012
to

15/03/2012

Speaker Title of the lectureDate

20-04-2010

14-05-2010

29-07-2010

Sanksharanjagrukataevam  
sanksharankamahatava,
karan, tathanivaran

Recent advances in solids handling 
with reference to crystallization, 
filtration and drying (CFD)

New symbiotic fungus
-Piriformosporaindica: Structure, 
molecular taxonomy and eco-functions

Dr. S.K. Narang, 
Applied Chemistry & Corrosion, 
NML (CSIR) Jamshedpur

Prof. B.N. Thorat,
Institute of Chemical Technology 
(Formerly UDCT), Mumbai

Prof. Dr. Ajit Varma,
Amity Institute of Microbial Technology,
Amity Science, Technology & Innovation 
Foundation, Amity University, Noida, 
Uttar Pradesh

10. Distinguished Visitors & Lectures 

2010-2011

06-09-2010 Tetrapyrrole and metal-polypyridine 
based light harvesting systems for dye 
sensitized solar cell applications

Dr. Raghu Chitta,  
Department of Chemistry, University of 
Minnesota, Minneapolis, Minnesota, USA

21-10-2010 Acid mine drainage and its 
remediation

Prof. S.R. Dave,
Microbiology and Biotechnology Dept.,
Gujarat University, Ahmedabad

28-10-2010 Oxygen evolution anodes for 
hydrogen production in seawater 
electrolysis - for  prevention of 
global warming  & supply of 
renewable energy

Dr. Abha Kumari, 
Dept. of Biotechnology, Delhi College of 
Engineering, Delhi 

07-01-2011 Newer methods for carbon-heteroatom 
cross-coupling reactions and 
macromolecular catalysis for organic 
synthesis

Prof. Tharmalingam Punniyamurthy,
Department of Chemistry, IIT, Guwahati

25-01-2011 Trends in polymer technology 
research

Dr. Subhash Chandra Shit,
Central Institute of Plastics Engineering 
and Technology (CIPET), Ahmedabad, 
Gujarat

27-01-2011 Eco-agriculture for a 
sustainable world

Dr. M.H. Mehta,
Chairman-GLS-Biotech,  
Vadodara, Gujarat
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Name / Organization Purpose of Visit DurationSr. 
No

7 To hold discussions for 
exploring possibilities of 
collaboration between India 
and Oman in the area of 
Jatropha cultivation and other 
related aspects

Dr. Ahmed Al-Busaidi, 
Sultan Qaboos University, 
Muscat, Oman

02/11/2011
to

04/11/2011

8 For discussion on the innovation 
process with reference to 
specific case studies from our 
institute

Dr. Samir Gupta,
Monash University, Australia

07/11/2011

9 For  exp lo r ing  sc i en t i f i c  
association with CSMCRI

Dr. Pabitra Baran Chatterjee,
Colorado State University,
Colorado, USA

15/11/2011
to

16/11/2011

10 To discuss technology of 
bacteriological grade agar & 
agarose

Prof. Junichi Kadokawa,
Kagoshima University,
Kagoshima, Japan

16/11/2011
to

17/11/2011

11 Vis i t  under  CSIR-BMBF 
collaborative project

Professor Markus Albrecht,
University of Aachen, Germany

27/02/2012
to

01/03/2012

12 Visited on an invitation for 
discussions and delivering a talk

Dr. Robin D. Rogers,
The University of Alabama, 
Tuscaloosa, USA

14/03/2012
to

15/03/2012

Speaker Title of the lectureDate

20-04-2010

14-05-2010

29-07-2010

Sanksharanjagrukataevam  
sanksharankamahatava,
karan, tathanivaran

Recent advances in solids handling 
with reference to crystallization, 
filtration and drying (CFD)

New symbiotic fungus
-Piriformosporaindica: Structure, 
molecular taxonomy and eco-functions

Dr. S.K. Narang, 
Applied Chemistry & Corrosion, 
NML (CSIR) Jamshedpur

Prof. B.N. Thorat,
Institute of Chemical Technology 
(Formerly UDCT), Mumbai

Prof. Dr. Ajit Varma,
Amity Institute of Microbial Technology,
Amity Science, Technology & Innovation 
Foundation, Amity University, Noida, 
Uttar Pradesh

10. Distinguished Visitors & Lectures 

2010-2011

06-09-2010 Tetrapyrrole and metal-polypyridine 
based light harvesting systems for dye 
sensitized solar cell applications

Dr. Raghu Chitta,  
Department of Chemistry, University of 
Minnesota, Minneapolis, Minnesota, USA

21-10-2010 Acid mine drainage and its 
remediation

Prof. S.R. Dave,
Microbiology and Biotechnology Dept.,
Gujarat University, Ahmedabad

28-10-2010 Oxygen evolution anodes for 
hydrogen production in seawater 
electrolysis - for  prevention of 
global warming  & supply of 
renewable energy

Dr. Abha Kumari, 
Dept. of Biotechnology, Delhi College of 
Engineering, Delhi 

07-01-2011 Newer methods for carbon-heteroatom 
cross-coupling reactions and 
macromolecular catalysis for organic 
synthesis

Prof. Tharmalingam Punniyamurthy,
Department of Chemistry, IIT, Guwahati

25-01-2011 Trends in polymer technology 
research

Dr. Subhash Chandra Shit,
Central Institute of Plastics Engineering 
and Technology (CIPET), Ahmedabad, 
Gujarat

27-01-2011 Eco-agriculture for a 
sustainable world

Dr. M.H. Mehta,
Chairman-GLS-Biotech,  
Vadodara, Gujarat
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Speaker Title of the lectureDate

07-02-2011 Fabrication and applications of 
hierarchically ordered 
macro/mesoporous films and powders

Dr. Ajayan Vinu, 
International Centre for Materials 
Nanoarchitectronics,World Premier 
International Research Centre, NIMS, 
Tsukuba, Japan

17-02-2011 mRNP transitionsDr. Purusharth Rajyaguru,
Dept. of Molecular and Cellular Biology,
University of Arizona

04-03-2011 Flow cytometry and its applications 
in marine biology and research

Dr. Arvinder Singh,
(BD Biosciences – India/Sri Lanka /
Nepal/Bhutan & Bangladesh)

07-03-2011 New catalysts:  
From design to application

Prof. Marisa Kozlowski,
Department of Chemistry, University 
of Pennsylvania, USA

18-03-2011 Stereo-selective C-C bond formationsDr. S. Arulananda Babu,
Indian Institute of Science Education 
and Research, Mohali

25-03-2011 Design of dyes for dye sensitized 
solar cells

Prof. Kuppuswamy Kalyanasundaram,
Laboratory of Photonics and Interfaces of
Federal Institute of Technology, 
Switzerland

Speaker Title of the lectureDate

13-04-2011 InstrumentationDr. Pawan Kapur,
Central Scientific Instrument 
Organisation (CSIR), Chandigarh

2011-2012

20-04-2011 Cross-kingdom signaling of bacteria 
with relevance for environment and 
human health

Dr. Anton Hartmann, 
Abteilung Mikroben-Pflanzen Interaktionen 
(AMP),  Munich, Germany

21-04-2011 Biotechnology – An emerging 
eco-friendly technology for 
sustainability of textile industry

Dr. B.J. Agarwal,
Department of Textile Chemistry,
The Maharaja Sayaji Rao University of 
Baroda, Vadodara 

20-07-2011 A fluorescence spectroscopist's 
perspective of nanovolumes and 
nanomaterials

Dr. Anindya Dutta,
Department of Chemistry,
Indian Institute of Technology, Mumbai

Speaker Title of the lectureDate

29-08-2011 Microbial surfactants and microalgal 
lipids of marine origin: Case studies 
on progress and prospects in R&D

Prof. Ramkrishna Sen,
Department of Biotechnology, 
IIT, Kharagpur, West Bengal

21-10-2011 Recent developments in 
organolanthanide chemistry

Dr. Ajay Venugopal, 
Institute for Inorganic Chemistry, 
RWTH-Aachen, Germany

03-11-2011 Recovery of CO from flue gas - 2

Process engineering issues

Prof. Vijaykumar Mahajani,
Department of Chemical Engineering,
University of Mumbai, Mumbai

04-11-2011 Project Economist - A close friend 
of R&D scientists

Prof. Vijaykumar Mahajani,
Department of Chemical Engineering
University of Mumbai, Mumbai

16-11-2011 Fabrication of regularly ordered 
nanoparticles by controlled 
self-assembly of amphiphilic 
molecules under aqueous conditions

Prof. Jun-Ichi Kadokawa,
Kagoshima University, Japan

16-11-2011 Bio-active molecules in 
nano-confinement: An efficient model 
for bioinorganic chemistry

Dr. Pabitra B. Chatterjee
Colorado State University, 
Fort Collins, CO 80523, USA

21-11-2011 Integrated breeding for crop 
improvement using molecular 
approaches

Dr. Pushpendra K. Gupta
Meerut University, Meerut

15-12-2011 H-bonding mediated supramolecular
-assembly of donor and acceptor 
chromophores: Self-sorting vs. mixing

Dr. Suhrit Ghosh,
Indian Association for the Cultivation of 
Science, Kolkata, India

19-12-2011 Towards drug discovery from natural 
products with special reference to 
marine resource

Dr. J.S. Yadav,
CSIR-IICT, Hyderabad

29-12-2011 Current excitement in genome 
research

Prof. Bharat B. Chattoo,
CSMCRI - Institutional Biosafety 
Committee, Director,  Genome Research 
Center,  Department of Microbiology and 
Biotechnology Center, 
M.S. University of Baroda, Vadodara

13-02-2012 Di-block copolymers- preparation, 
characterization and their microphase
-separated nanostructures: Highly 
ordered nanocylinders in thin films 
and applications

Dr. A.V.S. Sainath,
CSIR-IICT, Hyderabad
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Speaker Title of the lectureDate

07-02-2011 Fabrication and applications of 
hierarchically ordered 
macro/mesoporous films and powders

Dr. Ajayan Vinu, 
International Centre for Materials 
Nanoarchitectronics,World Premier 
International Research Centre, NIMS, 
Tsukuba, Japan

17-02-2011 mRNP transitionsDr. Purusharth Rajyaguru,
Dept. of Molecular and Cellular Biology,
University of Arizona

04-03-2011 Flow cytometry and its applications 
in marine biology and research

Dr. Arvinder Singh,
(BD Biosciences – India/Sri Lanka /
Nepal/Bhutan & Bangladesh)

07-03-2011 New catalysts:  
From design to application

Prof. Marisa Kozlowski,
Department of Chemistry, University 
of Pennsylvania, USA

18-03-2011 Stereo-selective C-C bond formationsDr. S. Arulananda Babu,
Indian Institute of Science Education 
and Research, Mohali

25-03-2011 Design of dyes for dye sensitized 
solar cells

Prof. Kuppuswamy Kalyanasundaram,
Laboratory of Photonics and Interfaces of
Federal Institute of Technology, 
Switzerland

Speaker Title of the lectureDate

13-04-2011 InstrumentationDr. Pawan Kapur,
Central Scientific Instrument 
Organisation (CSIR), Chandigarh

2011-2012

20-04-2011 Cross-kingdom signaling of bacteria 
with relevance for environment and 
human health

Dr. Anton Hartmann, 
Abteilung Mikroben-Pflanzen Interaktionen 
(AMP),  Munich, Germany

21-04-2011 Biotechnology – An emerging 
eco-friendly technology for 
sustainability of textile industry

Dr. B.J. Agarwal,
Department of Textile Chemistry,
The Maharaja Sayaji Rao University of 
Baroda, Vadodara 

20-07-2011 A fluorescence spectroscopist's 
perspective of nanovolumes and 
nanomaterials

Dr. Anindya Dutta,
Department of Chemistry,
Indian Institute of Technology, Mumbai

Speaker Title of the lectureDate

29-08-2011 Microbial surfactants and microalgal 
lipids of marine origin: Case studies 
on progress and prospects in R&D

Prof. Ramkrishna Sen,
Department of Biotechnology, 
IIT, Kharagpur, West Bengal

21-10-2011 Recent developments in 
organolanthanide chemistry

Dr. Ajay Venugopal, 
Institute for Inorganic Chemistry, 
RWTH-Aachen, Germany

03-11-2011 Recovery of CO from flue gas - 2

Process engineering issues

Prof. Vijaykumar Mahajani,
Department of Chemical Engineering,
University of Mumbai, Mumbai

04-11-2011 Project Economist - A close friend 
of R&D scientists

Prof. Vijaykumar Mahajani,
Department of Chemical Engineering
University of Mumbai, Mumbai

16-11-2011 Fabrication of regularly ordered 
nanoparticles by controlled 
self-assembly of amphiphilic 
molecules under aqueous conditions

Prof. Jun-Ichi Kadokawa,
Kagoshima University, Japan

16-11-2011 Bio-active molecules in 
nano-confinement: An efficient model 
for bioinorganic chemistry

Dr. Pabitra B. Chatterjee
Colorado State University, 
Fort Collins, CO 80523, USA

21-11-2011 Integrated breeding for crop 
improvement using molecular 
approaches

Dr. Pushpendra K. Gupta
Meerut University, Meerut

15-12-2011 H-bonding mediated supramolecular
-assembly of donor and acceptor 
chromophores: Self-sorting vs. mixing

Dr. Suhrit Ghosh,
Indian Association for the Cultivation of 
Science, Kolkata, India

19-12-2011 Towards drug discovery from natural 
products with special reference to 
marine resource

Dr. J.S. Yadav,
CSIR-IICT, Hyderabad

29-12-2011 Current excitement in genome 
research

Prof. Bharat B. Chattoo,
CSMCRI - Institutional Biosafety 
Committee, Director,  Genome Research 
Center,  Department of Microbiology and 
Biotechnology Center, 
M.S. University of Baroda, Vadodara

13-02-2012 Di-block copolymers- preparation, 
characterization and their microphase
-separated nanostructures: Highly 
ordered nanocylinders in thin films 
and applications

Dr. A.V.S. Sainath,
CSIR-IICT, Hyderabad
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Speaker Title of the lectureDate

13-02-2012 Carbon-based nanostructured 
materials for photo cells to living cells

Dr. S. Veera,
Chemistry and Biology & Integrative 
Regenerative Medicine,
Linköping University, Sweden

29-02-2012 Cation recognition with 
supramolecular  systems

Professor Markus Albrecht, 
Institute of Organic Chemistry, 
University of Aachen, Aachen, Germany

01-03-2012 Novel receptors for anion recognition: 
Concepts and examples

Professor Markus Albrecht, 
Institute of Organic Chemistry, 
University of Aachen, Aachen, Germany

15-03-2012 Ionic liquid solvents for the grand 
challenge inherent in a bio-refinery: 
Extraction and separation of lignin, 
cellulose, and hemicellulose

Prof. Robin D. Rogers,
Centre for Green Manufacturing and 
Department of Chemistry, The University 
of Alabama, Tuscaloosa, USA

27-03-2012 Experiments in sustainable 
technologies

Prof. Dr. V.V.N. Kishore,
Department of Energy and Environment, 
TERI University, Delhi

27-03-2012 Power generation from solar 
energy-the Pondicherry solar pond 
power plant

Dr. J.J. Isaac,
Propulsion & Wind Energy, 
CSIR-NAL, Bangalore

27-03-2012 Solar energy and its applicationDr. T.V. Chavda,
Sardar Patel Renewable Energy Research 
Institute, Vallabhvidya Nagar

27-03-2012 Plasma surface engineering-possible 
applications in harnessing solar energy

Dr. Subroto Mukherjee,
FCIPT Division,  
Institute for Plasma Research, 
Gandhinagar

27-03-2012 GEDA experience in solar energyShri. D.P. Joshi
Gujarat Energy Development Agency, 
Gandhinagar

27-03-2012 CSMCRI experience on solar thermal 
gadgets on a large scale

Dr. A.S. Mehta,
OM Engineering College, Junagadh

27-03-2012 An alternate strategy and an R & D 
challenge for leveraging micro solar 
devices for mega scale solar energy 
harvest

Dr. S.T. Rajan, Dr. Subhash 
Chavda Ahir Kelvani Mandal's 
Group of Institutions, Junagadh

P. 

Name of the Seminar / 
Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture

Frontiers of inorganic 
chemistry

1 Mini Conference,
April 2, 2010

Indian Institute of 
Technology, 
Kanpur

Dr. P.K. Ghosh 

11. Invited Talks / Lectures Delivered By CSMCRI Scientists

2010-2011

Recent advances & 
innovations in renewable 
energy & energy efficiency

2 National Festival,
April 24, 2010

Indus Institute of 
Technology, 
Ahmedabad

Dr. P.K. Ghosh 

CSMCRI's research on 
alternative energy for a 
sustainable future

3 During the visit at 
Oman as per the 
invitation of Oman 
Government,
April 28, 2010

Sultan Qaboos 
University, 
Muscat

Dr. P.K. Ghosh 

Nanotechnology in water 
treatment: An emerging 
trend

4 Global R & D 
Conclave-2010,
May 11-12, 2010

New Delhi Dr. H.D. Raval 

5 Workshop of Scientific 
Issues on Biofuels,
May 25, 2010

Sao Paulo, 
Brazil

Dr. P.K. Ghosh Sustainability of biofuels 
and scope of carbon 
s eques t r a t i on :  Cas e  
studies of Jatorpha and 
Kappaphycus seaweed

Case studies of recent 
innovations in the area of 
salt and marine chemicals

C o m p u t a t i o n a l  
explorations in organic 
systems, solid surfaces 
and bio-molecules

6 Midyear Meeting of 
Indian Academy of 
Science,
July 2-3, 2010

Indian Institute 
of Science, 
Bangalore

Dr. P.K. Ghosh 

7 Theoretical Conference, 
September 13, 2010

Indian Institute 
of Technology, 
Indore

Dr. B. Ganguly

8 DST-EPSRC Fuel Cell 
Initiative Scoping 
Workshop, 
September 15-17, 2010

Center for Fuel 
Cell Technology, 
ARCI, Chennai

Dr. V.K. Shahi

S u p r a m o l e c u l a r  
interactions and superior 
helical materials

9 October 22, 2010 Institute of 
Organic 
Chemistry, 
RWTH Aachen 
University, 
Germany

Dr. P.S. 
Subramanian

Organic-inorganic nano-
c o m p o s i t e  p o l y m e r  
electrolyte membrane
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Speaker Title of the lectureDate

13-02-2012 Carbon-based nanostructured 
materials for photo cells to living cells

Dr. S. Veera,
Chemistry and Biology & Integrative 
Regenerative Medicine,
Linköping University, Sweden

29-02-2012 Cation recognition with 
supramolecular  systems

Professor Markus Albrecht, 
Institute of Organic Chemistry, 
University of Aachen, Aachen, Germany

01-03-2012 Novel receptors for anion recognition: 
Concepts and examples

Professor Markus Albrecht, 
Institute of Organic Chemistry, 
University of Aachen, Aachen, Germany

15-03-2012 Ionic liquid solvents for the grand 
challenge inherent in a bio-refinery: 
Extraction and separation of lignin, 
cellulose, and hemicellulose

Prof. Robin D. Rogers,
Centre for Green Manufacturing and 
Department of Chemistry, The University 
of Alabama, Tuscaloosa, USA

27-03-2012 Experiments in sustainable 
technologies

Prof. Dr. V.V.N. Kishore,
Department of Energy and Environment, 
TERI University, Delhi

27-03-2012 Power generation from solar 
energy-the Pondicherry solar pond 
power plant

Dr. J.J. Isaac,
Propulsion & Wind Energy, 
CSIR-NAL, Bangalore

27-03-2012 Solar energy and its applicationDr. T.V. Chavda,
Sardar Patel Renewable Energy Research 
Institute, Vallabhvidya Nagar

27-03-2012 Plasma surface engineering-possible 
applications in harnessing solar energy

Dr. Subroto Mukherjee,
FCIPT Division,  
Institute for Plasma Research, 
Gandhinagar

27-03-2012 GEDA experience in solar energyShri. D.P. Joshi
Gujarat Energy Development Agency, 
Gandhinagar

27-03-2012 CSMCRI experience on solar thermal 
gadgets on a large scale

Dr. A.S. Mehta,
OM Engineering College, Junagadh

27-03-2012 An alternate strategy and an R & D 
challenge for leveraging micro solar 
devices for mega scale solar energy 
harvest

Dr. S.T. Rajan, Dr. Subhash 
Chavda Ahir Kelvani Mandal's 
Group of Institutions, Junagadh

P. 

Name of the Seminar / 
Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture

Frontiers of inorganic 
chemistry

1 Mini Conference,
April 2, 2010

Indian Institute of 
Technology, 
Kanpur

Dr. P.K. Ghosh 

11. Invited Talks / Lectures Delivered By CSMCRI Scientists

2010-2011

Recent advances & 
innovations in renewable 
energy & energy efficiency

2 National Festival,
April 24, 2010

Indus Institute of 
Technology, 
Ahmedabad

Dr. P.K. Ghosh 

CSMCRI's research on 
alternative energy for a 
sustainable future

3 During the visit at 
Oman as per the 
invitation of Oman 
Government,
April 28, 2010

Sultan Qaboos 
University, 
Muscat

Dr. P.K. Ghosh 

Nanotechnology in water 
treatment: An emerging 
trend

4 Global R & D 
Conclave-2010,
May 11-12, 2010

New Delhi Dr. H.D. Raval 

5 Workshop of Scientific 
Issues on Biofuels,
May 25, 2010

Sao Paulo, 
Brazil

Dr. P.K. Ghosh Sustainability of biofuels 
and scope of carbon 
s eques t r a t i on :  Cas e  
studies of Jatorpha and 
Kappaphycus seaweed

Case studies of recent 
innovations in the area of 
salt and marine chemicals

C o m p u t a t i o n a l  
explorations in organic 
systems, solid surfaces 
and bio-molecules

6 Midyear Meeting of 
Indian Academy of 
Science,
July 2-3, 2010

Indian Institute 
of Science, 
Bangalore

Dr. P.K. Ghosh 

7 Theoretical Conference, 
September 13, 2010

Indian Institute 
of Technology, 
Indore

Dr. B. Ganguly

8 DST-EPSRC Fuel Cell 
Initiative Scoping 
Workshop, 
September 15-17, 2010

Center for Fuel 
Cell Technology, 
ARCI, Chennai

Dr. V.K. Shahi

S u p r a m o l e c u l a r  
interactions and superior 
helical materials

9 October 22, 2010 Institute of 
Organic 
Chemistry, 
RWTH Aachen 
University, 
Germany

Dr. P.S. 
Subramanian

Organic-inorganic nano-
c o m p o s i t e  p o l y m e r  
electrolyte membrane



B
ie

n
n
ia

l 
R

ep
or

t 
2
0
1
0
-2

0
1
2

f}
ok

f"k
Zd
 i

zfr
osn

u
  2

0
1

0
-2

0
1

2

363362

Name of the Seminar / 
Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture

10 International Conference 
on “Recent Trends in 
Material Science and 
Technology”, 
October 29-31, 2010

IIST, 
Thiruvanantha-
puram

Dr. A. 
Bhattacharya

Surfactant  enhanced 
filtration performances of 
thin f i lm composite  
membrane for removal of 
pesticides

In silico studies on the 
d e t o x i f i c a t i o n  o f  
o r g a n o p h o s p h o r u s  
compounds, reactivation 
and aging processes of 
inhibited ache  

Goal driven research in 
chemical sciences

Calixarenes: Versatile 
molecule as chemical 
sensor

11 Theoretical Conference, 
November 20, 2010 

Indian Institute of 
Technology, 
Kharagpur.

Dr. B. Ganguly

12 Dr. P.K. Ghosh 

13 National Conference on 
Frontiers in Chemical 
Sciences,
December 3-4, 2010

IIT, Guwhati

IIT, Guwhati

Dr. P. Paul

14 NAARRI International 
Conference-2010 
(NIC-2010) organized 
by NARRI & DAE, 
December 13-15, 2010

Hotel 
Renaissance, 
Mumbai

Dr. V.K. ShahiRadiation cross-linked 
ion-exchange membranes 
for electrochemical 
processes

15 Keynote Address:
National Symposium on 
Cheminformatics, 
January 7, 2011 

Christ Church 
College, 
Rajkot

Dr. B. GangulyComputational 
explorations from 
surfaces to biomolecules

16 International Symposium 
on Facets of Weak 
Interactions in Chemistry, 
January 13-15, 2011

University of 
Calcutta,  Kolkata 

Dr. Amitava DasRecognition phenomena 
utilizing non-bonded 
interactions and designer 
molecular receptors 

17 International Conference 
on Renewable Energy, 
Centre for 
Non-Conventional 
Energy Resources,
January 17-21, 2011

University of 
Rajasthan, 
Jaipur

Dr. V.K. ShahiHighly charged
membranes and their 
potential applications for 
energy devices

Name of the Seminar / 
Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture

18 National Symposium on 
Advances in Separation 
and Purification Science 
& Technology,  
February 4-5, 2011

GCET,  
V.V. Nagar 

Dr. R.S. Somani New materials for gas 
separation

19 Indo-Europe
Workshop on Recent 
Developments in 
Membrane Technology 
for Industrial 
Applications,
February 10-11, 2011

Dept. of Chemical 
Engineering, 
AC Tech, Anna 
University, 
Chennai 

Dr. V.K. ShahiOrganic-inorganic 
nano-composite polymer 
electrolyte membranes 
for fuel cell and 
electrochemical devices

20 Unilever Chemistry 
Symposium,
February 22-23, 2011

Shanghai, 
China

Dr. P.K. Ghosh Current and future 
landscape of Indian 
chemical research

21 Keynote Address :
Gujarat Science 
Congress-2011,
February 26, 2011

Gujarat Science 
City, Ahmedabad

Dr. P.K. Ghosh Research for societal 
impact can be full of 
exciting scientific 
challenges

22 Workshop for IYC 2011 
and National 
Science Day,   
February 28, 2011

P S Science & 
H. D. Patel Arts 
College, Kadi, 
Ahmedabad

Dr. B. Tyagi Contributions of 
MM. Marie curie and 
other women to chemistry

23 Plenary Lecture:
International Year of 
Chemistry Symposium,
February 28, 2011

P S Science & 
H. D. Patel Arts 
College, Kadi, 
Ahmedabad

Dr. B. GangulyThe role of computational 
chemistry in chemical 
science research

24 National Seminar on 
Science and Nature,
March 12-13, 2011

VishwaBharati 
University, 
Shantiniketan

Dr. P.K. Ghosh Tagore's vision on natural 
resources and its societal 
relevance

25 Recent Advances in 
Some Selected Topics 
of Chemistry – II, 
March 24-25, 2011 

Bengal 
Engineering and 
Science 
University, 
Howrah 

Dr. P. PaulCalixarene as molecular 
receptor: Design, synthesis 
and ion-recognition study 

National Conference on 
Frontiers in Chemical 
Sciences,
December 3-4, 2010
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Name of the Seminar / 
Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture

10 International Conference 
on “Recent Trends in 
Material Science and 
Technology”, 
October 29-31, 2010

IIST, 
Thiruvanantha-
puram

Dr. A. 
Bhattacharya

Surfactant  enhanced 
filtration performances of 
thin f i lm composite  
membrane for removal of 
pesticides

In silico studies on the 
d e t o x i f i c a t i o n  o f  
o r g a n o p h o s p h o r u s  
compounds, reactivation 
and aging processes of 
inhibited ache  

Goal driven research in 
chemical sciences

Calixarenes: Versatile 
molecule as chemical 
sensor

11 Theoretical Conference, 
November 20, 2010 

Indian Institute of 
Technology, 
Kharagpur.

Dr. B. Ganguly

12 Dr. P.K. Ghosh 

13 National Conference on 
Frontiers in Chemical 
Sciences,
December 3-4, 2010

IIT, Guwhati

IIT, Guwhati

Dr. P. Paul

14 NAARRI International 
Conference-2010 
(NIC-2010) organized 
by NARRI & DAE, 
December 13-15, 2010

Hotel 
Renaissance, 
Mumbai

Dr. V.K. ShahiRadiation cross-linked 
ion-exchange membranes 
for electrochemical 
processes

15 Keynote Address:
National Symposium on 
Cheminformatics, 
January 7, 2011 

Christ Church 
College, 
Rajkot

Dr. B. GangulyComputational 
explorations from 
surfaces to biomolecules

16 International Symposium 
on Facets of Weak 
Interactions in Chemistry, 
January 13-15, 2011

University of 
Calcutta,  Kolkata 

Dr. Amitava DasRecognition phenomena 
utilizing non-bonded 
interactions and designer 
molecular receptors 

17 International Conference 
on Renewable Energy, 
Centre for 
Non-Conventional 
Energy Resources,
January 17-21, 2011

University of 
Rajasthan, 
Jaipur

Dr. V.K. ShahiHighly charged
membranes and their 
potential applications for 
energy devices

Name of the Seminar / 
Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture

18 National Symposium on 
Advances in Separation 
and Purification Science 
& Technology,  
February 4-5, 2011

GCET,  
V.V. Nagar 

Dr. R.S. Somani New materials for gas 
separation

19 Indo-Europe
Workshop on Recent 
Developments in 
Membrane Technology 
for Industrial 
Applications,
February 10-11, 2011

Dept. of Chemical 
Engineering, 
AC Tech, Anna 
University, 
Chennai 

Dr. V.K. ShahiOrganic-inorganic 
nano-composite polymer 
electrolyte membranes 
for fuel cell and 
electrochemical devices

20 Unilever Chemistry 
Symposium,
February 22-23, 2011

Shanghai, 
China

Dr. P.K. Ghosh Current and future 
landscape of Indian 
chemical research

21 Keynote Address :
Gujarat Science 
Congress-2011,
February 26, 2011

Gujarat Science 
City, Ahmedabad

Dr. P.K. Ghosh Research for societal 
impact can be full of 
exciting scientific 
challenges

22 Workshop for IYC 2011 
and National 
Science Day,   
February 28, 2011

P S Science & 
H. D. Patel Arts 
College, Kadi, 
Ahmedabad

Dr. B. Tyagi Contributions of 
MM. Marie curie and 
other women to chemistry

23 Plenary Lecture:
International Year of 
Chemistry Symposium,
February 28, 2011

P S Science & 
H. D. Patel Arts 
College, Kadi, 
Ahmedabad

Dr. B. GangulyThe role of computational 
chemistry in chemical 
science research

24 National Seminar on 
Science and Nature,
March 12-13, 2011

VishwaBharati 
University, 
Shantiniketan

Dr. P.K. Ghosh Tagore's vision on natural 
resources and its societal 
relevance

25 Recent Advances in 
Some Selected Topics 
of Chemistry – II, 
March 24-25, 2011 

Bengal 
Engineering and 
Science 
University, 
Howrah 

Dr. P. PaulCalixarene as molecular 
receptor: Design, synthesis 
and ion-recognition study 

National Conference on 
Frontiers in Chemical 
Sciences,
December 3-4, 2010
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Name of the Seminar / 
Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture

Ion-exchange membranes 
for water and energy

1 April 15, 2011 University of 
Science Technology 
of China, 
Hefei, P.R. China

Dr. V.K. Shahi

2011-2012 

Novel catalysis in the 
reactions of the 
C  chemicals 1

2 April 16, 2011 Department of 
Chemistry, Inha 
University of 
Incheon, Korea

Dr. R.S. Shukla

Electro-membrane for 
separation and isolation of 
molecules

3 April 18, 2011 Hefei University 
of Technology, 
Hefei, P.R. China 

Dr. V.K. Shahi

Water purification & 
associated issues

4 Indo-Dutch Expert 
Meeting on Water 
Technology, 
April, 18- 20, 2011  

University of
Utrecht, 
Netherlands

Dr. A.V.R. Reddy

Membrane technology 
for providing safe 
drinking water

5 Science Inspire 
Programme, 
April 21-25, 2011

Bhavnagar 
University, 
Bhavnagar 

Dr. V.K. Shahi

Designer molecules, 
supra molecular chemistry 
and molecular recognition

6 Recent Advances in 
Analytical Chemistry, 
May 12, 2011

SVNIT, Surat

Organic-inorganic 
nano-composite charged 
membranes for energy 
and electro-separation 
devices

7 CRSI Zonal Meeting,
May 13-14, 2011

NCL, Pune Dr. V.K. Shahi

Designer molecule for 
molecular recognition and 
photo induced energy/
electron transfer processes

8 22nd Mid-Year 
Meeting of the Indian 
Academy of Sciences, 
July 8-9, 2011

IISc, Bangalore Dr. Amitava Das

Recognition of ions 
having biological 
significance

9 National Seminar on 
Inorganic 
Chemistry – 2011 and 
celebration of 150th 
Birth Anniversary of 
Acharya P. C. Ray,
July 8-9, 2011

Jadavpur 
University, 
Kolkata

Dr. Amitava Das

Name of the Seminar / 
Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture

10 July 11, 2011 Kalyani 
University, 
Kolkata

Dr. Amitava DasDesigner molecule for 
molecular recognition and 
photo-induced energy/
electron transfer processes

11 Seminar on Inorganic 
Chemistry- Celebration 
of 150th Birth 
Anniversary of Acharya 
P. C. Ray, 
August 15, 2011

M. S. University, 
Vadodara

Dr. P. PaulSpectroscopy for structural 
elucidation and ion 
recognition study in 
solution 

12 Indo-UK Workshop on
Current  Development 
of Wastewater 
Treatment- Advanced 
Separation Processes, 
August 29-31, 2011 

National Institute 
of Technology, 
Tiruchirappalli

Dr. A.V.R. 
Reddy

Membrane desalination 
and water purification: 
Opportunities & 
associated challenges

13 National Symposium on 
Solar Energy 
Application,
September 1, 2011

National Physical 
Laboratory, 
New Delhi

Dr. P.K. Ghosh Solar research at CSMCRI 
in the past and recent 
initiatives with 
concentrated relation

14 Keynote Lectue:
Western India Research 
Scholars' Meet, 
17th September, 2011

M. S. University, 
Vadodara

Dr. S. KannanFascinating journey of 
peeling layered materials

15 rd3  Asian Conference 
on Coordination 
Chemistry 
(ACCC-3,2011), 
October 17-20, 2011

India Habitat 
Center, 
New Delhi

Dr. P. PaulCalixarene based 
molecular sensors: 
Design, synthesis and 
ion-recognition study 

16 Inspire Science Camp, 
October 20-24, 2011

Bhavnagar
University, 
Bhavnagar

Dr. S. KannanExcitement in science yet 
simple – Graphene

17 November 11, 2011 Institute of 
Organic Chemistry, 
RWTH Aachen 
University, 
Germany 

Dr. P.S. 
Subramanian

Supramolecular 
interactions on detection 
of small molecular ions

18 November 14, 2011 Department of 
Chemistry, Inha 
University, 
Incheon, Korea

Dr. R.S. ShuklaNanocatalysis

Dr. Amitava Das
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Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture
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2 April 16, 2011 Department of 
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associated issues
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Meeting on Water 
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University of
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Dr. A.V.R. Reddy

Membrane technology 
for providing safe 
drinking water

5 Science Inspire 
Programme, 
April 21-25, 2011

Bhavnagar 
University, 
Bhavnagar 

Dr. V.K. Shahi

Designer molecules, 
supra molecular chemistry 
and molecular recognition

6 Recent Advances in 
Analytical Chemistry, 
May 12, 2011

SVNIT, Surat

Organic-inorganic 
nano-composite charged 
membranes for energy 
and electro-separation 
devices

7 CRSI Zonal Meeting,
May 13-14, 2011

NCL, Pune Dr. V.K. Shahi

Designer molecule for 
molecular recognition and 
photo induced energy/
electron transfer processes

8 22nd Mid-Year 
Meeting of the Indian 
Academy of Sciences, 
July 8-9, 2011

IISc, Bangalore Dr. Amitava Das

Recognition of ions 
having biological 
significance

9 National Seminar on 
Inorganic 
Chemistry – 2011 and 
celebration of 150th 
Birth Anniversary of 
Acharya P. C. Ray,
July 8-9, 2011

Jadavpur 
University, 
Kolkata

Dr. Amitava Das

Name of the Seminar / 
Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture

10 July 11, 2011 Kalyani 
University, 
Kolkata

Dr. Amitava DasDesigner molecule for 
molecular recognition and 
photo-induced energy/
electron transfer processes

11 Seminar on Inorganic 
Chemistry- Celebration 
of 150th Birth 
Anniversary of Acharya 
P. C. Ray, 
August 15, 2011

M. S. University, 
Vadodara

Dr. P. PaulSpectroscopy for structural 
elucidation and ion 
recognition study in 
solution 

12 Indo-UK Workshop on
Current  Development 
of Wastewater 
Treatment- Advanced 
Separation Processes, 
August 29-31, 2011 

National Institute 
of Technology, 
Tiruchirappalli

Dr. A.V.R. 
Reddy

Membrane desalination 
and water purification: 
Opportunities & 
associated challenges

13 National Symposium on 
Solar Energy 
Application,
September 1, 2011

National Physical 
Laboratory, 
New Delhi

Dr. P.K. Ghosh Solar research at CSMCRI 
in the past and recent 
initiatives with 
concentrated relation

14 Keynote Lectue:
Western India Research 
Scholars' Meet, 
17th September, 2011

M. S. University, 
Vadodara

Dr. S. KannanFascinating journey of 
peeling layered materials

15 rd3  Asian Conference 
on Coordination 
Chemistry 
(ACCC-3,2011), 
October 17-20, 2011

India Habitat 
Center, 
New Delhi

Dr. P. PaulCalixarene based 
molecular sensors: 
Design, synthesis and 
ion-recognition study 

16 Inspire Science Camp, 
October 20-24, 2011

Bhavnagar
University, 
Bhavnagar

Dr. S. KannanExcitement in science yet 
simple – Graphene

17 November 11, 2011 Institute of 
Organic Chemistry, 
RWTH Aachen 
University, 
Germany 

Dr. P.S. 
Subramanian

Supramolecular 
interactions on detection 
of small molecular ions

18 November 14, 2011 Department of 
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University, 
Incheon, Korea

Dr. R.S. ShuklaNanocatalysis
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Name of the Seminar / 
Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture

19 National Workshop cum 
Exhibition on Drinking 
Water Quality, 
New Delhi,
November 15-16, 2011

India Habitat 
Centre, 
New Delhi

Dr. A.V.R. 
Reddy

Salinity removal 
technologies and pros 
and cons of RO systems 

20 Celebration of 
Chemistry @ 
IIT Kanpur,
December 3-5, 2011

IIT,  Kanpur Dr. Amitava DasDesigner molecule for 
recognition of ions having 
biological significance

21 th48  Annual Convention 
of Chemists, 
December 6, 2011

University of 
Allahabad, 
Allahabad

Dr. B. GangulyFirst principle study 
towards the dissolution 
of potassium chloride 
and the influence of 
solvent on the morphology 
of salt crystals and 
conformation of organic 
molecules

22 Modern Trend in 
Inorganic Chemistry, 
(MTIC)-XIV,
December 10-12, 2011

Hyderabad 
University,  
Hyderabad

Dr. P. PaulDesign and synthesis of 
fluorescent molecular 
receptors for ion 
recognition study 

23 rd
3 International 
Conference on 
Heterocyclic Chemistry, 
December 10-13, 2011

Rajasthan 
University,
Jaipur

Dr. Ramavatar
Meena

Seaweed polysaccharides 
and gelatin based 
composite material : 
Physicochemical and 
rheological studies

24 th
15  National Workshop 
on  'The Role of New 
Materials in Catalysis', 
December 11-13, 2011

NCCR, IIT, 
Madras

Dr. S. KannanBiomass to fuels and 
chemicals

25 th4  International 
Congress of 
Environmental Research, 
December 16-19, 2011

SVNIT, SuratFirst principle study 
towards the dissolution 
of potassium chloride and 
the influence of solvent 
on the morphology of salt 
crystals and conformation 
of organic molecules

26 th
4  International 
Congress of 
Environmental Research, 
December 16-19, 2011

Dr. Amitava DasDesigner molecule and 
recognition of biologically 
significant analyses

Name of the Seminar / 
Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture

27 th4  International 
Congress of 
Environmental Research, 
December 16-19, 2011

SVNIT, Surat Dr. P. PaulDesign and synthesis of 
fluorescent molecular 
sensors for toxic metal
ions 

28 Technical Seminar on 
Green Technology,
December 21, 2011

National  
Environmental 
Engineering 
Research Institute, 
Nagpur

Dr. P.K. Ghosh Green technology and new 
trends in waste 
management 

29 Symposium on 
Prospects of Modern 
Chemistry, Organized as 
part of International 
Conference 
CONIAPS-XIV,
December 22-26, 2011

SVNIT, Surat Dr. Amitava DasDesigning of sensitizer 
dye molecule and its 
implication on interfacial 
electron transfer

30 International Conference 
of Supramolecules and 
Nanomaterials Research 
and Application, 
January 6-8, 2012

Gujarat 
University, 
Ahmedabad

Dr. Amitava DasFluorescence response as 
the probe for studying 
host-guest adduct 
formation between crown 
ether or macrocyclic host 
molecules and 
imidazolium or 
ammonium ion as guest 
components

32 National Workshop on 
Frontiers in Chemical 
Sciences,
February 2-4, 2012

Sardar Patel 
University,
V.V. Nagar

Dr. P. PaulMolecular receptors: 
Design, synthesis and ion 
recognition study 

33 International Conference 
on Chemistry,
February 6, 2012

School of Science, 
Gujarat University, 
Ahmedabad

Dr. P.K. Ghosh Illustrations of 
supramolecular assemblies 
in action in emerging 
technologies under 
development at 
CSIR-CSMCRI

Dr. B. Ganguly

SVNIT, Surat

31 International Conference 
of Supramolecules and 
Nanomaterials Research 
and Application, 
January 6-8, 2012

Gujarat 
University, 
Ahmedabad

Dr. P. PaulDesign and synthesis of 
molecular sensors for ion 
recognition study 
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Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture
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Madras

Dr. S. KannanBiomass to fuels and 
chemicals
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Name of the Seminar / 
Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture

27 th4  International 
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SVNIT, Surat Dr. P. PaulDesign and synthesis of 
fluorescent molecular 
sensors for toxic metal
ions 

28 Technical Seminar on 
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December 21, 2011

National  
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Research Institute, 
Nagpur

Dr. P.K. Ghosh Green technology and new 
trends in waste 
management 

29 Symposium on 
Prospects of Modern 
Chemistry, Organized as 
part of International 
Conference 
CONIAPS-XIV,
December 22-26, 2011

SVNIT, Surat Dr. Amitava DasDesigning of sensitizer 
dye molecule and its 
implication on interfacial 
electron transfer

30 International Conference 
of Supramolecules and 
Nanomaterials Research 
and Application, 
January 6-8, 2012

Gujarat 
University, 
Ahmedabad

Dr. Amitava DasFluorescence response as 
the probe for studying 
host-guest adduct 
formation between crown 
ether or macrocyclic host 
molecules and 
imidazolium or 
ammonium ion as guest 
components

32 National Workshop on 
Frontiers in Chemical 
Sciences,
February 2-4, 2012

Sardar Patel 
University,
V.V. Nagar

Dr. P. PaulMolecular receptors: 
Design, synthesis and ion 
recognition study 

33 International Conference 
on Chemistry,
February 6, 2012

School of Science, 
Gujarat University, 
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supramolecular assemblies 
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development at 
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Dr. P. PaulDesign and synthesis of 
molecular sensors for ion 
recognition study 
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Name of the Seminar / 
Conference / Institute

Venue Presenter(s)Sr
No

Title of Talk / Lecture

35 Basic Sciences for 
Advanced Science & 
Technologies, 
February 22, 2012

Sir PP Institute 
of Science, 
Bhavnagar

Dr. B. GangulyChemistry - Our life, our 
future

36 Symposium on
Emerging Trends in 
Separation Science and
Technology
(SESTEC-2012),
February 27–
March 1, 2012

SVKM's Mithibai 
College, Mumbai

Dr. A.V.R. ReddyMembranes:  The energy 
efficient tool for green 
industrial process 
separations 

37 National Symposium on 
Foundations and 
Frontiers in 
Supramolecular 
Chemistry,
March 1-2, 2012

Jawaharlal Nehru 
University,
New Delhi

Dr. Amitava DasRecognition of ionic 
analytes of biological and 
environmental relevance 
in aqueous medium

38 rd
3  National Symposium 
on Condensed Matter 
and Materials Physics 
CMMP-2012, 
March 3-5,  2012

Sardar Patel 
University, 
V.V. Nagar

Dr. E. SureshDesign, syntheses and 
single crystal XRD studies 
of MOFs based on 
multidentate  
dicarboxylate / amino 
acids  and donor tethers 

39 Third International 
Multicomponent 
Polymer Conference 
(IMPC-2012),
March 23-26, 2012  

Mahatma Gandhi 
University, 
Kottayam, Kerala

Dr. V.K. ShahiHybrid ion-exchange 
membranes for energy 
and electro-separation 
devices

40 Third International 
Multicomponent 
Polymer Conference 
(IMPC-2012),
March 23-26, 2012  

Mahatma Gandhi 
University, 
Kottayam, Kerala

Dr. Ramavatar 
Meena

Seaweed polysaccharides 
based new hydrogel 
materials: Preparation and 
characterization

41 Third International 
Multicomponent 
Polymer Conference 
(IMPC-2012),
March 23-26, 2012  

Mahatma Gandhi 
University, 
Kottayam, Kerala

Dr. Kamalesh 
Prasad

Polysaccharide based 
ionic materials 

Available as 
on 31-3-2010

Addition during 
2010-11

Addition during 
2011-12

Collection as on 
31-03-2012

Sr. 
No.

Particulars

1

2

3

4

5

6

7

8

9

10

Books

Back Vols.

Translation

Photocopy

Patents

Standards

Micro-cards

Microfilms

Maps/Charts

Reprints

International Journals

National Journals

Bibliographic Databases

1. Inter-Library Loan Services

2. Reader's Queries

3. Document Delivery Service

4. Bibliographic Search through databases

5. Reference Service

6. Literature Search Facility to outsider

70

74

05 (Sci-Finer, ASTM DL, Thomson Innovation)

Total

11975

27347

427

2149

340

761

67

1326

265

2698

47355

53

99

-

-

-

-

-

-

-

-

152

68

-

-

-

-

-

-

-

-

-

68

12096

27446

427

2149

340

761

67

1326

265

2698

47575

The CSMCRI Library is considered to be premier one in this region having rich collections of books, 

periodicals, reference materials etc in the areas of R & D being carried out in the institute. Besides 

catering to the information needs of R&D staff of the institute, the library also extends facilities to the 

visiting research scholars, university staff, R& D staff of the industries, government officials and others. 

A brief account of library collection, facilities, services are as under:   

Apart from the above library has received the access of online journals through CSIR-NKRC from the 

Elsevier, Springer, ACS, RSC, Wiley Blackwell, Oxford University Press publishers. The library is 

having specialized collection of International Abstracting and Indexing  Services viz. Chemical 

Abstracts, Biological Abstracts, Current Contents/FTP/2005, Back Volumes of Journals in Chemistry, 

Chemical Technology, Biological Sciences and General Sciences.

For easy and quick access to current and latest information by the R & D staff, library renders various 

information services to its users. Through these services, scientific and technical staff is kept well 

informed about the current trends in the field of their interest. The services rendered are as follows: 

12. Knowledge Resource Centre (Library) 

JOURNALS/DATABASES/E-JOURNALS SUBSCRIPTION

INFORMATION SERVICES

COLLECTION OF KRC

34 Basic Sciences for 
Advanced Science & 
Technologies, 
February 22, 2012

Sir PP Institute 
of Science, 
Bhavnagar

Dr. P. PaulSophisticated analytical 
techniques for material 
characterization
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Addition during 
2010-11

Addition during 
2011-12

Collection as on 
31-03-2012

Sr. 
No.

Particulars

1

2

3

4

5

6

7

8

9

10

Books

Back Vols.

Translation

Photocopy

Patents

Standards

Micro-cards

Microfilms

Maps/Charts

Reprints

International Journals

National Journals

Bibliographic Databases

1. Inter-Library Loan Services

2. Reader's Queries

3. Document Delivery Service

4. Bibliographic Search through databases

5. Reference Service

6. Literature Search Facility to outsider

70

74

05 (Sci-Finer, ASTM DL, Thomson Innovation)

Total

11975

27347

427

2149

340

761

67

1326

265

2698

47355

53

99

-

-

-

-

-

-

-

-

152

68

-

-

-

-

-

-

-

-

-

68

12096

27446

427

2149

340

761

67

1326

265

2698

47575

The CSMCRI Library is considered to be premier one in this region having rich collections of books, 

periodicals, reference materials etc in the areas of R & D being carried out in the institute. Besides 

catering to the information needs of R&D staff of the institute, the library also extends facilities to the 

visiting research scholars, university staff, R& D staff of the industries, government officials and others. 

A brief account of library collection, facilities, services are as under:   

Apart from the above library has received the access of online journals through CSIR-NKRC from the 

Elsevier, Springer, ACS, RSC, Wiley Blackwell, Oxford University Press publishers. The library is 

having specialized collection of International Abstracting and Indexing  Services viz. Chemical 

Abstracts, Biological Abstracts, Current Contents/FTP/2005, Back Volumes of Journals in Chemistry, 

Chemical Technology, Biological Sciences and General Sciences.

For easy and quick access to current and latest information by the R & D staff, library renders various 

information services to its users. Through these services, scientific and technical staff is kept well 

informed about the current trends in the field of their interest. The services rendered are as follows: 

12. Knowledge Resource Centre (Library) 

JOURNALS/DATABASES/E-JOURNALS SUBSCRIPTION

INFORMATION SERVICES

COLLECTION OF KRC

34 Basic Sciences for 
Advanced Science & 
Technologies, 
February 22, 2012

Sir PP Institute 
of Science, 
Bhavnagar

Dr. P. PaulSophisticated analytical 
techniques for material 
characterization
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The external members from corporate sectors, universities are also granted permission to consult the 

documents in the library. This fulfills the aim of maximum utilization of library documents.

The library has organized one day training on various e-resources subscribed by the library. About 125 

users participated in the programme and benefited by the training for the use of electronic resources 

effectively. 

WORKSHOP/TRAININGS  

Library has set up an institutional repository ir@csmcri having research articles, thesis and dissertations 

submitted by the scientists and students of the institute. As on Mar 2012, it has 1200+ records in the 

collection and tt was also linked to the CSIR harvester.

INSTITUIONAL REPOSITORY

CSMCRI Foundation Day Function. Dr. Anil Kane, Chairman, World Wind 
Energy Association and Chairman, Indian Wind Energy Association was the 
Chief Guest.  He delivered a lecture on Wind Energy to the Rescue of 
Mankind from the Menace of Fossil Fuel

Demonstration of TFC RO knowhow to Uniqflux Membranes LLP -
Mr. Rahul Pathak

One day workshop on Salt & Marine Chemicals in Hindi.  Dr. D.D. Oza, 
Rajasthan gave a presentation in Hindi

27  Management Council Meetingth

CSIR-UGC NET Examination 

th60  Research Council meeting  

Bureau of Indian Standards (BIS) Meeting

Hindi day celebrations: Online quiz competition & Open Hindi quiz, Hindi 
Unicode typing, Hindi dictation, noting and drafting in Hindi, Kavyapathan, 
Tasvir kya bolti hai, Shabdavali (from Rajbhasha Sahayika), Samachar 
pathan, Yadgar prasang kathan, scientific presentation in  Hindi were 
arranged        

CSIR Foundation Day Function. Dr. E. R. R. Iyengar, Former Scientist, 
CSMCRI, Bhavnagar and former Professor Emeritus (CSIR) University of 
Agriculture Science, Bangalore was the Chief Guest. He delivered a lecture 
on “Salinity and Plant Growth- Old Problem and No Solution Yet”

13. Dateline CSMCRI
2010-11

Salient DetailsDate

10 April 2010

3 June 2010

18 June 2010

20 June 2010

30-31 July 2010

20 August 2010

14 September 
2010

26 September 
2010

Visit of officials from General Motors
1. Mr. David J. Tulauskas, Director of Publicity Policy
2. Mr. P. Balendran, Vice President Corporate Affairs, GM India
3. Dr. Candace Wheeler, GM Technical Fellow
For interaction on Jatropha cultivation

13 April 2010

31 May 2010

Signed purchase agreement for five RO plants. Norwegian Church Aid, 
Afghanistan

4 October 2010
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The external members from corporate sectors, universities are also granted permission to consult the 

documents in the library. This fulfills the aim of maximum utilization of library documents.

The library has organized one day training on various e-resources subscribed by the library. About 125 

users participated in the programme and benefited by the training for the use of electronic resources 

effectively. 

WORKSHOP/TRAININGS  

Library has set up an institutional repository ir@csmcri having research articles, thesis and dissertations 

submitted by the scientists and students of the institute. As on Mar 2012, it has 1200+ records in the 

collection and tt was also linked to the CSIR harvester.

INSTITUIONAL REPOSITORY

CSMCRI Foundation Day Function. Dr. Anil Kane, Chairman, World Wind 
Energy Association and Chairman, Indian Wind Energy Association was the 
Chief Guest.  He delivered a lecture on Wind Energy to the Rescue of 
Mankind from the Menace of Fossil Fuel

Demonstration of TFC RO knowhow to Uniqflux Membranes LLP -
Mr. Rahul Pathak

One day workshop on Salt & Marine Chemicals in Hindi.  Dr. D.D. Oza, 
Rajasthan gave a presentation in Hindi

27  Management Council Meetingth

CSIR-UGC NET Examination 

th60  Research Council meeting  

Bureau of Indian Standards (BIS) Meeting

Hindi day celebrations: Online quiz competition & Open Hindi quiz, Hindi 
Unicode typing, Hindi dictation, noting and drafting in Hindi, Kavyapathan, 
Tasvir kya bolti hai, Shabdavali (from Rajbhasha Sahayika), Samachar 
pathan, Yadgar prasang kathan, scientific presentation in  Hindi were 
arranged        

CSIR Foundation Day Function. Dr. E. R. R. Iyengar, Former Scientist, 
CSMCRI, Bhavnagar and former Professor Emeritus (CSIR) University of 
Agriculture Science, Bangalore was the Chief Guest. He delivered a lecture 
on “Salinity and Plant Growth- Old Problem and No Solution Yet”

13. Dateline CSMCRI
2010-11

Salient DetailsDate

10 April 2010

3 June 2010

18 June 2010

20 June 2010

30-31 July 2010

20 August 2010

14 September 
2010

26 September 
2010

Visit of officials from General Motors
1. Mr. David J. Tulauskas, Director of Publicity Policy
2. Mr. P. Balendran, Vice President Corporate Affairs, GM India
3. Dr. Candace Wheeler, GM Technical Fellow
For interaction on Jatropha cultivation

13 April 2010

31 May 2010

Signed purchase agreement for five RO plants. Norwegian Church Aid, 
Afghanistan

4 October 2010
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Salient DetailsDate

Visit of Dr. Glenn Sonntag lead US-India Biofuels team to discuss progress 
and direction on joint collaborative project on Jatropha development

25 October 2010

Vigilance Awareness Week 25 Oct to Nov 1, 2010; Events namely essay 
competition, drawing competition on “Prevention of Corruption”, slogan & 
cartoon competition were conducted for CSMCRI staff including temporary 
staff 

26 October 2010

st
61  Research Council Meeting  

Discussions with M/s Reminco Resources P. Ltd., Ahmedabad for draft 
agreement on technology transfer

CSIR Programme for Youth on Leadership in Science. Prof Jahar  Saha, 
Former Director, IIM-A was the Chief Guest.  67 Students  attended the 
programme

CSIR-CSMCRI participated in the exhibition arranged on the occasion of 
15th Indian Society of Chemistry & Biology. International Conference 
organized by Dept. of Chemistry, Rajkot

16 December 
2010

24 December 
2010

20-21 January 
2011

4-7 February 2011

25 February 2011

28 February 2011

4 March 2011

7-11 March 2011

National Science Day Celebrations. A science teacher's motivation 
programme was organized and roughly 60 teachers participated

National Safety Day Celebrations. Safety pledge was taken by all the staff. 
Mr. Prakesh Nagesh, Business Development Manager and Mr. Digamber 
Mistry, Business Development Executive, Sai Marketing, Vapi gave a 
Presentation on “Various Respiratory Masks” and demonstration on 
“Breathing Apparatus”. The Safety Division demonstrated the operation of 
fire extinguishers and other methods to extinguish the fire to all staff 
members. Prizes were given to staff for different competitions conducted in 
Hindi, English and Gujarati   

Exposure training program to the salt manufacturers of Orissa & the State 
Dept. officials, Govt. of Orissa 

Salient DetailsDate

2011-12

10 April 2011

11 May 2011

20 May 2011

15 June 2011

12 July 2011

1-2 August 2011

9 August 2011

26 August 2011

5-6 September 
2011

14 September 
2011 

26 September
2011

13 December
2011

CSMCRI Foundation Day Function. Dr Saroj Ghose, former DG, National 
Council of Science Museums and Museum Adviser, Parliament Museum, 
Gujarat Science City was the Chief Guest. He delivered a lecture on 
“Science for the People”

Technology Day Celebrations: Lecture by Dr P K Ghosh, Director on 'Case 
study of indigenous potash knowhow'

Visit by Ms. Rita Teaotia, Commissioner & Principal Secretary, Rural 
Ministry, Government of Gujarat to discuss on on-going projects

th
28  Management Council Meeting 

Tavera runs on Biofuel: News coverage by Times of India on July, 201112  

Indo-Brazil Workshop on Bio-energy. A delegation of  six  scientists from 
Brazil have particpated

Inauguration of AcSIR at CSIR-CSMCRI. Inaugural lecture by Dr P.K. 
Ghosh on  “Ethics & Safety”  to AcSIR students

Laying of Foundation Stone for model salt farm at Marakanam Salt Factory
Smt C T Manimekalai, District Collector, Villupuram ; Mr S Sundaresan , 
Salt Commissioner, Govt. of India were present. Dr.V.P. Mohandas briefed 
the project appraisal

nd
62  Research Council Meeting  

Hindi day celebrations. Online quiz competition & Open Hindi quiz, 
Scientific poster competition in Hindi, Debate competition, Tasvir kya bolti 
hai, Précis writing (for administration and workshop staff), noting and letter 
competition, children Hindi film show, Hindi Unicode typing 

CSIR Foundation Day Function. Prof Asis Datta, Padma Shri and Padma 
Bhushan, Professor of Eminence, National Institute of Plant Genome 
Research, New Delhi was the Chief Guest. He delivered a lecture on  
“Dreams to Bring Science to Society”

rd 
63 Research Council Meeting  

20-21 January 
2012

MoES Drugs Project's Steering Committee Meeting under the 
Chairmanship of Prof. Goverdhan Mehta

Organized a Half -day Workshop on Reverse Osmosis in Hindi

Obew[ÜYH$aU àmoÚmo{J{H$`m| _| {dH$mg - EH$ X{ï>nmV
S>m°. A{_Vm {Jb   S>m°. S>r S>r AmoPm and made presentations
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Salient DetailsDate

Visit of Dr. Glenn Sonntag lead US-India Biofuels team to discuss progress 
and direction on joint collaborative project on Jatropha development

25 October 2010

Vigilance Awareness Week 25 Oct to Nov 1, 2010; Events namely essay 
competition, drawing competition on “Prevention of Corruption”, slogan & 
cartoon competition were conducted for CSMCRI staff including temporary 
staff 

26 October 2010

st
61  Research Council Meeting  

Discussions with M/s Reminco Resources P. Ltd., Ahmedabad for draft 
agreement on technology transfer

CSIR Programme for Youth on Leadership in Science. Prof Jahar  Saha, 
Former Director, IIM-A was the Chief Guest.  67 Students  attended the 
programme

CSIR-CSMCRI participated in the exhibition arranged on the occasion of 
15th Indian Society of Chemistry & Biology. International Conference 
organized by Dept. of Chemistry, Rajkot

16 December 
2010

24 December 
2010

20-21 January 
2011

4-7 February 2011

25 February 2011

28 February 2011

4 March 2011

7-11 March 2011

National Science Day Celebrations. A science teacher's motivation 
programme was organized and roughly 60 teachers participated

National Safety Day Celebrations. Safety pledge was taken by all the staff. 
Mr. Prakesh Nagesh, Business Development Manager and Mr. Digamber 
Mistry, Business Development Executive, Sai Marketing, Vapi gave a 
Presentation on “Various Respiratory Masks” and demonstration on 
“Breathing Apparatus”. The Safety Division demonstrated the operation of 
fire extinguishers and other methods to extinguish the fire to all staff 
members. Prizes were given to staff for different competitions conducted in 
Hindi, English and Gujarati   

Exposure training program to the salt manufacturers of Orissa & the State 
Dept. officials, Govt. of Orissa 

Salient DetailsDate

2011-12

10 April 2011

11 May 2011

20 May 2011

15 June 2011

12 July 2011

1-2 August 2011

9 August 2011

26 August 2011

5-6 September 
2011

14 September 
2011 

26 September
2011

13 December
2011

CSMCRI Foundation Day Function. Dr Saroj Ghose, former DG, National 
Council of Science Museums and Museum Adviser, Parliament Museum, 
Gujarat Science City was the Chief Guest. He delivered a lecture on 
“Science for the People”

Technology Day Celebrations: Lecture by Dr P K Ghosh, Director on 'Case 
study of indigenous potash knowhow'

Visit by Ms. Rita Teaotia, Commissioner & Principal Secretary, Rural 
Ministry, Government of Gujarat to discuss on on-going projects

th
28  Management Council Meeting 

Tavera runs on Biofuel: News coverage by Times of India on July, 201112  

Indo-Brazil Workshop on Bio-energy. A delegation of  six  scientists from 
Brazil have particpated

Inauguration of AcSIR at CSIR-CSMCRI. Inaugural lecture by Dr P.K. 
Ghosh on  “Ethics & Safety”  to AcSIR students

Laying of Foundation Stone for model salt farm at Marakanam Salt Factory
Smt C T Manimekalai, District Collector, Villupuram ; Mr S Sundaresan , 
Salt Commissioner, Govt. of India were present. Dr.V.P. Mohandas briefed 
the project appraisal

nd
62  Research Council Meeting  

Hindi day celebrations. Online quiz competition & Open Hindi quiz, 
Scientific poster competition in Hindi, Debate competition, Tasvir kya bolti 
hai, Précis writing (for administration and workshop staff), noting and letter 
competition, children Hindi film show, Hindi Unicode typing 

CSIR Foundation Day Function. Prof Asis Datta, Padma Shri and Padma 
Bhushan, Professor of Eminence, National Institute of Plant Genome 
Research, New Delhi was the Chief Guest. He delivered a lecture on  
“Dreams to Bring Science to Society”

rd 
63 Research Council Meeting  

20-21 January 
2012

MoES Drugs Project's Steering Committee Meeting under the 
Chairmanship of Prof. Goverdhan Mehta

Organized a Half -day Workshop on Reverse Osmosis in Hindi

Obew[ÜYH$aU àmoÚmo{J{H$`m| _| {dH$mg - EH$ X{ï>nmV
S>m°. A{_Vm {Jb   S>m°. S>r S>r AmoPm and made presentations
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Salient DetailsDate

20 January
2012

Felicitation to Prof. Dr. Sukh Dev by Prof. Goverdhan Mehta

20-25 February 
2012

5-7 March 2012

9 March 2012

27 March 2012

Training program on Marine Bacterial Diversity

Organized teachers training programme for primary & secondary science 
teachers. More than 35 teachers participated 

National Safety Day Celebrations: Safety pledge was taken by all the 
staff. Mr. Rishikesh Chormare, Safety Officer, CSIR-CSMCRI gave a 
presentation on “Hazmat Awareness”. The Safety Division demonstrated 
the operation of fire extinguishers and other methods to extinguish the 
fire to all taff members. Prizes were given to staff for different 
competitions conducted in Hindi, English and Gujarati

Seminar on “Solar Energy Utilization: Learning from the Past”. Former 
senior scientists were invited to share their experience and talks were
given.

Dr. Anil Kane, President, World Wind Energy 
Association and Chairman, Indian Wind 
Energy Association delivered the CSMCRI 
Foundation Day Address on “Wind Energy to 
the Rescue of Mankind from the Menace of 

th
Fossil Fuel” on 10  April 2010.

Distinguished Professor Jahar Saha, Former 
Director, IIM-Ahmedabad was the Chief 
Guest for the CSIR Programme for Youth on 
Leadership in Science (CPYLS) Programme 
held during 20-21 January 2011.

Dr. E.R.R. Iyengar , Former  Senior  Scientist, 
CSMCRI  & Professor of Emeritus, 
University of Agriculture, Bangalore gave the 
CSIR Foundation Day Address  on  “Salinity 
and Plant Growth - Old Problems and No 

th
Solution Yet” on 26  September  2010.

Padma Shri and Padma Bhushan Dr. Saroj 
Ghose, was the Chief Guest and delivered the 
CSMCRI Foundation Address on “Science for 

th
the People” on 10  April 2011.

14.Seminars  / Workshop / Events  / Meetings Organized
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presentation on “Hazmat Awareness”. The Safety Division demonstrated 
the operation of fire extinguishers and other methods to extinguish the 
fire to all taff members. Prizes were given to staff for different 
competitions conducted in Hindi, English and Gujarati

Seminar on “Solar Energy Utilization: Learning from the Past”. Former 
senior scientists were invited to share their experience and talks were
given.

Dr. Anil Kane, President, World Wind Energy 
Association and Chairman, Indian Wind 
Energy Association delivered the CSMCRI 
Foundation Day Address on “Wind Energy to 
the Rescue of Mankind from the Menace of 
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Fossil Fuel” on 10  April 2010.

Distinguished Professor Jahar Saha, Former 
Director, IIM-Ahmedabad was the Chief 
Guest for the CSIR Programme for Youth on 
Leadership in Science (CPYLS) Programme 
held during 20-21 January 2011.

Dr. E.R.R. Iyengar , Former  Senior  Scientist, 
CSMCRI  & Professor of Emeritus, 
University of Agriculture, Bangalore gave the 
CSIR Foundation Day Address  on  “Salinity 
and Plant Growth - Old Problems and No 
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Solution Yet” on 26  September  2010.

Padma Shri and Padma Bhushan Dr. Saroj 
Ghose, was the Chief Guest and delivered the 
CSMCRI Foundation Address on “Science for 
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the People” on 10  April 2011.
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One day workshop on “Scientific writing in 
thHindi” was organized on 7  July 2011 for the 

scientific and technical staff of the Institute. 
Dr. D D Oza, Scientist and Member, Hindi 
Advisory committee was the Chief Guest. In 
this Hindi workshop, 53 scientists and 
technical staff participated. 

Padma Shri and  Professor 
Asis Datta, Professor of Eminence, National 
Institute of Plant Genome, New Delhi was the 
Chief Guest and delivered the CSIR 
Foundation day on “Dreams to Bring Science 

thto Society” on 26  September 2011.

Padma Bhushan

Indo-Brazil Workshop on Bio-energy was 
organized at the behest of Indian Academy of 
Sciences and The Brazilian Academy on 1-2 
August 2011. A delegation of six scientists 
from Brazil attended the workshop. 

Padma Shri and Padma Bhushan Professor 
Asis Datta, Professor of Eminence, National 
Institute of Plant Genome Research, New 
Delhi Inaugurated Molecular Biology Facility 
at CSIR-CSMCRI on 26 September 2011. 
This facility has state-of-art infrastructure for 
carrying out research and development on 
stress genomics and proteomics, transgenics, 
molecular microbiology and metagenomics. 

Dis t ingu i shed  Professor  Ami tabha  
Chattopadhyay, Scientist-H, Centre for 
Cellular & Molecular Biology, Hyderabad 
was the Chief Guest for the CSIR Programme 
for Youth on Leadership in Science (CPYLS) 
Programme held during 24-25 November 
2011.

A workshop was organized on 14 October 
2011 for students and teachers of primary & 
secondary schools to enhance/develop the 
scientific thinking - the need of the hour.  Mr. 
Anil Manekar, Director, Nehru Science 
Centre, Mumbai was the Chief Guest of the 
function. In this workshop 72 students and 10 
teachers participated.

The Institute organized training programme 
for primary and secondary science teachers 
during 5-7 March 2012. Dr. B.N. Das 
Physicist, Kolkata was the special invitee on 
this occasion.  In this programme more than 
50 teachers from primary and secondary 
schools participated.

Function was arranged at CSIR-CSMCRI to 
felicitate Padma Bhushan Prof. Sukh Dev on 
20 January 2012. Felicitation was done 
through the hands of Prof. Goverdhan Mehta.
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One day workshop on “Scientific writing in 
thHindi” was organized on 7  July 2011 for the 

scientific and technical staff of the Institute. 
Dr. D D Oza, Scientist and Member, Hindi 
Advisory committee was the Chief Guest. In 
this Hindi workshop, 53 scientists and 
technical staff participated. 

Padma Shri and  Professor 
Asis Datta, Professor of Eminence, National 
Institute of Plant Genome, New Delhi was the 
Chief Guest and delivered the CSIR 
Foundation day on “Dreams to Bring Science 

thto Society” on 26  September 2011.

Padma Bhushan

Indo-Brazil Workshop on Bio-energy was 
organized at the behest of Indian Academy of 
Sciences and The Brazilian Academy on 1-2 
August 2011. A delegation of six scientists 
from Brazil attended the workshop. 

Padma Shri and Padma Bhushan Professor 
Asis Datta, Professor of Eminence, National 
Institute of Plant Genome Research, New 
Delhi Inaugurated Molecular Biology Facility 
at CSIR-CSMCRI on 26 September 2011. 
This facility has state-of-art infrastructure for 
carrying out research and development on 
stress genomics and proteomics, transgenics, 
molecular microbiology and metagenomics. 

Dis t ingu i shed  Professor  Ami tabha  
Chattopadhyay, Scientist-H, Centre for 
Cellular & Molecular Biology, Hyderabad 
was the Chief Guest for the CSIR Programme 
for Youth on Leadership in Science (CPYLS) 
Programme held during 24-25 November 
2011.

A workshop was organized on 14 October 
2011 for students and teachers of primary & 
secondary schools to enhance/develop the 
scientific thinking - the need of the hour.  Mr. 
Anil Manekar, Director, Nehru Science 
Centre, Mumbai was the Chief Guest of the 
function. In this workshop 72 students and 10 
teachers participated.

The Institute organized training programme 
for primary and secondary science teachers 
during 5-7 March 2012. Dr. B.N. Das 
Physicist, Kolkata was the special invitee on 
this occasion.  In this programme more than 
50 teachers from primary and secondary 
schools participated.

Function was arranged at CSIR-CSMCRI to 
felicitate Padma Bhushan Prof. Sukh Dev on 
20 January 2012. Felicitation was done 
through the hands of Prof. Goverdhan Mehta.
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One day seminar on 'Solar Energy Utilization-
Learning from the Past' was organized in the 

th
Institute on the 27  March 2012. The eminent 
speakers from TERI, Engineering Colleges, 
Professors from universi t ies,  R&D 
laboratories, GEDA gave informative 
lectures. Later, the participants visited the 
laboratory of solar applications. 

Mr. J. K. Pothal

Mr. V. K. Jaiswal

Mr. G. R. Bhadu

(23.07.2010) 

(22.11.2010)

(27.10.2010)

Mechanical Engineer 

Section Officer 

Technical Support 

B.E Mechanical Engineering, BPUT, Odisha

M.Tech, NIT, Rourkela

Area of work: Workshop Engineer

B.Sc. Mathematics
rd 

M.B.A.(HR) 3 Semester (Running), 
Sikkim Manipal University

Certificate in E Governance from UN, USA

Certificate Course in Disaster Management, 
National Institute of Disaster Management, 
Ministry of Home Affairs, Government of India          

Area of work: Finance & Accounts

M.Sc. Organic Chemistry, University of Rajasthan, Jaipur
M. Tech Polymer Science & Technology, IIT, Delhi
Area of work: Analytical Sciences

Name and date of joining Area and Qualifications

15. Appointments

Mr. S. D. Chauhan
(10.01.2011)

Support Services 

B. E. Textile Engineering (M. S. University, Baroda 2003) 
Visiting Faculty Member of M. S. University, Baroda on 
Indian Quality System

Area of work:  Administration Section

Mr. S. D. Chauhan
(17.01.2011)

Support Services 

M. Sc. Mathematics  
NET (CSIR June 2006) 
Area of work: Purchase section 
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One day seminar on 'Solar Energy Utilization-
Learning from the Past' was organized in the 

th
Institute on the 27  March 2012. The eminent 
speakers from TERI, Engineering Colleges, 
Professors from universi t ies,  R&D 
laboratories, GEDA gave informative 
lectures. Later, the participants visited the 
laboratory of solar applications. 

Mr. J. K. Pothal

Mr. V. K. Jaiswal

Mr. G. R. Bhadu

(23.07.2010) 

(22.11.2010)

(27.10.2010)

Mechanical Engineer 

Section Officer 

Technical Support 

B.E Mechanical Engineering, BPUT, Odisha

M.Tech, NIT, Rourkela

Area of work: Workshop Engineer

B.Sc. Mathematics
rd 

M.B.A.(HR) 3 Semester (Running), 
Sikkim Manipal University

Certificate in E Governance from UN, USA

Certificate Course in Disaster Management, 
National Institute of Disaster Management, 
Ministry of Home Affairs, Government of India          

Area of work: Finance & Accounts

M.Sc. Organic Chemistry, University of Rajasthan, Jaipur
M. Tech Polymer Science & Technology, IIT, Delhi
Area of work: Analytical Sciences

Name and date of joining Area and Qualifications

15. Appointments

Mr. S. D. Chauhan
(10.01.2011)

Support Services 

B. E. Textile Engineering (M. S. University, Baroda 2003) 
Visiting Faculty Member of M. S. University, Baroda on 
Indian Quality System

Area of work:  Administration Section

Mr. S. D. Chauhan
(17.01.2011)

Support Services 

M. Sc. Mathematics  
NET (CSIR June 2006) 
Area of work: Purchase section 



Mr. G. Shukla

Office Assistant

M. Sc. Com. Sc. Indore

Area of work: Administration Section

Name and date of joining Area and Qualifications

(28.09.2011)

Dr. R. S. Thakur
(30.09.2011)

Chemical Scientist

M. Sc. Chem., Ph. D. Solid State NMR – TIFR, Mumbai

Area of work: Analytical Science 

Dr. M. S. Rathore
(30.09.2011)

Biological Science

M. Sc. Botany; Ph. D. 

Area of work: Wasteland Research 

Mr. S. K.Vania
(17.11.2011)

Computer Science & Engineering 

M. E. Comp. Engg. (SP Univ., V.V. Nagar - Anand)

Area of work: Information Technology

Dr. (Ms.) Sushma Ijardar
(01.12.2011)

Chemical Scientist

Ph. D. VN. South Gujarat  University, Surat

Area of work: Salt & Marine Chemicals

Dr. (Mrs.) Uma Chatterjee
(06.02.2012)

Chemical Scientist

Ph. D. Chem IACS, Jadavpur University
Post Doc Univ. Akron, USA
Scientist DRDO 3 years
Area of work: Electro Membrane Processes
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Dr. S. B. Kamble
(11.05.2011) 

Chemical Engineer

M. Tech. Chem. Engg. UDCT, Mumbai

Ph. D. (Chem.Engg.) UDCT, Mumbai

Area of work: Sulphate of  Potash (SOP)

Name and date of joining Area and Qualifications

Dr. N. K. Saha
(12.05.2011)

Chemical Scientist

Ph. D. TERI Univ. New Delhi

Area of work: Reverse Osmosis  

Dr. S. K. Jewrajka
(12.05.2011)

Chemical Scientist

Ph. D. Chem. IACS Jadavpur University

Post Doc Univ. Bordea, France

Post Doc Univ. Akron, USA

Scientist Fellow 18 months in RO Discipline

Area of work: Reverse Osmosis  

Dr. Soumya Haldar
(13.05.2011) 

Environmental Science

M. Sc. Marine Biology & Oceanography

Ph. D. Chennai & Osaka (Japan)

Area of work: Marine Biotechnology &Ecology

Dr. (Mrs.) S. P. Mukherjee
(26.08.2011)

Chemical Scientist

M. Sc. Burdwan University 

Ph. D. Central  University, Hyderabad

Area of work: Inorganic Materials & Catalysis

Mr. Shibaji Ghosh
(01.09.2011) 

IPR Scientist 
M. Sc. Chem. Burdwan University

PGDIPL IIT, Kharagpur 

Area of work: IPR
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Area of work: Sulphate of  Potash (SOP)

Name and date of joining Area and Qualifications
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Dr. S. K. Jewrajka
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Scientist Fellow 18 months in RO Discipline
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Dr. Soumya Haldar
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Environmental Science
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Ph. D. Chennai & Osaka (Japan)

Area of work: Marine Biotechnology &Ecology

Dr. (Mrs.) S. P. Mukherjee
(26.08.2011)

Chemical Scientist

M. Sc. Burdwan University 

Ph. D. Central  University, Hyderabad

Area of work: Inorganic Materials & Catalysis
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(01.09.2011) 
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M. Sc. Chem. Burdwan University
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Area of work: IPR
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Dr. A. R. Paital
(24.02.2012)

Chemical Scientist
M. Sc. Ravenshaw Univ., Odisha
Ph. D. IIT, Kharagpur
Post Doc. University of Michigan, USA/  University of  
Missouri, Columbia, USA
Area of work: Salt & Marine Chemicals

Mr. S. R. Prajapati
(05.03.2012)

Chemical Scientist

Dip. in Chemical Engg., Surat
B. E. Chemical , Valsad
Garden Silk, Process Engg.
Aditya Birla, Veraval, Shift Supttd. (3 yrs industrial experience)  
Area of work: Scaleup & Process Engineering Unit  

Engg.

Dr. Soumydeb Ghosh
(12.03.2012)

Scientist

M. Sc. & M.E.  University of  Delhi

Ph. D. IISc, Bangalore

Area of work: Electro Membrane Processes

Designation Date Sr. 
No.

Name Remarks

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

Retirement / Voluntary / Transfer  / Termination / Resignation

Mr. M.G. Makwana

Dr. P.V. Subba Rao

Mr. S. Earnestine

Dr. C.V. Devmurari

Dr. Satybrata Das

Mr. Chander Prakash

Dr. Atindra Shukla

Mr. Anil Kumar

Dr. G. Ramachandraiah

Dr. (Ms.) Nivedita Sahu

Dr. A. Prakash Rao

Mr. S.N. Patel

Mrs. R.U. Beg

Mr. K.C. Das

Mr. Shrikant Sharma

Mr. L.J. Karmatiya

Mr. S.N.Vaja

Mr. J. David Livingston

Mr. H.L. Joshi

Mr. Harshad Kumar Vania

Mr. R.G. Khetsi

Mr. S. Shyam Sundar

Dr. Indrajit Mukhopadhyay

Mr. C.M. Sugandh

Mr. Baljeet Singh

Mr. D.P. Maret

Dr. S.D. Bhatt

Ms.Afsanabanu Makwa

Shri R.P. Pillai

Smt. A. Lucial

Dr. Amjad Hussain

Shri S.N. Rao

Dr. G R. Desale

Mr. Joy M. Kottaram

Mr. B. Rajender Kumar 

Mr. S.S. Chuadhary

Mr. Kuldeep Kaushik

Shri  A.M. Shah

Shri J.T. Visani

Shri S.H. Kalsaria

Dr. R.H. Trivedi

Shri G.M. Thakkar

Mr. C.K. Chandrakanth

Dr. B.D. Shethia

Shri U.P. Saraiya

Shri Dilawar H. Khokhar

Shri B.M. Shah

Asst. (G) Gr. I

Scientist Gr. IV (5)

Head, Armed Guard

Scientist Gr. IV (2)

Scientist Gr. IV (3)

Asst.

Scientist Gr. IV (2)

C O A

Scientist Gr. IV (5)

Scientist Gr. IV (1)

Scientist Gr. IV (3)

Gr. III (3)

Tech. Gr. I (4)

Asst. (G) Gr. II

Asst. (G) Gr. I

Asst. (G) Gr. I

Jr. Security Guard

Sr. Tech. (1)

Scientist Gr. IV (5)

Section Officer

Tech. Gr. I(4)

Scientist Gr. IV (3)

Scientist Gr. IV (3)

Jr. Security Guard

FAO

FAO

Scientist Gr. IV (4)

Technician 

Sr. Technician (1)

Lab. Assistant

Scientist Gr. IV (4)

Scientist Gr. IV (4)

Scientist Gr. IV (3) 

SO (S&P)

SO (S&P) 

SPO

SPO 

Sr. Principal Scientist

Lab. Assistant

Sr. Technician (2)

Sr. Technical Officer (3)

Lab. Attendant (2)

Sr. Scientist 

Principal Technical Officer

Sr. Technical Officer (3)

Sr. Technician (2)

Sr. Principal Scientist

30.04.2010

30.04.2010

31.05.2010

31.05.2010

14.06.2010

08.04.2011

11.05.2011

24.05.2011

30.06.2010

23.07.2010

31.07.2010

31.07.2010

31.08.2010

15.09.2010

15.09.2010

30.09.2010

31.10.2010

01.11.2010

30.11.2010

17.01.2011

31.01.2011

10.02.2011

16.02.2011

28.02.2011

18.04.2011

25.04.2011

30.04.2011

25.05.2011

31.05.2011

31.05.2011

30.06.2011

30.06.2011

08.07.2011

04.08.2011

05.08.2011

18.08.2011

29.08.2011

31.08.2011

31.08.2011

31.10.2011

31.10.2011

31.10.2011

11.11.2011

30.11.2011

31.12.2011

29.02.2012

31.03.2012

Retired

Retired

Retired

Retired

Terminated

Terminated

Resigned

Transferred

Retired

Temporary 

for 

Resigned

Retired

Retired

Transferred

Transferred

Retired

Retired

Transferred

Retired

Resigned

Retired

Resigned

Resigned

Retired

Temporary transfer from 

CSIR, New Delhi up 

to 15.07.2011

Transfer to CECRI

Retired

Resigned

Retired

Retired

Retired

Retired

Transfer to NCL 

Transfer to URDIP 

Transfer on promotion 

from IICT 

Transferred from NBRI 

Transfer to NPL 

Retired

Retired

Retired

Retired

Retired

Transfer to NIIST 

Retired

Retired

Retired

Retired

transfer 

two years
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16.  Research Council 

Prof.  V. Krishnan
Hindustan Lever Research Professor & Head, 
Chemical Biology Unit, Jawaharlal Nehru Centre for Advanced 
Scientific Research, Jakkur Campus PO, Bangalore 560 064

Chairman

Prof. Kasturi  Datta
Adjunct Professor, School of Environment Sciences,
Special Centre for Molecular Medicine, Jawaharlal 
Nehru University, New Delhi 110 067

Prof. S.S. Bhojwani
Emeritus Professor of Botany, 3/43, Prem Nagar, 
Deyalbagh, Agra 282 005

Prof. G.D. Yadav
Director (Vice Chancellor) &  R T Mody Distinguished Professor, 
J C Bose National Fellow, Institute of Chemical Technology, 
Nathalal Parekh Marg, Matunga, Mumbai 400 019

Prof. V. Chandrasekhar
Department of Chemistry, Indian Institute of Technology,
Kanpur 208 016

Shri C.G. Sethuram
Executive Director – Emerging Business, 

th
Archean Group of Companies, TVH Phase II, 5  Floor, 
Block No. 94, Beliciaa Towers, MRC Nagar, Chennai 600 028

Dr. B. Bhargava
Director (SPV), Ministry of New and Renewable Energy, Block 14, 
CGO Complex, Lodi Road, New Delhi 110 003

Dr. P.K. Biswas
Former Adviser (S&T), Planning Commission, GOI 
MS-11/905, KendriyaVihar, Sector-56, Gurgaon, Haryana 122 003 

Dr. G. Ramesh
Scientist G and Dy. Head (MAV), 
Experimental Aerodynamics Division, National Aerospace 
Laboratories, Post Bag No. 1779, Bangalore 560 017

Dr. M.O. Garg
Director, Indian Institute of Petroleum, 
PO IIP, Mohkampur, Dehradun 248 005

Dr. Pushpito K. Ghosh
Director, Central Salt & Marine Chemicals Research Institute, 
Bhavnagar 364 002 

Dr. D.B. Shukla, Secretary
Chief Scientist, Central Salt & 
Marine Chemicals Research Institute, Bhavnagar 364 002

Head or his Nominee, PPD, CSIR, New Delhi 110 001

Member

Member

Member

Member

Member

Member

Member

Member

Member 
Cluster Director

Member

Member

Permanent Invitee

Dr Pushpito K Ghosh, Director 

Dr. B. Jha, Chief Scientist 

Dr. G.R. Desale, Senior Scientist

Dr. (Mrs.) Subarna Maiti, Scientist

Shri R.J. Sanghavi, Sr. Technical Officer (1)

Dr. S. Sivaram, Director, NCL, Pune 

Dr. D.B. Shukla, Chief Scientist 

CoFA/F&AO

Sr. COA/COA/AO

Chairman

Member 

Member 

Member 

Member 

Member 

Member

Member 

Member- Secretary 

17. Management Council  

01 April 2010 to 31 March 2012) 
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18. Resources – Staff and Budgetary Details 

Staff Details

Scientific 

Technical

Non – Technical

Persons on Roll
31.3.2012

Particulars Persons on Roll
31.3.2011

Category

Group IV

Group III

Group II

Group I

Total (Technical)

Group A

Group B

Group C

Group D

Total (Non-Technical)

Total 'A'

Ad-hoc Scientist

Scientist Fellow (QHS)

EMR and Project related 

temporary personnel

Research Associate (RA/Sr. RA)

Senior Research Fellow (SRF)

Junior Research Fellow (JRF)

Project Assistants

Others (Project Related)

Apprentice

Total 'B'

Total A + B

88

37

66

18

121

6

28

21

0

55

264

NIL

5

NIL

1

47

39

118

12

29

251

515

95

35

59

15

109

6

26

20

0

52

256

NIL

0

NIL

0

44

41

75

5

27

192

448

2011-2012
Rs. in Lakhs

Financial Year

A. Revenue (National Labs.)

Total Salaries

Budget (Including P04/P05/P06/P70-Staff Qtr.)

P07 Chemical/Consumables& Other Res.

Total Revenue 

B. Capital (National Labs.)

Budget (Including W & S/ Staff Qtrs. Capital)

P-50 Land Cost

P-50 (App. & Equipment / Computer Equipment / Off. Equipment)

P-50 (Furniture & Fittings/Workshop Machinery)

P-50 (Library Books/Lib. Journals)

P-50 Vehicles

P-26 (ICT) (Infrastructure/Facilities)

Total Capital

Total Revenue  + Capital (A+B)

C. Total Network & RSP Projects 

Total National Lab. (A+B+C)

P-61 NMITLI

1544.725

249.580

683.766

2478.071

100.000

5.069

676.050

4.000

120.000

20.500

20.000

945.619

3423.690

410.420

3834.110

145.672

CSIR Allocation

1428.504

185.400

337.507

1951.411

75.190

0.000

345.000

2.000

95.000

0.000

50.000

567.190

2518.601

598.210

3116.811

313.379

2010-2011
Rs. in Lakhs

2011-2012
Rs. in Lakhs

Financial Year

Sponsored R&D

Collaborative/Cooperative R&D

Grant-in-Aid R&D  

R&D Consultancy

SMM

SUB TOTAL (ECF)

Analytical/Tech. Services

Knowhow transfer/Royalty 

Sale of Lab Products

Conference/Seminar/Workshop

SUB TOTAL (credited to CSIR/Lab Reserve)

Amount collected as service tax (Repaid to government)

GRAND TOTAL

221.778

163.893

167.668

84.917

0.000

638.256

17.134

71.799

2.912

0.000

91.845

49.967

780.068

Revenue other than CSIR Allocation

64.044

64.814

978.610

72.356

0.000

1179.823

12.495

47.096

1.504

0.000

61.095

23.566

1264.484

2010-2011
Rs. in Lakhs

2011-2012
Rs. in Lakhs

Financial Year

Opening cash balance

Receipt during the year 

Investment encashment on maturity

Total receipt (A)

Expenditure during the year 

Reinvestment 

Total expenditure (B)

Closing cash balance (A-B)

92.087

378.246

900.000

1370.333

115.145

1190.000

1305.145

65.188

Laboratory Reserve

93.568

239.036

700.000

1032.604

27.197

913.320

940.517

92.087

2010-2011
Rs. in Lakhs
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18. Resources – Staff and Budgetary Details 

Staff Details

Scientific 

Technical

Non – Technical

Persons on Roll
31.3.2012

Particulars Persons on Roll
31.3.2011

Category

Group IV

Group III

Group II

Group I

Total (Technical)

Group A

Group B

Group C

Group D

Total (Non-Technical)

Total 'A'

Ad-hoc Scientist

Scientist Fellow (QHS)

EMR and Project related 

temporary personnel

Research Associate (RA/Sr. RA)

Senior Research Fellow (SRF)

Junior Research Fellow (JRF)

Project Assistants

Others (Project Related)

Apprentice

Total 'B'

Total A + B

88

37

66

18

121

6

28

21

0

55

264

NIL

5

NIL

1

47

39

118

12

29

251

515

95

35

59

15

109

6

26

20

0

52

256

NIL

0

NIL

0

44

41

75

5

27

192

448

2011-2012
Rs. in Lakhs

Financial Year

A. Revenue (National Labs.)

Total Salaries

Budget (Including P04/P05/P06/P70-Staff Qtr.)

P07 Chemical/Consumables& Other Res.

Total Revenue 

B. Capital (National Labs.)

Budget (Including W & S/ Staff Qtrs. Capital)

P-50 Land Cost

P-50 (App. & Equipment / Computer Equipment / Off. Equipment)

P-50 (Furniture & Fittings/Workshop Machinery)

P-50 (Library Books/Lib. Journals)

P-50 Vehicles

P-26 (ICT) (Infrastructure/Facilities)

Total Capital

Total Revenue  + Capital (A+B)

C. Total Network & RSP Projects 

Total National Lab. (A+B+C)

P-61 NMITLI

1544.725

249.580

683.766

2478.071

100.000

5.069

676.050

4.000

120.000

20.500

20.000

945.619

3423.690

410.420

3834.110

145.672

CSIR Allocation

1428.504

185.400

337.507

1951.411

75.190

0.000

345.000

2.000

95.000

0.000

50.000

567.190

2518.601

598.210

3116.811

313.379

2010-2011
Rs. in Lakhs

2011-2012
Rs. in Lakhs

Financial Year

Sponsored R&D

Collaborative/Cooperative R&D

Grant-in-Aid R&D  

R&D Consultancy

SMM

SUB TOTAL (ECF)

Analytical/Tech. Services

Knowhow transfer/Royalty 

Sale of Lab Products

Conference/Seminar/Workshop

SUB TOTAL (credited to CSIR/Lab Reserve)

Amount collected as service tax (Repaid to government)

GRAND TOTAL

221.778

163.893

167.668

84.917

0.000

638.256

17.134

71.799

2.912

0.000

91.845

49.967

780.068

Revenue other than CSIR Allocation

64.044

64.814

978.610

72.356

0.000

1179.823

12.495

47.096

1.504

0.000

61.095

23.566

1264.484

2010-2011
Rs. in Lakhs

2011-2012
Rs. in Lakhs

Financial Year

Opening cash balance

Receipt during the year 

Investment encashment on maturity

Total receipt (A)

Expenditure during the year 

Reinvestment 

Total expenditure (B)

Closing cash balance (A-B)

92.087

378.246

900.000

1370.333

115.145

1190.000

1305.145

65.188

Laboratory Reserve

93.568

239.036

700.000

1032.604

27.197

913.320

940.517

92.087

2010-2011
Rs. in Lakhs
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