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The Mahatma who rocked the British Empire

&

galvanised the people

by defiantly gathering salt at the Dandi Seashore.

6 April 1930
th



“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 the these Institutes. They should realize
that service to India - no, even to the whole world; science has no frontiers”.

Pandit Jawaharlal Nehru
Extract from the inaugural address on 10 April 1954

th
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FOREWORD

I have great pleasure in presenting the Report for the period 2000-2002. We

have continued to pursue the goal of integrating all of the Institute's

activities under the common theme of seawater research. This has helped

identify some big goals and promote synergy among the disciplines. Our

second area of focus has been on innovation and excellence. Our third area

of focus has been on quick translation of concepts into practice. Our fourth

area of focus has been on relevance, and we have enlisted the participation

of industrial clients, even while undertaking projects supported by Grant-in-

aid agencies. Our fifth area of focus has been societal responsibility and it

has been gratifying to work closely with marginal producers of salt and see

their income level rise. Our sixth area of focus has been on competency

building and infrastructure development.

Scientists of the Institute won the CSIR Technology award in 2001 and 2002. It is

gratifying that Pepsico India Holdings Ltd. has embarked on commercial

cultivation of Eucheuma utilizing the Institute know how. It is also gratifying that

NALCO's Zeolite A plant based on CSMCRI know how was commissioned

successfully this year. Two of our scientists were awarded the prestigious Raman

Fellowship, one in 2001 and one in 2002. The Institute maintained a healthy track

record of publications, which, in 2001-2002, had the fourth highest 'average

impact factor' within the CSIR group of laboratories. The Institute also filed a

number of international patents in areas of direct relevance to the Institute's

mandate. This is especially satisfying since we have been able to innovate in

seemingly mature technologies.

The Institute is centralizing its analytical facilities, which will be housed in the new

laboratory building whose construction has been completed. Several new

instruments such as XRF, ICP-OES, Environmental SEM (with EDAX) and DSC-
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TGA-DMA, have also been procured. Two new pilot plants are coming up in

Mandapam field station (for production of bacteriological agar and carrageenan)

and Experimental Salt Farm (for integrated recovery of marine chemicals). A new

hostel has also been sanctioned to accommodate the growing number of project

assistants.

I am grateful to all those who have lent their support to the Institute.

Pushpito K. Ghosh
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1

vdkcZfud jlk;u





ued rFkk leqnzh jlk;u

gekjs ns'k es a ik sVk'k dh laiw.k Z vko';drk dh iwfrZ ¼ feyh;u Vu½ vk;kr }kjk dh tkrh gS]

blfy;s gekjs ns'k es a lgtrk ls izkIr leqnz ls rFkk Hk wfexr czkbZu ls ik sVk'k dh iqu% izkfIr ds

fy;s O;ogkfjd izfØ;k fodflr djuk vR;ko';d gks x;k gS A rnqijk ar gekjs ns'kes a lkYV

oDlZ feyh;u Vu ued dk mRiknu djrs gS a rFkk lgmRik| fcVuZ tks ik sVk'k czk sehu rFkk

eSXusf';k dk L=ksr gS & mls leqnz es a i zokfgr dj nsrs gS a ] blfy;s bldk mi;ksx djuk bPNuh;

gS A xqtjkr ds dPN dk cM+k&ju dqnjrh fcVuZ dk ve;kZfnr L=ksr gS ftls ik sVk'k mRiknu ds

fy;s mi;ksx fd;k tk ldrk gS A czkbu ck"Ik ls izkIr fuEu lksfM;e dkjusykbV ls vkfFk Zd

n`f"V ls ferO;;h ik sVk'k dk mRiknu fd;k tk ldrk gS A fQj Hkh bfPNr 'kq +}rkokys ik sVk'k ds

fy;s lh/k s Mcy lkYV ds fo;kstu ykHkkFk Z fuEure lksfM;e okys dkjusykbZV dk mRiknu ls

,d fodV dk;Z gS A gekjs ns'k ds leqnzk s a ls i zkIr fcVuZ rFkk Hk wfexr czkbZu ls mPp lYQsV ;qDr

vk;u lkanzrk okys czkbZu ds dkj.k dkbZukbV Vkbi ds Mcy lkYV dh vifjorZuh; mit gksrh

gS] vk Sj bl dkbZukbZV dks mipfjr djds loZLohd`r ik sVk'k rFkk ik sVSf';e

lYQsV dh iqu%izkfIr djuk tfVy dk;Z gS vk Sj laHkor% bu dkj.kk s a ds jgrs

Hkkjr es a vktrd iksVk'k dh iqu%izkfIr ds fy;s fdlh izk S|k sfxdh dk O;kikjhdj.k laHkkfor ugha

gk s ldk A bl laLFkku us fiNys nk s lky ds nk Sjku Hkkjrh; ifjiz s{; es a rFkk dh

iqu% izkfIr ds fy;s l{ke izk S|k sfxdh fodflr djus ds fy;s egRoiw.k Z i zxfr dh gS A

igyk vfHkxe fcVuZ dks lYQsV fofgu djus dh O;ogkfjd Ik}fr fu/kk Zfjr djus dk jgk A bl

dk;Z ds fy;s Hk wfexr czkbZu ls izkIr fcVuZ dk pquko fd;k x;k D;ks a fd leqnzh czkbZu ls izkIr

fcVuZ dh rqyukes a bles a lYQsV dh ek=k vk/kh gk srh gS A blds lkFk dh fØ;k ls

lYQsVfofguhdj.k dk dk;Z mÙke #Ik ls vk Sj de O;; ls laHko gS A blfy, blds mRiknu ij

fo'k sÔ /;ku fn;k x;k A loZizFke dk;Z Fkk pwuk rFkk es a ls dk mRiknu djuk] vkSj

blds fy;s dkus ZykbZV rFkk eSXusf';e DyksjkbM ds mRiknu dh izfØ;k

fodflr dh xbZ A ls vfr'k q} ds mRiknu ds nk Sjku lgmRik| ds #ies a

feyrk gS a blfy;s dh {kerk ij ,slh dsYlhus'ku izfØ;k }kjk

mRiknu dk;Z dk funs Z'ku fd;k x;k vkSj dh iqu% izkfIr ds fy;s iz;Ru tkjh gS isVsUV

,Iyhds'ku fnukad vDrwcj

laLFkku us de O;; ij izkIr djus ds L=ksr [kk stus ds fy;s vuqla/kku dk;Z tkjh j[kk

vkSj ik;k fd lksM+k,s'k ds mRiknu ds nk Sjku foys;u izfØ;k ls mRiUu foLÙk `r izokgh bl dk;Z

ds fy;s fo'oluh; gS A ued rFkk lksMk,'k dk mRiknu djus okys fujek dsehdYl] lkSjk"Vª

dsehdYl] xqtjkr gsoh dsehdYl fyfeVsM vkSj VkVk dsehdYl tSls vxz.kh m|ksx] tks vHkh

mfPN"V rFkk fcVuZ leqnz es a i zokfgr djrs gS a ] mUgs a fcVuZ ds lkFk vklou mfPN"V ds

lYQsVfofguhdj.k }kjk ik sVk'k rFkk vU; leqnzh jlk;uks a dh iqu% izkfIr es a #ph gS A Hkkjr

ljdkj ds egklkxj fodkl foHkkx ds lg;skx ls] laLFkku bues a ls dqN m|ksxk s ds lkFk bl

foÔ; es a dk;Zjr gS A

laLFkku us] lYQsVfofgudj.k }kjk dkus ZykbZV ds mRiknu dh Ik)fr dk mi;ksx djds

fd-xzk- dh {kerk ij fuEu lksfM;e lksYV rFkk dk feJ.k ds fy;s izfØ;k

fodflr dh gS rFkk bl ds O;kikjhdj.k ds fy, ,d m|ksx ds lkFk lfØ; #ils dk;Zjr gS
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isVsUV ,Iyhds'ku fnukad % laLFkku us igyh ckj

cM+ s i Sekus ij v'kq}rkokys dkus ZykbZV ds mRiknu dh izfØ;k lQyrkiwoZd

fodflr dh gS A ifj.kkeLo#Ik dksYM izk slsl }kjk 'k q}rkokys dk mRiknu laHko

gqvk gS ¼isVsUV QkbZy djus dh izfØ;k tkjh gS½A nwljk vfHkxe ij fcVuZ dks mipfjr

djds lYQsVfofgu djus dh izfØ;k ij vk/kkfjr gS vk Sj bl izfØ;k }kjk iz;k sx'kkyk Lrj ij

mRiknu ds fy;s fuEu lksfM;e lkYV] ?kk sy rFkk 'k q}izokgh ij Hkh ijh{k.k fd;s

x;s A

vR;ar ifj"d`r] vkS|k sfxd Lrj ds ued ds mRiknu ds fy;s czkbZu ds lYQsVfoghuhdj.k ds

bl egRoiw.k Z uohu vfHkxe us vla[; m|ksxk s a dk /;ku vkdfÔZr fd;k gS A isVsUV ,Iyhds'ku

fnukad vDrwcj Ck zkb Zu es a fLFkr lYQsV dh v'kq}rk ls

eSXusf';e rFkk dsfY'k;e ¼lYQsV lkYV ds #ies a½ dh ek=k es a o `f) gksrh gS vk Sj blh czkbZu ls

lk/kkj.k ued rS;kj fd;k tkrk gS A lksMk,s'k rFkk dkfLVd lksMk dk mRiknu djus okys

m|ksx ued dh 'k q)rk c<kus ds fy;s iz;Ru'khy gS a vk Sj bldk;Z es a mUgs a ftruh ljyrk gksrh gS

og muds fy;s ykHknk;h gS A mPpÙke xq.koÙkk okys vk S|k sfxd ued ls vxfj;kvks a dh vk; es a

Hkh o`f) gksxh A

lYQsVfoghuhdj.k Ik}fr }kjk ued dh xq.koÙkk es a lq/kkj us leqnzh jlk;uks a dh laekdfyr

¼bUVhxs zV sM½ iqu%izkfIr ds dkj.k ;g izk S|k sfxdh viusvki es a egRoiw.k Z ,oa vkdÔZd gS rFkk dbZ

daifu;ks a u s bl izfØ;k es a viuk jl n'kk Z;k gS A izk;k sfxd lkYV QkeZ es a xr oÔZ ued mRiknu

ds nk Sjku Vu Ldsy ij ued mRiknu dh ;gh izfØ;k viukbZ xbZ Fkh A

;|fi igys dkus ZykbZV }kjk ik sVk'k dh iqu%izkfIr dh ifØ;k dk fo'k sÔ #Ik ls mYys[k fd;k

x;k gS] vk Sj ued dh xq.koÙkk ds lq/kkj ds le; leqnzh jlk;uks a dh lekdfyr iqu%izkfIr ds

varxZr bldh {kerk n'kk Z;h xbZ gS ysfdu bl vfHkxe }kjk ik sVk'k dk mRiknu yk[k Vu ls

T;knk laHko ugha g SA ¼,d yk[k Vu ued mRiknu ds nk Sjku lg&mRik| ds #Ik es a i zkIr fcVuZ

ls Vu iksVk'k dk mRiknu fd;k tk ldrk gS½A gkykafd bldh vko';drk cgqr T;knk

gSA nwljh vksj dPN ds cM+k&ju es a dqnjrh fcVuZ foiqy ek=k es a i zkIr gS] ysfdu flQZ ds

mRiknu ds fy;s bldk lYQsVfoghuhdj.k djuk O;ogkfjd ugha g S A fQj Hkh czk sehu mRiknu

ds lkFk ladfyr #Ik es a bldk mRiknu dqN gn rd laHko gS A fo'k sÔr% d`fÔ fo'k sÔKks a ds

vuqlkj fcVuZ es a fLFkr lYQsV dk mfpr mi;ksx ds mRiknu es a fd;k tkuk pkfg, tks

ls Js"B ekuk tkrk gS ysfdu bldk mi;ksx de gksus dk dkj.k bldh nksxquh dher gS aA

;g /;ku es a j[krs gq,] dkjukbZV fefJr ued es a feykdj 'k q} ds mRiknu

ds fy;s laHkfor iz;kl fd;s x;s A bl izk S|k sfxdh dh fo'k sÔrk,a gS a % dk sYM izk slsl }kjk

dk mRiknu dkjukbZV fefJr ued dks mipfjr djus ds fy;s ds vykok

vU; fdlh jlk;u dh vko';drk ugha feykus ls dk

mRiknu fd;k tk ldrk gS A bl la'kk s/ku ls dh vk;kr de dh tk ldsxh] lkFk

gh lkFk Hkkjrh; d`Ôdks a dk s dh varjk Z"Vªh; dher ls de dher ij mÙke moZjd miyC/k

djk;k tk ldsxk A

No.
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leqnzh jlk;uks a dh iqu%izkfIr ds fy;s izHkkth ¼Ýsd'kuy½ LQVhdhj.k ds ijaijkxr vfHkxe ds

mijk ar] laLFkku us czkbZu@fcVuZ ls p;fur jlk;.k ik sVk'k dh iqu%izkfIr ds fy;s

mfpr fu"dÔZd Hkh fodflr fd;s gS a A geus fcVuZ ls flQZ ik sVk'k ds fu"dÔZ.k ds fy;s uk s'k Zd

gkbZMªk s ds i zLrko vuqlkj leqnzhty ls MkbihØhysekbu ds lkFk ik sVk'k dh iqu%izkfIr ds fy;s

ewy vfHkxe viuk;k] MkbihØhysekbZu dks igys pwus ds lkFk mipfjr fd;k

x;k vkSj mfpr vuqikr ¼LVksbdksesfVªd½ es a fcVuZ es a feyk;k x;k] ftlls a rRdky yky

vo{k sfir izkIr gqvk A vo{k sfir dks ukbfVªd ,lhM ds lkFk mipfjr djus ls 'k q) iks s sV Sf';e

ukbVªkbZV izkIr gqvk vkSj MkbihØhysekbZu dk iqu% mi;ksx fd;k tk ldk A

tSlk fd mij n'kk Z;k x;k gS fd ued dk vkS|k sfxd mi;ksx fo'k sÔr% mles a i zkIr dSfY'k;e

v'kqf};ks a dh ek=k ij fuHk Zj djrk gS A czkbZu ls dSfY'k;e dh v'kqf};k¡ nwj djus ds fy;s leqnzh

lk;uksc SDVsfj;k dk mi;ksx djus dh ,d uohure izk S|k sfxdh fodflr dh xbZ gS A bl lao/k Z

¼dYpj½ us ls fofHkUurkokys leqnzh Hk qfexr czkbZu la;k stuks ds fy;s vPNh

vuqdwy{kerk n'kk Z;h gS A ?k.Vs ds lk;uksc SDVsfj;k dYpj us czkbu ls dSfY'k;e ,df=r

djus es a mÙke {kerk n'kk Z;h vksj blls ?k.Vs es a c zkb Zu ls egÙke dSfY'k;e lkanz.k nwj

fd;k x;k A ;g izfØ;k QhYM ij dh-xzk-Ldsy dk;Zjr gS vk Sj Hk wfexr czkbZu ls mRiUu

ued ls yk;aC;k ,Lrq,jh ds lkFk ij mipfjr djus ij dSfY'k;e de fd;k

x;k ;q-,l- isVsUV ,Iyhds'ku fnukad tqykbZ ;g izfØ;k ,d

Ik;k Zoj.k lg;ksxh tSooSKkfud izfØ;k gS ftlds ifjpkyu es a vfrfjDr jlk;u vkSj mÿtkZ dh

vko';drk ugha jgrh A mPp ?kuRo okys czkbZu es a Iyou ck;ksekl vR;ar gjs j axdh tkyhnkj

jpuk ds dkj.k czkbu ls ikuh ds ck"ihdj.k nj es a o `f) dh tk ldh ysfdu vHkh bldk ijh{k.k

ckdh gS A

lkYV oDZl es a c zkb Zu dk ?kuRo nwj ls gh ukius ds fy;s ,d vkfo"d`r ;U= fMt+kbZu vkSj

fodflr fd;k x;k] vkSj ik sVZ foDVj ds ,d cM+ s lkYV QkeZ es a bldk ijh{k.k fd;k x;k A

bl ;U= dks bl rjg ls cuk;k x;k gS fd de ?kuRo ij ;g Mwc tkrk gS rFkk ij rSjrk

gS] ftlls ued fofuekZrk nwj ls gh czkbu dk okLrfod ?kuRo tku ldrk gS] ftl ij la?kfVr

czkbu dks ued LQfVdhdj.k ds fy;s LQfVdhdj.k ds ik= es a Mkyk tkrk gS A ;g ;U=

vkosf'kr czkbZu ?kuRo dks fu;af=r djus rFkk ued dh xq.koÙkk lq/kkjus es a enn djrk gS A

ck aXykns'k ls izkIr lkS;Z ued ds mUu;u ds fy;s] Vu izfr?k.Vk dh ;kaf=d ued /kqykbZ dh

{kerkokys ;a= dh lEcn~/k tkudkjh esllZ U;qoxZ bUthfu;lZ izkbZo sV fyfeVsM] uk sb ZMk dks nh

x;h A lksMh;eDyksjkbZM ;qDr dPpk ued lksMh;eDyksjkbZM ;qDr rd

'kq) fd;k x;k A

fodflr /k qykbZ izfØ;k }kjk izfr'kr ls Hkh T;knk dSfY'k;e rFkk eSXusf'k;e v'kqf);k¡ ,oa

v?k qyu'khy inkFkk s Z dk s nwj fd;k tk ldk A ;g mUu;u izfØ;k ck aXykns'k es a dkfLVd lksMk

la;= yxkus es a lgk;d gksxh A

(K )

9 Be 29 Be

42

48 80%

(100 )

24> Be 50%

( 2 2001)

25.5 Be

5

83-84 % 98.5%

80

+

0 0

0

0

rFkk

ANo.09/777664

czkbZu ?kuRo dks nwj ls ukius dk ;U=

ckaXykns'k ls izkIr ued dk mUu;u
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lkekftd ,oea vkfFk Zd ykHk ds fy;s lk WYV DyLVj dk fodkl

lkYV odZl #ijs[kk & ljapuk

ftIle dk fodkl

vk;ksMhd`r ued es a vk;k sMsV dh fLFkjrk

vk;ksMhu dk ijh{k.k djus ds fy;s fdV

ued ds vk;ksMhdj.k ds fy;s mPp 'kq)rkokyk ik SVSf'k;e vk;ksMsV nzo

Lh-,l-,e-lh-vkj-vkbZ rFkk lsok ¼lsYQ ,Eiyk;esUV foesu ,lkslh,'ku½ vgenkckn us] dPN

ds NksVs ju es a Nk sVs vk Sj cMs lkYV odZl ¼vxfj;k½ }kjk mRikfnr ued dh xq.koÙkk rFkk {kerk

es a lq/kkj ykus ds mís'; ls la;qDr dk;ZØe 'kq# fd;k gS A izFke pj.k es a lsok rFkk lh-,l-,e-

lh-vkj-vkbZ- us cM+ s lkYV odZl }kjk fd;s tkusokys ued mRiknu dh xq.koÙkk es a lq/kkj

djus dk dk;Z fd;k A ued mRiknu rFkk xq.koÙkk es a lq/kkj ykus dh mPprj izfØ;k ds ckjs es a

vxfj;kvks a dk s i zf'k{k.k fn;k x;k A laLFkku }kjk bl izdkj dh rduhdh lgk;rk ds dkj.k

cgqr lkjs vxfj;k yksx vkS|k sfxd Lrj ds ued dk mRiknu djus es a l{ke gq, vkSj

}kjk bldk mi;ksx djusokys m|ksxk s a dk s c spkA lksYV dYLVj fodkl ;kstuk ds varxZr

rFkk lh-,l-,e-lh-vkj-vkbZ- us dPN ds NksVs&ju ds nwljs lkYV odZl dks lekdfyr

#ils vU; ewY; o`f)okys leqnzh jlk;uks a dh iqu%izkfIr ds lkFk vkS|k sfxd ued ds mRiknu ds

fy;s lgk;rk djus dk izLrko j[kk gS A

oylkM ftys ds /kjkluk xkao es a leqnzh czkbZu ls vk S|k sfxd Lrj ds ued mRiknu ds fy;s

,dM+ ds lkYV odZl dh #ijs[kk cukus dh lajpuk rS;kj dh xbZ A ;g ;kstuk #jy Vsduksyk sth

bULVhV;qV vkQ xqtjkr ¼xzkeh.k izk s|k sfxdh laLFkku] xqtjkr½ }kjk izk;k sftr dh xbZ A bl

lkYV odZl es a dSfY'k;eokyk vkS|k sfxd Lrj dk ued mRikfnr fd;k x;k A

Lk YV odZl es a ued mRiknu ds le; ;kaf=d /k qykbZ }kjk dPps ftIle LQfVdks a ls lhesUV xz sM

dk ftIle cukus dh izfØ;k fodflr dh xbZ A /k qfyr ftIle fo'ys"k.k djus ij

DyksjkbZM dh lhesUV xz sM dh fo'k sÔrkokyk ik;k x;k A lkYV odZl }kjk viuk;h xbZ

lYQsVfoghuhdj.k Ik}fr ls ,dckj gh es a foiqy ek=k es a leqnzh ftIle dh izkfIr ds dkj.k bl

dk egRo fo'k sÔ gS A

esllZ fgUnqLrku yhoj fyfeVsM] eq acbZ }kjk mRikfnr lq/kkfjr ued es a vk;k sMsV dh fLFkjrk dk

Rofjr ,oa lapk;d ifjfLFkfr;ks a e s a vH;kl fd;k x;k A bu ijh{k.kk s a ds QyLo#Ik Kkr gqvk fd

ued es a vk;k sMsV fLFkjrk es a mYys[kuh; lq/kkj gqvk gS A

QhYM+ es a vk;k sMhd`r ued es a vk;k sMhu dk ijh{k.k djus ds fy;s ,d izfØ;k fodflr dh xbZ A

;g uohu Ik}fr vk;ksMhd`r ued es a laHkfor feykoV dk ijh{k.k djus es a l{ke gS laLFkku }kjk

;qfulsQ ds fy;s ,lh fdV rS;kj dh xbZ A

lkYV odZl es a gh ued dks vk;k sMhd`r djus ds fy;s mfpr lkanzrkoyk rFkk mPp 'kq)rkokyk

ik sVSf';e vk;ksMsV nzo lrr rS;kj djus gsrq vk;u fofue; f>Yyh ij vk/kkfjr ,d ljy

fo|qr jlk;fud izfØ;k fodflr dh xbZ A ifj.kkeLo#Ik ik sVSf';e vk;ksMsV fuekZ.k dh

izfØ;k fodflr dh tk ldh ftlls ued ds vk;ksMhdj.k dk [kpZ Hkh de gqvk A

35

SEWA

SEWA

10

<0.1

<0.5%

200

k

s
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f=foe p;fur biksDlh & lsrq v.k qvk s a dk la'ysÔ.k

Bk slkoLFkk vfr&vk.k qfod lajpuk,a

vdkcZfud /kkrq ladqy

flfydsV~l rFkk mRiz sj.k

Mk;tksehFk su ;k ehFk sulYQksfuyktkbM ls] fofHkUu yEckb;ks okys foLFkkfir

lkbDyksi sUVkuk su rFkk lkbDyksgsDlkuksu ds lkFk ixgh leku caf/kr] dbZ Mk;tksdkck s Z fnr

;kSfxdks a dk la'ysÔ.k fd;k x;k A jk sg ~fM;e f}r ; ds lkFk bu ;kSfxdks a u s dkck sfuy ,ykbZM

f}/k z qo ds ik ap ;k Ns oy;h pØ fn;s A bu vLFkk;h {kf.kd ek/;fedks dk

foLFkkfir@vfoLFkkfir buMksy] fDouksu rFkk lefer@vlefer isUVkQqyohu ds lkFk

lqxe & f}/k z qoh; pØh; tqM+u gq, ftlus vus sd uoy biksDlh&lsrq cgqpØh; fn;s A

MsdkgkbZMªk sc sUtks dkck Ztk sYl MsdkgkbZMªk sc sUtks dkck Ztk sYl vkDlksVsVªklkbDyks

VsVªkMsdhu rFkk dbZ bik sDlh&lsrq cgqpØh; #fpdj lajpuk okys v.k q ¼tSls

½ la'ysfÔr fd;s x;s A vlkekU; pØh; mRiknu VªkbZ&vkDlksi sUVklkbZfDyd dk Hkh

la'ysÔ.k rFkk pfj=.k fd;k x;k A vLFkk;h ik ap rFkk Ns lnL;h; oy;h dkck s Z fuy ,ykbZM

cukus dk izn'k Zu Hkh fd;k x;k A dbZ u;s dkcZfud v.kqvk s a ds la'ysÔ.k gsrq VSUMe pØ.k & pØ

tqM+u fof/k dk fodkl fd;k x;k A pkj dkbZjy dsUnzk s rFkk nk s dkcZu&dkcZu ca/kk s dk s ,d

la'ysfÔr pj.k es a cukus ds fy;s ;g izfØ;k fo'k sÔ#is.k vkdZÔd gS A

LQfVd vfHk;kfU=dh dk /;s;] v&ca/k vU;ksU; fØ;kvks a tSls gkbZMªk stu&ca/ku] A LraHku

rFkk gSyk stu&gSykstu vU;ksU;u dks le>dj] vfr&vk.k qfod inkFkk s Z ds ;qfDrlaxr uewus

cukuk gS A gky ds oÔk s Z e s a ;g eglwl fd;k x;k fd /kkrq&fyxsUM ds vU;ksU; fØ;k ls mi lg

la;k stu cU/kk s dk cuuk Hkh vfr&vk.k qfod leqPp;ksdk s cukus ds fy;s ,d O;kid mixeu gS A

dSfEczt LVªDpjy MsVkcst ls bd~VBh dh xbZ lwpukvks a ds vk/kkj ij cukus okys Cykdks a dk s

fpidkus okys ek sfV¶lks dh igpku dh xbZ A laLFkku ds dk;Z es a ] ckbZfijhMhu tSls n`<

ca/kd ds lkFk ,d milgla;k stu cgqyd cukdj mldk lajpukRed pfj=.k fd;k

x;k A cgqyd es a oxZ fxzM lajpuk gS] ftles a mi lgla;k std ca/k rFkk ca/k

nk suk s a dh vU;ksU; fØ;k gS a A dkcZfud yo.k ij vk/kkfjr] ,d f)foeh; gkbZMªk stu&caf/kr

usVodZ dk pfj=.k Hkh ,dy fdj.k foorZu rduhd }kjk fd;k x;k A

f}ukfHkdh; /kkrq ladqy] /kkrq & /kkrq ladqy var% fØ;k ij lsrq c a/ku fyxsUM lfEeyu

¼buDyqt+u½ ds izHkko ds ckjs es a vUosÔ.k djus ds mís'; ls u;s fyxsUM &

MkbZgkbZMªk sDlh csUthu dk la'ysÔ.k fd;k x;k A MkbfQukby iksj kbfju ds u;s

lefeÙkh; #ils izLFkkfir] VªkUl fcl dsVsdksysV O;qRiUuk s a dk fQukbZyiksj kbjhu ds

,dy izLFkkfir dsVsdksysV O;qRiUuk s a ds lkFk la'ysÔ.k fd;k x;k rFkk xq.k/kek s Z dk ijh{k.k

fd;k x;k A rnuqlkj #Fk sfu;e lsehfDouksu ds ,d rFkk

f}&ukfHkd ladqyks dk Hkh la'ysÔ.k fd;k x;k ,oa xq.k/kek s Z dk ijh{k.k fd;k x;k A vfrfFk

ds #ies a ukbVªk sc sUthu ds lkFk dk lfEeyu ladqy Hkh la'ysfÔr fd;k x;k rFkk

,dy fØLVy ,Dl&js lajpuk gy dh xbZ A

II
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Co Cd

ZnTPP

H NMR

0-4 (2-10 %)

1 (0.5-2 %)

10 6- 5

Mn (III)

(I)

5

10 (II) N

1-4

4 N 4 (4-

) N (III)

5

(IV) 97%

(1R, 2R) Mn

(III) Ni (II) 3-5

3- 5-5

t - 3

t 4

fVªl fifjfMu Vªk;kthu fyxsUM dk mi;ksx djds #Fk sfu;e rFkk

vksLeh;e ds gsVªk sMkbU;qDyh;j ladqy rS;kj fd;s x;s A fMt+kbZu fd;s x;s Js.khc)

ikSfyfifjfMy vk/kkfjr lsrq ca/ku fyxsUM ds lkFk #Fk sfu;e rFkk vksLeh;e ds

,dy] f}] rFkk prqFk Z ukfHkd] le@foÔe /kkrq ladqyk s ds s vonhfIr izdk'kh; xq.k/keZ dk

fofHkUu izk;k sfxd voLFkkvks es a v/;;u fd;k x;k A bu lHkh ladqyk s ds DokUVe izkfIr dh

x.kuk dh xbZ A mDr vonhIr fooj.kk s a ls Kkr gqvk fd lsrqca/kd fyxsUM }kjk

gsVªk sU;qfDy;j ladqyks es a #Fk sfu;e ls vksLeh;e dsUnz es a vk arvkZf.od mÿtkZ

#ik arj.k gk srk gS A

mRiz sj.k ds fy;s laØe.k /kkrq vk/kkfjr ladqyks dk la'ysÔ.k] ewY;k adu rFkk muds /kek s Z

dk ijh{k.k fd;k x;k A rFkk ds lkFk ek suk sU;qfDy;j ladqy rS;kj fd;s x;s

rFkk muds xq.k/kek s Z dk ijh{k.k dk;Z izxfr es a g S A MkbZesjhd vk/kkfjr fcYMhax

Cykd ds lfEefyr ladqy ukbZVªk sc sUthu tSls vfrfFk /k z qoh; ds lkFk rS;kj fd;k x;k rFkk

rFkk flaxy fØLVy ,Dl&js }kjk] xq.k/kek s Z dk ijh{k.k fd;k x;k A

ls- rkieku ijkl es a ] fijhMhu vksDlkbZM eksy dks v{kh; {kkjds #ies a rFkk

gkbik sDyksjkbZV dks vkDlhdkjd ds #ies a ysdj] mRiz sjd eksy dk mi;ksx djds

bUMhu dk xzke ds Lrj ij rFkk lkbuksØk sehu dk xzke ds Lrj ij dkbZjy bZik sDlhdj.k

fd;k x;k A

bl izfØ;k es a i z;qDr mRiz sjd] tsdksclu dkbjy bZik sDlhdj.k mRiz sjd lsysu es a

la'kk s/ku djds cuk;k x;k Fkk bl la'kk sf/kr mRiz sjd dh eq[;rk;s a g S a & bl la'kk sf/kr

mRiz sjd es a fufgr dyk ifjorZu ¼Qst VªkUlQj½ {kerk ds dkj.k] bl dh izfrfØ;k dk nj ls

xquk rst+ gS S ] lLrs] v{kh; ds #ies a i z;qDr fd;s tkusokys fijhMhu vksDlkbZM rFkk

MkbZvk sDlsu] tSls lg mRiz sjdks a dh mifLFkfr es a gekjs mRiz sjd fo'k sÔ #ils dk;Z{ke ik;s

x;s] tcfd ewy tsdksclu mRiz sjd es] eagxs fQuksby fijhMhu vksDlkbZM vFkok

fQukby izk sikby fijhMhu vksDlkbZM dk mi;ksx djuk iM+rk Fkk vkSj bu mRiz sjdks a

dk s ckj iqu%mi;ksx es a fy;k x;k] fQj Hkh bu dh dk;Z{kerk es a cgqr gh ux.; deh ikÃ xÃ]

vkSj mPp ifjorZu'khyrk vkSj lk;uksØk sehu dh izdk'kh; 'k q)rk ls Hkh

T;knk ikÃZ xÃZ A

lkbDyksgsDtsu Mk;kehu ds ek suk s VkjVSj sV ls O;qRiUu Mk;esfjd gksek sdkbjy

rFkk f'kQ+ {kkj ladqyk s ds lkFk MkbZ & Vf'k Z;jh C;qVkbZy lSfylyfMgkbM

vkSj Vf'k Z;jh C;qVkby] ehFkhyhu&fcl& lSfylyfMgkbM dks la'ysfÔr fd;k x;k

vkSj mRlZx vipk;d vkbZlk s & C;qVkbZ Z ZjyfMgkbM dh mifLFkfr es a ] vk sD{kk su vkSj vkf.od

vksDlhtu dks vkDlhdkjd ds #Ik es a mi;ksx djds ØksehUl] baUMhu] LVkbjhu] uk suhu

vkSj & vksDVhu ds izfrp;u'khy biksDlhdj.k ds fy;s mDr ladqyks a dk mRiz sjd ds #Ik es a

mi;ksx fd;k x;k A lHkh vYdhuks a e s la[;k lkehI; ifjorZu ik;s x;s rFkk ukbZVªk s vk Sj

lkbuksØk sfeuks es a mPp dkbZjy bUMd'ku izkIr fd;k x;k A

xq.k
2+ 2+

1

0

BUMhu rFkk lkbuksØk sehu dk Ìkrq ladqyk s ds lkFk dkbZjy biksDlhdj.k6
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bihDyksjk sgkbZMªhu] LVkbZjhu vkDlkbZM rFkk izk sihu vkDlkbZM ds gkbZMªk s dkbusfVd fo;kstu

ds fy;s MkbZesjhd ladqy dk mi;ksx fd;k x;k A mRiz sjd us 'k q) izfrp;u'khy

biksDlkbZM+l dh vPNh ifjorZu'khyrk nhA

¼v½ leko;ohdj.k vfHkfØ;k;s a %

yk S axhQksyhu dk O;kikfjd Lrj ij vkbZlk syk s axhQksyhu es a leko;ohdj.k lYQ;qfjd

,flM }kjk fd;k tkrk gS A laLFkku us] vkj-vkj-,y- tEew ds lg;ksx }kjk Bk sl ,flM

vk/kkfjr mRiz sjd fodflr fd;k gS] ftlus foyk;d jfgr voLFkk es a okrkoj.k ds ncko

ij rFkk ls afUVxz sM rkieku ij ifjorZu'khyrk fn[kkbZ gS A bl u;s izfof/k

dk ykHk vfHkfØ;k&fufgr dk;Z dks vklku djuk gSA

¼c½ ,lkbyhdj.k vfHkfØ;k;s a %

orZeku vkbZlk sC;qVkby csUthu ds ,lkbyhdj.k ds fy;s vFkok dk mi;ksx

djds] Ik;k Zoj.k fe= mRiz sjd fodflr djus ds mís'; ls la'kk s/ku fd;k tk jgk gS A

vkbZlk sC;qVkby ,flVksQhuk su ds lkFk ifjorZu rFkk p;u'khyrk okyk]

ft+;k sykbV vk/kkfjr mRiz sjd O;kikfjd] miyC/k ft;ksykbZV dks la'kk sf/kr djd]s

fodflr fd;k x;k A izkIr mRikndrk igys dh fjik sVk s Z ls T;knk ikbZ xbZ A

osj sVªk sy ds fy;s ls T;knk ifjorZu rFkk ,uhlksy ds fy;s ls T;knk ifjorZu nsus

okys ft;ksykbZV rFkk dkck s Z fnr feV~Vh vk/kkfjr mRiz sjd fodflr fd;s x;s A ;g izfØ;k

foyk;d foghu gS] rFkk bles a cxSj tksf[keokys ,lhysfVax ,tUV dk mi;ksx fd;k x;k ftles a

mPp ijek.k q ferO;f;rk gS A

tdksfu;k rFkk fV¶ysV~l vk/kkfjr uSuk s LQfVd Bksl lqij vEyks a ds la'ysÔ.k ds iz;Ru fd;s

tk jgs gS a A rd] fuEu LQfVd eki rd lYQsVh d`r tdks Zfu;k] lksy&tsy fof/k }kjk

cukdj ,lkbyhdj.k es a bldh vfHkfØ;k tkap tkjh gS A

izk si zk abyhu rFkk gsDthu ds gkbMªk sQkeh Zys'ku ds fy;s cuk;s x;s #Fk sfu;e rFkk jk sg ~fM;e

/kkrq vk/kkfjr ladqyks ds ewY;k adu djus ds fy;s izkj afHkd iz;k sx fd;s x;s] ftles a bu ladqyks

us p;fur ,yfMgkbM cukus ds mRlkgo/k Zd ifj.kke fn[kk;s A

csUthu ds gkbZMªk stuhdj.k ds fy;s /kkrq&la'kk s/ku feV~Vh dk la'ysÔ.k fd;k x;k A mRiz sjd us

mPp rki rFkk nkc ij izfr'kr ifjorZu fn[kk;k ysfdu ;g mRiz sjd lYQj ;kSfxdks a ds

lkFk vfr lqxzkgh ik;k x;k rFkk okys Fkkvk sQhu dh mifLFkfr es a fuf"Ø; gks

x;k A mÙkjxkeh la'kk s/kuk s e s a vk Sj vf/kd Fkk;k sQhu lá mRiz sjd cuk;s x;s rFkk mPprj lYQj

lárk ds dkj.k dh tkap tkjh gS A

,u-vkj-Mh-lh }kjk ft;ksykbZV & , dh esllZ ukYdks Hk qous'oj dks nh xbZ Vsduksyk sth ds

mRikn es a ] vf/kd lQsnh ykus dk la'kk s/ku djds lQyrkiwoZd mUu;u fd;k x;k A

Co (II)

150 96%

HF AlCl

4 32% 92%

90% 65%

8nm

1

N-

100

10-100 ppm

0

3

vYdhuks a dk gkbMªk sQkfeZys'ku

csUthu dk gkbMªk stuhdj.k rFkk lYQj dk mRiz sj.k lfØ;rk ij izHkko

vf/kd lQsnh nsusokys mUur fMVjtsUV xz s zM ft+;k sykbZV & dk fuekZ.kA
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ckDlkbZV&fypsV vk/kkfjr Vu izfroÔZ dk IykUV yxk;k x;k rFkk vUrjk Z"Vªh;

cktkjk s a ds mRikn dh fof'k"Vrkvks a ls bl IykUV ls izkIr mRikn dh rqyuk dh xbZ A

gokes a ls vkDlhtu] ukbZVªk stu rFkk vkjxu vyx djus ds fy;s uoy ft+;k sykbZV vk/kkfjr

vf/k'kk sÔd fodflr fd;k x;k A ftldh rduhdh fo'k sÔrk,a fuEu gS a A

ds fy;s mPp vf/k'kk sÔ.k {kerk & vc rd fjiksVZ fd;s x;s mÙke {kerkokys leku

ft+;k sykbZV dh rqyukes a x quk T;knk A

ukbZVªk stu ds fy;s yxHkx xquk T;knk p;urk A

Ik zFke ft+;k sykbZV vk/kkfjr vf/k'kk sÔd ftlus vkDlhtu ls vf/kd vkjxu ds fy;s

p;u'khyrk fn[kkbZ A

bl vf/k'kk sÔd ds cukus dh izfØ;k ds fy;s ,d & isVsUV QkbZy fd;k x;kA

mimRikn pwuk ¼ fd-xzk@?k.Vk½ dh izfØ;k ls jcj xz sM rFkk ihohlh dscy bUL;qys'ku xz sM

dk dSfY'k;e dkcks Zu sV cukus ds fy;s cS ap Lrj dk ,d ,de rS;kj djds laLFkku es a LFkkfir

fd;k gS A

dkUVhU;qvl LVfjM VsUd fj,DVj rFkk ccy dkWye fj,DVj dh fMt+kbZu

rS;kj djds] fofo/k izkpy ukius ds fy;s O;oLFkk dh xbZ A lrgha xSl dk osx ¼?k.Vk@fnu½

rFkk dkck s Zu s'ku & le; dh vf/kdre lhek ds fy;s ccy dkWye jh,DVj es a dqN iz;k sx fd;s

x;s A lrg xSl dh xfr rFkk izfrfØ;k le;@?k.Vk@fnu@vksDlhtu ds mi;ksx ds chp

laca/k LFkkfir fd;s x;s A bfPNr d.k&dn foHkktu rFkk LQVhdh;rk okyk vo{k sfir

dSfY'k;e dkcks Zu sV cukus ds fy;s izfØ;k dks mPpre fd;k x;k A cgqyhdj.k rFkk d.k &dn

foHkktu ij 'kDdj] ;qfj;k tSls feykoVks a ] rFkk ljQsdVUV dk vlj ns[kk x;k A ftlls

dkck s Zu s'ku ds nk Sjku gh dsylkbZV cu x;k vkSj feykoVks a ls d.k dk dn c<+ x;k A

ihlhlh mRikn dk mi;ksx djds vko';d fo'k sÔrkvks a okys ih-oh-lh ikbZi cuk;s x;s A

ihlhlh es a n areatu rFkk jax ds fy;s vko';d fo'k sÔrk,a Hkh feyh gS a A

10,000

N

1.5

3

PTC

10

(CSTR) (BCR)

�

�

�

2

ca/kd dksyk;My flfydk] ft+;k sykbZV ,Dl rFkk feV~Vh }kjk fljsfed VkbYl ij dk

vkoj.k NaVdko rduhd }kjk fd;k x;k A fpids gq, nkx dk ijh{k.k gyds vk?kkr }kjk rFkk

ikuh ls /kk sdj fd;k x;k vkSj ns[kk x;k fd flQZ flfydk vkofjr lrg

nksuk s a e s a fLFkj jgk A vkofjr VkbYl ij jax] fephZ] gYnh rFkk rsy dks fofHkUu vuqikrk s e s a

feykdj nkxks a ij Qyksjk slsUV izdk'k es a vusd iz;k sx fd;s x;s] ijh{k.k ls irk pyk fd jax ds

nkx ?k.Vks a e s a n wj gq, A tcfd elkys ds nkx ?k.Vks a e s a n wj gq, A

TiO

(1) TiO (2) + TiO

4 10-12

2

2 2

gok es a ls vkDlhtu] ukbZVªk stu rFkk vkjxu vyx djus ds fy;s uoy vf/k'kk sÔd

elkys ls eSyh jlksb Z Vkbyks dh Lor% lQkbZ ds fy;s izdk'k mRiz sjdh; lfØ;

lrg

mimRikn dSfY'k;e dkcks Zu sV ds mi;ksx dh izfØ;k
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flfydk dq qN iSysfM;e Fk Syk sfl;kuhu ladqyks a dk s 'k q) djus es a s i z; qDr gksrh gS A va'kr% ladqy

vifjorZuh; caf/kr gksrk gS ftlls iqu% izkfIr eq 'dy gksrh gS A mfPN"V flfydk tsy ls

dh iqu% izkfIr dks mÙke djus gsrq] LVªkbZM ,Øksysc fyfeVsM cS axyksj ds s i zfØ;k

fodflr dh xbZ A

foLr`r iz;klks ls ds #Ik es a rhu pj.kk s a dh izfØ;k es a ls vf/kd] 'k q)

rFkk mfPN"V jfgr ik;k x;k A bl izfØ;k dks fd-xzk- dh {kerk rd fodflr djds Vh-Mh-

vkbZ-la;=] ikVh Z dk s lQyrkiwoZd iznf'k Zr fd;k x;k A

mRiUu djus ds fy;s MkbZukbVª ªk sVkyqbu rFkk esVkVkyqbu MkbZvehu

ek/;fedks a dk mi;ksx fd;k tkrk gS A nzfor mfPN"V] ftles a i z;qDr [kfut vEy rFkk

dkcZfud ;kSfxd gksrs g S a mldks rkieku ij vHkh HkLehHk wr fd;k tkrk gS] A dks

Lohdk;Z Lrj rd ykus ds fy;s] fofHkUu vdkcZfud vo'kk sÔdks a ds lkFk mfPN"Vks a dk s mipkfjr

djus dk lk/;rk la'kk s/ku fd;k x;kA fl)kUr% mipkj lk/; ik;k x;k A bu mfPN"Vks a dk s

mipkfjr djus es a i zdk'k jlk;u izfØ;k dk Hkh v/;;u fd;k x;k A

Pd (PdCl ) 95% 99%

10

TDI (DNT) (MTD)

1100 C COD

2

0

iz;qDr flfydk ls iSysfM;e dh iqu%izkfIr

Vh-Mh-vkbZ- la;= es a mRikfnr cfgL=kok s a ds mipkj ij lk/;rk v/;;u

iSysfM;e
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f>Yyh foKku ,oa izk S|k sfxdh

fo|qr viksgu & lEiknu o`f) es laokgh vUrjd

lqjf{kr is;&ty gsrq lk/ku@izk S|k sfxdh dk fodkl

vk;u&p;u'khy jsft+u ds mi;ksx }kjk ?kjsyw ¶yksjkbM&foghuhdj.k ,de dk

fodkl

fo|qr viksgu es a ruqdj.k d{k dh laokfgrk c<+kus ds fy;s laokgh vUrjdks a dk mi;ksx fd;k

tkrk gS A izR;sd d{k es a ,d _.kk;u] ,d /kuk;u fofufer f>Yyh rFkk muds chp ,d laokgh

vUrjd gksrk gS A laokgh vUrjd dk mi;ksx mÿtkZ [kpZ de djrk gS rFkk es a ifjorZu

jk sdrk gS A laokgh vUrjd ds fcuk rFkk lkFk es a ] fd;s x;s f>Yyh izokg&nkc oØ ds O;ofLFkr

v/;;u us] ,d ds cnys nk s laokgh vUrjdks a ds mi;ksx dh vko';drk n'kk Z;h] ftles a /kuk;u

f>Yyh /kuk;u fofue; lkexzh ds laokgh vUrjd vkSj oSls gh _.kk;u f>Yyh _.kk;u

fofue; lkexzh ds laokgh vUrjd] dk lkeuk djrh gS A ;fn ;s nk suk s var%ifjorZu djrs gS a rk s

,d dh /kkjk n{krk de gksrh gS vk Sj es a ifjorZu vkrk gS A laokgh vUrjdks a dk mi;ksx

loZfofnr gS] ysfdu bl es a muds ,d lkFk fo'k sÔ <ax ls iz;qDr djus ij dk;Z fd;k x;k gSA

laokgh vUrjdks a dk mi;ksx fo|qr viksgu dk {k s= c<+krk gS A fo|qr viksgu ds mi;ksx ls flQZ

rd ds ikuh dk foyo.ku fd;k tkrk Fkk vkSj ;fn blls T;knk okys ikuhdk

foyo.ku djuk iMrk] rk s i zokg dh {kerk de gks tkrh rFkk es a ifjorZu gk s tkrk Fkk A vc

bu laokgh varjdks ds mi;ksx ls ls Hkh T;knk okys rd ikuh

dk foyo.ku laHko gqvk gS vFkk Zr de uedokyk mRiknu izkIr fd;k tkrk gS A tSlk fd bl

dk;Z es a crk;k x;k gS] f>fYy;ks a ds i zdkj ds vk/kkj ij laokgh vUrjdks a dk s mfpr fLFkfr es a

j[kus ls fo|qr viksgu ds {k s= es a o `f) gqbZ rFkk ifjorZughu tSlk jgk A mnkgj.k ds rk Sj ij

,ehuks ,flM dk foyo.ku djds flQZ uedokyk ,ehuks ,flM izkIr fd;k x;k A

bl ds varxZr] izfØ;k] mRiknu vkfn fodflr djus dh fn'kk es a lrr fd;s tk jgs iz;Ruk s ds

QyLo#Ik ikuh ds foyo.ku ds fy;s] ?kj syw fo|qrviksgu ,de rFkk yhVj izfr?k.Vk dh

{kerkokys ¶yksjkbZM jfgr LraEHk dh ljapuk dh xbZ rFkk bUgs a cuk;k x;k] ftldk ijh{k.k

dk;Z py jgk gS A bl midj.k dk mi;ksx uedhu ty dks ihus;k sX; ikuh es a ifjofrZr djus

rFkk mles a ls ¶yksjkbZM nwj djus ds fy;s fd;k tk ldrk gS A ftldk yksxk s a ds LokLFk ij lh/kk

izHkko iM+ sxk A

izfrorhZ jlkdÔZ.k rduhd ij vk/kkfjr fo'k sÔ ?kjsyw lk/ku ds vfrfjDr O;kikfjd rkSj ij

izkIr ?kjsyw ikuh 'k qf)dj.k lk/ku] ued nwj ugha djrs A ;g fo|qr viksgu la;=] eq[;r%

IykfLVd lkexzh] ifj'kk s/kd ds fy;s ljy fo|qr ifjiFk] rFkk la{kkj.k jfgr de nkc okys

lk/kkj.k iEi ls cuk;k x;k gS] vk Sj bles a dk sb Z pfyr va'k u gksus ls la;= ifjpkyu ,dne

ljy gS A ?kjsyw fo|qr viksgu foyo.ku Ik}fr dh ljapuk dk mfpr ijh{k.k djds] vko';d

ifjorZu fd;s tk jgs gS a A

orZeku ¶yksjkbM foghuhdj.k izk S|k sfxdh es a ] e q[;r% vo{k si.k rFkk vf/k'kk sÔ.k Ik)fr ds

mi;ksx dk iz;Ru] lhfer lQyrk ds lkFk fd;k tk jgk gS A

pH

pH

500 ppm ppm

pH

500 ppm ppm (50-100 ppm )

pH

50 ppm

15
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vo{ksi.k rduhd }kjk mipfjr ty es a tgk¡ {kkjh;rk T;knk gk sxh rk s vf/k'kk sÔ.k rduhd es s a

,Y;qehfu;e ¶yksjkbM dk foys;d ladqy feysxk A lekfIr ry ds iqujskRiknu ls ¶yksjkbM

foghuhdj.k {kerk cgqr de gksxh A vk;u p;u'khy jsft+u ds mi;ksx }kjk fodflr dh xbZ

;g rduhd bu lc dfBukbZ;k s a ls eqDr gS A

ewy #is.k Dyksjk s&vkYdyh m|ksx es a ] f>Yyh rduhd }kjk] dkfLVd lksMk cukus ds fy;s czkbZu

ds ek/;fed] 'k qf)dj.k ds s fy;s fodflr fd;s x;s j sft+u dk] ;g vfrfjDr mi;ksx

,Y;qfefu;e jsft+u ds #ies a ¶yksjkbM foghuhdj.k ds fy;s fd;k x;k A Rknqijk ar ;g bl rF;

ij izdk'k Mkyrk gS fd ,sls j sft+u ¶yksjkbM dks] ikuh ds lkFk ladqy cukdj] nwj dj ldrs gS a A

czkbu 'k qf)dj.k ds fy;s loZizFke ckj gh uku&LVkbZj sfud rFkk laiw.k Z ,yhQsfVd xq.k/keZokys

j sft+u fodflr fd;s x;s A bl ds dk;Z mRiknu es a ijaijkxr #ils iz;qDr fd;s tkusokys

Dyksjk sfeFkkbyhdj.k&iFk] ftles a mPp ddZV tuu jlk;uks a dh vko';drk jgrh gS a ] & dk

mi;ksx vko';d ugha gS A ,yhQsfVd gksus ds dkj.k ;g tyiz seh gS blfy;s tyh; ek/;eks a e s a

n{k#is.k iz;qDr gksus es a blds dkQh volj gS A vHkh m|ksxk s a e s a i z;qDr

,ehuksMkbdkck s Z fDlfyd ,flM izdkj ds j sft+u ds cnys ,ehuk sfeFkkby QksLQksfud ,flM

izdkj ds j sft+u vYdykbu vFkZ ds fy;s T;knk fof'k"V gS A vkYdyh mRiknu ds fy;s] f>Yyh

d{k es a c zkbu Hkjus ls igys] vkYdkbu vFkZ esVy vk;u~l dks rd nwj djus ds

fy;s ,sls j sft+u dk mi;ksx czkbZu ds vafre 'k qf +)dj.k ds fy;s fd;k tkrk gS A

cjk sMk bl jsft+u dks fodflr] vf/kdre

cuku s rFk k viu s ijh{k.k l a;= juk syh & cjk sMk e s a ij[ku s d s fy; s

fo'k sÔ lgk;rk dj jgk gS A

jlk;.k] [kk|kUu] rFkk vkSÔ/kh; m|ksxk s e s a fofo/k foyxu@lkanz.k izfØ;kvks a ds fy;s

ik syhlYQksu ls rS;kj dh xbZ ijkNuu f>fYy;ks a dk O;kid mi;ksx gk srk gS A lkekU;

okrkoj.k] ljy ysfdu fo'oluh; de mtkZ O;; rFkk Ik;k Zoj.k fe= cudj dk;Z djus ds

izfØ;k ds ykHkdkjh xq.kk s a ds dkj.k bu f>fYy;ks a ij vk/kkfjr mi;ksx rsth ls c<s ax s A

lkekU;r% la?kfVr f>Yyh ds fodkl gsrq i z;qDr gksus okyh ik syhlYQksu vk/kkfjr f>Yyh] ty

fojkxh gk sus ls uSuk s&Nuu es a de nkc rFkk de izokg dh leL;k iSnk djrh gS A bl ds fodYi

ds #Ik es a ] Nk sVs i Sekus ij ik syhbFkj lYQksu ls lja/k z f>fYy;k¡ rS;kj djuk laHko gqvk A

ik syhbFkj lYQksu tyjkxh] lLrk] ns'kt ,oa ljyrk ls izkIr gS rFkk bles a ik syhlYQksu ds

xq.k/kek s Z ds leku gh mPp m"ek fLFkjrk rFkk mPp jlk;fud fLFkjrk ds xq.k

ik;s tkrs gS a A jU/k zekih }kjk ik syhlYQksu rFkk ik syhbFkj lYQksu dh lja/k z dn@lja/k z forj.k

ij ewy v/;;u fd;k x;k A bl v/;;u dk;Z }kjk ja/k z ds dn] ja/k z ds dn es a fofHkUurk rFkk ja/k z

ds ?kuRo ¼fofHkUu fu;af=r ifjfLFkfr;ks a e s a r S;kj gk sus ij½ vkfn ij tkudkjh izkIr gqbZ A izFke

pj.k es a Nk sVh vk/kkj f>fYy;k¡ cukus ds fy;s dk¡p dh IysV ij <ykbZ dk iz;k sx fd;k x;k A

cknes a bu f>fYy;ks a ls i zkIr 'k q) ikuh dh pq acd'khyrk fLFkjk ad dk ewY;k adu rFkk

ja/k zdn forj.k ds vfHky{k.ku dk v/;;u fd;k x;k A izkj afHkd izkIr ifj.kkek s a ls irk pyk fd

(Ca ) < 20 ppb

(PES)

(T = 225 C)

(PWP)

++

0

^^n xqtjkr vYdyh ,UM dsehdYl fyfeVsM^^

g

czkbu 'k qf +)dj.k jsft+u dk fodkl

iksyhlYQksu f>Yyh dk izkpyh; v/;;u
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izkIr 'k q) ikuh dk izokg izla'kuh; mPp jgk vkSj lkFk gh la?kfVr f>Yyh fodkl ds fy;s lja/k z

uki Hkh mfpr Fkk A iryh la?kfVr f>Yyh fodflr djus ds fy;s ik syhbFkj lYQksu dh

dk;Zn{krk rFkk Qk;ns LFkkfir djus ls igys <ykbZ dh 'krk s Z ds vk/kkj ij cM+ s i Sekus ij

ik syhbFkj lYQksu f>Yyh fodflr djus ds iz;Ru tkjh gS a A

tM+h cwfV;ks a rFkk ik S?kk s a ds vdZ ds lkUnz.k dk orZeku py.k ?k w.k Zd ck"iu fof/k gS A bl fof/k es a

cgqr le; yxrk gS rFkk izfØ;k ds mPp rkieku ds dkj.k bles a dbZ ckj tSokf.od vljxzLr

gksrs g S A ftlls ik S/kk s ds vdZ ds ;k sX; lkanz.k es a ck/kk mRiUu gksrh gS A f>Yyh ij vk/kkfjr

lkanzd bu lc ck/kkvk s a dk s nwj djrk gS D;ks a fd bldk ifjpkyu lkekU; rkieku ij gksrk gS

rFkk ty lq[kkusdh izfØ;k cgqr gh 'kh/k z djrk gS A bl rjg ;g lk/ku vla[; tyh; ikS/kk s ds

vdZ ds v/;;u ds fy;s cgqr gh lqfo/kktud gS A

;g lkanzd iksyhlYQksu &iksyhekbZM iryh la?kfVr fQYe f>Yyh ij

vk/kkfjr gS rFkk vdZ es a l s flQZ ikuh dks nwj djrk gSA bles a ls-eh

ls-eh- ds dkjfVªt dk mi;ksx fd;k tkrk gS A bl lk/ku }kjk yhVj tyh; vdZ dks nk s

?k.Vs ls Hkh de le; es a lk anz fd;k tk ldrk gS A gkyk¡fd ikuh dks nwj djuk va'kr%

ik S/kk s@tM+h&cqVh ds vdZ dh lkanzrk rFkk ';kurk ij vk/kkfjr gS A bldk vfrfjDr ykHk ;g

gS fd jk sVkosij dh rjg bles a >kx cuus ls #drk gS] blfy;s >kx nwj djus dh leL;k dk

fujkdj.k ugha djuk iM+rk vkSj ifj.kkeLo#Ik dk;Z{kerk c<+rh gS A

;g lkanzd oSKkfud rFkk vkS|k sfxd vuqla/kku ifjÔn dh vkarj iz;k sx'kkyk }kjk ^^vk SÔ/k^^ ij

laiUu dk;ZØe ds fy;s fo'k sÔ #ils fodflr fd;k x;k A izfrHkkxh iz;k sx'kkykvks a ds

o SKkfudka s dk s bl lkanzd dk izn'k Zu fd;k x;k vkSj lcus bldh mi;ksfxrk dks Lohdkj

fd;k A ifjÔn dh vkarj iz;k sx'kkykvks a }kjk u;s tSolfØ;dks a rFkk ijaijkxr la'ysÔ.k dh

[kk st] fodkl rFkk O;kikjhdj.k ij laiUu lg;ksxh dk;ZØe es a i zfrHkkxh iz;k sx'kkykvks a dk s

vcrd bl rjg ds rsjg ;qfuV Hk sts x;s gS a A

vHkh fo'oes a i zfrorhZ jlkdÔZ.k la;= es a ls-eh- O;klokyk lfiZy uewuk ekud ekuk tkrk

gS A bl fodkl ls cM+ s i Sekus rFkk de dher ij vi{kkjhdj.k IykUV cuk;k tk ldk ftlls

ikuh dh dher Hkh mYys[kuh; #ils de gksxh A ;g midj.k ihus ;k sX; ikuh ds mijk ar

fjQkbujh] moZjd] ikoj IykUV ds mfPN"V ty dks mipfjr djus es a Hkh mi;ksxh gk sxk A blls

ikuh dk iqu%mi;ksx lqfuf'pr gksrk gS vk Sj cfg%L=kok s adh leL;k dk cgqr cM+ s i Sekus ij

lek/kku gksrk gS A

iryh la?kfVr fQYe iksyhlYQksu & iksyhekbZM f>fYy;ks a ij vk/kkfjr] ls-eh-

O;kl rFkk ehVj yackbZokyk lfiZy lk/ku fodflr fd;k x;k gS A izR;sd lfiZy lk/ku es a

oxZ ehVj dk f>Yyh {k s= gk srk gS A bldh {kerk rFkk fu/kk Zfjr ijh{k.k ifjfLFkfr;ks a e s a

bldh {kerk izfrfnu yhVj dh gS rFkk dk {kkj nwj djrk gS A

(TEC)

(PS-PA) (TFC)

2” x 12” ( 5 x 30

) 3

75%

“

”

20

(TFC) 20

1

39

20,000 95%

tM+h&cwfV;ks a@ikS/kk s a ds vdZ ds lk anz.k ds fy;s lk anzdk s dk fodkl

cM+ s i Sekus ij IykUV ds fy;s ls-eh- ehVj ds lfiZy lk/ku dk fodkl20 x 1
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bl ds fuekZ.k es a p SUubZ iVªk sfy;e dksik s Zj s'ku fyfeVsM }kjk lg;ksx izkIr gqvk gS rFkk muds

ifjlj es a cM+ s i Sekus ij ijh{k.k fd;k tk jgk gS A mPp izk S|k sfxdh dsUnz us Hkh ,e-

,y-Mh- {kerkokys la;= ds fy;s fuf/k Lohd`r dh gS A

gekjs ns'kds cM+ s tulewg dks i s;ty ds fy;s Hk wfexr ikuh ij fuHk Zj jguk iM+rk gS A dbZ ckj

,sls L=k sr uedhu@{kkj;qDr gksus ls lh/k s ihus ;k sX; ugha gk sr s A ,sls ikuh ls ihus ;k sX; ikuh

izkIr djus ds fy;s yhVj@?k.Vk dh {kerkokys izfrorhZ jlkdÔZ.k Ik)fr ij vk/kkfjr

vi{kkjhdj.k IykUV vkd`frc) rFkk rS;kj djds] xqtjkr ds dPN ft+ys es a yxk;s x;s gS a A

;g fodflr ,de egÙke fe-x z k -@yhVj Vh-Mh-,l- okys ty dk s

fe-xzk-@yhVj Vh-Mh-,l- okys mPp xq.koÙkk ;qDr ihus;k sX; ikuh es a ifjofrZr djus es a

dk;Z{ke gS A bl izfØ;k }kjk laiwfjr ty es a ls thok.k q Hkh iw.k Z #ils nwj gk s tkrs gS a A ;g ,de

,d RkFkk rhu Qst ikoj laiwfrZ] nk suk s a #ils rS;kj fd;k x;k gS A bl ds ifjpkyu es a

fd-okV@?k.Vk fo|qr [kpZ gk srk gS vk Sj ;g fo|ky;ks a ] dk;k Zy;ks a ] c S ad] NksVs rFkk e/;e

m|ksxk s a ] Nk sVs xk ¡o vkfn ds fy;s vR;ar lqfo/kktud gS A

;g ,de ,d cwLVj iEi] mPp nkc okyk iEi] fQYVj] fQYVj] csx fQYVj] f>Yyh

eksM;qy] fu;f=ar isuy] rFkk lqj{kk cfgZdkV ls cuk gS A bl ,de es a e s a cuh

la?kfVr iryh fQYe f>Yy;ks a ds nk s i zfr#i.k ¼ek sM;wYl & ¼ ls-eh- O;kl ehVj½ yxk;s

x;s gS a ] tk s fd-xzk-@ls-eh- ls fd-xzk-@ls-eh- nkc ds ijkl es a lai wfjr ikuh ds vk/kkj ij

ifjpkfyr gksrk gS A

xqtjkr ds dPN ft+ys es a , sls rhu ,de es a ls] nk s foosdkuan vuqla/kku laLFkku es a rFkk ,d l`tu

¼LoSfPNd laLFkk½ es a dk;Zjr gS A lHkh ,de lark sÔizn dk;Z dj jgs gS a A foosdkuan vuqla/kku

laLFkku rFkk izf'k{k.k laLFkku ds fy;s ,d vkSj ,de cuk;k tk jgk gS A bu ,deks a dk [kpZ bu

laLFkkuk s a }kjk ogu fd;k x;k A

;|fi vU; vfHkxe vuqlkj ikuh ls ¶yksjkbM nwj djus ds fy;s [k qyh _.kHkkj ;qDr iryh

la?kfVr fQYe vfrlq{e fuL;anu f>Yyh dk mi;ksx djds v/;;u fd;k x;k A ijh{k.k

fdV es a ] 'k q) ikuh] uy dk ikuh] rFkk lksMh;e DyksjkbM ;qDr ikuh ds lkFk ¶yksjkbM

foghuhdj.k iz;k sx fd;s x;s A ijh{k.kk s a ls Kkr gqvk fd iksyhfiijkt+hu ,ekbM vk/kkfjr

vfrlw{e fuL;anu f>fYy;k¡ ¶yksjkbM nwj djus ds fy;s iz;qDr dh tk ldrh gS A okLro es a ; s

f>fYy;k¡ laiqfjr ty rFkk ifjpkyu ifjfLFkfr;ks a ds vk/kkj ij ls izfr'kr ¶yksjkbM

nwj djus es a l{ke gS a A lkFk gh lkFk ;s f>Yyh uedhu ty ls ls izfr'kr

lksMh;e DyksjkbZM Hkh nwj dj ldrh gS a A bu f>fYy;ks a e s a ls i zfr'kr {kkj

¼gkMZusl½ nwj djus dh {kerk Hkh ikbZ xbZ A

(CHT) 1-

100

5,000

500

1.2

10 5

CSMCRI

30 x 1

10 15

(NF)

(NaF)

50 85

(0.1 0.2%) 30 35

(NaCL) 70 75

µ µ

2 2

tu leqnk; ds fy;s izfrorhZ jlkdÔZ.k vi{kkjhdj.k bdkbZ

ihus ds ikuh ls ¶yksjkbM nwj djus ds fy;s iryh la?kfVr fQYe f>Yyh dk

fodkl
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leqnzh 'k Soky

leqnzh&'k Soky dh [ksrh vkSj ewY;o`f)

;wdksek %

tsyhMh;syk ,dsjk slk %

fo'o es a dsjkftuu ds O;kikfjd mRiknu ds fy;s ;qdksek ,d ek= ,oa lcls

vPNk egRoiw.k Z L=k sr gS A fQfyihUl] bUMksusf'k;k rFkk vc rkatk afu;k es a bl 'k Soky dh [ksrh

cM+ s i Sekus ij ¼foLr`r Lrj ij½ dh tkrh gS a A dsUnzh; ued o leqnzh jlk;u vuqla/kku laLFkku]

Hkkouxj us bl 'kSoky dks e.kkj dh [kkM+h es a mxkus dk dk;Z lQyrkiwoZd fd;k rFkk

ik syhFkhu dh csx vkSj [k qys leqnz es a bldh [ksrh dh fofHkUu izfØ;k fodflr dh gS a A ik syhFkhu

csx] cht ds #Ik es a 'k Soky ds tuunzO;k s a dk s lqjf{kr j[kus es a ] fo'k sÔ vuqdwy ikbZ xbZ tcfd

leqnz es a jLlh ij dh xbZ [k srh ls izkIr mit es a ck;k sekl mPpre ik;k x;k A leqnz es a r wQku ds

le; eNyh&tkyh ls cuh csx cgqr gh mi;ksxh lkfcr gqbZ A bu csxk s a ds mi;ksx ls 'k Soky dk

vyxu rFkk ikuh ds lkFk cg tkus ds dkj.k 'k Soky dh deh ds iz'u dk fujkdj.k djus ds lkFk]

;s csx] o`f) dks uqd'kku fd;s cxSj] fudEes a ?kkl mxkus dh izfØ;k Hkh jk sdrs gS a A FkukFk qjkbZ es a

c sx dh la[;k c<+kdj rFkk Qly dk le; fnu ds cnys fnudk djds]

Vu@Qly@oÔZ mit yh tk ldh A d`lMkbZ }hi es a blls Hkh mPp mit feyh tcfd

ikYdckbZ LFkku o`f) ds fy;s de lgk;d Fkk A bu ifj.kkek s a dh varjk Z"Vªh; fo'k sÔKks a }kjk

nf'k Zr] vU; LFkkuk s a ds fooj.k ds lkFk rqyuk lark sÔtud ikbZ xbZ A fo'oluh; ifj.kkek s a ds

dkj.k laLFkku ^^isIlhdks gk sYMh axl bfUM;k fyfeVsM^^ dks i zk S|k sfxdh gLrkarj.k djus es a leFk Z

g qvk A ;g daiuh Hkkjr es a loZizFke ckj O;kikfjd Lrj ij leqnzh 'k Sokyh dh d`fÔ vkeaf=r dj

jgh gS A d`fÔ Ik)fr ds fodkl mijkar ikni Hk z w.k mRifr foKku lfEefyr mÙkd lao/k Zu

¼VhL;q dYpj½ }kjk tuunzO;k s a e s a Hkh lq/kkj fd;k x;k A mÙkd lao/k Zu }kjk mxkbZ xbZ leqnzh

'k Soky dh mit rFkk 'k q) xq.koÙkk ;qDr dsjkfxuu dh mit lark sÔizn jgh A mÙkd lao/k Zu

rduhd dk] fo'k sÔ ek=k es a cht laxzg djus ds fy;s Hkh mi;ksx fd;k tk ldrk gS A ;qdksek

ls v/k Z ifj"d`r dsjkftuu izkIr djus dh izfØ;k ds fy;s ikbZyk sV IykUV rS;kj fd;k x;k

gS A bles a ikuh dk mi;ksx de djds izfØ;k es a vko';d vkYdyh dk iqu% mi;ksx djus dh

ljy izfØ;k fodflr dh xbZ gS A ifj"d`r dsjkftuu dh izfØ;k es a Hkh lq/kkj fd;k x;k

gS A vc vYdksgy dk mi;ksx djus ds uohu vfHkxe ij la'kk s/ku gk s jgk gS A ;qdksek dk

ijaijkxr mi;ksx & dsjkftuu ds L=ksr ds mijk ar] bl 'kSoky dh leqnh ty ls fo'k sÔ

ek=kes a ik sVkf';e vk;u laxzg djus dh {kerk dk Hkh iw.k Z nk sgu djds ^^ck;k sik sVk'k^^ fodflr

fd;k x;k A

loks ZRd`"V o`f)] vxkj dh mit rFkk tsy{kerk dk fu/kk Zj.k djus

ds fy;s dksjy LVksu ij tsyhMh;syk ,dsjk slk ds fofHkUu uLyks a dh [k srh dh xbZ A ck;k sekl

mit ds vkadM+ s n'kk Zr s g S a fd QkeZ] dhykDdjkbZ] rFkk 'k s[k qdjkbZ ls ,df=r dh xbZ

'k Soky es a ] nwljs LFkku ls ,df=r dh xbZ 'k Soky dh rqyukes a mPpre ck;ksekl mit izkIr gqbZ A

QkeZ ls ,df=r dh xbZ 'k Soky es a vxkj dh mit rFkk mÙke tsy {kerk mldh

laiw.k Z Js"Brk dh iqf"V djrh gS A blfy, bl tuunzO; dks tsyhMh;syk dh [ksrh ds fy;s cht

ds #Ik es a laxzfgr fd;k x;k gS A ck;k sekl dh egÙke mit ds fy;s fofHkUu chtkjk si.k ?kuRo

¼ rFkk xzk@eh ½ dk v/;;u fd;k x;k A chtkjk si.k ?kuRo ijh{k.k

ds nk Sjku ns[kk x;k fd izFke Qly es a x zk@eh ls vk Slru fd-xzk@eh mit rFkk

K
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nwljh Qly es a fd-xzk@eh mit feyh A fofHkUu d`f=e vk/kkjk s a ij Hkh v/;;u fd;k

x;k A mi;q ZDr v/;;uks a ds vk/kkj ij [kk s[kys ¼gk syk s½ flafyaMjkdkj flesUV Cyksd rS;kj fd;s

x;s vk Sj ,sls Cyk sdk s a dk leqnz es a vuqdwyu djus ds ckn fof'k"V tuu nzO;k s a dk

chtkjk si.k fd;k x;k A vc laLFkku ds QkeZ es a mxk;s x;s tsyhMh;syk ,dsjk slk ls mPp

xq.k/keZokys] tSok.k qfod vxkj Lons'kh #ils mRikfnr djuk laHko gqvk gS A tSok.k qfod mRik|

vxkj dk fpfdRlky; es a ] vk sDlksVªk sfid v/;;uks a ] thok.k q rFkk [kehj cukus ds v/;;u]

tSok.k qfod vkuqoaf'kd mi;ksx rFkk Lruh; vkSj ikni mÙkd lao/k Zu es a mi;ksx fd;k tkrk

gS A Hkkjr es a tSok.k qfod Lrj ds vxkj dh vko';drk dh iwfrZ T;knkrj cgqr egaxs nke ij

vejhdk ls Mh¶Vks&csDVk s vxkj tSls mRiknuks a dh vk;kr }kjk dh tkrh gS A bl izfØ;k es a

leqnzh 'k Soky ds mfpr iwok s Zipkj ds ckn nkc }kjk vxkj dk vdZ fudkyk tkrk gS A izkIr izokgh

vxkj dks fuL;anu }kjk 'k q) djus ds Ik'pkr mRik| dks fgenzo.k Ik)fr }kjk ifj"d`r fd;k

tkrk gS A rr~Ik'pkr vxkj ds VqdM+ s dk s ihldj ikoMj ds #ies a ] varjk Z"Vªh; Lrj ds vxkj dh

xq.kork ds leku xq.koÙkkokys] tSok.k qfod vxkj dh mit izkIr dh tkrh gS A ;g izfØ;k

'k Soky@cSp ds Lrj ij fodflr dh xbZ gS A bl vxkj dh mit es a o `f) gS A

¼lw[kh vxkj ij vk/kkfjr½ ekud ifjek.kk s a ds vuqlkj bl mRik| dh tsy{kerk xzk@lseh

rd ikbZ xbZ gS A ¼ izfr'kr tsy ½ bl la'kk s/ku dk;Z ds fy;s ck;k sVsduksyk sth rFkk

m|ksx foHkkx us vk af'kd #ils foÙkh; lgk;rk iznku dh gS A

}kjk fufeZr leqnzh 'k Soky nzo moZjd dh vU; fofHkUu czk aM ds jlk;fud lafeJ.k

ds nzo moZjdks a rFkk dqN Vª sl ,yhesUVl ds lkFk rqyuk dh xbZ A fooj.kk s a ls Kkr gqvk

fd }kjk fufeZr nzo moZjd] vU; moZjdks a ds lkFk rqyuh; gS a A egÙke ds

xq.k/keZokys mÙke nzo moZjd {kerk p;u djus ds mís'; ls fofHkUu ljxkle 'kSoky dh izokgh

moZjd {kerk dk fo'ysÔ.k fd;k x;k A ljxkle LokrZt+h es a mPpre ik;k x;k A

ljxkle dks vYok ds lkFk ds vuqikr es a feyk;k x;k A Qyr% dk izkj afHkd

vuqikr ls c<+dj gks x;k A

Ckk;k sfoyst] ek spk es a I;kt ij blds {k s=&ijh{k.k fd;s x;s ftlls nzo 'k Soky moZjd ds

izfr'kr lkanz.k }kjk] I;kt es a i zfr'kr dh o`f) ikbZ xbZ A

Hkkouxj ds yk[k.kdk xk¡o es a I;kt dh Qly ij fofHkUu lkanzrkokys nzo 'k Soky moZjd ds

fNM+dko dk mi;ksx fd;s tkus ij] I;kt es a ls i zfr'kr dh o`f) ikbZ xbZ A Tkk stk sck jk si.k

ls igys] tehu es a n zo 'k Soky moZjd ds mi;ksx djus ij] tkstk sck dh mÿ ¡pkbZ es a rFkk 'kk[kkvks a e s

yxHkx izfr'kr dh o`f) ikbZ xbZ A xsgw ¡ rFkk ew axQyh ij Hkh iz;k sx fd;s x;s ftles a
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iksyhlsdsjkbMl dh ijh{k.k Ik)fr fodflr dh xbZ A vdZ dks vk;u fofue; rFkk

tsy dkWye ØksesVk sx zkQh }kjk 'k q +) fd;k x;k A 'k q) lYQVhd`Ùk ik syhlsdsjkbZM ds vkYMhVksy

,lhVsV rS;kj fd;s x;s vk Sj ckn es a ek Stwn dkck s ZgkbMª sV ,dyd ¼eksuk sek sl½ dk thlh&,e,l

fo'ysÔ.k }kjk igpku djds ifjek.k fu/kk Zfjr fd;k x;k A dSfM;e )kjdsUl tkfr dh gfjr

'k Soky] ftles a ijh{k.kk s a }kjk igys ygwLdan 'kk s/kd {kerk ikbZ xbZ Fkh & bl ij vkxs la'kk s/ku

ls Kkr gqvk gS fd vadqj.k le; ds nk Sjku ikni dh tyh; vdZ {kerk egÙke gksrh gS A

fd-xzk@lw[kh

lYQsVhd`Ùk

lYQsVhd`Ùk ik syhlsdsjkbM+l

leqnzh 'k Soky ls nzo moZjd (LSF)
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ldkjkRed izHkko ns[kus dks feyk A

iksVk'k mRiknu ds L=ksr ds #ies a ; qdk sek ds mi;ksx ij foLr`r v/;;u fd;k x;k A ;qdksek

rFkk ;qdksek jk[k dk cS axu rFkk xsgw ¡ ij mi;ksx djus ij] Øe'k% rFkk izfr'kr dh

mPpre mit izkIr gqbZ A fnu ds foXuk jsMh,Vk ik S/k s ds i.k Z ij ;qdksek vdZ dk mi;ksx

djds ik S/k s dh o`f) rFkk cht&mit ij mldh vlj dk v/;;u fd;k x;k A izfr'kr

;qdksek vdZ ls mipfjr ikS/k s ls yxHkx izfr'kr fo'k sÔ mit izkIr gqbZ A blls de vFkok

T;knk izfr'kr es a ; qdk sek vdZ dk mi;ksx djus ls] de izHkko ns[kk x;k A

I zk sfV,t+ mRiknu djusokys leqnzh thok.k qvk s a dk s vyx fd;k x;k A vo{k sfir ,eksfu;e

lYQsV] dkWye ØkseVksxzkQh rFkk tsy fuL;anu }kjk cká&dksf'kdk izk sfV,t dks vR;ar 'k q)

#ies a i zkIr fd;k x;k A vyx fd, x;s izk sfV,t es a dSjkftuu ij fLFkjhdj.k }kjk lq/kkj

fd;k tk ldk A fLFkj ,UtkbZe ¼izfd.o½ dks fnu rd lsUVhxz sM es a j[k s tkus ij Hkh

mudh lrr fØ;kRedrk cuh jgh vkSj ;g Hkh ns[kk x;k fd fLFkj ,UtkbZe dks dslhu voØe.k

¼Mhxz sM s'ku½ ds izfr fØ;k'khyrk es a fcuk fo'k sÔ gkfu ds ls ckj mi;ksx es a fy;k tk ldk A

QQw anuk'kh fuekZrk m|ksxk s a ds fuxZe ls rhu fofHkUu thok.k q lao/k Zd vyx fd;s x;s vk Sj

mudk Lora= #ils ,oa Dod 'kSoky lgthfork ds #Ik es a mi;ksx fd;k x;k A Dod dk 'k Soky

lgthfork ds #ies a mi;ksx djus ij es a i zfr'kr rd mYys[kuh; dVkSrh ikbZ xbZ A

,d jax m|ksx ds fuxZe ds o.k Wlwpd ¼Øksek sQk sVhd½ xz qi dk uk'k djus rFkk ckn es a j ax nwj djus

ds fy;s bls fo|qr jlk;fud #ils mipfjr fd;k x;k A rr~Ik'pkr fuxZe ls thok.k q lao/k Zu

dh mifLFkfr es a jk sxk.k q rFkk es a fnu ds vUnj deh ikbZ xbZ A

fofHkUu vfr {kkjokys fuxZek s dk s mipfjr djus ds fy;s lk;uksc sDVsjh;y Dod 'kSoky dk

tkyh ds tSo fuL;and ds #Ik es a mi;ksx fd;k x;k A ftlls izfr'kr jaxfoghurk

ikbZ xbZ A

Lih#yhuk leqnzh 'k Soky ls lh&QkbZdkslk;uhu uked mPp izfrnhIr jatd ds mRiknu ds

fy;s ,d izfØ;k fodflr dh xbZ A mldh d`fÔ] dVkbZ] fu"dÔZ.k rFkk 'k qf)dj.k ds fy;s

fu/kk Zfjr dh xbZ egRoiw.k Z] uohure] izfØ;kvks a }kjk lw[k s otu ds vk/kkj ij izfr'kr mPp

dh mit izkIr gqbZ A
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jax m|ksx ds fuxZe ls thok.k q rFkk QaQwn lao/k Zuk s dk s vyx fd;k x;k vkSj fuxZe dks mipfjr

djus ds fy;s nk suk s a dk Lora=#Ik ls mi;ksx fd;k x;k A thok.k q lao/k Zu ds ekeys es a ls

fnu es a e s a i zfr'kr dVkSrh ikbZ xbZ tcfd QaQwn lao/k Zuk s a u s e s fo'k sÔ deh ugha

n'kk Z;h A thok.k q lao/k Zu rFkk QaQwn lao/k Zu dk mi;ksx djds fuxZe ds j ax foghuhdj.k ij

v/;;u fd;k x;k A ftlls Kkr gqvk fd QaQwn lao/k Zu us fuxZe ds j ax dks i zHkkodkjh #ils

izfr'kr nwj fd;k A
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ikniyo.krk

yo.kk sn ~fHkn es a ued lárk fØ;kfof/k

rVh; [kkjh feV~Vh es a lsfydksfuZ;k cz sfp,Vk dh [ksrh

lsfydksfu;kZ ls [kk|rsy

LsysdksfuZ;k cz sph,Vk dh ued lárk fØ;kfof/k dk v/;;u fd;k x;k A yo.kk sn ~fHkn dh ued

lárk fØ;kfof/k es a ] vk;uks a dk fof'k"V mÙkd mi[kaM cukuk] izfd.oh; ¼,UtkbesVhd½

fØ;kvks a e s a ifjorZu] ifjof/k Zu ljlrk vkfn egRoiw.k Z igyw lkfcr gq, gS a A dksf'kdk@dksÔ

lao/k Zu rFkk iwj s ik S/k s dh ued lárk dh rqyuk ls Kkr gqvk fd ued lárk es a ] mldh jpuk

laca/kh tfVyrk rFkk fØ;kRed laiw.k Zrk eq[; vk/kkj gS a A lsfydksfuZ;k iflZdk ds lse

rFkk bMsDl dk mi;ksx djds mldh lárk dh e;kZnk rFkk lksfM;e czk sekbZM vkSj

lksfM;e DyksjkbZM es a forj.k Ik)fr dk v/;;u fd;k x;k A lksfM;e DyksjkbZM rFkk

ds lek.k qd ¼bDohek sykj½ lkanz.k ij czk sekbZM rFkk DyksjkbZM dk lap; Øe'k% vkSj

izfr'kr Fkk A

;fn ;s ik S/k s foÔSys vk;u mi[kaM+k s ls gk su sokyh gkfu dks jk sddj mldh ljlrk o`f) djrs gS a rk s

bl fØ;kfof/k dh le> dk vR;kf/kd izk;k sfxd egRo gksxk A vuqla/kku ls izkIr ifj.kkek s a ls

gekjs Kku es a o `f) gksxh fd dSls ;s ik S/k s i zk sVhu ogu fØ;k dks mÙk sftr djrs gS tk s ued

laosnu'khy p;kip; fØ;kfof/k es a ls vyx djrk gS rFkk mÙkdks a dh ljlrk es a o `f) ,oa

futZyhdj.k ls cpkrk gS A izkIr ifj.kkek s a ls uoy vkf.od tSo foKkuh; vfHkxe }kjk Qly

dh yo.krk izfrfØ;k es a lq/kkj fd;k tk;sxk A

LsfydksfuZ;k cz sfp,Vk] fyuksfyd ,flM ds #ies a le`) [kk| rsy dk L=ksr gS A vR;ar

[kkjh feV~Vh ij] ;Fkkor ifjfLFkfr es a uedhu ty dh flapkbZ }kjk] lkSjk"Vª ds ?kk s?kk rFkk

rV~h; {k s=k s ij ls ,df=r fd;s x;s tuunzO;k s a dk mi;ksx djds lsfydksfuZ;k cz sfp,Vk dh [ksrh

dh xbZ A bu es a ls dqN mPp mit {kerkokys ik S/k s p;u fd;s x;s A budh mit{kerk rFkk

ck;k sekl mRiknu dk ewY;k adu djus ds fy;s mUgs a vyx {k s=k s e s a mxk;k x;k A izkd`frd #Ik ls

mxs ik S/kk s dh rqyuk es a bu ikS/kk s a dh mit ¼izR;sd ikS/kk] {k s=½ T;knk ikbZ xbZ A ifj.kke Lo#Ik

izfrik S/kk cht mRiknu es a mYys[kuh; o`f) gqbZ A ijh{k.kk s a }kjk vkdkfjdh fofHkUurk vFkk Zr]

j ax] izfrik S/kk] ckyh rFkk [k aM ¼Lihd~l rFkk lsxesUVl½ dh la[;k rFkk foLrj.k izo`fr dks

igpkuk x;k A rVh; mlj tehu dks lq/kkjus dh fo'k sÔ {kerk dks /;ku es a j[krs gq, xqtjkr

LVsV QfVZykbt+j daiuh lk;Ul QkmUMs'ku & cjksM+k us bl ;kstuk dks i zk;k sftr

fd;k gS A

mijk sDr vuqlkj lsfydksfuZ;k cz sfp,Vk [kk|rsy dk mi;ksxh L=ksr gS tks fyuks s fyd ,lhM ls

le`) gS A lsfydksfuZ;k cz sfp,Vk ds cht dn es a Nk sVs g S vk Sj ikjaikfjd fu"dkÔu Ik +)fr cgqr

dfBu gS A rsy dk foyk;d fuLlkj.k ¼lksYoUV & ,DlVª s'ku½ laHkfor gS ysfdu iÙk s e s a r sy dk

foyk;d fuLlkj.k vlaHko gSA vfrØkfUrd rjy fu"dklu izk S|k sfxdh

¼lkStU; & vkbZ-vkbZ-Vh] iobZ½ dk mi;ksx djds fd-xzk lsfydksfuZ;k cht ij ckj

nkc ij /k.Vs rd izfØ;k dh xbZ vk Sj izfr'kr ls Hkh T;knk ikjn'k Zd rsy izkIr fd;k x;k

A blds izHkktu ij fo'k sÔ dk;Z fd;k tk jgk gS A
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ouLifrtU; ued

tsVªk sQk dh [k srh

tsVªk sQk ddZ'k ds foÔghu vkuqoaf'kd #Ik ¼thuksVkbZi½

dsUnzh; ued o leqnzh jlk;u vuqla/kku laLFkku] ds tkatesj fQYM LVs'ku es a

tk stk sck [k srh dk mYys[kuh; fu"iknu

ikS/k s ls vikjaifjd dkcZfud v.kqvk s adk foyxu

vius mÙkdks es a ued laxzg djusdh izo`fr j[kus okys dqN yo.kjkxh ik S/kk s a ls ik Sf"Vdrk ls

le`) ued cukus dk ,d u;k vfHkxe fodflr gqvk Fkk] bls ;k sX; ewrZ #Ik nsus ds fy;s izfØ;k

fodflr dh xbZ gS A lsfydksfu;kZ ,d ,lk gh ik S/kk gS A bl ikS/k s ls ,dne LoPN] lQsn]

LQVhde; rFkk eqDr L=koh [kk| ued izkIr fd;k tk ldk A ftles a i zfr'kr iksVkf';e

DyksjkbZM rFkk vk;Zu tSls dqN egRoiw.k Z v.k qik sÔd ¼ekbØks U;qVªhUVl½ fufgr gS A

ts sV ªk sQk] foLr`r #ils lexz Hkkjr es a ikbZtkusokyh ckjgeklh >kM+h gS] tk s xqtjkr jktLFkku]

vka/k z i zn s'k] tSls 'k q"d rFkk v)Z 'k q"d] izns'kk s e s a ikbZ tkrh gS A bl ds cht] vksysbZd ,lhM

ls le`) v[kk| rsy ds L=ksr gS a A gky es a vi{kkjh tehu ds bl ikS/k s e s a tSo&bZ a/ku

ds L=ksr dh laHkforrk ns[kh xbZ gS A

tsVªk sQk ds Lons'kh ik S/kk s ls i zkIr cht Qksjck sy ,LVj ds dkj.k foÔSys gk sr s g S a A fuEu ek=k es a

Qk sjck sy ,LVj okys cht ls foÔghu iztkfr mxkus ds iz;Ruk s dk v/;;u fd;k x;k A

dsUnzh; ued o leqnzh jlk;u vuqla/kku laLFkku] Hkkouxj ds izk;k sfxd d`fÔ {k s= tkatesj es a

tk stk sck ds iztuu l?kurk cuk;s j[kus ds fy;s v/;;u fd;s x;s A

pqfuans tuunzO;k s ds foLrj.k ds fy;s lkewfgd izo/k Zu vFkk Zr mÙkd lao/k Zu rFkk 'kk[kk dVkbZ

vko';d Fkk A bldk ,d vfrfjDr ykHk ;g gS fd chtkadqj] Kkr fyax vkSj QeZ dh vk;ksftr

#ijs[kk vuqlkj gk sxk A iztuu nj c<+kus ds mís'; ls] lw{e izttu ds fy;s igys iz;qDr fd;s

tk jgs vk/kkj ek/;e es a ] vc ifjorZu fd;k x;k gS A tM+ iz s fjr vkWfDltu feJ.k dh lajpuk es a

Hkh ifjorZu fd;k x;k A bl vk;kstu c) [ksrh dh rduhd }kjk tkstk sck ds mÙke fdLe ds

Kkr fyax okys rFkk mPp xq.koÙkk okys chtkadqj 'kh/k z nj ij izkIr gk sus es a rFkk bfPNr

uj&eknk vuqikr cuk;s j[kus es a lgk;rk feyh A laLFkku us tkstk sck ds Kkr fyax&okys pqfuans

ik S/kk s ds Dyksu] iz;k sx'kkyk es a fu;af=r okrkoj.k dh iztuu Ik)fr }kjk rS;kj fd;s rFkk

QkeZ ¼?k an & t;iqj½ es a mxk;s] tks btjk;sy ds Dyksu ds led{k gh ik;s x;s rFkk bu

ikS/kk s e s a rhljs lky ds ckn Qy Hkh yxus yxs gS a A blls Kkr gksrk gS fd laLFkku }kjk x`gikfyr]

p;fur tkstksck ds ik S/kk s a dk s Hkkjrh; okrkoj.k fo'k sÔ vuqdwy gS A

Lkh-,l-vkbZ-vkj vkarj iz;k sx'kkyk@laLFkkuk s }kjk ikni L=ksr ls tSo lfØ;d ij laiUu

dk;ZØe varxZr dbZ vikjaifjd ikS/kk s a dh tkfr;k¡ tk s vcrd vuqi;ksxh jgh ysfdu fdukjs dh

catj tehu ds fy;s vR;ar ;ksX; gS a ] muds vkSÔ/kh; mi;ksx dh laHkforrk ij vuqla/kku fd;k

tk jgk gS A }kjk rS;kj fd;s x;s pqfuans ik S/kk s a dk iz;k sx'kkykes a fu;af=r okrkoj.k

es a ¼bu foVªk s½ rFkk ckgjh {k s= ds izkd`frd okrkoj.k ¼bu ohok s½ es a vuqdwy fu/kk Zfjr xq.kk s a dh

Ik qf"V dh xbZ A bu vuqla/kkuk s dh vxzrk ds vk/kkj ij dkbysfj;k risfnd rFkk eysfj;k ds fy;s

vuqla/kku oxZ cuk;s x;s A

5-15

(60-70%)

AJORP

CSMCRI
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leqnzh Ik;k Zoj.k

'k Soky dh tSo fofo/krk

leqnz rVh; vuqJo.k rFkk iqok Zu qeku Ik)fr

Hkkjrh; leqnzh ty es a bEik slsDl fujh{k.k

eS ax z qo ij fcVuZ dk vlj

(COMPAS)

Hkkjrh; leqnzh 'k Soky dh la'kk sf/kr lwph ladfyr dh xbZ gS A Hkkjrh; leqnzhrV ij dqy

tkfr;k¡ crkbZ xbZ gS a ] ftues a jgsM+k sQkbZVk dh] Dyksjk sQkbZVk dh] tkfr;k¡

fQvksQkbVk vkSj vU; tkfr;k¡ tSUFkk sQkbVk dh gS a A pSdfyLV es a i zR;sd tkfr ds 'k Soky dh

iztkfr;k¡] i zdkj vkfn] Hkkjrh; leqnzrV ds fofHkUu LFkkuk s a ij budh izkI;rk] izR;sd tkfr ds

uewus dh foLr`r tkudkjh] fofHkUu igywvks a tSls tSfodrk] izdkj] d`fÔ] jlk;.k 'kkL=] rFkk

muds mi;ksx ij izdkf'kr la'kk s/ku ys[kk s a ds lanHk Z lekfo"V gS a A

izfrnwÔd ¼,UVh Qkmÿyhax½ leqnzh j axk s e s a fufgr VªkbZC;qVkby Vhu tSls jlk;.k bEik s slsDl &

fyax ifjorZu leL;k dk eq[; dkj.k gS A bEik slsDl] eknk es a uj fyax dk fodkl gksrk gS]

ftlls vaMs nsus es a #dkoV] viztuurk rFkk vUrr% e`R;q gk s tkrh gSA lkSjk"Vª ds leqnz rV ij

miyC/k Fkk;l C;qQks rFkk vkslsuczk ck sEck;uk tSlh fu;ksxsLVªk sik sM+ dh fofo/k iztkfr;ks a ij

laLFkku }kjk fd;s tk jgs a la'kk s/ku ds nk Sjku loZizFke ckj gh ;g ?kVuk ns[kh xbZ A izR;sd

iztkfr dh dqy vkcknh es a ls Fkk;l C;qQks rFkk vkslsuczk ck sEck;uk es a i zfr'kr

fyax ifjorZu ik;k x;k A VªkbZC;qVkby gh fyax ifjorZu dk eq[; dkj.k gS ;g ij[kus rFkk

LFkkfir djus ds fy;s vkxs vuqla/kku tkjh gS A

,ohlsfu;k ejhuk ds NksVs ik S/kk s ij fcVuZ ds izHkko dk v/;;u fd;k x;k A leqnzh

ty es a i zfr'kr lkafnzr fcVuZ feykus ij bu ikS/kk s a dh o`f)] iÙkk s a dh la[;k es a o `f)] rFkk

ik S/kk s ds lw[k s otu es a o `f) egÙke ikbZ xbZ A blls fcVuZ es a ik sVk'k dk mPp lkanz.k feyk A

;|fi czkbZu vkSj fcVuZ ds izfr'kr lkanz.k ls bu dh o`f) es a vojk s/k gqvk tcfd fnu rd

ds lrr ijh{k.k es a n s[kk x;k fd czkbZu vkSj fcVuZ dk izfr'kr lkanz.k ik S/k s ds fy;s ?kkrd

fl) gqvk A ifj.kkek s a ls Kkr gksrk gS fd leqnzh Ik;k Zoj.k es a c zkb Zu vkSj fcVuZ dk fu"dklu vxj

lgh vuqikr es a fd;k tkrk gS rk s ;g fu"dklu eS ax z qo chtkadqj dh o`f) es a mi;ksxh gk srk gS A

844

434 216 191

3

9-10

28.5 Be

5

50 10

100

laLFkku }kjk leqnz rVh; vuqJo.k rFkk iwok Zu qeku Ik)fr varxZr xqtjkr ds leqnzh rV dk

vuqJo.k dk;Z fd;k tk jgk gS a A izk;% lkekU; ijkl es a lHkh LFkkuk s a ij ?k qys vk sDlhtu] chvksMh

rFkk ih-,p es a fHkUurk ikbZ xbZ A fQj Hkh dqN txgks a ij LFkkfud izfrcy voLFkk ikbZ xbZ A

daMyk es a mPp yo.krk ns[kh xbZ tcfd vks[kk es a mPp ek=k es a ?k qyk vksDlhtu feyk A iksf'k=k

es a Dyksjk sfDyo es a mPp ek=k rFkk ,eksfu;k ds lkanz.k es a deh ikbZ xbZ A }kjdk es a chvksMh rFkk

QkbVksIyk adVksu dh vkuqoaf'kd O;qRifr mPp ek=k es a ikbZ xbZ A ik sjcanj es a cfg%L=kok s a ds

fu"dkÔu ds dkj.k rFkk mPp ek=k es a ik;s x;s bles a

QkbVksIyk aDVk su dh x.kuk Hkh vf/kd ikbZ xbZ A vyax es a lHkh izkpyuks a e s a mPp izfrcy voLFkk

ikbZ xbZ A

NO , NO , NH , TN TP3 2 4

0
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Ik;k Zoj.k ijh{k.k

La aLFkku es a x qtjkr dh izfrf"Br daifu;ks ds Ik;k Zoj.kh; ijh{k.k ds mijk ar

VkVk dsfedYl fyfeVsM & ehBkiqj] bfUM;u js;k su bUMªLVªht fyfeVsM & osjkoy]

us'kuy FkeZy ikoj LVs'ku & tkuksj] bUMks xYQ dksik s Zj s'ku fyfeVsM & ngst] xqtjkr vEcqtk

flesUV fyfeVsM & dksMhukj] ueZnk flesUV daiuh & tkQjkckn] rFkk th-bZ-ch FkeZy ikoj

LVs'ku & mdkbZ Mse] dk Ik;k Zoj.kh; ijh{k.k dk dk;Z lrr gks jgk gS A bl ijh{k.k dk eq[;

mís';] m|ksxk s a ds mfPN"Vks a dk s de djuk] dPps eky rFkk mÿtkZ dk egÙke mi;ksx djuk rFkk

iznwÔ.k jk sdus ds fy;s mfpr ijke'k Z nsuk gSA

tSo&yo.krk 27



INORGANIC

CHEMICALS

1

B
ie

n
n

ia
l

R
e
p

o
r
t:

2
0
0
0
-
2
0
0
2



SALT & MARINE CHEMICALS

Integrated recovery of marine chemicals along with salt quality

upgradation. India imports her entire requirement (ca. 3 million tons) of potash

and there is a necessity to develop a practical process for recovery of potash

from sea and sub-soil brine available in our country. This is all the more desirable

since salt works in India produce 14 million tons of salt and discharge the by-

product bittern into the sea, which is a source of potash, bromine and magnesia

chemicals. There is also an unlimited source of natural bittern in the Greater

Rann of Kutch that can be exploited for potash independent of salt production.

KCl can be produced economically from carnallite double salt (KCl.MgCl .6H O)

that is obtained from evaporation of brines that are low in sulphate (see the phase

diagram below), e.g., Dead Sea brine. However, to produce carnallite with

minimum NaCl contamination such that KCl of desired purity can be obtained

directly upon decomposition of the double salt is a formidable challenge.

Bitterns obtained from indigenous sea and sub-soil brines invariably yield the

kainite-type double salt (KCl.MgSO .3H O) because of higher sulphate ion

concentration of the brine. Processing of kainite to recover the commonly

accepted forms of potash, namely KCl (MOP) and K SO (SOP), is more complex

and presumably the reason why no technology for potash recovery in India has

been commercialized till date. The Institute has made important strides during

the last two years towards development of viable technologies for KCl and K SO

recovery in the Indian context.

The first approach relied on identification of a practical method of desulphatation

of bittern. Bittern from sub-soil brine is preferred for this purpose since its

sulphate content is roughly half that of bittern obtained from sea brine. Since

removal of sulphate is best accomplished with

CaCl , emphasis was placed on its production

through an inexpensive route. The first

approach conceived was production of CaCl

from limestone and HCl, and a process has

been developed to produce CaSO , carnallite

and MgCl (as end liquor containing 440 g/L

MgCl ). Since HCl can be obtained as by-

product of refractory grade MgO manufacture

from MgCl .6H O, production of MgO by such a

calcination process has been demonstrated on

2 kg/h scale and efforts are currently underway

to trap and recover HCl (

)
The Inst i tute cont inued its search for

inexpensive sources of CaCl and recognized

2 2

4 2

2 4

2 4

2

2

4

2

2

2 2

2

PCT patentApplication

No. PCT/IN01/00185 dated 22 October, 2001 .
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that Distiller waste, which is the liquid effluent generated in the Solvay process of

soda ash manufacture, holds promise. Recovery of potash and other marine

chemicals through desulphatation of bittern with Distiller waste would be of

interest to leading producers of salt and soda ash such as Nirma, Saurashtra

Chemicals, Gujarat Heavy Chemicals Limited and Tata Chemicals who are

presently discharging this waste as well as the bittern into the sea. The Institute

is working closely with several of these industries towards this objective, with

support from Department of Ocean Development, GOI.

The Institute has utilized the concept of carnallite production through

desulphatation to develop a process for low sodium salt (a mixture of NaCl and

KCl) on 100 kg scale and is working actively with an industry to commercialise the

process (Patent Application No. PCT/IN02/ 00018 dated 31-1-2002). The

Institute has also successfully developed for the first time a process for

producing carnallite in the field with <1% NaCl impurity. As a result, it is now

possible to produce KCl with > 98% purity through a cold process (patent

application in preparation). A second approach based on processing of 32 Be'

desulphated bittern in a plant to produce KCl, low sodium salt, MgCl liquor and

pure water has also been experimented with at the laboratory scale.

A key innovation that has attracted the attention of numerous industries is

the concept of desulphatation of brine for production of high purity

industrial grade common salt (PCT patent Application No. PCT/IN01/00185

dated 22 October, 2001). Sulphate impurity in brine leads to build up of

magnesium and calcium impurity (in the form of sulphate salt) in the

o

2
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Single Crystal Structure
of Carnallite

Blast Furnace

MgO brick



common salt and is, in that sense, the prime culprit. Soda ash and caustic

soda industries devote much effort to clean up salt and any savings on this

count would be to their advantage. Industrial salt of higher quality would

also raise the income level of agarias since such salt would be more

sought after. As can be seen from Table 1, heap washed salt produced

from desulphatated sub-soil brine (column C) is superior to those obtained

from sea and sub-soil brines through the conventional process (columns A,

B respectively) of solar salt production being followed presently.

Mechanical washing of the salt can further improve its quality and it is

possible to reach specifications matching those in column D, which would

be attractive even for export. The most interesting aspects of this

innovation are that: (i) adoption of desulphatation methodology makes

variations in the initial composition of brine irrelevant and high quality salt

as indicated in Table 1 can be produced even from sub-soil brine, (ii) the

yield of salt increases by ca. 15% when desulphatation is carried out with

Distiller waste (the NaCl present along with CaCl in Distiller waste

contributes to salt yield while the overall increase in chloride concentration

of brine throws out more NaCl due to the common ion effect), and (iii)

heavy metal impurities in salt are also observed to be noticeably less as

evident from ICP measurements. Although salt quality upgradation through

desulphatation was conceived to make integrated marine chemicals

recovery more attractive, the technology has become important in its own

right and numerous companies have expressed interest in the process.

This method of salt production was adopted on 100 ton scale in the

Experimental Salt Farm during the last salt season.

2

A B

C

D

Heap washed sea salt through traditional process; Heap washed salt from sub-soil

brine through traditional process; Heap washed salt from sub-soil brine after

desulphatation; Target specification of salt to be produced after mechanical washing.

The Institute is exploring methods of eliminating impurities from seawater

with a view to producing brine that may be fit for use directly by industries.

Membrane-based purification of brine

33Inorganic Chemicals

0.11%0.15%0.80-1.000.50-0.60SO4

0.02%0.05%0.10-0.120.04-0.07Mg

0.04%0.10%0.30-0.400.20-0.25Ca

DCBAConstituents

(% w/v)

Table 1
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Such an approach, i f successful , would el iminate the need for

crystallization of salt and its redissolution to produce brine. This approach

would also be useful in promoting the use of seawater for washing of salt

heaps and for dissolution of salt for preparation of concentrated brine.

One approach of particular interest is the use of suitable membranes that

can reject divalent ions from seawater. It can be seen from Table 2 that

the concentrations of Mg and Ca in seawater can be reduced by ca.

90% and 79%, respectively, through membrane processing.

2+ 2+

Although

ease of recovery of KCl via carnallite has been emphasized above, and its

viability demonstrated in the context of integrated marine chemicals

recovery including salt quality upgradation, no more than 2-3 lakh tons of

KCl can be produced through this approach (~1200 tons of KCl can be

produced from the bittern obtained as by-product from 1 lakh tons of salt)

whereas the requirement is much larger. On the other hand, even though

vast quantities of natural bittern are available in the Greater Rann of

Kutch, its desulphatation on standalone basis would not be a practical

proposition, although there may be some gains through integration with

bromine production. More importantly, as per the opinion of agricultural

experts, the sulphate in the bittern should ideally be utilized to produce

SOP which is recognized as a superior fertilizer to MOP but whose

consumption is limited because of its ca. twofold higher cost. With this

reasoning in mind, it has been possible to produce K SO of ca. 94% purity

from kainite-containing mixed salt and externally added MOP. The salient

features of the technology are that: (i) K SO is produced through a simple

cold process, (ii) apart from MOP, no other chemicals are required for

treating the kainite-containing mixed salt, and (iii) ~1.5 kg of K SO can be

produced per kg of externally added MOP. This approach has the potential

to reduce import of MOP by 35% while simultaneously offering the Indian

farmer a superior fertilizer at a lower cost than the international price of

SOP.

In addition to

the conventional approach of marine chemicals recovery through fractional

crystallization, the Institute has been exploring the possibility of developing

suitable extractants for selective recovery of K from brine/bittern. We

have utilized the original concept of potash recovery from seawater with

2 4

2 4

2 4

+

Production of K SO from Kainite-containing mixed salt:

Ligand design for selective K extraction from brine:

2 4

+
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Ion Before After % Reduction

Ca
2+

0.044% 0.009% 79.04%

Mg
2+

0.120% 0.011% 90.53%

Table 2 Membrane-based Seawater purification



dipicrylamine proposed by Norsk Hydro to extract K selectively from

bittern. Dipicrylamine was first treated with l ime and added in

s to i ch iomet r i c quan t i t y i n to b i t t e rn

whereupon a red precipitate was obtained

instantaneously. This precipitate was

treated with nitric acid whereupon pure

potassium nitrate was recovered and the

dipicrylamine could be recycled.

As indicated above, the value of salt

for industrial application is strongly related to

the level of calcium impurity. An innovative

technology for the removal of Ca impurity

from brine employing marine cyanobacteria

was developed. The cultures showed good adaptability to brine compositions

varying from 9 Be' to 29 Be' sea/ sub soil brine. The 42 hours old cyanobacterial

cultures showed excellent ability to accumulate Ca from brine and a maximum

of 80 % reduction of Ca concentration in brine was observed within 48 hrs of

contact time. All the tested strains of cyanobacteria showed a cyclic trend in their

Ca uptake and release behaviour (see figure below). This process under the

field condition (100 kg scale) resulted in 50 % less Ca in salt produced from sub-

soil brine treated with at 24.7 Be'

The process invented is an eco-friendly

biological process requiring no additional chemical or energy input for operation.

The dark green mat-forming nature of the floating biomass in high-density brine

could also enhance the rate of water evaporation from brine although this

remains to be tested. The biomass could also be of value for recovery of certain

pigments or application as aqua feed.

+

2+

o o

2+

2+

2+

2+

0
Lyngbya aestuarii (U. S. PatentApplication No.

09/777664 dated 2 July, 2001).

Development of a biological process

for reducing calcium ion impurity in

brine:
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Single Crystal Structure of the
potassium salt of Dipicrylamine

[K (dipic) .H O]. The purple spheres

depict K .

+ -

+
2

Ca
2+

concentration (w/v) Ca
2+

concentration (w/v)Brine Density

Untreated Brine Brine treated

for 6 h with

MMGC

Salt from

untreated brine

Salt from

untreated brine

24.7
o
Be’ 0.12 0.05 0.31 0.14

Table 3. Reduction of calcium in subsoil brine using Lyngbya aestuarii



Quality control and improvement

Device for measuring brine density from afar:An innovative device for the

measurement of density of brines in salt works from afar was designed,

developed and tested in one of the major salt works at Port Victor. The device is

designed to pop up from the brine once its density reaches 25.6 Be' so that the

salt manufacturers have better control of brine charging into crystallizer to

o
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Clockwise from top left. Filaments of Lyngbya aestuarii under the microscope; floating
mass of Lyngbya aestuarii in brine; operations in the Experimental Salt Farm; salt
obtained in the field through biological treatment.

Figure showing cyclic trend of cyanobacterial strains for uptake and release of Ca in
brine. Anabena (circle); Lyngbya (square); Oscillatoria (triangle).

2+



minimize calcium impurity in industrial grade salt. Percentage of “off-spec”

product has reduced considerably as a result.

Package information on

5 tph capacity mechanical salt washery

for upgradation of solar salt from

Bangladesh was supplied to M/s.

Nuberg Engg. Pvt. Ltd., Noida. The raw

salt analyzing 83-84 percent NaCl was

upgraded to 98-98.5 percent NaCl. More than 80 per cent of calcium and

magnesium impurities and insolubles were removed, in addition to colour,

through the washing process developed. This upgradation of salt will make it

possible to set up a caustic soda plant in Bangladesh.

CSMCRI and

SEWA(Self Employed Women'sAssociation),Ahmedabad, have taken up a joint

programme on improving the quality and yield of salt produced by the small and

marginal salt workers ( ) at Little Rann of Kutch (LRK) region. In the first

phase, SEWA-CSMCRI combine has taken up 35 marginal salt works for quality

upgradation. The agarias were trained on better methods of salt production and

quality control. With this technical backing from CSMCRI, most of the agarias

could produce industrial grade salt and SEWAcould market the entire salt to user

industries. SEWA-CSMCRI proposes to take up more salt works at LRK and

integrating industrial grade salt production with the recovery of value added

marine chemicals under a cluster development program.

A 10-acre solar salt works for the production of industrial

grade salt from sea brine was designed and developed at Dharasana (Valsad

District). The programme was sponsored by Rural Technology Institute of

Gujarat, Gandhinagar. Industrial grade salt with < 0.1 percent Ca was produced

in the salt works.

A process for the production of cement grade

gypsum from the raw gypsum crystallized at salt works during salt production

was developed through mechanical washing. The washed gypsum analysed

0.5% chloride easily complying with the specifications for cement grade. The

method gains further importance in view of the higher quantities of marine

gypsum that will become available once the methodology of desulphatation of

agarias

U p g r a d a t i o n o f s a l t f r o m

Bangladesh

Salt cluster development for socio-economic benefit

Salt works design

Upgradation of gypsum

:

:

:

:
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Device for Brine density measurement from afar



brine is adopted by salt works.

Iodate stability in iodised salt: Iodate stability of an improved

salt manufactured by M/s. Hindustan Lever Ltd., Mumbai was studied under

accelerated conditions and also under storage. These tests indicated

significant improvement in stability of iodate in the salt.

Kit for testing iodine in iodized salt in the field through improved

methodology was developed. The improved method of testing can identify the

possible adulterants in iodized salt. 200 such kits were specially made for

UNICEF.

A

simple electrochemical process based on ion exchange membrane was

developed for continuous preparation of high purity potassium iodate solution of

appropriate concentration for direct iodisation in salt works. The outcome could

lead to development of a process for

manufacture of potassium iodate that would

substantially reduce the cost of iodisation of

salt.

A series of

diazo carbonyl compounds tethered to substituted cyclopentanone and

cyclohexanone units with different tether lengths have been synthesized using

diazomethane or methanesulphonylazide. The above synthesized diazo

carbonyl compounds with rhodium(II) acetate dimer furnish cyclic five- or six-

membered-ring carbonyl ylide dipoles. These unstable transient species

u n d e r w e n t f a c i l e 1 , 3 - d i p o l a r c y c l o a d d i t i o n r e a c t i o n s w i t h

substituted/unsubstituted indoles, p-quinones, and symmetrical/unsymmetrical

pentafulvenes to furnish various novel epoxy-bridged polycyclic systems. Very

in te res t ing s t ruc tu res such as decahydrobenzo[c ]carbazo les ,

decahydrobenzo[a] carbazoles , oxatetracyclo[6.5.1.0 .0 ]tetradecene

and several epoxy-bridged polycyclic molecules (e.g. , ) have been

synthesized. The unusual cyclization product, tri-oxapentacyclic compound

has also been synthesized and characterized.

1

2 3

4 5

6

1,6 9,13

Iodisation of salt:

Iodine test Kit

High purity potassium iodate solution for in situ iodisation of salt

Stereo-selective synthesis of epoxy-bridged molecules

:

:

SILICATES & CATALYSIS

Coordination Chemistry and Catalysis

:
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The formation of unstable five- and six-membered ring carbonyl ylides has been

demonstrated. The tandem cyclization-cycloaddition methodology has been

developed to synthesize several new organic molecules. This methodology is

particularly attractive as four chiral centers and two carbon-carbon bonds are

formed in a single synthetic step.

The goal of crystal engineering is to

rationally design supramolecular materials through understanding of non-

bonding interactions such as hydrogen bonding, -stacking, and halogen-

halogen interactions. It has been realized in recent years that coordinate

covalent bond

�

Inorganic metal complexes

Solid state supramolecular structures:

formation through metal-ligand interaction is also a versatile
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approach for forming supramolecular assemblies. Based on the information

gathered from Cambridge structural database, motifs that can be used to glue

the building blocks have been identified. In work carried out in the Institute, a

Co(II) coordination polymer with 4,4'-bipyridine as rigid linker has been

synthesized and structurally characterized (Fig.1). The polymer has a 2-D

square grid architecture involving both coordinate covalent bond and N-H…O H-

bonding interaction. A two dimensional H-bonded network based on an organic

salt has also been characterized by single crystal X-ray diffraction technique

(Fig 2).

New ligand-4 (3,4-dihydroxy benzene) was

synthesized, to investigate the effect of inclusion of bridging ligand on metal-

metal interaction. New symmetrically substituted (trans) bis catecholate

derivative of diphenyl porphyrin along with the monosubstituted catecholate

derivative of tris phenylporphyrin have been synthesized. Corresponding mono

and binuclear complexes of Ru(2,2’-bipy) (sq) (sq is semiquinone) has also

been synthesized and found to function as a redox switch. Also inclusion

complex of ZnTPP with nitrobenzene as guest has been synthesized and single

crystal X-ray structure has been solved.

Heterodinuclear complexes of Ru(II) and Os(II) were prepared using 2,4,6-

tris(2-pyridyl)-1,3,5-triazine ligand. Luminescence property of a series of mono-

2

+

Binuclear Metal Complexes:
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Fig. 2. Two dimensional hydrogen
bonded network in organic salt

Fig.1. Pluton diagram showing the two
dimensional H-bonded architecture in
[Co(II)(H O) (4,4'bpy)].(ClO ) . 4,4'bpy2 4 4 2



, di-, and tetranuclear homo-/heterometallic complexes of Ru (II) and Os (II) with

a designed polypyridyl based bridging ligand have been studied in various

experimental conditions. Quantum yields of all these complexes have been

calculated. The luminescence data suggest that in the heteronuclear

complexes intramolecular energy transfer occurs from Ru (II) to Os (II) center

through the bridging ligand.

Chiral epoxidations of indene (at 10 grams level) and 6-

cyanochromene (at 5 grams level) were carried out using catalyst (0.5-2

mol%), sodium hypochlorite as an oxidant and pyridine N-oxide (2-10 mol%) as

an axial base in the temperature range of 0-4 C.

The catalysts used were modified versions of Jacobsen's chiral epoxidation

catalyst, Mn(III)SALEN. Noteworthy features of the modified catalysts are: (i)

The rate of reaction is 5-10 fold faster, largely due to the in-built phase transfer

capability of the catalyst, (ii) the catalysts are effective in presence of cheaper

axial base co-catalysts like pyridine N-oxide and 1,4-dioxane, while the original

Jacobsen catalyst requires several folds of expensive 4-phenyl pyridine N-oxide

or 4-(4-phenyl propyl) pyridine N-oxide, (iii) the catalysts could be recycled up to

5 times, with only minor loss in activity, and (iv) high conversion efficiencies.

Optical purity of the cyanochromene oxide was >97%.

The dimeric homochiral Mn(III) and Ni(II) Schiff base complexes derived from

Mono tartarate salt of ( )-(-)-cyclohexane diamine with 3,5-di- -butyl

salicylaldehyde and 3- -butyl 5,5-methylene-bis-salicylaldehyde were

synthesized and used as catalysts for enantioselective epoxidation of

chromenes, indene, styrene, -3-nonene and -4-octene, using, oxone and

molecular oxygens as oxidant in presence of -butyraldehyde as sacrificial

reductant. Near-quantitative conversions were obtained with all alkenes, and

with high chiral induction in case of nitro- and cyano chromenes.

Dimeric Co(II) complex was used for hydro-kinetic optical resolution of

epichlorohydrin, styrene oxide and propene oxide. The catalyst gave good

yields of enantiomerically pure epoxides.

1

o

1R, 2R tert

tert

t t

iso

Chiral epoxidation of Indene and 6-cyano chromen with metal

complexes:

Eco-friendly catalysts for synthesis of perfumery and pharmaceutical
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chemicals

a) Isomerization Reactions: Longifolene isomerization to isolongifolene is

carried out commercially with sulphuric acid. Solid acid based catalysts have

been developed in collaboration with RRL, Jammu showing 96% conversion at

150 C and atmospheric pressure under solvent-free conditions. The advantage

of the new process is the ease of work up of the reaction.

Acylation of isobutyl benzene presently done using HF

or AlCl catalysts is being studied with an objective to develop eco-friendly

catalysts. Commercially available zeolites have been modified to function as

catalysts in the reaction and up to 32 conversion, with 92% selectivity for 4-

Isobutyl acetophenone, has been achieved in laboratory experiments The

observed yield is substantially higher than that reported previously.

Zeolite and clay based catalysts have been developed giving more than 90%

conversion for veratrole and 65% conversion for anisole. The process is solvent

free using non-hazardous acylating agent and has high atom economy.

o

b) Acylation Reactions:

3
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Acid Catalyst

IsolongifoleneLongifolene



Synthesis of nanocrystalline solid super acids based on zirconia and triflates is

being attempted. Sulfated zirconia having crystallite size as low as 8 nm has

been obtained using the sol-gel technique and is being evaluated in acylation

reactions.

P r e l i m i n a r y e x p e r i m e n t s

conducted for eva lua t i on o f

m e t a l c o m p l e x e s

b a s e d o n ruthenium and

r h o d i u m f o r hydroformylatio

n of propylene and 1-hexene have given encouraging results indicating that the

catalysts have potential to be selective for formation of the desired aldehydes.

Metal-modified clays have been prepared for the hydrogenation of benzene. The

catalyst gave 100% conversion at high temperature and pressure but was very

sensitive to sulfur compounds, as evident from rapid deactivation in the

presence of 10-100 ppm of thiophene. Subsequent modifications have yielded

catalysts with greater tolerance to thiophene and reasons for the higher sulfur

tolerance are being ascertained.

Hydroformylat ion of alkenes

Hydrogenation of benzene and effect of sulfur on the catalytic activity

:
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Inorganic layered and porous structures

Novel Adsorbent for Oxygen, Nitrogen and Argon Separation from Air:

Preparation of upgraded detergent grade zeolite A of improved

whiteness:

Comparison of NALCO product with other internationally marketed products

Titanium Chemistry

Zeolite-A technology released to M/S NALCO, Bhubaneswar

through NRDC was successfully upgraded by improving the whiteness of the

product. The 10,000 TPY plant based on bauxite leachate has been

commissioned and the table below compares the properties of the plant product

vis-à-vis specifications of internationally marketed products.

A novel zeolite-A based adsorbent for separation of oxygen, nitrogen and argon

from air has been developed. Significant technical features of the adsorbent

include:

Almost 1.5 times higher adsorption capacity for N compared to the best values

reported previously for similar zeolites.

A PCT patent application has been filed on the process of preparation of this

adsorbent.

� 2

�

�

Nearly threefold higher selectivity for nitrogen.

First zeolite-A based adsorbent showing selectivity forAr over O2

Characteristics Degussa
SPIC fine

chem.
BIRAC PQ Corpon.

NALCO

Product

Sr.
No.

1. Ca binding capacity mg

CaCO3/ gm of absolute

sample

320 308 300�10 280 317

2. Loss on ignition % at

800�C, 1hr

21.5 21.5 20�1 20 21.5

3. pH 5% aqueous slurry 11.0 10.7 11.5 11.1-11.3 11.1

4. Bulk density gm / cc 0.56 0.62 0.50-0.55 0.30-0.40 0.51

5. Average particle size d 50

in �m

6.75 3.31 4.2 3-5 <4

6. XRD crystallinity

(compared to BDH 4A

powder)

96 91 95�5 Cryst.

Structure

cubic

98-100

7. Chemical composition

SiO2 %

Al2O3 %

Na2O %

31.7

29.7

16.2

32.2

29.7

15.9

42

35

23

on dry basis

-

-

-

33.3

28.85

16.31

8. Whiteness index 98.5 98.9 96�2 White >97
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Photocatalytically active surface for auto-cleaning of stained kitchen

tiles:

Processing of by-product calcium carbonate:

Waste utilisation

Using binders like colloidal silica, zeolite-X and clay, ceramic tiles were

coated with TiO by a spraying technique. Strongly adhering coatings, tested by

tip test and by washing with tap water, were obtained with (i) TiO alone and (ii)

with silica/TiO . In a series of experiments, spot tests were conducted on the

coated tiles, using dye, chilly, turmeric and oil in various combinations. The tests

showed that, under the influence of fluorescent light, dye spots were bleached

within 4 hours, while spots due to spices were bleached in 10-12 hours.

A bench scale (10 kg/hr)

unit for processing by-product calcium carbonate has been installed at CSMCRI

for preparing rubber grade and PVC cable insulation grade calcium carbonate.

Continuous Stirred Tank Reactor (CSTR) and Bubble Column Reactor (BCR)

were designed and arrangements were made to measure various parameters.

Experiments were conducted in BCR to

optimize h/d ratio, superficial gas velocity

and carbonation time. Relationship between

superficial gas velocity and parameters

such as reaction time, % CO consumption

and h/d ratio were established. The

process was opt im ized to produce

precipitated calcium carbonate with desired

particle size distribution and crystallinity.

Effect of additives like sugar, urea and

surfactants on polymorphism and particle

size distribution was also studied. Calcite was invariably formed during

2

2

2

2

N2 ADSORPTION ISOTHERM at 30C
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Spot tests on TiO -coated ceramic tile.

The top portion was exposed to
fluorescent light.

2



carbonation and particle size distribution

shifted towards higher size with addition

of additives. A process flow sheet has

been prepared for 100 tpd PCC

production.

PVC pipes were extruded using PCC

produced in the process and products of

requisite specification were obtained.

The PCC also meets the specifications for

toothpaste and paint applications.

Silica is used to purify a certain Pd-

phthalocyanin complex. Apart of the complex is irreversibly bound and therefore

difficult to retrieve. At the request of a client, a

process has been developed to effect recovery

of Pd from the silica gel waste.

Extensive efforts led to a three step process for

recovering Pd (as PdCl ) in >95% yield and

99% purity without generating any waste. The

process was scaled up to 10 kg scale of waste

silica gel and successfully demonstrated.

The

intermediates used to produce toluene di-Isocyanate (TDI) are dinitrotoluene

(DNT) and meta toluene Diamines (MTD). The liquid effluent, which contains

spent mineral acid and organic compounds is presently being incinerated at

1100 C. The feasibility of treating the effluents with different inorganic

adsorbents was investigated to bring down the COD to acceptable levels. The

approach is feasible, in principle. A photochemical method of treating the

effluents was also studied.

2

�

Palladium Recovery from Spent Silica

Feasibility studies on treatment of effluent generated in TDI plant:
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BENCH SCALE UNIT
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Conducting spacers in improving electrodialytic performance

Development of technology/device for safe drinking water

:

:

Conducting spacers are used to enhance the conductivity of diluate chamber in

electrodialysis (ED). Each chamber carries an anion and a cation exchange

membrane and a conducting spacer is interposed between the membranes. The

use of conducting spacer reduces energy consumption and prevents change of

pH. A systematic study of current-voltage curves of membrane, with or without

conducting spacers, indicated the need to make use of two spacers instead of

one in such a way that cationic membrane faces a conducting spacer of cation

exchange material and anionic membrane that of anionic material. If they are

interchanged one would end up with lower current efficiency and changes in pH.

Though the use of conducting spacers is known, the way they should be

combined was brought out in this work

The use of conducting spacers extends the range of operation of ED. ED was

used to desalt only up to 500 ppm and if one has to desalt beyond this, lower

current efficiency is encountered and pH changes. With the use of conducting

spacers it is possible to go far beyond 500 ppm (say 50-100 ppm), which means

that products with much lower salt impurity can be obtained. The positioning of

conducting spacers in relation to the type of membranes as indicated in the work

extends the range of application of ED without any attendant pH changes. An

example is desalting of amino acids to obtain amino acids with only 50 ppm salt.

In

continuation of on-going efforts towards development of new products for water

treatment,a domestic electrodialytic water desalting unit and a 15 lit/hr

defluoridation column were designed and fabricated. These are undergoing

trials. These units can be used to convert brackish water to potable water and

remove fluorides from drinking water. These

units should have a direct bearing on the

health of people.

Except domestic units that are based on the

p r i nc ip l e o f reve rse osmos i s (RO) ,

commercial domestic water purifiers do not

remove salt. ED systems are mainly

composed of plast ic material , simple

electronic circuit for rectifier and inexpensive

(non-high pressure) pumps. The units are

.
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comparatively free from corrosion and easy to operate, with no moving parts.

The suitability of the design for domestic ED desalting system is being tested to

incorporate necessary changes.

Presently techniques involving precipitation and adsorption are mainly

being tried for defluoridisation with limited success. While in precipitation

technique the treated water might have higher alkalinity, a soluble complex of

aluminium fluoride might get formed in adsorption technique. The regeneration

of exhausted bed would have lower treatment (defluoridation) efficiency. The

technique using ion-selective resins is free from such problems.

The resin originally developed for secondary purification of brine in chlor-alkali

industry -- for making caustic soda and chlorine by membrane technology --

has been used for this additional application through suitable chemical

modification.

For the first time, a brine

purification resin that is non-styrenic and totally aliphatic in nature has been

developed. It does not involve the conventional chloromethylation route for

functionalisation, which requires highly carcinogenic chemicals. Aminomethyl

phosphonic acid type resins are more specific for alkaline earths than

iminodicarboxylic acid type resin currently being used in the industry. Such

resins are useful for final polishing of brine to remove last traces of alkaline earth

metal ions (Ca ), i.e., to <20 ppb, before charging it to the membrane cell for

alkali production.

Gujarat Alkali & Chemicals Ltd., (GACL), Baroda is assisting in the scale up of

resin synthesis and point of use testing of the resin at their plant at Ranoli,

Vadodara.

Ultrafiltration membrane

prepared from polysulfone and other membranes are widely used for different

separation/concentration processes in chemical, food processing and

pharmaceutical industries. These membrane based applications would

increase sharply due to the inherent process advantages like operation at

ambient temperature, easy but reliable operation, low energy requirement and

environment friendly nature.

Polysulfone (PS) support membrane commonly used for composite membrane

development is hydrophobic in nature, and poses certain difficulties such as

++

.

Development of a domestic defluoridating unit using ion-selective

resin

Development of brine purification resins

Parametric study of polysulfone membrane

:

:

:
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greatly reduced flux when the pore size is reduced beyond a point. As an

alternative, it has been possible to make porous membranes from polyether

sulfone (PES) on a small scale. PES is hydrophilic, cheaper, indigenous and

easily available while possessing all other propreties of PS such as high thermal

stability (T = 225C) and high chemical stability. Basic studies on pore size/ pore

distribution for polysulfone (PS) and polyether sulfone (PES) using porometer

have been carried out. The studies provided information on size of pores,

variation in pore size, density of pores (when prepared under different control

condition), etc. As a first step, casting experiments were carried out on a glass

plate for developing small support membranes. These menbrane coupons were

then evaluated for determining pure water permeability (PWP) constants and

characterized for pore size distribution studies. The initial results indicate that

pure water flux is appreciably higher than for PS while the pore measurements

are appropriate for composite membrane development. Efforts are on to develop

PES membranes on a large scale while optimizing the casting conditions before

establishing the efficacy and advantage of PES for TFC membrane

development.

Polyethersulfone ultrafiltration membranes were surface modified by

preadsorption of polymers containing hydrophilic functional group. The surface

chemistry of the modified membranes was identified by FT-IR spectra. The pore

sizes of the membranes were determined by bubble pressure porosimeter and

gel permeation chromatography. MWCO values and fouling resistance nature of

the membranes were measured by permeating 500-2000 ppm aqueous feed

solutions of different molecular weight PEGs, dextrans and bovine serum

albumin.

Several surface modified polyamide composite membranes were prepared by in

situ formation of polymers containing hydrophilic functional group like sulphonic

acid and carboxylic acid under different conditions. The performances of the

modified and unmodified membranes were measured using aqueous feed

solutions of 30000 ppm NaCl at 900 psi and 2500 ppm NaCl at 250 psi for longer

duration of time to obtain information about fouling resistant nature of the

surface modified membranes.

The surface modified membranes have shown good resistance to fouling by

organic solutes as indicated by their water flux recovery ratio values (Figure 1)

after the permeation of different solutes.

g

Surface modification of membranes for the minimization of fouling:
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Development of concentrator for herbal/ plant extract concentration:

Current practice of concentrating herbal or plant extracts is through rota-

evaporation. It is very time consuming and often affects biomolecules due to

higher temperature of operation thus inhibiting proper concentration of plant

extracts. The membrane based plant extract concentrator, on the other hand,

overcomes this limitation as it operates at ambient temperature and the process

of dewatering is much faster. The equipment would thus be very handy for studies

involving large number of aqueous plant extracts.

The concentrator is based on Polysulfone-Polyamide (PS-PA) thin film

composite membrane and removes only water from the extracts. The

dimensions of the cartridge used are 5 cm x 30 cm. Up to 3 litres of aqueous

extract can be concentrated by as much as 75 percent in less than two hours. The

removal of water, however, is partly dependent on the

concentration and the viscosity of the herbal/plant

extract. An added advantage is that unlike a rotavapor

this equipment avoids formation of froth thereby

eliminating the need to remove the same and

enhancing efficiency.
The concentrator has been specially developed for

the CSIR inter-laboratory programme on drugs. The

concentrator was demonstrated to the participating

laboratories and has been very well accepted.

Thirteen units have so far been supplied to the

laboratories participating in the Inter Laboratory Coordinated CSIR programme
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Aqueous Herbal Extract
Concentrator
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on “Discovery, Development and Commercialisation of New Bioactive and

Traditional Preparations”.

The 20 cm diameter spiral module is currently the world

standard in RO plants. This development would enable us to manufacture large

scale desalination plants at a lower capital cost and as a result the product water

cost will also be significantly reduced. Besides being useful in providing potable

water this achievement would also be useful in treating waste water in refineries,

fertiliser and power plants ensuring water reuse concurrently reducing to a large

extent the effluent problem.

Spiral element of 20 cm diameter and 1meter length, based on Thin Film

Composite (TFC) polysulfone-polyamide (PS-PA) membrane, has been

developed. Each spiral element would accommodate 39 sq. meter membrane

area and produce about 20,000 liters/day output under standard test condition

and remove 95 percent of salt.

Financial support has been received from Chennai Petroleum Corporation Ltd.

(CPCL). Large scale trial is being conducted at their premises. The Centre for

High Technology (CHT) has also approved funding for a 1MLD capacity plant.

A large part of our country's

population has to depend on underground water for drinking. Often such water

sources are brackish and could not be used for drinking directly. To render such

water suitable for drinking, especially in small communities a 100 litre/hr

desalination system based on RO has been designed and a few units have been

fabricated and installed in Kutch district of Gujarat.

The unit developed is suitable for converting saline (brackish) water having a

maximum of 5,000 mg/liter of total dissolved solid (TDS) to high quality product

water with 500 mg/liter TDS. The process also eliminates bacteria present in the

feed water. The unit has been designed for both single-phase and three-phase

power supply. It consumes 1.2 KWH power and is ideally suited for use in

schools, offices, banks, hospitals, small industries, and small hamlets.

The unit employs two modules (30cm diameter x 1 meter) made of CSMCRI's thin

film composite (TFC) membranes and operates in the range of 10 Kg/cm to 15

Kg/cm pressure depending on the feed water quality. Three such units are

operating, two with the Vivekananda Research & Training Institute, and one with

SRUJAN (a voluntary organization), all in Kutch district of Gujarat, and are

2

2

Development of 20 cm x 1 meter spiral element for large scale

desalination plant

Community type RO desalination unit

:

:
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funded by these organizations.

In yet another

approach, application of membranes for removal of

fluoride from water was studied with a loose

negatively charged TFC nano-fi ltration (NF)

membrane. Defluoridisation experiments were

conducted on a test kit with pure water, tap water and

hard water into which sodium fluoride (NaF) was

added. The studies indicated that poly-piperazine

amide based NF membranes could be used to

reduce fluoride content. In fact these membranes

are capable of achieving 50 to 85 percent removal of

fluoride depending on the feed water type and

operating conditions. Incidentally, these membranes could also remove NaCl to

the extent of 30 to 35 percent from saline feed water (0.1-0.2%). Hardness

removal by these membranes was about 70 to 75 percent.

TFC membrane development for removal of

fluoride from drinking water:
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MARINEALGAE

Seaweed cultivation and value addition

Eucheuma: is the single most important source of -carrageenan.

This alga has been extensively farmed in the Philippines, Indonesia and

Tanzania. CSMCRI has successfully introduced this seaweed in Gulf of Mannar

and developed different methods of cultivation in bags and in the open sea.

Polythene bags were found to be the best for maintaining germplasm for seeding

purpose, whereas open cultivation on rope was found to yield the highest

biomass, in absence of grazing. Bags made from fishing net were useful when

the sea is rough. Besides eliminating the problem of seaweed loss due to

detachment and drifting, it also reduces grazing without excessive hampering of

growth. By increasing the number of bags and reducing the harvest period from

90 days to 45 days, it has been possible to obtain yields as high as 9-12

tonnes/ha/year based on field data in Thonithurai. The yield was even higher in

Krusadai island whereas the Palk Bay side was generally less conducive for

growth. These results compare favorably with cultivation data elsewhere, as

indicated by international experts. The promising findings have enabled the

Institute to transfer know how to Pepsico Holdings India Ltd. who are initiating

commercial scale cultivation of seaweed for the first time in India.
Besides developing improved farming methods, the germplasm has also been

improved through tissue culture

technology invo lv ing somat ic

embryogenesis. The figure below

summarises the key steps of the

process. The tissue culture

seedlings adapted well in the sea

and exhibited 1.3-1.8 times the

growth rate of the conventional

in studies carried out

over several generations. Yield and quality of refined carrageenan obtained

Eucheuma

Eucheuma

�

Biosalinity 59

B
ie

n
n

ia
l

R
e
p

o
r
t:

2
0
0
0
-
2
0
0
2

0

200

400

600

800

1000

1200

1400

1600

1800

0 60 30 90 0 60 30 90 0 60 30 30

Culture periods (Days)

B
io

m
a
s
s

in
(g

ra
m

s
fr

.
w

t)

Control

Tissue culture

SeventhSixthFirst SecondThird Fourth Fifth

Growth of conventional and tissue cultured
Eucheuma in field cultivation

a b c

Cultivation of Eucheuma in (a) polythene bag, (b) fishing net bag and (c) on rope.



from the tissue cultured seaweed were found to be satisfactory. The tissue

culture method can also be used to mass produce seed stock.

The process for manufacture of semi-refined -carrageenan from

has been further improved and scaled up in the pilot plant. The usage of water

� Eucheuma
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Eucheuma

Explant with

callus

Subcultured

callus

Callus with

micropropagules

Propagules of

Eucheuma

Young plantlets

of

Field grown

plant from tissue

Embryogenic embedded

in agar callus plate

Filamentous callus with

embryos
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1mm
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200�m
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Laboratory grown
plantlets of Eucheuma

Somatic embryogenesis and clonal propagation of Eucheuma

Eucheuma farm of Pepsico
Holdings Ltd. at Thonithurai,
Gulf of Mannar



has been minimized and a simple method has been developed to recycle the

alkali required in the process. The process for refined -carrageenan has also

been improved. A new approach is also being experimented with to dispense

with the use of alcohol.
Besides the conventional use of as a source of kappa-carrageenan,

the remarkable ability of the seaweed to accumulate large amounts of potassium

ion from seawater has been exploited in development of “bio-potash”.

Cultivation of different strains of on

coral stone was continued to identify having superior growth,

agar yield and gel strength. The data on biomass yields indicated that the plants

collected from CSMCRI farm, Kilakkarai and Sethukarai exhibit higher yields

than those collected from other places. Yield of agar and gel strength were the

best for CSMCRI farm material, confirming its overall superiority. This

germplasm has, therefore, been selected as seed stock for scale up of

cultivation. For maximizing the biomass yield, studies were also conducted at

different seeding densities (200, 300, 400, 500 and 600 g/m ). Seeding density

of 400 g/m yielded an optimum average biomass of 2.31 kg/m for first harvest

and 1.15 kg/m for the second harvest. Studies were also carried out on different

types of artificial substrata. Based on the above studies, hollow cylindrical

cement blocks were fabricated and 6000 such blocks were seeded with CSMCRI

elite germplasm after conditioning in the sea.
It has now been possible to produce superior quality bacteriological agar

indigenously from the cultivated in the CSMCRI farm.

Bacteriological agar is used in clinical applications, auxotrophic studies,

bacterial and yeast formation studies, bacterial molecular genetics applications

�

Eucheuma

Gelidiella acerosa

Gelidiella acerosa

Gelidiella

Gelidiella acerosa
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Gelidiella acerosa:
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as well as in mammalian and plant tissue culture. In India, the requirement of

bacteriological agar is met largely through imported products at a very high cost.

The method of production involves: pressure extraction of agar from the

seaweed after suitable pre-treatment. The resulting liquid agar extract is filtered

and clarified, and then subjected to freeze-thawing to further refine the product.

The agar flakes obtained after drying are powdered to yield bacteriological grade

agar conforming to international specifications. The process has been scaled up

to 1.5 kg of dry seaweed/batch. The yield of agar is in excess of 25% (based on

bone dry seaweed). The product has been found to have gel strength in excess

of 600 g/cm under standard conditions of measurement (1.5% gel; 20 C). This

development is partially funded by the Department of Biotechnology and

industries.

A method of assaying sulphated

polysaccharides (SPS) was developed. The extract was purified by ion-

exchange and gel column chromatography. Alditol acetates of purified

sulphated polysaccharides were prepared and the carbohydrate monomers

present in the latter were identified and quantified by GC-MS analysis.

2 o

Sulphated polysaccharides:

Biosalinity 62

B
ie

n
n

ia
l

R
e
p

o
r
t:

2
0
0
0
-
2
0
0
2

Left: Hollow Cylindrical l cement
blocks left for conditioning in the sea
and Above: Close-up view of
Gelidiella acerosa seed on cement
block.

Evaluation of CSMCRI's bacteriological agar (1%)
in DNA gel electrophoretic study. Digested DNA
along with a marker (1 kb Gene Ruler, MBI Cat No
SM 0313 ) were run (Electrode buffer : 1X TAE, 75
volt current ) for 1 hr. The gel slab was seen under
UV transilluminator and photographed in Gel
Documentation Unit (Pharmacia Biotech).
Satisfactory migration of DNA is observed.
(Courtesy: Indian Institute of Chemical Biology,
Kolkata).



Biosalinity

Continuing studies on , a green algal species that was earlier

shown to have blood anticoagulant activity, indicate that the activity of the

aqueous extract peaks during the sporulating period.

Chemical compostion (N P K and trace

elements) of different brands of LSF was compared with that of CSMCRI LSF.

The data indicates that the latter is comparable to other brands. Different

sp. were analyzed for their LSF value in order to select the best one

characterized by maximum total dissolved solids (TDS).

was found to contain highest TDS (12.9 percent). Different methods were

adopted to prepare the best quality LSF with maximum manural elements.

mixed with in the ratio of 75:25 resulted in an increase of

N:P:K content to 3.75 %, 3.10 %, and 0.12 %, respectively, from the previous

concentrations of 2.5 %, 2.5 %, and 0.085 % when alone was used.

Field trials were conducted at Biovillage, Mocha on onion. An increase of 16 % in

production of bulbs at 10 percent concentration of LSF against control was

observed. Application of L.S.F. on onion crop at Lakhanka village, Bhavnagar

showed an increase of 17-29 % in the yield of onion bulbs, when sprayed with

different concentration of LSF. The effect of soil application of LSF on Jojoba

seedling showed increase in height and number of branches by about 50

percent. Field experiments were also conducted on wheat and groundnut and

positive effects observed.

Use of as a source of potash was studied in detail. Both

and ash when

applied to brinjal and wheat recorded

33 and 42 percent higher yield,

r e s p e c t i v e l y. E f f e c t o f f o l i a r

application of sap on

growth and seed yield of 75 days old

(green gram) plants was

also studied. Treatment with 10 percent (v/v) sap concentration produced about

50 percent higher seed yield. Use of lower or higher percentages of sap had

lesser effect.

A protease-producing marine bacterial culture was

isolated. Eighty fold purification of extracellular protease was achieved by

ammonium sulphate precipitation, column chromatography and gel filtration.

Codium dwarkense

Sargassum

Sargassam swartzii

Sargassum Ulva

Sargassum

Eucheuma

Euchema Euchema

Eucheuma

Vigna radiata

Liquid seaweed fertilizer (LSF):

Biopotash:

Microbial Systems:
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Operational stability of the isolated protease could be improved by its

immobilization on -carrageenan. The immobilized enzyme retains almost

constant activity when the samples were stored at <15 C for 20 days. (Free

enzyme loses its activity within 2-3 days under similar conditions of storage.) It

was also observed that immobilized enzyme could be used six to eight times

without appreciable loss of activity towards casein degradation.

Bacterial and fungal cultures were isolated

from a dye industry effluent and both were used independently for effluent

treatment. Reduction in COD up to 90 % was observed within 15-16 days with the

bacterial culture whereas the fungal culture showed no significant reduction in

COD. Decolorization studies carried out using both the cultures revealed that the

fungal culture was effective in reducing the color of the effluent by 60-65 %.

Three different bacterial cultures were isolated from an industrial effluent

released by manufacturer of a fungicide. Reduction in COD up to 88 % was

observed when the cultures were applied in the form of a consortium.
Liquid effluent from a dye industry was subjected to electrochemical oxidation to

destroy the chromophoric group and thereby reduce colour. The effluent was

then subjected to microbial degradation in presence of a bacterial culture and the

COD reduction was nearly quantitative within 16 days.

A cyanobacterial consortium employed in the form of a mat was utilized as a

biofilter to treat a variety of highly saline effluents. 60-80 % removal of color was

observed.

A method has been developed for the production of the high value

�

O

,

Biological treatment of effluent:

Biopigment:
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Effect of Muriate of potash, Sulfate of potash, Eucheuma powder and Eucheuma Ash (2

to 5 ) on vegetative growth of brinjal at similar K O levels. The plant at the extreme left

was cultivated without any application of fertilizer.
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fluorescent pigment, C-Phycocyanin (C-PC), from a strain of .

Important innovations in the protocol for cultivation, harvesting, extraction and

purification have yielded high purity C-PC with 10% yield on dry weight basis. As

can be seen from the absorption spectral data below, the CSMCRI product has

similar absorbance at 620 nm as the product from Sigma, when both spectra are

recorded with similar concentrations of C-PC (0.14 mg/mL). The ratio of

absorbances at 620nm & 280nm, which indicates the extent to which protein

impurities are present, is also comparable for the two products.
A key factor behind the high purity of product obtained is membrane processing

of crude extract. The membrane of appropriate M.W. cut off developed for this

purpose in the Institute enabled the undesirable low M.W. proteins and other

impurities to be eliminated. The process also led to dewatering of the extract by

up to 80% thereby reducing the load on the lyophiliser considerably. A technique

was developed for preparation of monoclinic single crystals of C-PC and the

crystal structure has been obtained through X-ray diffraction with 3 Å resolution.

Salt tolerance mechanism in

was studied. Tissue specific compartmentalization of ions,

alteration in enzymatic activities and increased succulence were proven to be

important factors in salt tolerance of halophytes. Comparison of salt tolerance of

cell cultures with that of whole plant revealed that anatomical complexity and

physiological integrity play critical roles in salt tolerance. Remarkably,

does not distinguish between NaCl and NaBr and both these salts are

Spirulina platensis

Salicornia brachiata

S.

brachiata

PHYTOSALINITY

Salt tolerance mechanisms in Halophytes:
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accumulated in the plant. Tolerance limit and distribution pattern to these salts

were studied using SEM and EDAX. At equimolar concentrations of NaCl and

NaBr, the accumulation of the bromide salt was 60 percent and chloride was 63

per cent, on dry weight basis.

If plants avoid injury by compartmentalization of toxic ions and increase in

succulence, an understanding of the mechanism by which this is accomplished

would be of immense practical importance. The results from the research will

increase our understanding of how such plants use Na as a signalling molecule
+

Compartmentalization of Na and K ions in different tissue layers of

( mg/g ash wt.)

+ +

Salicornia brachiata

to stimulate the activity of transport protein. This protein sequesters Na from

salt sensitive metabolic machinery and increases succulence, preventing

dehydration of tissue from increased solute accumulation. The results will permit

novel molecular biological approaches towards improvement of responses to

salinity in crop species.

is a source of edible oil rich (>75%) in linoleic acid. Its cultivation on

highly saline soils using saline water as an irrigant was undertaken in

+

Salicornia

brachiata

ex situ

Cultivation of Salicornia brachiata in coastal saline soils:

Biosalinity 66

Membrane
1 MW

cutoff
flux (gfd)

% removal

of other

protein

Purity ratio

(A620/A280) after

ultrafiltration

PES-16 85,000 68 4.5% 0.13

PES-18 9,000 22 1.7% 0.05

PES-26 35,000 55 32% 0.91

PES-29 40,000 130 25% 0.72

PS-A1
2

Surface

modified

membrane

170 34% 1.05

1
PES = polyether sulphone; PS = polysulphone;

2
PS-A1 = polysulphone low protein

binding microfiltration membrane

Crystals of c-phycocyanin grown
us ing hang ing drop method.
Condition: pH 6.5, 0.1M phosphate
buffer, PEG 4000 and 8000, 10%
each. Cryoprotectant 30% PEG600.
Single crystal XRD of the protein
crystal indicate the following Unit Cell
dimensions: a = 107.39, b = 115.77, c
= 183.30 Å, á=ã=90º, â=90.06º; Data:
40-3.0Å, Rmerge = 7.7% (17.5 in last
shell)
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conditions, using wild germplasm from Gogha and other coastal locations of

Saurashtra. A few high-yielding plants were selected from the trials conducted.

These plants were grown in separate plots to assess the biomass production and

yield. The seed yield per plant as well as the unit area yield were found to be

higher than in the naturally growing population and the results were confirmed to

be statistically significant. Morphological variations, e.g., color, number of

spikes & segments per plant, and spreading nature, were also identified in the

trials. GSFC Science Foundation, Vadodara is supporting the programme, in

view of the considerable potential for coastal saline wasteland development.

As mentioned above, Salicornia is a useful source

of edible oil rich in linoleic acid. Salicornia plant seeds are small in size and

recovery of the oil by conventional expelling is difficult. Solvent extraction of oil

is possible but it inevitably leaves traces of solvent in the oil. Using the CO

supercritical fluid extraction (SFE) technique (courtesy IIT Bombay), 1.125 kg of

Salicornia seed was processed for 2 hours at 300 bars pressure and > 85 percent

of the oil in the seed could be recovered. Further work on fractionation is being

carried out.

ex

situ

2

Edible oil from Salicornia:

1.9376.61149.53Vascular

6.2258.63365.09Mesophyl

3.8568.40263.39Palasade
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1. Palisade 2. Mesophyll 3. Vascular; Magnification 100X

0.3 M NaCl 0.01 M NaCl (control)

1

2

3

Effect of salinity on succulence development in Salicornia brachiata

0.3 M NaCl

Effect of salinity on Succulence development in Suaeda nudiflora

1

2

3

0.0 M NaCl (control)

1 Palisade 2 Mesophyll 3 Vascular; Magnification 100 X



Plant salt:

Jatropha Cultivation:

A new concept of vegetable salt was conceived and a proprietary

process has been developed for the preparation of nutrient-rich salt from certain

halophytic oil-bearing plants that have a propensity to accumulate salt within

their tissues. Salicornia is one such plant. Fine white crystalline and free flowing

edible salt can be obtained, which contains, in addition, 5-15%

potassium chloride and several important micronutrients,

e.g., Fe.

is a non-browsable

perennial shrub wildly growing all throughout India, but

especially prevalent in arid and semi-arid regions of the

country such as Gujarat, Rajasthan and Andhra Pradesh. Its

seed is a source of non-edible oil rich in oleic acid (60-70%).

Currently there is intense

Jatropha curcas

interest in this plant as a potential

source of biofuel from eroded land. Data obtained from

CSMCRI's germplasm pool of raised in the

Berhampur Field Station indicate that there is one plant, in

particular, that gives consistently high yields of seeds.

Attempts are being made to propagate this plant both

vegetatively and through micropropagation. Although

multiple shooting is obtained in conditions, the further

organogenesis of the shoots has not been achieved so far.

Seeds of

Jatropha obtained from indigenous plants is toxic because of

the presence of phorbol esters. Studies were carried out with a non-toxic strain

raised from seeds containing very low amounts of phorbol esters. The table

below shows the phorbol ester contents of various seeds. Seeds from

indigenous plants have phorbol ester content of ca. 3.7 mg/g which is

considerably higher than the values (2.87 3.07 mg/g) previously reported

Jatropha curcas

in vitro

Non-toxic genotype of Jatropha curcas:
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anywhere (information courtesy Professor K. Becker, University of Hohenheim,

Germany). In contrast, the seeds harvested from the plants raised in the

CSMCRI experimental site from toxic seeds had phorbol ester contents ranging

from 0.06 0.11 mg/g. Thus these plants have retained their non-toxic nature

even under the prevailing conditions at Bhavnagar. This may lead eventually to

production of edible oil from the oil and utilization of oil cake as feed.

A study has been conducted to ascertain the consistency of performance of

progeny plants of Jojoba raised at CSMCRI's experimental cultivation site at

Zanjmer. As can be seen from the table below, data on 14 elite female genotypes

indicate an average yield of 1.5 kg seed/plant in the years 2000 and 2002. This

compares favorably with the corresponding yields extrapolated from information

obtained from the International Jojoba Export Council (IJEC). The poor yield in

2001 would make it evident that environmental factors are equally important.

To popularize the elite germplasm, it is necessary to mass propagate the plants,

e.g., through stem cuttings and tissue culture. An added advantage would be

that the seedlings would be of known sex that would facilitate a planned design of

the farm. In the present work basal media reported earlier for micro-propagation

has been modified to improve the multiplication rate. The composition of root

inducing auxin mixture has also been modified. The technology will provide

Tracking the performance of CSMCRI's Jojoba cultivation at Zanjmer :
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high quality known sex seedling of Jojoba at faster rate and help optimize the

male- female ratio in planned cultivation. Known sex CSMCRI elite Jojoba

clones raised through in vitro propagation methods, and planted atAJORP farm

(Dhand, Jaipur), has been found to be performing at par with the best of Israel

clones, and has begun to bear fruits from 3 year onward. This indicates that the

domesticated CSMCRI selection of Jojoba will adapt better in Indian conditions.

Many

nontraditional plant species, hitherto unexploited but highly suitable for marginal

wasteland, are being explored for their medicinal potential under the CSIR inter-

laboratory programme on Bio-actives from plant sources. Positive assays are

confirmed both and for several plant extracts provided by the

laboratory. Based on these leads, discovery groups have been formed for filaria,

tuberculosis and malaria.

A revised checklist of seaweeds occurring in the

Indian coast has been compiled. Of the total 844 species recorded, 434 belong to

Rhodophyta, 216 to Chlorophyta, 191 to Phaeophyta and the remaining 3 to

Xanthophyta. The checklist provides detailed information on each species,

forma and varieties, their occurrence at different localities on Indian coast,

details regarding type specimens of each species and updated references of

rd

Data on Worldwide Jojoba Cultivation and Seed Production along with data

on relative productivity of CSMCRI elite plants during 2000-2002

in vitro in vivo

Isolation of New Organic Molecules from plant sources

Seaweed Biodiversity

:

:

MARINE ENVIRONMENT

Seed Source Phorbol ester content in

seed (mg/g)
1

Ambaji, Gujarat 3.71

Mahuva, Gujarat 3.70

Raised from non-toxic seeds:

Plant 1

Plant 2

Plant 3

Plant 4

0.067

0.081

0.111

0.088
1
Analysed at University of Hohenheim, Germany
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papers published on varied aspects, including: biology, culture, cultivation,

chemistry and utilization.

The

Institute continued to monitor the coastal waters of Gujarat under the COMAPS

project. The dissolved oxygen, BOD and pH varied in a normal range at most of

the transects and stations although localised stress conditions were apparent at

some transects. Kandla exhibited highest values of salinity while dissolved

oxygen was highest at Okha. Poshitra exhibited highest value of chlorophyll-

and least concentration of ammonia. Dwarka recorded highest value of BOD and

highest phytoplankton generic diversity. Porbandar exhibited highest values of

NO NO , NH , Total Nitrogen and Total Phosphorous, possibly due to effluent

discharge. This transect also exhibited the highest count of phytoplankton. A

disturbing trend was the high stress conditions observed for most of the

parameters atAlang.

Anti-fouling marine paints

consist of biocides such as tributyl tin that are known to cause imposex. Imposex

is the development of penis in females which prevents release of eggs, leading

initially to infertility and subsequently to death. This phenomenon has been

observed for the first time in Indian waters through studies conducted by the

Institute on different species of neogastropods such as (fig.1) and

occurring in Saurashtra coast. The percentage of total

population within each species that had developed imposex was found to be in

the range of 9-10 % for and . Studies are

continuing to establish conclusively that the observed imposex is indeed due to

tributyl tin.

a

Thais bufo

Ocenebra bombayana

Thais bufo Ocenebra bombayana

3, 2 4

Coastal Ocean Monitoring and Prediction System (COMAPS)

Observation of Imposex in Indian Waters:

:

Sr.

No. Country1
Total

Area1

(ha)

Total Seed

Production

(MT)

Productivity

(Kg per ha)2

Yield per

Plant (kg)

1 Israel 600 1000 1666.66 1.67

2 USA 2240 1455 649.55 0.72

3 Mexico 310 90 290.32 0.32

4 Argentina 3400 950 279.41 0.31

5 Peru 300 75 250.00 0.28

6 Egypt 140 15 107.14 0.12

7 Australia 400 8 20.00 0.022

8 CSMCRI3 0.021534 1195.58 1.544

0 .002765 153.38 0.205

0.021526 1195.00 1.546
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Effect of Bittern on Mangroves:

Environmental Audit:

The effect of 28.5° Be' bittern was studied on

the juvenile plants of . The elongation growth, percentage

increase in number of leaves, and dry weight of the plant were the highest when

bittern was added to seawater upto a 5% concentration. This is ascribed to the

high concentration of potash in the bittern. However, at 50% concentration of

bittern, the growth was inhibitory while 100% concentration was lethal when

subjected to continuous exposure for 10 days (see figure below). These results

indicate that bittern discharged

into the sea can be put to good

u s e t o r a i s e m a n g r o v e

seedlings if the right level of

dilution of bittern with seawater

can be ensured.

The

I n s t i t u t e c o n t i n u e d t o

undertake environment audits

of a number of well known companies in Gujarat including: Tata Chemicals Ltd.;

Mithapur, Indian Rayon & Industries Ltd.; Veraval, National Thermal Power

Station; Jhanor, Indo-Gulf Corporation Ltd., Dahej, GujaratAmbuja Cement Ltd.,

Kodinar; Narmada Cement Company; Jafarabad, and GEB Thermal Power

Station, Ukai Dam. The main aim of the audit is to provide suitable

recommendations to the industry for waste minimization, better raw material and

energy utilization, and prevention of pollution.

Avicennia marina
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Biosalinity 72

Imposex in Thais bufo: Ia- Normal female; Ib-
Imposex; Ic- Normal male
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Biosalinity 73

Effect of different concentrations of bittern on the growth
of Avicennia marina
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Patents filed

2000-2001

2001-2002

1. A method for the manufacture of alkali iodates from iodides using an

ion-exchange membrane flow reactor. P.K. Ghosh, G. Ramachandraiah,

V.R.K.S.Susarala, S.S. Vaghela and A.D. Jethava.

2. A process for the preparation of improved organophilic clay useful as gallants for
making viscous organic systems. S.D. Gomkale, R.V. Jasra, A.S. Mehta, B.J.
Bhalala, D.B. Shukla and R.S. Somani.

3. An improved process for the preparation of ammonia. R. Prakash, V.K. Shahi, P.
Ray, G. Ramachandraiah and R. Rangarajan.

4. An improved process for cultivation of algae. C.R.K. Reddy, O.P. Mairh, P.V.
Subba Rao, G.R. Krishna Kumar, E.Eshwaran, K.H. Mody, and P.K.Ghosh.

5. An improved process for the preparation of hydrotalcite having antacid properties.
P.M. Oza, S.H. Mehta, M.R. Gandhi, M.V. Sheth, J.R. Chunawala, and S.D.
Gomkale.

6. Aprocess for the preparation of novel chiral SALEN transition metal catalyst useful
in enantioselective epoxidation of pro-chiral olefin. R.I. Kureshy, N.H. Khan,
S.H.R. Abdi, S.T. Patel, P.K. Iyer, and R.V. Jasra.

7. An improved process for the preparation of chiral epoxides useful as
intermediates in the synthesis of chiral drugs. R.I. Kureshy, N.H. Khan, S.H.R.
Abdi, S.T. Patel, P.K. Iyer, and R.V. Jasra.

8. An eco-friendly method of preparation of high purity Tetrabromo bisphenol-A. G.
Ramachandraiah, P.K. Ghosh, A.S. Mehta, R.P. Pandya, A.D. Jethava, S.S.
Vaghela, and S.N. Mishra. and

9. An improved process for the removal of calcium ions from the brine by marine
Cyanobacteria. S. Mishra, P.K. Ghosh, M.R. Gandhi, A.M. Bhatt, and S.A.
Chauhan.

10. An improved process for the preparation of phosphonomethyl glysine. R.
Rangarajan, S.K. Thampy, B.S.Makwana and D.K.Gohil (with IICT scientists).

1. A process for preparation of bromine. A.Hussain, S.D.Gomkale, R.S. Shukla,
H.J. Padhiyar, R.B.Thorat, and A.S. Mehta.

.

2. A process for the preparation of formic acid by catalysed hydration of carbon
monoxide. R.S. Shukla, A. Hussain, R.V. Thorat, S.D. Bhatt, R.V. Jasra, and H.J.

Indian Patent Filed:

1057/DEL/2000

Indian Patent Filed: 572/DEL/2000

Indian Patent Filed: 042/DEL/2001

Patent
Filed : US Patent Application No. 09/656,561 and PCT Patent Application No.
PCT/ IN/00/00084

Indian Patent Field : 1053/DEL/2000

Indian Patent Filed:
1160/DEL/2000

Indian Patent Filed: 1161/DEL/2000

US patent granted 6, 365, 786 PCT Patent
Application No. PCT/IN01/00009

Patent Filed : US PatentApplication. No. 09/777,664

Indian Patent Filed: 565/DEL/2000.

Indian Patent Filed :
1201/DEL/2001
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Padhiyar.

3. A process for desalting of amino acids solutions by means of electrodialysis with
conducting spacers. V.K. Shahi, S.K. Thampy, B.S. Makwana, D.K. Gohil, C.R.K.
Reddy, R.Rangarajan and P.K. Ghosh.

4. A process for recovery of common salt and marine chemicals from brine in
integrated manner. R.N. Vohra, P.K. Ghosh, V.P. Mohandas, H.L. Joshi, H.H.
Deraiya, R.H. Dave, K. Halder, R.B. Yadav, S.L. Daga, K.M. Majeethia, and U.P.
Saraiya.

.

5. A process for the generation of finely divided CaCO from CaCO rich industrial

byproduct. R.V. Jasra, P.M. Oza, R.S. Somani, J.R. Chunawala, M.V. Sheth, V.V.
Thakkar, and Y.M. Badheka.

6. Preparation of non-hazardous brominating reagent. S. Adimurthy, A.D. Jethava,
S.S. Vaghela, G. Ramachandraiah, A.S. Mehta, and P.K. Ghosh.

.

7. A process for recovery of Low Sodium Salt from bittern. R.N. Vohra, P.K. Ghosh,
M.R. Gandhi, H.L. Joshi, H.H. Deraiya, R.H. Dave, K.M. Majeethia, S.L. Daga, V.P.
Mohandas, and R.J. Sanghavi.

8. A process for the preparation of a molecular sieve adsorbent for selectively
adsorbing nitrogen and argon from a gaseous mixture with oxygen. J. Sebastian,
and R.V. Jasra.

9. Preparation of nutrient rich salt of plant origin. P.K.Ghosh, M.P.Reddy, J.B.
Pandya, J.S.Patolia, S.M.Vaghela, M.R.Gandhi, R.J.Sanghavi, V.G.Shravan
Kumar, and M.T. Shah.

10. Electrodialysis Ultrafiltration hybrid process for desalting and dewatering of iron
dextran solution. V.K. Shahi, G.S. Trivedi, S.K. Thampy, R. Rangarajan, and P.K.
Ghosh.

11. A process for the generation of precipitated calcium carbonate from CaCO rich

industrial by-product; R.V. Jasra, P.M. Oza, R.S. Somani, J.R. Chunawala, M.V.
Sheth, V.V. Thakkar, and Y.M. Badheka.

Indian Patent Filed :1205/DEL/2001 .

Indian Patent Filed: 0385/DEL/2002.

Patent Filed: US Patent Application No. 10/003,213 and PCT Patent
Application No. PCT/IN 01/00185

Patent Filed : US Patent Application No. 09/999,480
and PCT PatentApplication No. PCT/INO1/00197

Patent Filed :
PCT PatentApplication No. PCT/INO2/ 00386

Patent Filed : US Patent Application No.
10/062,583 ; PCT Patent Application No. PCT/INO2/00018 and Indian Patent
Application No. 0067/DEL/2002

Patent Filed: US PatentApplication No. 10/105,876

Patent Filed : US PatentApplication No.10/106,334 .

Patent Filed : US and PCT PatentApplication.

Patent Filed : US Patent Application No.
09/998,968 and PCT Patent Application No. PCT/INO1/00196

3 3

3
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1 Feasibility studies on Palladium recovery fro m
Silica Gel waste.

Strides Arcolab Ltd.,
Bangalore

70,000

2 Extraction of phycocyanin from spirulina. Strides Arcolab Ltd.,
Bangalore

500,000

3 Salt crystallisation and habit modification. Hindustan Lever Ltd.,
Mumbai

520,000

4 Commercialization of indigenous R.O. technology. Centre for High
Technology, New Delhi

600,000

5 Indigenisation of R.O. Membrane Technology. Chennai Petroleum
Corporation Ltd., Chennai

750,000

6 Up-gradation of Calcium carbonate Gujarat Narmada Valley
Fertilizers Co. Ltd.,
Narmadanagar.

700,000

Total 31,40,000

B. COLLABORATIVE PROJECTS

Sr.
No

Title of Project Name of Party/

Funding Agency

Amount

Received
(Rs.)

1 Studies on halophytes and their improvement. GSFC Science
Foundation, Vadodara.

22,80,450

2 Olefin hydroformylation (Integrated Long Term
Programme – ILTP).

Dept. of Science &
Technology, N. Delhi.

13,20,000

3 Integrated programme for scaled -up cultivation of
and processing of phycocolloid seaweeds
(Eucheuma).

a) Dept of Biotechno-
logy, New Delhi

b)Pepsico India
Holdings Ltd, Gurgaon

14,60,000

5,00,000

4 Synthesis, characterization and utilisation of chiral
metal complexes as active catalyst for
enantioselective epoxidation of prochiral alkenes.

Dept. of Science &
Technology, N Delhi.

2,50,000

5 Model Bio-village project at Mocha Gorser Dept of Biotechnology,
New Delhi

6,89,000

6 Synthesis, characterization and physico -chemical
studies of new redox active mono and binuclear
complexes with donor acceptor properties.

Dept. of Science &
Technology, New Delhi.

1,00,000

7 Pilot R.O. plant of 2000 lits. per hour capacity for
treatment of brackish/ hard ground water at
Rajasthan & Gujarat.

Dept. of Science &
Technology, New Delhi.

30,00,000

8 Development of solid polymer electrodes reactors
using indigenous ion-exchange membranes.

Dept. of Science &
Technology, New Delhi.

2,00,000

9 De-arsenification of drinking water from traces of
arsenic left over from ion-exchange resins.

Dept. of Science &
Technology, New Delhi.

2,00,000

10 Development of durable membranes for the
efficient separation of hexane from oil.

Technology Mission on
Oils & Pulses (TMOP),
New Delhi

5,34,000

11 Monitoring marine pollution under COMAPS
programme.

Dept. of Ocean
Development, New
Delhi

20,32,000

1 Designing ligands fo r selective extraction of
potassium ion from bittern.

Dept. of Science &
Technology, N . Delhi.

3,00,000

2 Studies on transition metal catalyzed reactions of
diazoketones.

Dept. of Science &
Technology, N . Delhi.

99,314

3 ?Nano-material catalysts and asso ciated process
technology for alkylation/ acylation reactions, pre -
reforming of hydrocarbons and sulphur removal
from petroleum fuels.

CSIR, New Delhi 13,75,000

Total 1,43,39,764

A. GRANT-IN-AID PROJECTS

EXTERNAL CASH FLOW (2000-01)
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1. Development of viable technology for Hypnea
cultivation, harvesting and manufacture of semi -
refined Kappa Carrageenan (SRC) there from.

M/s. Pepsico India
Holdings Ltd., Gurgaon.

7,16,000

2. Preliminary work related with Glass Epoxy
laminate.

GNFCL, Narmadanagar. 35,000

Total 7,51,000

1 Environmental audit Tata Chemicals Ltd.,
Mithapur.

2,20,000

2 Process know -how and technical support for
setting up a salt washery at Sambhar Salts Ltd.

Promantac Consultants
Pvt. Ltd., Vadodara.

75,000

3 Environmental audit of a unit of M/s. Indian
Rayon Ind. Ltd., Veraval.

Indian Rayon and
Industries Ltd., Veraval.

2,75,000

4 Development of a salt work Gram Technology Sans-
tha Gujarat, Gandhinagar

47,000

5 Evaluate the quality of effluent from existing
bromine plant and to suggest plan for disposal of
solid waste and liquid effluent.

BILT Chemicals Ltd., Bhuj 25,000

1 Environmental audit. M/s. Indo Gulf Corporation
Ltd., Dahej.

2,90,000

2 Environmental Audit. National Thermal Power
Corpn. Ltd., Jhanor,

3,60,000

3 Environmental Impact Studies on the effect of
soda ash industry effluent.

Saurashtra Chemicals
Ltd., Birlasagar

4,12,500

Total 17,04,500

F. TECHNOLOGY TRANSFER: ROYALTY/PREMIA

E.1: Exploratory Works/ Technical Assistance

1 Supply of solar still design Dhammjyoti Kamble,
Washim (M.S.).

150

2 To explore possibility of developing a process to
treat the effluent from clay activation.

Ashapura Volclay Ltd.,
Bhuj

50,000

3 To test sam ples received from party on Bench
Scale Washery.

Indo Salt Company, Delhi. 25,000

4 Specific analytical job- Structural elucidation. Biddle Interme4diates Pvt.
Ltd., Ahmedabad.

3,780

5 Visit of a scientist- find out possibilities of growing
grasses in saline soil.

Ashapura Volclay Ltd.,
Bhuj

9,000

6 Exploratory work - To explore possibility to
prepare Free Flow Salt from Rock Salt.

Marine Mineral & Herbal
Remedies P Ltd., Jaipur.

75,000

Total 5A 1,62,930

E.2: Training Programmes

Training programme fo r Agarias arranged by
Govt. of Gujarat.

Gram Technology
Institute, Gandhinagar.

40,000

E.3: Sale of Lab. Products 1,07,075

Total of Technical Assistance E[1+2+3] 3,10,005

G. ANALYTICAL/ TESTING CHARGES:

1 Liquid Seaweed Fertilizer. A.F.E. Industries, Nasik. 2,75,000

2 Eucheuma Cultivation Pepsico India Holdings
Ltd., Gurgaon

7,50,000

Total 10,25,000
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C. SPONSORED RESEARCH PROEJCTS

D. CONSULTANCY PROJECTS

E. TECHNICAL ASSISTANCE

4,26,966Total 134 assignments
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Type of Projects Amount (Rs.)

A. Grant- in-aid projects 1,43,39,764

B. Collaborative projects 31,40,000

C. Sponsored Research projects 7,51,000

D. Consultancy assignments 17,04,500

E. Technical Assistance 3,10,005

F. Technology Transfer (Royalty/Premium) 10,25,000

G. Analytical/Testing Charges 4,26,966

Grand Total 2,17,22,235

ECF 2000-01: AT A GLANCE

Sr.

No.
Title of Project Funding Agency Amount

(Rs.)

1. NMDC on marine chemicals and algal
resources

INCOIS (DOD), Hyderabad 500,000

2. Study of the changes in sulphated
polysaccharide contents of seaweeds as a
function of life stages and season

Dept. of Biotechnology, New
Delhi

591,000

3. Collection, identification and chemical
investigation of marine flora

Dept. of Ocean Development,
New Delhi

1,699,000

4. Adsorbents for separation of oxygen/
nitrogen/ argon

Dept. of Science &
Technology, New Delhi

250,000

5. Defluoridation of the ground water in Gujarat
and Saurashtra region by ion-selective resins

Ministry of Rural Develop-
ment, RGWDWM, New Delhi

410,400

5. Fundamental studies on nucleation and
crystal growth of zeolites and hydrotalcite

Dept. of Science &
Technology, New Delhi

268,800

6. Studies on Halophytes and their
improvements

GSFC Science Foundation,
Vadodara

699,204

7. Synthesis, characterization and utilisation of
chiral metal complexes as active catalysts for
ananioselective epoxidation as prochiral
alkenes

Dept. of Science &
Technology, New Delhi

175,000

8. Conservation & propagation of Agar yielding
sea weeds (Gelidiella, Gelidium and
Gracilaria) of Gulf of Mannar marine bio-
reserve

Ministry of Environment &
Forests, GOI, New Delhi

120,000

9. Synthesis, Characterization and physico-
chemical studies of new redox active mono &
binuclear complexes with donor acceptor
properties.

Dept. of Science &
Technology, New Delhi

85,384

10. Digitised Inventory of Marine Bio-resources
Seaweeds

Cochin Univ. of Sci. & Tech.,
Kochi (Dept. of Bio-technology
through DOD)

95,500

11. Integrated programme for scaled up
cultivation & processing

Dept. of Biotechnology, New
Delhi

1,891,000

12. Side chain alkylation of toluene with methanol
over novel solid base catalysts

INSA, New Delhi 99,024

13. Biodegradable functional polyesters & their
membranes for bio-medical applications

Dept. of Science &
Technology, New Delhi

240,000

14. Studies on the role of bridging and non
bonding interactions in tuning metal–metal
interaction in bi and poly-nuclear metal
complexes

Dept. of Science &
Technology, New Delhi

600,000

15. Development of enantioselective catalysts for
synthesis of drug intermediate based on
chiral binol and binapmetal complexes
supported on inorganic porous solids

Dept. of Science &
Technology, New Delhi

380,000

8,104,312

A. GRANT-IN-AID PROJECTS

ECF GENERATED DURING 2001-2002
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B. COLLABORATIVE PROJECTS

C. SPONSORED RESEARCH PROEJCTS

D. CONSULTANCY PROJECTS

E. TECHNICAL ASSISTANCE

1 Indian Reference Material NPL, New Delhi 80,000

2 Feasibility studies on Palladium recovery from
silica gel waste

Strides Arcolab Ltd.,
Bangalore

664,500

3 Extraction of phycocyanin from Spirulina Strides Arcolab Ltd.,
Bangalore

250,000

4 Commercialisation of Indigenous RO
technology

Centre for High Technology
(CHT), New Delhi

3,009,857

5 Feasibility studies on the conversion of strides
effluents to Zeolite A

Strides Arco Lab, Bangalore 50,000

4,054,357

Sr.

No.
Title of Project Funding Agency Amount

(Rs.)

1 Development of viable technology for Hypnea
cultivation, harvesting and manufacture of
semi-refined Kappa carrageenan (SRC) there
from

Pepsico India Holdings Pvt.
Ltd., Gurgaon

1,050,000

2 Pilot plant studies for treatment of brackish
water by Reverse Osmosis technique

Shrujan Hasta-Shilp, Bhuj-
Kutch

80,000

3 Pilot plant studies for treatment of brackish
water by RO technique

Shree Vivekanand Research
& Training Institute, Kutch,
Gujarat

255,000

1,385,000

Sr.

No.
Title of Project Funding Agency Amount

(Rs.)

Sr.

No.
Title of Project Funding Agency Amount

(Rs.)

1 Environmental audit Tata Chemicals Ltd., Mithapur 305,000

2 Evaluation of quality effluent BILT Chemicals Ltd., Bhuj 25,000

3 Environmental audit Gujarat Ambuja Cements Ltd.,
Ambujanagar

251,098

4 Technical feasibility and economic viability
report for salt refinery

Hindustan Salts Ltd., Jaipur 100,000

5. Environmental Audit GEB, Thermal Power Station,
Ukaidam-394680

130,000

F. ROYALTY/PREMIA 1,610,000

G. TESTING AND ANALYSIS 855,500



Library Services

The CSMCRI library is considered to be a premier one in this region having a rich

collection of books, periodicals, reference materials, etc in the areas of R&D

being carried out in the Institute. Besides catering to the information need of R&D

staff of the institute, the Library also extends facilities to the visiting research

scholars, university staff, and representatives of the industries, government

officials and others.Abrief account of library collection, facilities, services are as

under.
Journals subscribed: 2000-01 2001-02

Foreign Journals 80 84
Indian journals 119 119
Journals received in gratis/ exchange 50 60

For easy and quick access to current and latest information by the R&D staff,

library renders various information services to its readers. 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:

Information services:

�

�

Inter-library loan service

Reader queries

Technology Transfer & Infrastructure Services 83

Rupees

A. Grant -in-Aid projects 8,104,312

B. Collaborative projects 4,054,357

C. Sponsored Resear ch projects 1,385,000

D. Consultancy projects 2,523,598

E. Technical Assistance 865,500

F. Royalty/ Premia 1,610,000

G. Testing & Analysis 286,265

Total 18,829,032

Sr.

No.

Document type Available as

on 1
st

April ,

2000

Add ition
during
2000-01

Total as on

31
st
March,

2001

Addition
during

2001-02

Total as on
31

st
March,

2002

1 Books 11290 243 11533 104 11637

2 Back volumes 23800 752 24552 26 24578

3 Translation 426 1 427 2 429

4 Photocopy 1964 5 1969 115 2084

5 Patent 323 6 329 4 333

6 Standards 750 2 752 9 761

7 Microcards 67 0 67 0 67

8 Microfilm 1326 0 1326 0 1326

9 Maps/charts 265 0 265 0 265

10 Reprints 2692 0 2692 0 2692

11 Annual reports 8172 67 8239 99 8338

12 CD-Rom 4 6 10 4 14

Total 51079 1015 52094 262 53019
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ECF 2001-02 - AT A GLANCE



�

�

�

Reprint and photocopy mailing

Bibliographies on selected areas using current content and chemical
abstracts

Reference services.

� Literature search facility to outsider.

The library is having specialized up-to-date collection of international

abstracting services viz. Chemical Abstracts, Biological Abstracts, Current

Content; back volumes of journals in chemistry, chemical technology, biological

sciences; CD's of Ulaamann's Encyclopedia, Chemistry Comes Alive, Young

Scientist, World Book Encyclopedia etc. The outsiders are also granted

permission to consult the documents in the library. This fulfills the aim of

maximum utilization of library documents.

During the period under report library has granted permission to outsiders as

follows:

CSMCRI Foundation Day celebrated. Dr. R.A. Mashelkar, Director General,

CSIR delivered the Foundation Day Lecture. He stressed on the “Power of

Knowledge” and strongly advocated the need for IPR. A meeting of the

Customers of CSMCRI with the DG was also organised as a part of the

celebration. Dr. Mashelkar also discussed business opportunity and related

issues with the participants.

The National symposium on the seaweeds of India: Biodiversity and

Biotechnology. Ninety nine delegates attended the symposium. The symposium

was conducted in eight technical sessions. Ten keynote addresses were

delivered and eighty-five research papers were presented and deliberated upon.

CSIR Foundation Day celebrated. Shri R.J. Shah, Chief Industrial Advisor, Govt.

of Gujarat delivered the Foundation Day Lecture 'Technology Management

Perspectives of the State Government”
Staff members who completed of 25 years of service were felicitated with

presentation of mementoes on the occasion. Members of staff who

superannuated during the previous twelve months were also honoured with

2000-01 2001-02
Long term permission 10 20
Short term permission 20 22
Corporate members 6 8
Outsiders who consulted the library 381 468

April 10, 2000

September 12-13, 2000

September 26, 2000

DATELINE
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presentation of mementoes. School going children of the employees of the

Institute who secured top positions in the Essay competition organised on this

occasion were also awarded prizes during the Foundation Day Function.Awards

for special achievements in Board examinations were also presented.

The Institute was kept open to visitors. The scientists with the help of visual

displays and models explained the R&D activities of the Institute.

CSIR Programme on Youth for Leadership in Science (CPYLS) organised. Sixty

students along with their parents participated.

CSMCRI participated in IITF at Technology Exports Pavilion, New Delhi

Participated in 'Udyog Darshan” exhibition at Gujarat University held under the

auspices of Industries Commissioner, Gujarat

Participated in “Vigyan Darshan” exhibition at Allahabad and effectively

demonstrated desalination technology by providing safe drinking water to the

pilgrims visiting the 'Kumbha Mela”

47th CSMCRI Foundation Day. The Chief Guest Prof. J B Joshi, Director, UDCT,

Mumbai gave address on “Academic as a Consultant to Industry”

CSIR Foundation Day celebrated. The Chief Guest of the occasion Dr V. V.

Subba Rao, Principal ScientificAdvisor, ICICI Knowledge Park, Hyderabad gave

a presentation on “Business Driven Research: Challenges & Opportunities”.

Members of staff who completed 25 years of service were felicitated with

mementoes on the occasion. Those staff members who superannuated during

the previous twelve months were also honoured with presentation of

mementoes. Essay competition was organized for school going children of the

employees of the Institute on this occasion and those who secured top positions

were awarded prizes during the Foundation Day Function. Awards for special

achievements in Board examinations were also presented.

The Institute observed Open Day, and the scientists with the help of visual

displays and models explained the R&D activities of the Institute to the visitors.

CSIR Programme for Youth for Leadership in Science (CPYLS) organised.

Various programme viz. quiz & elocution competitions, cultural programme

October 19- 20, 2000

November 14-27, 2000

January 5-9, 2001

January 14-28, 2001

April 10, 2001

September 26, 2001

November 1-2, 2001
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(mono-acting, drama, songs) were arranged.

1. , University of Hohenheim, Stuttgart, Germany,

visited CSMCRI from April 17, 2000 to May 1, 2002, under CSIR-DAAD

Exchange of Scientists programme. His visit was for interactive

discussion on cultivation of Jatropha and related aspects.

2. , Scientist, Korean Institute of Energy Research (KIER),

visited CSMCRI from May 19-31, 2000 under an agreement for

technical cooperation between KIER and CSMCRI. The visit was for

discussing ongoing and future R&D collaboration in adsorption and

catalysis.

3. of the Korean Institute of Energy Research (KIER),

visited CSMCRI during November 23-24, 2000 for first hand information

on the Institute's work on adsorption. The visit was under an agreement

for technical cooperation between KIER and CSMCRI.

4. and , RWTH, Institut Für

Physikalische Chemie, Aachen, Germany visited CSMCRI during March

1-4, 2001 under DAAD-DFG (Deutsche Forschung Gesselshaft)

programme for discussion “Digital image holography in molten salts of

ionic liquids.

1. , Scientist, The Ohio State University, Columbus,

USA, visited CSMCRI March 18-22, 2002 to discuss in details the

progress of DST-NSF Joint Collaborative project on “Fundamental

studies of nucleation and crystal growth of zeolites and hydrotalcite”.

1. Scientist attend the 8th World Salt Symposium in the

Netherlands from 7th to 11th May, 2000 to and presented a paper

entitled “Byproduct salt recovery from solid industrial effluent of

hydrazine manufacturing plant”.

2. Scientist visited USA from 15th November, 1999 to

14th December, 2000 on Sabbatical leave to carry out research work on

synthesis and reactivities of designed inorganic/ organometallic

compounds at the University of California.
3. Scientist visited Canada on Sabbatical leave from

18th February, 2000 to 23rd January, 2001 for pursuing research work

on synthesis of organometallic compounds and their use in catalysis at

the University of Alberta.

1. Scientist visited South Korea from 5th October, 2000 to

24th September, 2001under Sabbatical leave. During this period he

Prof. Dr. Klaus Becker

Dr. TaeHwanKim

Dr. SangSupHan

Prof. Dr. J. Richter Prof. Dr. M. Zeidler

Dr. Ramsharan Singh

Mr. M.R. Gandhi,

Dr. Parimal Paul,

Dr. Amjad Hussain,

Dr. N.H. Khan,

DEPUTATION/VISIT OF FOREIGN SCIENTIST TO CSMCRI

DEPUTATION/VISIT ABROAD OF CSMCRI SCIENTIST

2000-01

2001-02

2000-01

2001-02
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carried out research work at the Department of Chemistry, Inha

University, Inchon, on the development of radio-labeled compounds

through catalytic route and designing of new ligands, their metal

complex synthesis for use as catalysts in biological systems.

2. Scientist was deputed to the USA from 1st May to

31st October, 2001under a Raman Research Fellowship to carry out

R&D work on design of Zeolite based artif icial photosynthetic

assemblies at the Ohio State University, Columbus, USA.

3. Scientist visited Germany from 1st October to

31st December, 2001 to carry out research work at the Institut Für

Anorganische Chemie, der Universitat Erlangen. His research interest

was to develop newer water soluble or insoluble compounds to reduce

NN bonds by newer electrochemical methods.

4. Scientist visited UK under Bilateral Exchange

Programme of INSA for three months with effect from 1st October, 2001

to carry out research work with Prof. C.J. Moody, University of Exeter,

on the development of novel chiral dirhodium (II) catalysts.

5. Scientist visited China from 18th November to 2nd

December, 2001 under the Bilateral Exchange Programme of INSA with

the Chinese Academy of Sciences (CAC). During his stay in at the

Zhejiang University, Hangzhou, he acquired knowledge of various

applications of ion-exchange and on aspects like increasing the life of

membranes and means to avoid polarization during electrodialysis.

6. Director, visited Germany from 20th to 24th November,

2001 to participate in the Second Environment Forum Magdeburg

organized by the UNEP and DaimlerChrysler AG Germany. He also

made a presentation on “Biofuels from eroded soils in India A concept

for sustainable transport”.

7. Scientist visited the Ohio State University, Columbus,

USA from 28th November to 12th December, 2001 under DST-NSF

collaborative work. The visit was taken up to define the experiments to

be carried out at both the participating laboratories.

8. Scientist, on being awarded the Alexander von Humboldt

Research Fellowship, visited Germany for a period of one year from 1st

June, 2001. During the tenure of the fellowship he carried out research

work on “Hydrotalcite-like compounds and their modified forms

characterization and their structure-activity relationships” at the

Universitat Munchen.

Dr. Amitava Das,

Dr. G. Ramachandraiah,

Dr. S. Muthusamy,

Dr. S.K. Thampy,

Dr. P.K. Ghosh,

Dr. R.V. Jasra,

Dr. S. Kannan,
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PAPERS PUBLISHED
2000-01

1. Relative viscosity and surface tension of subsoil brines: A case study of Chandan
subsoil brine; V. R. K. S. Susarla and R. A. Buch, ,

, 297.

Correlation between spectroscopic, electrochemical, and kinetic properties of
cyno-bridge binuclear complexes: Analysis of temperature, pressure and solvent
effects; D. E. Khoshtariya, H. C. Bajaj, P. A. Treglon and R. van Eldik,

., , , 5535.

Metal assisted unusual hydroxylation at the carbon atom of the triazine ring in
dinuclear ruthenium(II) and osmium (II) complexes bridged by 2,4,6-tris(2-
pyridyl)-1,3,5-triazine: synthesis, structural characterization, stereochemistry and
electrochemical studies; P. Paul, B. Tyagi, A. K. Bilakhia, P. Dastidar and E.
Suresh, ., 39, 14.

Solid state ion exchange in zeolite bodies; N. V. Choudary, S. G. T. Bhatt and R. V.

Jasra; , Ed. D.D.Do,World Scientific publ. Co.,

Singapur, .

Photooxidation of some Nickel(II) macrocyclic complexes in non aqueous

solvents; T. Dhansekaran, P. Paul and P. Natrajan, , ,

131, 75.

The origin of the 'spike' in the EPR spectrum of C ; P. Paul, R. D. Bolskar, A. M.

Clark and C.A. Reed., , , 1229.

Facile synthesis of oxatricyclic systems with various ring sizes and substituents;

S. Muthusamy, S.A. Babu, C. Gunanathan, E. Suresh, P. Dastidar and R. V. Jasra.

, , 6307.

Dinuclear ruthenium(II) and/or osmium(II) complexes of bipyridyl ligands bridged

by riged spacers: synthesis, characterization, electrochemical behaviour and

luminescence properties. A. K. Bilakhiya, B. Tyagi, P. Paul, , , 19,

1233.

Study on the pyrrol derivative reaction process using maleic anhydride; H. D.
Jeong, K. I. Kim, T. H. Kim, S. H. Cho and H. C. Bajaj,

. (KIChE), , 6, 2445.

Novel chemoselective 1,3-dipolar cycloaddition of rhodium generated carbonyl
yields with arylidenetetralones; S. Muthusamy, S. A. Babu, C. Gunanathan,

, , 41, 8839.

Microwave assisted rapid crystallization of Mg-M(III) hydrotalcite where M(III) =Al,

J. of Indian Chemical Society

J.Phys.Chem

Inorg. Chem ,

Adsorption Science and Technology

J. Photochem. Photobio

Chem. Comm

Tetrahedron

Polyhedron

Theories and Application of
Chemical Engg

Tetrahedron Letters

2000

2000 104

2000

2000

2000

2000

2000

2000

2000

2000

2.

3.

4.

5.

6.

7.
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9.

10.

11.
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Fe and Cr; S. Kannan and R. V. Jasra. , , 10,
2337.

Role of bridging ligand in tuning metalmetal interaction in mixed valance
complexes; ( ); A. Das, A. D. Shukla and H. C. Bajaj;

, , 77, 51

Synthesis and single crystal investigation of two dimensional rectangular network
[M(4,4-pby)(Phth)(H O)]n.2H O with small neutral cavities; E. Suresh, K.

Boopalan, R. V. Jasra and M. M. Bhadbhade, ., , 40, 4078.

Redox responsive binuclear complexes using 5,6-dihydroxy-1,10-phenanthroline
as a bridging ligand : Synthesis, characterization and physicochemical studies; A.
D. Shukla andA. Das. , , 19, 2605.

Carbonyl-o-oxides and dioxiranes - from laboratory curiosities to useful reagents
( ), K. Block, W. Kappart, A. Kirschfeld, S. Muthusamy, K.
Scheroeder, W. Sander, E. Kraka, C. Soja and D. Cremer; ,

, 139-156.

Design, synthesis and X-ray structural characterization of two multicomponent Zn-
tetraphenylporphyrins: Novel building blocks for lattice inclusion complex; A.
Shukla, P. Dave, E. Suresh,A. Das and P. Dastidar, , , 4459.

Chiral Ni(II)-Schiff base complex catalysed enantioselective catalysed enantio
selective epoxidation of prochiral non funtionalised alkenes; R. I.Kureshi, N. H.
Khan, S. H. R.Abdi, S. T. Patel, P. Iyer, E. Suresh and P. Dastidar,

, , 160, 217.

Dimeric dissymmetric chiral Mn(III) schiff base complex-catalysed
enantioselective epoxidation of non-functionalised alkenes, R. I. Kureshy, N. H.
Khan, S. H. R. Abdi, S. T. Patel and R. V. Jasra, ., , 42,
2915.

ß-cyclodextrin-assisted intervalence charge transfer in mixed-valent [2] rotaxane
complexes having metal centers linked by an interrupted p-electron system; A. D.
Shukla, H.C. Bajaj andA. Das, , , 130, 460.

Novel regioselective synthesis of decahydro benzo carbazoles using rhodium
generated carbonyl ylides with indoles, S. Muthusamy, C. Gunanathan and S.A.
Babu, , , 42, 523.

Metal-organic supramolecular architecture having cationic cavities: Synthesis and
single crystal investigation of {[Co(bpe) (H O) ](ClO ) (H O) }n; E. Suresh and M.

M. Bhadbhade, ., , 13, 1.

Analytical assessment of single and multi elements reference materials in
solution; R. S. Shukla and S. H. Mehta, , , 1, 124.

Indium(III) Chloride as an efficient, convenient reagents for thioacetalisation and
its chemoselectivity. S. Muthusamy, S. A. Babu and C. Gunnathan,

, , 42, 359.
Synthesis, characterization and catalytic hydroxylation of phenol over CuCoAl
hydrotalcites; V. Rives,A. Dubey and S. Kannan, ., ,
3, 4826.

Journal of Material Chemistry

Indian J.
Chem.

Inorg. Chem

Polyhedron

Wiley-VCH-Weinheim

Dalton Trans

J.Mol. Catal, A:
Chemical

Tetrahedron Letter

Angew. Chem. Int. Ed

Tetrahedron Letters

Cryst. Eng. Comm

Mapan

Tetrahedron
Letter

Phys. Chem. Chem. Phys

2000

invited review article
2000

2001

2000

Book contribution

2000

2000

2000

2001

2001

2001

2001

2001

2001

2001

12.

13.

14.

15.

16.

17.

19.

20.

21.

22.

23.

24.

2 2
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Chemopreventive effect of certain nutritive acids on aflatoxin-induced cytotoxicity;
R. J. Verma, R. S. Shukla, and D. N. Mehta,

, , 11, 271.

Separation of Sodium Formate and Pentaerythritol by electrodialysis; B. G. Shah,
G. S. Trivedi, P. Ray & S.K.Adhikary; , , 34,
3243.

Studies on heterogeneous cation exchange membranes; P. V. Vyas, B. G. Shah,
G. S. Trivedi, P. Ray, S. K. Adhikary & R. Rangarajan

, , 44, 101.

Preparation and electrochemical characterisation of sulfonated interpolymer of
polyethylene and styrene-divinylbenzene copolymer membranes; V. K. Sahi, S. K.
Thampy and R. Rangarajan, , , 46, 39.

Comparative investigations on electrical conductance of ion-exchange
membranes; V. K. Sahi, A. P. Murugesh, B. S.Makwana, S. K.Thampy and R.
Rangarajan, ., , 39A, 1264.

Preparation and performance of cellulose acetate-polyurethane blend
membranes and their applications II, M. Sivakumar, R. Malaisamy, C.J. Sajitha, D.
Mohan, V. Mohan and R. Rangarajan, ., , 169, 215.

Synthesis and characterization of poly(amide-imide)s and their precursors as
materials for membranes;A. V. Rami Reddy, ., , 75, 1721.

Synthesis, characterization and liquid crystalline properties of polyacrylates and
polymeth acrylates containing aryl ester pendant unit; A. V. Sesha Sainath, A.
Kameswara Rao and A.V. Rami Reddy, ., , 75, 465.

Copolymers of 4-(4'-chlorocinnamoyl)phenyl methacrylate and methyl
methacrylate: Synthesis, characterization and reactivity ratios; R. Balaji, K.
Subramanian, S, Nanjundan and A. V. Rami Reddy, ., , 78,
1412.

Photopolymer: Synthesis and characterization of poly(4-methacryloyloxy-4'-
chlorostyryl ketone; K. Subramanian, V. Krishnasamy, S. Nanjundan and A. V.
Rami Reddy, , , 49, 579.

Photosensitive polymer: Synthesis, characterization and properties of a polymer
having pendant photocrosslinkable group, K. Subramanian, V. Krishnasamy, S,
Nanjundan andA. V. Rami Reddy, r., , 36, 2343.

Photopolymers: Synthesis and characterization of poly(4-cinnamoylphenyl
methacrylate with glycidyl methacrylate; K. Subramanian, S, Nanjundan and A. V.
Rami Reddy, ., ,A37, 1211.
New record of Linn., its density, growth and accumulation of heavy
metals on Saurashtra coast Arabian Sea; A. Tewari, H. V. Joshi, C. Raghunathan,
V. G. Sravan Kumar and O. S. Kotiwar, , , 78, 97.

Heparinoid - active sulphated polysaccharides from marine algae as potential

J. Nutritional and Environmental
Medicine

Separation Science & Technology

; Reactive & Functional
Polymers

Reactive & Functional Polymers

Ind. J. Chem

J. Membr. Sci

J.Appl. Polym. Sci

J.Appl. Polym. Sci

J. Appl. Polym. Sci

Polymer International

Eur. Polym. J

J. Macromolecular Sci. - PureAppl. Chem

Current Science

2000

1999

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000
Mytilus viridis

2000
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blood anticoagulant agents. a review article; M Shanmugam and K H Mody,
, , 79, 1672.

Seasonal variation in natural growth of Montagne from
Mandapam coast, southeast shores of India; S. Vasuki, M. Ganesan, P. V. Subba
Rao and O. P. Mairh, ., , 29, 61.

Seasonal variation in growth and reproduction of in the
Mandapam coast; M. Ganesan, P.V. Subba Rao and O. P. Mairh,

., , 29, 253.

New record of Linn: its density, growth and accumulation of heavy
metals on Saurashtra coast, Arabian Sea; A. Tewari, ., H.V. Joshi, C.
Raghunathan, V.G. Sravan Kumar and O.S. Kotiwar. , 78,
97.

Effect of plant growth regulators on growth of marine brown alga

Allender and Kraft; S. Vasuki, M. Ganesan and P.V. Subba Rao,

, , 39, 107.

Blood anticoagulant activity of a green marine alga (
Codiaceae, Chlorophyta) in relation to its growth stages; M. Shaqnmugam, K. H.
Mody, R. M. Oza and B. K. Ramavat, , , 30,
49.

Heparinoid- active sulphated polysaccharides from marine algae as potential

blood anticoagulant agents (review article), Shanmugam M. and K H Mody

, , 79, 1672.

Blood anticoagulant sulphated polysaccharides of Codium dwarkense ( Boergs. )

and C. tomentosum (Huds.) Stackh; M. Shanmugam, K H Mody and A K

Siddhanta. , , 39, 365.

46 Halotolerance phenomena in Synechocystis sp. from North Sea; S. Mishra,
Wolfgang E.Krumbein and Katarzyna Palinska, . , , 2,
11.

1. Synthesis and single crystal investigation of two dimensional rectangular network
[M(4,4'-pby)(Phth)(H O)]n. 2 H O with small neutral cavities; E. Suresh, K.

Boopalan, R.V. Jasra and M.M. Bhadbhade, , , 40, 4078.

2. Enantioselective epoxidation of non-functionalised alkenes using a urea-
hydrogen peroxide oxidant and a dimeric homochiral Mn(III)-Schiff base complex
catalyst; R. I Kureshy, N.H. Khan, S.H.R. Sayed, S.T. Patel and R.V. Jasra,

, , 12, 433.

3. Understanding the facile photooxidation of Ru(bpy) in strongly acidic aqueous

solution containing dissolved oxygen; A. Das, V. Joshi, D. Kotkar, V. S. Pathak, V.

Current Science

Indian J Mar. Sci

Indian J. Mar.
Sci

Current Science ,

Phykos

Indian Journal of Marine Sciences

.

Current Science

Indian Journal of Experimental Biology

Oceanological Studies

Inorg. Chem

TetrahydronAsymmetry

2000

Asparagopsis delilei

2000

Padina boergesenii

2000

Mytilus viridis

2000

Padina

boergesenii

2000

Codium dwarkense

2001

2000

2001

2000

2001

2001

39.

40.
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45.

2 2

3

2+

2001-02

Technology Transfer & Infrastructure Services 94

B
ie

n
n

ia
l

R
e
p

o
r
t:

2
0
0
0
-
2
0
0
2



Swyambunathan, P. V. Kamat and P. K. Ghosh , ,
105,6945

4. Conformational isomerism and weak molecular and magnetic interactions in
ternary copper(ii) complexes of [Cu(aa)l']ClO . nh o, where aa=l-phenylalanine

and l-histidine, l'=1,10 phenanthroline, 2,2-bipyridine and n=1or 1.5: synthesis,
ingle crystal x-ray structures and magnetic resonance investigations; P.
Subramanian, E. Suresh, P. Dastidar, S. Waghmode and D. Srinivas,

, , 40, 4291..

5. Enantioselective epoxidation of non-functionalised alkenes using a urea-
hydrogen peroxide oxidant and a dimeric homochiral Mn(III)-Schiff base complex
catalyst. R. I Kureshy, N. H. Khan, S. H. R. Abdi, S. T Patel and R. V Jasra

12. 433.

6. Amelioration of cytotoxic effects of aflatoxin by vitamin A: an in vitro study on
erythrocytes; R.J. Verma, R. S. Shukla, D. N. Mehta, , 15,
39.

7. Dimesitylketone o-oxide: spectroscopic characterization, conformation, and
reaction modes : OH formation and OH Capture; W. Sander, K. Block, W.
Kappert, A. Kirschfeld, S. Muthusamy, K. Schroeder, C. P Sosa, E. Kraka, and D.
Cremer. 123, 2618.

8. Amberlyst-15 mediated decomposition of a-diazo carbonyl compounds; S.
Muthusamy, S. Arulananda Babu , C. Gunanathan and R. Vir Jasra

, , 42, 5113.

9. Homogeneous catalysis: application in fine and bulk chemical industries; R.V.
Jasra R.S. Shukla and S.H.R.Abdi. , , 11, 4.

10. Novel intermolecular [3+2]-cycloaddition reaction of carbonyl Ylides with fulvenes:
Entry into the tetracyclo[6.5.1.0 .0 ]tetradecene ring system. S. Muthusamy, S.
A. Babu , C. Gunanathan, E.Suresh and P.Dastidar, ,1407.

11. Rhodium generated carbonyl Ylides with p-quinones: Synthesis of oxopolycyclic
systems. S. Muthusamy, S.A. Babu, C. Gunanathan, E.Suresh, P. Dastidar and R.
V. Jasra 57, 7009.

12. A simple and efficient regioselective synthesis of bicyclo [n.m.o] alkanediones; S.
Muthusamy, S.A. Babu, C. Gunanathan. , 31,
1205.

13. A New and Mild Heterogeneous Catalytic Decomposition of -Diazo Carbonyl
Compounds Using Montmorillonite or Zeolite. S. Muthusamy, S.A. Babu, C.
Gunanathan, R.V. Jasra; , 407.

14.Rhodium(II) acetate catalyzed synthesis of cyclic enamides and enamines via -
hydride elimination S. Muthusamy, C. Gunanathan, S.A. Babu, , ,
471.

15. Artifacts in Electron Paramagnetic Resonance spectra of C fullerene ions.

Inevitable C O impurity. P.Paul, K-C.Kim.D.Sun. P.D.W.Boyd and C.A.Reed.

124, 4394.

. J. Physical Chemistry A

Inorganic
Chemistry

.
TetrahydronAsymmetry, ,

Toxicology in Vitro,

J.Am. Chem. Soc .

, Tetrahydron
letters

, Bull. Catal. Soc. India

Synlett

, Tetrahedron,

Synthetic Communications,

Synlett.,

Synthesis

J.Am.Chem.Soc.

2001
.

2001

2001

2001

, 2001,

2001

2001

., 2001

2001,

2001

2002

2002

, 2002,
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16. Catalytic hydroxylation of phenol over ternary hydrotalcites containing Cu, Ni and
Al,A. Dubey, V. Rives and S. Kannan, , l, , 181, 151.

17. Characterization of heterogeneous anion exchange membrane; P. V.Vyas, B.G.
Shah, G.S.Trivedi, P. Ray, S. K. Adhikary and R. Rangarajan;

187, 39.

18. Separation of inorganic and organic acids from glyoxal by electrodialysis; P. V.
Vyas, B. G. Shah, G.S. Trivedi, P.M. Gaur, P. Ray and S. K. Adhikary;

140, 47.

19. Effluent treatment of fungicide manufacturing industrial waste by combination of
Electrodialysis and Cyanobacteria; G.S. Trivedi, P. Ray, B.G. Shah, S.K.Adhikary,
S. Mishra,V.G. Sravan Kumar, A. Tewari and P.K. Ghosh;

, , 5(2), 17.

20. Studies on exchange equilibria of cations between cation exchange membranes
and electrolytic solutions; P.V. Vyas, P. Ray, G.S. Trivedi, S.K. Adhikary and R.
Rangarajan; , , 246, 366.

21. The effect of conducting spacers on transport properties of ion-exchange
membranes; V. K. Shahi, S. K. Thampy and R. Rangarajan, , ,
133, 245.

22. Recovery of valuable/toxic metal ions by electrodialysis with conducting spacers;
V. K. Shahi, S. K. Thampy and R. Rangarajan,

BHEL, Ranipet 2001.

23. Synthesis and characterization of copolymers with a photosensitive group; K.
Subramanian, S, Nanjundan andA.V. Rami Reddy, , , 37, 691.

24. Synthesis, characterization and properties of polymer with a photosensitive group;
K. Subramanian, V. Krishnasamy, S. Nanjundan and A. V. Rami Reddy

, , 18, 293.

25. Synthesis of crosslinked methacrylic acid-co-N,N'- methylene bis acrylamide
sorbents for recovery of heavy metal ions from dilute solutions; H Hari Prasad,
Ashrima Senger, Kavita Chauhan, Kirit M Popat & Prit Pal Singh Anand

, , 8, 371.

26.The effect of ship scrapping industry and its associated wastes on the biomass
production and biodiversity of biota in condition at Alang; A.Tewari, H.V.
Joshi, R.H. Tivedi, V.G. Sravan Kumar, C. Raghunathan, Y. Khambhaty, O.S.
Kotiwar and S.K. Mandal. , , 42, 461.

27. Effect of heavy metal pollution on growth, carotenoid content and bacterial flora in
the gut of (L.) in condition; A. Tewari, H.V. Joshi, C.
Raghunathan, V.G. Sravan Kumar and Y. Khambhaty. , ,
81(7), 819.

28. Bioactive polysaccharides from marine brown algae (Phaeophyceae). A.K.
Siddhanta, and A. Sai Krishna Murthy, , ,
78, 431.

29. Bioactive compounds from marine algae; A.K. Siddhanta, Goswami,A.M. andA.
Sai Krishna Murthy,
23, 2000 (Publisher : NICDP, CDRI, Lucknow; published inApril 2001).

30. Effect of shelf life of brown algae (Fucales/Phaeophyta) and
(Fucales/Phaeophyta) on alginic acid yield; Ganesan, P.V.

J. Mol. Catal.A Chemica

J. Membr.Sci.

Desalination

Research Journal of
Chemistry and Environment

The Journal of Colloid & Interface Science

Desalination

Eur. Polym. J.

, J. Polym.
Mater.

, Indian
Journal of Chemical Technology

Mar. Poll. Bull

Current Science.

Journal of Indian Chemical Society

Drugs and Pharmaceuticals

2002

2001,

, 2001,

2001

2002

2001

,

2001

2001

2001

in situ

2001

Perna viridis in-situ
2001

2001

-- , 2000,

Sargassum wightii
Turbinaria conoides M.

;

Proc. National Conf. On
Desalination & Water Reuse 2001

Current R&D Highlights
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Subba Rao and Mairh O.P. , , 30, 108.

31. Effect of light intensity, Photoperiod, ESP medium and Nitrogen Sources on
growth of marine brown alga (Dictyotales/ Phaeophyta) S.
Vasuki, M. Ganesan and P.V. Subba Rao, ,

, 30, 228.

32. Impact of Ultraviolet radiation on a marine red algae Kappaphycus alverizii (Doty)
Doty, Rhodophyta, Solieriaceae. K.Eswaran, P.V.Subba Rao and O.P.Mairh.,

, , 30, 105.

33. Effect of pre-incubation in Nitrate and Ammoium in cultures on Nitrate reductase
activity in marine red algae and from southeast coast of India .
m.Ganesan P.V.Subba Rao and O.P..Mairh ,

, 30, 232.

34. Effect of different light intensities and salinities on the growth of stellate bulbils of
(Turn.) Mont. (Gigartinales, Rhodophyta) under laboratory

conditions; S.Thiruppathi, M.Ganesan, P.V. Subba Rao and A.Tewari;
, , 23 13.

35. Yield and properties of agar from three colour forms of Gmelin
(Silva) K.Eswaran and P.V.Subba Rao; :, , 23 78.

36. Cultivation of Delile on the coast of Diu, West Coast of India;
R.M.Oza, G.R. Krishna Kumar, O. P. Mairh and S. H. Zaidi. .,

, 23 5.

37. Life-history of J. Ag. (Gracilariaceae, Rhodophyta)
R.M.Oza, and S. Gorasia. ., , 23 27,

38. Distribution of heparinoid active sulphated polysaccharides in some Indian marine
green algae; M Shanmugam, B K Ramavat, K H Mody, R M Oza and A Tewari,

, , 30 222.

39. Water soluble polysaccharides of marine algal species (Ulvales,
Chlorophyta) of Indian waters, A.K. Siddhanta, A.M. Goswami, B.K. Ramavat,
K.H. Mody and O.P. Mairh, , 30, 166.

1. Byproducts recovery from solid industrial effluent of hydrazine manufacturing
plant; M.R.Gandhi, M.H.Vyas and R.J.Sanghavi, ,

, 8-11 May, 2000.

2. Homo and heterodinuclear complexes of Ru(II) and Os(II) with polypridyl spacer:
synthesis, characterization, electrochemical and photophysical studies; A.K.
Bilakhiya, B. Tyagi and P. Paul,

, , U.K., July 09-14, 2000.

Indian Journal of Marine Sciences

Indian Journal of Marine Sciences

Seaweed
Research and Utilisation ,

Seaweed Res. Utilin ,

Seaweed Res. Utiln
,

Seaweed Res. Utiln ,

Indian Journal of Marine Sciences ,

Indian Journal of Marine Sciences ,

8 World Salt Symposium

34 International Conference on Coordination
Chemistry

2001

Padina boergesenii

2001

2001

Gelidiella Gracilaria

2001

Hypnea valentiae

2001

Gracilaria edulis
2001

Ulva fasciata

2001

Gracilaria corticata in vitro;
2001

2001

Ulva

2001

The
Netherlands

Univ. of Edinburgh, Scotland

Indian Journal of Marine Sciences

, Indian Journal of Marine Sciences

2000-01

th

th

Papers presented in Seminars/ Symposia
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3. Utilization of porous silica for immobilization of enzyme -amylase; K M Mody, K H
Mody, R V Jasra, H J Shin and Ryoo Ryong,

, , August 27-
September 2, 2000.

4. Homogeneous hydration of carbon mono oxide to formic acid catalyzed by
ruthenium complexes; R.S. Shukla, R.B. Thorat, S.D. Bhatt, and R.V. Jasra.

, January 23-25
2001.

5. Catalytic hydroxylation of phenol over ternary hydrotalcites containing Cu, Ni and
Al;A. Dubey, V. Rives and S. Kannan.

6. Intercalation of nickel phthalocyanine tetrasulfonate into the interlayer of Mg-Al
hydrotalcite- influence of synthesis methodlogy. S.Kannan.

7. Dimreic dissymmetric chiral Mn(III) schiff base complex catalysed
enantioselective epoxidation of chromene derivatives using NaOCL as oxidant; R.
I. Kureshi, N. H. Khan, S.H.R.Abdi, S.T.Patel and R.V.Jasra.

8. A simple and efficient regioselective synthesis of bicyclo [n.m.o.] alkanediones; S.
A. Babu, C. Gunanathan and S. Muthusamy.

, , February 2-4, 2001.

9. Analytical assessment of single and multi-elemental reference materials solutions
in water; R. S. Shukla and S. H. Mehta.

,
February 8-10, 2001.

10. Production of exopolysaccharide by a moderately halophilic bacterium; A. Iyer
and K. Mody, ,

, October 16-17, 2000.

11. Database of the Indian Seaweeds; Zaidi, S. H, R. M. Oza, O. P. Mairh, M.
Ganesan and P. K. Ghosh.;

, December 58, 2000.

12. Physio-chemical nature of highly turbid seawater and its effect on biomass
production and species diversity of phytoplankton; A. Tewari, H. V. Joshi, R. H.
Trivedi, V. G. Sravan Kumar, O. S. Kotiwar, S. K. Mandal & P. K. Ghosh;

, September 12-14 2000.

13. Bhatt studies on emission of methane from intertidal and seaweed growing beds;
A. Tewari, H. V. Joshi and S. D. Bhatt;

14. Introduction, colonization and growth of in condition at
Dwarka; M. R. Rajyaguru, H. V. Joshi andA.Tewari;

15. Physio-chemical characteristics of alkali industry effluent and its effect on
phytoplankton and other biota; A. Tewari, H. V. Joshi, C. Raghunathan, V. G.
Sravan Kumar, Y. Khambhaty and K. V. J.Aparna,

2 International symposium on
mesoporous Molecular Sieves (ISMMS 2000)

15
Indian National Symposium on Catalysis and Second Conference of the Indo-
Pacific CatalysisAssociation,

Ibid

ibid

ibid

Third National Symposium in
Chemistry

Third International Conference on
Metrology in New Millennium and Global Trade

0)

National
Symposium on seaweed of India: Biodiversity & Biotechnology

ibid

ibid

ibid

nd

th

Quebec City, Canada

National Chemical Laboratory, Pune

Punjab University, Chandigarh

National Physical Laboratory,
New Delhi,

Department of Chemistry, S P
University, Vallabh Vidyanagar

, National Institute of Oceanography, Goa

, CSMCRI,
Bhavnagar

Porphyra okhaensis in situ

XV Carbohydrate Conference

Pacific Ocean Remote Sensing Conference
(PORSEC-200
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16. Cultivation of agarophytes in India. Retrospect, Prospects and Future strategies;
P.V.Subba Rao, K.Eswaran and M.Ganesan;

17. Seasonal variation in biomass and alginic acid content of and
from Mandapam coast, Southeast coast of India; M. Ganesan,

K. Eswaran, P. V. Subba Rao and C. R. K. Reddy;

18. Impact of Ultraviolet radiation and alkali on yield and properties of phycocolloids of
and ; K. Eswaran, P. V. Subba Rao, M.

Shanmugam and G. Rajakrishna Kumar;

19. Callus induction in economic seaweeds; C. R. K. Reddy, G. Rajakrishna Kumar,A.
Tewari;

20. Seaweed collection, processing and product manufacture- retrospect and
prospects. S.Thiruppathi and P.V.Subba Rao,

21. ARevised checklist of Indian Marine algae; Oza, Rohit M. and S. H. Zaidi,

22. New record of red alga (Wulf.) C. Ag. (Ceramiales,
Rhodomelaceae) from Indian coast; R. M. Oza, and B. K. Ramavat;

23. Seasonal variations in iodine content of promising iodine yielding seaweeds of
Indian coast; M. P Reddy, S. H. Zaidi, S. Vasuki, K. N. Sharma, P. V. Subba Rao, O.
P. Mairh and E. R. R. Iyengar;

24. Process and properties of agar and standing stock of G species on the
Indian coast; S. H. Zaidi, , R. G. Parekh, K. Subbaramaiah and O. P. Mairh;

25. Screening of some Indian marine green algae for blood anticoagulant activity; M
Shanmugam, B. K. Ramavat, K. H. Mody, R. M. Oza andA. Tewari,

26. Blood anticoagulant activity of a marine green alga Boergs:
Influence of ecological parameters; M. Shanmugam, K. H. Mody, B. K. Ramavat
and R. M. Oza,

27. Physicochemical properties of carrageenan from cultured
in the laboratory and in the field conditions on the Indian coasts; K. H Mody, O P
Mairh and R G Parekh,

28. Studies on secondary metabolites of toxic collected from Porbander; A.
Patel, S. Mishra, Y. M. Badheka,A. Tewari,

29. Correlation of Chlorophyll-a and protein content with toxic factors in marine
Cyanobacteria; S. Mishra,A. Dubey, V. Ramani, O. P. Mairh;

1. Novel hydrogen bonding networks in organic molecular solids: crystal structures
of some organic salts; P. Dastidar and E. Suresh,

, June 19-22, 2001

2. Habit modification of common salt: crysytal growth studiesof NaCl in presence of

ibid

ibid

ibid

ibid

ibid

ibid

ibid

ibid

ibid

ibid

ibid

ibid

ibid

ibid

XXXI National Seminar on
Crystallography,

Sargassum wightii
Turbinaria conoids

Gracialria edulis Gelidiell acerosa

Digenea simplex

racilaria

Codium dwarkense

Kappaphycus alvarezii

Lyngbya

BARC, Mumbai

2001-02
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additives;A. Ballabh, V. P. Mahandas, P. K.Ghosh,A. Pramanik, P. Dastidar.

3. Imidazolato bridged Cu(II)-compounds as model for superoxide dismutase
enzyme [Cu(dien) X where X= Im (1), 2-Me-Im (2), BzIm (3); P. S. Subramanian,

W. Plass and D. Srinivas. ,
,August 26-31, 2001.

4. Hydrogen bonding interactions in ternary Cu(II)complexes [Cu(x)(y)] where X=
squarate, Y= 2,2-bipyridil/1,10Phenanthroline: Synthesis and single crystal
investigations; , , November 18-
21 2001.

5. Surface Modification and Pore Engineering of Zeolites for Developing O ,N ,and

Ar selective Adsorbents; J. Sebastian, C. D. Chudasama, B. Tyagi and R. V.
Jasra,

, ,
December 12-14 2001.

6. Kinetics and Mechanism of Complex-Formation Reactions of Ru (edta) with
Different Entering Ligands in Aquous Solution.Formation of Cyano-Bridged
Heterobinuclear Complexes; Hari C.Bajaj,

7. Dimeric Chiral Ni(II) Schiff Base Complex-Catalysed Aerobic Enantioselective
Epoxidation of Non-Functionalised Alkenes:Synthesis and Characterization; R. I.
Kureshy, N. H. Khan, S. H. R.Abdi, S. T. Patel and R. V. Jasra,

8. Simultaneous binding of three chemically dissimilar metal ions like Pr(III),
Eu(III),Zn(II) with Pr(III)-Eu(III)-Zn(II)-GSH complex explored through 4f-4f
transition spectra and comparison of its kinetics; S. N. Misra, R.S. Shukla, M. A.
Gagnani and S. K. Hari.

,
, January 10-13, 2002.

9. Kinetics of complexation of Zn(II) with Pr(III)- Glutathione and Er(III)- Glutathione
complex explored through 4f-4f transition spectra. S. N. Misra, R.S. Shukla, M. A.
Gagnani and S. K. Hari.

10. Eco-friendly Solid Base Catalysts for Isomerization of 3-(4methoxyphenyl) to 1-(4
methoxyphenyl) propylene; V. K. Srivastava, R. V. Jasra. R. K. Thapa and J. K.
Dhar. ,

February 22-24, 2002.

11. Correlation of Synthetic Strategy with Structural and Textural Features of Sulfated
Zirconia; B. Tyagi, M. K. Mishra and R. V. Jasra,

12. Immobilization of bio-catalyst a-Amylase for Hydrolysis of Starch on Mesoporous
Silica; P. H. Pandya, P. N. Bhatt and R. V. Jasra,

13. Oxidation of cyclohexane by molecular oxygen for selective formation of
cyclohexanol and cyclohexanone by ruthenium complex catalyst systems; R. S.
Shukla; , , March 8-
10 2002.

14. Enantionselective epoxidation of chromene derivatives catalyzed by dimeric
homochiral Mn(II) Salen complexes using oxone as oxidant; R. I. Kureshy, N. H.
Khan, S. H. R.Abdi, S.T. Patel and R. V. Jasra,

ibid

X International Conference on Bioinorganic Chemistry

Asian Crystallographic Association

Symposium on

ibid

ibid

International symposium on the chemistry and
applications of aldoxy, aryloxy and allied derivatives of elements

Ibid

National Symposium on New Horizons in Heterogeneous Catalysis

ibid

ibid

National Catalysis Workshop 2002

ibid

2

2 2

- - -

III

Florence, Italy

IISc, Banglore

Indian Association for Cultivation of Science. Kolkata

Department of
Chemistry, University of Rajasthan, Jaipur

Banaras Hindu University, Varansi,

Gauhati University, Gauhati

Modern Trends in Inorganic Chemistry held at Department
of Inorganic Chemistry
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15. New strategies for developing catalysts for hydroformylation of alkenes; R.V.
Jasra,

16. Studies on reactions of cyclic diazoamines, diazoamides and diazoimides in the
presence of Rh (OAc) catalyst; S. A. Babu, C. Gunanathan and S. Muthusamy;

, ,
February 1-3, 2002.

17. Synthesis of novel oxatetracyclo[6.5.1.0 .0 ]tetradecene ring systems via
carbonyl ylides, S.A. Babu, C. Gunanathan and S. Muthusamy;

18.Equilibrium data on bromine-brine system; A. S. Mehta,
, December 19-22, 2001,

19. Studies on chronopotentiometric and electrodialytic properties of amino acids; V.
K. Shahi, S. K. Thampy and R. Rangarajan,

, , June 3- 4, 2001.

20. Desalting of low saline water by electrodialysis, P. Ray, G. S. Trivedi, B. G. Shah &
S. K. Adhikary,

, , October 3-5, 2001.

21. Studies on surfactant immobilized ion-exchange membranes; V. K. Shahi, S. K.
Thampy and R. Rangarajan

, , January 16- 18, 2002.

22.Preparation and application of porous ion exchange membrane; P. Ray, B. G. Shah
and S. K.Adhikary;

23. Experimental field cultivation of (Doty) Doty on the
Southeast coast of India and its carrageenan content; K. Eswaran, C.
Periyasamy, K. H. Mody, P. V. Subba Rao and A. Tewari,

, , August
16-18 2001.

24. Seasonal variation in biomass, plant morphology and agar of
(Forraskal) Feldman Hamel from Gulf of Mannar, Southeast coast of India; M.
Ganesan, K. Eswaran, S. Vasuki, P. V.Subba Rao and C. R. K.Reddy,

25. Indian carrageenophytes: Resources and possible cultivation; P. V. Subba Rao,
K. Eswaran, M. Ganesan, S. Thiruppathi andA. Tewari,

26. Biodiversity of benthic marine algae of the Indian coast; R. M. Oza, S. H. Zaidi, A.
Tewari and P. K. Ghosh;

27.Comparison Of Free Amino Acid Content In Cyanobacterial Spp. Under Salinity
Stress; R. Pawar,A. Patel, S. Mishra, P. Shukla,A. Tewari, P. K. Ghosh,

28. Microbiological management of industrial effluent; V. Patel, A. Iyer K H Mody, A
Tewari and I L Kothari,

,
, September 12-14, 2001.

29. Production of Micropropagules through tissue culture of C R K Reddy,
G. Rajakrihna Kumar, A. Tewari, ,

ibid

Fourth National Symposium in Chemistry

ibid

Chemical Engineering
Congress,

National Symposium on Chemical
Sciences:Advancing Frontiers

Tenth National conference on Surfactants, Emulsions and
Biocolloids

, International Conference on Progress in Disperse
Systems

ibid

National Symposium on
Marine Algal Research in India

ibid

ibid

ibid

ibid

VIII National Conference of Women in Science,
Strategic Approaches to Protect the Environment

BIOTECHCON-2001

2 4

National Chemical Laboratory, Pune

CLRI, Chennai

CDRI, Lucknow

Shilong

University of Calcutta, Kolkata

Kappaphycus alverrezii

Bharathidasan University, Thiruchirappli

Gelidiella acerosa
et

Agharkar Research Institute,
Pune

Eucheuma;
Vallabhbhai Patel Chest

1,6 9,13

,
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Institute, University of Delhi, Delhi

Department of life sciences, Bhavnagar University, Bhavnagar at
Palitana

, October 4-6, 2001.

30. Alkaline Protease from a marine bacterium: A detergent additive; V. Gohel, K.
Mody, A Tewari and I L Kothari.

, October 5-6, 2001.

31. Microbiological treatment of industrial effluent: V. Patel, A. Iyer, K. Mody and A.
Tewari, .

32. Biosequestering of chromium from tannery effluent by halophilic cyanobacteria;
P. Shukla, R. Sanghavi, R. Pawar, A. Patel, S. Mishra and A. Tewari;

, Place December 16 18,
2001.

National Conference on "Emerging Areas in Plant
Sciences,

ibid

International Congress of Chemistry and Environment

Awards / Recognition

Staff News

Appointment, Promotion, Retirement, Transfer, Resignation:
2000-02
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Appointments

Retirement

Transfer

@ - Transferred on selection from CFRI, Dhanbad; # - Promoted on selection

Promotions (Assessment /DPC etc.)

* Voluntary retirement

Obituary

The Director & Staff of the CSMCRI deeply mourn the sad and untimely demise of their
colleagues
ShriA. Muniyan,

Smt. J.M. Parmar,

Shri Babu Devji,
Shri K.K. Chitroda,

Jr. Security Guard (5 September, 2000),

Tech Gr. I(1) (23 February, 2001)

Safaiwala (26 November, 2001), and
Jr. Security Guard (11 March, 2002)

th

rd

th

th
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Sr.

No.

Awards/Recognition Awardee(s)

1. VASVIK award (Vividhlaxmi Audyogik Samshodhan Vikas
Kendra award ) for the year 1998 for his work in the field of
Chemical Sciences and Technology. The award cons ists of a
certificate, memento and a cash prize of Rs. 25,000.

Mr. M.R. Gandhi,
Scientist EII

2. Dr. Vikram Sarabhai Award for the year 1998-99 in the field
of biotechnology, the Government of Gujarat for
'Development of improved varieties of cultivated seaweeds of
India through biotechnological intervention' . The award
consists of a certificate, memento and cash prize of Rs. 1
lakh.

Dr. C.R.K. Reddy,
Scientist EI

3. CSIR Technology Award for the year 2001 -2002 for “The
Development of large scale cultiva tion of Eucheuma and

production of �-Carrageenan there from”. Award presented
by the Hon ’ble Minister for Human Resource Development
and Science & Technology and Vice President CSIR, Shri
Murali Manohar Joshi at a function held at N ational Physical
Laboratory, New Delhi on 26 September 2001. The award
carries a certificate, memento and cash prize of Rs. 2 lakh.

Drs . O P Mairh, K
Eswaran, C.R.K
Reddy, A S Mehta,
K H Mody, P V S
Rao, P M Oza, P

K Ghosh, & S/Shri
J R Chunawala, A
Tewari, G Raja
Krishna Kumar

4. Raman Research Fellowship of the CSIR, to carry out R&D
work on design of “Zeolite based artificial photosynthetic
assemblies” at the Ohio State University, Columbus, USA.

Dr. Amitava Das,
Scientist EI

5. Alexander von Humboldt Research Fellowshi p, Germany
to work on a research project entitled “Structure -Activity
Relationships of Hydrotalcites - A novel class of Layered
Materials” with Prof. Helmut Knozinger of University of
Munich, Germany.June 2001 to May 2002

Dr.S. Kannan,
Scientist C

6. BOYSCAST Fellowship of D ept. of Science & Technology,
Govt. of India, tenable in Italy ; Feb. 2002

Dr. P. S.
Subramanian,
Scientist C
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Research Council & Management Council

Research Council (Till 31.12.2000)

Prof. V.Krishnan, Chairman
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Sr.

No.

Name Designation Date of joini ng

2000-01

1 Shri Mukesh Kumar Yadav J.T.A- Gr. III910 5.4.2000

2 Shri S. Adimurthy Scientist Gr. IV(1) 3.10.2000

3 Shri Kamlesh Prasad Scientist Gr. IV(1) 30.10.2000

4 Shri Sheikh Bhasa Scientist Gr. IV(2) 7.12.2000

5 Shri Pallab Ghosh Scientist Gr. IV(2) 14.3 2001

6 Shri Shobhit Singh Chauhan Scientist Gr. IV(1) 10.9.2001

7 Shri Rakesh Singh Bisen Tech. Officer Gr.III (4) 10.9.2001

8 Shri David Livingston
@

Tech. Officer Gr. III(3) 14.9.2001

9 Shri Vaibhav Mantri Scientist Gr. IV(1) 24.9.2001

10 Dr. Bishwajit Ganguli Scientist Gr. IV(2) 4.10.2001

11 Shri S.L. Daga
#

Scientist Gr. IV(5) 14.12.2001

12 Shri Kulundeivelu Scientist Gr. IV(1) 26.12.2001

13 Shri R. Sukumaran Driver 15.1.2002

14 Dr. Bhavnath Jha Scientist Gr. IV(5) 18.2.2002

15 Shri Ramavtar Meena Scientist Gr. IV(1) 11.3.2002

16 Shri Krishan Singh Security Officer 21.3.2002

Sr.

No.

Name Promoted as With effect

from

1. Dr. O.P. Mairh Scientist – Gr. IV(5) 1.4.1998

2. Dr. S.H. Mehta Scientist - Gr. IV(4) 1.2.1998

3. Dr. (Ms) S.V. Joshi Scientist - Gr. IV(4) 1.2.1998

4. Dr. G. Ramachandraiah Scientist - Gr. IV(4) 23.12.1997

5. Shri V. Balakrishnan Scientist - Gr. IV(4) 1.2.1998

6. Dr. (Ms) K.H. Mody Scientist - Gr. IV(4) 1.2.1998

7. Shri K.N. Patel Scientist - Gr. IV(4) 4.5.1998

8. Dr. R.C. Mody Scientist - Gr. IV(3) 1.2.1998

9. Dr. A.K. Siddhanta Scientist - Gr. IV(3) 14.7.1997

10. Shri S.N. Rao Scientist - Gr. IV(3) 1.2.1998

11. Dr. S.T. Zodape Scientist - Gr. IV(3) 1.2.1998

12. Dr. V.R.K.S. Susarala Scientist - Gr. IV(4) 1.2.1999

13. Dr. P.V. Subba Rao Scientist - Gr. IV(4) 1.2.1999

14. Dr. B.K. Ramavat Scientist - Gr. IV(3) 1.4.1998

15. Dr. A.U. Hamidani Scientist – Gr. IV(2) 3.2.1998

16. Dr. N.H. Khan Scientist – Gr. IV(2) 16.9.1997

17. Dr. Amitava Das Scientist – Gr. IV(3) 1.9.1998

18. Dr. P.S. Subramanian Scientist – Gr. IV(2) 12.4.1998

19. Dr. K.M. Popat Scientist – Gr. IV(2) 1.2.1999

20. Dr. G.S. Trivedi Scientist – Gr. IV(2) 1.2.1999

21. Dr. K. Eshwaran Scientist – Gr. IV(2) 16.2.1999

22. Shri J.R. Chunawala Scientist – Gr. IV(2) 27.12.1998

23. Dr. M.M. Bhadbhade Scientist – Gr. IV(4) 5.10.1997

24. Dr. N.N. Rao Scientist – Gr. IV(3) 19.5.1997

25. Dr. S.B. Halligudi Scientist – Gr. IV(3) 5.5.1998
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Acting President,
Jawaharlal Nehru Centre forAdvanced Scientific Research,
Indian Institute of Science Campus,
Bangalore 560 012.
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26. Dr. D.B. Shukla Scientist – Gr. IV(4) 1.2.2000

27. Dr. Parimal Paul Scientist – Gr. IV(4) 1.6.2000

28. Shri A.M. Shah Scientist – Gr. IV(4) 1.2.2000

29. Dr. S.K. Adhikary Scientist – Gr. IV(4) 1.2.2000

30. Dr. M.P.Reddy Scientist – Gr. IV(4) 24.4.2000

31. Dr. J. Chikara Scientist – Gr. IV(4) 26.5.2000

32. Shri V.J. Shah Scientist – Gr. IV(6) 8.4.1997

33. Shri A. Tiwari Scientist – Gr. IV(6) 30.11.2000

34. Shri S.N. Ghosh Scientist – Gr. IV(5) 1.4.1999

35. Dr. P.M. Oza Scientist – Gr. IV(5) 24.4.1999

36. Shri S.N. Shah Scientist – Gr. IV(5) 8.6.1999

37. Dr. N.V. Desai Scientist – Gr. IV(5) 22.4.2000

38. Dr. S.H. Zaidi Scientist – Gr. IV(3) 27.5.1999

39. Dr. K.J. Langalia Scientist – Gr. IV(3) 1.2.2000

40. Dr. (Ms) R.I. Kureshi Scientist – Gr. IV(3) 24.4.2000

41. Dr. A.V.R. Redd y Scientist – Gr. IV(3) 3.6.2000

42. Dr. (Ms) P. Ray Scientist – Gr. IV(3) 21.9.2000

43. Shri Kirpal Singh Scientist – Gr. IV(2) 30.5.1999

44. Dr. (Ms) S.C. Mishra Scientist – Gr. IV(2) 24.7.2000

45. Dr. H.M. Mody Scientist – Gr. IV(2) 24.7.2000

46. Shri A.A. Shah Tech. Officer – Gr. III(6) 1.4.1998

47. Shri C.M. Mandalia Tech. Officer – Gr. III(5) 6.11.1998

48. Dr. R.H. Trivedi Tech. Officer – Gr. III(5) 1.3.1999

49. Dr. S.A. Chauhan Tech. Officer – Gr. III(4) 25.10.1998

50. Shri N.J. Dave Tech. Officer – Gr. III(4) 1.2.1999

51. Ms B.G. Rathod Tech. Officer – Gr. III(4) 1.2.1999

52. Shri R.J. Tayade STA– Gr. III(2) 15.11.1998

53. Shri V.P. Boricha STA– Gr. III(2) 17.3.1999

54. Shri G.N. Pathak Technician Gr. II(3) 1.1.1996

55. Shri J.J. Palania Technician Gr. II(3) 1.1.1996

56. Shri U.A. Kagadi Technician Gr. II(3) 1.1.1996

57. Shri C.C. Maniar Technician Gr. II(3) 1.1.1996

58. Shri R.B. Boricha Technician Gr. II(3) 1.1.1996

59. Shri K.G. Purohit Technician Gr. II(3) 1.1.1996

60. Shri V.C. Zala Technician Gr. II(3) 1.6.1996

61. Shri M.D. Vala Technician Gr. II(3) 29.9.1996

62. Shri M.J. Baraiya Technician Gr. II(3) 1.6.1997

63. Shri M.J. Gohel Technician Gr. II(3) 6.3.1997

64. Shri B.R. Mehta Technician Gr. II(3) 22.9.1997

65. Shri A.S.S. Ahmed Technician Gr. II(3) 7.11.1996

66. Shri A.M. Chauhan Techn ician Gr. II(3) 2.7.1998

67. Shri B.R. Rathod Technician Gr. II(3) 1.10.1997

68. Shri D.R. Parmar Technician Gr. II(3) 20.11.1997

69. Shri J.M. Parmar Technician Gr. II(3) 27.9.1998

70. Shri D.H. Khokhar Technician Gr. II(3) 25.4.1998

71. Shri U.R. Patel Technician Gr. II(3) 1.7.1998

72. Shri K.C. George Technician Gr. II(3) 22.2.1999

73. Shri M.N. Makwana Technician Gr. II(3) 27.2.1999

74. Shri H.H. Patel Technician Gr. II(3) 1.10.1998

75. Shri D.B. Solanki Technician Gr. II(3) 1.3.1999

76. Shri D.B. Valodara Technician Gr. I I(3) 28.2.1999
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Dr. Rajju Shroff, Member

CMD, United Phosphorus Ltd.,
Madhu Park, 11 Road, Khar (W),
Mumbai 400 052.

Mr. Kaushal Goel, Member
General Manager, Engineering Projects (India) Ltd.,
B-10, Ho Chi Minh Sarani, Calcutta 700 071.

Dr. G. Subramanian, Member
Director, National Facility for Marine Cyanobacteria,
Bharatidasan University, Tiruchirapalli 620 024 (T.N)

Dr. B.M.Mishra,
Member

th
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Sr.

No.

Name Designation Date of

retirement

1. Shri K.K. Dodia Tech. Gr. II(4) 30.4.2000

2. Dr. N.V. Desai Scientist EII 31.5.2000

3. Shri V.J. Mehta Tech. Gr. II 30.6.2000

4. Shri H.M Pandya Tech. Gr. II 30.6.2000

5. Shri H.B. Baraiya Tech. Gr. I(4) 31.8.2000

6. Shri S.G. Parmar Tech. Gr.II(5) 31.8.2000

7. Shri P.B. Vithalpura Assistant 31.8.2000

8. Shri M.J. Dave
*

Scientist EI 1.11.2000

9. Shri H.J. Padhiyar Tech. Officer B 31.10.2000

10. Shri K.G. Purohit Lib. Assistant 30.11.2000

11. Shri K.G. Mer Assistant 30.11.2000

12. Shri S.N. Shah Scientist EII 31.1.2001

13. Shri L.G. Ghoghari
*

Tech. Gr.I 1.3.2001

14. Shri P.R. Hakani Junior Security Guard 28.2.2001

15. Shri T. Thankachan Tech. Gr. II(4) 31.3.2001

16. Shri J.L. Bhat Technician Gr.II(5) 30.4.2001

17. Shri S.G. Devmorari Technician Gr.II(4) 30.4.2001

18. Shri R. ramamurthy Assistant 30.4.2001

19. Shri P. Krishnan Administrative Officer 31.5.2001

20. Shri V.C. Havalia Technician Gr.II(4) 30.6.2001

21. Shri P.B. Kanada Technician Gr.II(4) 30.6.2001

22. Shri P.A. Kanada Technician Gr. II(3) 30.6.2001

23. Dr. R.M. Oza Scientist Gr. IV(4) 30.9.2001

24. Shri Y.J. Shah Technician Gr. I(4) 30.11.2001

25. Shri Gova Mala Baraiya Safaiwala 30.11.2001

26. Shri P.K. Shah
*

Assistant 3.12.2001

27. Shri D.K. Gohil Technician Gr. III(3) 31.1.2002

28. Shri H.N. Shah Scientist Gr. IV(4) 31.1.2002

29. Shri R.J. Joshi Assistant 28.2.2002

30. Shri B.G.Rathod Tech. Gr.III(4) 31.3.2002

Name Designation Transferred to Date

Shri S. Mazumdar Section
Officer

Regional Research Laboratory,
Bhopal

31.8.2000

Shri N. Radhakrishnan Driver Regional Research Laboratory,
Thiruvananthapuram

1.9.2000

Shri S.K. Thakur Assistant
F&A

CSIR Hqrs, New Delhi 24.11.2000
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Head, Desalination Division,
Bhabha Atomic Research Centre,
Trombay, Mumbai 400 085

Dr. V.Sampath, Member
Director, ICMAM Project Directorate,
NIOT Campus, Velacherry Tambaram Main Road,
Pallikaranai, Chennai - 601 302.

Dr. Sushil Kumar, Member
Director,
Central Institute of Medicinal andAromatic Plants,
P.O CIMAP, Lucknow 226 015 (UP).

Prof. B.M.Mandal, Member
Polymer Science Unit,
Indian Association for the Cultivation of Science,
2 A & B Raja Subodh Mullick Road,
P.O Jadavpur University, Calcutta 700 032

Dr. Pushpito K. Ghosh Member
Director,
Central Salt & Marine Chemicals Research Institute,
Gijubhai Badheka Marg,
Bhavnagar 364 002

Mr. R.R.Hirwani, Member
Scientist 'F', (DG's Nominee)
National Chemical Laboratory,
Pune 411 008.

Mr. S.N.Ghosh Secretary
Scientist, Central Salt & Marine Chemicals Research Institute,
Gijubhai Badheka Marg, Bhavnagar 364 002

Prof. V.Krishnan, Chairman
Acting President,
Jawaharlal Nehru Centre for Advanced Scientific Research,
Indian Institute of Science Campus,
Bangalore 560 012.

Dr. G. Subramanian, Member
Director,
National Facility for Marine Cyanobacteria,
Bharatidasan University, Tiruchirapalli 620 024 (T.N)

Prof. K.D.P. Nigam Member
Head, Dept. of Chemical Engineerin,
B-10, Ho Chi Minh Sarani, Calcutta 700 071.

Research Council (From 1.1.2001)
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Prof. Kasturi Dutta, Member
School of Environmental Sciences,
Jawaharlal Nehru University, New Delhi 110 067

Dr. Sumit Bhaduri Member
Head of R&D, Reliance Industries Ltd.,
Swastik Mill Compound, V.N.Purav Marg,
Chembur, Mumbai 400 071

Dr. George, John Advisor Member
Dept. of Biotechnology,
Block 2, 7-8 Floor, CGO Complex, Lodi Road
New Delhi 110 003

Dr. V.Sampath, Member
Director, Project Directorate, (ICMAM), DOD,
NIOT Campus, Velacheyy-Tambaram Main Road,
Narayanapuram, Pallikaranai,
Chennai 601 302

Dr. S. Sivaram Member
Director Grade Scientist,
National Chemical Laboratory,
Pune 411 008.

Dr. Pushpito K. Ghosh, Member
Director,
Central Salt & Marine Chemicals Research Institute,
Gijubhai Badheka Marg, Bhavnagar 364 002

Mr. S.N. Sharma DG's Nominee
Scientist, RPBD,
Council of Scientific & Industrial Research,
Anusandhan Bhavan, 2, Rafi Marg,
New Delhi 110 001.

Mr. S.N. Ghosh Secretary
Scientist,
Central Salt & Marine Chemicals Research Institute,
Gijubhai Badheka Marg, Bhavnagar 364 002

Dr. Pushpito K.Ghosh, Chairman
Director,

CSMCRI, Bhavnagar

Shri V.J. Shah, Member
Scientist F,
CSMCRI, Bhavnagar

Dr. R.V.Jasra, Member

th

Management Council )(Till 30.6.2001
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Scientist F,
CSMCRI, Bhavnagar

Shri S. N. Ghosh, Member
Scientist EII,
CSMCRI, Bhavnagar

Shri M.R.Gandhi, Member
Scientist EII,
CSMCRI, Bhavnagar

Shri. J.B. Pandya Member
Scientist EII,
CSMCRI, Bhavnagar

Dr. (Mrs) Paramita Ray Member
Scientist C,
CSMCRI, Bhavnagar

Shri S.N. Patel Member
Tech. Gr. III(2)
CSMCRI, Bhavnagar

Mr. M.K. Jain Member
Sr. Finance & Accounts Officer
CSMCRI, Bhavnagar

Mr. C. Badrinath Member
Secretary
Controller of Administration
CSMCRI, Bhavnagar

Dr. Pushpito K.Ghosh, Chairman
Director,
CSMCRI, Bhavnagar

Shri K.M. Majeethia, Member
Scientist F,
CSMCRI, Bhavnagar

Dr. R.V.Jasra, Member
Scientist F,
CSMCRI, Bhavnagar

Shri S.N.Ghosh Member
Scientist EII,
CSMCRI, Bhavnagar

Dr. (Mrs.) K.H. Mody, Member
Scientist EII,

Management Council (From 1.7.2001)
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CSMCRI, Bhavnagar.

Dr. V. P. Mohandas, Member
Scientist EI,
CSMCRI, Bhavnagar

Dr. J.V. Prasad, Member
Scientist EI
CSMCRI, Bhavnagar

Shri S.N.Patel, Member
Tech. Gr. III(2),
CSMCRI, Bhavnagar

Shri M.K. Jain Member
Sr. Finance & Accounts Officer
Finance & Accounts Officer,
CSMCRI, Bhavnagar

Shri S. Mohanasundaram Member-Secretary
Controller of Administration
Administrative Officer,

(Rs. Lakhs)

STAFF STRENGTH

BUDGET (FROM CSIR)
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Category Persons on roll as on

31.3.2001 31.3.2002

Scientific

Group IV 89 92

Technical
Group III
Group II
Group I

Group V

Total (Technical)

38
85
26

3

152

39
78
25

3

145

Non-technical
Group A
Group B
Group C
Group D

Total (Non -technical)

3
36
18
25

82

2
34
17
24

77

Total 323 314

Scientist Fellow (Quick hire)
Research Associate (RA)/Sr. RA
Research Fellows (JRF/SRF)
Project Assistants
Others (project related)

02
04
08
37
09

01
05
09
43
08

60 66

Budget Heads 2000-01 2001-02

Equipment - P15, P5(3) etc. 259 321

Infrastructure/ facilities -P5(1), & P5(2) 81 62

Library books - P5(4) 65 71

Chemicals & Consumables – (P7) 85 97

Manpower related expenditure -(P1,P2 & P3) 500 517

Residual - (P4, P6, etc.) 133 113

Total 1123 1181B
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