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Prime Minister

MESSAGE
It is heartening to learn that an innovative zero-waste potash technology
has been developed by Council of Scientific & Industrial Research (CSIR)
and Central Salt and Marine Chemicals Research Institute (CSMCRI),
Bhavnagar. The technological breakthrough will help in producing
potash from spent wash, converting waste into an environmentally
sustainable product.

The development of such zero-waste technology will help in making
the distillery sector environmentally sustainable. The upscaling
and validation of technology will help the distilleries to produce
value-added products from spent wash that will be economically and
ecologically viable. The technology will help prevent the contamination of
groundwater and other water bodies and also contribute towards restoring
degraded land.

Effective waste management continues to be one of our Governm
priorities. The technological breakthrough reinforces our
initiatives like ‘Swachh Bharat’, ‘Make in India’ and «
‘Waste to Wealth’. These attempts can succeed only throug
participation and ~increased synergy between the
private sector.
The indefatigable efforts of scientists and tec
and worth emulating.

[ congratulate the scientists at CSIR,
will continue to work with increase

the nation. )
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EEHERE IS K]

TE TRTHMIY & 3 H MU G HCHATEINR-FaN T  Fa ! T SFTHYM FXA (CSIR-CSMCRY),
HIGFR BT aTfiep RIS 2019-2020 U DR &l &, Sl dsiiep 3R ffenfien sger uRyg (CSIR) &I i
TR RT3 H & U 21 $97 aY &l Ieeta i Suafeadl 3k s firer F Hecauuf wfy & w9 7 fafed
febarr 12T 8, ForrepT Seed I1eg; Y Qe &j iR dfen TR T e &Rl o foft e, |l cepitepi 31k
SUTRT &7 faaT HeT 2l

3 forg eTeep, GRUTHIRE, e 3iR STerf~iR &= &1 s fobar STy 39 gfeeio & s, 89RT
TR I~ B & (o0 AIHERT P ey Fere e fpar S1mql &9 denfiieh! faer 3R g sreem §
FNTET & T TR Bl 8, ST e, T e TR, 311 10 IS bl ATaLIBIaAl I GRT BRafl 2l

BIR AU 3R Ry Jarat § 79 3R Tt 9w, fereet-amemfa gereor ufpard (s Ster
fererarufienor 31k gfaur anfiiet &), 3R ey sreprderer Tara enfiret 81 39 1R, &9 SR 3R B
BT, IUINT 3R HSRUT (CCUS) & ATEd & J&+ 31X 2 Q1T o & & Hgcaqut wifer T 81 Tt daref
3R & SaTeT &t Wlt 7R TR H BHR ST S  Jedd e TR & & H 7 s w1fid g 2
$9b 3T, SAfdep 3R St e seal & qread & @R i & G Wil § g9R s, e geficione
i 6t St et &, Teaqul Y AR BT T PR W@ B T @I $ forq JRAT 3R
SRFAIRCE e AR & e R ft S a7 @ €, S Aol TR aRumET § goR 9 & e 8
o TR T 3R FET ST & forg Rt 8 57 R &ET F & denfe oiik SofifiaR, Aftaraty
vrenfifesat & faer, ddew 3k Sea uvIE drer e YTl & HTedH & S farall Bt wfy ¥ srdd wg
ST &I ST &R 28 Bl

af 2019-2020 H, TAR TEAF 7 16 UeH (10 AR 3iR 6 faeft 2 anfisart ¥) <Rae v aikk 28
UCEH (12 MR 3R 16 facef 10 nfasaRT ) U g 89X def-e! = oo wrra ater uf3asrai & 182 9
o YTfIrT fohg, S AR ST 37R FaraR @Y siemar 37 & Uiy R arfier ufcagdr @ goifdr 81 &5 22
FICaSt ST BT FheIdTgdd ScaTe T &, S e iR Senfiidht & & & wifds & ar a7 & forg R
2 59 T ¥, & S5 SR TaTaRY SIHUT SPTeHT (ACSIR) & T ST WIRIGRY Bl FRIET el §,
T &R BT 3T divae! f f&ft wer $i & 3R e9R FeTw & Aaaiis e § areH & &

I A A FEre e 7 off qewaquf i frg 81 59 o, & fafteT Sl & 108 BHET B
feupIieres BrighHI b AT & UfIfarT fobar, et 978 ey eI 39T 3iR ierel faey wTH gam o




T IRl T AT R b o1 AT T 3R Dreret I oi el 8l

BN Bieret ARy gl ¥ fafdear ik yraefierar <1 <8t 21 &5 el darer &l Wl 3R wRivepRor
ENfhT 0 19 BRI, Feweiarel fafder iR SHe! Sia Hiefihl Ta=rall ux 1 BRI, 3R IS
TIfShaT TRIAT U 1 BRighH SN bt 3 SAfcifeh, B85 AR FHeb IeuTe Hfehn 3T Ui fHiur dgeqait
W 2 HRIEH, ET 3R urt B Sia IR 1 PRIEH, 3R Bve] IR e Toied W 3 HRIHT i 6l 37
gl 7 3 fafdre & F armrar fFefor § Hecaqul aver far 8, Fara @ aerar foar €, 3R gad wensi @
HicaTfed frar &1 1S 3merRt 21 {6 19 SCIMAGO 7 BT & & (2019) 319+ T &Y eigur i, ot FwomT =
HIRET & 1 [ehY 7Y 326 FEATAT 7 89T TIT HTH fHT (https://www.scimagoir.com/rankings.php?sector
=&country=IND)I

BN GRATT BT ST 475 iRl DI U Hoige S T T UTH 2, T SeiTi~iep, daricr dHan,
HEID PR, AR BE/ AU e afiet 8 98 qafla erfae, e el Iueur i,
YT U4 {4 RT T I FARGR F8aNT WeT o 38T &l 39 aY BRI JEidblord SareH! § Jecaqyl gig g5
&, Fore &% 3t oiiR R Gt & STetTar offFTelIsT 2iTer HepTer/ ST ST it ¢ 81 3 Y Fmeri/
R Uep T eifOres IR 1 qgraT < & I A o R 81 fawiia wu & ot g5 Hecaqul wifey &1 8,
S 1,000 ARG &T STERT TG YaTE (ECF) 3iR T 31,800 TART I FHIY TAFTLMAT Rord IfHet &, ST
AR gfeg 3R FaraR @1 AR Hear 21

9 qY AR SUATERT §IR T€Ih ISl dhl JHYUT 3R Hel He-d & {941 T9g Fal & Fabdl offl #
AAHTEHR-ATHHHIRSATS & FTHU T Yo IREaT b Feef 3R Tl T I 3 AFEL 3R
TH o foTq BT gvIdTe e2ich vl gl H SIof-HITH3NEITR 3R HTHIATSIR T & I D ATST
A T Al TPR BT &, S EHRI GuheTdT & o1y Hacaqul &1 81 § 59 ufcaeT safér & SR 9d e
S, 1Ay =T (31 e 2020 T%) T HRiaTES 39 Sf. 0. T9IRER (01 STHaN-13 HRas 2020) &
I<d & Bl TR eh B gl

3T, BN W6 $I PR aftEgar ok 7, 3R gaR weeferamst & wHe iR arfed™ & |,
AR THTHHINRTS T dTer At 7 iR off 31ferep Jraredr &t g1 & forg daR 81 731 g €
AT I Ua STV SFTHET HAT & W H R BT 3R Foree! e

39 g1ueh IR TFHRIY R Bl FIR R & enfiier @it A & qerg iR weivT eh vl g1 89
319eh farel, Gerrdl, 3R FEHIRIT 1 TR B &, dif &9 dsiifeb 3R debeiichl TR &b HeaH & s
frmfoT &t aTaeT AT IR < B

//d(”v“(

ST = SfifaresT
et HoHaNg - RaTs
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From the Director’s Desk:

It is my great privilege to present the Annual Report 2019-2020 of CSIR-Central Salt & Marine
Chemicals Research Institute (CSIR-CSMCRI), Bhavnagar, one of the constituent laboratories of
the Council of Scientific and Industrial Research (CSIR). This year has been marked by
remarkable achievements and significant progress in our mission to develop innovative
affordable technologies and products that serve the nation and address global challenges.

Our vision is to explore, harness, and transform marine resources for the benefit of India's
people, aiming to be creative, result-oriented, responsible, and self-sustaining. In alignment
with this vision, our mission is to work with partners to generate knowledge and innovations for
the efficient use of seawater, coastal wasteland, marine algae, solar power, and silicates. We
strive to contribute to technology development and basic research, addressing the needs of
industry, the scientific community, and society at large.

Our research and development efforts encompass salt and marine chemicals, membrane-
based separation processes, including water desalination and purification, and specialty
inorganic chemicals. Additionally, we have made significant strides in the field of fine and
specialty chemicals through catalysis and carbon capture, utilization, and storage (CCUS). Our
pioneering work in cultivating and processing seaweeds and microalgae into value-added
materials continues to set new benchmarks. Furthermore, our initiatives in saline land
reclamation through biological and biotechnological interventions, including the cultivation of
halotolerant plants, are addressing critical agricultural challenges. We are also developing
sensing and diagnostic probe chemicals for healthcare to enhance public health outcomes.
These endeavours collectively aim to benefit both society and industry. Scientists and engineers
engaged in these versatile spectra contribute very rich knowledge in the advancement of these
disciplines through the development of processes/technologies, patents, and high-impact
research publications.

In 2019-2020, our institute filed 16 patents (10 Indian and 6 foreign from 2 inventions) and
has been granted 28 patents (12 Indian and 16 foreign from 10 inventions). Our scientists
published an impressive 182 research papers in high-impact journals, reflecting our unwavering
commitment to advancing scientific knowledge and innovation. We have successfully produced
22 Ph.D. graduates who are poised to become future leaders in science and technology. In this
context, we appreciate our partnership with the Academy of Scientific and Innovative Research
(AcSIR), which has been awarding Ph.D. degrees to our students and contributing to the
professional development of our staff.




The institute has also played a pivotal role in human resource development. This year, we
trained 108 students from various institutes through short-term programs, providing invaluable
hands-on experience and skill development. These programs are instrumental in nurturing the
next generation of scientists and engineers, equipping them with the knowledge and skills
required to tackle contemporary R&D challenges.

Our skill development initiatives have been diverse and impactful. We conducted 19
programs on Seaweed Cultivation and Processing Technology, 1 program on Microalgal Diversity
and their Biotechnological Potentials, and 1 program on Chemical Process Plants. Additionally,
we organized 2 programs on Solar Salt Production Process and Quality Control Aspects, 1 on Soil
and Water Testing, and 3 on Household Solar Thermal Gadgets. These initiatives have
significantly contributed to building capacities in these specialized areas, fostering innovation,
and promoting sustainable practices. No wonder when SCIMAGO announced its ranking recently
(2019), the institute stood at 8™ position (https://www.scimagoir.com/rankings.php?sector
=&country=IND) in India among the 326 institutions it assessed.

Our institute is supported by a robust team of around 475 individuals, including scientists,
technical staff, supporting staff, and students/ research scholars. This dedicated workforce,
along with a world-class centralized instrumentation facility, state-of-the-art information
services, and augmented engineering services with a creative workshop, has been supporting
the R&D endeavors. The institute also saw a significant enhancement in our library resources
with the addition of several English & Hindi books this year, besides online research
publications/ database resources. The expansion of all these resources/ infrastructures is aimed
at supporting the diverse research and learning needs of our scientists and students, fostering a
rich academic environment. Financially, we have also made significant progress, with an
External Cash Flow (ECF) of 1,000 Lakhs and a closing lab reserve of approximately 1,800
Lakhs, ensuring sustained growth and innovation.

Our achievements this year would not have been possible without our staff members'
dedication and hard work. | extend my heartfelt gratitude to the Chairman and Members of the
Research & Management Councils of CSIR-CSMCRI for their invaluable guidance and support. |
also wish to acknowledge the unwavering support of DG-CSIR and the staff of CSIR
headquarters, which has been crucial to our success. | gratefully acknowledge the contributions
of preceding Director Dr. Amitava Das (Till 31 Dec 2020) and officiating Director Dr. S.
Chandrasekhar (01 Jan—13 Feb 2020) for their leadership during this reporting period.

Looking ahead, with our staff's continued commitment and passion, and the support and
guidance of our mentors, CSIR-CSMCRI is poised to reach even greater heights in the years to
come. | am confident that this annual report will inspire scientific curiosity, foster collaboration,
and drive innovation, reinforcing our position as a leading research institute.

| congratulate and appreciate all those involved in bringing out this comprehensive and
insightful report. We welcome your views, suggestions, and participation as we continue our
journey of nation-building through scientific and technological pursuits.

e

Dr. Kannan Srinivasan
Director, CSIR-CSMCRI
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W0 AE.AR-DEIT T Y AR IJEUH G (CSIR-CSMCRI) 796 3R FHsi!
R/ IS ScaTal & HefeT e SR e ¥ e fy R W Aar o anrvt
T B Geere ot Afafafdrt 9 3k frprarch ufsharait & fera w Hfad &, e Seva IR 0
&Y U 3R ST P &R T &, AT & ST 3R AR S Foaa™ Tu TH! Bt
T: T AT 21 0. o1 TR 0. O #.aTR.a1E et 3fiR wravfier arafére werer, aror ot it
R, 9% SF & eRdeR0r iR GR ot & fifemad ST & 9 § G9R 996 S §
eadE BT & forq ufcrag B Wt 7 @R el & Fdeir 3R FYH, Su-gaT 3R et & g
afed faft=T TR & #1357 P g ITgw AR TS ITFT & FEIM iR @iarrse & Hewaqur farewsrar
ot peff &t &1 T 7 39T R Hiedt THEG S ¥ A1Ud fhv & difds 9 fFmior § Farae geman
@ velRfa fear S 9%, R Seo-gaar IR T defifeal w® eam $fea fear mr &
1.7 TS, TR0 0. R3S ¥ fA9y Sy & Y MerrpR 9e faesf¥ra fbar & 3R
HASTFS-Tth T IR FeRIbeedlcl e B 17 IuGh DicRT-J-HRH ST det THD P
IqTe & ol TarR Uiy GUR & 8l 596 1R, TR Mg 996 B aeTd ISd dcar
SRY 3TRISH, R TR STRIRT & 3¢ B 31X AL oM & forq Tep faRRia vt 3 ryvff 21
TP P BT P Heaqyt gee] fae & Jegaftid Scaal Ht g mift anfie &, R o aifead
FHep, QT IR (MOP 31k SOP) 3iiR Foar TuraT dret #+ ¥ Iar enfier &, St et e
IS b A Yehlepel &1 FHS FEN BT FHeT P 3R 59 & A R srfer GRfdd o & forg,
.. 311, R-. v v Y. 3R 3178 AT wifreror @R SRR vt & RiFer Seed puet
TR TAR AT 81 T HrRiHH AR TR )R BHaY & 796 SN H GhardT 99 & 10 aead
S 3R Blerel A o B o fo7q REsire by 77 &1 SgRien, TaraR 3R e T & & & e
TRITET o ATERT ¥, 0.3, MR- 0. . HY.3TR.3TTE. 79 3R st} Irafeiap Seare 7 St
faRT 3R ST FEAT DT qGTT <o 8, ST IARAT b & A Hedqul AFTET ST SR I &Y &
T T a3 |, 9 T § a 2019-20 & IR gHRY TR Y Ueh Sete IR Y e &l

Thematic core competences

CSIR-Central Salt & Marine Chemicals Research Institute (CSIR-CSMCRI) is a globally
recognized leader in research and development related to salt and marine chemical/
biochemical products. The institute's activities are cantered around developing novel,
cost-effective processes aimed at improving the quality and yield of solar salt, as well as

aIfiics wfddeat 2019-20 | ANNUAL REPORT 2019-20 001
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recovering valuable marine chemicals such as potash and magnesium chemicals. CSIR-
CSMCRI is committed to creating value in solar saltworks by leveraging bittern and saline
waste management, freshwater recovery, greening of salt works, and maximizing solar
energy usage. The institute has also demonstrated significant expertise in surveying
saline lands and designing and laying out solar salt works that suit various brine types,
including sea, sub-soil, and lake brines. The institute has established Model Salt Works
across the country to showcase best practices in salt manufacture, with a focus on high-
purity solar salt technologies. CSIR-CSMCRI has developed spherical salt for specialty
applications and has innovated processes for producing iodide-free salt and salt with an
optimal calcium-to-magnesium ratio suitable for the chloroalkali industries. Additionally,
the institute is a leader in fortifying common salt with essential nutrients such as iodine,
zing, and iron, and is developing salt for specialized applications. A key aspect of its work
involves recovering value-added products from bittern, including low sodium salt,
potassic fertilizers (MOP and SOP), and high-quality magnesium chemicals, all integrated
with salt production. To support the salt industry and ensure the continued advancement
of the sector, CSIR-CSMCRI conducts various training programs aimed at generating
skilled manpower. These programs are designed to equip personnel at various levels with
the knowledge and skills necessary to thrive in the salt industry. Through its
comprehensive efforts in research, innovation, and capacity building, CSIR-CSMCRI
continues to make significant contributions to the field of commodity chemicals, driving
sustainable development and industry collaboration in salt and marine chemical
production. With this strong foundation, we are proud to present a glimpse of our
activities for the year 2019-20.

BIe UM & 79 frmiaren & foe demfte svaaiy & A1ess § Wik 9 6
TUTET SR IeuTeT § AR
Improving quality and yield of solar salt through scientific intervention for small
scale salt manufacturers

Hraamem-dieauflamens ¥ §R T96 &t
TUrET & YUR 3R e JUrEiT dlet THE P I
& forg fFmfaren o ufRkiféd o & See § e
3R R F ER THe I DY TETT DIl G
ST i TR e 6T ToraT ¥ GuR & forg 7
yfgpand fopnfraa &t wdi sife Icare fwor
Frgfeat § ot o, 3R 49 & qurer fansd
IS 1l (>98.5 o Tfe) TP FERY T TS b
TR +ft 85% A 3Nferan BT TS B

002

CSIR-CSMCRI identified solar salt works at
Nawa and Didwana (Rajasthan), and Rajula,
Santhalpur, and Adesar (Gujarat) for improving
the quality of solar salt and training salt
manufacturers in the production of high-quality
salt. Novel processes for improving solar salt
quality, developed by the institute, were
applied. Final product analysis shows a
reduction in impurities, with the quality of the
salt improved to BIS Grade Il (>98.5 wt%). The
whiteness of the salt has also been enhanced
to over 85%.

aIfife 9fadeet 2019-20 | ANNUAL REPORT 2019-20
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Ry dsifeies gead @ A1eard & 79e bl Jur Sk

IcGTeT g1 @ o1y &l 18 Afcifaferat @ gerfdt el

Figure: Images showcasing activities to enhance the quality and yield of salt through scientific

intervention.

BT ATASISS TN 1T 3itenfiep Is 79

Industrial grade salt with reduced level of lodide

FeAR-Gepel! JeIT efie I THE &
ITHIHT BT &, AT eI I H Fay Fog qurain
aTelT 81T 81 Ifdh 39 FENT BT T 100% NaCl i
3NILIDHAT BNl &, ST AT T IS HishaT &
SR Y F9q 781 8, §7 sitenfie I Tl @t FaR-
Tedhell SfshaT & gl 3iR aiferep fgaur (sreifis
3R fefirep) | TORAT TSaT 81 ST-UasT Jes
& AT ¥, fadiae a1eT g & SR AEEH
W § 3rafdrg & Srar 8, Ry seMT dfed 8lar &
AR §F UBR T i gHELfiear o &9 H <l &
3R PeT AFTT BT IGT AT 81 FAR-Tedbell FeNT DY
3ienfie ¥ F9& § 500 ppb H FF AASES i
eI BIdt 81 &Terifds, sifdraier ek aienfis

aTfie WfdeaT 2019-20 | ANNUAL REPORT 2019-20

Chlor-alkali industries are the main consumers
of industrial-grade salt, which is the highest
quality among industrial grades. Since the
industry requires approximately 100% Nacl,
which is not directly achievable through the
conventional salt production process, these
industrial-grade undergo  further
purification (both primary and secondary)
before the chlor-alkali process. During the
secondary brine purification through
exchange membranes, iodine precipitates in
the membrane, making it difficult to remove
and thus decreasing the membrane's efficacy
and increasing the overall cost. The chlor-alkali
industry requires less than 500 ppb of iodide in
industrial-grade salt. However, most Indian

salts

ion-
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TP § ARG Hit Sod Fisdr it &, ST 2000 F
5000 ppb T Xt &, 3R SHISSH ppm F¥ W &l
g 39 Ui W, JRFaRRIEaNRRReG S
(TCCA) &l Uds STa{Ienur Toic & WY H SUANT febar
T 3R T8 HC| & AT e iR I_7 &T croil 31
Io & fore oft SuhrT fdar ST Sear &1 W @t
TR WR W 9did far mr @R
.0 ... 3R.3TS & TS T96 I 3R
R diee 99, TRM ST fofics (srfeer
frgetT @9E), AR, o ¥ foparfad fasam mm
gfRorm fexarer & 5 794 I ITeTES |igdT 100 ppb
& A1 (Feret: 530 ppb) R FHIES HisdT 200 ppm
¥ AT (300 ppm W) TF HH 81 T3, S amaiezs
HiGdT & HUe 4 TCCA SUaR & Tigfbarifesn
qraT anfAeT efti

At CSIR-CSMCRI ESF
—

eftverims 3me-efivavaetamesn:

industrial salts contain higher concentrations
of iodine, ranging from 2000 to 5000 ppb, and
bromides at ppm levels. In this process,
trichloroisocyanuric acid (TCCA) was used as an
oxidizing agent and can also be combined with
HCl for the faster release of chlorine. The
experiments were verified on a lab scale and
implemented at the experimental salt farm of
CSMCRI and at Singach Salt Works, Grasim
Industries Ltd. (Aditya Birla Group), Jamnagar,
Gujarat. The results show that the iodide
concentration in the salt was reduced to below
100 ppb (originally 530 ppb) and the bromide
concentration was reduced to below 200 ppm
(from 300 ppm) with a stoichiometric
equivalent of 4 TCCA treatments relative to the
iodide concentration.

Singach Salt works, Grasim Industries Ltd.

» 2CF +Br, |
+ 2CH+1, 4
*2Br+1l, *

3T ST il R Gree qad, F1T ST fo1AcS 3 Hiadl & BrRif=a &l S9fd §Y aeiv]

Figure: Photographs depicting the implementation of the process at ESF and Singach Salt Works,

Grasim Industries Ltd.
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Process for preparing pharmaceutical grade common salt from harvested solar
salt

ey I QfSTT FaINSS & STANT Soal,
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FAfIT QoicH/sIRANCS Toied, 3R TTer JAu F
fopam Sirar &1 s9fery, G 9% 3R T=F THe |rer
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FfH ITbI & 9 xcil & AR FeToldr qrEt
ftres Bt &1 ETeifes, |R 9, St SR & a5
a9l et Haler, ST T&Ter 3iR i Terer St
& ufeharatl § o 8, U ARt et Tt
IYfEAT BT &I Hebell 81 38D URUFETHY, Jedtiad
TH P gl IR GEAod b Ry § 3R
SR DI HTTRIDAT BNl & Al JATTefir wr=Tepi
P T B3 & g freg e Seurfed far S
G| Y- fehecetieneur ufehar e Uler 3Ry g
AT & BRI T ST &, ST 98 FHa-areg 8T
& 3R aifescr urar UTH AR & forg @ Tt A
afaerehd sl 81 g9y, Uab nfsharr fasfid &t 15
S ST AFFT FHE BT SUANT RIS 3R
difoe faftRl & Faom & A | et & aIfp
AYFEAT @Y geT R JAfRIE FHeb Seuriea faar S
& forq FrefRa <im & ofiar an

Pharmaceutical grade sodium chloride has
many applications, including injections,
hemodialysis, oral rehydration salts (ORS),
channeling agents/osmotic agents, and dietary
formulations. Therefore, solar salts and rock
salts cannot be used directly as pharmaceutical
salts due to their lower purity and increased
microbial content. Although solar salts, after
harvesting, undergo purifications such as
rainwater washing, heap washing, and
mechanical washing, these methods only
remove superficial impurities to a certain
extent. Consequently, the harvested salts
require further purification in a dust- and
microbe-free  environment to  produce
ultrapure salts meeting pharmaceutical
specifications. Recrystallization process s
often practiced due to its minimal associated
cost, though it is time-consuming and requires
several cycles to achieve the desired quality.
Accordingly, a process combining chemical and
physical methods was developed to purify
harvested common salt, effectively removing
impurities and yielding ultrapure salt with all
harmful contaminants reduced to levels well
within the prescribed limits for pharmaceutical
applications.

|

; Insoluble e~
" Harvested "i
Nacl Brine

Ultrafiltration
Neutralization
Evaporation

Pharma-grade
Nacl

- Sufed AR T8 A 3T I8 G THE TR PR Y UiehaT BT 3R/

Figure: Schematic diagram illustrating the process of converting harvested solar salt into

pharmaceutical grade common salt.
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Studies on the solubility behavior of gypsum in the presence of additives

CaS04-2H0 (RTeeH) & geefierr eaer &
ol wFte, ok omgamife siediee &
Suferfa § smg= & FufRa foar w=m g mr fe
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ot 9o} ST Y 3redIee & fof g ST 99 8l
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ggsiaitfeme Wiy wiee amuRa smfie
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(THEAA)—hT Uil 7 35°C 9% ST Tl ILs &
|t gerefierr BT el wU & Fer o,
@t @7 =faRaad om HEAA > DHEAA >
THEAAI IL & STeft faeia T § e bt gerrefietdr
wfcrhY T 3R fawar T, 3R fafter Rerfort &
e e fRed $t st @ SEM RET &
T W ST T IL B UBT H TR 07 Foreas &

A afes f
0.07
Ve
3" o ,.l/‘j.{
° 0.054¢” SJ. /'/‘—'\'\0\.:‘
E /
~004{/ / \'\u
-+ . /
3 y
a 0.03 / ¢ No additive
8] ’/ * 5 %HEAA
i a 15% HEAA
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The solubility behavior of CaSO,-2H,0 (gypsum)
in brines has been determined in the presence
of methanol, ethanol, and isopropyl alcohol. It
has been found that all the alcohols lead to
anti-solvent crystallization and significantly
reduce the solubility of CaSO,-2H,0. The crystal
growth behavior of CaSO,2H,0 is also nearly
similar for all the investigated alcohols.

The solubility behavior of calcium sulfate
dihydrate (gypsum, CaSO,2H,0) in aqueous
NadCl solutions in the presence of hydroxyalkyl
ammonium acetate-based ionic liquids (ILs)—
hydroxyethylammonium  acetate  (HEAA),
dihydroxyethylammonium acetate (DHEAA), or
trihydroxyethylammonium acetate (THEAA)—
at 35°C has been investigated. The addition of
ILs significantly increased solubility, following
the order: HEAA > DHEAA > THEAA. Dissolution
kinetics of gypsum in aqueous IL solutions have
been investigated, and the morphology of
gypsum crystals obtained under various
conditions has been examined by recording
SEM images. Both classical and non-classical
crystallization behaviors of gypsum, depending

1 2 3 !
NaCl/ mal kg™

foAl: (313 3IR) BrESiadIveTservA e THice b Sulkdld ¥ fooad @1 gersilerdl @aer; (arg 3iR)

faeTer 1 Guikerfar & foree @i ger-eflerdn e

Figure: (Left) Solubility behaviour of gypsum in presence of hydroxyethylammonium acetate;
(Right) Solubility behaviour of gypsum in presence of methanol.
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on the nature of the IL, have been observed.

The solution property data generated can be
effectively used in industrial applications where
additives are used as anti-solvents for gypsum
precipitation from brines.

J. Chem. Eng. Data 64 (2019) 536-544
J. Chem. Eng. Data 64 (2019) 5132-5141
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Solvent-assisted extractive crystallization for selective salt recovery

e fadmel $i fadwar et & & 9 3o
T TPT bl GerTferar P HIhl &S Teb DA
PR G &, S GERI Bl gerelierar R I§d B4
T ST &1 39 AT & SR, g7 fRemrre @
SHIRT HSI0T F Heh! & FIHD [ehecat 1ol 3iR
gyl & frU fpar o wedr 81 g9 wef #,
AT FARES (NaCl) 3R URRRE Fothe
(K2S04) & ielld faea & uicRrm dcthe &

JIATHD fopeceliaur & forg diefiufeel wrgdler
(PEG) 200 &t WIS &1 U2 fbar T faamras

Organic solvents have the property of
markedly depressing the solubility of certain
inorganic salts while having little effect on the
solubility of others in aqueous solution
systems. Due to this property, such solvents
can be used for the «crystallization and
separation of selective components from a
mixture. In this context, the applicability of
polyethylene glycol (PEG) 200 for the selective
crystallization of potassium sulfate from an
aqueous solution of sodium chloride (Nacl) and
potassium sulfate (K,S0O,) is demonstrated. The

40
O NaCl_Feed
35 =
B NaCl_Insoluble
30
. OK2504_Feed
5 25
» OK2504 Insoluble
o 20
b
c
3 15
E
< 10
| Ml HZA B AT F_mm
O . —-— S —
0 0.4 05 0.6

PEG 200 mass fraction

forst: Mg faierrT iR GvTH e & NaCl 3R K2S0,4 $1 AT &1 &1 U & =1
Figure: A bar chart depicting the amounts of NaCl and K,SO, in the feed solution and the

recovered salt.
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high supersaturation created by solvent
addition leads to primary nucleation and the
formation of fine crystals. After PEG-assisted
salt extraction, the solvent used is recycled to
make the process continuous.
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Sugarcane bagasse is a highly abundant
biomass available on Earth, making it a valuable
resource for catalytic applications. The
utilization of this waste into a catalytic source
is therefore warranted. Considering greener
aspects, bio-derived materials are
environmentally benign and sustainable for

umﬁ;ﬁmuﬁﬂaﬁrzmg-zu | ANNUAL REPORT 2019-20
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various chemical reactions. In this study,
sugarcane bagasse was first washed with
distilled water, dried overnight, and milled into
fine powder. The bagasse, urea, and NiCl,.6H,0
were added to deionized water in a 170 mL
Teflon-lined vessel and mixed thoroughly. This
vessel was then transferred to a hydrothermal
autoclave, sealed, and heated to 210°C for 12
hours, followed by cooling to room
temperature. The reaction mass was filtered
and washed with plenty of deionized water.
The resulting brown carbonaceous mass
(Ni@NC-HT) was dried at 80°C. It was then
reduced by heating to 600°C at a rate of 5 °C/
min in a 10% H,/N, atmosphere with controlled
flow, held for 3 hours in a tubular furnace. The
final black material obtained was termed
Ni@NC-DC. The catalytic activity of the
synthesized catalyst was tested for reductive
amination in a 50 mL Parr reactor, equipped
with a magnetically driven stirrer, heater,
pressure gauge, transducer, thermowell, gas
inlet, outlet, and a sampling valve. In a typical
experiment, the catalyst, nitrobenzene, and
aldehyde were dissolved in a THF:H,0 (1:1)
mixture. The reactor was purged three times
with nitrogen to remove air, after which the
desired hydrogen pressure was introduced,
and the reactor was heated to the required
temperature. After the reaction was complete,
the reactor was cooled, and the catalyst was
separated by centrifugation at 7000 rpm.
Notably, the present approach demonstrates
an efficient and sustainable catalytic system for

(@]
B C

fort: GRYeT SR FIZCIEST & ST ST B} AT Fore1l

Figure: General scheme for the reductive amination of furfural and nitrobenzene.
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the reductive amination and hydrogenation of
nitroarenes.

ACS Sustainable Chemistry & Engineering 7 (2019) 3018-3026

Dalton Transactions 49 (2020) 10431-10440
Applied Surface Science 487 (2019) 1307-1315

Pd-IURA 2,6-fg-mfereenfua <= o1 Sfiafored wwr 3R sfrsTor
[1,2-a] UTSRIEI T STS-URTSA THR0T

Pd-catalyzed regioselective synthesis of 2,6-disubstituted pyridines and
diarylation of imidazo[1,2-a]pyridines

tefeay SR 2,6-uferenfia ol @ik
ues Mg e 6 i gz fafy, Rt v w,
oaeH-eH (-Me, OMe, tBu) 3R IolaeH-
39907 (-NO5, Br, F, CF3, CN, 3il¥ CO,Me) ST
TR &b THE! dTel WieT acleed & AT 3es| avE A
B Tt &, o Sg-gemgsy Hft afie 81 e
TR F b ferdr & & faftr smaesi=a &t
Igehiied Sitg GRT &r =T W= @l Tfue @
T B T8 HUCRUT IHSWI[1,2-a]ITSeH &
Wt RIS THEIET & JIAHE FHTT B
forg a1 afe 81 2,6-UfeRnfud sNSH ik
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A process for the synthesis of 2,6-substituted
pyridines and di-arylation of imidazopyridines
through  palladium catalysis has been
developed. The methodology works well with
aryl halides containing both electron-donating
groups (-Me, OMe, tBu) and electron-
withdrawing groups (-NO,, Br, F, CF;, CN, and
CO,Me) at various positions, including di-
halides. Control experiments suggest that it is
possible to install two different arenes through
the sequential addition of different iodoarenes.
This transformation is highly desirable for the
selective synthesis of arylated structural
isomers of imidazo[1,2-a]pyridines. Moderate
to good yields of both 2,6-substituted pyridines
and poly-arylated imidazo[1,2-a]pyridines were
obtained. To validate the feasibility of the
process, four products were synthesized on a
gram scale under optimized conditions.

RA: Pd-3aRa WfoaRicifacg GH90 @1
SR el

Figure: Schematic diagram of Pd-catalyzed
regioselective synthesis.

Chem. Commun., 55 (2019) 10888-10891
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We have developed a copper-catalyzed multi-
component reaction for the selective synthesis
of disulfenylated imidazo[1,2-a]pyridines and
indoles using elemental sulfur and haloarenes
through double C-S-C bond formations. This
method has a broad substrate scope,
accommodating a variety of substituted
haloarenes. To the best of our knowledge, this
is the first report of disulfenylation of
imidazo[1,2-a]pyridine using a one-pot muilti-
component reaction system. The present
strategy was extended to other important
heterocyclic compounds, such as indoles, and
under optimized conditions, the corresponding
disulfenylated products were obtained in
moderate yields.

e}psulfu E X = Ar
S owd: E = /N

+ Ss : @—» ~ N/ SAr
S 1

---------- X=1, Br SAr

o Multi component (MCR) Y=H,
o Mild reaction conditions

o Intramolecular sulfenocyclisation o 34 examples Up to 98% yield

for: Arg-3IRT Ig-aes Afifiparsil 1 g gy sRey fom

Figure: Schematic diagram illustrating the Copper-catalysed multi-component reactions.

J. Org. Chem., 84 (2019) 14151-14160
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An efficient protocol for the palladium-
catalyzed direct ortho C-H acyloxylation of 3-
phenyl-pyridotriazoles with various carboxylic
acids as acyloxylation reagents has been
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developed. The reaction is highly selective for
the mono-acyloxylation of pyridotriazoles using
PhI(OAc), (PIDA) as an oxidant and aliphatic
carboxylic acids. When acetic anhydride was
employed as the acylation reagent, an
interesting product, 2-oxo-1-phenyl-1-(pyridin-2-
yl)propyl acetates, was obtained through the
ring opening of pyridotriazoles. We also
describe the direct one-pot synthesis of (2-
hydroxyphenyl)(pyridin-2-yl)methanones  via
acyloxylation followed by basic hydrolysis.
Notably, when 2-([1,2,3]triazolo[1,5-a]pyridin-3-

yl)phenyl acetate was subjected to acid
hydrolysis, 2-([1,2,3]triazolo[1,5-a]pyridin-3-
yl)phenol was obtained. To validate the

feasibility of the process for commercial
synthesis, two products were synthesized on a
gram scale (5.0 mmol) under optimized
conditions.

RN
N=N
DCE, 120°C

Basic hydrolysis
S R N
| R -
PhI{OAC); Ry NS N
RCOOH N=N —
O -
!

=
| R

HO

O = R

> Loy

=
R N
Acid hydrolysis Ry

O Ho

R Pd-SHRT SiTeif-Z-Tce C-H VAIgasiiadlcr 31X gTggiaiorT P qefd g7 RGN for

Figure: Schematic diagram illustrating the Pd-catalyzed ortho selective C-H acyloxylation and

hydroxylation.

Eur. J. Org. Chem. (2019) 7874-7879
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Azo-arylation of arenes/ heteroarenes at room temperature

PR P JYHH R HHAT GG-Ih AR &AR-Ih
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014

A method was developed for the azo-arylation
of azaheterocycles under transition metal-free
and base-free conditions at room temperature.
All the starting substrates were synthesized
using commercially available raw materials. The
synthesized azo dyes were tested for dyeing
both natural and synthetic fabrics. For dyeing,
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the synthesized product was dissolved in an
organic solvent, and both natural and synthetic
fabrics were dipped in the solution and dried at
room temperature or under sunlight. The dyed
fabrics did not require pre-treatment, and no
leaching of color was observed even after
prolonged exposure to sunlight. This new
procedure allows for the installation of desired
functional groups in the base molecule to
produce dyes in varying shades of red, orange,
and vyellow. Gram-scale syntheses of two
representative products demonstrate the
practical applicability of the current protocol
for scale-up reactions.

(1) This process is easy and eco-friendly; (2) It
avoids the use of metals and bases; (3) The
process minimizes the generation of waste
effluents; (4) The reactions are performed at
room temperature and atmospheric pressure;
(5) The method is applicable to substrates with
both electron-donating and/ or electron-
withdrawing groups on fused heterocycles; (6)
The product can be obtained in 60-90% yield
with high purity; (7) The dyeing process can be
carried out by simply dissolving the dye in a
suitable solvent at room temperature and

: dipping the natural or synthetic fabric in the
PUS P S eliet & oINS AT &1 PPINg Y
solution.
: arenel\FN Ar
K rt " hetero,st
: arenef Ar + T.. !
hetero N BF, - ,
ACN
Imidazo pyrldlnes /‘\\
Imidazo thioazoles \—/
Imidazo benzothioazoles \
R

st Wi=a/8cvIvNI=g & Tol-ONTSeilanel @l g9If aretT Jiores a1

Figure: Schematic diagram illustrating Azo-arylation of Arenes/Heteroarenes.

ChemistrySelect, 4 (2019) 5740-5744

aIfiics wfddeat 2019-20 | ANNUAL REPORT 2019-20

015



&

CSIR-CSMCRI

UTeiigfrefi Tg®ier 400 (PEG 400) & AT U
&, J9-NaEvRT feme & w9 F iR Iy & @
el TR & w0 ¥, arg g Rt F ger
SE-WRAHIOT & ge-Ufe TN & forg fawm w=m
PEG 400 &7 IuaT fAfdrefi TR & v # 9wfid

R R ST JPR P FYoS serigihed AR
R & SRIgSeH & g far Sier &1 59
uffshar @l (SURiciadIags)sviid (PIDA) Uh
3ifRase & w9 § YT &R R 81 8 Hfcifsnar
ofvfRerfert & &l & R sp*- 3R sp2Haid
PEAT BT FAFT AHA BT 81 ge fafr fAfe
Rfafr, |, 1ARE-1HSEE,  NN-
SRRl iR grgmeitadissiiT & forg @ &
I8 ufeha 3res & Icpe R et & 3R aH-Fri
RN P foly IWYh 2, Forasy s arfoifres aiik

witvermsme-efveraedtme s

Polyethylene glycol 400 (PEG 400) has been
employed as a green, biodegradable solvent as
well as a methylene spacer for the one-pot
synthesis of hetero diarylmethanes under
metal-free conditions. PEG 400 is used for the
dimerization of both symmetrical and
unsymmetrical fused heterocycles and arenes
as a methylene spacer. The reaction is
facilitated by (diacetoxyiodo)benzene (PIDA)
as an oxidant. This reaction proceeds under
transition metalfree, base-free, ligand-free,
and additive-free conditions, involving the
coupling of sp*- and sp*hybridized carbons. The
method is applicable to a variety of
heterocycles, such as imidazopyridines,
imidazothiazoles, imidazobenzothiazoles,
indolizines, indole, 1-methyl-1H-indole, N,N-
dimethylaniline, and trimethoxybenzene. The
process yields good to excellent results and is
scalable to gram-scale synthesis,
demonstrating its potential for commercial and

aienfies Sy & foTg 3T FwTeeT wefdfq gt industrial  applications.  The  method is
3 78 R feNihed & foreger st % g applicable to both homo- and hetero-
a3 Yo 1 3 B 2 Frif dimerization of a wide variety of heterocycles.
RS ov S8y
bridged dimer = 2-Phenylimidazo[1,2-a]pyridines
__* B Benzo[d]imidazo[2,1-b]thiazoles
" = [midazo[2,1-b) I
l- - ' . . . msa?:mlm ‘,2q};l?;:?)[:enym?::zf)s[1,2-a]pyridines

2293279

Methylene bridged
Cross coupled

& Arylindolizines
= 1,3,5-trimethoxybenzenes
= N, N-dimethylanilines

R PEG-400 &1 B1d A 80T % fAfefefi TR d 8R f3ciies @& Y 4 qof= arer Jio-iag o)

Figure: Schematic diagram illustrating PEG-400 as methylene spacer and green solvent in organic

synthesis.
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Control experiments suggest that the reaction
proceeds through an ionic
Polyethylene glycol (PEG 400) plays a dual role
as a green solvent and a methylene source. It is
inexpensive and commercially available.

mechanism.

Eur. J. Org. Chem. (2020) 3499-3507

U 3R BRIV BT G9F THIT FRT R HDTeI-SHRT Praiffeaetienor

Visible light promoted photocatalytic carboxylation of arenes and hetero-arenes

faifer ok gad o= wPpfod  IeUrl,
aftufery, ok Frfcre yart & fafder siwgen & @
HEcaqUl ERETHD ded B Y § 10 HY I HI]
e 8 $s Aoikar R S9g, S uigEEd,
ymIade, geadE, ek aheladE, F g-ufE
fraifer T@mplee aiar & aifias Sa|, SN
M (T afcRer ufifrar weige), SRR
BR®D, TR (@ FoiRar faRiel gan), ek
ATl (T Hfcwifa®), frawiferd afer H
AT 3R Pratfaford T AT kT 8l 8 T8l
8-uffT faramifer THIgS™ a1 HethmMIEed & Al
C-5 PrffraetIar & oIy T gear uaprer aRT IR
fafey faefra 1 8, e @Y C-H thaereliaxur &

Quinoline and its derivatives are widely
recognized as a pivotal structural motif in a
diverse  array of natural  products,
pharmaceuticals, and functional materials.
Several antimalarial drugs, such as primaquine,
pamaquine, bulaquine, and tafenoquine,
feature an  8-aminoquinoline  scaffold.
Commercial drugs, including imiquimod (an
immune response modifier), anticancer agents,
chloroquine (an antimalarial drug), and
levofloxacin (an antibiotic), contain amino and
carboxylic groups within the quinoline moiety.
In this work, we have developed a visible light-
promoted remote (-5 carboxylation of 8-
aminoquinoline amides or sulfonamides via
direct C-H functionalization using CBr, and

ITRIRT CBrg 3R HeHTe IT 3T 3ledhIEad b T methanol or other alcohols. This carboxylation
e, R _ 2
2 = O,Me K'_ 2y
w R 3 >
R N
N I . CBr, Ru(bey)Cl; 6H.0 o] ‘ -
Ny 45W CFL Ight, 24h 77 examples :
o K;C0, MeOH :thf 5.1‘}'. yleld g -
. _u‘ , 0275'.'_'0 - flq.'ﬂslu'lf.'.lo’l.y a C-5 sne 2pun t >
R'= % RLvy R o Kykp = 1.04
. Slﬂg'O electron wansfer pathway . % H’
(A) (B)

fer: (A) 8T faamiforT TAIgSd 3R AobiHMIgSd $I HHIe IHRT C-5 Fraliadclide 3K (B)

yfafate Scurg &1 faeee ava-l

Figure: (A) Photocatalytic C-5 carboxylation of 8
crystal structure of representative product.

-aminoquinoline amides and sulfonamides and (B)

aIfias Hfddeat 2019-20 | ANNUAL REPORT 2013-20
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fem mm B U8 FEffeaciewer fafr e
oRRefaT (@R & TUEE, 45W @8 LED) F
gerl 8, R fieqa gedge aRRT 3R 38!
PRI TE ARSI Eldl &1 4 fafer &r sirsaar
B TSQ, S [ (1) & o Fa=y et fereat-
IR FARIGC Hied § § Ud &, DI Haeeiidor
AR 8ot faaform-5-ardffdciere & Fw &
fory TiTgs W &t g fSieae T gRrT wefida
fapar T &1

ditranis3e-efvaudretanesns

method operates under mild conditions (room
temperature, 45W white LED) with a wide
substrate scope and good functional group
tolerance. The applicability of the method is
further demonstrated by the functionalization
of TSQ, one of the most efficient membrane-
permeable fluorescent probes for zinc (I1), and
the selective deprotection of the amide group
to synthesize 8-aminoquinoline-5-carboxylate.

J. Org. Chem. 84 (2019) 9869-9896

AHA I BT ATH-SH R PIaiferaeiiepRor

Copper-catalyzed carboxylation of naphthalene

THHU GIG-IHRT C-H HeFaieiiepeur Uit
Ted e U3 P FAIET & forq doft § wrfer
PR 8T 81 39 [iehy Ay &7 F, AR iR 2R
P WRTeIfe Faffctiaor WRHTeH 3fer 3 h
C1 gfHie Sile & folq Ueb Heaquf deif-ien BUicRoT
8 A Ry WEfes difte & S fafe
aitveia T, St e, siik Frfare e SR
PG Ued MR Foagicyfe At F
P U F IuRA 8l & 59 G H, & 1-
AR SR oy WHR® &k seRRidfes
FeRIoed B TXel PIR-SoiRa aifieifded c4
praffarefiaur ¥ e 6t 2, R CBry 3ilk
Aedladd &I IUAN fhar T & 3R RNalfermzs
3R D TS Bl SRRACT I & ®T F Fan
fopam T 81 59 Sraffergetiaor fafer ¥ g Fedge
TP, IFEB! BRI THE AT 3R Fhet-o1q i
gaar 8 SRRAET [0 &1 feucaes iR 1-
AFATETTHTSS 3T DT D C-H Haaei ol
¥ dicfraferecges Al &1 fFmir gaRt Ry
fafer &1 urifitesar @1 avfar 81 Ffd waw, R
et Fegadial I AT eNfeT 8, = Gerrr fbar
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Transition metal-catalyzed direct C-H
functionalization = strategies are rapidly
advancing for the synthesis of valuable organic
molecules. In this active research area, the
regioselective carboxylation of arenes and
heteroarenes is a significant organic
transformation for installing a C1 unit in the
aromatic moiety. Naphthalenes are privileged
aromatic compounds that are widely present in
numerous pharmaceuticals, agrochemicals, and
functional materials such as organic
semiconductors and electroluminescent
materials. In this context, we have developed a
simple copper-catalyzed regioselective C4
carboxylation of 1-naphthylamine and other
aromatic and heteroaromatic substrates using
CBr, and alcohol, with picolinamide and
analogous amides as directing groups. The
carboxylation method demonstrates a wide
substrate scope, good functional group
tolerance, and ease of scale-up. The
deprotection of the directing group and the
sequential C-H functionalization of the 1-
naphthyl amide moiety to polysubstituted
naphthalene highlight the applicability of our
developed methodology. Control experiments,
including the trapping of radical intermediates,

aIfeay wfddeet 2019-20 | ANNUAL REPORT 2019-20
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fo I ufcifehar v RiTTel-geragi= giTme (SET) T revealed that the reaction proceeds through a
¥ qregg I B 21 I8 aEffraeiiexur ffyy aitsefiyr  single-electron transfer (SET) pathway. This
WA ¥ w0 ¥ "FeEqt suph ok FEfe carboxylation methodology will be useful for

the late-stage modification of pharmaceutically

PRI R PSR- FeerT & forg S important molecules and organic functional

Sl materials.

Cu(OTH), R
K.CO, o BenCo

‘l
N DMAP )
o lZ x N, * OB, — g - N g:
Y H 5% MeOH (1 mL) :

85°C, 150 « regioselectivity at C4-position
o 15 examples
o single electron transfer pathway
o kyhp=104

/4
/4

(A) B
fRr: (A) et & draifaxictianur 1 fafer sile (B) Hiaf-fer Scuig &1 feeer weamil

Figure: (A) Method for carboxylation of naphthalene and (B) crystal structure of representative
product.

Adv. Synth. Catal. 361 (2019) 3950- 3957

J&f, 87 N-8I%8 il TiO, (N-TiOy) 8l ®hR ¢ Herein, we report a simple synthetic protocol
fRIT T GReT GEU Wediel @ RS e &, S for N-doped vyellow TiO, (N-TiO,) hollow

5 5 N R spheres as an efficient visible light-active
ki _%rwu i ¢ @ photocatalyst. The synthesized catalyst is
SORD N-ETEZIIIY I$§. 3R Sepleet & W capable of producing active esters of N-
TR BT I IR H G 8, S edhieet Bl hydroxyimide and alcohol through the

UfcseTss A gfar Siferdiceur & HT-HTe 3hig- simultaneous selective oxidation of alcohol to
TiOgz, 2 &qv TBHP
_— -
c|m + H CH4CN,40W CFLlamp
18h, Oz baloon Ci
(A)

A0

moclobemide

Drug for the of depi ion and social

RA: (A) FITeTsHIZS §7 @1 T (B) SIS SR ! Taged il SIgve sfaan
Figure: (A) Synthesis of moclobemide drug (B) SEM and TEM images of synthesized catalyst.
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SRIESIMIcT HUfHT (CDC) & ATETT 81T &, I
ST wabreT & fafdseor & e o aRfeerfoat F grar
81 fasRyd &t 5 U &1 H8ea I8 & fb I8 Uob-
dic ufcrfsrar 7 fafr T UoR & TIEey iR W
IPE ITHT P AT TR PRT H FaT 8 T
faftr Ft waTar @ Alddiedgs, Wb gar forger
T B F 3 3R G IST &6 IFIR &
fore SuarT BT &, & IH-ERIT TN gRT Bl
v fomam T &

eftver3ims 3me-efivevaetanesn:

aldehyde, followed by cross-dehydrogenative
coupling (CDC) under ambient conditions upon
visible light irradiation. The significance of the
strategy
synthesize a wide variety of amides and esters
in a one-pot reaction with excellent yields. The
applicability of the method is further
demonstrated by the gram-scale synthesis of
moclobemide, a drug primarily used for the
treatment of depression and social anxiety.

developed lies in its ability to

Chem. Asian J. 14 (2019) 3205 - 3212
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sustainable development. Scientists and research groups from diverse disciplines within
the institute have collaborated extensively, both internally and with other national
laboratories, academic institutions, and industries, to push the boundaries of materials
research. The institute's work has led to significant advancements in technology, process
optimization, and product development, all of which are well-documented in over 400
quality publications in reputed national and international journals. The institute's
achievements are also reflected in its active participation in societal initiatives and the
protection of intellectual property rights, with several processes being patented and
transferred to industries for commercial exploitation. The successful application of these
materials in various industrial sectors underscores the practical impact of CSIR-CSMCRI's
research efforts. In the following section, key highlights of the institute's work on the
theme "Materials" during the year 2019-20 are presented, showcasing the innovative
research and development activities undertaken by the institute.

9o AR AIRET & 7T AP TS ira® MAHIBR BT frdrT
Development of macrocyclic ionophore for high lithium loading

SATEIRUT F996 3R 3T YFTAT & 3TerdT, Fﬂﬁf Sfel  Apart from common salt and other chemicals,

@ﬁm (8 Eﬂ'ﬁﬂ'@:r) 3R forfer (0.2 ﬂTCﬂ'Q‘T) 3ny  seawater is a rich source of valuable minerals
S like strontium (8 ppm) and lithium (0.2 ppm), in
1 T T B &, Sif IR 39 o1q addition to the four major metal ions (Na,

IRAT (Na*, Mg, Car* aiiv K*) & &g aTfuifsas &9 Mg*, Ca*, and K*), which are commercially
¥ Ferer 9T 8 Eelife, ¥ a T 9 ¥ ofeq  extracted.  Although these elements are
qmET ’?\1\_{1_;3 A & afp Qﬁ;ﬁ T TS present in trace amounts in seawater, during

the production of common salt through
® A YR T & A b sequential evaporation, a significant volume

SR HHT H oFTHT 98% @1 dH1 8icil &, fF9d fdet  reduction of about 98% occurs, leading to an
¥ el gt @ giear ¢ It & e, Sei increased concentration of these trace
Brdi & = g% f T g 5 @ elements in bittern. However, the selective

extraction of these alkali or alkaline-earth

AT (shdor ge fte i & @i 1 metal ions from aqueous systems remains a
98 S0 SIeRIISI el Bt & 311 §HI 91 T recognized challenge due to their very high

T Fe-3ifae ot 2 &1 ﬂﬂ’\ﬁ‘l’ﬂ)f ¥ EIES affs  hydration energy and the coexistence of similar

. - metal ions. Despite this challenge, the
c‘rlT"TﬁianU\a’a’uqmwmqmﬁmml%mﬁ economic benefits make it an appealing

¥ g Y HET A ‘:ﬁ\_’l? &g 3T P UEAH, endeavor. The development of ionophores for
sy 3N qﬁwﬁq % foIT sgeR @r faey the  detection,  extraction, and  pre-
: : i f these trace metal ions from
Tl B weer &, i 3 eaumRt concentration o

; ) '%ﬂ@ oceanic sources holds promise, as they can
I Y BT T o e § PRI T FB 81 T8 fynction under dilute conditions  without

TeT & foru, e venfaa- Ga~ ARFHR IR necessitating the removal of interfering metal

fpar T 9T Licl & 91y ST gy @r ions. To address this, an anthraquinone-derived
ionophore was prepared, demonstrating ion-

022 - ifiim yiddcer 2019-20 | ANNUAL REPORT 2019-20
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pair binding with LiCl. Under solid-liquid
extraction conditions, this ionophore exhibits a
high lithium loading capacity of 135% with LiClO,
and 69.16% with LiCl salt, showing exclusive
selectivity. Furthermore, under liquid-liquid
extraction conditions, the  macrocyclic
ionophore exhibits a loading capacity of 27%
with a 1 M LiCl source phase concentration and
48.57% with 1 M LiClO,.

2

R forferre a1 e & fory Apiarsiaeras 3maIsIR]

Figure: Macrcocyclic ionophore for lithium ion binding.

Inorg. Chem. 58 (2019) 7209-7219

HET — AT IITH-Sal BT STeTTT
Investigations into room temperature ionic liquids

g amg uRRefot & Refes-amaRa
RN et #7188, R wisifesiiee sik
RITURTER 07 TR &R & forg leit dferfiere, W
SHfars mafFes TReT (JTSTT), BT SUITT fobaT T 57
fthewt ¥ ReifesT SfeaT & Amer 100 I HfyerdT
T e AT T Pt TE 8, N 7 e
U &, ary & gt Aifre goar ot afacdia &1 &7

aIfiics fddcat 2019-20 | ANNUAL REPORT 201-20

We have constructed gelatin-based ionogel
films under ambient conditions, utilizing
choline salicylate, a biobased ionic liquid (IL), to
impart  antioxidant and antimicrobial
properties. The films achieved IL loading of up
to 100 wt% relative to the gelatin matrix,
demonstrating excellent antioxidant,
antimicrobial, and UV shielding properties,
along with exceptional mechanical strength.
These films were tested for their food

023
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fthest &1 adlerr Aery gfAeT BT ST aRS @reT
UBNT gHarell & foq fpar mar, Wt 9 A
3T BT UHTET ST § A el 3D IR,
v e wEedt Rerfe-fef @ (uv)
wRar bt fAafia @f, R oft Scpe AmuRred
AT Fifes o7yl §U AR Aaftherq 4 ~45.0
TP BT AR R 0P (SPF), ~200% T AP
YGR, 3N ~70 MPa & d=adar 9@ fewrs, o
P a5t fthevil & SRR 8, Ty & WIS
TIBTST SRV o forw Uep el Feltepvulia Hare-
TR AT b Y F IR 8l
Gelaing ™,

matrix

UV blocking 1

chromophores of
lignin plays vital
role

(A)

packaging capabilities using Malus pumila,
where they were able to effectively prevented
air oxidation. Additionally, we developed
homogeneous gelatin-lignin UV shielding films
stabilized with choline citrate, another
biobased IL, which also exhibited excellent
antimicrobial and mechanical properties. The
resulting biofilms showed a sun protection
factor (SPF) of up to ~45.0, large elongation
(~200%), and tensile strength (~70 MPa),
comparable to those of organic polymeric
films, indicating their promise as renewable
resource-based materials for UV light blocking.

Gelatin
matrix

) Average thickness 20-25 pym

R : foretfea-forfe el 3R frelfe -3 ferfdas fibed] &1 diviraeg Fegil
Figure: Schematic representation of Gelatin-lignin films and Gelation-lonic Liquid films.

ACS Sustainable Chem. Eng. 2019, 7, 8631-8636
Chem. Eur. J. 2019, 25, 1269 - 1274

STE-ATETRET 3T TReT H YT AT & JTHTRD BUIROT SR ST ey 1
STET
Studies on morphological transformation of metal salt and conformations of
DNA in a bio-based ionic liquid

T&l, PliH-maRd e ga — 99 9 | Herein, DNA solubilized in a choline-based ionic

P Bie — § el e a1 3l (Ag()) liquid, specifically choline formate, was found

ST T ATTT IR 10-20 Ffex AHR F Reaw O reduce Ag(l) salt into silver nanoparticles

At : (AgNPs) with a size distribution of 10-20 nm.
(AgNPs) A R AR T During this process, the interaction of DNA

gfspar & IR, mafiS qRe $ H ST BT ith the ionic liquid induces alterations in the

afet:fem Shuee &t facfas vaeT 3 aRads ST secondary structure of DNA, specifically a B-Z

Rl 8, Y WY F B-Z FhHUI DA BiFe AU

transition. Choline formate was found to

present different binding sites for its cation
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and anion, which promote torsions in the DNA
structure, potentially leading to changes in the
three-dimensional structure of DNA (B-Z
transition). Such Z-DNA has attracted the
attention of structural biologists due to its
characteristic features, including its possible
role in the regulation of gene expression and
genetic instability.

R 3mafaes aver & Sivv &7 §t-o1e gRad-!

Figure: B-Z transition of DNA in ionic liquid.

Int. J Bio. Macromol., 135 (2019) 926-930

Staager® & fraesT 3iiR RivaRT & fog sl framas

Green solvents for biopolymer degradation and processing

Siaager! $ faueT IR IRRBRU IS T B
e [ TR Hfharelt § @ o 8, 3R 5 A
¥ &3 wifder] ISR §U & Elefilch, dehrich!
ERAEY & AT & [T, fepfRyet vifshanaly &t Sarar
AR seNfihl-oniae @ Ot 3 F fog
Saaged FRIPRUN Tl 7 s GUR BT Tg E
o O Al F Jopfeud fead-aal BT ST T
DT T 81 Saagerd DI Gall 3R THPT
B F forg defeud e H @i g
R & @I & AUl & 81 Saagad D
URURS S F el Fonferat & gerrr S & 3R
yeEpd fbar S 81 smafie aRe gerf, TeY
gefered faetmae, Sk Sa-ga= e dare=l &
IPIT qgeTD! P [TSHUU R SHT-5eT THEHRU $
ferq SR gU dfeue faeme 81 fiee wfrsy &

aIfias Hfddeat 2019-20 | ANNUAL REPORT 2013-20

The dissolution and processing of biopolymers
is perhaps one of the oldest chemical
processes in the world, and several
breakthrough inventions have taken place in
this area. However, with the advent of
technological interventions, numerous
improvements have been made in biopolymer
processing technologies to enhance the
efficiency and technoeconomics of the
developed processes. The application of
alternative solvent systems is a popular
strategy in many such cases. The search for
alternative solvent systems to solubilize and
process biopolymers is always challenging from
a sustainability point of view. Biopolymers are
conventionally solubilized in aqueous systems
and processed using multistep, tedious
protocols. lonic liquids, deep eutectic solvents,
and bio-derived solvents are emerging as

025



CSIR-CSMCRI

faft=T aifenfie aferarel § Sg-agea= ok afRa
Tt & TURANT T FHTEAT 81 FAferT, W faremerpt
WR e fbar ST AR aife S siteifie
SN B HUTETA BT FHIAAED oA
feaT ST b1 37 faigal &t e & @ gY, &
e o 81T & ifecy 3R il @l Hebferd
PRAT & AT NG AN & forq 8Ra faeria!
BT IYINT BRI EY TP TIh TgeTh] o AT IRAEHRUT
< Fafea &

P
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alternative solvents for biomass pretreatment
and the extraction of natural polymers from
resources. The application of bio-derived and
green solvents in various industrial processes
can be envisaged in the near future. Therefore,
studies on such solvents to critically assess
their potential for industrial applications should
be performed. Considering these points, the
present review article compiles recent

literature and reports related to the sustainable
processing of natural polymers using green
solvents for practical applications.

for: 35 Siaagera ST ST SIeT (a) K-=5RSITT (b) BTN (c) TR T (d) TSI (e) T

Figure: Few representative biopolymer based ion gels (a) x-carrageenan (b) Cellulose (c) Guar gum

(d) Chitin (e) Tamarind.

Curr. Opin. Green Sustain. Chem. 18(2019) 72-78

STUfTE AT aTell $T So ol SUTRT o oY TR

Processing of waste human hair for high value products

BRI geh GATEAT N, HIG 91T qod TR JET
PRI qYE Mfid Tgal § F 0 & 3R wga
GRT I~ TRy 37fereh e F § U 81 A & fob
forer TR R ufer I @R 300,000 T aTeT b AT
&1 3afdrs 9T FTAT | BRI B AT U Wb
q fY@orer ST Fedr § @R 9 gl Hf ARt ¥
UM T ST | 2 SCIgegasTHIEE
B3 iadISS (TBAH, 40% STeiRT EleT) Bl 25% wiw
SURTE HFE dTcAl Bl R TRE Gereiier o § qar
URIT AT 39 O A WAl 3R dRIfe @ e
20-22% 3R 36-38% @I ScUGdHAT P AT ITeTT
far mam e oremEn, Ul feme § S
ATSCIo THT (6.99%) & BRI I ATSCIoM B HHT
qTel S JARDT BT TG P & fo1q IYART fopam

026

Among keratin-containing resources, human
hair is one of the most abundant keratin-rich
natural fibers and is one of the most plentiful
waste materials produced by humans. It is
estimated that around 300,000 tons of hair are
discarded annually worldwide. Keratin can be
extracted from waste human hair in a cost-
effective  manner and utilized in the
preparation of biomaterials.
Tetrabutylammonium hydroxide (TBAH, 40%
agueous solution) has been found to
completely solubilize 25% w/w of waste human
hair. Melanin and keratin, with yields of 20-22%
and 36-38%, respectively, were isolated from
the solution. Additionally, due to the high
nitrogen content (6.99%) in the waste solvent,
it can be used to fortify nitrogen-deficient

aIfay wfddeet 2019-20 | ANNUAL REPORT 2019-20
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organic fertilizers.

Waste lonic
liquid

Seaweed
biostimulant

A Plant
Keratin

Rrr: S 7o aral dvife siiv AT @ forg Safdre #ia arell & HeaRl 1 feFTeH® qaefl

Figure: Pictorial representation of processing of waste human hair for high value keratin

and melanin.

Green Chemistry, 21 (2019) 3328 - 3333

UfeSic el BT IUANT PSP AT GEIaTSIoT BT [EpHUT SR Srfegazor

Extraction and purification of human antibodies using alginate beads

AT & | A Iuferd GCeieT fafdedir
I & fo1q srcaftres wifilep &, Aoy wu & ik
Tferern 3R P AT S=RAT & ITaR H1 ETerifa,
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Antibodies present in mammalian serum are
highly relevant for therapeutic purposes,
particularly in passive immunization and the
of certain chronic diseases.
However, their widespread use is still hindered
by the need for multiple purification steps and
the challenges in maintaining antibody stability
to ensure therapeutic efficacy. In this study,
bio-based, low-cost hybrid alginate-protein
cryogel beads were prepared, characterized,
and applied as novel adsorbent materials for
the purification of IgG from human serum. The
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Figure: Use of the prepared hybrid cryogel beads to purify IgG and their regeneration and reuse.
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results demonstrate that these hybrid
materials are more efficient than pure alginate
beads, as the presence of proteins enhances
the material's selectivity for IgG. This increased
selectivity is attributed to specific interactions
between the target antibody and amino acid
residues in the hybrid materials. Various
operating conditions, such as pH, adsorption
time, and serum concentration, were
optimized to improve the recovery yield and
purity of IgG.

Green Chemistry 22(2020) 2225-2233
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Protein-mimicking functions of polysaccharide derivatives
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Alginic acid and agarose were functionalized
with ethylenediamine, resulting in nanosized
monoamido amino acid derivatives. These
nanosized monoamido amino acids exhibited
protein-mimicking functions by interacting with
Salmon testes DNA and bovine serum albumin
(BSA), showing different complexation and
decomplexation profiles across varying pH
levels. These nanobody polysaccharide-based
protein-like macromolecules could be
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Figure: Agarose and alginic acid derivatives and their interaction with DNA and protein.
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potentially useful in pH-responsive drug
delivery, separations, and chiral sensing
applications.

Macromol. Chem. Phys. 220(2019) 1900201
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Sequential template decomposition to adjust the performance of imperfect
zeolite BEA membranes
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Zeolite membranes offer superior thermal,
chemical, and mechanical stability compared to
polymeric membranes. However, preparing
completely defect-free zeolite membranes
without any intercrystalline voids remains a
challenge, which is crucial for efficient gas
separation processes. In this study, zeolite beta
(*BEA) membranes on stainless-steel supports
were prepared using the multiple in situ
crystallization technique. The membranes
served as a model system to systematically
investigate the decomposition of the organic
structure-directing agent tetraethylammonium
hydroxide (TEA-OH). The study evaluated
whether the organic decomposition products
of TEA-OH could enhance the membranes'
selectivity. Post-treatment experiments were
conducted to adjust the surface properties and
pore size dimensions of the zeolitic membrane
layer. The results indicate that membranes

R=: sivwfea formlenge der fereelt @ Ao A
Prefd 39|

Figure: Organic residue to the preparation of
defect-free zeolite Beta membrane.
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calcined at lower temperatures exhibit higher
gas selectivity.

Chem. Engg. Tech. 91 (2019) 953
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Degumming of crude vegetable oil by membrane separation: Probing structure-
performance and stability of PVDF membranes
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The stability of polymeric membranes in
organic during the degumming
process has been a primary concern. In this
work, various PVDF membranes were prepared
under controlled conditions, characterized, and
tested for their degumming performance on
crude peanut oil
prepared PVDF membrane exhibited excellent
phospholipid (gum) rejection of 95%, with
hexane and miscella permeate fluxes of 70
LMH and 46 LMH, respectively, when operated
at 10 bar and room temperature. Initially, the
flux declined by about 10% for the best
membrane, but it remained stable afterward.

solvents

miscella. The optimally

Sep. Sci. Tech. 54 (2019) 360-369
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Structure-property interplay of asymmetric membranes comprising of soft
polydimethylsiloxane chains and hard silica nanomaterials
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Silica nanomaterials modified with
monomolecular C18-alkyl silane or oligomeric
dimethylsiloxane units were incorporated in
situ during the formation of the PDMS
membrane. A small-angle neutron scattering
(SANS) study was conducted to assess the
structural compatibility between the modified
silica and PDMS. The Ornstein-Zernike (OZ) and
Debye-Anderson-Brumberger (DAB) models fit
excellently to the SANS data, which describes
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nanoscale structural morphology in terms of
the correlation length scales of the soft and
hard segmental units. The polymeric chain
either stretched or contracted depending on
the type and amount of silica incorporated.
This indicated a limiting amount of silica
incorporation into the PDMS membrane
structure, depending on the structural
compatibility between the silica and PDMS. The
C18-alky! silylated silica was found to be the
most compatible with the membrane structure.
The membrane with 30% (w/w) C18-alkyl
silylated silica loading exhibited the best
performance in pervaporation separation of
alcohol/water.

RIS Il
Figure: Structural
between silica nanomaterials and

PDMS as probed by SANS.

compatibility
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C,-alkyl silylated Silica + PDMS
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Polyamide nanofilm composite membranes with incorporated porous

nanoparticles
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into the separation layer of thin-film composite
membranes  can  significantly  enhance
membrane performance. Therefore, it is
essential to study the impact of these porous
materials on  membrane performance,
specifically in terms of salt rejection values,
accurate imaging of the separation layer to
confirm the presence of nanostructured
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materials, and determining the thickness of the
separation layer. Polyamide composite
nanofiltration membranes with an ultrathin
nanofilm separation layer of approximately 14
nm  were produced via interfacial
polymerization of polyethyleneimine and
trimesoyl chloride. The membranes were
fabricated with the incorporation of various
porous and nonporous nanostructures (e.g.,
ZIF-8, TiO,, Fe,0; nanoparticles, graphene
oxide, multi-walled carbon nanotubes, etc.)
within the top separation layer. A high water
permeance of 15.4 Lmh 'bar™ (an increase of
33.9% compared to the pure nanofilm) was
achieved, along with a high rejection rate of
MgCl2 (97.6%).

PEI + Water on HPAN support

Nanotubes (e.g.,
=S wenT)

Polyamide

r: TFN feieeft 971 1 Siceysie qgeraenev] il @l AITTae Fegciav]

Figure: Schematic presentation of the interfacial polymerization process for making TFN

membranes.

Adv. Mater. Interfaces, 7 (2020) 2000251
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THEME : HEALTHCARE

Thematic core competences

CSIR-CSMCRI has continued its significant efforts in advancing healthcare technologies,
focusing on the development of highly selective sensors for various disease-linked
biomarkers, along with complementary optical and electrochemical devices. Our institute
has successfully developed and refined several sensors at different Technology
Readiness Levels (TRLs), which hold great potential for point-of-care applications,
particularly in the quantification of crucial biomarkers in blood fluids. These biomarkers
include cysteine, homocysteine, glutathione, hypochlorous acid, nitroxyl, Cr(lll), and
spermine, all of which are well-established indicators of diseases such as cardiovascular
disease (CVD), oxidative stress, cancer, and diabetes. In addition, the institute has
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developed a bacterial detection kit for water samples, which has been successfully
transferred to an aquaculture company for commercial use. Our expertise extends to the
creation of advanced functional nanostructures, including lanthanide-based
nanoparticles for organelle-specific imaging, and polymeric nanocapsules for targeted
drug delivery. These innovations are poised to make significant contributions to
bioimaging, drug delivery, and image-guided surgery. Furthermore, we have developed a
general-purpose electrode platform, the Patented Plastic Chip Electrode (PCE), for
various electrochemical sensors, demonstrating our commitment to producing cost-
effective and efficient solutions for healthcare. The institute is equipped with state-of-
the-art spectrophotometers, such as steady-state and time-dependent fluorimeters, UV-
vis-NIR spectrophotometers, and CD polarimeters, alongside custom-made low-cost
potentiostats and single-excitation touch-screen fluorimeters, all ready for deployment in
point-of-care settings. These efforts have culminated in the year 2019-20, marking a
significant advancement in our healthcare initiatives.

fafa-feied arer Tais & tiarifes-afhRia St RafeiT: srmemRur e-ai
3R arfer-<fer Prefe-Rrfes et o wega
Antibiotic-triggered luminescence switching in mixed-linker MOF: Exceptional
turn-on and ultra-fast organo-aromatic detection
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Monitoring toxic and bio-relevant organo-
aromatics requires a system that is quick-
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responsive, highly non-interfering, and has an
ultra-low detection limit with regenerative
performance. An analyte-triggered,
responsive system is likely to be practical for
future sensing applications. Compared to
various other sensors, such as organic probes,
conjugated  polymers, oligomers, and
nanomaterials, luminescent metal-organic
frameworks (LMOFs) are promising candidates
due to their structural diversity, adjustable
pore size, and tunable physico-chemical
properties. The strategically functionalized
mixed-linker LMOF CSMCRI-2 is constructed
using a combination of an azo-functionalized
ligand and an -NH, group-attached linker,
which functions as a unique fluorescent probe
for detecting three electronically distinct
organo-analytes. This framework represents a
novel "turn-on" sensor for the detection of

multi-
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sulfadiazine (SDZ) antibiotic, showing a 30-fold
increase in emission. Notably, the antibiotic-
triggered fluorescence tuning is demonstrated
through highly selective guenching by the
electron-deficient nitrofurazone (NZF) drug. A
reversible "on-off-on" luminescence switching
by SDZ and/or NZF is illustrated using a
convenient paper strip method. Additionally,
the LMOF showcases an unprecedented
nanomolar (10 nM) detection limit for
adenosine monophosphate (AMP), achieved
through a significant fluorescence
enhancement with remarkable selectivity and
ultrafast response.
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— —1
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Figure: Graphical view of multi-responsive LMOF for antibiotic-triggered luminescence switching by

paper-strip method and bio-molecule detection.

J. Mater. Chem. A 07 (2019) 19471-19484
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Redox-responsive nanocapsules for the spatiotemporal release of miltefosine in
lysosome

aIfitE §fadest 2019-20 | ANNUAL REPORT 2019-20

Leishmaniasis, a vector-borne disease, is

caused by the intracellular parasite Leishmania

035



eftrers 3ime-eiverdesmesns
CSIR-CSMCRI

S DIERT WRSAT [e7eH 7737 SI/a7] o HRUT 8l 81 - donovani. Unlike most intracellular pathogens,
affereprar aia:efy e & [Ausle, foredfagr  Leishmania donovani resides in parasitophorous
g whd-aRe Rfraat § farg oear & vacuoles  and  replicates  within  the
hagolysosomes of macrophages. Effective

e Heprthst 25 thteTrgaviee 2 o SRty @ P
N ¥ e S andt oft e vaccines against this disease are still under
=X i } development, and the efficacy of available
SIT X8 &, 31 SucTees Qe BT STeptRa o e drugs is being questioned due to their toxicity
I3 ST W@ &8, Fifh I7d 7Fd IRR ¥ R-RART from nonspecific  distribution in  human
faeRuT & BRUT ST 3R foreafar SiFlargRT  physiology and the reported drug resistance
TR &Y T gar HfeRifraT it g S T H T developed by Leishmania donovani. To address
Tl T AT ek Sew e these two crucial issues—lower drug toxicity
q Wi B $ BT @ N and higher drug efficacy—a stimuli-responsive

. nanocarrier that enables specific localization
fcrfemamefier B RaR ST emgarrT 3 fafie

Bright field L. donovani Lyso Red Rab 7 Merge  Merged (3D)

o ver. SiFlarT @ TEAdT Raw 264.7 H1%oT (Rab-7 eﬁwﬁ&ﬁvmgaﬁf?@’@“wsama}%v
T0) § SISTITITT GRUFTTT B PI-PIepeT HISEHINDBIT SBI3T- Raw 264.7 HepIbor &1 ver. Siaiart & 1:10 &
SFYIT H 4 5 & 17 GpIAT 157 777, [ e)ape 24 8 & 1077 MNCs & &7l SU=TIRG 1597 71771 (a) Raw
264.7 FpI%o (b) U7, ST & GHAT Raw 264.7 FbI%n (c) 8 Pg/ml AT HITET, THIIHS

13537 &5 %Y 1 (d) 20 ng/mL. MNCs/ (e) 40 ng/mlL MINCs ¥ §I¥ 10 im!

Figure: Confocal microscope images of lysosomal maturation in L. donovani infected Raw 264.7
macrophages (incubated with Rab-7 antibodies and Lysotracker-Red): Raw 264.7 macrophages were
infected with L. donovani at a ratio of 1:10 for 4 h, washed, and treated with MNCs for 24 h. (a) Raw
264.7 macrophages. (b) Raw 264.7 macrophages infected with L. donovani. (c) Miltefosine 8 ug/mL,
as positive control. (d) 20 ng/mL MNCs. (e) 40 ng/mL MNCs. Scale bar 10 um.
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and release of the drug in the lysosome has
been highly sought after. We have developed
unique lysosome-targeting polymeric
nanocapsules, formed via an inverse mini-
emulsion technique, for the stimuli-responsive
release of the drug miltefosine in the
lysosomes of macrophage RAW 264.7 cell lines.
A benign polymeric backbone, with disulfide
bonds susceptible to oxidative cleavage, is
utilized for organelle-specific release of
miltefosine. The oxidative rupture of the
disulfide bond is induced by intracellular
glutathione (GSH) as an endogenous stimulus.
This stimuli-responsive release of miltefosine in
the lysosomes of macrophage RAW 264.7 cells
over a few hours resulted in a 200-fold
improvement in drug efficacy compared to
pure miltefosine. Such a drug formulation
could contribute to a new line of treatment for
leishmaniasis.

HTgCII T 3 Teh HaIfe HIdR & w4 3 BODIPY a1

A BODIPY derivative as a luminescent marker in mitochondria

R afR perer Afspaor v yrdt digT e
PR BT U HecaqUl Uge] 21 U8, &9 difese IRIBIT
fafirear & AT U - UIgT & oYt
JAYROT BT U T[T B & HeARH, Th
INGHBISS, T P  HISshlcIeel-aliard
difiep & St Ageipi~gder & # faeenRe-afEn
HIge WX IT IGH YR 989 Peal 7, T Argelfed
3Ry 3T QAR & ATeH A HIferepT 5o it
8l FHIR &R R 39! THEHIRAT & I1Ee, T8
qHa eI+ TRIe0T & TROT 2 F gar $it [Jfdrear it
PHT TR FEAYUT HUMTAITeT faTehaT & HRUT fthet &t
T $H FAT BT 8l B o (1Y, BT bl AGFT b
g, R JeR g iRt fafdrear ok &9
YUITGIT fASThelT 21 STasTidl CO T DI B &r
frme 3R BT Tarceife™ 5 sifart e
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Controlled and efficient activation is a crucial
aspect of designing an effective prodrug. Here,
we demonstrate a proof of concept for a light-
activatable prodrug with desired organelle
specificity. Mertansine, a benzoansamacrolide,
is an efficient microtubule-targeting compound
that binds at or near the vinblastine-binding
site in the mitochondrial region, inducing
mitotic arrest and cell death through
apoptosis. Despite its efficacy at nanomolar
levels, it failed in stage 2 human clinical trials
due to a lack of drug specificity and significant
systemic toxicity. To address this issue, a
recent trend has been to develop an antibody-
conjugatable maytansinoid with improved
tumor/organelle specificity and reduced
systemic toxicity. Endogenous CO is recognized
as a regulator of cellular function and plays a
crucial role in cell apoptosis. CO blocks the
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Figure: Proposed photo-induced activation mechanism of Pro-DC.

9™ aTeAT AFT SET 81 CO RN difdrepren ek
ghac T IRl & gfg @ Jdar &, iR
HgeIpif~gaT B BT Ui e SarT TIT 8l
g U T HATSCID ~gal-[AfRIe ArgT F# (Pro-
DC) fa@faa fasar &, St 400 nm & Ta1eT | (1.0
mW cm™) & fIfeRor R wietaefiast ufifirar &
ToRe &, foradr fRifcdia st 78 3R CO &
|Y-ARS BODIPY &gcd~1 (BODIPY(PPH,),) &I
TEeipii~gdet Afead § ta A IR & ©9 ¥ U
Ty femfen fobar STTar 81 g9 fshar &t gTaeTRaEr
BT MCF-7 PIfBI &7 ST &veh Ui fam
TIT 3R BODIPY(PPH,), &t 3id:areftar iy ot
SITE @) THET B9 H @I T Al 8 I8 o b
TURT & IUAR & forg fd-FdRe wiem
fRifehear & 17 t@ Ui fEoire @ &) SrgurRun
T SETOT YT+ el 8

proliferation of cancer cells and effector T cells,
with mitochondria reported as the primary
target. We have developed a new
mitochondria-specific prodrug conjugate (Pro-
DC) that undergoes a photocleavage reaction
upon irradiation with a 400 nm light source (1.0
mW c¢m™), inducing the simultaneous release
of the therapeutic components mertansine and
CO, along with a BODIPY derivative
(BODIPY(PPHs),) as a luminescent marker in
the mitochondrial matrix. The efficacy of this
process is demonstrated using MCF-7 cells and
can be effectively visualized by probing the
intracellular luminescence of BODIPY(PPHs),.
This provides a proof of concept for designing
a prodrug for image-guided combination
therapy in the mainstream treatment of
cancer.

AR SRR J1om & forg vied

Probes for measuring various biomarkers

qMa b § BRI (Hey) 3T Soa &R (> 15-20
uM) 8Tt & F 3mRe 8¢ TAIRITeH gRT g AT
(CVD) & TR Fdhded & ©T § SN 81 fafr
SeTfFe STERAT 7 ARG dvet yerel § SRR

038

Elevated levels (> 15-20 pM) of homocysteine
(Hcy) in human blood have recently emerged
as a cardiovascular disease (CVD) risk indicator,
as identified by the American Heart
Association. Various clinical studies have
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& TR 3R e FHIHS T (MCI) & i Feer
& gft Y 81 57 T H, WISHT Hey @1 AT & forg
T RIS (POC) SiTd [ddpiRaa @ dr fom 7
Teh HEAYUT WA 9l X&T &, Sif CVD 3R MCI @7
RIS e a3k aaford SuaR & AR F
HERIS 8B APl 8l § U e f[Adpiag &t & I
Mg &h WIoHT § 1Y Hey @1 719 Fabd! 81 39%
37T, T8 fope R SR TeeTITa T Jufeerfer 7
9t Hey @7 9a-Tcqd © A YdT o7l dAdhdt &l &
ST Hey fIeia=t &1 SuaeT avd ifidher 9% ar
FMid fbar 81 CSIR-CCMB, 8aREIE & AT
@R, &7 31T fhe & AaTe T W) &
@2l

Hcy

Fluorescence (a.u)
o

—

Wa\:!éonumbeio?cm‘h .

UF o ORANHT #, & AU SaugEd
ol fy & S Soa SEfET &mar & 4121, 100%
S ¥ fUPpHIeR TR IR SISActhe BT IaT ol Jdhel
&1 SIEFehe AR TR & 3TMER & ATeTd | IRR
F yfaw 8iar 8, 3R IR § 39T Ifde TR U
TR fRidr @1 fawr 21 s9% gRumRawy, &9y w0 &
T B gl & difed ARl & fog, g3 oF
TSAChCT P TR O RMFT Pl T LI &l
g 100% UFT ¥ gerefler HSO, TRAR®
RacRa--agad efid 6y & St arefae -
IEIAhE B AAHS BT & YT T ot &, i
Sk SESE

400
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confirmed the connection between
homocysteine levels in body fluids and mild
cognitive impairment (MCI). Given this, there is
a significant drive towards developing a point-
of-care (POC) assay for measuring plasma Hcy,
which could facilitate early detection of CVD
and MCl and aid in individualized therapy
monitoring. We have developed a kit that can
directly measure Hcy in human blood plasma.
Moreover, the kit can detect Hcy selectively,
even in the presence of cysteine and
glutathione. We validated the calibration curve
using known Hcy solutions. In collaboration
with CSIR-CCMB, Hyderabad, we are working
on the clinical validation of our kit.

o Tis & [R3fer=7 31 3ret Gienl & Hia Ferlvag
qictaamn

Figure: Fluorescence response of the probe
towards various amino acid solutions.

In a separate project, we developed two
novel biosensors capable of detecting bisulfate
in 100% water at a picomolar level with very
high binding affinities. Bisulfate is typically
consumed through a daily diet, and an excess
level in the body is a serious concern. As a
result, there is an urgent need to monitor
bisulfate levels in urine, particularly in patients
with kidney defects. We developed 100% water-
soluble HSO4 -selective zwitterion sensors that
can quantitatively detect bisulfate in natural
bio-samples such as medicines, urine samples,
edible vegetables, etc,, which is
unprecedented.
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THEME : ENERGY

ferrrTer o araTd

T3NS, IR.-HST THD g A1 AT SFTHE FEA (CSIR-CSMCRI) AR T debeitept F
3o URTETRie SUGHRERIT & TR TR ol SR # S7ueT IeGHEAT &Y TR Y AR W g 2
GEATT =T G dTemmal, GR e I 3R AR Gred! & Fael iR g&ar ¥ Hecaquf Jur Y €,
g |R i Sret feraufiesror omferat & GaR anfier &, S s SR 3red-geb A F ol &
f&eRoT & forq Ageayul €1 Y At SR el T ehleheuT @veh, CSIR-CSMCRI =GR ardig
Folt & SRR TR ITINT & Fearc’ S&T HTH DY 81 Frolt HSRUN 3R BT Tebei1epi &b fepre F
ot wEcayul TR €% 81 SFTHeT dedl, YuRPUIER 3R $87 Aet SN Refd-maafiep Suewun &
V& T JER & IR bl &l S[aT Fell ¥l IR Tel I8 B BT S &8 UM WR Frofl HSRT
Y FAICRIT et Gaerey T 8, Ry TelTenvufir Froif Hourferal bt FwreareT iR SeraT 5 JUR & bl
SIS 3R FRAIRT ICUET & &7 H, CSIR-CSMCRI 7 TR $_AT SR [T 81 TS 9 IR-@Ter
T Sl 3 TS NTeT ScdTa OR ST U fChTas ddbfedd 8 I PRl ol $9b IR, et
gk ddTet & GeTaTer arrSrsiet ® faer 7 o oy 88 2, Rorctepr Iexa Sfarsy $8 o) iR &y
B AT 8 AR & AR-AMAT el STaR Febeiepl § At TIRY 88 21 Ieera iy Suatieerdy §
RIS & feetiferRIT 7 T AreTRies U uR AR-a1ford @R I e SRR 37 <ot 8l
T & ST BT I5e 37 YUMol e AT &5l § earees IIpriT b fof argpferd o &, foraey
T 3R Tes 9geTel b Ugd H JUR & bl CSIR-CSMCRI 7 $Ei0d SIRW, IfHaRicT st
TIICR, STl SaIaomT & AMRT, IFERIE i R, TaT et 3ih e iR
it fafermer |fthar SR @ TRl & T F9G0 SRR I FedIT §91g @M 8l
ATSISTRAT STH-ATHTHRT BT AR DRAT & 3R FEATT &l SARERT SURART DT TLh T o
CSIR-CSMCRI & IR Jwif FRNTEIGT 3rcamgfrer aRiemr Jlaems & o7 &, e IR a1 iR
qigYet BT AT T qRIeI0T R & A3, U A0, TWereRISAMS!, 31k =T 3 Sueor
et 81 I I e TR Hort debiienl 3§ I FTHL 3R B BT G et 8, St dcid
S Feaie 3R Sod Ui dTel sl B AT Bl 81 PoT ey, CSIR-CSMCRI 2019-
20 & SR Foif & Ry § Iepea 91Y U &l e &l AR IR Tiiepi, Froft HSRU, e,
3R STeT SU™R YunTferdl & HATfer SHeh! dfdieh Foll IRl T FaI-8T 3R el FHTE! & Jegd A
AT R &Y SRTIAR Tl T qericht 8l
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Thematic core competence

CSIR-Central Salt and Marine Chemicals Research Institute (CSIR-CSMCRI) is continuing
its tradition of excellence in energy research, building upon its historical achievements in
solar thermal technologies. The institute has made significant advancements in
improving the performance and efficiency of solar ponds, solar stills, and solar collectors,
including enhancements in solar thermal desalination systems essential for water
purification in arid and semi-arid regions. By integrating new materials and technologies,
CSIR-CSMCRI has achieved greater efficiency in capturing and utilizing solar thermal
energy. Notable progress has also been made in the development of energy storage and
conversion technologies. Research has focused on advancing electrochemical devices
such as batteries, supercapacitors, and fuel cells. Ongoing work on redox flow batteries
aims to address the challenges of large-scale energy storage, enhancing the viability and
efficiency of renewable energy systems. In the field of biofuels and biogas production,
CSIR-CSMCRI has continued to innovate. Research on producing biodiesel from non-
edible oil seeds, such as Jatropha, offers a sustainable alternative to diesel. Additionally,
progress has been made in developing microalgal biodiesel from oil-rich algae, with a
focus on improving yield and efficiency to reduce dependence on fossil fuels. The
institute's efforts in solar-powered water treatment technologies have also advanced.
Notable achievements include the community-scale solar-powered brackish water
reverse osmosis plant established in Tilonia, Rajasthan. Ongoing research aims to
optimize these systems for broader application in rural areas, enhancing access to
affordable and clean drinking water. CSIR-CSMCRI has maintained strong international
collaborations with leading institutions such as ETH Zurich, University of Exeter, Instituto
Tecnologico de Sonora, University of Sydney, Bulgarian Academy of Sciences, and
Technical University of Sofia. These partnerships promote knowledge sharing and
strengthen the institute’s international presence. The solar energy laboratory at CSIR-
CSMCRI is equipped with state-of-the-art testing facilities, including setups for solar cell
and module characterization, thermal imaging, spectroradiometry, and various other
instruments. These advanced facilities support comprehensive research and
development in solar energy technologies, ensuring accurate performance evaluations
and high-quality data. Overall, CSIR-CSMCRI is continuing to excel in the theme of energy
throughout 2019-20. The institute’s advancements in solar thermal technologies, energy
storage, biofuels, and water treatment systems reflect its ongoing commitment to
addressing global energy challenges through innovative and sustainable solutions.

3P 3R &R ATET & 9§-Salu--sdaTaiiet dratec(ll) Sroie gRT dgaesied
eI o
Electrocatalytic oxygen evolution in acidic and alkaline media by a multistimuli-
responsive cobalt(Il) organogel
R-ggdarel fde wd ufdadl  sid:fbarsil @ Supramolecular metallogels involving dynamic
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METRT FUHIfIFRIeR Heaioled, dgaid Al
R ARG Sl T Joril § &R gaarogdr &
Co(ll) I, =1 amuifes AR drer Aall-ifFHoe
(Codid) &l ARSIH-TE TRl wieh W
FRIRT foham T, ST CrRIwiTer 3791 h UeraT-aTgfreren
THTE 3R G faetres STupail & dftar camde grggior
S~ o HRUT TTIRT T-GER & Ut brall &1
CovleT & UTH Co-uikividT, WW—WW
T SR T FT YT TlE & &, P gar ¥ qE
fhaT T R Fl-4T8! SRy Co,0, HTH {3t
39 Co304 Bl ol Co-SRIiel ¥ & 73 dfep
3G Co(ll) Tl & @THHRI THEl 3R Peret
JiediiorT fdrd JAffhar (OER) & fow fagga
IRDT F feomgT ¥ forile @RT co?’ 3R co*t
T3l & ReRIARUr 1 Hedid AT ST |al
ST, SR 3R Co,0, 7 el 3iiR &R Aregsy
% OER & foru Icgpe fifafey wafdia $h e faed-
TS STl | 9T Tl f& Co,0, 7 el
qegy § 98eR Tey welfa &, Sefe ama
e § SRS 7 S8R el faam & OER ¥,
ORI 9 91.72% $I g WNIfsd &l (FE)
fexaTg, SN 5 v HaeT FRifid semm-aRae
TRINT ¥ ST RN R AR iy F gt faega-
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Electrode Surface

CSIR-CSMCRI

and reversible noncovalent interactions offer
advantages over polymeric gels due to their
superior tunability. A stimuli-responsive Co(ll)-
containing, low-molecular-weight metallo-
organogel (CoGel) synthesized on a nitrogen-
rich triazole platform exhibited autonomous
self-healing capabilities, thanks to extensive
hydrogen bonding between the exocyclic
amines of the triazole moiety and the
entrapped solvent molecules. The CoGel-
derived Co-xerogel, which has a crumpled
sheet-like morphology and a large effective
surface area, was calcined in air to produce sea-
urchin-like Co0;0,. This Cos0, was compared
with the Co-xerogel to assess the beneficial
effects of exposed Co(ll) sites and the
stabilization of Co** and Co3" states by the
ligand in designing efficient electrocatalysts for
the oxygen evolution reaction (OER). Both the
xerogel and Co;0, demonstrated excellent
activity for OER in both acidic and alkaline
media. Combined electrochemical studies
revealed that Co;0, exhibited better activity in
acidic medium, while the xerogel performed
better in alkaline medium. In alkaline OER, the
xerogel showed a high Faradaic Efficiency (FE)
of 91.72%, as observed from a convection
controlled mass-transport experiment. Our
results open up possibilities for developing
efficient electrocatalytic systems in the future.

 Blectrode Surface

fa: PIsToC1) HETISter 3Y HTH Co,0, BT YT PR [Fga-FHRT OER!
Figure: Electrocatalytic OER using a Cobalt(ll) Metallogel and derived Co;0,.

ACS Sustainable Chem Engg 07 (2019) 16094-16102
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T Saet e quf 31 GIRBIRICR fearsw: Riemae-ew gftaor

Seaweed based all olid upercapacitor devices: olvent f

S A H, & Qs ATl Goar HRgieT o
M F IS §Y FARR S 3§ uRafiia e & forg
Uehel-aRuT UfehaT faaf¥e dt 81 Tear I & arg-
JUEeT T WD BT A EeRITeH-sIes, fed-
RIS 9 J Afepdy arhle AR @ Fmfor
foam 9 IreEft & fo-sokia Jmay Hog o & HedH
¥ e Joa iR Rer fflre fargd enfer neRfa
VN 3T aregET ¥ IUANT Ht T goacre qrEl A
T 9100 mS/m & Joa g areiepd 3R 376
m2/g ¥ 31ferep 1 gt wde & sufan v |t S
JURSURIEY IUSRUT, ST HzPO4-PVA fthes &l
YReX-FH-geaeIelge & w0 § AR UF-800 @l
golacIUded ARl & T § SUANT fasar T, 7 330
Fig ¥ 31fer &t Soa Areife aniar ww &, iR
10 kKW/kg BT ST o+ Uafefe faar g arfafves,
A Q-getdrele YURPURICR 7 anreef degd fa-teR
gIRAT @JaeR @ Ui far, S 97.5% enRar
TREIUT & [T 5000 TAhl b 2R Tl

pproach

In this study, we have developed a single-step
conversion process for transforming seaweed
Ulva fasciata into interconnected nanoporous
carbon. Pyrolysis of Ulva biomass produced an

inherently heteroatom-doped,
electrochemically active graphene
nanocomposite.  This  material  exhibits

relatively high and stable specific capacitance
through a doublelayer charge-storage
mechanism. The electrode material in this
study demonstrated high
conductivity of approximately 9100 mS/m and a
BET surface area of over 376 m¥/g. An all-solid
supercapacitor device, using an H,PO,-PVA film
as a separator-cum-electrolyte and UF-800 as
the electroactive material, achieved a high
gravimetric capacitance of over 330 F/g with a
power density of 10 kwW/kg. Furthermore, the
symmetrical two-electrode supercapacitor
demonstrated ideal double-layer
capacitive behavior, remaining stable up to
5000 cycles with 97.5% capacitance retention.

electrical

electrical

a7 Ulva fasciata SITEIRT &CVRICH-SINS SATCIS I &1 SIREGICHS [97VI GIeairicy 1sarge 4

3BT HTTISH FT LED FT i1/

Figure: Schematic representation of Ulva fasciata based heteroatom doped electrode material. Light
up of LED by developed electrodes in supercapacitor device.

ACS Sustainable Chemistry & Engineering, 7 (2019) 174-186
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g ®R W Fafa e smenRa Wi ardir fieraviieor o

Small-scale evacuated tube based solar thermal desalination unit

i 1 g ATH @R &, Fatd gge saRd R
I SHTSAT b &f TR P fSoreg faafid oy
f&TTeT T W 3 dreft |k ftaar, arg Ay,
qfRdeft A9, SR STt &t faeaTd 3R Frie Sret
BT AraeIdHArR Y HUSS! R 3MUTRT A g
feotgT A, U diglar IR Reet @1 fafd g
WUTESd (ETC) & W1 Uhldd fdbar T 3R U
fereer freiwroT fépaT Tl $9 Tehiepwur & SeuTeehall 5
AT 24% DI IfE gL ALITT BT T HEQYUf
yge] ETC ¥ T SMYfe Siet *R1a T T oMl S
gP1s H, ETC T @l U arg-<fiferd deer & aref
Tehtepet fendT TIT ETC T URURe SR & ¥ 1)
R 3T TuITelt & 399 & ©9 F TN T m
SRR @Y IR 6T 90%, 80%, 70% 3R 60% ATIfT
STl HRTG &T & A1 faar mam 1 me2 i IR &=
&, G g § 50 ppm @ SAGUIT & ATy fifed
31ferpaT 5.47 e I awr o=l sy fasam =m
ThTgpeT $hTS b HINAT GaclT 18.48% offl &

(A)

f3: ETC Tahig Giv SITTa S1gal - ISomme 1 31 2/

Figure: ETC integrated solar still units- design 1& 2.

aIfees Hfedeet 2019-20 | ANNUAL REPORT 2019-20

Two types of designs for solar distillation units
using evacuated tubes for potable water were
developed. The designs were based on
parameters such as incoming solar intensity at
the installation site, wind speed, ambient
temperature, feed-water characteristics, and
output water requirements. In the first design,
a stepped-type basin still was integrated with
evacuated tube collectors (ETCs), and a
detailed analysis was carried out. The
integration resulted in an average productivity
increase of 24%. The study also focused on the
warm feed-water charging time from the ETC.
For the second design, a small-scale solar
thermal desalination unit, an ETC system was
integrated with an air-cooled condenser. The
ETC functioned as the basin for the solar
distillation system, replacing the conventional
basin. Experiments were conducted with feed-
water charging capacities of 90%, 80%, 70%, and
60% of the basin's capacity. From a 1 m? net
basin area, a maximum of 5.47 kg/day of
potable water with a salinity of 50 ppm was
obtained from seawater. The average
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g1l P AT Gaeriar Bl A I<arfed arT
&Y wfer ofic? @RI (CPL) & 3R 9= ST -]
ARTC UHT ¥ Yol AN, aTfidh WEREE AFTd 3R
i AT AR S PRepI R fIaR fosar mm
UTH 3ffhS] & YR TR ST gbTal Bl ThIcl-31T
fea T 3R IS¢ IuGH T W 5H THR TfiT
fomaT TRT fop & &1 b St HTHAbTaT T Siet Sueted
ENEED
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efficiency of the integrated unit was 18.48%.
The economic feasibility of both units was
estimated based on the cost per liter (CPL) of
produced water. Factors such as capital cost,
annual maintenance cost, and annual salvage
cost were considered in the calculations. Based
on the data, a scale-up was carried out for both
units, and they were installed at suitable sites
to provide water to recipients at those
locations.

Solar Energy, 188 (2019) 561-572

o] A & CO, Y HoeR I G daTet HIeEerD & FHeif Bl SedreT
Generation of energy from microalgal feedstock through CO. capture from flue
gases

3T UTaR feifcs HaT & UM ol dremal (360 B
Hdiex s & a9 T ) gew darer dr @t it
g, T 1000 & Hiex & @1 ST AT mm
feaR 2019 ¥ A1 2020 & S FRHRT IcUTEHAT 8
T Uy & Hiex ufey & & 13 a1 ufer & Hiex ufer
&1 & v & @ YSEr vor. & fore Sifdw e
T A & U T FRifera daret Sta g1 @1 e

GRIGIUT T TN S99 SRR 3T Fe9d el i1 et o
U Y 1Y & SdTet e [dehTT U BT JATehor
T AT, i $94 S bl SUANT freer Hof H ged
SlaTeT JTETRT TSN e 3R IU-Ial &
Tl farepry o feq febam T e

fa: WW@#@WWW@W@%

Large-scale cultivation of microalgae in open
ponds (with a total volume of 360 m?) was
conducted near Adani Power Limited Mundra,
utilizing an area of 1000 m? Biomass
productivity ranged from 8 g m2 d"'to 13 g m?
d™ between December 2019 and March 2020.
Successful testing of de-oiled algal biomass as
an organic nutrient source for Vigna radiata L.
was performed. This endeavor aimed to assess
the growth profile of microalgae cultivated
near the flue gas chimney and to use this
knowledge to support the integrated
development of microalgae-based biodiesel
feedstock and by-products at the power plant.

Figure: panoramic view of large-scale microalgal ponds.
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THCaAThNUT FETfer JIarehRuT o foTg ME-fepameerdper GaRt oier ffeerar

Protein-functionalized aerogel membranes for gravity-driven separation

3 eI U, T WH-RhaHbd @RI o
frfeeral (PFAMSs) @ Mo febar 81 PFAMS @ 1o
fERoT SEM, FT-IR, 3G-UV, 3R TGA & IuarT
SR fobarr T 3 ffeaat Steita a7 srcaferen
R 3R grrashuiiaar vefRia exdt 81 57 et
&l deT Rt 3R UGl &l Tocd ey vl-aferd ael &
& T | T b b (1Y FoheTdTgden TIeru
fehaT TRIT PFAMs =1 TRcdTehsur o dad 430 ¥ 605
L-m?h! &I Ioa FelanT SR & A1 ATHT ~98% q&
STeT UTH febam 28 R Gt QdTer ST BT SYART
PRSP GHieRU-gbel A fRifeeral & fabry &
HATH ISTEIT A A 0 &

In this study, we demonstrate the preparation
of protein-functionalized aerogel membranes
(PFAMs). PFAMs were characterized using SEM,
FT-IR, solid-UV, and TGA. They exhibited high
stability and recyclability under aqueous
conditions. These membranes were successfully
tested for the efficient separation of oil spills
and emulsions using gravity-driven force.
PFAMs achieved ~98% pure water with a high
flux rate, ranging from 430 to 605 L-m*-h™" under
gravity. This work represents one of the best
examples of developing environmentally
friendly porous membranes from seaweed
biomass.
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fRral: PFAMSs @ H1e24 @ de-sic 3101 & Yejerehev] bl FIST1ag FRgfall

Figure: Schematic representation of separation of oil-water mixture through PFAMs.

ACS Sustainable Chem Engg 07 (2019) 4814-4820

=T ST SWTEE! ure(RFTEfISE raRrtgs) fafeeat

Low fouling amphiphilic poly(vinylidene fluoride) membranes

SYIETE  Uiel(faAgferd  weiRge)  (PVDF)
ffeerat Frferfaa faftml grr IR & 7€ (1)
PVDF, Ulcii(fimgar urRifereM) (PVP), 3iR
UTett(STSAReRIcaa) (PDMS) 3R dicti(Tfehs

048

The amphiphilic poly(vinylidene fluoride)
(PVDF) membranes were prepared by: (1) non-
solvent-induced phase separation of a blend of
PVDF, poly(vinyl pyrrolidone) (PVP), and a
hydrolytically stable segmented amphiphilic

it ufddest 2019-20 | ANNUAL REPORT 2019-20



ditrenis3ime-efteaudeanesns

TeAIgDIe) (PEG), T gTgglensgica BU ¥ Rer @ied
SR Aeagard (T IR de 8i €), & s
&I R-Rremae ARG =0T qerErRur HfdhaT, 3R (2)
wfifsparefier PVDF sie foifeeal &t @@ =
HRIfcHd PEG 3R PDMS SRT ddg GUgT SRl
el BIRCT Hler § PVDF & |1l T T 3R
fiysror ferfeemat ot Afgaws 7 ReRr 3@n =R gepd
ufha & SR, Weaged F JEIT g I g,
9 g8 I9gHE! 99 Sl 8 (Al 1) 39h
i, PDMS iR PEG Uas SoR&STHIT SiTet RaT
@7 fmfor HRa & (ATTeT 2)1 PDMS S feifeerat dhr
TqaE W favagds RaRa el 8 ofk wrefert qfh
0T T SGT 81 1.7% wiw TEageTd i I Bt §
fiet & IR &t TS fErectt ¥ T 280 L-mh ! &T
el JaTE &R 3R 99% & 3ifden ot @ sR<fiavur
weffa fear, ar & 035 IR & G W
ISHHITPRD-AeT iR ISHHRIDRD-RR Tl -+
T U @7 fed R & 918 T 99%
Tl AW SO WTH Dl e SHIREe
f3reett T >98% &t Fefad A SR B A
wrafer ugfRy ft vefRid 6 g ffudia, gt ferech
o G FfIBISerT 10 &1 seif ST 3iR gl Heme &
HTETH A (AR 6 78 ffeer $r oreel ufirmrsforT
farSealt @ S PEG WS & gEeyH WUE 3R
PDMS TSI &1 ISl Hfth fEeiarai o & Sirem

CSIR-CSMCRI

copolymer (containing urethane linkages) of
poly(dimethylsiloxane) (PDMS) and
poly(ethylene glycol) (PEG), and (2) surface
modification of the reactive PVDF blend
membrane using functional PEG and PDMS. The
copolymer was compatible with PVDF in the
casting solution and remained stable in the
blend membrane matrix. During the phase
inversion process, the copolymer undergoes
surface segregation, rendering the surface
amphiphilic in nature (case 1). In contrast, PDMS
and PEG form a crosslinked network structure
(case 2). The PDMS domains are
heterogeneously distributed on the membrane
surface, facilitating fouling release properties. A
membrane prepared by adding 1.7% w/w of the
copolymer in the casting solution exhibited a
permeate water flux of approximately 280
L-m*h~" and oil rejection of over 99%, with a flux
recovery ratio as high as about 99% after
filtering  surfactantfree and surfactant-
stabilized oil-in-water emulsions at an applied
pressure of 0.35 bar. The post-modified
amphiphilic membrane also showed >98% flux
recovery and low protein fouling propensity. In
contrast, the pristine membrane exhibited poor
antifouling properties. The good antifouling
properties of the membranes, prepared
through blending and post-surface
modification, are attributed to the hydration
effect of the PEG segments and the fouling
release properties of the PDMS segments. Thus,

81 39 U, ffeeral & Aael wR wrsfer gfth the dual effects of fouling release and hydration
Dangling
POMS-linked-PEG
PDMS s, 33882
m PEG 8800889
® Foulant Both-end tethered

Reactive membrane POMS-linked-PEG

v
¢ 453¢ 3

T2 35107 iR G ferfeeral 3 PDMS S 3iR PEG #%@efl GIRT 1459 Il & [~H10T a7 feAv)

Figure: lllustration of formation of heterogeneous surface by PDMS domains and PEG chains in the

blend and post-modified membranes.
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3R B & e T FehT Bl &

are operative on the membrane surfaces.

Sep. Purif. Technol. 232 (2020), 115940-115951.

J. Membr. Sci. 583 (2019) 278-291.

UTel(YRpTS SIS d-HE-2- 3PS SI-2-A -1 M- RIehI e 7<) &
RGN WE-Acad e R fafeaart: soacrerafeim & fag neef=
fersderor

Crosslinked poly(acrylonitrile-co-2-acrylamido-2-methyl-1-propanesulfonic acid)
conetwork cation exchange membranes for electrodialysis performance

FHGUT WY & diefi(Ufhagersen) iR diefi(2-
UftherrTgel-2-9fe-1- MU IehIfie  37a) (PAN-
co-PAMPS) & IT5fe0d Heageid & ATegIgel TB!
& T2l BISGI ETSSC PI AIehiHen Hfcifsar anfier
8l §7 a1 Udbeld! I WEageildRU PAN & SUEITHd
STeRIE 3R PAMPS & Sicieal JiRIfd S+ & st
fErsrofterar @1 agrar 8, e freelt Afdey F wew
STET GG Y AT AT 21 feel Afcaa
et & St qerarepvur 1 8 Y gfY g B &
SMHINDT & FTI-F DSC, DMA, TEM, 3R AFM
ool & Areem F B TE) R AT g=E
faferrr frfeert (CEMs) & U Serag-SriforfT
& AT Y STl & [AcAquitxor et o forq o |

PAN-PAMPS-2

- Sy
= s LD

PAN-PAMPS-2

The synthesis strategy involves the sequential
reaction of hydrazine hydrate with the nitrile

moieties of random  copolymers of
poly(acrylonitrile) and poly(2-acrylamido-2-
methyl-1-propanesulfonic  acid)  (PAN-co-

PAMPS). Copolymerization of these two
monomers enhances the miscibility between
the relatively hydrophobic PAN and the
hydrophilic ionic PAMPS domains, thereby
preventing microphase separation in the
membrane matrices. The homogeneous, co-
continuous morphology, with no microphase
separation, was confirmed by the uniform
distribution of color solutes in the membrane
matrices, as well as through DSC, DMA, TEM,
and AFM analyses. The crosslinked cation
exchange membranes (CEMs) were utilized for
desalination via electrodialysis.

-

PAN-PAMPS-2

- Nk

o midfAferare PAN-PAMPS-2 & Febreii geseld (A) 5o, (B) it 37T, 3R (C) FeflefiT & o1

ST 3raeerrail 5

Figure: Optical micrograph of representative PAN-PAMPS-2 in (A) dry, (B) water wet, and (C)

methylene blue dye absorbed states.

Polymer 180 (2019) 121680
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Y CgH,F 15-UTelSTEHATS A NI ffecral or fFHior: eI &Y 5131 31
THTT

Preparation of new CgH,F;;-polydimethylsiloxane membranes: Effect of cross-
linker amount

5-50 5% TRFAR (RFRI-3Aegen)ierT &
T PDMS T ARSI &b IR &1 15 CgH,F .-
diefiesiugaliciadd  (PDMS) ffeeat  @r
T fhdT T 17 Toi% SIcRGI oI dTeit fefeai!
7180 g m™ h™' & 37T Felad P AT 18 BT IHE
gHTen gt fdeT ues fovamar, SEfd 5 a5 %
ARG g1t f31eetl ¥ 345K UR 190 g m™2 h™' @r
ST FeTa 3R 16 T e Tuieh Hafid famam
39T 3iR T & TR & forq fshar ot g
29 kJ/mol 3R 25 kJ/mol T TE, St I & 5 78
fereett 3 Ruids PDMS feifeerat T gemr & Sta-
ST G o foTY 31fereh TrTeen 2

CsH,Fis-polydimethylsiloxane (PDMS)
membranes, prepared by cross-linking PDMS
with 5-50 wt.% trichloro(perfluoro-octyl)silane,
were investigated. The membrane with 17 wt.%
cross-linker exhibited an excellent
ethanol/water separation factor of 18 with an
average flux of 180 g m™ h™, while the
membrane with 5 wt.% cross-linker achieved a
maximum flux of 190 g m™ h™" and a separation
factor of 16 at 345 K. The activation energy for
ethanol and water permeation was found to be
29 kJ/mol and 25 kJ/mol, respectively,
suggesting that this membrane is more
selective for bioethanol recovery than other
reported PDMS membranes.

Sep. Sci. Tech. 54 (2019) 329

IT-ATT UfTe™ tRIRART f¥ee &1 shvifgR

End-of-life reverse osmosis membrane rejuvenation

& ST-U el RRR (RO) ferfecrat @t
FHTE R 2 Uep HfshaT debeilep fepfRae i &1 89
T g RO ferfeerall @l giofiae ) Fehd & iR I8
sfdher SeT RO, TUfRIE Set G IuANT, AT Jfergew
fARede SRy e AT dbfed SN 3 SUANT Y
Sepl 81 T TS ferferat @ fFriferiRae s &
forq Suantt ferferal & afkafe fovar ma &:
1. PH-TAUIIAT dTer Afher SfeT BT faerauiieor 3R
3TAfRE et STAR/GT: ST
2. TETE &R §QIR, olfd o1aul IRfipfer Hee @t
1Y ST g, Het SR o 3iferes wfreema|
3. Jrferged frede St ferfeerat & afked
T, fRY &9 faepRiet fobar &, 1 dhared ferfeeral &
SfteT e ST 3R Srufire & Her =iy s, afeen

aIfife wfddee 2019-20 | ANNUAL REPORT 2019-20

We have developed a process technology aimed
at providing a solution for end-of-life Reverse
Osmosis (RO) membranes. We can rejuvenate
discarded RO membrane elements for the same
or alternate applications, such as brackish water
RO, wastewater reuse, or ultrafiltration. The
discarded membranes have been converted
into useful membranes for the following
applications:

1. Low-salinity brackish water desalination and
wastewater treatment/reuse.

2. Partial  substitution for the original
application by enhancing flow rate while
maintaining salt rejection performance.

3. Conversion into ultrafiltration-like membrane
elements.
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T el i AT 3R I Ieara F I Fersd
R IO BT F Peb qITaRYT Y fF AT TEAT
Sar-fafire garae e fer o7 w € arfe s
Jaeild PN 3l &R OB of ST o Gl

A o S AR-A W A IRAAE HGFR &
rifiies T IET H U URiere waA i, s
3R dtenfirhr fermT gRr for e aReemT & &,
T B TS &

.__L; 1Y <a

Lo -
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The solution we have developed not only
extends the life of membranes and creates
value from waste, but also benefits the
environment by reducing the demand for new
membranes and the associated greenhouse gas
emissions from their production. Industry-
specific solutions are being developed to
advance this technology to the next level. A
pilot plant facility has been established at the
Experimental  Salt Farm, CSIR-CSMCRI
Bhavnagar, through a project funded by the
Department of Science and Technology.

T-_‘l

W#wﬁagﬁw

Figure: Pilot plant facility created at experimental salt farm, CSIR-CSMCRI Bhavnagar.

SieT W frder ST Y g & foTy Sa-sraenue & W F ufe ST et
it BT IUAT

Waste of Jatropha seed cake as bio-adsorbent for mitigation of toxic ions
from water

S 3T H, TCIHT & AU ST Weft (T e
& 915) | UIH Afthd deT @ famr foedt It
HINGT P g F AP g™ & forw Sg-3@aye
(AC-JSC) & U § I febar T SISt JERT
GRT I~ TSIl ST Feit & T Pl RIS
B & foTT U ST & ARTG aTetT S1ferenses AT
ST AT 81 AC-JSC &t R 8™ Pl &/ &
T B3 & forg T arifies Amest, S
3ffereniyes e /AT, MY faer @ |isd, pH, 3R
HUh T BT IMeggd fhar WM AC-JSC
AheldTgdeh SATf~eh &l FigelT T ST A= (WHO:
10 pg/L) & AR db &9 = fam sty
3mSR Hied, R MR (b = 146 AsV & ferg,

052

In this study, activated carbon derived from
Jatropha waste seed cake (after oil extraction)
was utilized as a bio-adsorbent (AC-JSC) for the
removal of arsenic from water without any
chemical modification. The Jatropha seed cake
waste generated by the biofuel industry can be
considered as a potential low-cost sorbent for
removal. Various experimental
parameters such as adsorbent dose, feed
solution concentration, pH, and contact time
were studied to evaluate the arsenic removal
efficiency of AC-JSC. The AC-JSC successfully
reduced arsenic concentration to within the
permissible limit (WHO: 10 pg/L). Adsorption

arsenic
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3R b = 96.1 Aslll & foTQ) 3iR Fefora (Kf = 0.671,
n = 0.350 AsV & foTq, 3fl¥ Kf = 0.964, n = 0.250
Aslll & forq) enfiret &, 1 ST arftranyes Al @
quieT = & foIY foham T SIS 3redd & a8
o frerar & &5 7 aiftreieed wferam e off
(AG = -8.58 KJ/mol AsV & foTt 3iR AG = -8.60
KJ/mol Aslll & fera)|

CSIR-CSMCRI

isotherm models, including Langmuir (b = 146
for AsV, and b = 96.1 for Aslll) and Freundlich (Kf
= 0.671, n = 0.350 for AsV and Kf = 0.964, n =
0.250 for Aslll), were used to describe the
adsorption kinetics. Thermodynamic studies
indicated that the adsorption process was
spontaneous (AG =-8.58 KJ/mol for AsV and AG
=-8.60 KJ/mol for Aslll).

R 3T 9mrer & forv Sig- siferertyes o1 fHfur 3ite Sy

Figure: Preparation and application of bio adsorbent for arsenic remediation.

Int. J. Sci. Eng. Res. 10 (2019) 1053
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Ueh Fei Hiedt faspiia fear 1, forad siafa ged
darer & Ieg-ged IR (y-forifie v, e-
Ul &flk e UI8eR) &T e tdh eRd
g & At ¥ b wr, RRW M
JIEHE AT BT HET A & BT § IUIFT fHAr T
SR FTSPIEC BT STAN HT §Y 200 e 3R
20 B HieX & R U= G&H daret Bl Wl § 1.67 T
ufer offex ofer & &Y ST st oTe &t 781 Pt
forfire Iearaandr erses IR R &1 21% e, R

y-fer el 3ret oRTT 7% 5 BT IR &b B
o Suferd Tl Fiebret ¢ e ddTer def Bl AR V-
forTetfien 3meT &Y GwifH o IRAT frfaTerT e
aTToiverge RifefepT SteT hIACTITRT b HTEdH 3 JREpel

forar T

v
—-—
r2
nera of 200
Generation of L ass cultivation
inoculum

Purification using argented
silica gel chromatography

A sustainable model was developed for the
production of high-value products (y-linolenic
acid, e-polylysine, and protein powder) from
microalgae using a greener approach, with
ammonium bicarbonate as the carbon source. A
biomass yield of 1.67 g/L/day was achieved using
ammonium  bicarbonate  for  microalgal
cultivation at scales of 200 Land 20 m. The total
lipid yield was 21% of the dry cell weight, with y-
linolenic acid constituting approximately 7% of
the dry cell weight. The extracted microalgal oil
further through

fractionation argentite

was processed urea

and silica  gel

Sundried Chlorella
Hiomass.

Oil extraction at pilot
scale

Microalgal oil
(Totallipids)

)
:.B

Deoiled biomass

[ &7 SJaret STeTRA TTAT-Ioralca 3ol FeUIG @ 1ory e Hiaa

Figure: Sustainable process for microalgal based gamma linolenic acid production.
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gl Saret atrenRe Sta Seiud! 4 Al afeh ged
1Y ST €, 3iR 3 Sa SEiue Scuredhar B HY agr
& AT Gl Y TG FET B DY ST B UST Bl
& — I i T 3 T T (49 T §9 T b AT
& forq, Siet - it Reufer o warent & dtel o= G w2
fearr mam, forem arey &1 eoaTehgehe FHe daTel S
IETD (KSWE) T 5T off fosam mam e & forg
SRIh RIFT ST ¥ TV AT CetethiH BT SHTT
NP STl b AP T qHeEv fhar T 3R
G R0 g F e bl ) aRumEt & feor
 IqT I fob KSWE-SUATRE et bt ef=m 3 o
gte F &g ST At afraafs ¥ faw <@ =T, S
fr=ferRaa 9t & Gafer o W g, SifdrT
Ry fem, Sea 97 (RFafer), aRaed, o
T, gfFericgs qATEd, qUT SRiT T
T8I TRTEdl S rfeafh v § a8 grIr
Uq SRaffforaesT) & Gafdr Sfiel &f Sedf e ga,
Safes ¥ T GepIoT TS S ST T =T
e <ar e & snrfaes fsa st sraetia
¥ TS TRE Ul W g, oSSl $t dE gfE,
3fferep ST SedTedar, 3R KSWE-SyaTRa utel &t
STt & T T b Reeifer 3 s et < sifres T
EICIRIE]

CSIR-CSMCRI

h

Seaweed-based biostimulants contain a variety
of active constituents, and understanding how
these biostimulants enhance productivity and
impart stress tolerance has long been a subject
of debate. To address this, an experiment was
conducted on maize plants subjected to water
stress, with the concomitant application of
Kappaphycus seaweed biostimulant (KSWE).
Appropriate controls were maintained for
comparison. The transcriptome of the roots was
mapped using the lllumina platform and
compared with the control group. Analysis of
the results revealed that several genes involved
in pathways related to protein metabolism, cell
wall development, signaling, transport, stress
response, development, secondary
metabolism, hormone metabolism, DNA and
lipid metabolism, major and minor carbohydrate
metabolism, redox reactions, metal handling,
amino acid metabolism, nucleotide metabolism,
and TCA and nitrogen metabolism were
differentially expressed in KSWE-treated versus
control  plants. Upregulation of genes
promoting enhanced root growth, gibberellic
acid and auxin signaling, seed development,
nitrogen metabolism, transport, and
antioxidant activity (e.g., glutathione S-
transferase and peroxidases) was observed,
along with downregulation of genes involved in

starch and sucrose degradation. These
molecular findings correlated well with
morphological observations, including

improved root growth, increased grain yield,
and higher nutrient content in the roots of
KSWE-treated plants under drought stress.

1. Appl. Phycology, 32(2020) 599-613
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FUHERT ey (SId) S e e,
wiferoRar  Reecr  (Afden)  drefer,  aRreiRaT
BICHICT (1. ), 3R MRIARET Bifawrer wRigt
fafeifget IR $T ardhwT FrEft ofiv anfermeiaTes
S AIBIferT BT e fhar T §7 T
Srerret} 2 AT & U7 TS 2TehRT bl 1A A §78 SATgeT
HUCRY 8] Hed "Il b ©Y § UGl St
sierfrTerT ifRiet iy & erca! @1 Rifdret o ardwr
T IeaTaend H gfeg e 8l A= e fify sfer
P T 21377331, v & S5 gl &

The sugar contents and oligosaccharide mass
profiles of Kappaphycus alvarezii (Doty) Doty ex
Silva, Solieria robusta (Greville) Kylin, Gracilaria
corticata (J. Agardh), and Gracilaria corticata var.
cylindrica Borgesen were studied. The sugar
contents in the biomasses of these seaweeds
indicated their potential as raw materials for
biofuel conversion. Fractionation improved the
sugar yield by loosening cell wall components.

FTIR analysis of different cell walls

rmr: ST 9 TR PeTTs STerRR, eraRa ST, MReIRaT FiHTeT ik TRreRaT

pifceprer avrrct Rifeifgedr @1 Sera)

Figure: The thallus of K. alvarezii, S. robusta, G. corticata and G. corticata v. cylindrica in natural

growth conditions.
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TRIHD TS Hehe g1 IraT IR & MALDI
TOF-TOF MS fa%I9ur = g8eidl & U wifcel 3R
Tfcrefier Siter 1 uefefd fobam arrprgaer sierarof=
R M SNORTIIRISS ShTSAT BT SedTa fohaT,
S IS GHoroReT IgeeT, TR BiicHeT
gt Rifeifzar, AR TIRIGRaT Bifdaier o T
<&l GRUTT S SdTeT I BT Sia S8 IedTe
& foIq ITNT ey Y T @ gufa & IRy
TSR & AR, T ALTIT cllel FaT el i
MfMIBRIZS T WHTZRT (OLIMPS) & Ugeit
RaTE 21 fFepet 7 ot Fstt datel aRE @ S
S IS & o7 U Jdhfedsd TI™E & T 7
SYANT R b & bt g &Y, 371K et st Saret
varTferat @t et wifer FRiHT & TEa ¢ sifenfis
Fe & WU H ABRIT B H THIEHT P IR
faam|

CSIR-CSMCRI
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£ 508
¥ |
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5. w0
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fractions revealed structural differences in their
components. A MALDI TOF-TOF MS analysis of
the cell wall demonstrated a complex and
dynamic network of polymers. K. alvarezii
produced the  highest of
oligosaccharide units, followed by S. robusta, G.
corticata var. cylindrica, and G. corticata. The
results suggest the potential of utilizing
seaweed biomass for biofuel production. To our
knowledge, this study is the first to report the
oligosaccharide mass profiling (OLIMPs) of red
seaweeds. The findings confirm the potential of
red seaweed biomass as an alternative resource
for biofuel production, highlighting the

number

potential of red seaweed species to be
developed as new industrial crops under the
Blue Revolution program.

Biomass and Bioenergy, 130 (2019) 105392

T 20 PRI AR Jal 3R Ty gafearur &)
iR &, S TRa Pt aTfifep o F T 7 3R SfeR
T AVE < 81 Blelif, ¥ qAfaxoliar & v Jes
QJaTe & Tt FEpET A T Bl 81 1908 § Uget!
1R &f foh 10 Tl & dlaret IRpe 3 oty 2017
TP, R TEAGT & AU Gt e daref
Tped (MMBs) @i 106 RuTet @ s fesam i,
TP §7 FHTFIT PIRUIT 3R THTET ST IaT SRTRIT ST
APl 110 a9 &b FeT Ay b SR Pol 154
MMBs &5 fT U, ST 24 g9t 3R 7 gt 9 Fafere 2
Tfaeger  (SHABRE) R crgmlsanTE
(TR TpeT |eW Hadt o, SRR w:
34.4% 3R 31.8% INeM fam 7@ Tca o
(PCA) 3 el FefT feb Ioer WSl ei8 19 (SST)
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Nearly 200 million Indians depend on India's
marine and coastal environments, which also
contribute approximately $7 billion annually to
the national revenue. However, these
environments are frequently impacted by
recurrent blooms of microalgae. From the first
documented marine microalgal bloom in 1908
to 2017, 106 reports on marine microalgal
blooms (MMBs) around the Indian peninsula
were analyzed to determine their probable
causes and implications. A total of 154 MMBs,
comprising 24 genera and 7 classes, were
reported during the 110-year study period.
Noctiluca (Dinophyceae) and Trichodesmium
(Cyanophyceae) blooms were the most
dominant, contributing 34.4% and 31.8% of the
total blooms, respectively. Principal Component
Analysis (PCA) revealed that high sea surface
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3R TV CTEPIST 52T TP P Hewaqui PRD
o), e I UINd dcd TR (NO,-N, PO,-P, 3iR
Si0,-Si) 3R ¥ SaurT ¥ FEEARIERN],
Vosiorrd],  IRINTIERE SR STt
SRAIBIRIRT & Spe T Wk fbar Frigeeger
g AT gfgaur 3fR R Sfiat it sreRar aFr
¥ Hag U T EfeRG e TegpeT (HAB),
R qea: SR @ gaar off, TR
gRuTHT & S ¢ 1, 5 Sfefta Siiat b argfes
q<g, 9 fasTeha, qaTETdeRT derfther faThdT,
RITSIICERT Heell fauThdr, o1 Y87 I f geg ot
aftafora 81 WRAIT TRIGIT & U SST & a6
TR 3R AT W9 MMBs (HABs dfgd) &r
3GRT 9T Tl & 3R 7Y PRSP FiTford! b IR i
AT DT T Fehcl &l ST TR Dl GRET & T
TCIT STet TR TATHRT Fs |G 3 UTed fRuThdl ¥R
T fafire AR SRy Sfer GRam ST o fag S
ElIEY
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temperature (SST) and salinity were significant
drivers of Trichodesmium bloom formation,
while high nutrient levels (NOs-N, PO,-P, and
Si04-Si) and low salinity triggered blooms of
Prymnesiophyceae, Raphidophyceae,
Bacillariophyceae, and most Dinophyceae
species. Noctiluca blooms were linked to both
eutrophication and the abundance of prey
organisms. Harmful Algal Blooms (HABs),
primarily dominated by Dinophyceae, were
associated with severe consequences, including
mass mortality of aquatic fauna, human
intoxication, paralytic shellfish poisoning,
ciguatera fish poisoning, and even death. Rising
SSTs and increased anthropogenic influences
around the Indian peninsula are likely to elevate
the frequency of MMBs (including HABs) and
introduce new causative taxa. To protect public
health, proper safety measures, such as routine
monitoring of phycotoxin levels in coastal

waters and local seafood, must be
implemented.
= ,
. Phasocystis B .
s Chatonello [mm— ! .
© ns Others
Hoctiluca
8 g m.n::: ]
! 2
£ -
g: 0 0 0 . 0 40 5 0

10

e [ e I

1908-1917 1918-1927 1928-1937 1938-1947 1948-1957 1958-1967 1968-1977 1973-1987 1988-1997 1998-2007 2008-2017
Decade

faF: TRAT TIGNT B ST G G&T IIaret TepeT (MMBs) 3T IdeTrid Rais] a) Tcier s gartaer
7 MMBs 3R &T7Re Jirel TP (HABs) &1 EIS13]1 T FIT10 b) FRpeT He alct T4 TTE 3iY
el &1 TR TR HIRAT FIIGT @ ST 377 Hrgrel

Figure: Historical records of marine microalgal blooms (MMBs) around Indian peninsula. a) Map of
occurrences of MMBs and Harmful Algal Blooms (HABs) along the coastal marine environment. b)
Dominant group and genera of bloom forming organisms and their frequency of occurrences around

the Indian peninsula..
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Several species of the cosmopolitan marine
macroalgal genus Ulva (Chlorophyta) are
economically important due to their high
growth rates and substantial carbohydrate,
protein, and lipid content. However, a
comprehensive analysis of these traits in any
species has not been explicitly conducted. In
this study, we investigated 109 samples of Ulva
rigida from fifteen locations along the Indian
coast for their carbohydrate, protein, and lipid
content, with a focus on potential for scaled-up
production. The carbohydrate, protein, and lipid
content ranged from 16.63 * 1.07% to 65.93 %
0.49% dry weight, 4.14 + 0.45%t0 26.0 £ 1.43% dry

weight, and 0.8 * 0.08% to 3.1 = 0.04% dry
weight, respectively. Principal component
analysis (PCA) provided an interpretable

overview of the main information encapsulated
in the multidimensional data set, explaining
72.1% of the total variability, with principal
component 1 accounting for 38.7% and principal
component 2 for 33.4% of the total variation. The
study confirmed that the strain collected from
Gopnath, Gujarat, has high industrial potential
due to its elevated carbohydrate levels. Large-
scale cultivation of this alga could contribute to
the socio-economic development of coastal
communities.

J Food Sci Technol 56 (2019) 4749-4755
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Water deficit severely limits plant productivity
and poses a major threat to modern agricultural
systems. Therefore, understanding drought-
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adaptive mechanisms in drought-tolerant plants
is essential for developing strategies to enhance
desiccation tolerance in crops. In the present
investigation, metabolic profiling using GC-
QTOF-MS/MS and HPLC-DAD was conducted to
evaluate metabolic adjustments under drought
stress in the xerohalophyte Salvadora persica.
Metabolite profiling identified a total of 68
metabolites in the leaves of S. persica, including
organic acids, amino acids, sugars, sugar
alcohols, hormones, and polyphenols. The
results revealed that higher cellular osmolality
under drought stress was accompanied by the
accumulation of several osmoprotectants, such
as sugars and polyols (sucrose, glucose,

mannose, galactose, erythrose, sorbose,

(RSP, Tefepiet, A=A, Hetareiet, TRei, dfelf, glycerol, and myo-inositol), organic acids
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Figure: Schematic representation of metabolic pathways showing the differentially changed

metabolites in S. persica leaf subjected to drought
based on information obtained from KEGG databa
metabolite levels, respectively.
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(galactaric acid, tartaric acid, malic acid, oxalic
acid, and citric acid), and amino acids (alanine,
phenylalanine, and tyrosine). Upregulation of
ABA and JA contributed to early drought
tolerance in S. persica. Additionally, the
accumulation of coumarin, gallic acid, and
chlorogenic acid provided antioxidative defense
to S. persica. KEGG pathway enrichment analysis
showed that the altered metabolites were
associated with starch and sucrose metabolism,
galactose metabolism, inositol phosphate
metabolism, and phenylalanine metabolism.
During recovery, metabolites linked to lysine
biosynthesis and alanine, aspartate, and
glutamate metabolism were significantly
altered. The findings of this study suggest that
coordinated regulation of various metabolites,
metabolic processes, and pathways enables the
xerohalophyte S. persica to adapt to drought
conditions. The knowledge gained from this
study will help develop drought tolerance in
crops through genetic engineering
breeding approaches.

and

Plant Physiology and Biochemistry 150 (2020) 180-195
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Seaweeds are a rich source of metabolites,
including polyphenols, flavonoids, and amino
acids, and have been used as food or food
supplements in Asian countries since ancient
times. Eighteen abundant tropical seaweeds
(seven green, four brown, and seven red) were
collected from the Saurashtra Coast of the
Arabian Sea (Gujarat, India), and their phenolic,
flavonoid, and amino acid compositions were
analyzed. Liquid chromatography-mass
spectroscopy revealed the presence of
important polyphenols and flavonoids. High-
performance liquid chromatography detected
nineteen natural flavonoids, including ascorbic
acid, gallic acid, «catechins, myricetin,
proanthocyanin, kaempferol, quercetin,
apigenin, and lutein. The highest concentration
of ascorbic acid (26.3 mg g DW) was found in
Ulva fasciata, followed by Ulva lactuca (20 mg g
DW) and Grateloupia indica (11.5 mg g™ DW). All
green and red seaweeds contained gallic acid,
with the highest amount (9 mg g' DW) in
Amphiroa anceps, followed by Caulerpa
racemosa var. macrophysa (8.5 mg g DW) and
Caulerpa corynephora (4 mg g"' DW). The
highest catechin content was found in A. anceps
(14 mg g DW), followed by C. racemosa var.
macrophysa and Spatoglossum asperum (11 mg
g' DW). Amino acids, essential primary
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metabolites in the human diet, were also
measured. Among the green seaweeds, the
highest levels of leucine (0.2 mg g™ protein),
lysine (0.5 mg g™ protein), methionine (0.4 mg
g protein), phenylalanine (0.2 mg g™ protein),
valine (1.3 mg g protein), proline (48 mg g™
protein), and tyrosine (28 mg g protein) were
found in Caulerpa species. The highest
concentrations of sulfur-rich amino acids—
methionine (1 mg g™ protein) and cysteine (9 mg
g protein)—were detected in the red seaweed
Gracilaria corticata. This study highlights that
tropical seaweeds, including Caulerpa spp.,
Spatoglossum  asperum,  Stoechospermum
polypodioides,  Gracilaria  corticata,  and
Grateloupia indica, show promise as functional
food ingredients or dietary supplements for
daily consumption.

Journal of Food Processing and Preservation, 43 (2019) e14266
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The population structure and developmental
stages associated with eco-physiological
responses in Salicornia brachiata (Roxb.) were
studied. Vegetation indices indicated the
dominance of S. brachiata among halophytic
vegetation. Lower solute potential in the shoots
of S. brachiata helps the plants conserve and
efficiently utilize water under physiologically
dry conditions. The accumulation of Na*
increased with plant maturity. The percentage
of inorganic solutes in relation to total solutes
was higher compared to organic solutes
throughout the life span of S. brachiata. The
contribution of inorganic solutes to solute
potential was significantly higher than that of
organic solutes. The negative solute potential
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generated by inorganic solutes helped the
plants conserve water and save energy by
reducing the need to synthesize organic solutes
for maintaining osmotic homeostasis. This study
provides physiological insights into the role of
inorganic solutes in the salt acclimation process
and enhances the understanding of the salt
acclimation strategy in this euhalophyte.
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Figure: Different developmental stages of S. brachiata- (a) Vegetative-l, (b) Vegetative-Il, (c)
Flowering, (d) Senescence start and (e) Senescence complete stage.

Aquatic Botany, 166 (2020) 103272
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ST AL Tq Ule G Pl Ueb HIcTevic faefyd
&l TSI AU Had (89.33+2.67%) T AheIdIHD
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In date palm (Phoenix dactylifera L.), the
availability of offshoots and their survival during
plantation are major concerns. A protocol for
callus culture and plantlet regeneration in
female date palm was developed using in-vitro-
derived adventitious shoot bud tissues as
explants. The  explants  (89.33%2.67%)
successfully produced callus on 0.8% agar-
solidified Murashige and Skoog’s basal medium,
supplemented with 100 mg L' each of
polyvinylpyrrolidone, ascorbic acid, and
glutamine; 50 mg L™ each of citric acid, adenine
sulfate, and L-arginine as additives; 0.1%
activated charcoal (AC); 100 mg L' 2,4
dichlorophenoxyacetic acid (2,4-D); and 3.0 mg
L™ 2-isopentenyladenine (2-iP). The callus
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Figure: (a) Callus-differentiated adventitious buds under elongation phase, (b) rooted adventitious

buds, (c) rooted adventitious buds ready for soil transplantation and (d) soil transplanted tissue
culture plants of female date palm.
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cultures were further amplified on a medium
containing 3.0 mg L™ 2-iP along with 50 mg L™
2,4-D for two passages and 10 mg L-12,4-D for
an additional two passages. The cultures grew
moderately, became organized, and eventually
regenerated into shoot buds. Plantlets were
developed by sub-culturing the differentiated
buds on hormone-free medium containing 10%
sucrose. These plantlets were then acclimatized
through gradual exposure from in-vitro to in-
vivo conditions. The simplicity of the protocol,
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high regeneration efficiency, and the
simultaneous production of rooted plantlets in
a cyclic manner make it highly useful for mass
propagation of elite genotypes of female date
palm.

Physiology and Molecular Biology of Plants, 26(2000) 391-398
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Salinity poses a significant environmental threat
to agriculture and food security worldwide. In
the present study, we investigated the
physiological, biochemical, and anatomical
strategies employed by the xero-halophyte
Haloxylon salicornicum in response to salinity. H.
salicornicum can withstand prolonged exposure
to high NaCl concentrations (400 mM). Our
results showed that both fresh and dry biomass
of the shoot, plant height, and shoot area
increased under low salinity (100-200 mM
NacCl), whereas these parameters remained
unaffected under high salinity (300-400 mM
Nacl). In H. salicornicum, shoot water content
(SWC%) was consistently maintained across all
salinity levels. The salt tolerance index did not
decline with increasing salinity levels, indicating
the plant's capacity for salt tolerance. Although
salinity caused an increase in Na* content in the
shoot, the K* content remained steady across all
salinity levels. The rates of photosynthesis (PN),
stomatal conductance (gs), transpiration (E),
water use efficiency (WUE), quantum yield of
PSII (®PSIl), photochemical quenching (qP),
and electron transport rate (ETR) were
comparable to control levels under low salinity
(100-200 mM Nacl) but decreased significantly
under high salinity (300-400 mM Nacl). Salinity
had no significant impact on the maximum
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Figure: Schematic illustration depicting systematic salinity tolerance mechanism in H. salicorniucm.
Symbols such as (1), (1) and (]) indicates up-regulation, down-regulation and no significant alteration

of different parameters respectively.
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efficiency of PSIl  (Fv/fm) and non-
photochemical quenching (NPQ), implying that
PSIlI remained unaffected by salinity-induced
oxidative damage. The levels of H.0, and NO
increased significantly under salinity, while the
level of O,"~ remained unaffected across various
salinity levels. The higher levels of H,O, and NO
suggest their signaling roles. Lipid peroxidation
levels remained unchanged under low salinity
(0-300 mM Nadl) but increased significantly
under extreme salinity (400 mM Nacl). The ratio
of AsA/DHA (an indicator of cellular redox
potential) elevated under high salinity (300-400
mM Nacl). The activities of various enzymatic
antioxidants, such as SOD, APX, POX, GR, and
CAT, showed differential responses to salinity.
These results propose that the coordination
between enzymatic and non-enzymatic
antioxidative components regulates ROS levels
in H. salicornicum, contributing to salt tolerance
by maintaining water status, ion homeostasis,
and the redox status of cells while providing
efficient protection to PSII from salinity-induced
oxidative damage. The higher tolerance index,
optimal growth, and robust antioxidative
system make this xero-halophyte a suitable
candidate  for reclaiming salt-degraded
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agricultural lands and a valuable genetic
resource for developing salinity-tolerant crops.

Environmental and Experimental Botany 166 (2019) 103799

39 WeNfidht & o vammerss araft § dfcraiar
ater et &, oI fofy s wax W Udh 9HS
Pyuger Gt fAapfa faam T 81 SuaRT (Sevied)
F frferRaa anfiyet &:

T1: TIPfid B F I =71 ST gorr @d, o 18
TS 8l

T2: HTabfcidh U & T 1T g3l W&, T B1g e
TEN STAT T & 3R PIS HAR-TGT &1 ATTS TS 8l
T3: SaT T @, T SR STl 1T &, offdhT g

Experimental materials for this technology
consist of the Salicornia plant, for which a
standard package of cultivation practices has
been developed on a large scale. The
treatments include:

T1: Naturally grown unploughed area with no
fertilizer application and no row pattern.

T2: Naturally grown ploughed area with no
fertilizer application and no row pattern.

T3: Ploughed area with fertilizer application and
no row pattern.

(ORI 7€) W 1At~ S T T it agfcrr & Sffd bt 75

GRYere 37T i Wl a7 Afeieplfar sfaarer siamrg I fAsefSa gyt erau

Figure: Salicornia brachiata cultivation at Sartanpur (Gujarat Coast) under different fertilizer
application and agronomic practices at maturity stage and vegetable salt extracted from the

Salicornia brachiata biomass.
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DI T H TleTaR, BFIR G4 arsdig T ST &,
oY g8, &, fepeeetia ua vargefer uRsgd gdel
AT ITH 1T 81 T4 ¥ aifed I TR, A (I9)
T AT AT IURTT W AT UTH &%, 35 THTT
3T SUART BT 5 &l
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T4: Ploughed area with fertilizer application and
arow pattern.

The investigation was conducted at Sartanpur
(Gujarat coast) to develop cultivation practices
for Salicornia. The effects of fertilizer
application on the morphological parameters of
Salicornia brachiata were observed.

Plant height and canopy area increased in T4
compared to the other treatments. For the
extraction of herbal salt, plant material was
collected from each treatment. The procedure
for salt extraction involves growing Salicornia
plants on saline soils by irrigating them with
seawater, harvesting and drying the plant
material, charring the biomass in an open
container, and incinerating the charred mass in
a furnace at a temperature of 300 to 600 °C to
obtain crude herbal salt. This crude herbal salt is
then dissolved in water, filtered, and
evaporated to yield fine, white, crystalline, and
free-flowing refined herbal salt. T4 exhibited the
highest dry weight, ash content, and post-
furnace ash content, followed by the other
treatments.

Jferaifar sfaer & &t e [ eeurr IuaRT
(fafir= firet 3iik Riamg 9ar Rruferat) — NPS: aaufir
et + Tl STet, NPM: Uity et + et &1 urT,
GS: R-eTavity el + T 5T, 3R GM: IR-aTaufir
ST + et &1 U — & TF&T STRIT T 3R 7 de
1B HIE P AT H UehHh g ATuee!, Sg-RAraf-ie
YR W oAb BT TN NPM STRR (HegH
cTaurT) 3 gt 6 g Seora-a w3 e ug e,

aIfi Wfddeer 2019-20 | ANNUAL REPORT 2019N3 \

The seeds of Salicornia brachiata grown under
different salinity treatments (varied soil and
irrigation water conditions) — NPS: saline soil +
seawater, NPM: saline soil + tap water, GS: non-
saline soil + seawater, and GM: non-saline soil +
tap water — were evaluated for phenological
parameters, and physiological
characteristics, and nutrient content over six
months. Significantly higher growth, including
plant height, shoot height, and root length
(except in GM), as well as fresh and dry weights,

biochemical
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STy dter e, TigR s, T 7ol <aTs (GM &l
BIgHy), AT & o1 @ I5p 9R ol e R
AferapifFar sfdarer ¥ dive dedl Bl Frsiar @ Sifded
U3 ¥ fIBRT 3FaRRIT U AGUIT ITAR & IATER TR
FEcaqul T <=dt i Na', CI 37R Hiefi el /1
NPS 3R GS Su=TRa drel & ifere off, ST saorr
T ST JPTeIell Dol H el Hecaqui e bl gfe
PRl B gorieiiel T, T, b ST 3,
dfelithifed dom Hiefi &1 &R g & Bera
STEEATST P AT gl T, fore Sifcr &1 rarweraly
(ITed UF B TE) H ST 1B JHT Sof B TS|
GM ST=ReT gt § Terer F%I9ur 2t & 37K auieh
gl At HEcaqul By F JAfeD TS TS| $9 AT
I TE B & fob Gt & St b T qRT vt & fory

recorded in the NPM treatment
(moderate salinity). Nutrient concentrations
and biological molecules in S. brachiata showed
significant variations based on the growth stage
and salinity treatment. The Na*, Cl, and proline
contents were higher in NPS and GS treatment
plants, confirming their role in mitigating
salinity stress. Total soluble sugars, starch, free
amino acids, polyphenols, and proline levels
increased with plant phenological stages, with
the highest concentrations recorded in the last
two stages (sth and 6th  months).
Photosynthetic performance and pigment
concentrations were significantly higher in GM
treatment plants. This study highlights the
critical role of salt in the plant's life cycle,

were
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(A) ) 2 (B)
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g E £ 502 c
= N = .
04 0 4 T T T
NP5 NPM GS GM NPS NPM GS GM
3009 a (O 157 . (D)
;_’1 'é'f'.:-
B
5 o 130 1 ;:‘ g
¥Z ) EE
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'_f 50 1 ] I
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fora1: Aferaifan et 5 RS oravrcr STaR) &7 (A) ThT<T TSI SX, (B) NET FTetardl, (C) SIavapIfordhia
CO, [IgaT 3l (D) arsqIcerst &% 4= F97d1 FIS q1% U= AT 316 SYarR) & dta Fecaquf Siar @i gaifd & (P

< 0.05)!

Figure: Effect of different salinity treatments in Salicornia brachiata (A) photosynthesis rate in
Salicornia brachiata, (B) stomatal conductance, (C) intercellular CO, concentration (D) transpiration
rate. Different letters on error bars denote significant difference among treatments (P < 0.05).
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effects. Moreover, the findings contribute to a
deeper understanding of S. brachiata's response
to different soil and water treatments.

VRGeSl AT Tau-Feul R drel
TEUNSE & ATH QAT (AINAC1) A& U
SR R® P Ja1H S Gl F AR
it gRT ufaw forar mar, arfe 5 smifde a=ma
FETelTercl F gueh! et e read feham ST debl
SRV daTg dlel § G b aTd b SR
IRHITSE o, f3Teel! BT 3Rgsar 3ik nfdsiiaritse
R&TT YUt & GeR SRET 7T g Gt} & forisor gtef
Tt & 1T THIN0T I FEreT S8} AT9SS UTY Y,
AT HapTer TRINUT &%, arsUIca ¥, Siel SUANT
GefeT, T8 aTerahdT, ARDIRIBIT CO, Higar (Ci),
golge™ URdET <%, Fv/Fm, qP, NPQ 3ik ®PSII
et €1 Tadt.uer. . farewor F qrg bt Reafer &
SR giRFora diel 7 ABA 3R fafeT SRY ureg
EH &t Sou g 3iiR ST & =1 TR urg )
S AT, TSP Grel 7 J P TG b SR
ufRFal &t &1 el W fRIE0r dtel Y e 7 31
T T g &FT %1 7T AINAC 1 SASifas et dr
g qEeiterar  gf & dies & Juifees o B wHe
& folt g Ta-efe SSeE S &7 RT-PCR
T far 7am oRumTeawy, NtCAT, NtSOD,
NtP5CS, NtCab40, NtRCA1, 3R NtLTP S 7 319
fafama @ man, Sefd NtCKX1 S| F Qe+
AT ST T greifs, NUPT1 SiF & giRifshe
IR H PIS IGeATd e8] ST Tl

The AINAC1 NAC transcription factor from
Aeluropus  lagopoides, a  salt-secreting
halophyte, was genetically engineered into
tobacco plants to study its role in abiotic stress
tolerance. The transgenic tobacco plants
exhibited enhanced osmolyte accumulation,
membrane integrity, and an improved
antioxidative defense system during drought
stress. These plants showed better
photosynthesis-related parameters, including
photosynthesis rate, transpiration rate, water-
use efficiency, stomatal conductance,
intercellular CO, concentration (Ci), electron
transport rate, Fv/Fm, gP, NPQ, and ®PSll,
compared to control plants. HPLC analysis
revealed higher levels of phytohormones such
as ABA and zeatin, along with reduced auxin
levels in the transgenics under stress conditions.
Additionally, the transgenic plants exhibited
greater stomatal closure than the control plants
during drought stress on both leaf surfaces. To
further investigate the molecular mechanisms
underlying the enhanced drought tolerance in
AINAC1 transgenics, RT-PCR analysis was
conducted  on  several  stress-related
downstream genes. The results showed
upregulation of NtCAT, NtSOD, NtP5CS,
NtCab4o, NtRCA1, and NtLTP genes, along with
downregulation of the NtCKX1 gene. However,
no change was observed in the transcript
expression of the NtIPT1 gene.
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MYB (RIGIETRE M) SIAfhee BIRa (TFs) Utelf dr
IR uftrare & enfier &7 &, R 9amue,
feepra, ifret Fafer frrafRor, g RawferT ger aik
o < wifer HfcifehaTe <mfiver 81 89 94 9 I8 efefd
famar o f& e Aferaiar sifdarer & e
SbMYB15 ciaufier 3iR gwr Feiefieidr & Fag 2l
glef & 4, &9 U fb SbMYB15 iR daig
deT & 9RY &1 b T Bl HH P N Y Fag e
g1 SbMYB15 SiIH &7 grifshee iy CdCl, 3R
NiCl,-6H,0 @I IuReifer § 5 1 & 3iferd 3 T3
SbMYB15 &t fAReR 3rfer-3rfiiefcs = graoif+ep T
4 Pefird &R Mad Fereliadr gem &, oy
fdepRT 3R FellRifther I 71T ¥ FUR g3 $HD
aifafh, eRaviie dier & cd?* ug Ni?* aHa &t
fReerfey 7 nrepferes w5 dielf T JemT & Ho0; 3R 057
S ufarfepamefier affadior wemfat (ROS) & 3aafxr
F Y T )

o\ ild-C

Wild- 100 yM = s Wild- 300 pM

H202
800

CAT 02—

SOD

e T ran-C

The MYB (myeloblastoma) transcription factors
(TFs) are involved in various plant processes,
including metabolism, development, cell fate
determination, hormone signaling pathways,
and responses to stress. We previously
demonstrated that SbMYB15 from the
halophyte Salicornia brachiata is associated with
salinity and drought tolerance. Recently, we
found that SbMYB15 also plays a role in heavy
metal mitigation in transgenic tobacco plants.
The SbMYB15 gene exhibited more than a five-
fold increase in transcript expression in the
presence of CdCl, and NiCl,-6H,0. Constitutive
overexpression of SbMYB15 conferred cadmium
and nickel tolerance in transgenic tobacco,
resulting in improved growth and chlorophyll
content. Additionally, the transgenic plants
showed reduced generation of reactive oxygen
species (ROS) such as H,0,and O, compared to

s Tran-100 uM = s Tran-300 uM

02+

SOD

R (a) 0, 100 3l 300 uM CdCI, TIT (b) 0, 100 37k 300 M NiCl, 6H,0 TG JYFRI & T8 HIPhid
3II% gTRTvif-iep qeTep & el Hidsiiadisicd & Helerd ATaas] ol gorl dxdb §1Y Y ISR SR

Figure: The radar diagram built by comparing the antioxidative related parameters between WT and
transgenic tobacco under (a) 0,100 and 300 uM Cddl, and (b)o,100 and 300 UM NiCl..6H.O stress

treatments.
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wild-type WT) plants under both Cd** and Ni**
stress. The transgenics also demonstrated
lower uptake of heavy metal ions, increased
scavenging activity of antioxidative enzymes
(catalase [CAT] and superoxide dismutase
[SOD]), and higher transcript expression of
antioxidative genes (CAT1 and MnSOD). Thus,
the present study highlights that SbMYB15 can
be utilized for developing heavy metal tolerance
in crop plants through genetic engineering.

gfafeharefier aifadiom wemferir (ROS) &t waRerfer
ST 3G, fRreett & S (FReHRT), Jer
JUHY BT GFeehur — I T ffere aiik Sifeet fFrame
Acad A S AMT aTa Fffshan 8 Ffafaafeer
U HEwEqUl 3R e ufddr &, S ghRAeT §
YATEROMY SeT e G aIel 2l dcTH STETT A,
99 AlRabring7 @1 Tl 91T, W Uh E3
gfafdafes gt 8 9 ugel ARab7 &
3iq:forarcAsd AFieR & S ¥ YgAET T AT
AlRabring7 ¥ 702 3% JM1 &7 T 3710 JfST 3
(ORF) BIaT &, ST 233 34T 31l dTel Ui WIS T
e BT &, ST 40 3T 3l dTefl U RING-
HC S e 81ar 81 WieH-HIe SifdT faeryor
¥ AlRab7, AlRabring7 3R Ifdfeafes & o=
UREIRe T (Sextaer) wefid g8l AlRab7 &R
AlRabring7 & gEfhed 7 A= ofaui — SRY
NaCl, KCI, CaCly, NaCl + KCI, @ NaCl + CaCl;
— & ufer ufcrferar oy siferfafermm gorfa, wrer &
H202 SUEIR gRT ARG afferdteulia aema o feerfer
o ot g7 arfdreafen 7 g <@l =1 AIRab7 7 dike
ypt7A SRS T GRebelT FaT T 3R T Jagall
T T BT I T fpam &7 g gffdafeem
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The maintenance of reactive oxygen species
(ROS) homeostasis, membrane biogenesis, and
the recycling of molecules are common stress
responses involving specific and complex
regulatory networks. Ubiquitination is an
important and prevalent mechanism that
facilitates adaptation in
eukaryotes. In the present study, we cloned
AlRabring7, an E3 ubiquitin ligase previously
identified as an interacting partner of AlRab7.
AlRabring7 has an open reading frame of 702

bp, encoding a protein of 233 amino acids with a

environmental

RING-HC domain consisting of 40 amino acids.
Protein-protein docking analyses demonstrated
an interaction between AlRab7, AlRabringz, and
ubiquitin. The transcripts of AlRab7 and
AlRabring7 showed upregulation in response to
various salts, including Nacl, KCl, CaCl,, NaCl +
KCl, and NaCl + Cadl,, as well as oxidative stress
induced by H.0, AlRab7
complemented yeast ypt7A mutants

treatment.
and
restored fragmented vacuoles. The in vitro
ubiquitination assay revealed that AlRabring7
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Figure: The in-vitro ubiquitination assay revealed that AlRabring7 function as E3 ubiquitin ligase and

mediates AlRaby ubiquitination.

e W Y8 WE AT fb AlRabring7 UH E3
gfafdrafess ATghT & wu H B R &, ST AIRab7?
@1 gfafdafeied du~1 @RI 81 AIRab7 3R
AlRabring7 & 31f¥-arfireafs, <, 918 Tads ©9 I
&) AT Ge-gRad & wY ¥, aq1g $i Rerfery F fie
PRI HT gl T qgrN FHD AIRE, -
e Sy gRapaT ateroit 3 dtelt Y e A
T SHI IS & 7 YRR fopam o1 ueffd fpa
EHR TR Hehd @ & fb AIRab7 31l AIRabring7
e H TG GRS BT F@T &l

functions as an E3 ubiquitin ligase, mediating
the ubiquitination of AIRab7. Overexpression of
AlRab7 and AlRabring7, both independently and
when co-transformed, enhanced yeast cell
growth under stress conditions. Additionally,
bimolecular fluorescence complementation
assays demonstrated the in planta interaction
between the two proteins. Our results suggest
that AlIRab7 and AlRabring7 confer enhanced
stress tolerance in yeast.

Plant Physiology and Biochemistry, 151 (2020) 689-704

STEIRT i il 7 it def T, W SAaRRT &
HRUT BT &, TRT AP THA BT RV G &
HTHIMSIR-TTHTERITTRATTS &l ST IhT Teiiee 3
STCRIWT @1t et ToRTT aRR (JLCUGV) T Ua Y

The leaf curl disease of Jatropha, caused by
geminiviruses, results in significant economic
losses. A new strain of Jatropha leaf curl Gujarat
virus (JLCuGV) has been identified in the
Jatropha plantation of CSIR-CSMCRI. This virus
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UHR (F) HF Tga $F R T8 IavF B8 3N
AT T (3T3TRYD) BT Pied d=al &, T A
AP IRCAT ATGARIT Rt afefafr ueffa
IRAT Bl UNUFRE®RY, 9 HEH AISHISIRTAY
(amiRNAs) — C1/C4, C2/C3, 3R VIN2 — @l
F UAP JLCUGV SIS SITAT & T 3TT3TRUE &l
8T P 81 amiRNAs &I a1 & drel H
TYFIARd fBar WM C1/C4 3R C2/C3 amiRNA
e Ol ¥ gfeRe e, S9fd vive
amiRNA ZRFuif=eb Giel = JLCUGV & Hfer Sfesufen
yef3fa &Y Scera-T & f5 amiRNAs & 08T TR
IR Tl P I 31Ut & UTg Q1 giRaaiferep dtet
¥ AENel FHHU $ INH dER iy R @i
JLCUGV dTI=™ & HshHUT & Hfer ufeifshar 5 repfcrep-
BR (WT) UTeT Y FerT F T8I HebTeT T Gaeft
qMEE 90 [l TEf amiRNA Tioifas 7
AeEleTse dl HET H IS Feaquf ufac T2l gar,
UTepferes et # AR HfAf¥ & SR AT gamIey
3R cTEdaifedfid el (TCA) TP ¥ Seelg- T
UG <9 T T8 37eITT U & 5 amiRNA
TiRFoTfee G JLCUGV & U 9&ar ufeRrer uefdfa
P &, T BT 3 epTeT HHUT 3R TRy JY
& FEFIT g Afdete e F SRR @
YTt ®9 F g9 W 21 JLCUGV DNA-A SH1T &
BE 3M3TRTG (AV1, AV2, AC1, AC2, AC3, 3R AC4)
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encodes six open reading frames (ORFs), each
exhibiting RNA silencing suppressor activity.
Consequently, three artificial microRNAs
(amiRNAs)>—C1/C4, C2/C3, and Vi/V2—were
designed using overlapping regions, with each
targeting two ORFs of the JLCuGV genomic
DNA. The amiRNAs were transformed into
tobacco plants. The C1/C4 and C2/C3 amiRNA
transgenic plants exhibited resistance, while the
V1/V2 amiRNA transgenic plants demonstrated
tolerance to JLCUGV. Notably, the relative levels
of amiRNAs were inversely related to viral load.
The transgenic plants showed improved growth
during viral infection and maintained better
photosynthetic parameters in response to
JLCuGV virus infiltration compared to wild-type
(WT) plants. While the metabolite contents in
amiRNA transgenics were not significantly
altered, noticeable changes in sugar
metabolism and the tricarboxylic acid (TCA)
cycle were observed in WT plants upon virus
infiltration. This study demonstrates that
amiRNA  transgenics  exhibit  enhanced
resistance to JLCuGVY while efficiently
maintaining normalcy in their photosynthesis
and metabolic pathways, as well as homeostasis
in methylation patterns. The six ORFs of the
JLCUGV DNA-A genome (AV1, AV2, AC1, AC2,
AC3, and AC4) were individually cloned into

transgenics

Y

» Symptoms observed after 21 dpi
» WT and VA showed curl mosaic symptoms
# No symptoms in C1/C4 and C2/C3 amiRNA

Mild curl symptoms in V1/V2 amiRNA transgenics

1R IR GFHHT & RaeiT® miRNA SIRISIT=E 1 Tfcrfaa

Figure: Response of miRNA transgenic against the viral infection.
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BT HHTIIT RNA SIS0 SHHRS (RSS) HT yga™
& foTU 3TeTT-31T pCAMBIA 1301 H Faii= ferar am

pCAMBIA 1301 for the identification of potential
RNA silencing suppressors (RSS).

Scientific reports, 13 (2021) 1-6

T deTet & 31 (SWE) P IUTe a8 & forg
VG-I b BY H AR TG G &, I &
QR R BMGRE TG Slei dlel TRAT &
YT Bl Ht H PR Bl R TeT daTel TR
SIRTT & 3h (TH-31%) & eHex F ABimiHAT
BileleT & "l FfoRle Fee= § gerqefieidr @1
1907 1357 7771 -3 (10%) & ST+, 31dpet AT
TH. PBolletTsT & Fa ¥ gie &f eaf~=r 3R Srer
P aTS 7 7 Ieora gfg N aa IR B qRT
gfG-Taefl BT BT AT Daret ApIhHIAT Y Jorrl
AEHIRIIAT 3fR 031 STt Iuferfer & arftrep urg
T ofeieisiea domeHl, S9 guRsieaEs
fSEISTT (SOD), Feers (CAT), WerRIA Redes
(GR), TEhiaT qRafTaitesT (APX), 3R qRaifatesT
(POX) T G- RYfIeh JTaRAT & SR TS SUAR H
qr 3ifeehad F9g fA@Rm U TR & SRH,
SOD, CAT, APX, 31k POX ¥ Tq-31d IUTR & AT
aiftrpay wag vefifa fam e <ar 6 -
TR § HhIpIHT & Ui UfeRIY UM &R U Sia-
I (FRI-REHeIC) & BU H BRI HR Fobell &, S
UeT M 3R ufeiifraefea dusAt & o &
HTET | BT 8, 3R 3fea: Sl § gfg e 2

Seaweed extracts (SWE) hold great potential as
bio-stimulants for improving agricultural yield
while also reducing the use of chemicals that
can have detrimental effects on the
environment. The efficacy of the brown
macroalgae Sargassum tenerrimum extract (S-
extract) in  managing resistance  to
Macrophomina phaseolina in tomatoes was
analyzed. The application of S-extract (10%),
both alone and in combination with M.
phaseolina, significantly enhanced shoot and
root length. Stress-inducible hormones and
growth-related hormones were found to be
higher in the presence of Macrophomina and S-
extract compared to treatment with
Macrophomina alone. Antioxidative enzymes,
including superoxide dismutase (SOD), catalase
(CAT), glutathione reductase (GR), ascorbate
peroxidase (APX), and peroxidase (POX),
showed maximum accumulation with the
combination treatment during the vegetative
stage. Inthe reproductive stage, SOD, CAT, APX,
and POX exhibited maximum accumulation with
S-extract treatment. We observed that S-
extract can serve as a bio-stimulant by providing
resistance to Macrophomina in tomatoes
through the modulation of phytohormones and
antioxidative enzymes, ultimately improving
yield.

Journal of Applied Phycology, 32 (2020) 4373-4384
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fauddeg: Tafden

THEME : ENVIRONMENT

fersrTer v &raTd

HTHATSIR-H TSRS T Tt 3R aerr aikfeerfes oF R ey e Hfsa o 8v, 7@
yfaRufier IR T FHTER @ A STuHT G T Bl gedl ¥ LA fhar 81 asf &, e
Qe TS ieher (EIA) e & & H it 38T &, Oy 7Ry Jureim aRee & 37cid NABET
(CETPs) — ¥ HI=IaT UTH 81 7 eg| ¥ e ATERYT 3fidbel Tu, Giiaruiy R, aiiR
T faRuT e ST BT T e 81aT 8, ST GafeRufy STt el ~GAqH I 8¢ Fad Jienfie
feeprer & fo1q Hecaqut wedlT Har @< &l EIA & 3felldl, WA el SUaR o forg e st
SR geiifrRRT sonferat @1 f$9ire 3R @rifffad @ ok T TRal Fspra (ZLD) uTcrd
afshaTal & fabra 5 Wby wU F AT &, ST Tl Sl WGe § SHeh! fA2siar T STar 81 Fem
SRT fhy Y denfies orerT o adhT ofR Wt St W Suflre St et & fory Swyw Tl
ggae off et 8, A FafaRofiar JRem G & ST Tl HITHMEIR-H TR &
SHEM TR I AT SR P Fewelidig g IUER, FaTe-geseia i:fhar iR fereet
EHAGDRT Tep el §Y &1 3D AT, FRATT - Hea YUl Plaif-ich TGN T Yell T IR T Sfet
Y Soll GRS DT G: U6 PR b foft faeisuneses fafert & Ry & Secra-ia wfa 61 81 erer
GEANT 5! Sifcet YaTeRUMRT el Bl &ef R ¥ Heaqut JfHeT BT Wifehd Bt &) T = Torrd
wfervity QUi 3R AHTIe ARET & Hedih S Uee]3il UR PRI PRl §Y heueRk YRITSHT St
Fecaquf Hfepdl H oft Seeia T AR 3T 81 $9 IS 1R, 2019-20 &t 3/afdr & SR 9 e &
fore 70 3% HEcaquf Hr o feetRad &

Thematic core competence

CSIR-CSMCRI has firmly established its core competency in addressing pressing
environmental challenges with a particular focus on marine and coastal ecosystems. Over
the years, the institute has been at the forefront of Environmental Impact Assessment
(EIA) studies, supported by its accreditation from NABET, Quality Council of India, in key
sectors such as distilleries, ship-breaking units, ports and harbors, and common effluent
treatment plants (CETPs). These studies involve extensive baseline data collection,
environmental monitoring, and the formulation of Environmental Management Plans
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(EMPs), providing critical support for sustainable industrial development while
minimizing environmental impacts. In addition to ElAs, the institute is actively involved in
designing and implementing engineered systems like constructed wetlands for
wastewater treatment and developing Zero Liquid Discharge (ZLD) compliant processes,
showcasing its expertise in sustainable water management. Scientific studies conducted
by the institute also include identifying optimal discharge locations in coastal and marine
waters to ensure environmental safety. The research endeavors of CSIR-CSMCRI span
advanced areas such as microbial bioremediation, coral-microbe interactions, and
membrane microbiology. Furthermore, the institute has made notable advancements in
developing analytical methods for detecting critical organic pollutants and recovering
energy minerals from seawater. CSIR-CSMCRI's collaborations with industries, including
Tata Chemicals, Nirma, and the Gujarat Maritime Board, along with government bodies
like the Andhra Pradesh Pollution Control Board and Karnataka State Industrial and
Infrastructure Development Corporation, underline its pivotal role in addressing complex
environmental issues. The institute has also contributed significantly to projects like the
Kalpasar project, assessing environmental quality and social dynamics across Gujarat.
Building on this, some significant activities undertaken in this direction during the 2019-20
period are outlined below.

UGS TH3NTH & 3R AfT-T&H Ni-AThUI & AT R CO, Aferenyor 3R
feretrare-Teh RreRievor
Ultra-small Ni-nanoparticle inside robust MOF for improved CO; adsorption and
solvent-free fixation

HE SIZRMTFATEE (CO,) T ReREr 3R HUGRU  Carbon  dioxide  (CO,)  capture  and

P IS BT P P P [0 g9y ey transformation is one of the most promising

P i &) i e e S sustainable technologies for reducing carbon
: . N emissions. By adding additional functionality,

fafire goreft # 7 M Hewuf Ui § Ieera

both of these key properties can be
U form ST T ©1 §9 31eTT H, 5 U g5 significantly enhanced within a specific system.
qeT HH-PprRIfpd GIg-pref-id hHadh (MOF) & In  this study, we have explored the
fsel & faqx g8 w7 § Rafia aﬁf—q&ﬁ R encapsulation of well-dispersed Ni
Rt (Ni)  SHWeU (NPs) nanoparticles (NPs) with ultra-small sizes inside

the pores of an amine-functionalized, robust
(encapsulation) T SFaur faFaT &1 GO, metal-organic framework (MOF). As a result,

CO, STTRINUT & & 35% &1 Hecaqul R &3, the CO, uptake capacity is remarkably
AT & Hof MOF &1 orT # SMgarei aiferengor enhanced by 35%, along with a substantial 10
ST 3 10 kd/mol 6t g€t Eﬂ?&r % &1 Seara T B kJ/mol increase in the isosteric heats of

: adsorption, compared to the pristine MOF.
¥, CO, @ N, 3R CH, &I > q e Notably, CO, adsorption selectivity over N, and

FIATHDT H IeetE 1 GETR ST R (CO,N,: CH, shows significant improvement (CO,/N.:
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Ultra-small and highly- acme\
Ni nanoparticles inside MOF @)

¥ Largely Improved CO, uptake
¥ Remarkable CO./N, selectivity
Multicycle CO, adsorption

7

CSIR-CSMCRI

k Catalytic CO, fixation under
mild reaction conditions

> 90 % yleld & 99% selectivity
Size selective catalysis

High recyclability

o facrae-<fed Q=1 gRRkefaar § CO, & ReRiemetr qor 99 Fehig Breibe 3 wuiavyl &g Ni-i=1e0

¥Tet MOF &7 feATcHe Sl iaeu
Figure: lllustration of Ni-NP loaded MOF for capt
under solvent-less mild condition.

145.7, CO,/CH,. 12.65), Wdfd 3M®& CO,
Sfferanyur =3pi § IePpe AU FRERT Ui g1 ¥
gRu CO, 3T 3R NPs & df sdel
3 fenaran @Y Gefid axd &, S Genferd wHad &
fel7 CO, GUFHRUT DI ITg AT DI HHIEIT STl
gl 39 IMIRE, FIBU-Har= MOF faemre-fed
gRReIfal § CO, @1 F5hid Praive ¥ I whid
TRT rfferar (cycloaddition) EeITaT g, fore, |
ffharcre afkder §, 97.6% IcTedhdr =T 99%
TG UTH BT & JORS 31O e
el bl oIl A el SAfeeh Afehdel Hefic v &
qAT 39, [T 5T Seora-g Alhaar g9 &, 38
IR gF: IWN fpAT ST Gebar 21 Uferthicd T
WiHfes wiieased df fega sfEer ¥ SoE
IAEHAT 3R FAHSBAT -t Bl &, Sdfdp g
FeEoed A qRac 3T g Bl B, Il SRS Bl
TRIEART SMHR-TIAHBAT BT R 1fee yrforeT
T B

ure-cum-transformation of CO; to cyclic carbonate

145.7, CO,/CH4: 12.65), while multiple CO,
uptake cycles demonstrate outstanding
sorption recurrence. These results validate the
favorable interactions between CO, molecules
and the NPs, promising superior CO,
sequestration potential for the post-modified
framework. Furthermore, the NP-loaded MOF
CO,
cycloaddition to cyclic carbonate, achieving a
97.6% yield and 99% selectivity under mild
reaction conditions. The catalyst exhibits
significantly higher activity than its unmodified
counterpart and can be recycled several times
without significant loss in activity. The
outstanding yield and selectivity
maintained across a wide range of aliphatic and
aromatic epoxides, while larger substrates
show negligible conversion, further
corroborating the catalyst's admirable size
selectivity.

demonstrates excellent solvent-free

are

Inorganic Chemistry, 58 (2019) 8100-8110
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CO, & 3TaT-wfesu] RreRieRuT Tt Rider SiTasaT-sBurg=t & T HHa® oq
N-BrIfcHed JTafrT MOF

N-functionalized charged MOF for moisture-tolerant CO. capture and
colorimetric toxic oxo-anion sensor

HT-PreiD $HHad (MOFs) 3T AFRAT Bl JerT
q P SEIATERES (CO,) R 3R faurh
yigHe < FEIH Hega 7 fafdne S feward & fd
WY W, 37 QI [T BT FA, AT & MOF H
SieT ReedT 3iR v srafcesdT o faer, qafavufer
QR IR & fog gEeqol &1 Ni(ll) SHad,
CSMCRI-3, g-Ie fadiae EeIcAd gl
&, orae Seer ety ot 8l 81 IR-yrareft e, fore
qeq foogd Aferprel & i ASuEEaT
Aggo WA SuRkd 8, PoR uRfefoal §
affgeier feerar uefRia @t & iR 9o/d S=-Co,
37T feparmalt ot qaricht &, R N, (292.5)

Metal-organic frameworks (MOFs) exhibit
distinct advantages for carbon dioxide (CO.)
capture and luminescent sensing of toxic
pollutants compared to other materials.
Specifically, combining both features, along
with the development of water stability and
pore functionality in MOFs, is crucial for
environmental remediation applications. The
Ni(Il) framework, CSMCRI-3, is constructed
from a combination of cationic secondary
building units and nitrogen-rich organic struts
with highly fluorescent properties. The non-
penetrated structure, featuring uncoordinated
nitrogen atoms within microporous channels,
demonstrates remarkable stability under harsh
conditions and exhibits strong CO,-framework

U\u-a—StabIe MOF fo,
sanmental Remedias,

Hazardous water contaminants
sensing and colorimetric detection

ANAa3)as jeuonndadxs yum
yeidn {Q) uonipuod-piuny

o sirtcr-afesyy co, Rerdienvur 3N fawwpice qeiT fsTdh 3ifadl- Uit Foiadl & g Ga@ 3 qed

NII-95% 1deTie-5ch MOF &7 fevl

Figure: Representation of the chemo-robust MOF for moisture-tolerant CO, capture with acute
detection of explosive and toxic oxo—anionic species.
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3R CH, (11.7) & Tam 4 CO, @1 IFARD
TS 3ATILNUT 81T B fAdY B9 &, FeT ISy P
RN Hudh & CO, % T80T 3R FRhawvr Tl R B
o T g, W e SR B dey T &
QRrFERRUl T &HAT BT o 8, Fora o st
TIfed & g9 3ifaRes, MOF et # o9 faurs
3ARA-=RVIRAT (Cr,0,7, CrO,Z, MnO,’) & 3icaftid
fafie wa g ygam axar &, S udw s dr
TEdM TR I8 Seeid-1d B A 'TH-3iT0 ufcferar <ar
& afik it 7 uRad= R &
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interactions, with highly selective CO,
adsorption over N, (292.5) and CH,; (11.7).
Notably, prolonged exposure to water vapor
does not affect the CO, uptake-release cycles,
indicating the potential of the porous structure
for the separation of flue gas containing some
moisture. Additionally, the MOF shows
exceptionally specific and rapid detection of
three toxic oxo-anions (Cr,0,*, CrO,*, MnOy’)
in water, exhibiting remarkable turn-off
responses and sharp colorimetric changes
upon detection of each individual analyte.

ACS Appl. Mater. Interfaces 11 (2019) 40134-40150

IS fRpIce FOX-7 T UdT oMM & fIg oforTss Suvigwarsit ager i f3-
3Tt Aeefies

Two-dimensional nanosheets of lanthanide coordination polymer for detection
of unfamiliar explosive FOX-7

1,1-SUET-2,2-SreIsCIRfiH a1 FOX-7  U&
Irfaeefter Soa fovmles 81 I8 age] fAsor §
RDX &7 qorT ¥ 8870 Hicwmrdpe & St 3o
faepie 7Tfer veffa YT 81 FOX-7 T GRax! uepfar
= P9 HaeTefel S0 fahied Tl & faeny &
U HEcaqUl ©ce §Tl 8, fOrRaT STRr i IR
SR H SuART AT ST dedr 81 URURSD
fapical & IuYh HfReMIT & W9 § FOX-7 &l
Sl 7T 7 JR&m & foy i &1 fawy 81 59 ¢
fawpices @ iR 3R PATdr ¥ Ul FIHET T
A B 81 39 e § fier 3R S
3a¥eqT F § FOX-7 & HIgHIHIeR TR U= gdr
2D FARiicE fAafid & TEi oerTgs 31, Eu(lll)
3R/ At To(l, 3R & feg-efiRSe ferfs (L) @t
SUHEAIST qEDI b T & forg FHi0r scfa
& ©Y ¥ IuANT fdar mam G 2D AArefied @ W@
Sugsh facie gumelt & Sugewdiot agerdi &
RASR RS AId & Rd-I@=9 gRT 910 fdwa

aIfias Hfddeat 2019-20 | ANNUAL REPORT 2019-20

1,1-Diamino-2,2-dinitroethene, or FOX-7, is an
insensitive high explosive. It exhibits a slightly
superior detonation velocity of 8870 m/s
compared to RDX in a binder mixture. The
coarse nature of FOX-7 makes it a critical
component in the development of
vulnerability high-explosive compositions for
further application in weaponry. The growing
demand for FOX-7 as a suitable replacement for
conventional explosives raises concerns for
human security. Achieving rapid and efficient
detection of this new explosive is a challenging
task. This study developed 2D nanosheets of
luminescent lanthanide coordination polymer
for the micromolar-level detection of FOX-7 in
both solution and solid-state. Lanthanide ions,
Eu(lll) and/ or Tb(lll), along with a bis-
terpyridine ligand (L), were used as building
blocks for the synthesis of coordination
polymers. Luminescent 2D nanosheets were
obtained by exfoliating the layered precursor
of the coordination polymers in a suitable

low-
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T, YA Eaf-HSTRId RUIHIfel T UTet feharr T
g7 FRfiel &1 TIffe eR ATghiex T) (0.3—1
pm) TR & AT §Th HICTS AT Udefl, TFTHT 2-6.5
nm &1 U UfHAT & SR GRS Ueprer fafdor
S AAreficd # U WE U F g9 A7 uRacH <@t
T, fH 2T ofTet 3R & ¥ gRafda glax SEiH &
TN Seeikg+1T & fh 3N /@< § uyggE & 59
doles ¥ 39 Agaqyl favmicd & @Rd wie-
qReT & T AEae W fhe s o &r
T Geidl! &l

eftver3ins 3me-eivavaetamesn:

solvent system, following a sonication-assisted
strategy. These nanosheets exhibit lateral sizes
on the micrometer scale (0.3-1 pm) and an
ultrathin thickness of 2-6.5 nm. A visually
distinct color change of the nanosheets, from
red and green to colorless, was observed upon
UV light irradiation during the detection
process. Notably, the solid-state detection
technique opens the possibility for developing
a commercial spray kit for rapid onsite
screening of this important explosive.

IUR He qeeTeNeT HgWeD! Y U R ATATCHD T

Identification and quantification of emerging persistent pollutants

vonTferat ¥ TRl gguel $ Hedi R B fHaT B
3T yunferdl § BD UeND! H Jedibd &b g
fspur afiR faomeTe fftat Refid & 7 &

I:I" Xr!l |Xn

We have worked on the estimation of
persistent pollutants in complex matrices such
as seawater, sediment, soil, air, and fish. For
the estimation of organic pollutants in these
matrices, both extraction and analytical
methods have been developed. Method
development has been achieved for the

Halogenated-
biphenyls

i
e

Organics LOD (ppm) with GCMS
PCB 0.35
3IPCN 0.89
SPBB 0.29
SHBCDD 0.03
PFOS 0.05
SPBDE 0.1
PAH 0.72

G‘H‘t‘ﬁ’?ﬁ'?ﬁﬁ'

Figure: Sampling, identification, and quantification of emerging persistent pollutants.
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(PAHs) (&=t 16 difid S dgWe AF S §),
TR aTsfihge (PCBs) (8 faft yaR
% PCBs), WaMHipd disfhges (ZPBB),
RFARMIGT  ABAAT  (EPCN),  2darsmEr
UgFelelsdd  (EHBCDD), duT  WRaMIHIgd
STSthTgeT $2R (EPBDE)| et U &l 1 & &7
YEN | BT e ST AL 8, ifep I S
3R Sefepret der gafawor F fem w&d &)
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following pollutants: polycyclic aromatic
hydrocarbons (PAHs) (all 16 derivatives

considered as contaminants), perchlorinated
biphenyls (PCBs) (8 different PCBs),
perbrominated biphenyls (>PBB),
perchlorinated naphthalenes (3PCN), hexa-
bromo-cyclododecane (3HBCDD), and per-
brominated diphenyl ethers (3PBDE). The
estimation of these pollutants in water and soil
samples is critical, as they are non-
biodegradable, can travel long distances, and
persist in the environment for extended
periods.

et ¥ ST A gata eI BT Axel Sqaraee

Facile biodegradation of hazardous aprotic polar solvents in water

N, N-STEfErergerh™™EEe (DMF),
SEAUEATICHEE  (DMAC), 3R N-Hersc-2-
URRIfEM (NMP) gieR® fdas € ot faftrr
JAFN § AUE B A ST fHU o & T et
et areit & Grer e frsorefier 8ia €, Ry
YT UTITE STeT P AT W FATART HEHUT ST

Polymer solution

N,N-Dimethylformamide (DMF),
dimethylacetamide (DMAc), and N-methyl-2-
pyrrolidone (NMP) are hazardous solvents
extensively used in various industries. These
solvents are highly miscible with water, making
environmental pollution through contaminated

enetated in cog,

'8
casting *@-\e‘ ‘-'é%
&
solvents: &
\ ¥
U =
© Membrane ®
@ coagulation Solvent
bath Membrane roll Bi;::f;::‘:’"
Fabric roll P
Pl []
/ - A

Membrane formation: "
Solvent- non- N
R

85

C
‘0

“’ater back t0 e

Rr: IRie1a A¥1aRT APS1 @& SUIINT GRT 3791978 9ol & @av=1a fdetrianl (DMF, DMAc, 3k NMP) @ Gig-
JYECH ] ANTTTaE Il

Figure: Schematic representation of the application of Bacillus cereus APS1 in the biodegradation of
hazardous solvents (DMF, DMAc, and NMP) from wastewater.
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rfarf & ST 81 WY 31U ST & WA & forg
SIg-3qEeT U Jlaerea R fPwric aidr 8l
glefifd, 31 fdctRredl & ey Sfiaw) T &
HeTelieTdr ISP TaaING IUANT Bl TR FIHd
X T 81 DMF-E @l A UMD 09§ 3ferT
fomam T dRyere Wl APS1 AT i e,
DMF 3R DMAc @ NMP S M TIRS
fieTrIet & U Icpe Feieferdr wefic axar 81 I8
¥ DMF & THHH PIE MR TS AId & B0
4 IWIN axd g dRT F @eM 8, T 30,000
e ar o e dHigar W ogqar
qheldgdes GioTgfthepul ex Febcl! &1 AT &, T8
T DMAC 3R NMP &It @rde 3iR A1seio &
QI & B THIE ST H IUIRT IR 8, T5T 10,000
fran/el. @ Qigar W gAbr GiTHfhARo HTH
Fal B 3 el @ ST 9mar W
G fheRUl IR & folq Taeaed G9 Bt B
81 Sg3rTEe Hfeha & UTH YA 3fufirs Sie S
TUrEITT T BN &, 3R ggrTerer adter Refiat
Y WTH SfeT &l Aoherdgde feieet! Hafor ufshar §
QT ST fapam 1]
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effluents almost unavoidable. Biodegradation
is a convenient and cost-effective method for
treating such wastewater. However, the
sensitivity of bacterial strains to these solvents
often limits their practical applications. A
strain, APS1,
strategically isolated from a DMF-rich source,
has demonstrated excellent tolerance to DMF
and similar amide solvents such as DMAc and
NMP. This strain is capable of growing in DMF
as the sole source of carbon and nitrogen,
successfully demineralizing it at concentrations
of 30,000 mg/L and above. Additionally, the
strain efficiently utilizes DMAc and NMP as
sources of carbon and nitrogen, achieving
demineralization at concentrations of 10,000
mg/L. The time required to demineralize these
solvents at high concentrations is significantly
low. The treated effluent resulting from the
biodegradation process is of high quality, and
under laboratory test conditions, the reclaimed
water was successfully reused in the
membrane preparation process.

bacterial Bacillus  cereus

aqu&?meﬁraﬁﬁﬂﬂmmmaﬁm4A
Urell(STSHRATS ANl aa) f3rect!

High oxygen permeable Zeolite-4A poly(dimethylsiloxane) membrane for air
separation

feilese 4A-PDMS Gfysr farfeerat @ fAsfor
PDMS fieelt & sgcrblawur ufshar & SRM
DIINATSE 4A FIpel fehecan @I AfAfTd e
foar mar, e Sigd iR ndweT el @
IUINT fhar Tam 39¢ 915 S99 AT 7 fi
URITICT 3R TRATHGAT BT I fbar M I8
qT T {35 fRfeetar A Sraficiige 4A & J/[T 967 W)
OiferR STEerell & AaEIg AR, AT & Uifor )
SGTST BT T AT FACRT, ST F i 83 1
Wt% SIAIATSE 4A AIfST W, SFT UaR di fRifeemat
(ST 3R n-2eH 3EiRe) § O, YRTFICT o

Zeolite 4A-PDMS composite membranes were
prepared by incorporating Zeolite 4A nanoscale
crystals during the polymerization process of
the PDMS membrane, using toluene and n-
heptane  solvents. Their oxygen gas
permeability and selectivity were then
explored. It was observed that the
intersegmental distance between polymer
chains, as well as polymer chain aggregation or
clustering, increased with higher Zeolite 4A
content in the membranes. An increase in O,
permeability and O,/N, selectivity was observed
for both types of membranes (toluene and n-
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O2/N2 FTATHSAT A dfg <@l T51 PDMS/ Slefe
fIeel T 1 wt% SiNcise 4A ST & ATeT 2.6 dF
O,/N, TfEar 3R 1052 R & 0, IRTFIAT &
AT {370l Hee T PDMS/ e fifeerar
T 99 10 wi% Sielidse 4A Hemrr m, df o,
URITRICT dGaR 1245 SR & T8, 3fR O,/N, FI=aT
SR 1.7 @, ST & Asomd AT S |l 2l
9% AU, 9 7= 7 AfST & 9 PDMS/ n-
B fereet! -1 IPE O, TR (6773 3R) foa,
AfehT gAY O,/N,, TITT LR B (~1.2) el

w%;ﬁr*
o ® jauit
® e ¥ e ©
! @
Oxygen U.‘,}f “ o®
P L% v
Nitrogen——> @ @ °
® .:Qf' “
e ®e
I"; ®
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heptane) with 1 wt% Zeolite 4A loading. The
best performance, with an O,/N, selectivity of
2.6 and O, permeability of 1052 Barrer, was
exhibited by the PDMS/ toluene membrane
loaded with 1 wt% Zeolite 4A. The PDMS/
toluene membranes with 10 wt% Zeolite 4A
loading showed an increase in O, permeability
to 1245 Barrer, with a fair O,/N, selectivity of
~1.7. In contrast, the PDMS/n-heptane
membrane with the same loading exhibited
excellent O, permeability of 6773 Barrer but a
lower O,/N, selectivity of ~1.2.

RrT: W3ilclige 4A-PDMS Tieeil &1 9= siiadiorT
U=l bl dJ}Uf"HGJ:&' m@a‘lm.'

Figure: A schematic representation of high
oxygen permeability of Zeolite 4A-PDMS
membrane.

J. Appl. Polym. Sci. 136 (2019) 48047

fofeerat & wreas I areit  dHiearerel BT I+

Remediation of pesticides from water through Membranes

Cuz* & AT HAD FRIERT TEADIPRYT GRT TR
& TS udel-fhen  die(UReiE-tAge)  dfsr
forfoeral & eyl ey ume gUl feviioie ok
FEADIPRUT P SR Wh APl & 9 R R
Fdl B dEeEA et (Cu+PIP+TMC)
STATDITSIT DY 91.5% Tb JD P Pl o
g it 8, Sdfd fRieat-Il (PIP+Cu(ll)+TMC)
bael 53.9% YuFHRu o 21 fRieT &
DRI STeT ATYfel Higery @ Tepfer WX R Beell
€1 YaTe &X H FR1ae 31 59 §9 TR € $les gr! >
el BT U > R g R St dfgaa
SIITPITIIT & JFPHRUT HIER e BT T
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Thin-film  Poly(piperazine-amide) composite
membranes, prepared using sequential
interfacial polymerization with Cu?*, have

yielded significant findings. The selectivity for
bivalent versus monovalent salts depends on
the sequence of reagents used during
interfacial  polymerization. The copper-
incorporated membrane (Cu+PIP+TMC)
exhibits higher hexaconazole separation
(91.5%) compared to Memb-II
(PIP+Cu(1)+TMC), which shows a separation of
53.9%. Filtration performance depends on the
nature of the feed water matrix. The flux
decline follows this order: field water > tap
water > deionized water. The separation
behavior of hexaconazole in different water
matrices has been studied, showing
antibacterial properties against E. coli and
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StaTRE qor 9 U 1,3-frsel SRE 3R
1,3,5-CTERICT FeRISS & SFRTYERT TEADIDRUT
aRT Tl U 4 HIR B T I dicfi e
YR TN I Udell-hed ey dielitarse fRreet
& HIETH U el & 43 HICID] P ZCI DI S8 BT
Hegieh foba |

fE: dier GERifoa fafeeral @& 9regg @

BFITPIATNICT DT GEIFBRY] IR ATl 7011
Figure: Separation of hexaconazole and
antibacterial feature through copper

incorporated membranes.
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Bacillus subtilis. The removal efficiency of 43
pesticides from water by a thin-film composite
polyamide membrane, indigenously prepared
through interfacial polymerization of 1,3-

phenylene diamine and 1,3,5-trimesoyl chloride
coated on an asymmetric polysulfone support,
was evaluated.

o] (o}
H ¢ ¢ —\ [+] [+] o o
e R T O R T N
+ (N — \Q - \':\”’
"N
C
’ o "o go . \gzou
l l Polyamide laver
_}n __},. Copper (Cu™) - % Hexaconazole - P Waier - @

Bacteria -

Journal of Hazardous Materials — 379 (2019)102-111

Applied water Science- 10 (2020) 244-251

S[F-3TUfRTE &fUT ATeT He Th=i1eh: UICTeT, BT dcd Ga A TR [+TShIAT
3T

-]

Zero-waste spent wash management technology: potash, organics & zero Liquid
Discharge compliance

T & ofR menRa sredieer AT A e
qreT e St (Rry ‘eftor dfer oft @ar ST §)
FAR® Y¥S WR Al BT § SR TH R
IRl Hdhe AFT W@ 8, N 9RG SRR/
P T R 91 (CPCB) 8RT & Sioft &
giffepar fobam T 81 Her &t difEs duer -
‘-3 &fior dfeT Jee bty $9 JAURIE FeT
@1 SUINT Udh FAE & U § decll 8, Ry &
A SUTE — UICIeT IRd T HH-UICIRIAT
IS yerf (ACe-gh A — T Uy 3MER
qTESY) — W T ST &, Ay & g § Sfet
qifer wa g | g far Siar 81 # R

The effluent from sugarcane molasses-based
alcohol distilleries (also known as Spent Wash)
has a very high pollutant load and is considered
a serious environmental threat, designated as
‘RED’ category by CPCB/Gol. The Institute’s IP-
protected Spent Wash
Management Technology’ utilizes this effluent
as a resource for the recovery of potash
fertilizer and low-potassium organics (de-
potash vinasse - a cattle feed binder) as two
value-added products, while recovering and
recycling water within the distillery. Our
technology partner, M/s Chem Process Systems
Private Limited, has installed the first
commercial plant at Aurangabad Distillery

‘Zero-Waste
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TNt aEfier, S &7 U Rresq urgde
fafics o aimere feReert fafics, arcmeTR,
TERISE H UgaT arfortedd S Tenfod fhar 81 9
T4 DY 2019 F Feter fvar T o 3k ' wfey af
ST 4500 T YICTeT SaXP IeaTeT d- di &Har
G 81 eTal T Jedie 3R A oy Ceifal
3R gfcifde doey g febar war 81 sitenfidt & wra
T F Taceft eTer SdRE (SMRITT HfRRITg), STet
TETE TRE0T, Al Iared H g, SE 3R
fami & for erfafes o/ g, anfe enfyet &
U Seolg-ig Jesel § afier € () 9Rd &
TEAR TEHAT BT T G, (i) TaRR 8
HoeargarR Senfidl R&pR — 2019 (S 9Rd &
T Iegufd GRT UeM fhar mm), a9 (i)
RSN I @R REBR — 2019, |fed
31 g Menfidht st e Sy W g g
LT YR, HIH T, 3R UNSDGs (2, 6, 8, 13,
14 3R 15) & TS 3BT ARE A Hef Wil &l

R silvmETe fSReeriv foifdcs, TreraeR, HeRTSe 5 \a &1 foF]

CSIR-CSMCRI

Limited, Walchandnagar, Maharashtra. This
plant was commissioned in 2019 and is rated to
produce approximately 4500 tons of potash
fertilizer per annum. The products have been
evaluated and endorsed by apex agencies as
well as reputed PSUs. The major benefits of the
technology include indigenous potash fertilizer
(import substitution), conservation of water
resources, a boost to ethanol production,
additional revenue streams for both industries
farmers, among Notable
recognitions received include: (i) a message of
appreciation from the Honourable Prime
Minister of India, (ii) the CSIR Technology
Award for Innovation - 2019 (presented by the
Honourable President of India), and (iii) the
NRDC National 2019,

and others.

Innovation Award -

among others. This technology is well-aligned
with flagship National Missions such as ‘Make
in India,” ‘Swachh Bharat,” ‘Namami Gange,’
and the UNSDGs (2, 6, 8, 13, 14, & 15).

Figure: Photograph of the plant at Aurangabad Distilleries Ltd., Walchandnagar, Maharashtra.
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TS SHETUL3Tl §IRT CTRee Pa T oid Iqac

Biodegradation of plastics wastes by marine bacteria

fo=-e7ca diefiuferefi (LDPE) wqar uriRfReerfareht
o § USWU @I U HEdqU BRUT Bl Gl
aTiRRRIfTHT & & LDPE &7 919 31q8e v H e
IR SHATV] ARl Pl JAeRT fham Tm g Sfarg
TR @Y H-237, H-255, H-256, 31k H-265 =T
3T T 3R 16S rRNA S SIeFHUl & 3MTER W)
DIRIRT ., BAHIG ., VT eacied €. T
TeblHaNG™T ¥, & T P! e T urs TSl
ST SHAmEh @ 90 AT e gerer-erd ATeaT
LDPE fthewil @l TaHTT P AT & o9 F U
PR §Y IFT-3eTT SageC AT M S e
gRI&ur & ERM, STHE] gl 5 LDPE dd8 1R
S e (@mafthe) a18, R fohest &t ardier
Rt o it 1T geiargee Jrafey & 37 |, H-255

Low-density  polyethylene (LDPE) is a
significant source of pollution in marine
environments. Four bacterial strains capable of
biodegrading LDPE were isolated from the
marine ecosystem. These bacterial isolates,
designated as H-237, H-255, H-256, and H-265,
were identified through 16S rRNA gene
sequencing and showed close similarity to
Cobetia sp., Halomonas sp., Exiguobacterium sp.,
and Alcanivorax sp., respectively. The isolates
were individually incubated for 9o days with
LDPE films as the sole carbon source in
Bushnell-Haas medium. During the
biodegradation assay, the bacterial isolates
formed viable biofilms on the LDPE surface,
which reduced the thermal stability of the film.
At the end of the incubation period, the

[ 1 Month I 3 Month
a
2.0 1
S 15 - ab ab
= a
5 I b
D 1.0 -
= J_ ab
be
0.5 I
C
-+
0.0 T T T T
H-237 H-255 H-256 H-265

Bacterial isolates
o : R g5 Sffar] ol §RT SY=IG LDPE e @ R g% @1 Hii<rl Fic W& /e Jie (n=3) i
gefl! 81 137 378 F1 11 @ &fia Fe@quf 3R (p < 0.05) Bl $FIT v 8l

Figure: Percentage weight loss of LDPE film after treatment with four marine bacterial strains. Error
bars represent the standard error (n=3). Different letters indicate significant differences between

sampling days (p < 0.05).
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Sfermo] groTTfer SRT LDPE fthe &1 3iferedd YR gy
1.72% 97T 111 LDPE ftheH & Sfamufaii & S[sra &
PHRUT LT 3RS, GRGIT ¥ i eI faere SRy
HIgHRIGT (FE-SEM) Ud GEifHeh B HTSshIpIdT
(AFM) & FTez™ & JHTfore fobar 1am LDPE fohest &t
R ERET 7 S&ela P fIPHor teques Sreel
Rercterer HRIV-CRABI SHRS TFeDbIUl (ATR-
FTIR) &7 SUIRT F=eb fohaT MM ATR-FTIR farsomor
H g8 yrm i & {01 LDPE fthe bl ot & C-
H TSfRT 3R C=C df~s T[T I Faferd fORa=r 7
fereerTorT g, wmer & g Rt @ fFfor off gam S
C-O TRIT —C=C- i} &I IufR=Ifey &1 g2rfel 51 LDPE
& SINTECT &P AT FHIT P& GG (ol bRur
AT USTTSH QfshaaT URIEll & HTeaH | UTH §Ul TE
3TEAYT ST & fop T SHaTUail GRT LDPE fthedt
BT AfhT ST3gee 81T 8, 3R I8 Hepa ST & fb 3
SHaTo] T qafeRer H R IgET B HF BRI
AT BT A IFIT 81 e &

efveninsie-aivavaei e

CSIR-CSMCRI

maximum weight loss of the LDPE film, 1.72%,
was observed with the bacterial isolate H-255.
Bacterial attachment to the LDPE film caused
physical changes, including surface erosion,
increased roughness, and degradation, which
were confirmed through field emission
scanning electron microscopy (FE-SEM) and
atomic force microscopy (AFM). Chemical
changes in the LDPE film were analyzed using
attenuated total reflection Fourier-transform
infrared spectroscopy (ATR-FTIR). The ATR-
FTIR analysis revealed shifts in the peaks
corresponding to C-H stretching and C=C bond
stretching, as well as the formation of new
peaks indicating CO and -C=C- bonds
compared to the control LDPE film. Further
evidence of LDPE biodegradation was provided
by carbon remineralization and enzymatic
activity assays. This study demonstrates the
active biodegradation of LDPE films by marine
bacteria and suggests that these bacteria have
potential applications in reducing plastic
pollution in marine environments.

L5-TM 3R L7-ETM+ I3 T SUANT &xeh TR Y WIST Siavser AR & &
HASTS 219 Y TET ferereraran 7 aRerch &1 uar e

Change detection in coastal feature of the Krusadai Island, Gulf of Mannar
biosphere reserve using L5-TM and L7-ETM+ images

RHAIC AR e Teprilep & T fobedl av] T STeardT
fomT *itfores U & ey § Ferg It 81 REe JfT
daiil 3R IWE Bfedl &1 IudrT AT a9
qfaRer SR gater iRy, g derer sgpen, iR
Sorary gRacH R g dIRRfos sl @
fereraoT fohaT ST b aTH STETTe § FR $T @ISt
I ¥@T U@ qE gl § gy uRedHl @
qERE L5-TM @I L7-ETM+ I9R1 §RT T
fefreer ofaar it Gerar I far w=m 1988 3R

aIfias Hfddeat 2019-20 | ANNUAL REPORT 2019-20

Remote sensing is a technique that enables the
study of objects without physical contact.
Remote sensing techniques and satellite
images are widely used to map various marine
environments, such as coral reefs, microalgal
blooms, and mangrove forests, to analyze
climate change and its ecological impacts. In
the present study, changes in the coastline and
coastal vegetation of Krusadai Island, located
within the Gulf of Mannar Biosphere Reserve,
were mapped using digital images captured by
L5-TM and L7-ETM+ sensors. The changes that
occurred between 1988 and 2000 were
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(SIR-CSMCRI
2000 & e Y gfRacHT T galT ST 3R AT RN detected and measured. The accuracy of the
faromur 6t Iiear SeaaHT TS TSI analysis was found to be remarkable.
r9'|:.'ﬂ'l ]'9"2.!1'! ™13I0E "MIT'e m ITTE TITIrE wiITE ;:"l
; N\ 4 & i ™
s T L] Y A
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wizoE wrare I aTE waTe
H2I0E WZIWE T ITE WIIWE o 03 o8 12 Mies
0 035 07 1.4 wties I et [ worer oy L L )

a1y I o wwafa e

for: 1988 3Rk 2000 & e GRe fA%19UT: A) et efler &7, GSIT Glel vd Siore gt 3 giRad @1
faarson B) cller &7, ST gt dras ae, 9 Hard, Siad are, #aa st vd #41 gait F gRad=
CaNCESLLY]

Figure: Change detection between 1988 and 2000. A) Change detection in total sandy area, coastal
Plant and submerged vegetation. B) Change detection in sandy area, submerged vegetation, Mud
Bank, Dead Coral, Live Coral, Mangrove shrubs and Mangrove plants.

A AT U sl e af e 27 (2019) 79-90

T 1 Wt & Y Fanfeuss Sty gl & dRafRar smenRa w st darer Sia
IO &b IUANT A ITH GTaR0NT T

Environmental benefits of using Gracilaria based seaweed biostimulant in an
alternative agricultural practice for sugarcane cultivation
SRR AT 7 IqRaI &b w1l AR ameRa g The inclusion of Gracilaria-based biostimulant
IAB (GSWE) BT T & Tt & anfiyer awy & (GSWE) in sugarcane cultivation, along with the

: SRR - ded rate of fertilizers, increased the
TTeT O ISt e aiFl H SUW H 8% i i UTH g3l recommen ’
I §§ yield by 8% in both plant and ratoon crops. This
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I8 I9 gl J&F BY A T~ &l ddls, T~ b 9K
T RIS IR T P AT F IE P IR G
Heawy, ATH-ANI SR GUR gafT, ST 5%
GSWE & TRINT 3 9 2.17 & RN g 3ififa,
Y oRteror wigara o) J1dY 78 18 v At § &
9 ¥ 3rPel TRy o9 UTH 8Ul STetar] IRac
oTg St A Pt AT 274 fpAI™ CO, FHded Hfer
gFCeR TR 2 9 o, 37T 5% GSWE & W TR
I8 o9 UfT e T Ieuted & forg 2.17 fbetiam
CO, T Tl AMa fANhaT, 37 &R T
werefta aiRferfde fasTehar sra AT & off &9 &
T 8% P BT T TS|
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yield enhancement was primarily due to
increases in cane length, cane weight, and the
number of millable canes. As a result, the
benefit-to-cost ratio improved, rising to 2.17
with 5% GSWE. Furthermore, this also led to
favorable environmental benefits in 9 out of 18
impact categories measured at all tested
concentrations. The absolute gain in the
climate change impact category was 274 kg CO,
equivalents ha' 2y”, or 2.17 kg CO, equivalents
per tonne of cane production when 5% GSWE
was applied. A reduction of at least 8% was also
observed in the human toxicity, ozone
depletion, and terrestrial ecotoxicity impact
categories.
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fauadeq: Emefie ddr
THEME : SOCIAL SERVICE

ferrTeT vy &g
HITHIMSIR-HATHHHNRATE FHT PHedror & fcd T Tfiagar @1 s smeRa ugalt &
e § FRER S0 [/ 8GRI T 30 Id deiid Sudwer Jfawredl, St f onfias
TUFSIEDIUT, GAFPRUT b1l 3R Fes fesor SRt arcamggfies Tebeiiept & o &, Pl Fbrafied
eI, JE 3R SFTHY Td ey G161 & folq Afed Iueted T &, R et dwermi
& forg fafire BT oM & St 81 98 Jeie o9 & HER &R U & el sk sEyE
TIRREIRTEDT T BT g B H TETD & AFEIRID SFRachl 3R HieTet [T BRIHHA! &b AT 4,
AR -HCHTHHBTRTE e darel (AN & g¢ M U= IUTeH, 9 Sediad i
TOTET SR AT A GUR AR T 21ffeT (3raRan) & forg rf ardresr o 3ifdie JRIEM iR et
A S &Rl A AT Tep-anfefes Reefer et 98k a7 WR AT e B 81 Sy aRec, ot
Pe iR UTpferes TATERT DT it Sreft Afep AR a1 TR @Ry o o, e vl dafede
T 3R RIS G T BRAT &l HTHIMSIR-HHTHRINRTS HTHfid I3l 3 918,
ThAT N G b SR FRIGIT UTSTel Ta PR P folq HIaTSeT SfoT fGepRuT geprgdl el Tl Y
39T Hfcifshar F ot Hecaqui T T 81 590 3femaT, I8 A&l SR defve SIFRedar &
IGTAT ST & SR RIS HRIEH 3R SNUA-3 SRt Ugell &b AT § ATl # denfie ofy iR
ST &1 wiicHTiee e 81 59 e SeRieT & |rey, 89 T4 & A a9 2019-20 & SR FHN
& AT SR 39 ANTET T IR R 8 &

Thematic core competence

CSIR-CSMCRI upholds its commitment to societal well-being through impactful science-
driven initiatives. The institute provides access to its advanced scientific instrumentation
facilities, equipped with cutting-edge technologies for molecular spectroscopy,
separation techniques, and surface characterization, to academia, industries, and R&D
organizations on a fee basis, with significant discounts for educational institutions. This
enables the dissemination of scientific knowledge and supports the nation’s academic
and research ecosystem. Through dedicated outreach and skill development programs,
CSIR-CSMCRI focuses on enhancing socioeconomic conditions by promoting the mass
cultivation of microalgae for value-added products, improving salt production standards,
and creating safer and more efficient work environments for salt workers (Agharias). To
address global challenges like climate change, energy crises, and resource depletion, the
institute provides sustainable alternative solutions and policy inputs. CSIR-CSMCRI also
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plays a critical role in disaster response by deploying mobile water purification units to
deliver safe drinking water during natural calamities such as floods, cyclones, and
droughts. Furthermore, it prioritizes education and awareness, nurturing scientific
temper among young minds through initiatives like open-day programs and the
“Jigyasa” program, designed to inspire curiosity and interest in science. With this brief
introspection, we are proudly outlining some of our humble contributions toward society

during 2019-20.

AT URSgeT ST i (FHSTEI)

Centralized sophisticated instrument facility (CIF)

S AP T R AR AU I,
e ¥ Rerd fmunate iR gafawor fasm
3R Bellap SUBRUT [T (WoHS HAEem)
I fpeuneTe Jareit & oyt sramyfie b
&b ©Y § BRI BT & I8 GAUT pet AR AT
s & v I g1 Farfera &, o deifdra
e, fafdenerl, SReRt e @ e
T3 3R SR @ Juer wieror, ffer fAery
3R fagiwsr wRrel St QAT g & SMER W) HeH
PRl Bl D fPHTUTHD ITHRUNT & ATUD S
T gafor, W & HeTSts Waed "1,
HeaHTeHd fFefRor af IRIRIfA T 7 fadsrar
TGN 81 39 AT Bl eFare SR Jarat a1 g
fIaRUr A &I AHING JqAZe TR ey 2l
A & 1 arferer 39 aY diiaga ufvsga SueRuT
gfarer gRT g 7g Hue fawsor & yepRy I a2l

The Analytical & Environmental Science
Division and Centralized Instrument Facility
(AESD & CIF) at the Central Salt & Marine
Chemicals Research Institute (CSMCRI),
Bhavnagar, serves as a cutting-edge hub for
advanced analytical services. Operated by a
skilled team of experts, this facility supports
educational institutions, universities,
government R&D labs, and industries by
offering sample analysis, method
development, and expert consultation on a
fee-for-service basis. Featuring a
comprehensive suite of modern analytical
equipment, AESD & CIF specializes in spectral
studies, structural determination, and chemical
analysis. For a detailed overview of the facility's
capabilities and services, please visit the
institute's official website. The table below
highlights the types of sample analyses
performed at the Centralized Sophisticated
Instrument Facility during this year.

37¥eT 2019 - AT 2020 & R PR AT T farawor

Details of the samples analysed during April 2019 - March 2020

fapeor SR ferereror fag TRy AT bt AT e AT
Analysis Instruments No. of samples analyzed Total
'H-3983; °C-1943; >'P-137; >'V-
NMR Analysis FZONI\I\//‘lEZ()Bruker, 8; 7Li-23; 2D- 57; DEPT-36 6228
> External: 'H-32; 3C-8; 3'P-1
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FT-NMR (JEOL

'H-850; PC-468; 3'P- 14; °'V-4;
'9F-19; 2D- 37; DEPT-11
Solid State: 'H-26; 3C-224; 3'P-

ECZ600R, 600
MHz) 17; 29Si- 19; 5N- 6; 2D-1 1847
External: 'H-116, 3C-19; 2D- 3;
3C-solid-5; ?7Al-5; 3'P- 3
FT-NMR (Bruker 'H-1333; 3C-610; 3'P- 5; 2D- 3;
200MHz) DEPT-10 1961
Magnet-TECS MS-
EPR Spectrometer -
P 5000 376
FT-IR
Infrared Spectra spectrometer - 1802
(Perkin Elmer)
FT-IR, Carry 680 &
IR Imaging and Microscope Carry | |maging-0, ATR-347
ATR 620 (Agilent Solid/Liquid-o =1/
Technology)
Raman LabRa.m HR Not working
Spectrometer Evolution HORIBA
XRD (single Bruker Smart Apex
—" cch 114 (solved 106) 14
Philips X’pert MPD
XRD (powde -
fent) System Empyrean R
_ JEOL, Model JEM
TEM Analysis 2100 506
FE-SEM analysis JSM-7100F 1485
NT-MDT, Model:
AFM Ntegra Aura 469
NETZSCH TGA- MA -
Thermal Analyser >C sz o DR G DRI 1050
(TGA, DSC, DMA) | Mettler Toledo 95 >
CHNS/O Analysis Elementar, Vario
Micro Cube 556
Inductive Coupled | Perkin Elmer, 773 (extra elements - 509) 773
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Plasma (ICP)-OES | Optima 2000
Inductive Coupled
ICAP R -
Plasma (ICP)-MS Q 4281
lon Thermo Fisher
Chromatography (IFS-5000 Sy - 554
Dionex)
Surface area 3Flex Surface 5 5
Analysis Analyzer 329
. : Mastersizer
Particle size .
s Particlesize - 105
distribution
Analyser
LC (Waters), MS »
LC-MS (Q-TOFF) RererEe 2397
ABSCIEX
MALDI-TOF/TOF ’ -
DI-TOF/TO Model:4800plus 158
Horiba Jobin . 6317
Luminescence (Fluoro-log)
spectra Edinburgh Inst. (uF B 109
920H).
Varian cary 500 - 4554
Shimadzu, UV- a 764
UV-VIS-NIR 3600
Advanced
Photonics - 82
(Portable UV)
Isothermal
Titration Microcal iTC 200 00
Calorimetry
Circular Dichroism
(CD) Polarimeter Ry Buletel e 75
Shimadzu - 1414
HPLC
Waters 982
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Thermo, model .
oc Trace GC-Ultra Not working
Shimadzu, Model 1214
GC-MS 2010, MS QP2010
TQ 8040 1978
Elementar, Model
TOC ’
Liquid TOC =
TCSPC (Time Edinburgh
Correlated Single | Instruments, 59
Photon Counting) | Model: OB920
Anton Paar,
Rheometer Mod.Physica-MCR- 50
301
Rancimat Biodiesel Rancimat
Matrohm >
B queb HRIsH: =T

Student outreach program: JIGYASA

ORI § UpaT AT, IR.IATE. GEAF & Y 7,
T.0. 0.3 3RS, 7 "sTIT SR & Jreds
I Rpel TR W AT 741 ¥ dsf+ep gfeepior RfepfRya
PR & fo1q A=fiep W T FFHeR @ g1 v
5 Hecaqul I fAT 81 39 BE-deied Hare uge
& dgd, d10.R.3E. A L aRes.
fafier af 2019-20 & SR B PRIHHT BT RIS
foham 7 PRIBAI BT I BHEI BT AT AR
RNTeTTerT e wffafiy & Hqreaw § w@ragiiRe
IIHT USH BRAT o1 ORI & Ry ot &
BRI B 3R Jpel e TXr= & R W 3T,
Ty & AT AITeT ST s, HSTIH &1 bt bl
ff SRt fFm 20 W 2020 @
RIS Tt aTel U $g, HSI9H P
fhar Tam GEAF H, BHEI B TG UM, TP
IeuTe Ufehaan, iR adir uRReIfrdt o sz

As the sole CSIR institute in Gujarat, CSMCRI
has significantly contributed to fulfilling the
scientific community's responsibility to foster
scientific temper among young minds at the
school level through the “Jigyasa” Program. As
part of the implementation of this Student-
Scientist Interaction initiative, several
programs were conducted by CSIR-CSMCRI
during the fiscal year 2019-20. These programs
aimed to engage school students by providing
them with a hands-on experience in research
and laboratory-based activities. Thousands of
students and hundreds of teachers from
various parts of Gujarat visited the institute, as
well as the MARS Mandapam field station. On
20th February 2020, the “Jigyasa” Program
was organized by CSMCRI at the Marine Algal
Research Station, Mandapam Camp. At
Institute, students were exposed to marine
research, salt production processes, and
coastal ecosystem studies, engaging in field-
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& IR F TEHRI & T8, A I JArener &
STER SR & AT fordm 3R areifdes e dfdw
3 IUANT fany ST aret deifes Suawvll o 3@ 1
RN & SR, BT iR Rrerdl 7 FwM & At
faurt & et 3k da-idt afaRal & qada
&N HHATRAT = BRig o Afhg ©9 J AT foram 3iR
e nfcfafery afaemTeT B gt amr sk
I qIedfdd Sfiae 7 ATaw ST BT ugeH 3iiw
EEHIT TR & AT 9 wefid foam o arcaféa
ST SUBRUIT Y DT HAE &Y T AR FANT Py
AT FaleT Y81 & foly IAE A TIHaD a1
PRITHH T AR Fref & TS Arferepr TR febar
2l
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based experiments and observing scientific
equipment used in real-world research settings.
During these visits, students and teachers
interacted with scientists and technical staff
from various disciplines of the institute. The
staff actively participated in the program,
demonstrating the basics of scientific
activities/projects and their fascinating real-life

applications through demonstrations and
hands-on  experiments.  Students were
captivated by the highly sophisticated

instruments, enthusiastically volunteering to
conduct experiments and ask questions. The
summary of the program is provided in the
table below.

Date Program Name No. of No. of KV No. of No. of
days Schools students | teachers
09.07.2019 Jigyasa: Studgnlt-Scientist Interaction 01 e e 75 12
Program 1st visit
Jigyasa: Student-Scientist Interaction Gandhinadar
19.07.2019 Program 2 visit 01 9 75 12
. Cluster
Gandhinagar group
Dantiwada,
Jigyasa: Student-Scientist Interaction Mehsana,
SAUDA Program 31 visit 01 Gandhidham, " 0
Bhuj group
Naliya, Porbandar,
Jigyasa: Student-Scientist Interaction Rajkot, Junagarh,
Lol Program 4t visit i Diu, Dharangadhra () L
and Bhavnagar
Jigyasa: Student-Scientist Interaction Jamnagar and
AkEEA Program 5% visit U Jetpur group & 10
. ) _— . Darjipura, Cambay,
04.09.2019 Jigyasa: Studgr_lt—Smentlst Interaction 01 \V Nagar, Godhra 75 10
Program 6" visit
and Dahod group
. ) o . Surat (03 schools),
13.09.2019 Jigyasa: Studgr_lt-Scuentlst Interaction 01 Ankleshwar and 75 11
Program 7t visit .
Silvassa group
Visit of schools and colleges students
96.09.2019 to CSMCRI on the occasion of open 01 43 schools and 1258 90
day organized as part of CSIR colleges
Foundation day function
Kendriya Vidyalaya,
Mandapam 50
- Morning Session)
Visit of class 8 & 9 students at MARS ( —
20.02.2020 Mandapam field station 01 Govt. Girls Higher =
Secondary School,
50
Mandapam
(Afternoon Session)
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R ST - T TGS, FIGTIN GREY T FUSTH Blog &9iT & o [osiar driaa] di
P FAHl]
Figure: Some glimpses of JIGYASA programs conducted at CSIR-CSMCRI, Bhavnagar campus as well
as Mandapam field station.

TaT TRISIOT SRINTEITAT T SEIe

Inauguration of soil testing laboratory

&Y. 0.0, 3RS, oFTaR YR & 996 I &
fadrr ok dadidt wifd & fog Srf v @7 2,
frTeT g Ieed THe FHTTal GRT I<qTfed e
b U 3R IedTe &dT H IR BT 8l $H T3
ST TS RN § I wqaferd iR -
Gl IUSBRUIT BT SYANT HD AT~ HRART HTeh
FaT gEr fehy STe § oRiarun A T Y R g8
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CSMCRI is consistently working towards the
development and technological advancement
of the salt industry, focusing on improving the
quality and vyield of salt produced by
manufacturers in India. In this new soil testing
laboratory, various Indian Standard soil tests
will be conducted using advanced automatic
and manual equipment. These tests include
assessments of soil's load-bearing capacity,
classification, permeability, grain size
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& R &, e o, wenesar ik averr,
HRIMT, 3R IHIh HRET BT ATher e Bl
S Y et Uit TR FAT Ul BT T AHD Fe
faepfaa v T HISEr FHS IUTeT sHredl Dl
& 3R IS &FaT dQ A AT Feedqul
AN BT &1 I8 TR GATaR0T TG 3fTherT
(EIA) 3eTT & foTq afmaedd T8 qaT iR el
fepereur oRterult <t off farem g et 81 57 aRia
H TUrT, WRRIED T, el dTefdbdl, pH, $ef gfefd
3N (TDS), 99 I i A7 (BOD),
RIS STae 7T (COD), FaT HT AT, 3R
Sl @l @RI S e 2MMeT ol I8 T3 el
SRIFTETTET 3R ST SUHR Jfem 9 e b
UM H U Heeqqui e e, s FH5e
el @ e Pt $ smgFdERT R
Fefiienur 5 e et

ditranis3e-efivaudretanesns

distribution, compactness, porosity, moisture
content, dry density, specific gravity, field
percolation rate, shrinkage limit, plasticity and
liquidity, fineness, and chemical composition.
All these soil properties and sample tests are
crucial for developing new salt works and
enhancing the efficiency and production
capabilities of existing salt operations. This
laboratory also facilitates major soil and water
analysis tests essential for environmental
impact assessment (EIA) studies. These tests
include parameters such as salinity, resistivity,
electrical conductivity, pH, total dissolved
solids (TDS), biochemical oxygen demand
(BOD), chemical oxygen demand (COD), soil
temperature, and water brackishness. This
newly developed laboratory and its advanced
equipment will play a significant role in
uplifting the salt industry by supporting salt
manufacturers in the modernization and
mechanization of salt works.

amegfiaaor 3R TefiHiavur & forg SRR 9 B & deTTHe feee ik
QABTTIC P ST

Showcasing scientific design and layout for modernizing and mechanizing
experimental salt farms

AR e Sl df defe wREer 3R s
arsdepRuT HfhAT BT q@T SR ACIT i & T &
3 TP IS TG BT THHH TRIPT 8l HIS[ET TP
JAMT DI FAMRT P R AT TP AT Br
ffafaa # & o & wRuEg IS G
ufspar der $Y T$ B, RraepT Ieed amyfeer 3R
FfHIEARUT & HTeTH q F9b Ieare iR orE
gl AT 21 H1LGH.0H. . 3AR.3ATS. &1 U TANTcHSD
TS B (ESF) METR dC & Ui R 81 Aigar
THeb I el TREAT H qgd T8 ATera i g¥ febar
TIT 3R ST oI S+a Rafder AT gaeitet @
TUGNT Yk SHDT &HT BT IS TIT 3 b1 §
o &:

® B FHE B ARTH-ET Gl P SR W

EEIESERsI
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The scientific design and layout of solar salt
works is the key to enhancing the evaporation
process, thereby increasing salt yield from the
same area of coastal land. A step-by-step
scientific design procedure has been
introduced for modifying existing salt works
and developing new ones to boost salt
production and quality through modernization
and mechanization. CSMCRI operates an
Experimental Salt Farm (ESF) near the
Bhavnagar Coast. Limitations in the existing
salt farm design were identified, and its
capacity was enhanced using advanced
scientific and civil construction techniques.
These include:

e Designing salt compartments based on

volume-density relationships.
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o Ut SR @I &9 PvAT 3N FEe axor 3N
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SIRIESERSIL
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o =, foes onfd SRy Jew-aftfa Su-Iml &1
Sfa gee|
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YR N BT B BT 8, A1 & Fefipa
HATET T T BT 21 I 9 (AT, fady g
& ORI SR IR & I Bl & forg et
TR TR BT WS v &g U HfRiamr 59 &
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e Minimizing pumping costs and maximizing
solar energy utilization through circulation at
the condensing stage and in crystallizers.

¢ Reducing percolation losses and preventing
the dilution of concentrated brine in

crystallizers  for  improved rainwater
management.
e Proper management of value-added

byproducts such as gypsum and bittern.

This model salt farm is designed to increase
productivity per acre by protecting salt works
from  structural damage, implementing
advanced flood management, and reducing
annual maintenance costs, all while supporting
mechanized operations. Additionally, it serves
as a training platform to demonstrate scientific
design and layout to salt manufacturers from
Gujarat and across India.

w9 5 off BRY

/" -'”""' *.-:;. n—v"%-:'
i

Sea~Srine Systen

R & v, vg. &3 3778, & TR TS @ H TG THE FelT & Qb1 @ [y I dsitie

GUGTT, W ITIGHAT 3N ST Bl §GT & [o7T BYRGET 3 7517 3 G~ifar bl wefefa #var &

Figure: Scientific design prepared for the development of a model salt work at the Experimental Salt
Farm, CSMCRI, showcasing advancements in layout and construction to enhance productivity and

efficiency.

dquie: Teb SRR Recitar

LapPot: An Electrochemical toy

UIeRriee fegd Taafe fewer § IugeT faar
WM g U IEadd  SUNUl &l Jrorvad
BT THH BT F Fod ARG B ST 35,00,000/-
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Potentiostat is an essential instrument used in
electrochemical analysis. Commercial
potentiostats deliver high precision and
accuracy, although at equally high cost which
varies from %5,00,000/- to over %15,00,000/. As
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SR ¥15,00,000/- b B Febal &l Aciiord, I
SUHNT R N AP FfET IT 37 URFAYD e
AT H S IUANT & o T F Ity
& 81 gafery, s = AT UiclimRee |l H
aeegdar o i f& GFeEe aRgEdr 3R
GEIBT Y& @R gU FTa-yrdl off 8 eradie
SRIh TT & FHY 81 feasd & Had a7
T & foTT U IRORFIT dIeRRIRee i I 3iiR
R-3raeae fagarail @I ger far 1 81 I8 A
SRR TRT & & 59 3ry Rargs &t S Fisr
QICRRICE & e § ST 15-20 AT &9 8R1
TS 37T, 39 T2 Bl €I H & 5V fob IJuaeum
& urifie Suredar ARy 8 8, feaga @r
A FoigT I & forg o Feee v g
= 33 fiice Rgmrmmfe da & e fog
ZoiagIe AR &, O guadt aiaey & Aream §
AIdTe & SIST ST el 8GRI Priae o feral
uEd! Hride 1S 3R STMEINR 1T BT HH HaT 8l
a1 R & forq eiudic @ gl ofuciy & iRaa

PIaey b gRT SAIST ol AhaT Bl

LAPPOT 1.1.2

faa: dqgic # va avdiv
Figure: A photograph of LapPot.

eftver3ims 3ime-efivavaetamesn:

a result, these instruments are not easily
accessible for widespread use in academic
settings or other initial research studies in
India. Therefore, there was a need for an easily
manufactured potentiostat circuit that is cost-
effective while still providing respectable
precision and accuracy. The LapPot is a solution
to the above problem. The advanced and non-
essential features of a typical potentiostat are
removed to bring the price of the device low. It
is anticipated that the price of this tailored
device will be around 15-20 times lower than
the existing potentiostat. Further, several
modifications have been made to make the
device highly robust considering the fact that
the primary users of the instrument are novice
students. It has 3D printed electrochemical cell
having concealed electrode connections, which
can be connected to the LapPot through an
USB connector. Apart from secure connection
the USB connector reduced the noise and the
iR drop. LapPot can be connected to PC/ laptop
for monitoring the data using serial
communication.
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. 0. 31T, TR -1, . 0. Y. 3R, 37T T ST AT T difalt & wifer e
DI
CSIR-CSMCRI responds to the Odisha “Fani” cyclone victims

9 TehaTd BT 7 3NfEeT @Y wifee fpam, ar sa
i & Tt T SR et afer &R AT ofk g frer
4 g dleTmal 3R P3N BT Fgd @ feam 3 73 2019
BT THATT A INSIAT F TSI 9T DI TG T,
3R TepleT BRATs PRd EY ALTH.AEIR. &
HRIfReTd = 0. 3778 3R -3TS. 0. &Y., YaIeR
3R .03, 3R vq. T AL AR S, HIaTR
& Ficerpl & e R gFT $ e gie @
@afRd BT F 919 a7 & e feu & 7 98 2019
I RWSS (AIfSem) & AT FH=g 3§ TfeT W ggd!
3R PIBATR, S PTG F PO fbeiiey ¥ R
o1, 7 gfie @ |l fhar wm g9 gfe 7 uf i
SFTHT 17,000 S1eR UTHT SMaft fopar et <rshara
& BRI} TRE 3 fasTelt TR 81 & SRV Ig 10
RGeS & o TR R B @R 6T Al G @ty §
fstell Iuctey &l offl PrpeqR ecifes ¥ ar ot Ja
T & a1E, e @ gRt el & Feeal I TaR &
TGEIC T F TAFING PR ol 7T, S [ & o
feheirfier &3 om fary T@wey &TeT (WHO) &t T
& ¥ ER Tl BT aRT BT 3T arY Y T A
Tcafe T g, ST b miaarRe 7 of e feam
fHerT T AherdTgde GHIW & aTe, SR 15,000 A
17,000 &iex g ufer o7 feaRa fasar n, 59 ad
Reerfer M= 781 &1 TS

Figure: Images of CSIR-CSMCRI's efforts in assisting the cyclone Fani affected communities.

As Cyclone Fani struck Odisha, it paralyzed the
drinking water supply and contaminated many
ponds and wells, especially in the severely
affected Puri district. On May 3, 2019, the
cyclone reached the coastal part of Odisha, and
immediate action was taken by the DG of CSIR,
in consultation with the Directors of CSIR-
IMMT, Bhubaneswar and CSIR-CSMCRI,
Bhavnagar, for the quick deployment of a
water desalination unit. The team arrived at the
site on May 7, 2019, in coordination with RWSS
(Odisha), and the unit became operational at
Kakatpur, a block a few kilometers away from
Konark. The desalination unit supplied nearly
17,000 liters of water per day to those in need,
functioning on it’s own engine power due to
the absence of electricity caused by the
cyclone. The power was unavailable
throughout the operation. After serving the
Kakatpur block for two days, the unit was
relocated to Badahat village under Satyabadi
G.P. in Puri district, a few kilometers from Puri.
A team from the World Health Organization
(WHO) visited the site and expressed immense
satisfaction with the quality of the water, as
sentiment shared by the villagers also. After
successfully  completing  the  mission,
approximately 15,000 to 17,000 liters of water
were distributed per day until the situation was
restored.

0. 0H. & TR 3778, & 9TeT &1 avaivy
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sl daTet TR BRI

Seaweed training programme

.0, St ERTETE gRT UrifoTa aRaET & d8d,
AT & IFFTRIGRA 3R IR Rt & arfior
g il P 250 AT HGIRT Bl Gl darer Welt
T URTer T T, S JFRIGIEeY $f Wdl )
Pforct o7 3R Trlt 3y Gy @var 81 af 2019-
2020 & SRM, "¢ 3iH A (TOT) FRFHT &
e 40 AT BT Ueb HTE T Fst ddTeT Wl
fdreror v fasar M 3y ueer dtere ey e,
faormaTST GRT YRR gRAeHT & &, 3 ueeT
& ar aeg et (R iR gdf meresh) &
o ot iat F 629 T AT SRGET (98 IO
3R 531 AfEIY) BT G dfaret Wil T Hfreror i
T faeRaTaTH Rl & FIFRIUeT # 24-25 Ridaw
2019 & SR 23 ATHIRRAT (8 T 3R 15 HlReTT)
I freror & wam gt MemeRt et & SRaure™ 5
19-20 f3sR 2019 & SR 535 ATHIRAT (86 JoN
3R 449 Afeed) Hr wfdewr far i, Sefe o
MereRt el & Jemmder § 21-22 fRHaR 2019 & ERM
71 ATIRIAT (4 TN 31R 67 Afed) T Hfreror i

o

[Al

Under the NFDB, Hyderabad-sponsored
project, seaweed cultivation training was
provided to 250 coastal fisherfolk from rural
coastal villages in the Ramnad and Tuticorin
districts of Tamil Nadu, focusing on
agarophytes cultivation and ensuring assured
income. During the year 2019-2020, a one-week
seaweed cultivation training was conducted for
40 beneficiaries under the Trainers of Trainee
(TOT) programme. As part of the Andhra
Pradesh  Skill Development Corporation,
Vijayawada-sponsored project, seaweed
cultivation training was imparted to 629 coastal
rural individuals (98 males and 531 females)
across three coastal villages in two districts
(Visakhapatnam and East Godavari) of Andhra
Pradesh. In Mangamaripeta, Visakhapatnam
district, training was given to 23 beneficiaries
(8 males and 15 females) from September 24-
25, 2019. In Bhairavapalem, East Godavari
district, 535 beneficiaries (86 males and 449
females) received training from December 19-
20, 2019, while in Mulapeta, East Godavari
district, training was provided to 71
beneficiaries (4 males and 67 females) from

_ gas ”J r

[8]
A [A] G5 dlarer @t @1 AT Feef, foraH e sfior STer @ 7T fRars 8 & [B] e g &
[ERITETTT7H foret & HrARI9eT 3 g5 darer TrRreT driwH

Figure: [A] A Field demonstration of seaweed farming showing initial seeding process; [B] Seaweed
training programme at Mangamaripeta, Visakhapatnam district, Andhra Pradesh.
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December 21-22, 2019. Additionally, seaweed
cultivation training was given to 10 coastal rural
beneficiaries in Suryalanka, Bapatla, Guntur
district, Andhra Pradesh, and Kappaphycus
farming was established at 10 tube net levels.

T QdTeT HETERT UR &I

Survey on seaweed resources

HIR Bl TTS! H T Sareel SRR & & &l 4
T daTel YA BT GG IR FHIgET
FHEgreul! dT SURRRT BT 9T eFH & oIy ereror
fepd ST %8 81 99 2019-2020 & SR I Aderr
fob 7T, R ot el Y T Ui 8 T @
TR & TTET $ 19 TUT B AR &F F FoT 137
T daTe roTTfort &t Y S, R 48 &, 48 @
3R 41 R I A yorfor et € paerd @
TG el DT Fay 3fereh TR HfcHreT (84%)
TS 7S, Safd Tl 3R a7er giut F Tt darer
& TeY It genfaar go I TS| deN 3iN
fHeTTHRTS 51T TE 7 TR AR TADPINT 517 T
& o 7 3ifers T darer fifdear gef¥ia Hh
TeUq T b Gl H HRRH UMl Pl e
T UTS TS ST T Iod [IUET AgRT F A1 aiam
81 39 fauid, Al SR ATferget Sial 7 el
3R PRy AR P HRUT T aTer BT a0
3R SSTTRAT BT ST 9 UTS ) FSUH FYE B G
q % & Ul F 9N Jedl St AET 3ifee 0Tg T
i Srderon & SR, 19 [fera ot F J et & off
SR 87 § FUIpIgeae 3o dl Surkefe aof Aal
BT TE| S STATAT, PHSTS &1 IR AT o &b SR
=17 3RS iR FHTRET & i Favat et 9Ty a)

Surveys have been continually conducted to
assess seaweed resources and determine the
presence of Kappaphycus alvarezii in the islands
of the Gulf of Mannar Marine Biosphere
Reserve. Three surveys were carried out during
2019-2020, bringing the cumulative total to five
surveys. A total of 137 seaweed species were
recorded across the intertidal regions of 19
islands in the Gulf of Mannar, including 48
green, 48 red, and 41 brown species. Krusadai
Island had the highest percentage of seaweed
cover (84%), while Nallathanni Island and Appa
Island recorded the maximum number of
seaweed species. The Vembar and Kilakkarai
groups of islands exhibited greater seaweed
diversity compared to the Mandapam and
Tuticorin groups. The Mandapam group of
islands had a higher abundance of Sargassum
species, characterized by a high relative
frequency. In contrast, Manali and Manaliputti
Islands showed lower seaweed cover and
fewer species due to sandy and muddy
substrata. Seawater nutrient content was
found to be higher in the Mandapam group of
islands. Across all three surveys, the
occurrence of Kappaphycus alvarezii was not
observed in the intertidal regions of any of the
19 islands. Additionally, no signs of coral
bleaching or disease were observed during
sampling on Krusadai Island.
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Amine functionalized graphene oxide containing C16 chain grafted with poly(ether sulfone)
by DABCO coupling: Anion exchange membrane for vanadium redox flow battery. Shukla,
G; Shahi, V. K. Journal of Membrane Science 575 (2019) 109-117.
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ISSN, DOI etc.) Dol:
Publishing year 2019
Page numbers 53-73

Title of the chapter

Genome Editing: Advances and Prospects

Authors J. Patel, Avinash Mishra

Title of the Book Plant Biotechnology: Progress in Genomic Era
Editor S. Khurana, R. Gaur

Publisher Springer, Singapore

Book identifier number (ISBN, | ISBN: 978-981-13-8498-1

ISSN, DOI etc.) Dol:

Publishing year 2019

Page numbers 147-174

Title of the chapter Recent Advances in the Transcriptomics of Seaweeds
Authors B. Tanna, Avinash Mishra

Title of the Book Encyclopedia of Marine Biotechnology

Editor S. Kim

Publisher John Wiley & Sons, Inc, Hoboken, NJ, USA

Book identifier number (ISBN, | ISBN: 9781119143772

ISSN, DOI etc.) Dol:

Publishing year 2020

Page numbers 1909-1917

Title of the chapter

Microbial-assisted heavy metal remediation: Bottlenecks
and prospects

A. Bhayani, K. Mehta, S. Bhattacharya, S. Mishra, R.

Authors .
Dineshkumar

Title of the Book Remova! of Toxic Pollutants through Microbiological
and Tertiary Treatment

Editor Maulin P Shah

Publisher Elsevier

Book identifier number (ISBN, | ISBN:

ISSN, DOI etc.) Dol: 10.1016/B978-0-12-821014-7.00014-9

Publishing year 2020

Page numbers

349-372

Title of the chapter

Plant mediated synthesis, applications and challenges of
magnetic nanostructures

A. Bhayani, K. Mehta, S. Bhattacharya, S. Mishra, R.

Authors .
Dineshkumar

Title of the Book Remcwa! of Toxic Pollutants through Microbiological
and Tertiary Treatment

Editor Maulin P Shah

Publisher Elsevier

Book identifier number (ISBN, [ ISBN:

ISSN, DOI etc.)

Dol: 10.1016/B978-0-12-821014-7.00014-9
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Publishing year

2020

Page numbers

349-372

Plant mediated synthesis, applications and challenges of

Title of the chapter .
magnetic nanostructures.
Authors P. Dubey, G. Watal, K. B. Pandey.
Title of the Book Magnetic Nanpstr}lctures: Environmental  and
Agricultural Applications.
Editor A. Kamel, Mohamed A. Abd-Elsalam, Ram Prasad
Publisher Springer Nature Switzerland
Book identifier number (ISBN, | ISBN: 978-3-030-16438-6 (Print)
ISSN, DOI ete.) Dol: 10.1007/978-3-030-16439-3 3
Publishing year 2019
Page numbers 33-47
3. SRR Uce/ WiPpd Uce [Patents- Filed/ Granted]
YR Uee SRIR: (10 U< 31Mae)
[Indian Patent Filed: (10 Patent Applications)]
SN Title Inventors Ly
Number
An integrated zero discharge Prasad Kamalesh, Singh Nripat,
| |process for the pr(_)duction of Maity Tapan Kumar 201911017481
keratin and melanin from waste
human hair
Polymeric adsorbent for removal of | Sharma Saroj, Gupta Anil
2 |hazardous ions and bacteria from  |Ramprakash, Singh Aneesha, 201911022082
water Ranawat Bablesh
A process for the preparation of Jewrajka Suresh Kumar, Saha
thin film composite reverse osmosis | Nirmal Kumar, Trivedi Jaladhi
3 |membranes with enhanced Sanjaykumar, Bhalani Dixit 201911023080
antifouling property and permeate | Vinubhai
flux
A process for the preparation of Biradar Ankush Venkatrao,
flavouring ketones Khan Noor Ul Hasan, Bajaj Hari
g Chand, Naikwari Dhanaji AP e
Rajaram, Ravi Krishnan
Fluorinated-aliphatic hydrocarbon |Shukla Geetanjali, Bhushan
based stable anion-exchange Mani, Kumar Sonu, Das
membrane and its method of Arindam Kumar, Sharma
> preparation there of Prerana, Singh Anuj Kumar, AU EIERIC
Shahi Vinod Kumar, Bhargava
Bharat, Parvatalu Damaraju
Aqueous chitin solutions fortified |Prasad Kamalesh, Singh Nripat,
6 |with plant macronutrients and Sharma Gyanendra 201911026412
process for preparation thereof
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Crosslinked polyacrylonitrile based

Chatterjee Uma, Jewrajka

7 |anion exchange membranes and Suresh Kumar, Mondal Rakhi, 201911043025
process for the preparation thereof |Pal Sandip
Ultrathin polymer nanofilm Karan Santanu, Sarkar Pulak,
8 |composite membrane and a process | Modak Solagna 201911054150
for preparation thereof
Highly selective ultrathin polymer |Karan Santanu, Sarkar Pulak,
9 |nanofilm composite membrane and |Modak Solagna 201911054162
process for preparation thereof
A process for the recovery of high |Kumar Arvind, Upadhyay
purity salts from crudes containing | Sumesh Chandra, Sanghavi
sodium chloride and sodium Rahul Jasvantrai, Hamidani
sulphate Abdul Hamid Usmanbhai, Vyas
10 Bipin Gordhanbhai, Makwana 202011009669
Mahesh Harjibhai, Dobariya
Rakesh Vinubhai, Bhatti Sameer
Jayendrabhai, Gauswami
Maulik Vinodpuri
R 4T ¥aiga: (12 U 3Tae)
[Indian Patent Granted: (12 Patent Applications)]
SN Title Inventors L Ly D LU
Number
A process for the preparation of | Kureshy Rukhsana Ilyas, Khan
recyclable chiral catalysts for Noor -Ul Hasan, Abdi Sayed
1 |asymmetric nitroaldol reaction for | Hasan Razi, Bajaj Hari Chand, 312298
the synthesis of pharmaceutically |Roy Tamal, Das Anjan
important compounds
Improved v-trough solar Subarna Maiti, Pushpito Kumar
concentrator system for enhanced |Ghosh, Sodankur
power output from conventional | Thimmannabhat Rajan, Sohan
photovoltaic array powering a Lal Daga, Jitendra Narsinhbhai
community scale reverse osmosis |Bharadia, Kairavi Gaurav Vyas,
) desalination unit Pratap Shashikant Bapat, Pankaj 313273
Arvind Patel, Sanat Kumar
Natvarlal Patel, Labhubhai
Manajibhai Kachadia, Gaurang
Shambhuprasad Trivedi, Praful
Kalubhai Harsora, Hitesh
Mohanbhai Tadvi
Thin film composite reverse Pushpito Kumar Ghosh, Suresh
3 osmosis membrane with Kumar Jewrajka, Alamuru 316694
antifouling properties and method | Venkata Rami Reddy, Sanjay
of preparation of the same Mandal, Sadhika Khullar
Process for production of sulphate | Pratyush Maiti, Pushpito Kumar
4 of potash from bittern through Ghosh, Mahesh Ramniklal 318659

selective extraction of pottasium

Gandbhi, Jignesh Solanki,
Harshad Raman Rahmbhatt
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Integrated process of production | Pushpito Kumar Ghosh,
5 of potassium sulphate and Pratyush Maiti, Maheshkumar 319275
ammonium sulphate from kainite |Ramniklal Gandhi
mixed salt
Improved solar dryer and method | Pushpito Kumar Ghosh,
of operation for enhanced Subarna Maiti, Pankaj
efficiency of drying Arvindbhai Patel, Jitendra
Narsinhbhai Bharadia, Shobhit
6 Singh Chauhan, Mahesh 320446
Laxmanbhai Sanghani, Pradip
Vinubhai Parmar, Kruthika
Eswaran, Paraskumar
Vivekbabu Agravat
New use of salt bitterns as draw | Pushpito Kumar Ghosh,
solution in forward osmosis for Dibyendu Mondal, Sanna
energy efficient dewatering and | Kotrappanavar Nataraj,
7 |process thereof Alamuru Venkata Rami Reddy, 321169
Pratyush Maiti, Krishna Kanta
Ghara, Sumesh Chandra
Upadhyay
A manually operated continuous | Sodankur Rajan
flow type drinking water Thimmannabhat, Ghosh
8 |disinfector using concentrated Pushpito Kumar, Patel 323486
solar radiation Sanatkumar Natvarlal, Bharadia
Jitendrabhai Narsinbhai
Method for micro-propogation of | Muppala Parandhami Reddy,
9 jatropha curcas plants from leaf | Nitish Kumar, Gopalakrishnan 325380
explants Vijayanand, Singh Aneesha
Harikrishna, Sweta Singh
A modified thin film composite | Alamuru Venkata Rami Reddy,
reverse osmosis membranes and a | Saha Nirmal Kumar, Jewrajka
process for preparation thereof Suresh Kumar, Jitendra
Jaydevprasad Trivedi, Paramita
i Ray, Nagendra Pathak, Gaurang eyl
Shambuprasad Trivedi,
Temubha Bhupatsinh Gohil,
Rahul Shubhash Patil
Dewatering process through Alamuru Venkata Rami Reddy,
forward osmosis (fo) using deep | Nataraj Sanna Kotrappanavar,
11 |eutectic solvents with and without | Kamalesh Prasad, Dibyendu 328967
dispersed magnetic nanoparticles |Mondal, Polisetti Veera Babu,
as novel draw solutions Jitkumar Bhatt, Ashesh Mahto
Double fortified salt composition | Jatin Rameshchandra
containing iron and iodine and Chunawala, Pushpito Kumar
1o | Process for the preparation thereof | Ghosh, Maheshkumar 330285
Ramniklal Gandhi, Satish
Hariray Mehta, Mrunalben
Vinodray Sheth
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Patent
SN Title Inventors Country Application
Number
A process for the Maiti Pratyush, PH 1-2019-
preparation of potassic Haldar Soumya, 501059
fertiliser from alcohol Maiti Subarna US 16/468603
L | distillery effluent R BR 112019
013541 3
TH 1901004250
A process for recovery of | Maiti Pratyush, Patel WO PCT/IN2019/
2 |de-salted organics from Brijesh 050837
spent wash PK 760/2019
Patent
SN Title Inventors Country Application
Number
Preparation of Kannan Srinivasan,
functionalized castor oil Sivashunmugam
: derivatives using solid acid | Sankaranarayanan L= 2L
and base catalysts
A process for preparation Maheshkumar EP 2890641
of synthetic hydrotalcite Ramniklal Gandhi, DE 2890641
) using industrial waste Jatin GB 2890641
Rameshchandra NL 2890641
Chunawala, Satish
Hariray Mehta
An improved process for Ghosh Pushpito
preparation of magnesium | Kumar, Joshi
oxide Himanshi
Labhshanker,
Deraiya Hasina
Hajibhai, Gandhi
: Maheshkumar e iRt
Ramniklal, Dave
Rohit Harshdrai,
Langalia Kaushik
Jethalal, Mohandas
Vadakke Puthoor
Preparation of AC@MOF | Bajaj Hari Chand, EP 2691171
4 | composite with enhanced | Somani Rajesh GB 2691171
methane storage capacity Shantilal, Rallapalli DE 2691171
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Phani Bs, Patil KR 10-2050608
Dinesh, Prasanth
Karikkethu
Prabhakaran, Raj
Manoj C, Thakur
Rajendra Singh,
John Mathew,
Newalkar Bharat
Lakshman,
Chaudhary Nettem
Venkateswarlu
Integrated process for Pratyush Maiti,
potash recovery from Krishna Kanta
biomethanated spent wash | Ghara, Soumya
with concomitant Haldar, Neha Pratap
environmental remediation | Patel, Subarna PK 142996
of effluent Maiti, Prasanta Das,
Charola
Samirkumar
Kanjibhai
An integrated process to Chennur
valorize seaweed biomass | Radhakrishna
for a spectrum of Reddy, Ravi Singh
bioproducts Baghel, Nitin
Trivedi, Puja AU 2014374908
Kumari, Vishal
Gupta, Kamlesh
Prasad, Ramavatar
Meena
A facile synthesis of Ramavatar Meena,
seaweed polysaccharides Naresh
based hydrophobic Dharmashibhai
biocompatible crosslinked | Sanandiya, Jai P 6567513
composite porous materials | Prakash Chaudhary,
for energy-efficient Dibyendu Mondal,
separation Nataraj Sanna
Kotrappanavar
Low fouling thin film Alamuru Venkata
composite reverse osmosis | Rami Reddy, Saha
membranes with improved | Nirmal Kumar,
chlorine resistance and a Jewrajka Suresh
process for preparation Kumar, Jitendra
thereof Jaydevprasad
Us 10384171

Trivedi, Paramita
Ray, Nagendra
Pathak, Gaurang
Shambuprasad
Trivedi, Temubha
Bhupatsinh Gobhil,
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Rahul Shubhash
Patil
Novel ion exchange Uma Chatterjee,
membrane and the process | Suresh Kumar
9. | of preparation thereof Jewrajka, JP 6605465
Sreekumaran
Thampy
A novel method for the Kamlesh Prasad,
production of graphene Mukesh Sharma,
sheets with tunable Dibyendu Mondal,
= functionalities form Arka Saha, Nripat e Lt
seaweeds using deep Singh
eutectic solvents

A. ¥ el ¥ HiRged | UReX ORI [Oral/ Poster presentation in

conferences]

Presentation: Heteroatom doped carbon catalyst for the electrochemical reduction of carbon
dioxide to useful fuel and chemicals.; Authors: Kirti, Amravati Singh, Ankush V. Biradar, Divesh
N. Srivastava; Conference: National seminar on catalysis for fine chemicals; Venue: CSIR-
CSMCRI, Bhavnagar; Date: 25 Jul 2019.

Presentation: A Biodegradable Polymer Composite Electrode Platform for Capacitive Energy
Storage.; Authors: Kirti, Rajiv Gupta, Divesh N. Srivastava Conference: International
Conference on Electrochemistry in Industry, Health and Environment ETHE-2020 Venue: BARC,
Mumbai; Date: 20-25 Jan-2020.

Presentation: Tunable heterojunction using conducting polymer for Photovoltaic Application
Authors: Sunil Luhar, Rajeev Gupta, Divesh N. Srivastava Conference: International
Conference on Electrochemistry in Industry, Health and Environment EIHE-2020 Venue: BARC,
Mumbai; Date: 20- 25-Jan-2020.

Presentation: Thin film Polyamide composite membranes, the milestone in water purification;
Authors: A. Bhattacharya; Conference: National Webinar; Venue: Alipurduar College, W.
Bengal; Date: 07 August 2020.

Presentation: Metabolite profiling, and Biochemical activities of abundant tropical green seaweeds
from Saurashtra coast of Gujarat reveal the nutraceutical potential of Caulerpa spp. Authors: Babita
Choudhary, Bhakti Tanna, Avinash Mishra Conference: International Conference on New
horizons in Biotechnology; Venue: CSIR-National Institute for Interdisciplinary science and
Technology (CSIR-NIIST) and The Biotech Research Society (India) at Thiruvananthapuram,
Kerala, India; Date: 20-24 November 2019.

Presentation: Metabolomic and physio-biochemical analysis of groundnut under different
combined abiotic stress conditions; Authors: J. Patel, Avinash Mishra, Conference: International
Conference on New horizons in Biotechnology; Venue: CSIR-National Institute for
Interdisciplinary science and Technology (CSIR-NIIST) and The Biotech Research Society (India)
at Thiruvananthapuram, Kerala, India; Date: 20-24 November 2019.

Presentation: Salt and Drought responsive gene (SbSDR1) from Salicornia brachiata acts as
molecular switch and considered potential candidate for genetic transformation of groundnut
(Arachis hypogaea L.); Authors: J. Patel, Avinash Mishra, Conference: International Conference
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on Panorama of Life Sciences; Venue: Department of Life sciences at M.K. Bhavnagar University,
Bhavnagar, Gujarat, India; Date: 28 January 2020.

8. Presentation: Lipid content and fatty acid profiling of halophytes for renewable energy; Authors:
J. Koshiya, Avinsah Mishra; Conference: International Conference on Panorama of Life Sciences;
Venue: Department of Life sciences at M.K. Bhavnagar University, Bhavnagar, Gujarat, India;
Date: 28 January 2020.

9. Presentation: Isolation and cloning of antiporter gene promoter from extreme halophyte Salicornia
brachiate; Authors: D. Hapani, Avinash Mishra; Conference: International Conference on
Panorama of Life Sciences; Venue: Department of Life sciences at M.K. Bhavnagar University,
Bhavnagar, Gujarat, India Date: 28 January 2020.

10. Presentation: Extraction of sodium alginate from Indian alginophytes: Focus on plant stimulant
and cellulose; Authors: Mansi Gajjar, Paritri Upadhayay, Kamalesh Prasad; Conference:
Advances in Chemical Sciences and Technology for Environment and Sustainability (ACSTES -
2020); Venue: Sardar Vallabhbhai National Institute of Technology (SVNIT) Surat; Date: 27
February 2020.

11. Presentation: Extraction of sodium alginate from Indian alginophytes: A biorefinery approach;
Authors: Paritri Upadhayay, Mansi Gajjar, Kamalesh Prasad; Conference: Advances in Chemical
Sciences and Technology for Environment and Sustainability (ACSTES - 2020); Venue: Sardar
Vallabhbhai National Institute of Technology (SVNIT) Surat; Date: 27 February 2020.

12. Presentation: Processing of waste human hair in an ionic liquid in a biorefinery mode; Authors:
Nripat Singh, Kamalesh Prasad; Conference: Su-CHEM YUVA 2019; Venue: CSIR-Indian
Institute of Chemical Technology, Hyderabad; Date: 24-26 July 2019.

13. Presentation: Processing the animal wool using green solvent and it’s application: A biorefinery
concept; Authors: Tapan Kumar Maity, Nripat Singh, Sanju Singh, Pradip Vaghela, Pramod B.
Shinde, Arup Ghosh, Kamalesh Prasad; Conference: National Seminar on Catalysis and Fine
Chemicals (NSCFC-2019); Venue: CSIR- Central Salt and Marine Chemicals Research Institute,
Bhavnagar; Date: 25 July 2019.

14. Presentation: Isolation and Characterisation of Gracillaria dura Associated Microbes for the
Identification of Bioactive Potential; Authors: Doniya Elze Mathew, Sanju Singh, Pankaj Kumar,
Vishal Ghadge, Vaibhav. A Mantri, Pramod B. Shinde; Conference: Bioprospecting of Algae:
Resources, Conservation and Utilization; Venue: Central University of Kerala, Kasargod, Kerala;
Date: 01-02 August 2019.

15. Presentation: Endophytic Actinomycetes as a Source of Bioactive Compounds; Authors: Pankaj
Kumar, Vishal Ghadge, Sanju Singh, Doniya Elze Mathew, Pramod B. Shinde; Conference:
International Workshop on Biology and Applications of Actinomycetes; Venue: University of
Mysore in association with Helmholtz Centre for Infection Research & Technical University of
Braunschweig, Germany at Mysore; Date: 310ctober — 01 November 2019.

16. Presentation: Composite film of 4.4-bis(5-methyl- thiophen-2-yl)pentanoic acid, a biomass-
derived plasticizer, and PVA with improved physicochemical & biological properties; Authors:
Sreedhar Gundekari, Kannan Srinivasan; Conference: National Seminar on Catalysis for Fine
Chemicals (NSCFC-2019); Venue: CSIR- Central Salt and Marine Chemicals Research Institute,
Bhavnagar; Date: 25 July 2019.

17. Presentation: Selective preparation of renewable ketals from biomass-based carbonyl compounds
with polyols using B-zeolite as reusable catalyst; Authors: Sreedhar Gundekaria, Mariappan M,
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Kannan Srinivasan; Conference: National Workshop on Catalysis — Catalysis for Clean Energy
and Sustainable Future; Venue: Indian Institute of Technology-Delhi; Date: 31 May-01 June
2019.

18. Presentation: Direct synthesis of diethyl carbonate from carbon dioxide and ethanol over Pd/C
catalyst; Authors: Mariyamuthu Mariyaselvakumar, Kannan Srinivasan Conference: National
Workshop on Catalysis — Catalysis for Clean Energy and Sustainable Future; Venue: Indian
Institute of Technology-Delhi; Date: 31 May-01 June 2019.

19. Presentation: Selective Oxidation of aliphatic alcohols by using ruthenium supported on MnCo,0:
under base-free condition; Authors: Dakhara Bhavesh, Kannan Srinivasan, Conference: National
Workshop on Catalysis — Catalysis for Clean Energy and Sustainable Future; Venue: Indian
Institute of Technology-Delhi; Date: 31 May-01 June 2019.

20. Presentation: Humin furanic polymers as UV-shielding material in the transparent thin-film
composite; Authors: Rajathsing Kalusulingam, Sampath Gajula, Koilraj Paulmanickam,
Shanthana Lakshmi Duraikkannu, Kannan Srinivasan; Conference: Energy, Functional Materials
and Nanotechnology & Sustainable Environment Management (ICEFN & SEM 2019); Venue:
Nanotechnology Centre, Department of Chemistry, Kumaun University, Nainital; Date: 24-26 May
2019.

21. Presentation: Heterogeneous catalysis for biofuels production; Authors: Sreedhar Gundekari,
Krishnan Ravi, Sivashunmugam Sankaranarayanan, Churchil A. Antonyraj, Sampath Gajula,
Kannan Srinivasan; Conference: Bioenergy Urja Utsav, Pune; Venue: Pune; Date: 07-08  July
2019,

22. Presentation: Guest-Induced Ultrasensitive Detection of Multiple Toxic Organics and Fe** Tons in
a Strategically Designed and Regenerative Smart Fluorescent Metal-Organic Framework,
Authors: R. Goswami, S. Neogi; Conference: CSIR- Inter Institutional Students Conference on
Sustainable Chemistry for Heath, Environment and Materials (Su-CHEM YUVA 2019); Venue:
CSIR - Indian Institute Chemical Technology, Hyderabad; Date: 24-26 July 2019.

23. Presentation: Development of Robust Metal-Organic Frameworks and their Post-Synthetic
Modifications for Improved Selective CO, Adsorption and Size Selective Efficient CO; Fixation
Under Mild Conditions; Authors: M. Singh, S. Neogi; Conference: XVIII Modern Trends in
Inorganic Chemistry (MTIC); Venue: Indian Institute of Technology-Guwahati (IIT-Guwahati),
Guwabhati; Date: 10-14 December 2019.

24. Presentation: Unravelling Mechanistic Insights of Ultrafast and Regenerative Detection of Diverse
Organic Pollutants in Strategically Devised Multiresponsive MOFs: A Smarter Approach for
Environmental Safety; Authors: R. Goswami, S. Neogi; Conference: XVIII Modern Trends in
Inorganic Chemistry (MTIC); Venue: Indian Institute of Technology-Guwahati (IIT-Guwahati),
Guwabhati; Date: 10-14 December 2019.

25. Presentation: Diverse Engineering of Pores in Robust Metal-Organic Frameworks for
Sustainability: Acute Monitoring of Multiple Water Contaminants and Capture Cum Conversion of
CO; to Valuable Chemicals; Authors: M. Singh, S. Neogi; Conference: Advances in Chemical
Sciences and Technology for Environment and Sustainability (ACSTES-2020); Venue: Sardar
Vallabhbhai National Institute of Technology (SVNIT), Surat; Date: 27 February 2020.

26. Presentation: Seaweed cultivation and its potential in India; Authors: M. Ganesan, K. Eswaran,
V. Veeragurunathan, S. Thiruppathi; Conference: National Conference on Seaweed cultivation and
Open sea Cage Culture; Venue: Port Blair; Date: 08-09 August 2019.
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Venue
Title of the Title of the (Name of
SN Presentation/ Demonstrator workshop, hosting Dates
Demonstration tradefare institute, city
name)
Showcasing Indian Science Kmyerftluty of 2-8
1. [ CSMCRI, activities | Aneesha Singh | Congress S gricutture January
and products (ISC-2020) B"‘e‘“’es’ 2020
engaluru
SN L t!le Conference Details Venue Speaker
Presentation
Sensors @ CSIR- 7 th Asian Network for | Gujarat Divesh N.
CSMCRI Natural & Unnatural University, Srivastava
1. Materials (ANNUM Ahmedabad
VII)
(28 Sept 2019)
Plastic Chip Electrode: | International Bhabha Atomic Divesh N.
A General-purpose Conference on Research Center, | Srivastava
Electrode Platform Electrochemistry in Mumbai
2. Industry, Health and
Environment ETHE-
2020
(20-25 Jan 2020)
3 Membranes coming of | Invited Talk Tata Steel, A.
" | age (5th Sept, 2020) Jamshedpur, India | Bhattacharya
Membranes- the trend | Invited Talk Regional Science | A.
4. | in water purification (10 Oct, 2020) Centre and Bhattacharya
Planetorium
Thin film Polyamide 7 th Asian Network for | Gujarat A.
Composite Natural & Unnatural University, Bhattacharya
5. | Membranes- the path Materials (ANNUM Ahmedabad
finding solution in VII)
water purification (28 Sept 2019)
Inorganic Materials for | 7 th Asian Network for | Gujarat Govind Sethia
Energy, Environmental | Natural & Unnatural University,
6. | and Industrial Materials (ANNUM Ahmedabad
Applications VII)
(28 Sept 2019)
Value Added Inorganic | Conference on Indian Gujarat Mineral Govind Sethia
7. | Materials from Industrial Minerals (20- | Industries
Industrial Waste 21 Feb 2020)
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Association,
Ahmedabad
Colloidal Formulations | National conference on | NIT, Jalandhar Arvind
Based on Ionic Liquids | Innovation in Applied Kumar
3 and Their Applications | Science and
’ Engineering (NCIASE
2019)
(26-27 April 2019)
Scientific Aspects of Skill development Vallinokkam, Arvind
9 High Purity Salt program on Solar Salt Tamil Nadu Kumar
" | Production and Marine Chemicals
(11 Jun 2019)
Sustainable approach 7 th Asian Network for | Gujarat Kamalesh
on efficient processing | Natural & Unnatural University, Prasad
10 of bio-mass and natural | Materials (ANNUM Ahmedabad
" | polymers for VII)
generating new and (21-23 Sept 2019)
functional materials
Biomass processing: A | National Conference on | Om Science Kamalesh
green and sustainable Advances in Modern College, Junagad | Prasad
11. | approach with special Science
reference to seaweed (18 Jan 2020)
biomass
Feasibility of ionic Advances in Chemical Sardar Kamalesh
liquids and deep Sciences and Vallabhbhai Prasad
eutectic solvents as Technology for National Institute
12. | platform solvent Environment and of Technology
systems for product Sustainability (SVNIT) Surat
design and separation | 28 Feb 2020
of biomolecules
Helicate - A Smart Invited special lecture Karunya P.S.
Material for (8th Nov 2019) University Subramanian
13. | Solvatochromism, Coimbatore
Sensing and
Asymmetric Catalysis
Bioactive Macrolides International Workshop | University of Pramod B.
from the Actinomycete | on Biology and Mysore in Shinde
Dactylosporangium Applications of association with
aurantiacum Actinomycetes Helmholtz Centre
(31 Oct-01 Nov 2019) for Infection
14. Research &
Technical
University of
Braunschweig,
Germany at
Mysore
Endophytes as Rich National Level Seminar | St. Xavier’s Pramod B.
15 Source of ‘Bioprospecting for College Mapusa, | Shinde
" | Bioprospecting Sustainable Goa
Development
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(24-25 Jan-2020)
Advances in Microbial | National Level Seminar | St. Xavier’s Pramod B.
Drug Discovery ‘Bioprospecting for College Mapusa, Shinde
16. Sustainable Goa
Development
(24-25 Jan-2020)
Natural Products State Level Seminar PDVVP College Pramod B.
Research: A Journey ‘Quality Assurance of of Pharmacy, Shinde
17 from Plants to Marine | Herbal Medicinal Ahmednagar,
" | Organisms to Products: Past, Present, | Maharashtra
Microorganisms & Future
(06- Feb-2020)
Transition Metal International Hotel Holiday Inn | Sukalyan
Catalyzed a- Conference on Resort, Goa Bhadra
Heterofunctionalization | Organometallics and
of Aliphatic Carboxylic | Catalysis 2020
18 | Acid Equivalents Jointly organized by IIT
Bombay, 1ISc
Bangalore and IISER
Kolkata.
(07-10 March, 2020)
Biomass to Chemicals | International CSIR-Indian Kanann
and Polymers — Conference on Institute of Srinivasan
19 Opportunities & Advances in Catalysis Chemical
Challenges Industrial Outlook 2019 | Technology,
(ACIO-2019) Hyderabad
(01-02 August 2019)
Biomass to Chemicals | 17th National Workshop | Indian Institute of | Kanann
and Polymers — on Catalysis: Catalysis | Technology Delhi, | Srinivasan
20. | Opportunities & for Clean Energy and Delhi
Challenges Sustainable Future
(31 May-01 June 2019)
Functionalized Metal- | Modern Trends in Indian Institute of | S. Neogi
Organic Frameworks Inorganic Chemistry- Technology-
as Smart Scaffolds for | XVIII Guwabhati (IIT-
21 Guest-Responsive (10-14 Dec-19) Guwabhati)
| Luminescent
Monitoring of Toxic
Organics and CO»
Valorization
Safe Disposal of Sustainable SRM Institute of Subarna Maiti
Industrial Spent Technologies for Science &
2 Solvents and Chemical | Industrial Hazardous Technology,
" | Wastes using Thermal | Waste Management and | Chennai
Plasma Technology Bioenergy Production
(07- 09 Aug-2019)
Energy and fertilizer Solar Thermochemical | German Subarna Maiti
23 from crop-residues Technologies for Green | Aerospace Center
" | through and Sustainable (DLR) Cologne,
thermochemical Development Germany
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CSIR-CSMCRI

economy

pathways-an approach
towards circular

(17-18 Oct 2019)

SN Title of the Organizer Start | Number of | Name of the Staff
Programme Date Days
Professional CSIR-NML 27-11- 3 Subhadip Neogi
Training Program on [Jamshedpur 2019
1. |“Recycling of
Metallurgical Wastes
(4RWASTE-2019)
Workshop on Design|Indian  Statistical| 25-11- 5 V.Veeragurunathan
and Analysis of Institute, Kolkata 2019
Experiments for
2 Scientists,
* |Engineers, Faculty
members, Phd.
Students: DOEWS-
2019
SN Name of the | Conferment Title of thesis Name of T
Student date Supervisor
Ms. Sweta 22-04-2019 |[Bacterial Attachment |Dr. S. Haldar
Binod Kumar on Polymeric
Iy Membranes: AcSIR
Strategies and
Applications
Mr. Jackson 29-04-2019 |Isolation and Dr. Pradeep
Melvinbhai characterization of K. Agarwal
Khedia stress responsive
2 AINAC4 AcSIR
transcription factor
from halophyte
Aeluropus lagopoides
Mr. 20-06-2019 |Hydrophobic Dr. Puyam S.
Ankitkumar Poly(alkyl)siloxane |Singh
3. [Maheshbhai Membranes for AcSIR
Kansara Organic Selective
Separation Process
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Mr. 20-06-2019 |Characterization of  |Dr. S. Haldar
Raval Ishan harmful bacteria
g Hareshbhai from coastal Ll
resources of Gujarat
Mr. 02-07-2019 |Microbial community|Dr. Avinash
Raghawendra structure and Mishra
Kumar functional genes
5, Lz, AL =l AcSIR
analysis from
seawater using
metagenomic
approach
Ms. Manali 02-07-2019 |Synthesis and Dr. S. Basha
Jagdishbhai characterization of
Rathod nanocellulose-TiO;
composites and their
6. application in AcSIR
removal of
pharmaceutical
compounds from
aqueous streams
Mr. Ashesh 23-07-2019 |Designing of Dr. Ramavtar
Mahto Materials Targeting |Meena
7. Separation and AcSIR
Energy Storage
Applications
Mr. Menapara | 06-08-2019 |Chiral Catalysts for |Dr. R. L.
3. Tusharkumar Asymmetric.C—C Kureshy AGSIR
bond formation
reactions
Ms. Mitali 26-11-2019 |Study of WRKY Dr. Pradeep
Dabi transcription factor |K. Agarwal
9, from biofuel crop AcSIR
Jatropha curcas
towards stress
tolerance
Mr, 18-12-2019 |Ionic liquid based Dr. Arvind
10. Krishnaiah D colloidal' Kumar AGSIR
formulations and
their applications
Mr. Nripat 31-12-2019 |Sustainable Dr. Kamlesh
Singh processing and Prasad
11. functionalization of AcSIR
biopolymers using
ionic media
Mr. Balar 09-01-2020 |Strain improvement |Dr. Vaibhav
Nikunj of Ulva through Mantri
s Bharagbhai conventional y BLI
breeding
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13.

Mr. Jitkumar
Hareshbhai
Bhatt

10-01-2020

Functionalization of
biopolymers in

neoteric solvents for
targeted applications

Dr. Kamalesh
Prasad

AcSIR

14.

Mr. Jacky H.
Adwani

10-01-2020

Synthesis of chitosan
based catalysts and
its catalytic
applications

Dr. Ankush
Biradar

AcSIR

15.

Mr.
Harshvardhan

Singh

05-02-2020

Development of
Nanostructure Metal
Oxides as Efficient
Heterogeneous
catalyst for C-H bond
Actication and
Functionalization

Dr. S. C.
Ghosh

AcSIR

16.

Ms. Bhakti
Tanna

11-02-2020

Non-targeted
metabolite profiling
of selected seaweeds
along the Gujarat
coast

Dr. Avinash
Mishra

AcSIR

17.

Mr. Parmar
Bhaveshkumar

11-02-2020

Structural and
Functional Studies on
Multidimensional
Coordination
Polymeric Networks

Dr. E. Suresh

AcSIR

18.

Mr. Arindam
Kr Das

11-02-2020

Acid/Base stable Ion-
exchange Membranes
for Electrolysis and
Electrodialysis

Dr. V. K.
Shahi

AcSIR

19.

Ms. Geetanjali
Shukla

20-02-2020

High Performance
Acidic and Alkaline
Charged Membranes
for Electrochemical
Processes

Dr. V. K.
Shahi

AcSIR

20.

Mr. Abhisek
Joshi

28-03-2020

Transannulation of
triazoles and
pyridotriazoles for
the synthesis of fused
heterocycles

Dr. S.
Adimurthy

AcSIR

21.

Mr. Md Haque
Intesaful

21-08-2019

Cloning and
characterization of
NADP-Malate
dehydrogenase
(NADP-MDH) and
NADP-Malic enzyme
(NADP-ME) genes
from Suaeda species

Dr. Prof.
Bhavnath Jha

Bhavnagar university

22,

Ms.Monisha
N.

2019

Studies on Ulva spp.
from Indian waters -

Dr.
M.Ganesan

Madurai Kamraj
University
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Cultivation,
Chemical and
Nutritional properties

6C. farfir= AT & uTgusha & ded oy srafer afdreror

[Short Term Training under Curriculum of various Institutes]

Name of the Name of the Mentor . .
SN Student Degree/ Stream University/ Sponsor
Mr. Prashant M. Tech. Dr. Amal Kumar . . . .
L Kumar Biotechnology Mandal s A G
Ms. Sapna Dr. Asish Kumar SPC Govt. College, Ajmer,
2 Kumari M.Sc. Botany Parida Rajasthan
Ms. Aruna Dr. Anil Kumar M SPC Govt. College, Ajmer,
ch Kanwar Naruka ] Rajasthan
4. |Ms. Srishti Gupta|M.Sc. Botany Dr. Avinash Mishra SPC Govt. College, Ajmer,
Rajasthan
5. |Ms. Sangam NI e Dr. Monica G. Kavale SK Girls College, Sikar,
Rajasthan
6 Ms. Navapara  |M.Sc. Dr. Mangal Singh Vellore Institute of
* |Radha Biotechnology Rathore Technology, Tamilnadu
7 Mr. Chodvadiya |M.Sc. Dr. S. Haldar MS University, Vadodara,
©  |Jaimin Biotechnology Gujarat
Ms. Shyama M.Sec. Dr. Dineshkumar R
8. Ramakrishna Microbiology Cochin University, Kerala
9 Ms. Priyanka M.Sc. Dr. Pramod Shinde Govt. Girls College,
°  |Sharma Microbiology Chittorgarh , Rajasthan
10. [Ms. Rimjim M.Sc. Chemistry |Dr. Kamalesh Prasad [IIT, Gandhinagar
1 Mr. Chetwani M.Se. Dr. Mangal Singh M.S. University, Vadodara,
" |Krunal Biotechnology Rathore Gujarat
12 Ms. Neelam M.Sc. Chemistry |(Dr. R. Meena Govt. Dungar College,
" [Kanwar Bhati Bikaner, Rajasthan
g, [P WD e ety || e IIT, Delhi
Taneja
14. [Mr. P. Karthival Dr. P. Subramanian Ma_dural' KamraJ
University, Tamilnadu
B. Tech Fiber & [Dr. R. Meena .
15. [Ms. Amritha T. |Textile Processing [CT Mumbai, Maharashira
Technology
16. s 5, ST M.Sc. Chemistry D%, L LA ETES SVNIT, Surat, Gujarat
Swapna
17. |Ms. Ankita Ray [M.Sc. Chemistry |Dr. Vaibhav Mantri  |[SVNIT, Surat, Gujarat
18 Mr. Vikas H. M.Sc. Organic Dr. S. Adimurthy Savitribai Phule University,
" [Kale Chemistry Pune, Maharashtra
Mr. Akshay . Dr. Govind Sethia Manipal University, Jaipur,
s Gajanan Bhatt e (- iy Rajasthan
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Mr. Shubham B.Tech. Dr. Sandhya Mishra |Institute of Advapce
20. Gheeva Biotechnolo Research, Gandhinagar,
Y &y Gujarat
21 Ms. Pranchi M.Sc. Dr. Pramod Shinde  |Atmiya University, Rajkot,
" [Parekh Biotechnology Gujarat
Mr. Nitish M.Sc. Chemistry |Dr. R.K Nagarale Manipal Univerity, Jaipur,
22. .
Kumar Sharma Rajasthan
Mr. Nandkishor . Dr. S. Neogi Guru Nanak Dev University,
23. Singh ik, Bl il Amritsar, Punjab
Ms. Durgesh . Dr. Govind Sethia Manipal University, Jaipur,
L Nandini Gaur LG Bl Rajasthan
Mr. Karan . Dr. S. Adimurthy Guru Nanak Dev University,
2 Bansal LSOy Amritsar, Punjab
2 Ms. Shri B.Tech Dr. M. Ganesan Anna University,
" |Poornima Microbiology Tiruchirappalli, Tamilnadu
M.Sc. Plant Dr. M. Ganesan .
27. |Mr. Ebenezer G. |Biology & e IChrlstlan College,
. Chennai
Biotechnology
Mr. Naresh . Dr. Sukalyan Bhadra |Sikkim Manipal University,
28. Chettri M.Sc. Chemistry Sikkim
Mr. Roshan . Dr. Sukalyan Bhadra |Sikkim Manipal University,
29. Sarmah M.Sc. Chemistry Sikkim
Ms. Suhasi B.Tech Dr. S. Haldar
30. Mehrotra Biochemical H.B.T.U., Kanpur, UP
Mr. Nishanta . Dr. Vaibhva e
31. Barman M.Sc. Chemistry Kulshreshta Gauhati University, Assam
3 Ms. Stuti M.Sec. Dr. Dineshkumar R~ |Nirma University,
" [Madhvani Microbiology Ahmedabad, Gujarat
Ms. Meera M.T‘e e e LEE S T Marwadi University, Rajkot,
33. : Environment .
Keraliya et Gujarat
Engineering
Mr. . M.Sc. Bioscience Dr. Parinita Agrawal Indrashil University,
34. |Vyanjankumar Mechsana. Guiarat
Jitendrabhai > W
35 Ms. Parmar M.Sec. Dr. Parinita Agrawal |Indrashil University,
" [Manisha Microbiology Mehsana, Gujarat
. [M.Sc. Dr. PK Aarwal Indrashil University,
O e Microbiology Mehsana, Gujarat
37 Mr. Balram M.Sc. Botany Dr. Arup Ghosh University of Rajasthan,
" |Singh Pundir Jaipur, Rajasthan
38 Mr. Prashant M.E. Thermal Dr. Subarna Maiti Dr. Jivraj Mehta Inst. Of
* [Nair Engineering Technology, Anand, Gujarat
39 Mr. Nijith M.E. Thermal Dr. Subarna Maiti Dr. Jivraj Mehta Inst. Of
" [Mathew Engineering Technology, Anand, Gujarat
40. |Ms. Aniali Nair M.E. Thermal Dr. Subarna Maiti Dr. Jivraj Mehta Inst. Of
) - AN Engineering Technology, Anand, Gujarat
41 Mr. Deepanshu  |M.Sc. Dr. Dineshkumar R.  |University of Rajasthan,
* |[Kumavat Biotechnology Jaipur, Rajasthan
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Ph.D. Polymer & |Dr. Vinod K Shahi
42. |Ms. Priya Goel |Process IIT, Roorkee, Uttarakhand
Engineering
Mr . Dr. Shobhit Singh Indrashil University,
ki Umang.K.Patel ki e ki Chauhan Mehsana, Gujarat
44 Mr. Mohammad [M.Sc Chemistry |Dr. Alok Ranjan Paital|Indrashil University,
* |Taslim N. Ansari Mehsana, Gujarat
Mr. Raghav D. . Dr. Beena Tyagi Indrashil University,
H Patel M.Sc Chemistry Mehsana, Gujarat
46 Mr. Dhruvkumar |[M.Sc Chemistry |Dr.subhash Chandra (Indrashil University,
* |A. Barot Ghosh Mehsana, Gujarat
47 Mr. Sarthak C.  [M.Sc Chemistry  |Dr.sumit B Kamble Indrashil University,
" |Kothiya Mchsana, Gujarat
Mr. Bhavdip D. " Dr. Parul Sahu Indrashil University,
kit Patel M.Sc Chemistry Mehsana, Gujarat
49 Ms. Salmita R, |M.Sc Plant Dr Mangal S. Rathore |Indrashil University,
" |Gamit Biology Mehsana, Gujarat
Mr. Krunal C. : Dr. Soumya Haldar  |Indrashil University,
Sl Joshi L ek Mehsana, Gujarat
51 Ms. Manisha K. ﬁifobiolo D23 S e ST Indrashil University,
* |Parmar gy Mehsana, Gujarat
Dr. Vaibhav A Mantri |Sree Sastha Institute of
. engineering &
b | VETEER ok | LI Technology(affiliated anna
university)
53 Ms. Havishya M.Sc Organic Dr. B. Nisar Ahamed |Marwadi University, Rajkot,
* |Bhatt Chemistry Gujarat
Ms. Hiral A. M.Sc Organic Dr. Hitesh T. Saravaia |Marwadi University, Rajkot,
54. : \ :
Gami Chemistry Gujarat
Ms. Mourya  |M.Sc agaral T |Vishwavidhyalaya,Gandhinag
55. |Pritidevi Microbiology ’
. ar
Laxmanbhai
56 Ms. Anjali I(\:/Iﬁzglgrgamc (O 125 I TR L) Marwadi University, Rajkot,
* |Arambhadiya try Gujarat
57 Mr. Rajan M.Sc Organic Dr. Hitesh T. Saravaia [R.K University, Rajkot
" [Ramanuj B Chemistry
58 Mr, Keval J. M.Sc Organic Dr Sanjay Pratihar R.K University, Rajkot
* [Malam Chemistry
59 Mr. Hiren D. M.Sc Organic Dr. Govind Sethia R.K University, Rajkot
" |Jungi Chemistry
A M.Sc Dr. 8. Adimurthy | 1. wvadi University, Rajkot,
60. |Dharmrajsinh B. )
Gujarat
Parmar
Mr. Dhruv H. Dr Saravanan S Marwadi University, Rajkot,
61. M.Sc .
Patel Gujarat
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62 Ms. Payal A. M.Sc Organic Dr. Rajendra S. Marwadi University, Rajkot,
" |Kaneria Chemistry Thakur Gujarat
63 Ms. Nirali R. M.Sc Organic Dr. Arun Kumar Das  [Marwadi University, Rajkot,
" [Bhalodia Chemistry Gujarat
64 Mr. Abhay K. M.Sc Chemistry |Dr. Joyee Mitra Harivandana College,
" [Naliyadhara Saurashtra University
Mr. Piyush L. M.Sc Chemistry  [Dr. Ketan R Patel Harivandana College,
65. ; -
Kanani Saurashtra University
66 Mr. Vipul R. M.Sc Chemistry  [Dr. Amal Kumar Harivandana College,
" |Chopda Mandal Saurashtra University
67 Ms. Niharika M.Sc Dr. D. R. Chaudhary |Lachoo Memorial Collage of
" [Mehru Biotechnology Science and Technology
68 Ms. Ananya M.Sc Dr.Asish Kumar Siksha 'O' Anusandhan
" [Pattanaik Biotechnology Parida University
69 Ms. Anushka M.Sc Life Dr. Sourish School of Life
" |Bajaj Sciences Bhattacharya Sciences,Indore
Mr. Chintan B.  [M.Sc Dr. D. R. Chaudhary |Veer Narmad South Gujrat-
70. : . N
Gajera Biotechnology University
Ms. Reshma M.Sc Dr. Amit Bhattacharya|Veer Narmad South Gujrat-
71. . N
Borda Biotechnology University
Ms. Hapani M.Sc Dr. Avinash Mishra  [Veer Narmad South Gujrat-
72, | . . o
Divya Biotechnology University
Dr. Anilkumar M Veer Narmad South Gujrat-
... .IM.Sc el
73. |Ms. Mansi kikani |, . University
Biotechnology
Ms. Koshiya M.Sc Dr. Avinash Mishra  |Veer Narmad South Gujrat-
74. |.. . S
jignasha Biotechnology University
75. |Ms, Sayanak v [M-Sc Blopolymer Dr. Rajaram Krishna | ppr 11 K oohi
Science Nagarale
76. Ms. Nayanthara M.lSc Polymer Dr. Rajaram Krishna CIPET-IPT Kochi
P.S Science Nagarale
Ms. Trivedi Dr. Sanak Ray K?.dl Sar}ra
. M.Sc VishvaVidhyalaya,
77. |Krutika Microbiol Gandhinah
Dineshbhai icrobiology andhinahar
Ms. Mansi P. M .Sc Dr. R. B. Thorat Kfidl Sarya _
78. . S VishvaVidhyalaya,Gandhinah
Joshi Microbiology ar
79, [Ms- Sumra Disha M Sc Mindat T [Visbeavidhyalays,Gendhinah
" |Becharbhai Microbiology . yaays,

80. Ms. Nisha Ram M.Sc Dr. Asish Kumar Shri A.N Patel PG Institute of
) ) Biotechnology Parida Science and Reserch,Anand
81 Mr. Chetankumar|M.Sc Dr. Vaibhav A Mantri |Shri AN Patel PG Institute of
* M. Thanth Microbiology Science and Reserch,Anand
82 Ms. Gangotri A. [M.Sc Dr. Vaibhav A. Mantri |Shri AN Patel PG Institute of
" [Mathukiya Biotechnology Science and Reserch,Anand
83 Mr. Shubham M.Sc Dr. Asish Kumar Shri A.N Patel PG Institute of
" [Rathod Biotechnology Parida Science and Reserch,Anand
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84 Ms. Shivani A. |M.Sc Dr. D. R. Gangapur  |Shri A.N Patel PG Institute of
* [Patel Biotechnology Science and Reserch,Anand
85 Mr. Anand K. M.Sc Dr. Dineshkumar R |Shri A.N Patel PG Institute of
" |Dave Biotechnology Science and Reserch,Anand
36 Mr. Deep M.Sc Dr. Subir Kumar Shri A.N Patel PG Institute of
* |Rajeshbhai Gajra |Biotechnology Mandal Science and Reserch,Anand

87 Ms. Darshita M.Sc Dr. Anilkumar M St Xavier
' [Pandya Biotechnology College,Ahemdabad
o Mr. Saksham M .Sc Dr. Soumya Haldar gt ?(I{a\fle; emdabad
* |Doshi Biotechnology ollege,Ahemda
Ms. Desai Hirali [M.Sc Dr. Soumya Haldar DY Patil School Of
89. A Biotechnolo Biotechnology and
& Bioinformatics,New mumbai
90 Ms.Maheshwary [M.Sc Dr. Soumya Haldar ~ |Shree M&N Virani Science
" |ba Jadeje Biotechnology college, Rajkot
91 Ms. Bansari M.Sc Dr.Mangal S. Rathore |Rai University,Ahemdabad
' [Rajyaguru Microbiology
. M.Sc(Enviroment (Dr. Sanak Ray Institute of Science and
Ms. Nirali .
92. Goswami al Science and Technology for Advance
Technology) Studies and Research
Mr. Niravkumar [M.Sc Chemistry |Dr.Ramavatar Meena |Indrashil University,
93. .
Patel Mehsana, Gujarat
Mr. Akashkumar |M.Sc Chemistry [Dr.Kamalesh Prasad |Indrashil University,
94, o .
Prajapati Mehsana, Gujarat
Mr. Jaykumar  [M.Sc Chemistry |Dr.Pramod B.Shinde (Indrashil University,
9s. e h
Prajapati Mehsana, Gujarat
. Dr.Vaibhav A.Mantri |Department Of Life Sciences
96. }Vh'. DA LT D M.Sc Botany Bhakta Kavi Narsinh mehta
) University
Mr. Ruturajsinh [M.Sc Chemistry Dr.Sum_lt Kumar Ma_rwadl University, Rajkot,
97. Pramanik Gujarat
N. Parmar
98, Mr. Divyesh M.Sc Chemistry Dr. Sanjay Pratihar Ma_rwadl University, Rajkot,
Patel Gujarat
. M.Sc(Enviroment [Dr. Kamlesh Prasad  |Institute of Science and
Mr. Shivam .
99. Rashuvanshi al Science and Technology for Advance
& Technology) Studies and Research,anand
100 Ms. Rutwa A. gigfechnolo i, S (L School of Sciences P.P Savani
‘(Monpara &y University
Ms. Pooja N. B'.SC . i, ey (Ll School of Sciences P.P Savani
101. : Michrobiology o
Savaliya University
102 Ms. Himadri J. gigfechnolo g LG e School of Sciences P.P Savani
[Lathiya &y University
Ms. Parthvi N.  [B.Sc Dr. Aneesha Singh Isolation of bacteria from
103. : .
Bodar Michrobiology algal sample
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104 Ms. Zeel B.Sc Dr. K. G. Vijay Anand |School of Sciences P.P Savani
‘|Dhameliya Michrobiology University
105 Mr. Rohit Sam  |B.Tech Dr. Sumit Kumar Amity Institute of
‘|Ajee Biotechnology Pramanik Biotechnology, AUMP
106 Mr. Anshula B.Tech Dr. Sumit Kumar Amity Institute of
‘[Kishan Biotechnology Pramanik Biotechnology, AUMP
107 Ms. M. Priyanka [M. Tech. Dr. K. Eswaran St. Michael College of Engg
: Biotechnology & Tech. Kalayarkoil
..M. Tech. Dr. M. Ganesan St. Michael College of En
L glubliy L ACeiiinta Biotechnology & Tech. Kalayark%il #

6D. PieTeT fIPIT et [Skill Development Initiatives]

S.N. Name of the Training Programme Number of Number of trainees
programs

1 Seaweed Cultivation and Processing 19 1078
Technology

By Micro algal diversity and their | 71
biotechnological potentials

3 | Chemical Process Plants 1 5

4 Solar Salt production process and quality 5 23
control aspects

5 | Soil & Water Testing 1 5

6 | Household solar thermal gadgets 3 66
Total 27 1198
1. Seaweed Cultivation and Processing Technology:

¢ Empowering trainees with a comprehensive understanding of seaweed basics,
distribution, and cultivation.

o Contributing to sustainable farming practices, providing income, and supporting
livelihoods.

¢ Aligning with Sustainable Development Goals (SDGs) for resource conservation.

Microalgal Diversity and Biotechnological Potentials:

+ Focusing on microalgae as a biofuel feedstock and valuable resource.

» Creating awareness about microalgae's applications in various sectors.

¢ Empowering participants to explore entreprencurial opportunities in the field.

Chemical Process Plants:

e Imparting basic knowledge and hands-on experience in chemical engineering.

* Focusing on industrial safety, hazard management, and workforce development.
o Facilitating field assembly, testing, and monitoring to meet industry needs.

Solar Salt Production Process:

¢ Addressing challenges in salt-related industries and developing skills to manage
solar salt works.

e Ensuring professionals are industry-ready through collaboration with industry
associations.

Soil & Water Testing Lab Analyst:
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Equipping participants with the ski
results.
L

6. Household Solar Thermal Gadgets:

gadgets.

1ls to conduct soil and water tests and analyze

Enabling the recommendation of fertilizer doses for enhanced soil productivity.
Empowering individuals to establish their soil and water testing laboratories.

Addressing rural energy needs by training individuals to design and fabricate solar

Supporting socio-economic development through decentralized solutions.
Fostering entrepreneurship in the renewable energy sector.

7. DR iR ¥ [Awards and Honors]

SN Awards and recognition Awardee(s)
1 Technology Award for Innovation by Pratyush Maiti, Subarna Maiti, Soumya
" |CSIR Haldar
2. |National Innovation Award by NRDC gﬁﬁSh i ERL STLT b Ty
IGCW Green Chemistry Award
3 (Knowledge Community Academia Pratyush Maiti, Subarna Maiti, Soumya
" |Researchers) 2019 by Green ChemisTree | Haldar
Foundation
India Institute Fellowship; University of
4. Birmingham, UK. A. Bhattacharya
Stanford University’s among 2%
o Topmost Scientists worldwide o ST
Member for Board of Studies (BOS);
Department of Chemistry, Pandit
e Deendayal Petroleum  University, e
Gandhinagar.
7. CSIRTCSMCM o Technology SRR Kamalesh Prasad and Team
2019 in Biological Sciences.
Distinguished  Lectureship =~ Award
8. |(Polymer) -2019 by Japan Chemical| Kamalesh Prasad
Society.
9. |DST-Early Career Research Award S. Neogi

8. U9ty fI Y WERIAT [Membership of Professional Bodies]

SN

Name of the Staff

Name of the Society/ Body/ Committee

1.

S. Neogi

American chemical society (Honorary
membership) 2019-2020

V. Veeragurunathan

Life time membership (Seaweed Research
Utilization and Association)

V. Veeragurunathan

Membership, World Aquaculture Society
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9. A. fder § ufiifrIfth [Deputation Abroad]

SN | Name | Date (From) | Date(To) | Country Visited
Staff Member:
1. |Amit Bhattacharya 14.02.2020 14.05.2020 | United Kingdom
2. |[Vinod K. Shahi 24.05.2019 03.06.2019 Russia
3. |Vaibhav Kulshreshta 24.05.2019 03.06.2019 |Russia
4. |S. C. Upadhyay 28-07-2019 07-08-2019 |Zambia
5. |R.J. Sanghavi 28-07-2019 07-08-2019 |Zambia
6. |P. M. Parekh 28-07-2019 07-08-2019 |Zambia
7. |Arvind Kumar 15-10-2019 17-10-2019 |Iran
8. [S. C. Upadhyay 15-10-2019 17-10-2019  |Iran
9, |[Subarna Maiti 22.06.2019 28.06.2019 Mexico
10. |Subarna Maiti 16.10.2019 19.10.2019 |Germany
B. fageft arferRran &Y I [visit of foreigners]
Faculty/ Purpose/ o
SN | Name | Studnet/ | F1%t3 | pate | Fellowship/ [Alfiliation of
. . CSMCRI . the visitor
Designation Funding
Egyptian
Prof. Amit 14-02-2020 Petroleum
1. [Hassan Professor Bhattacharva to RTF-DCS Research
Hefni Y2114-05-2020 Institute
(EPRI)
Tribhuvan
Dr. Dipak Amal Kumar 21-08-2019 Un}vz?r51ty,
2. |Kumar Mandal to Kirtipur,
Gupta andal - 118-08-2020 Kathmandu,
Nepal
Tribhuvan
Mr. Sanjay Amal Kumar e Un}vej:rsny,
3. Isingh Mandal to Kirtipur,
& andal — 118.08-2020 Kathmandu,
Nepal
Delivering a
Department
Lecture and .
. . of Chemistry
interaction and
Prof. Lukas Sukalyan Aty v Biochemistry,
4. Professor to scientists and
J. Goossen Bhadra Ruhr-
12-03-2020| scholars for . .
. Universitit
possible Bochum
future G i
collaborations cnmany
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10. I 3T 3R AT [Distinguished Visitors & Lectures]

sN | Dateand Name & Affiliation Topic of talk
Occasion Designation
Technology Day Dr: Pgmima Jalihal, |National Institute
Scientist-G & Head |of Ocean
1. Lecture
27 May 2019 Energy & Fresh Techno!ogy,
Water. Chennai.
Prof. B. C. Ranu; Indian Association | Environmental Acceptability
INSA Senior for the Cultivation |and Cost Efficiency - Two
2. | 21 Aug. 2019 |ScientistandJ. C. |of Science, Vital Parameters for a Clean
Bose National Kolkata and Green Synthesis
Fellow.
Dr. Shruti Mishra  |Indian Institute of |Novel nano-based advanced
DST Young Technology, technologies for the removal
3. | 27 Aug. 2019 |Scientist. Kanpur of hazardous radionuclides
and heavy metal ions from
water/ground water
Conclusion Prof. H. N. Vaghela, | Hindi department,
4, |ceremony of Head MK Bhavnagar
" |Hindi week. University
24 Sept. 2019
Conclusion Mr. Prateek Divisional Rail
5, |ceremony of Goswami, Manager,
" |Hindi week. Bhavnagar
24 Sept. 2019
77" CSIR Dr. Ramesh V. National Institute | Biotechnology in Crop
6 Foundation Day | Sonti, Director of Plant Genome |Improvement
" |Lecture Research, Delhi
26 Sept. 2019
Dr. Amit Ghosh, National Institute |Creativity and Life in
J.C.Bose of Cholera and Science
Distinguished Chair |Enteric Diseases
5 L (B, 2200 Profes%or, National |[(ICMR), Kolkata
Academy of
Sciences ,
Shri VN Sarma, State Bank of Integrity — Way of Life
8. | 01 Nov. 2019 Deputy GM, India
Dr. S. CSIR-Indian Chemistry and Translational
Chandrasekhar, Institute of Research
9. 14 Nov. 2019 | Director, Chemical
Technology,
Hyderabad
DST & ACS Dr. Narayan Indian Association
Workshop Pradhan for the Cultivation
10 Master the Editorial Advisory |of Science.
* | Publishing Board, Kolkata
Process
15 Nov. 2019
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ACS Energy
Letters, Chemistry
of Materials
DST & ACS Prof. Ashok Ganguli | Indian Institute of
Workshop Editorial Advisory |Technology, Delhi
1 Master the Board,
* | Publishing ACS Materials
Process Letters
15 Nov. 2019
Dr. Sakya S. Sen, CSIR-National Small Molecule Activation
Senior & INSA Chemical and Catalysis (?) Using
by | 2ot A0 young scientist, Laboratory, Pune |Silylene: A Transition Metal
Alternative
Dr. Samir Chikkali, |CSIR-National Metal Catalyzed
Principal Scientist, |Chemical Phosphination,
13. | 29 Nov. 2019 Laboratory, Pune |Polymerization and
Hydroformylation: From
Revelations to Relevance
Dr. Susmita Translational Tackling Antimicrobial
Chaudhuri, Health Science Resistance: Insight into
14. | 16 Dec 2019 | Assistant Professor, |and Technology |mechanisms, alternatives to
Institute (THSTI), |antibiotics and innovative
Faridabad rapid diagnostics
Sriman Sanatana teacher of Higher |Self-Improvement Skills
Dharma Das, Vedic Sciences & |from Master-Mind Behind
15. | 20 Dec. 2019 Studies at Mysterious Universe’
ISKCON, NVCC
Pune.
Prof. Samir Kumar |Department of Application Driven Basic
Pal, Chemical, Research: An Urgent Need
Biological &
16. | 23 Dec. 2019 Ma_tcromolecular
Sciences,
S.N.Bose National
Centre for Basic
Sciences, Kolkata.
Dr. Smita Biological Significance of pico-
Mitbavkar, Principal | Oceanography phytoplankton in marine
e L L Scientist, Division, CSIR-
NIO, Goa.
Prof. S. Dept of Chemistry |Electron Paramagnetic
Subramanian, INSA | & Sophisticated Resonance (EPR) Imaging
Senior Scientist; Analytical and Quantitative in vivo
18. | 24 Feb. 2020 Presidept, Nuclear Inst}*L.lment Oximetry : Implications in
Magnetic Facility, IIT- cancer research
Resonance Society |Madras, Chennai
(NMRS) and

Former Professor,
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Prof. Lukas J. Department of Inventing Reactions -
GooBen, Evonik Chemistry and Catalytic activation of C-C,
Chair of Organic Biochemistry, C-0, C-N, and C-H bonds
19. 11 Mar. 2020 Chemistry, Ruhr-Universitit
Bochum,
Germany.
Prof Debasis Koley, | Computational Computational Assessment
Chemistry and on Main-group Mediated
Molecular Reactions: Two Case Studies
Modelling
20. | 11 Mar. 2020 (CCMM) Lab,
Department of
Chemical
Sciences, IISER,
Kolkata
Dr Vinod Catalysis and Recent advances and
Prabhakaran, Inorganic applications of X-ray
21. | 13 Mar. 2020 |Principal Scientist, |Chemistry Photoelectron Spectroscopy
Division, CSIR-
NCL, Pune.

11. S-21fth WRTT [Manpower Summary]

Person on Roll as | Person on Roll as

Category Group on 01-04-2019 | on 31-03-2020
Regular Manpower
Scientists Group IV 81 87
Group 111 29 28
Technical Group II 45 50
Group | 09 08
Total Technical 83 86
Non-Technical
Group A 03 04
Group B 16 15
Group C 22 22
Group D 00 00
Total Non-Technical 41 41
Total Regular Manpower (A) 205 214

Fellows/ Ad-hoc/ Project Staffs

Scientist Fellow

(QHS) 00 00
DST INSPIRE 00 00
Faculty

Project Advisor 00 00
Emeritus Scientist 02 03
Woman Scientist 02 01
CSIR-TWAS Fellow 01 01
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Senior Research 01 01
Associate (CSIR Pool)
CSIR Nehru PDF 02 00
DST Young Scientist 00 00
Research Associate
(CSIR) 02 06
Research Associate
(Project) . s
Senior Research
Fellow (CSIR/UGC 53 38
NET)
Senior Research
Fellow (DST/DBT/ 06 13
BANRF)
Senior Research
Fellow (Project) 04 02
Junior Research
Fellow (CSIR/UGC 14 31
NET)
Junior Research
Fellow (DST/DBT/ 08 05
BANRF)
Junior Resee_lrch 12 15
Fellow (Project)
Project Associate 01 06
Technical Assistant
(Project) - L
Project Assistant
TILILI . 2
Assistant Engineer 00 00
Project Technician 02 00
Shift Incharge 00 00
Electrician 00 00
Plant Supervisor 00 00
Data Entry Opertor 00 00
Technical Consultant 00 00
Summer Research 00 00
Fellow
Executive Assistant
(AcSIR) o .
Total 177 225
Apprentice 34 34
Total Temporary Manpower (B) 211 259
Total Manpower (A+B) 416 473
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12. fgfhaT [Appointments]
Date of
Joining
SN Name Designation CSIR- Remarks
CSMCRI,
Bhavnagar
1. i Scientist | 26.04.2019 -
Yadav
28 Dr. Sanak Ray Scientist 29.04.2019 -
3. Dr. Saravanan S Scientist 20.06.2019 -
4. Mr. Pankaj D Scientist | 28.06.2019 .
Indurkar
Dr. Sumit Kumar Senior
= Pramanik Scientist AL )
Dr. Pabitra Baran Principal
e Chatterjee Scientist 2R )
Dr. Sanjay Senior
7. Pratihar Scientist Lt )
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8. LDike BT 15 Scientist | 30.09.2019
Kamble
9, it (L) el Scientist | 18.10.2019
Sahu
Mrs. Nisha ..
10. Mojidra Technician (1) | 25.11.2019
Mr. Soham M ..
11. P Technician (1) | 02.12.2019
12. Mr. Shabirhusen | 1. 10 ician (1) | 04.12.2019
Saiyad
Mr. Jayeshkumar ..
13. C Vankar Technician (1) | 04.12.2019
14. Mr. Tlyas B Technician (1) | 11.12.2019

Belim
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Dr. Lakhya Jyoti
Konwar

15. Scientist 11.12.2019 =

16. Mr. Parag R Vala| Technician (1) | 27.12.2019 -

Dr. (Mrs.) Senior

Moutusi Manna Scientist LR -

17.

Date of
SN Name Designation | Retirement/ Remarks
Relief
1 Dr. Paramita Ray (S:h.’ef . 30.062019  |Retirement
cientist
2. Dr.NHKhan |Chief 31.07.2019  |Retirement
Scientist
Principal
3. Mr. P A Patel Technical 31.07.2019 |Retirement
Officer
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4. L BT T R e
Mishra Scientist
5. Dr. Amitava Das | Director 31.12.2019 |Retirement
6. Mr. J K Solanki Lab Assistant 29.02.2019 |Retirement
Principal Transferred to
7. Dr. Rajesh Patidar | ¢, o P 13.03.2020 | CSIR-AMPRI,
Scientist
Bhopal

14. Fjﬁl‘-@fq' [Always in Memories]
AT % A9 Ud FHATT 999 GgFHHAT F ga= [Fod T% TgT o0 27 F7d 8

The Director and the staffs of the institute deeply mourn the sad demise of their colleagues.

SN Name Des1gnat1051 at the time of
Retirement
1. [Dr. E.R. R. Iyengar Ex-Chief Scientist 10/1935- 07/2019
2. |Dr. K. Subbaramaiah Formen Scicntistiin-charge, 02/1935- 07/2019
Mandapam

3. |Dr.R M Kava Scientist Gr. [V(4) 01/1939 - 11/2019
4. |Mr. P B Vithalpura Assistant (G) 08/1940 - 11/2019
5, |Mr. A V Shah TO-B 03/1931 —01/2020

15. 3ICRUYAT WY [Interagency Linkages]

Project Amount
SN No Project Title Funding Agency Name of PI received in
i 2019-20 )
Grant-in-Aid Projects
Isolation, characterization | Ministry of Earth Dr. D.R.
L GAP- apd diversity.of marine: Science, New_ Chaudhary 3,28.400/-
2012 | biofilm forming bacteria Delhi
from Gujarat
2 GAP- |Clonal propagation of SERB, New- Dr. Mangal 3.62.094/-
' 2013 |elite female genotype of Delhi Singh Rathod T
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date palm (Phoneix
dactylifera L.).

GAP-
2034

Development of organic-
inorganic beaded
polymeric network for the
defluoridation of water

DST, New-Delhi

Dr. Saroj
Sharma

5,00,000/-

GAP-
2036

Design and synthesis of
functionalized metal-
organic frameworks for
selective gas adsorption
and heterogeneous
catalysis

SERB, New
Delhi

Dr. Subhadip
Neogi

2,00,000/-

GAP-
2044

Copper-Catalyzed
denitrogenation of 1,2,3-
triazoles and
phridotriazoles for the
syntheses of fused N-
heterocycles.

SERB, New
Delhi

Dr. S.
Adimurthy

15,00,000/-

GAP-
2046

Designed Synthesis of
fluorogenic task-specific
ionic liquids for transition
and heavy metal ion
sensing and removal/
extraction

SERB, New
Delhi

Dr. Alok
Ranjan Paital

2,50,000/-

GAP-
2049

Genetic engineering of
groundnut using a novel
salt and drought
responsive4 gene for
enhanced abiotic stress
tolerance

SERB, New
Delhi

Dr. Avinash
Mishra

7,00,000/-

GAP-
2050

Antitubercular
metabolites from
endophytic microbes of
Salicomia brachiate — a
halophyte of Gujarat
coast.

SERB, New
Delhi

Dr. Pramod
Shinde

8,00,000/-

GAP-
2052

Molecular recognition
receptors for biomarkers
and probing Bio-
chemicals & molecular
processes.

SERB, New
Delhi

Dr. Amitava
Das

12,00,000/-

10.

GAP-
2054

Directing-Group-Assisted
C (sp’)-H Activation and
Functionlization.

SERB, New
Delhi

Dr. Shubhas
Chandra Ghosh

11,00,000/-

11.

GAP-
2057

Studies on macrolide
antibiotics: Application of
genetic approaches for
drug discovery

SERB - New
Delhi

Dr Pramod
Shinde

5,50,000/-
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Diversity, Stress Status & | SERB - New Delhi | Dr S Haldar
12 GAP- |Adaptive Potential of Nil
| 2059 |Indian Corals  under
Climate Change Scenario.
Design development and | Ministry of new | Dr. Subarna
GAP- demonstration of solar & Renewable Maiti
13.| Hogo |drver suitable for drying Energy, New 9,20,000/-
natural rubber sheets in Delhi
North East India.
Multifunctional catalysts SERB, New Dr. Ankush
GAP- |based on silica and Delhi Biradar
Lo 2063 |carbon for enhanced L L b
applications.
Ionic liquids and deep|SERB - New Delhi Dr Arvind
eutectic solvents based Kumar
GAP- colloidal  formulations:
15. 2065 Applications towards light Nil
harvesting and gas
adsorption/storage
materials.
Heteroatoms induced SERB, New Dr Ramavatar
GAP- |functionality of seaweed- Delhi Meena
e 2068 |polysaccharides for 10,00,000/-
potential applications.
Development of high SERB, New Dr. Subarna
throughput solar Delhi Maiti
GAP- distillation unit suitable
17. 2069 for production of potable 9,00,000/-
water from seawater in
households of coastal
regions and islands.
Farming of red seaweed National Dr Monica G
Gracilaria dura on Fisheries Kavale
_ | Gujarat coast for Development
18. g'g;]:) promoting inclusive Board (II\)IFDB) 60,45,600/-
economic grnwt}} in SVPNPA Post,
coastal rural settings. Hyderabad
Designing Fluorescence- (DRDO) , Dr B. Ganguly
19. (;ngP— based'rpolecular sensors (ER&IPR)' 7,58,805/-
71 | for military and New Delhi
commercial explosives
Self-Assembled Actively SERB — New Amitava Das
GAP- Targeting Organic- Delhi
20. 2077 Inorganic Protein-DNA 4,40,000/-
Hybrid Nanocluster for
Theranostic Applications
51.| GAP- Development of Gujarat State Dr Mangal 5.66.808/-
"| 2080 |improved tissue culture Biotechnology | Singh Rathod T
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protocol for elite
genotype of Castor

Mission (DST,
Govt. of Gujarat)

22,

GAP-
2081

JC Bose Fellowship
(Transferred to IISER,
Kolkata)

SERB — New
Delhi

Dr. Amitava
Das

14,14,000/-

23.

GAP-
2082

Electroosmotic Pump
Based Insulin Pump for
Diabetes Management

SERB — New
Delhi

Dr Rajaram K
Nagarale

11,00,000/-

24,

GAP-
2083

Studies on the current
seaweed diversity and
their ecology in islands of
Gulf of Mannar Biosphere
Reserve

GOMBRT,
Ramanathapuram
(Tamil Nadu)

DrV
Veeragurunathan

1,00,000/-

28:

GAP-
2085

Mass  cultivation  of
spores: An approach to
vigorous seed
development for
commercial farming of
Gracillaria dura

National Fisheries
Development
Board - Hyderabad

Dr M Ganesan

27,80,000/-

26.

GAP-
2086

Small angle neutron
scattering  studies on
micellization of surface
active bio based ionic
liquids and deep eutectic
solvents

UGC-DAE CSR,
BARC, Mumbai

Dr Kamlesh
Prasad

57,344/-

27.

GAP-
2087

Synthesis and
characterization of
nanostructured proton
exchange membranes
(PEMs) for fuel cell
applications

UGC-DAE CSR,
Indore

Dr Vaibhav
Kulshreshtra

4,67,104/-

28.

GAP-
2092

To examine the folding
and unfolding of
riboswitch ~ with  the
binding of ligands by the
aptamer domain for the
discovery of antibacterial
drug candidates: In silicio
and experimental studies

SERB - New Delhi

Dr Bishwajit
Ganguly

7,00,000/-

2O

GAP-
2093

New Ton-conducating
hybrid membranes for
electromembrane
processes and  energy
applications [Indo-
Russian joint project]

DST - New Delhi

Dr Vaibhav
Kulshreshtra

Nil

30.

GAP-
2095

Identification of elite
germ plasm and
development of molecular
markers in Gracilaria dura

SERB - New Delhi

Dr Santlal
Jaiswar

Nil
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31.

GAP-
2096

Discovery of bioactive
therapeutics from
microorganisms
associated with untapped
marine bio-resources

SERB - New Delhi

Dr Pramod
Shinde /Dr
Yedukondalu
Nalli

Nil

32.

GAP-
2097

Mitigation of salinity
stress in Sesamum
indicum L. using a novel
ABA-dependent
SbMYB44 transcription
factor from halophyte
Salicornia brachiata

SERB - New Delhi

Dr Pradip K
Agarwal

11,81,320/-

33.

GAP-
2098

Development and
evaluation  of  rapid
phenotypic antimicrobial
susceptibility  test for
clinical use

Biotechnology
Industry Research
Assistance Council

(BIRAC)

Dr Amitava Das/
Dr Sumit
Pramanik

2,40,000/-

34.

GAP-
2099

Impart  training  on
seaweed cultivation and
dissemination of farming
along the Tamil Nadu
Coast, India.

National Fisheries
Development
Board - Hyderabad

Dr K Eswaran

19,23,743/-

35.

GAP-
2100

Mass seedling
producation of
Kappaphycus  alvarezii
through tissue culture
technique and supply of
tissue cultured seedlings
to the farmers of Tamil
Nadu coast

National Fisheries
Development
Board - Hyderabad

Dr M Ganesan

17,36,000/-

36.

GAP-
2101

Design,Development, and
application  of  novel
functional nanofilteration
membrances for
processing of vegetable
oil

Ministry of Food
Processing
Industries

Dr Puyam Singh

30,57,500/-

3178

GAP-
2103

Phase change material
based thermal energy
accumulators in  solar
thermal and waster-heat
recovery systems

DST - New Delhi

Dr Subarna
Maiti

5,91,175/-

38.

GAP-
2104

Indigenous polymer
electrolyte membranes for
energy devices: redox
flow battery and reverse
electrodialysis

DST - New Delhi

Dr R K Nagarale

16,34,040/-

39.

GAP-
2108

Adsorption and separation
of CO2 by porous carbon
obtained from agro-
resideues through cost-

DST - New Delhi

Dr Subarna
Maiti

53,18,481/-
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effective, clean energy
methodology.

40.

GAP-
2109

Development of transition
metal based  porous
hollow  structures  for
superior energy
conversation and storage
applications.

BRNS - Mumbai

Dr Asit Panda

11,53.800/-

41.

GAP-
2111

Metabolomics,
antioxidant, scavenging
and cytotoxicity study of
tropical seaweeds for their
food and nutraceutical
potential.

DRDO - New
Delhi

Dr Avinash
Mishra

12,10,000/-

42,

GAP-
2113

Two-Dimentional porous
organic nano-sheets for
recognition and separation
of organic micropollutants

SERB - New Delhi

Dr Amal Kumar
Mandal

20,01,500/-

43.

GAP-
2115

Electro spun  solvent
sintered anion exchange
membrane  for  acid
recovery from industrial
effluents

DST - New Delhi

Dr R K Nagarale

23,61,960/-

44,

GAP-
2116

Decentralized  domestic
wastewater treatment of
small communities using
multistage  constructed
wetland

SERB - New Delhi

Dr Sanak Ray

8,54,440/-

45.

GAP-
2117

Acid recovey from acidic
waste strams from nuclear
waste

DST - New Delhi

Dr Vaibhav
Kulsheshtra

10,53,400/-

46.

GAP-
2118

Charged copolymer
conetwork membranes for
waste water treatment and
different electrochemical
separation application

SERB - New Delhi

Dr Uma
Chatterjee

7,94,550/-

47.

GAP-
2119

Development of simple,
cost-effective and scalable
spray  drying  based
synthetic  strategy for
inorganic nanostructured
materials

SERB - New Delhi

Dr AB Panda

10,36,300/-

48.

GAP-
2120

Selection of  superior
strain from unexplored
carrageenophytes for
carrageenan producation
and other value added
products in a biorefinery
mode

SERB - New Delhi

DrV.
Veeragurunathan

7,35.,410/-
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Consultancy Projects
CNP- Environment monitoring (GMB) , Dr. S.Haldar
1. 1110 |3t Alang & Sosia ship Gandhinagar 26,55,000/-
Recycling yard, Alang
Marine environmental for|M/s Kadam| Dr S. Haldar
2 CNP- |proposed LNG terminal at | Environmental Nil
’ 1426 | Hazira, Gujarat Consultants,
Vadodara
Expert  Analysis  and|Tamil Nadu Salt Dr Arvind
necessary technical inputs | Corporation Ltd - Kumar
to increase salt yield at salt| Chennai
CNP- |works of TNSC operating
= 1427 |in  the  Vallinokkam B
Village of
Ramanathapuran District
of TN
Assistance in commecial | POWERTECH - Dr Pratyush
4 CNP- |implementation of CSIR-|Kolkata (West Maiti 14.16.000/-
’ 1428 |CSMCRI's  precipitated | Bengal) v
silica technology
Sponsored Projects
Farming of Seaweeds in|Andhra  Pradesh Dr. V.
Andhra Pradesh: Pre-|State Skill | Veeragurunathan
1 SSP- |feasibility studies and|Development 6.83.504/-
’ 1440 |hands on  seaweed | Corporation T
cultivation (APSSDC) -
Andhra Pradesh
Collaborative Projects
Scale-up of I-S, EED &|ONGC Energy| Dr V. K. Shahi
ED based membrane|Centre Trust
CLp. |Processes for production|(OECT), Delhi
1. and concentration of HI as 83.61,131/-
1205 ;
Hydrogen source [with
OECT - Central Govt.
PSU].
Catalyst Development for| BPCL, Greater Dr Ankush
CLP- |Propylene Noida (Uttar Biradar
& 1206 |Hydroformylation Pradesh) Lot
reaction
Produced water treatment | ONGC Energy Dr Suresh
from outlet of ETP,|Center Trust - New Jewrajka
CLP- |ONGC, Mehsana ;| Delhi
= 1207 | Optimization of AALLLTE
pretreatment protocol and
membrance fouling
Proof of concept and|Unilever Industries | Dr Kamlesh
4 CLP- |feasibility studies on 'tl'!e Pvt. Ltd - Mumbai Prasad 12,03,600/-
1208 |development of alginic
acid and its derivative
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based
flexible
applications

thin films for
packaging

Technical Ser

vice Projects

TSP-
1407

Fabrication, installation,
testing and
commissioning of 6 RO
based desalination plants
(5 of 1500 LPH and 1 of
1000 LPH capacity in
different  villages  of
Ramanathapuram District,
Tamil Nadu

ONGC Energy
Center Trust - New
Delhi

Dr Puyam Singh

Nil

TSP-
1409

Analysis of different
environmental parameters
(air, water, soil, sediment
and noise) for Shree Ram
Group, Alang Project Ex
tation by Shree ram
Vassel Scrap Pvt Ltd R K
Industries (Unit I1) LLP

(1) Shree ram
Vessel Scrop Pvt.
Ltd (2) RK
Industries (unit-II),
Alang, Bhavnagar
(Gujarat)

Dr Shilpi
Kushwaha

13,21,600/-

TSP-
1413

EC and CRZ clearance for
CETP expansion from 15
MLD to 25 MLD along
with submarine pipline
with diffuser outfall for 25
MLD capacity at Arabian
Sea, Village-Tadgaon,
Umargaon.

M/s
Clean
Sarigram

Sarigram
Initiative,

Dr Soumya
Halder

7,08,000/-

TSP-
1414

Performance evaluation of
CrystaCIL adsorbent for
fluoride and arsenic

M/s Aeon Procare
Pvt. Ltd, Bhyj
(Gujarat)

Dr Saroj Sharma

97,232/-

TSP-
1415

Empowerment of fisheries
in seaweed cultivation and
by product development
in Ramanathapuram
district,

Directorate of
Fisheries, Govt. of
Tamil Nadu,
Chennai

Dr Eswaran
(Retired) Dr
Pratap Bapat

28,98,750/-

TSP-
1416

Preparation
ingress
measures
implementation plan.

of salinity
mitigation
and

UltraTech Cement
Ltd Unit, Jafrabad
(Gujarat)

Dr Anil Kumar

3.54,000/-

TSP-
1417

Marine environmental
monitoring for prevailing
condition and site
selection for  marine
outfall of Ahmedabad
CETP.

Ahmedabad Mega
Clean Association
(AMCA),
Ahmedabad
382445

Dr Soumya
Haldar

17,70,000/-

TSP-
1418

Turnkey
design,

project  on
development,

The office of
executive engineer,

Mr. Sanjay Patil

29.38,880/-
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fabrication, testing, | PH Mechanical
installation, Division, Gujarat
commissioning and | Water Supply &
maitanining of 0.1 MLD |Sewerrage Board,
capacity brakish water | Bhuj (Gujarat)
desalination RO Plant.
Rapid marine | Ship Recycling Dr Anil Kumar
TSP- environmental monitoring | Industries M
9. 1419 of Alang area with respect | Association 6,01,800/-
to water, sediments and |(India), Bhavnagar
ambient air,
Science behind action of | SNAP Natural & | Dr Arup Ghosh
TSP- Sargassum seaweed based | Alginmate Product
10. 1420 plant biostimulant | Pvt. Ltd, Ranipat 5.,90,000/-
towards improving crop |632403 Tamil
productivity and quality. |Nadu
16. IGTC ARTT [Budget Summary]
CSIR Allocation (T in Lakhs)
A. Revenue (National Labs.)
Total Salaries 2757.323
Budget (Including P04/P05/P06/P-70-Staff Qtr.) 507.966
P-07 Chemicals/Consumable & Other Research 447.000
(A) Total Revenue Budget 3712.289
B. Capital (National Labs.)
Budget (Including W & S/ Staff Qtrs. Capital) 100.000
P-50 Land Cost 0
P-50 (App. & Equipment/Computer Equipment/Office Equipment) 343.490
P-50 (Furniture & Fittings/ Workshop Machinery) 0.000
P-50 (Library Books/Library Journals) 213.197
P-50 Vehicles 9.500
P-26 (ICT) (Infrastructure/ Facilities) 0.000
(B) Total Capital 666.187
Total Rev. + Cap. (A+B) 4378.476
C. Total Networking & RSP Projects 1343.273
Total National Lab. (A+B+C) 5721.749
P-61 NMITLI 0.000
Revenue other than CSIR Allocation
Sponsored R &D 5.792
Collaborative/Cooperative R &D 119.730
Grant-in-Aid R &D 670.620
R &D Consultancy 54.531
SMM/TSP 158.689
SUB TOTAL (ECF) 1009.362
Analytical/Tech Services 36.314
Knowhow Transfer/ Royalty 15.000
Sale of Lab Products 0.000
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Conference/Seminar/Workshop 0.000
SUB TOTAL (Credited to CSIR/ Lab Reserve) 51.314
Amount collected as service tax (Repaid to Government) 59.440
GRAND TOTAL 1120.116
Laboratory Reserve

Opening Cash Balance 1237.967
Receipt during the year 773914
Investment encashment on maturity 500.000
Total Receipt (A) 2511.881
Expenditure during the year 195.794
Reinvestment 500.000
Total Expenditure (B) 695.794
*Closing Cash Balance (A-B) 1816.087

* Closing Balance Including Accrued Interest

17. 3™ UfRee [Research Council]

SN Name and Affiliation

1. |Prof. Jayesh Bellare, [IT-Bombay, Mumbai Chairperson

2. |Dr.R. V. Jasra, Reliance Industries Ltd., Vadodara Member

3. |Dr. Parthasarathi Dastidar, IACS, Kolkata Member

4, |Mr. P. N. Rao, GHCL Ltd., Ahmedabad Member

5. |Dr. Anil Kumar Kruthiventi, TCIC, Pune Member

6. |Dr. Anil Kumar, CSIR-NCL, Pune Member

7. |Dr. Rajeev Kandpal, Salt Commissioner, Jaipur Member

8. |Dr. Vipin C. Kalia, CSIR-IGIB, Delhi Member

9. |Prof. Alok Bhattacharya, JNU, Delhi Member

10. |Dr. B. Chandrasekaran, CSIR-CLRI, Chennai Member

11. |Dr. Anjan Ray, Director, CSIR-IIP, Dehradun o g‘;ﬁ?}:ge)

12. Dr. 'Viji'lymohanan K. Pillai, Director, CSIR-CECRI, Member
Karaikudi

13. |Dr. Amitava Das, Director, CSIR-CSMCRI, Bhavnagar Member

14. |Dr. (Mrs.) Paramita Ray, CSIR-CSMCRI, Bhavnagar Secretary, RC

15. |Dr. Kannan Srinivasan, CSIR-CSMCRI, Bhavnagar Secretary, RC

18. Uere R¥S [Management Council]
SN | Name and Affiliation
Up to 31-12-2019
1. |Dr. Amitava Das, Director, CSIR- CSMCRI, Bhavnagar. Chairperson
5 Dr. N. H. Khan, Senior Principal Scientist, CSIR- Member
" |CSMCRI, Bhavnagar.

Dr. Arvind Kumar, Principal Scientist, CSIR-CSMCRI,

3. Member
Bhavnagar.

4. |Dr. Soumya Haldar, Senior Scientist, CSIR-CSMCRI, Member
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Bhavnagar.
5. |Dr. Shibaji Ghosh, Scientist, CSIR-CSMCRI, Bhavnagar. Member
6 Mr. A. A. Patel, Principal Technical Officer, CSIR- Member
*  |CSMCRI, Bhavnagar.
7. |Prof. Rakesh Kumar, Director, CSIR-NEERI, Nagpur Member
Dr. Kannan Srinivasan, Senior Principal Scientist, CSIR-
8. |CSMCRI, Bhavnagar Member
9 Controller of Finance & Accounts/ Finance & Accounts Member
" |Officer, CSIR-CSMCRI, Bhavnagar.
10 Controller of Administration/ Administrative Officer, Member Secretary
" |CSIR-CSMCRI, Bhavnagar.
From 01-01-2020
Dr. Kannan Srinivasan, Director, CSIR- CSMCRI, .
1. Bhavnagar. Chairperson
g
Dr. B. Ganguly, Senior Principal Scientist, CSIR-
2. CSMCRI, Bhagnagar. b Member
Dr. Avinash Mishra, Principal Scientist, CSIR-CSMCRI,
3. Member
Bhavnagar.
Dr. Ankush Biradar, Senior Scientist, CSIR-CSMCRI,
4, Member
Bhavnagar.
Dr. (Ms.) Bhoomi Andharia, Scientist, CSIR-CSMCRI,
5. Member
Bhavnagar.
6 Mr. A. B. Boricha, Principal Technical Officer, CSIR- Member
' |CSMCRI, Bhavnagar.
7. | Dr. Sunil Kumar Singh, Director, CSIR-NIO, Goa Member
8 Dr. Ankkur Goel, Senior Principal Scientist & Head, Member
* |BDIM, CSIR-CSMCRI, Bhavnagar.
9 Controller of Finance & Accounts/ Finance & Accounts Member
* | Officer, CSIR-CSMCRI, Bhavnagar.
10 Controller of Administration/ Administrative Officer, e
* |CSIR-CSMCRI, Bhavnagar.
19. denfere |RIRAT [Statutory Committees]
Y / gt & forg Rreraa framor wfify
[Grievance Redressal Committee for SCs/STs]
SN Name and Designation
1. |Liaison Officer for SCs/STs Ex-Officio Chairman
2. |Dr. R. B. Thorat, Principal Scientist Member
3. |Dr. V. P. Boricha, Sr. Tech. Officer (2) Member
4, |Mr. B. A. Sharma, Sr. Technician (2) Member
5. |Mrs. Sarla M Solanki, Technician (2) Member
6. [COA/AO Member-Secretary
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SN Name and Designation

1. |Dr. (Mrs.) Paramita Ray, Senior Principal Scientist Chairman

2. |Dr. D. N. Srivastava, Principal Scientist Member

3. |Mr. R.J. Sanghavi, Senior Technical Officer (2) Member

4. |Mr. Bharat B. Parmar, Senior Technician (2) Member

5. |Mr. T. Rambabu, Section Officer (G) Member

6. |Dr. (Mrs.) Beena Tyagi, Principal Scientist Member

7. |Dr. R. J. Tayade, Senior Technical Officer (2) Member

8. |Mr. Brindesh B. Modi, Technician (2) Member

9. |Mr. K. N. Rana, Junior Security Guard Member

10. |Mr. Satish Chandra, Store & Purchase Officer Member

11. |Administrative Officer Member-Secretary
12. |Liaison Officer [SC/ST] Ex-Officio Member
13. | Liaison Officer [OBC] Ex-Officio Member
SN Name and Designation Remarks

Dr. (Mrs.) Paramita Ray, Chief Scientist. |Up to 08-08-2019
1. Dr_. (Mrs.) Beena Tyagi, Principal From 08-08-2019
Scientist.
Mrs. Umaben Trivedi, Secretary, RD Gardi Stree Kelavani
2. |Mandal & Trustee, Bhavnagar Grahak Suraksha Mandal, Member

Presiding Officer

Bhavnagar.
3. |Dr. J. R. Chunawala, Senior Principal Scientist Member
4. |Ms. H. H. Deraiya, Principal Scientist Member
5. |Dr. Arvind Kumar, Principal Scientist Member
6. |Dr. (Mrs.) Saroj Sharma, Scientist Member
7. |Dr. (Mrs.) Anjani K Bhatt, Sr. Technical Officer (3) Member
8. |AO/ SO (Vigilance) Convener-(Ex-Officio)

SN Name and Designation
1. |Dr. Amitava Das, Director Chairperson
" ey Coordinator & Rajbhasha
2. |Dr. Kanti Bhushan Pandey, Scientist Adhikari
3. |Dr. Vinod Kumar Shahi, Senior Principal Scientist Member
4. |Dr. Divesh N. Srivastava, Principal Scientist Member
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Dr. Ankkur Goel, Principal Scientist |Up to 17-06-2019
5% Dr: (Mrs.) Shilpi Kushwaha, From 17-06-2019 Member
Scientist
6. |Mr. Sandip Vaniya, Scientist Member
7. |Mr. Rajesh Patidar, Scientist Member
8. | Administrative Officer Member
9. |Store and Purchase Officer Member
10. |Finance and Accounts Officer Member
11. |Mr. T. Rambabu, SO Member

20. 3TRETUT AT BRI [Reservation Policy Implementation]

As on 01 January 2019
Catesorv/ Level of Total No. of Numb’er of Number of Number of
& st ts filled up posts SC’s ST’s OBC’s
(Percentage) (Percentage) (Percentage)
Scientists Gr IV 56 07 05 12
(Pay band 3 & 4) (12.50%) (8.92%) (21.42%)
Technical Gr IIT 28 07 03 05
(Pay band 2,3 & 4) (25.00%) (10.71%) (17.85%)
Technical Gr II 44 07 05 07
(Pay band 1 & 2) (15.90%) (11.36%) (15.90%)
Technical Gr 1 09 03 00 00
(Pay band 1) (33.33%) (0.0%) (0.0%)
Administration
Group-A 03 00 00 00
(Pay band 3 & 4) (0.0%) (0.0%) (0.0%)
Group-B 6 01 04 04
(Pay band 2) (6.25%) (25.00%) (25.00%)
Group-C 19 02 01 03
(Pay band 1) (10.52%) (5.26%) (15.78%)
Safaiwala 03 03 00 00
(Pay band 1) (100%) (0.0%) (0.0%)
As on 01 January 2020
Category/ Level of | _rotal No.of Numb’er of Number of Number of
g stts filled up posts SC’s ST’s OBC’s
(Percentage) | (percentage) | (Percentage)
Scientists Gr IV 38 08 05 13
(Pay band 3 & 4) (9.09%) (5.68%) (14.77%)
Technical Gr 111 28 07 03 05
(Pay band 2, 3 & 4) (25.00%) (10.71%) (17.85%)
Technical Gr IT 50 07 05 09
(Pay band 1 & 2) (14.00%) (10.00%) (18.00%)
Technical Gr 1 09 03 00 00
(Pay band 1) (33.33%) (0.00%) (0.00%)
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Administration
Group-A 03 00 00 00
(Pay band 3 & 4) (0.00%) (0.00%) (0.00%)
Group-B 16 00 03 02
(Pay band 2) (0.00%) (18.75%) (12.50%)
Group-C 19 02 01 05
(Pay band 1) (10.52%) (5.26%) (26.31%)
Safaiwala 03 03 00 00
(Pay band 1) (100.00%) (0.00%) (0.00%)
21. REI3MTE UTe [RTI Compliance]
. Openin Receipts Received in . Closin
T Bglancg Underl:?i(S) the quarter 0 EETel Balanc% DT
Apr — Jun 22 14 14 40 08 -
Jul — Sept 08 11 04 14 08 -
Oct — Dec 08 06 04 08 10 -
Jan — Mar 10 06 06 15 07 -
22. ST W1 [Knowledge Resources)
. Available as on 01 o Total Collection as
SN Particulars April 2019 Addition on 31 March 2020
#rg/ Collections
1 Books (English) 12348 36 12384
* | Books (Hindi) 692 55 747
2. |Back Vols. 27446 - 27446
3. |Translation 427 - 427
4. |Photocopy 2149 - 2149
5. |Patents 340 - 340
6. |Standards 761 - 761
7. |Micro-cards 67 - 67
8. |Microfilms 1326 - 1326
9. |Maps/Charts 265 - 265
10 [Reprints 2698 - 2698
Total 48,519 91 48,610
afEwTett / Seras / S-afEeret it aeegar
Journals/ Database/ E-Journals Subscriptions
SN.
1. |Derwent Innovation
2. |Web of Science
3. |ASTM
4, |Sci-Finder
5. |Cambridge Structural Database
6. |ACS Journals

14
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ICDD (Intl. Center for Diffraction Data)

Nature Online

ProQuest Thesis & Sci. Tech E-Books

=le|®|

Science Online

23. ISTHTST U¥IR [Official Language Dissemination]

Hieaa T -HraureieaTs § Haunfie Tsrrer Hifd % STuTer & are-arer dte v
oA TITCITITerRIT 36T femat 5 SIeRTR oIt HITSAT SR SATHSHAT doh TE=T o1 ST fohaT ST
1 e o1 T o e st fRdt ST o Tt U et S o Ere SHehT SATHSHAT
o Hh WITST o ¥ H e TR & I H HEE 8 a¥ 2019-2020 % 0 Tt fovmr gro
freferfiaa wrt wo= fore o

TISTHTHT TER-THT

o o) Frfag & SN H TewHATe, TSTITNT fmT, wRd @R 3T 9 2019-2020 & fodr
Tk SrEishe Tt e/ Ay e quT TSTHTNT FHE=E- SiHfd & Je=l sl UiNd
fopar T ST et STaTe B e foram mm

o f&=<t fogm & 3ra@w wt AT 16/09/2019 & 20/09/2019 o XA fa=<t THTE H8ea™@ H=M=T
T T e 3 S fafir afenfiameny S8 aremm ge s, T urs o=t = sierdt
2, AT, ST T Afe ST i SRS fohaT T Sdfed $ege grT SHiers
St o1 oft TS fepa mra, fore s 4 Scaregdes v foran)

o 24 fdsr, 2019 it &=t TaTe THT gurE # fafite sifafsr & wu o ot gditer Meamdt, moee
& Ve, Ara v fafire sifafy & ww & e gfrafid % qd gofa e stee, R
A, FETIST FOIFHRIGES WA JFafiel, e, U, arHer Smiia 2 9o 39 SHiE
¥ feel |HTE o SR SATTS STAaaret o fersiarati =t geeshe feram 1l

o  yfdfe dear & wuft =Tt =i dgme gra fewmd (fewdi-siaisth) st o1 gfomm ud wrsa
ST TR

o=t wivTeron

o  3ferd waR 1 e 3 B 31 AT, 2019 T T HHATNET o =t J1 Horelt TR 7era
o

® TEHHICH o STTERTHER Yefiorar 16 sHe=nfe/stfienteat 1 fet # e e 3 =f:
ST ST Rl 7T AR 32 gwreh o1 wif¥naaq foherr amam |

o fomdt v wirrer Hifeam ST forgm o6 YIRS B 25/06/2019 i T HIEITAT-He- MR
TSR ST SATATSI (AT TT|
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o i 16/09/2019 & 20/09/2019 T fe=<t wre warfeera forferer wfcanfirareti & smiis & qof

&=t e ° adt, fedr Frerion, S=amor qer e w= W gty fear mm adae afuer §
YSTTE{eh a1 § SHehT SATITHHAT, HINT Heed, ST fAfd, sa=amehdr, S9fenar, fe<t &

feoquft <t forerera, femt 3 T o ek ATl qT IR Ee 311fe & S H foregd SRR
Al

o — Tty wfSreror iR H sierd TS v Wi erd giasrt

ot Tt

176

femat farvm T wivam < vt sriiemiat 1 o=t # @ & & fore dieanfed & &
THI-HHT T HRAMATN T SIS foham |

HET ok Tt 8 o feed 3 STTreRTiRIe ST SRt SqTeT S AT ST % AR A
a1 et # a1 3 o SR 3 UF ATTeEi 4 o A ik 18/06/2019 i s Frrmmar
T AT TR 71| 36 IR H 2ff TR FHI, Fied, TR T FAi-=aa ad o
TerTeT SRR, afEm Yerd, WTeR R qe HAfafer ud ufirerr g & w9 6 swta T
el

HEA o AT H fowdt & STfRrepieren STom =l Serar o o fewt =T ST T i &g

Artesi 34 & foru fe= forvmr g femtier 06/09/2019 i 1% 1T Toh1s | Uk 357ed Feheiiyg
T TS o m)

HrugTE AR -FamTaedl/ssTl SAeaHier v sEiad g TadE! i & a9g dv/Ei &
frm ot 3w fommet  washdr STTEehar 9uTE & SR e 29/10/2019 Y T FHREITTET-HA-
ST TS T STTATSH [T TAT| SEITH o T¥E 5 Trfora faha )

feetieh femtish 22/01/2020 1 ST Herret fos et Starsrenfieht forvmm o wh Feqor-=m-
SIS AehTITY ohT SIS fohaT TT]
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TRr — Tt W TSI TSR H 3T W anensd W == ud Arievi
TehTeht Tal TSTTE e TS

o &S i Higl, U, e, TH. 3T, i, FRfaes wi, fafie favmit & deifera/afafda
THT T SATRIFHATTAR STATE T 01 1 fohar =)

o T NeNfiehl feam TuMiE - 2019 F TGO W HWHAV, ST, YW1, TWIg, 31T T
fevefieror =1 s fapam )
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o=t garmem ve wnifa frare

et 1 o1 Tore AT o I fendt 1 T 317 STty o AT o I faeet o avora favmedt #f st
T

ook fomTel § e o it faramii & STeRit Tehisrd aur Hehford shteh STiid faie 9am st
TS ST TSI fersgmor, afem &vt, Hers bt ATHeTs T HUHSTEHAT, JEATer 2l $sil 8| T
TSTHTYT SR FiHTd, WA sl SHTET [dTe 9sft 18 |

9 o A TSI Bt smrdeerre it fdie e TeTT st afufa i St

FRITT WIS HT G TARTITATSAT T T TSTHTST A9 FiHd, SR & 668
GEAHT = Uit fomam mm)

fe=t Saeh

Ty & S R e TS SRt wfufd S sa FHeves Fi Teear § g i S
AT Ueh TR TR TSI i Gl e g srrfsra srefarfies St o aeum &t
yfafafere foram

Freror

ad 2019-2020 3 ST GEAT 1 TSTHTNT F -2 Fiafa gro Sfomme geerm & ueh f&aam s
TSI Srieaae Gepeft Sttafians fderor fomem mam) formep siarta, favmt & fet smor & =6
A T T T AHEATST 3 TR o T TSI 3 STHT S oht srgra o o g +f fadr
T e foram § sTavEsRaTER Wi, At wre v snfe dest = s o e
TeramT ERT SueTsy AT T

TieaTe

178

feAte 27 Sat 2020 T A # MR ST H TROTHIATE e i AT A T 0
Tt H TSTATST ferdlt 3 ST Rt wgTa o o fETeT U i sfaaifiar st
TS| 39 foRnfar 3 HuaeEteRaTs § 3y X @ THITHSTSR 3 31 faafaeneat §
TSfiehd BT A ST ohT| 38 SfoRfirar & i feremaat 3 frstarett 1 qrepa foram mm
fert foae wmTie o STareR T et 1910 9 fow foreer o waiferen 379 STH i arct et
o Sl 31 05 ohaT T

&=t foare auTiE & 798t W ST o U bl TTITNT o Ufd SR e U Afeemdd
FARA GHIET O F I3 ¥ F3 faaRars St 1 31 fasiaret @ weta
[EZIRIEII
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o Ty i fomdt T UH i 1 Tere STaT Te F9 H TGt oF o Sf. ST FAmEe,
ferammeer-ufern fesiga wa gShifFafar fasm, €6 feawr sfaraa, Sfes waieis fagm
srferepr-srerrad faramr, #ff swfers s srwm srfersprd, sier & shar formr st i foram
=

o=t o faFe &1 Te-TER

® T STHIYT = e, O3, TG T ST YehTiaTd JTieeh TSTHTST qfHehT R’
T o FHHATET gRT oG Th1eTd|

o HUHIEAN-HUHUHHANE & Ii+eh Tiafarer, fSewfda Scamer, deienl gane &
ST AT T TR o 31 o fowal 3 HTems/afenisil/=Is <ied # S|

Torgte suafeur

e =t Tt e e

fewdt via, werrsT FogARiEs e frafaene, seR ud deasgsm-as TWE T
TG TR STTHEH HEAH, IR & 64 dearae™ 7 12-13 fdaw, 2019 #t <amwya a7 &
forfre it 3 fewdt v, wnfere ar srgrinT forwer ot uek wgiar et wimiveft ot reiter foram el
THEIIE H o1 YR T TR S A St i

i

— e e
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24. A/ PRITATY HRIHH/ JSP] BT AT
[Seminars/ Workshops/ Events/ Meetings Organized]

Hroauastemems ©maeT {299/ CSMCRI Foundation Day
10 3% 2019 (16 3% 2019 FT HATAT 77T)
10 April 2019 (Celebrated on 16 April 2019)

SRt fa@e =aTeaT™ / Technology Day Lecture
27 w5/ May 2019
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Taa=ar fea9/ Indepencance Day
15 3FTEq/ August 2019

TP fgwat Ers1/ National Hindi Symposium
12-13 f&awa%/ September 2019
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@<t feg9/ Hindi Day
24 st/ September 2019

Hrugarssme w9t 399/ CSIR Foundation Day
26 f&raw=re/ September 2019
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AT ATUETT {37 wEreaa 1 6T

Prelude of India International Science Festival
23 hay/ October 2019

e

TadT STHTEhdT HqT1a/ Vigilance Awareness Week
29 spa¥-01 Fa9%7/ 29 October-01 November 2019
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TTUTET AT THUH Tah1ee Fraemar/ DST & ACS Publishing Workshop
15 Ta¥7/ November 2019

g ” A | !
) B A ;‘ ‘i‘ /. a’

be . . |

y S a s = SR,
%
L /‘
. - . .
Y &,
| l'
| 'I

2019 3 Ao QT 9 FIAT g1 TEqadi/

Presentations by the students on 2019 Nobel Prizes
27 Sat/ January 2020

1
e
-
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LT AT SAATTPT THGT AT THAAT ST fra a7« 2020

3rd India international seaweed expo and summit 2020
30-31 s==<i/ January 2020

[ Gold Sponsors

fm

e
Acaeian

Plant Health
Supported by

I\n[\ I\[
rn\\
DE TIONAL

m

‘:\%r 2

sl
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