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UAALAR-bT  THp  d G AT I SR
(HICHTAeRarTE) 6T af 2021-22 Y e ROIE Teq et R o g,
R 3iR geft 1 a1 21 T8 Rare T@refier & arer g 17 e &
e e, SRR 37 Suafeerit bt Had H e v 2, St 8H d8R

el & foTT HRTEE Bl

WA TEIR-HCATHRANSARIATE T TATeHT b & F PRI < & l
T GEIFT A T Bl Y $ EAR T &A1 9D T Gl R,
T SmERG fAeauiieRor iR g ik, SR eEe
WAl & g Sare, e serfe gare, sdewfa St ek
STafire F & Fmfor wferamd anféreT 8

& T ddTe], GEHAETeT 3R BAThIISd-IThl Py Td SISTEIT IHREBRUT

R ¥ SR 3¢ gU UIey JMuifde SHafds SR Stasitenfieht uR off 7& iy #=ar

8 89 o7 T & fory sl sl yeed, wfeefim mae geie, ik
SFTHT T fAPIRT b eI H TG AT o (10T b Ty +ff T8 9y &l 8, T 0 uRuA
IRIGRRIT BT HEH B & AT b AT 5 T IR FHIS iR IS Y HelTs bl N v 2

HCFATSR-HGHTHNRTS "l Teb Uga dlel TaraR" & f1eef darey &b &rey i dienfifbar er
T Bt 3iiR W7o AT o forT SeeT TR @ & fory o doxar 81 RUTE &Y 18 erafer &, 9= ar
Hecaqui HreNfifhal o crsdie fbar 21 3 denfifddl § § v o G dareT-arrhiged sfearol
Y TReT IAD (AU) TAT BRFNAT D FHeblicrsd GA:HIH & T hipa wfepar @1 faeprer fbemr bt
TTSiifaeT qx ATeT T STefdl! &1 ERt SienfidT, b Iaie U § ReR e ey J5 @l
fasrg & et FiR-aR I 4 9gd 8T ST 2l

TP AT, Bs T dd-1d! SN RFBRIT &Y T3, 21 IR 3fR faeft 9t arR v 1w stk s
@ty § 15 YT SR g B uiE STl S sreH tewe fafics, sieeoiel weff dey,
fafeeee dewiv, ok oF SRR St & |y =T wphr 6t T 26 TR g% @1, o
AT AT DR, ToRI AT 3R Hienfieh! TRye, 3o urer T, sie9 g FoeR &R Sa
TR TETerT omfiet &

BIfdS-19 HEHRT BT SAL oeX & DRI Ul $ qTaS[e, T T 377 BT & AR 3R FIIH
YT faham =], BT 3R Tl Sefh GRT T Y 37ere W, 5 ¥ i & i giae
therex & T 250 ¥ TP Muw 3R TS SRR UehTereh! & AT HebIRIT g Gl LA A
URERIT BRT 81 R 3TTaT D! Bl HCIST IS/ JRDHRI R HaAlfag I Tl far
TN &8 AT 3R BEl B AT BrRidAl & dea el ¥ ufigw fhar mm ([ S,
THE! SR DRIATATHI 7 HIT o 3R AR BT AR BT o ST, 89 Sefifios TR 3§ -
YR @4 & fow o srigy ot smaiford fbw S o 5 saftr & SR wwera dsfet siv
aitenfies fadwsit & & srfafdr aare off smrnfr fasa
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T3 ITe- SUHvaaI3e3E - CSIR-CSMCRI

39 3afey P SR e GETE e & Jid ¥ HUauadianRas § SRR 25 BHET 7 THTHAER &
Ared § dieaSl. feft ok @ 140 BHET A SeriiRiu/sedaores wfireer uH fhan ww § IapE
Fpd FERe g @ e ok wme da ueE aRdl €, SR iR aEd
BHIRIGAISERT ST [1¢ T T JATPYUT 81 KT Y, I & T BT e DT 3R A BT
T war F & forg weef= Feaie a1 &t 953 &2 ST uRvs &t do@ & a1 IR -t &
IIRI, TR o G T TYT HY F "R & AN Dl HeATS & [e7g T FATeHT BT Slee, =9, 3R
BRI 3R “HHe IedTE Qd HishaT, s Stafdst Sk asl safaror A o HrigHl w e &
[T &1 dhfed foaT /=)

HogagarR-HIoauAitaRans Gad 3 S Bl Jar ¥ Gafia T TferfafRry F deox & T &
Teh I HE ORI H cilehl 311K HERISG H iU a1G &b THITAd el bl HIaTger faerquiiesur w2t &
eI § YIoTeT SUTed AT & 89 59 Jdf & SN ierel e BrishHl & dad Aftr= &= & ermsr
550 @RIT T AT fopam ATfior FHemy bt STTSifaaT 9@ & foly, T 200 Hiarsll, A SaTeTeR
HGIAR o, B FHNATCT DT PiY BT Tepeiter  HfRrfdre fosam mm

P 3FeTr, S, il sk 3T S e SRS & HTel SFHET Ud e wediT agm &
e §, Teer T 39 SEfY & SR 29 FHSIAn ST R adeR v § ot urinie Wi, sitenfie
ATTERT 3R Wbl AgaeTRal BT 376 G 3R g & forg g=are < g

7 o STHY URYS & FeAe SR WSl DI 9P a5 HME SR G & AT g=gag < g
TEET ORYE 3R fRaURe! & der @1 ff pasagde iR e I & F o |l dfe,
RIS HHETRAT 31k el BT & T 6t S X1 89 3R 8N TXAT & d&di T e o 3
IIeh 37 YT IR AMEH & fTT gyare <o g H STHIST YeblS &l FRAT & ST Hifel b Iepe
HATEIT & oI 81D TUTS <1 &) TERA BT 14 RideR, 2021 BT AT barg TaHAT 31k I HBRT &
il g 9o, 7% facefl § af 2020-21 & for ufafdd sl wroreT HIf] geear & Gerfae fasar
T 3T ¥, # 59 a1t RAIE BT Goraqul S I FBIRT DR $ (AT FD1 S & 3Feles HArr Pt A
ERTET PRl g

ST fb &9 SITSTIET T 3 Helcdd 5T T8 &, TSIl b 75 [IeT BT ST FHIT §Y, Wl TR 3TerR
¥ Tt FATEHT B ST BT §U et Ae-HATieT FaTaRT HF AT ¥ BT I 6T 8 g3 < SR
TG ST &1 AT F & oIy Fe & elverapata § armenal ofv Fecaraianal $t agd AN FHRIGTD
Foll HEgH &l 38T 2l

/ﬁm\{

(@1 Sfifar)
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From the Director's Desk
2

It is my privilege and pleasure to present the annual report for the
year 2021-22 of the CSIR- Central Salt & Marine Chemicals
Research Institute (CSMCRI). This report briefs the core ¥
research, efforts, and achievements of the institute that were
undertaken during the period with introspection, which will

guide us for a better tomorrow. l

CSIR-CSMCRI is one of the premier institutes in the country,
working in the area of marine resources. Our major thrust areas
of research include salt and marine chemicals, membrane-based
desalination & separation processes, catalysis for marine based
organic chemicals, specialty inorganic materials, renewable
energy, and waste-to-wealth creation processes.

We also intensely carry out research on plant molecular biology &
biotechnology with special emphasis on seaweeds, microalgae, and
halophytes - their cultivation and downstream processing. We conduct in
depth research on saline waste management for value recovery,
environmental impact assessment, and building human resource through S&T led
sustainable innovations that caters to enhance the well-being of the society and nation at
large with an endeavour of enabling a circular economy.

CSIR-CSMCRI with the motto of “Innovation that reaches people” works for developing
innovative technologies & translating them for nation building. In the reported period, we have
licensed two important technologies. One of the technologies involve in the development of
integrated process for the simultaneous recovery of liquid fertilizer (sap) and carrageenan from
fresh seaweed-Kappaphycus alvarezii could have a direct impact on the livelihood of the
farmers. The other technology is the development of a chemically stable cation exchange
membrane that has huge applications in chlor-alkali industries.

In addition, several new know-how have been developed, 21 Indian and foreign patents have
been filed and 15 have been already granted during this period. We also have undertaken
around 26 projects of different nature with renowned industries such as Adani Enterprise Ltd,
ONGC Energy Centre, Pidilite Industries, and other government organizations that include Tamil
Nadu Salt Corporation, Gujarat Council of Science & Technology, Department of Fisheries,
Andaman & Nicobar Islands and with Ministry of Jal Shakti.

Despite restrictions due to 2™ wave of COVID-19 pandemic, the institute tirelessly carried out
basic & applied research. Relentless efforts made by the scientists, students, and technical
manpower are reflected in the volume and quality of research papers (more than 250) with an
average impact factor of more than 5, & numerous book chapters published with the reputed
international publishers. Several of our scientists have been recognized with prestigious
nationalfinternational awards & fellowships. Many of our scientists and students were deputed
abroad under various programs. Other than participating and representing the institute in
various symposiums, conferences, and workshops, we also organized many events to
disseminate the knowledge to the scientific community. The institute has also organized many
guest lectures from eminent scientists and industrial people during the period.
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T3 3e- S TaTeet3e s - CSIR-CSMCRI

On the front of Human Resource Development, 25 students working at CSMCRI earned their
Ph.D. degrees through AcSIR and around 140 students had undergone internships/ short-term
training programmes during the period. The excellent centralized instrumental facilities in the
institute that provide analytical and consultancy services is a major attraction for the
students/facultiesfindustries to explore both within and outside.

This year, the institute had performance appraisal board meeting to assess the performance and
provide direction for the institute. After due deliberation followed by research council meeting,
the vision of the institute has been pruned with a clear focus namely “Explore harness, and
transform marine resources for the good of the people of India” and with the mission on three
verticals namely “Marine Products & Processes, Marine Biology and Marine Environment”.

CSIR-CSMCRI is always inclined toward societal activities, serving the scientific and common
community. One such classic demonstration being providing drinking water to the affected
people of Tauktae in Gujarat and Konkan floods in Maharashtra through mobile desalination
plants. We have trained around 550 members in different areas during this period under the skill
development programs. To enhance the livelihood of the rural community, around 200
aspirants, mostly fishermen and fisherwomen, were trained in seaweed cultivation technology.

Further, in the direction of enhancing R&D collaboration with industries, academics, and other
research laboratories, the Institute has signed 29 MoUs during the period. | thank all the
sponsoring agencies, industrial partners, and technology licensees for their support and trust.

| am indebted to thank the chairman, and members of our research council for their valuable
guidance and support. The contribution of the management council and stakeholders is also
gratefully acknowledged. | would like to thank my fellow scientists, administrative staff, and
research students for being the lifeline of the institute and for their tireless effort and
contribution in achieving the goals of our institute. | heartily congratulate Rajbhasha cell for
excellent implementation of Official Language Policy in the institute. The institute is conferred
the prestigious National Rajbhasha 'Kirti Puraskar' award for the year 2020-21 at Vigyan Bhavan,
New Delhi by the hands of Hon'ble Union Home Minister and ministers of state on September
14, 2021. At the end, | must appreciate the restless efforts of the publishing team for bringing
out this annual report in an elegant manner.

As we celebrate Azadi Ka Amrit Mahotsav commemorating 75 years of our independence, the
institute works toward fundamental research-driven innovations with translational intent
largely exploring indigenous resources. | sense a lot of positive waves of hopes and ambitions in
the researchers of the institute to serve the nation and humankind.

(s

(Kannan Srinivasan)
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T3S 3NTe- ST AT 3HTE3NS - CSIR-CSMCRI

Salt & Marine Chemicals

frmTiRr aryeTy:

TP T T TR () e R Te-Scares &A1 F Sucied sl O, SU-gaT S5 3R
e a1 4 WR e fHfor, qoraT iR IeuTeT GER W) Sied fResidar wadr 81 I8 R decadd &
TTRTTIT BT I WU A fEAST 7, 372 TP BT & forv Arfe= nem e, Tarad I geme
TTShT3TT < AT AeATE ey 3R IUTEH & dGI b CRIehI BT GeTTd = S| bl FETIaT Rl 8l fdrT
PH-GETH TP, TICTY & RYXE, HICTY & Aethe, Fod Y&l A, aRe s ofiv arwr ey v, et
SUTET § FeIdT IR, QIS FelRISS G QINSTT FeAhe geh T NBIg1/THD RN 3T I AIFSTq
gethe gAY Afed R F9e & Faftrd Saimi & s13 3iR 3 Ui aRIel & 377 e afeid Il
& SeuTe & fory anfies wu & wasrt ok gafarur &t gft I waes denfifest o e o & s
TG MY P AT A, LA F TRl AT (AT TRet uare), faet 7 ifdrm iR ol S
HeIdT ccdl &T s ur & & H off Fecaqul i fohar & oiiR 39 fdrwstar &t grrT ferfdrrm det & Frseor
& forg off g 21

Divisional competences:

Salt and Marine Chemical Division focuses on improving the quality and yield of solar salts from sea
brine, sub-soil brine, and lake brine available in different salt-producing regions. The division aids
the industries by scientifically designing the layout of salt works, providing guidance for
mechanizing them, advising with best chemical treatment processes, and suggesting ways to
increase the production efficiency. The group also develops economically viable and
environmentally clean technologies for producing other value-added products from brine and
other waste streams of various salt-related industries, including low sodium salt, muriate of
potash, sulphate of potash, high purity magnesia, green bromine, and other specialty chemicals,
valuable chemicals from tannery effluents, recovery of sodium sulphate from salt refinery/salt
washery wash liquor containing sodium chloride and sodium sulphate. Through their cutting-edge
research, the institute has left its valuable footprint in the areas of liquid salts (ionic liquids),
extraction of valuable elements such as strontium and lithium from bittern, and has extended this
expertise to recover from spent lithium batteries.

HR & ST H YUR B F1S arsdiawor ) A gfg & forg gehige ufsrar
Integrated process for enhancement of brine evaporation rate to improve
solar salt yield

Tt faTT 7 1 arsdiaRur <R @Y g & fAT The SMC division has developed an integrated
TT9/SEAT FAfeNYes Teref (WTer o7eh), €l Taeaoy  Process and system using heat-absorbing
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eSS v PeTat3Me3Ns - CSIR-CSMCRI

TS b X AR Foil AT SqeelfeT T avel
3R HHfTee cdere River (Yea @l wd 3ik
qpetfeT Hrer RiweH) BT ITNT RS b Thige
TIfeRaT 3R ToTTe! feBfie & &, e aRumeeg
Ufy g1s 87 ¥ Sog IR F9 IuwT UTH it &
TR TRRATE TR - (STHUh) &
T TR P HIee Ui H T I &7 FedTaT 93T
B TIT 81 JerTeTep 37ega & forg aRuRe e 4
& TR MBR B 9 T9P U7 7 HICTTHHIGRATS
& SUHUD H GRICIC-Iehel ThIgpd UMl &l Jaef
frar T 81 40% ¥ 37 5T g8 AR R &
IATESHD GRUTT &1 oy 7T 81 9t &8 arsdiawor
TR T iR THT & HIET F T T et 75 & g
T ST ST i 7 B <, Hi[eT Alee uis & H
TS °5p AR U Bl PeT FEAT 7 g Brh <rer
e forfies, Shaeiiver ferfics, AT e
TR ATFAC S ¢ TR TFHD IAGDI 3R ORI b
gofde 3R WREIST & & BIC YHM W FHb
Icureal & foru ff droauadtamens & 99 B &
Uhlepe HfshaT &l & G W Hee fbar i 2
TR S8 e IeiT & forg acir &= % siga
yTifiep & erRiifer Ay & H &1t & ast 7 gFR oR
o A Sferary gREc Tl & BRI SR T
ST BT UG ¥ET &

material  (edible  dyes), solar-assisted
recirculating hot fluids inside heat exchanger
tubes, and mechanical turbulence systems
(paddle wheel raceway and circulating motion
system) to enhance brine evaporation rate,
resulting in higher solar salt yield per unit area.
Validation of test runs at medium-scale salt
ponds of CSMCRI Experimental Salt Farm (ESF)
has been completed. The pilot-scale integrated
system has been demonstrated at the ESF of
CSMCRI in large salt pans of equal size to
traditional salt pans for comparative studies.
Encouraging results of enhanced evaporation
rate higher than 40% have been recorded. The
enhanced evaporation rate will reduce the
number of days for one salt crop cycle in the
winter and summer seasons, increasing the
total number of salt cycles and yield in the
existing salt pond area. Large-scale
demonstrations of the integrated process
have been done in the salt farm of CSMCRI to
large solar salt producers such as TATA
Chemicals Ltd., GHCL Ltd., NIRMA Salt Works
Pvt. Ltd., and also to small-scale salt producers
of Halvad and Kharaghoda region of Gujarat.
The proposed intervention is very relevant in
the present area for the salt industry because
the coastal area have been experiencing heavy
rains in recent years due to drastic climate
change effects over the globe.

fT: Tlee Uivs & arsdiaur o dg1 & (oTU U 31 HUTTelT & foft Iriere 99 o) veefH 3a1s

Fig.: Pilot-scale demonstration unit for an integral system to enhance evaporation rate in the salt pond

R 79 Icura & forg araoiir yfi @1 sgagriar steaa  |deor

Feasibility study and survey of saline lands for solar salt production

T, WA &P URATIT T (4400 BFeIR) TR
THH IS & oI e aar] BT fIHRId o= &

A feasibility study has been conducted to
develop solar salt works for salt manufacturing
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o @ e swmE fear wm 9 &
FEvr  que, opifid wder, gfy ek
grgd g feme, SaRlE ser  fasew,
3T T 3T fhaT 1T, iR RUTE AT8e I IR
EIRH

T3S 3NTe- ST AT 3HTE3NS - CSIR-CSMCRI

on a proposed site (4400 ha) of Vadgam,
Khambhat. Assessment of soil
characterization, geophysical survey, soil &
brine sample analysis, tidal data analysis, etc.,
was performed, and the report was submitted
to the client.

RT: FATSe ATIC ISTH, TWHIT A ST TS
Fig.: Data collection at client site Vadgam, Khambhat

wHl-IS WifsaH wiRTgs fAafor uftear

Process for the preparation of pharma-grade sodium chloride

lee gaR § 1T b § figE D B
IET IR & fole U dfehar o & 78 &,
forgep fafder wrHiegfede I HifeaH Feivizs &
frercr 1 59 Hfehar o Hep A S7Ifegal T 3T e
& fore TRTra e S ifde faftr o1 Haror onfier
&1 RO § Y- FReT $ @rer i
IR e aifter 8, O agaFT eflv Senfera
AT A 81 3ife Saurg &t Afies 70-80% o
e &, BT I8 ST Y U o 7Hd Hr
e 9R ot R @ear 81 g ufhar @1 faEr
JifreeaTzoa fhT ve Iad ufshar & w9 N serIT
ST T 81 Wfshar & ol 05/10/2021 &F T Uce
(3TTIST TLAT:202111045223)1R far 1 81

A process is developed to produce ultrapure
common salt from the harvested solar salts,
whose specifications meet the pharmaceutical
grade common salt. The process involves a
combination of chemical and physical methods
to separate the impurities from the salt. The
steps involve precipitation and filtration along
with membrane-based filtration, which is easy
to adopt and operate. The final product yield is
greater than 70-80 % though it also depends on
the quality of the raw salts used. This process
can be scaled up as a continuous process
without the time-consuming recrystallization
steps. A patent is filed for the process on
05/10/2021 (Application No: 202111045223).

iR aEfET SiR fregior & forg smaemRe

lonophores towards lithium binding and extraction

faftrs e #ewql o o & s
eHRfeHed ¥ dlaw  fofmE-eme dcd
(TeT3ATET) b =T SrsraT &) %fes R § @t
JeR T &, Fst Sreraast e Sy dapfeud
FEreET = SRR fAspyr Bt 3N e frar g,
& SuRerfy 3R faftr-amm i S S

Lithium is a strategic metal ion having various
applications from pharmaceuticals to lithium-
ion batteries (LIBs). As the mineral reserve in
India is very poor, the alternative resources,
like seawater/sea bittern, have drawn
attraction but are very challenging due to very
low concentration, presence of interfering
metal ions, and very high hydration energy of
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T3S 3 e ST PeTa3Me3Ns - CSIR-CSMCRI

Foll & PRU JE HfhAT q&T AU &1 b
aRufve Defiftees fafyr ok siftrenwor fRAfy ag
TR & oY @ 8l Rl &, I8 FHA & b
IRIAIPR-TERIAT UTH fITrRIes fFepyor U Jagry
fadpeq & Fepar 21 3afert, 9 wenfam=-amarRa
wHTgS forfiew faRia fby &, St &R arg st &
TACHATR 31 IaT-fost Sarg pidt & ATen & f5g
BT 81 fopeedt Gvand Shuhd) T gRT 99fdia
fAIfeRm-aTr= &1 1R & Sod aTeddR STTHRIAT &
qTeT T T, Ue, PR & GRER & U Far 2l
3N-5d 3R ga—ga ISpdur BT SUANT e aTer
feretrare frsanfor wnfeca Ratet &t e 7 ferfdrr
T & forT 9ga ot Fremdor gareT e €
TN P T Geramrdelt & T fe 9 ot 59
RN e aTel arediferes T fFrsepeior srTfey o 8

lithium-ion. As the conventional precipitation
method and adsorption method do not work
for dilute resources, it is anticipated that
ionophore-assisted solvent extraction canbe a
feasible option. Therefore, we have developed
anthraquinone-based amide ligands, which
show selectivity towards lithium-ion among
the alkali metal ions, which is proven through
NMR, and UV-Vis spectroscopy. The crystal
structures reveal an ML, type complexation
with a high binding affinity towards the
lithium-ion supported by DFT calculations. The
solvent extractions using solid-liquid and
liquid-liquid extractions show very high
extraction efficiency for lithium ions compared
to literature reports. The real sample
extractions employing the sea bittern and
leached liquor of used LIBs are in progress.

g frRr-3rmrr S F wecaquf et @ frrsmeor

Extraction of critical metals from used Lithium-ion batteries

forfdrer &t agdt 77T 8k wRd 4 gHb wrfE
TRTEHT T SFUeTedd D eq H W&d §Y, forferm
3R o o gt argelt &1 fadiae FameH S
ferform-ama= &t (Teramddh) & qAuiH AT
Hecaqul STed o+ e 81 gfery, g At Heuar
g1 AT @ e T A & faffiie &
QTEHUT 3R ST Y Y Tererselt & heits Frlt
3 T g I H IY-IUTGT DT LI P foIq 0
TR STIper BTeSHCatber T faef $
&) & TN fT G Terenrgelt 6t Ute wt & g
gftfa Seqrat (die & o=, Li,CO,, 3R Cu(OH),) ®F
QARTH e TR At S fehaT &1 §9 S & T8 Wb
UST (3M9e & 202111052187; f&Am:
12/11/2021) SRR G117 81 $-Thearg SargfaenT
1. fafee & | 24/02/2022 & IR FERT
YFIIER BT UfshaT &7 Heei= ey & foTT Ua Tieiv o)
+ff gwarer favg g &

Considering the increasing demand for lithium
and the unavailability of its primary resources
in India, it becomes an important goal to
recover lithium and other value-added metals
from secondary resources like used lithium-ion
batteries (LIBs). Therefore, we have
developed an eco-friendly hydrometallurgical
process for extracting all valuable metal ions
along with recycling of lixiviant and recovery of
by-products in considerable pure forms from
the cathode material of used LIBs. We have
also worked on recovering value-added
products (copper foil, Li.CO;, and Cu(OH),)
from the anode material of used LIBs. One
patent is filed under this work (Application No:
202111052187; Date: 12/11/2021). An NDA is also
signed with E-Frontline Recycling. Pvt. Ltd. on
24[02/2022 to demonstrate the process to the
above industry partner.

HAISPICATRE® ShyUT 3R TTResd IRTaf-a TS i

Microplastic extraction and plastics chemical recycling

AIEhICATRCa (T BT YT et fFrarii/ardT,
fEree 0 & S et IR HSHH! & WU H UgaT
TRIT &1 AR 2TER b Ui AT U 31R Tt St b

Microplastics (MPs) have been recognized as
emerging pollutants in various water
bodies/sources, especially seawater.
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TR RN 3 Argdaieay 6 IuReIf @
Geopet foam U 7% Al (b T F T S
T Fe,0,-PWA / TS 91 Srsdraifiies) ar
OTeiRer8RT (1 pm T MTHR), YT (100-
500 pm), UTcligersela evwieie (AT 3aR)
SR Rt AT e e & fog Tl sier
3R = I 9T B TD AT BT START FRp
TR 3R ST fohaT ST 81 | Ta 0T 3R
fPOT BTeRRIT 3T HATI A9 & forg U Atheiriey
GRT ¥ & 4R, Fe,0,-PWA / nOct HUIRNE T
SYART PR ATSPIARCTT P Tl oI 3% FF
1 9T 90-99% e Herall J fHepredl 71| ey
T & A A fafde Argepreerites o 3 Fwfta
T STSPUNICH T ST P PRI fTepret
Y, SR 6 sifteder AEmRdIts Ser (R &)
GRT YR &l 8]

T3S 3NTe- ST AT 3HTE3NS - CSIR-CSMCRI

Preliminary analysis of Bhavnagar city potable
water and seawater indicated the presence of
Microplastics. A novel material (magnetically
separable Fe;0,-PWA/Amine nano
tricomposites) is synthesized and optimized to
extract various microplastics like polystyrene
(1 um particle size), polysulphone (100-500
pm), polyethylene terephthalate (irregular
shaped) using standard solutions in seawater
and potable water. Microplastics were
efficiently extracted from seawater and
potable water up to 90-99% using Fe;0,-
PWA/nOct composite, as confirmed by a
particle size analysis study and a nephelometer

for  turbidity = measurements.  Diverse
microplastics from the raw salt samples were
also efficiently extracted wusing these

synthesized nano tricomposites as confirmed
by optical microscopic data (See figure).

fRrr: A-A1 TFT frreapfor & Tt i e o7 < Sfifteeer AgsRDI . B-B1 Fe,0,-PWA / nOct 74T grgsuifores
T SRIRT e TATT & FFeeor & a1 Sfifeerer gaw R

Fig.: A-A1 Optical microscopic images of the MPs contaminated raw salt without extraction, B-B1.Optical
microscopic images after extraction of MPs using Fe;04-PWA/nOct nano tricomposite.

TS STURME & ITART A WIFSTT FARTSS Bl JEaT H GuR AR forww g
TR Prafe o ol

Utilization of saline waste for improving sodium chloride purity and recovery
of gypsum and magnesium carbonate

PRI R F ATERAR ST, T 3R SRARpRuT <Rl

%WG@W#W—WW%W large amount of non-degradable marble dust

(GHSIIT) STUfITE T Iearad Rl 8l THe! H &

The marble industry worldwide produces a

powder (MDP) waste during the mining and
processing stages. MDP mainly comprises
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w F A= w4t § Mg, Fe, aT Si &Y 31T 7=
HT CaCO, BT & WTFNAR SaN (Pfeer,
AR 3R PR § TRYR) BT AelsT U,
Iod &1 NaCl 3R RedT (CaS0,.2H,0) T
IUTE HR b feTq oIeel T Hieededd & Hethe Jeh
STS b JTef AT SiTeT 81 AN fierg &l Seer g
Tqer T IRYP =R SR U o & fo
ST FATFRrT faa el faresRyet sk o o
IU-ITTE FHE0 & T SIH™T §U F S9ERT ST
HepeTT 81

CaCO; with small amounts of Mg, Fe, or Siin
various forms. Saline waste of the marble
industry (rich in calcium, magnesium, and
carbonates) is mixed with sulphate-rich brines
of Rajasthan saltworks to produce high purity
Nacl and gypsum (CaS0,4.2H;0). The remaining
solution was processed further to obtain high
purity light basic magnesium carbonate. The
developed process can be locally adopted by
mining industries and salt works in Rajasthan
for waste management and by-products
recovery.

Rif3ra davr e A TS davil BT Wiede-3ifives frsmur

Solvent-assisted extraction of selective salts from the mixed salt solution

Hiede-fiRes  fieeddlanor (a1 Ue-dfede
fopeceiaw v dafeud feceliaxr fRfYr &
Hacl! & T arsdiaT feheecetianor & gRumE e
A -Ta/SseT aur UTH €l 81 K*, NH,* CI 3k
S0,% AT arer fAfa Sl faems ¥ K,S0,
fdepfie &Y 711 Sugeh (ifede HI aiggferd AT
ERT T [era &l ARy axeh foheee e
fobu U1 fpceliaa = @1 R famar mr &k
70% K,SO, feapsor wmw fomar mam 9 faem= &
TSRO GIRT SFAfETE 0T I Sied &9 F=ehr NH,Cl
fopecer @1 frrmfor gam aifcr faerr @t gidifraor
fapar arr 3iR Tsh Bl SR W& & e Hig & arr
AT mm

Solvent-assisted crystallization (or anti-solvent
crystallization) can be an alternative
crystallization method when evaporation
crystallization results in  mixed-salt/double
salts. A closed-loop antisolvent crystallization
process of K,SO, extraction from a mixed
aqueous solution having K*, NH,*, CI” and SO,*
ions was developed. An optimized amount of
suitable antisolvent was added to the aqueous
solution to create supersaturation for crystal
formation. The crystallized salt was analyzed,
and 70% K,S0, extraction was obtained. Water
contents of the residual mixture were reduced
by evaporation, which resulted in NH,Cl crystal
formation. The final solution was recycled and
mixed with feed to continue the cycle.

AR 9T (AP ARt ueref) UR sreqa+
Studies on liquid salts (lonic Liquids)

I TRet ISt (ILs, T dTel @1aul <100°C)
& ST wY ¥ Rer wafaeoliy fRereT & w9 F
IR T Gero falermT e, Sear ardiy feerar, &9
a7 S99 3iR FE Afatafer 7 i e sk
Sifes STHATTT & fof ST SUITT S & Y 3R
Iq~ fohT §1 FA1-UH31UE & FIN0T 3R I Aia
3R 7T & foreTaroftenor & aRierr fébg g Srrari &
forT smafie TReT-3maia Pleligsd BHRM BT
femfor fémar ST 81 & ifee iR e smaRa
IR TReT TUTTeAT T SN axep fafTT @
HE qT W SUIRIgSeE At fomar 81 Jaa ST

The rise of jonic liquids (ILs, salts with melting
points <100°C) as thermally stable green
solvents liaising with accessible solvating
ability, high thermal stability, low vapor
pressure and surface activity has generated
new opportunities to utilize them for different
chemical and biological applications. lonic
liquid-based colloidal formulations are
constructed for the synthesis of Nano-MOFs
and tested applications in gas adsorption and
water desalination. We have also carried out
room temperature depolymerization of lignin
using a protic and metal based ionic liquid
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35 IeT & fU ATSSIeTe I @1 S
gfaead dicden ok amfie fafias sfwes
BTSSRI foham ST &1 Wit & iy smafe
TRA BT ITT FXT 8Y Tl SISH & I&R
TRRBIERT 96 3N 596 Pldlsed FHEM BT
e fAAfUS FepeoT ofiR SRS STwIT e forg
TARIGC P SICH & 37 Hig FIN0T fosr 77 2]
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system. Deep eutectic solvents and ionic liquid
assisted hydrolysis of microalgal biomass is
done for sustainable biofuel production.
Improved biorefinery pathways of marine
diatoms using a water miscible ionic liquid and
its colloidal solution have been devised for
efficient lipid extraction and in situ synthesis of
fluorescent carbon dots for bioimaging
applications.
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Inorganic Materials & Catalysis

fervmitr arrTe:

SFPTE{ieh qaTef U IR (STSTHAT) farsrT ey arsraimi & forw srepraifeies gereif (Raiterse g, fisfiemse
13 U, raafi Riferet, tad uere, Aeaioiew, crecar, Bfi arg offeree anfe) & faer § #riva
21 T F &7 Uy e TfffEET 57 v Y v 3 fdrar & o amafie forfdm s e )
wEcaqul aTgal Bt g:HIH e 21 39 [T ¢ AT T CO, P I 3R RAFARIIARID AT Dl
SETRRII® H aGeT P fo1q ISR Uil 1 +ft @I 81 §7p ST, forT F 2-hfergeiat, e,
- sifaaTss, FFmi=a TfeseTss ofS |fed w1e SR T & forg wfsha fRsRa &t &

Divisional competences:

Inorganic Materials & Catalysis (IMC) Division is involved in the development of inorganic materials
(Zeolite A, Zeolite 13X, precipitated silica, framework materials, metallogels, titania, mixed metal
oxides and so on) for specialized applications. Waste-to-wealth activities are another forte of this
division encompassing the recovery of critical metals from spent lithium ion batteries. The
scientists of this division have also explored catalytic processes for the utilization of CO, and
valorization of lignocellulosic biomass to fuels | chemicals. Aside from these, the division has
developed processes for flavors and fragrances including 2-phenylethanol, mefrosol, a-pinene
oxide, campholenic aldehyde etc.

e forafiemse qeofT

Spent zeolite regeneration

FftTiae aiferdior vy ST & wig walT fw v Know-how developed for the regeneration

e R of spent zeolite obtained from commercial
REISEEEE éﬁ.ﬁm Eﬁ“ga] oxygen PSA plants. ChemProcess Ltd. has
R fafics 7 wWe felidse gaeig § 3f shown  interest in  spent  zeolite

famars &1 regeneration.

. §
f

7-7.5 (cc/g)

(100g)

i
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gt faferer dienfihr

Precipitated silica technology
el T ol HT AW (3TRGAY) IR ifsaH
faferpe 3k EcigaRe e @1 SUANT @xe
TR IS @Al fiferar wfkar 3t ok st
febtprrelt &I @ foTq Ue aifeRur arjeer, fepehrare
ufeRaT fyenRad &t 7€) Ufehar T 1 BT & R IR SgRIT
T 3R graRe S ferffics iciarar o Hefia fémm mm

An eco-friendly, economic process was
developed for toothpaste grade precipitated
silica using rice husk ash (RHA) based sodium
silicate and hydrochloric acid to make the
process more economic. Process was scaled
up at 1 Kg level and demonstrated to
PowerTech Ltd. Kolkata.

) Sodium .
Silicate

Low-grade Kachchh bauxite and its prospects for rare earth elements

oS (HIRA) H AR AT H -850t &7 didTse qige
&, forgep feemur fopam mam afie oo diavase &
2.93 et Higger & ATl 39% Teg AT 21 TegfaT
& ARt uR Al Furee Rerfyat & wa @ faed®
 3re T T ofR e <aT T & o 31 wt. wfererd
Tegf3T Aus Sa1d b Rerfer § srgpfora duree
Reerferat & qad aTeR et Sfaarge sradsy 5 e

80 didiuT ThfEam erar &

Scandium
(REE)

N, Adsorption at 77 K

Huge amount of low-grade bauxite s
present in Kachchh (India), and the bauxite is
characterized in detail. The studied Kachchh
bauxite has 39 % alumina with a silica module
of 2.93. The effect of different digestion
conditions on the leaching of alumina is
studied in detail, and it is observed that 31 wt.
percentage of alumina leached out under
optimized digestion conditions at ambient
pressure. The bauxite residue has
approximately 80 ppm of scandium.

—— Bausxie
——BR-103
——BR-140
—BRAT0

Intensity (a.u.)
H

0z 04 05 08 10 IR
Relative Pressure [PIP,)
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9RY gEfere haad ¥ TH-herefereT AR d8ax CO, 3rférenyor
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N-functionality actuated improved CO, adsorption in porous hybrid
frameworks

FIIHSG FET SIZATAZS (CO,) Fferenyur aik
Ui TR $ AR W R PrEfes
AT & THTET & AeaHTcHD B0 d G 3R 4-
AT $ERUTICS ead, CSMCRI-7 3R CSMCRI-8 &1
U WS § Rwrn wr E, @Y 6 ues R-eries
Ted ¥ U ifiiRes ATggior UwAT] gRT R 8Yar 21
g grRoilel R GI-REET & He gR-dfe
SR, fdafed CSMCRI-8 § CO, 319ed & &l
ST QAT IR o 81 e i I8 & f N, R CO,
TYHDT (322.2) & T gfg Uafie ebrall 8, ST N-
BRIEAT DY AT it & FRIRT IRT 21frenyor &t g7
GuR BT 8 Sefe gHad qifec d ERar-gufy
Fefoparant $t Ui ok $Ht iqgfe amas & ot
yefdid & ardt 8, a8 R ¥ o A aral
T 3121 & CO, & e Ia Ja rerenyor o
T ISTERT 8

Effects of functional disparity on selective
carbon dioxide (CO,) adsorption and
luminescence detection of lethal pollutants
has been showcased in a pair of structurally
similar  and  4-fold interpenetrated
networks, CSMCRI-7 and CSMCRI-8, that vary
by a spare nitrogen atom in the constituent
bifunctional struts. Pore-wall decoration
with accessible triazole ring N-atoms nearly
doubles the CO, uptake capacity in
desolvated CSMCRI-8. Interestingly, CO;
selectivity over N, (322.2) displays a two-fold
enhancement, validating N-functionality
actuated large improvement of gas
adsorption. While molecular level insights of
structure-property synergies are rarely
demonstrated in MOF literature, this report
exemplifies unique microscopic adsorption
mechanism of CO, from Grand Canonical
Monte Carlo simulation studies.

Specific Host-
Guest
Interaction

CSMCRI-8

Extra Nitrogen Sites Make the Difference

STeT IeuTe IR gfeevor & forg fosforer uaref

Porous materials for water generation and purification

HATHETRIRAITS & dSTT+e! = heree fisfee hara
THATYE, HICHRITSIRANE-6 [(fd T & S &9
ST & T AgHSel 1 4T i S1fEIfed s g e
& eI q P ST FT b 07 7 B PRl 8l 39

We developed contrasting pore
functionalized MOF, CSMCRI-6 that acts as
water harvester via capturing and releasing
atmospheric moisture under low humidity.
This strategy was developed from the water

Al Yfadeer 2021-22 | ANNUAL REPORT 2021-22




012

T3 HTY- SR TETHE TS - (SIR:CSMCRI

gfh P B& $ AOHM W ST b AR (0.36
AT B T I R s T iR T R )
e b ofteft oR Set Y a1 B Ieare fham

et 9SUT &Tet 8t A e g fereadt Her & R g,
ey A1a T & Ry 3iiv sk @l @R 8l
T <8 g, AMfc-gg TfET, CSMCRI-14 FHMIR &R
W ClO— g7 &1 aoit & wfifhanefiar ok ==
QYT AR e aee vl e 1 s $
3R CIO— ¥ T2ie fHaT 53T FARIA T TR,
ge1-gepTer & e ool daelld 3R Tol-wEabifad URis
(TU) &Y Teoprer SURYRT T THRNTH qTE<Y & ooit
ST guffafer Qo= & geifor fsar ma, i
Th FARIT TS P AT ~ICATIOR b [o1q T§
TeTef T SN & Pl AT BT 81 | 39 37T,
ST STl eTreTieD Ueref &l eaT # < gy, el
THAH-HIRIE BT gIffSaes HUN Brgay (Hvw)
BT IGART e AT faam e &, S weiRy afik 3

ey fr=ar & 9T ¥ Clo—3iR U &t |sad
IR # FARIREASeT e T Sufelm 8, ST Haet
<iqeh H FATORT 18T & 311K SieT e & forg wgaRied

Foifrdsiet eylfSTe BT Ueb ISTExUl A Hdl 3l
£ Yoo

P e /
CSMCRI-6

-

Porous materials for
water generation and purification

Water
- droplets

4
"

Pure H,0

adsorption phenomena at room
temperature (0.36 g/g) and produced
observable water droplets, on the glass vial
upon heating.

Water contamination a major worldwide
issue, threatening the human survival, an,
ultra-robust framework, CSMCRI-14
prepared by us display a fast responsive and
high recyclable fluorescence recognition of
ClO— ion at nanomolar level. Encapsulation
of dissociated free chlorine from ClO— inside
the pore was further evidenced from sharp
changes under UV-light and rapid solid-state
colorimetric regeneration of pristine MOF
powder in the immediate presence of L-
ascorbic acid (AA), delineating the dual-
potential of the material for free chlorine
scavenger as well as neutralizer. Further, in
view of cost-effective practical material,
flexible MOF-composite is fabricated using
commercial cotton fibre (CF) which shows
fluoroswitchable nature in concomitant
presence of ClO- and AA via fluoro and solid
state variation, which is not evidenced in
bare CF and sets an example of futuristic
flexible composite for water purification.

CSMCRI-14

SoacIheferied STel fruTor & foTg diaTee AT Raew ¥ 2exigeq-SiftiT
farfrafra &=

Regulating heteroatom-doping in Cobalt nanomaterials for electrocatalytic
water splitting

SRS GRS TR @i i, e gevived SiftT
F1 e 3R SoRe Ty & g He df e
QNPT &, HIHI b AUV 21 T, HT-g3Tel Hoh-
Sts BT ST 7 FHIfEd ol o9 4§ IR 87
PlaTee AHHCRIT Bl T G Bl Pldlec FeaRlel

Systematic investigations on the catalyst
support, including the regulation of
heteroatom doping and its ability to tune the
catalytic activity, remain largely unexplored.
A series of homogeneously dispersed cobalt
nanomaterials encapsulated in N,0-dual self-
doped carbon onions was designed from a
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QT 3 Uep-2R0T HUTRUT b HTedd ¥ fEaire fbar
T fesfeer e uRal uR PRI geRve SiftT ey
e § g & fory qerar o if@maT &,
PlaTec ANST P ReR W F wacayul @rfad gai
AR URUITHT & T T ff Co@ F1E i Ua &
G & T PlaTee 3iiadrgs garel S g
Uh Y8R Soidcibeiore 9 IFAH BcRIUCH-Site
PIETCT IHRD - IR B 10 mA cm™ TR 378 mV
& AT & AT, 282.43 mA mg™' om2 FHi
arfes fobar 3R 0.012 s & Jeg ciafaR R
(S¥aiiew) T Ffeer ya $n KA &y v gerif er
F¢ UH 9R SR fhar ST AT & 37iR S5 BeRved
ST @Y e A GRS fbar ST Haear &1 Y

e STet foTTorT & Seiagidheioree It TshHUT €1

N TE3TS 3iTe- e TP 3HTe3MTs - CSIR-CSMCRI

cobalt metallogel precursor via a one-step
conversion. Controllable heteroatom doping
on porous carbon layers proved to be
important in maximizing the efficiency for
OER in alkaline medium, keeping the cobalt
loading constant. Our results revealed that
Co@doped carbon onions were a better
electrocatalyst as compared to cobalt oxide
materials synthesized from the same
precursor. The optimal heteroatom-doped
cobalt catalyst facilitated OER with a low
overpotential of 378 mV at 10 mA cm™, mass
activity of 282.43 mA mg™ cm, and a high
turnover frequency (TOF) of 0.012 s™. The
reported materials can be prepared on a
large scale and their heteroatom doping can
be adjusted easily. These findings would be
beneficial in the rational fabrication of
transition metal containing electrocatalysts

& Tt fHfoT H e 8 for water splitting.
70
“ T l N,or Mixed Gas '
60 - carbonlzatlon
@
501 coGel
§ 40 4 Deposition
(E) . on electrode
<« 30-
£
—20
104---- L. > N .
0
1.0 1.2 14 16 18
E/V Vs RHE

ReRTe F Uig-AeRT SEIITRIAT 3 TI[IcHS BUTARUT & o0 ve e
ST SOOR® & ©U H R dig9se

Modified boehmite as a heterogeneous catalyst for selective conversion of
glycerol to five-membered dioxolane

WO, dise digAIge 3maniRa fasAadia SR o
TRt fhar T ol SRR S ot /R,
ferRTeT & YRicaTgoe & fory o o mam
el RE ¥ affd sreily SOR®, Uig-Geedry
SS3iTadlel 3G & oy 3y ®UIRU & ITer
ReTeRier o1 U@ 9o URICeTSwe faardr 2

WO; loaded boehmite based heterogeneous
catalyst has been synthesized and applied for
acetalization of biomass derived bulk
chemical, glycerol. The well-characterized
acid catalyst, exhibit a selective acetalization
of glycerol with good conversions to five-
membered dioxolane product.
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v aaffer dfel b ar faasior & tRicargaee ¥ Acetalization of glycerol with carbonyl
J Urg-geRiy TrEsiieden (dieded) 3R Be- compounds has gained significant

ﬂ o RS > : interest to construct five-membered
NP, iﬁf%rlj(lTFrﬁEﬁ P dioxolane (solketal) and six-membered

‘ dioxanes (cyclic acetals/ketals).
v’ wo3 AT FEEe FRRT FT A £ @R v The WO; loaded boehmite is easy to

1;@% 9 cafiis Ehotdel, IR 3w g-cfi%f q synthesize and highly scalable, stable and

e heterogeneous in nature.

S ; o v' The catalyst with good recyclability is
Y o P P A ST STSATARICTT (96% highly selective towards dioxolane (up to

) B ﬂﬁf I IS & IR TFHD 96%) with excellent conversion (up to
FICGTH H IPHE HUIIRT (100% ) P AT B 100%) in selective substrates.

TRIATSS / S15® URTS ¥ 1Y Hicde Raa $= AT FTSSIoIeRuT

Solvent switchable hydrogenation for phthalide [ benzoic acid

Pd/C I3R® ik Iugw fems $ Iufkefy § A process for the preparation of phthalide,

e frerget Soilse and 2-methyl benzoic acid from phthalic
' TETESIES & HES SR 2- anhydride in the presence of Pd/C catalyst

TRTS & 10T o 7T e Sifeham &7 T fsdT T and appropriate solvent has been disclosed.
I Romme @ TEsiers, @-s—q,;ﬁ—.ﬂac—,qﬁq-, If the solvent is selected from dioxane,

Trifluorotoluene, Glycerol, Toluene, and

i‘5|{|q”|5,g'|aq§:|’3ﬂ'\r Y'aﬂ%isaé' I'Q'TITGTI?IT%, -butyrolactone, the product would be
Y
ar SUE WYelgs EfT 3R Ife fdema @ phthalide and if the solvent is selected from

AT, TRl erseler ailk g9t A Eull isopropanol, Ethylene Glycol, and ethanol,

the major product would be 2-methyl

ST &, a1 S ST 2-fAerger $Sig® WIS B benzoic acid. This process shown in below
ﬁm#ﬂﬁﬁwmwm siflgfery, scheme is useful in the fields of fine

Tﬁ ¥ anfe 3 & o Qg cl:emicals, medicines, agricultural chemicals,
etc.

R1 R1 o Rl o
R2 CH R2 R2

3 - Catl HZ 0 Cat., Hz " 0
R3 COOH Protic Solvent R3 Aprotic Solvent R3

4 4 O 4
Py S —
> 98% (Selectivity 85%) > 98% (Selectivity 100%)
2-methyl benzoic acid Phthalide

AT & hIFelfded WHE0T 3 IuANT & fog Hifers uirs dives gfiafss
RcIcirol- PO;H T 90T
Synthesis of solid acid brensted acidic cellulose-PO;H used for the
chemoselective synthesis of fructones
ifers gfe IS B Yegeller 3R HIEwIRe TS The solid acid catalyst was synthesized by
(PO,H) @\ fapaefiet e i far ) Rrior & functionalizing cellulose with phosphoric

acid (POsH). Analysis revealed the presence
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Teref W HIEhIRY & T T fIaRur & Gref SoRé  of phosphorus content of ~1.0 wt. % on the

T GAE T ~1.0 wt% & BIEPRT 93T o Suieerfy Catalyst's  surface  with an  uniform
distribution of phosphorus over the material.

T G Tl Hifers TS IR BT ST faeme The solid acid catalyst was utilized for
Toh aRffdl A ufeigafes e (W) & A condensation of diols with acetoacetic esters
STater 3 e 3 fR7 Rear R A g Y - (AAE) in solvent-free conditions. The present

approach circumvented the one-step

Y SCqe 3R 3 STl Pl e v foar o, protection and other products and, more
b 3 Y W, SR 3R UH-3icdlact b 1Y fascinatingly, provided trans-esterification of

W& BT TG Y AT SaR® B AAEs with diols and n-alcohols. The catalyst
was successfully used for chemoselective

XTcheddl E P WK IR P ¥ & forg 1, 2 protection on AAE with 1, 2 diols to essential
m#mwgmﬁqasw-mo% HUERUT AR fructones with ~100% conversion and 99%

99% TTSTRAT 3 |1 IYANT 3T T gy selectivity. The results suggested that the
catalyst has the advantage over commercial
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AN HTFATSS T PHoreT RHeIRiT IR

Niobium oxide supported on cubic spinel cobalt oxide as an efficient
heterogeneous catalyst for the synthesis of imines

fEaTeT Co,0, 3iTaaTES TR HUIEE Nb &I G4 fT  The Nb supported on spinel Co;0, oxide was
T 3R Remg® ek offiRe I Reifey % qeq W@ synthesized and examined its catalytic

activity for the one-pot imine formation by

ST 3 |1 Sieteat & feEregiomie LT &RT U- dehydrogenative coupling of alcohol with an
gic SH1ST T3 & foTU AP SRS Tfafdfer it g amine under solvent and oxidant free

& TE AR AT 3l Hzaﬁfﬂ'-mﬁ?wffﬂ?ﬁw condition and liberate water and H2 as by-
product. The catalyst was recyclable upto

TR SR < Al 7B TS N 2 SIS & three cycles. A plausible mechanism was
TAYOT o foTQ T JfereTer oA Wit fobam T o, proposed for the synthesis of imines, and this
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IR &R FehelT Bl

31k I8 T SRS AN Fedoc DI U STl & forg
IR IS ATel hIEe e THIRIAT e Tge el HRT

straightforward catalytic pathway could
pave a path for accessing feedstock
chemicals with high yields for a range of
substrates.

% o )
¥ Onpot. soloent. additives and oxidant free imins aynthesis
¢ High conversion and selectivily .
¢ Recycle catalyst

STeTr eigferfvien TS 3Tk 5-TaTATH BTSQIGHIBRUT § Io 7ed aTel IcdTal B
foQ JgaR SoR®

Improved catalysts for hydrogenation of aqueous levulinic acid and 5-HMF to
high value products

ST 5-TgUHTR F 2,5-0 (eTesadifdense)
TR (fTawEsd) S dfeligRd| B @ik
UTelIqeer & Jeure § IuIiit U Joa Jod o
3menRa AR 8, % TAHS SR $
o1y ST et eyt g g ) e Iorap!
T ST SORST I TR Uge fapar aiiv sitenfie
w9 § e aRRRET F divaeus a1 100%
& PRIT IS UTH 851 Y-JeRieraeid (Siaiger) &
forr  weflr wgfefie s & smrgEH
TR IR fFofeitanur & fore 98 f3-wrafeTas
S ot faafa fare v fAeRyd SoRe nfafafer
3R TRIATHDAT & TRl H FaHD IR I TER
Ted PR a8 99 Aeayyl a1 I8 € b
IR SaR® gg o 3iik sitenfie v 3 nifie
aRRerfeat 7 ue fhaws as Ruaex 7 Rer wee=
ERINESEL

Solid catalysts were developed for selective
hydrogenation of aqueous 5-HMF to 2,5-
Bis(hydroxymethyl)furan (BHMF), a high
value bio based monomer useful in the
production of polyurethane foams and
polyesters. =~ The  developed catalysts
outperformed benchmark catalysts and
afforded BHMF in yields close to 100% under
industrially relevant conditions. Improved bi-
functional catalysts have also been developed
for tandem hydrogenation-dehydration of
aqueous levulinic acid to y-valerolactone
(GVL). The developed catalysts could
outperform benchmark catalysts in terms of
activity and selectivity. Most importantly, the
developed catalysts were robust and
maintained stable performance in a fixed bed
reactor under industrially relevant conditions.

o-foF 3fTeraTss & fFior & fore SoRe uftrar

Catalytic process for the preparation of a-pinene oxide

i ST STH $< F gt IR, T8 3R The increasing challenges in obtaining natural
e P fow s & g Rigfed fdemedr Hr  ingredients and the demand for flavors and
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JTELDT BT ST il 81 O-pinene T TR 3R
T XU 3 FORY STt bl ofTal Ufsharr & HTeas

& 1TH f3Rar STTAT 81 A-pinene T O sifeags
Y WUIRT 3R 395 9€ B IASEERISL
ufefepard g Qe o Rigfed qegad & v
SR fhy ST & forw fafaer emar arer Sae
HGT YSH BRAT 81 3 B Sitenfie U 9
Fgcquuf IPE IGRH, Q-pinene 3HTaTES B
G & foTT Uep cTasTey IURe TUNTe fap iRy
TR W I Diad B guradrseE wfcfdar
el H,0, ®I U 3iTaRilse & ©U § SUINT e
21 | SRS UfaATal B 250, 500, 800 ITT 3iX 1
far &= & $% =7 & forw arggfera fpar mm
Jpferd ufifhar 91% YR 3R at-pinene
JATTATSS BT 91% TIATHBAT UaTT Hcll 51 TG
>05% TP g U Aeage faan dives
ez o fbar T 81 degH IRFAT GRT O
pinene 3iTRATSS I YEAT b TR AR fobar 1T
3R > 95% e BRI fFar mam ufssar sitenfie
Y5 P oy TR &1

N TE3TS 3iTe- e TP 3HTe3MTs - CSIR-CSMCRI

fragrance market originate the need for
synthetic alternatives. a-pinene is the most
abundant and inexpensive terpene that is
accessed via wood pulping process.
Conversion of a-pinene to pinene oxide and
its subsequent isomerization reactions offer
the product range with diverse potential to
be used as synthetic intermediates in
perfumery industries. Thus, we focused to
develop a practical catalytic system for the
synthesis of industrially important fine
chemical, a-pinene oxide. The epoxidation
reaction uses ag. H;O, as an oxidant. The
catalytic processes have been optimized for
several batches of 250, 500, 800 g, and 1 Kg
batch. The optimized reaction provided up to
91% conversion and 91% selectivity of a-pinene
oxide. This gave up to >95% pure pinene
oxide. VLE study has also been performed.
The purity level of a-pinene oxide was
improved by vacuum distillation and achieved
>95%. The process is ready for industrial
demonstration.

e Ufeserss & forg v Mex ufdpar & frery

Development of a greener process for campholenic aldehyde

PEpIcIfD TfeSeTgs U Srcafeid Fecaqul Fuferd
TG & FORIeT e B9 3 = & et & JaHT
& BU N ITAN fHAT ST 81 RS T WA
WY B & ®9 G 449 F g7 761§ I
HHT W HRE BT 8l AT b el
RIS Afehdl/ad-iie i @1 & ST ~95%
J&T & T Pl Ufeserss ®T Iaed
yeH  axdr 8l ArdurdeRang  wtenfidht
qiRReerfees wu & QR el & Sw, sufie
TEE SR P AN Al B $ SR HET
afeharrall W e 81 sRa ggefell iR -
vfrqel & @Ru, ufear $ sRT 6 fog
HoaritemeaTs ol femyg Waferdt e,
IR, BURTIG & g FHSIAT S0 UR &EAER
Py T E 3§ AT deie §
THe Ueselge $ IEM ARG B
gfremd oo &HaT & (TRT WWHR GRT

Campholenic aldehyde is a highly significant
perfumery chemical that is extensively used
as the precursor of sandalwood oil. India
imports this perfumery chemical chiefly from
China in large quantity at a high cost. We have
developed an  indigenous  chemical
processftechnology that offers a clean
production of Campholenic aldehyde with
~95% purity. The CSMCRI technology is
advantageous over the existing processes, in
terms of the use of ecologically benign
ingredients, effluent management and low-
cost economy. Owing to the greener aspects
and cost-competitiveness, MoU has been
signed between CSMCRI and BRU Specialty
chemicals, Raipur, Chhattisgarh towards the
translation of the process. This CSMCRI
technology, has potential to replace the
current import of campholenic aldehyde
(“Self-reliant India” by Govt. of India). The
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"3MTAFR MRA")| 39 UihaT @ BT Sevgr
TGO, AR 2021 & 3feh H "IRELH bfficpe™d
F fou = Hefafcsd TRw, TCEEIR-
HTHTHHTARATE 3R TS ST arefiaviea” e &
T&d BTgelIse fohdT T ol

process was highlighted in Chemical Industry
Digest, Oct 2021 issue under title “New
catalytic processes for perfumery chemicals,
CSIR-CSMCRI R &D achievements.”

SOOI & HTEAT W dIdiferaiere URTS & fory IcbRe a-drieiias ari-ifT
3T faera

Development of catalytic a-functionalization strategies for carboxylic acids
via benzazoles

yferthfes mmdifdtiora URiS & o-arisiier &f i
7 Yurifer Ry &1 €1 e, prafferifers e
BT PETRIT DI P 2-3HIgel Sotwilel 3 gad
ST &, R a-C-H 91~ 3 &8 T dufwilel (977
&1 IuRAfY F fooR 2T 8 3fik U A0 g
IR P Iuferfer A= =foerprse & drer
rdefifera foba S HandT 81 3naeae driefierdr o

HHR P b d1Q, o o-vfoeenfud
raiferatere URTS Afie UTH S & fore Soireiter
HERID B 91E P Ri9fed TR F ST ST HaaTT 2
T C-1 A8 & ©U A 3R TG BT
AEES AT & BT F IGIT TR Jomilel 3R
BT F F 8Y A-C(sp’)-H ISl & T-aRu
AgARIgeme & Y U@ gofgu 3k SoR®
vifspar wfcafee &1 81 Sees ok SeagedieT &
dfa div Ht Teawar ufaf @ ARt
feamer Seifene <oft & S oifeas SR & daa
qifea AgMrIfemes APl T T T &
U 2-Uewrsaesae a1 sifodmerperT & Arl
vifcifopa et 81 rgMRIferCS Searel & d1e &
U, Oy ®U § G 3-AEgAre-
tRerrfors s & forg Seiavamite R @ sem &
TICIhier B PHAT U F e a1 f&ar 21 595
3TETT, BRI BT Q-HFAHIEeCS ey &
FRoT & forg fawarRa fevar mam

A novel strategy of a-functionalization of
aliphatic carboxylic acids has been developed.
In this, the carboxy carbon center of
carboxylic acids is transformed into 2-alkyl
benzazoles, in which the a-C-H bond is
somewhat triggered by the presence of the
benzazole ring and can be functionalized with
various nucleophiles in the presence of a
transition metal catalyst. After realizing the
required functionalization, the benzazole
auxiliary can be removed in a subsequent
synthetic step to obtain the targeted a-
substituted carboxylic acid compound. We
have reported an elegant and catalytic
procedure for the one-step
cyanomethylenation of a-C(sp3)-H bonds
adjacent to benzazoles and ketones using
DMF as a C-1 unit and TMSCN as the cyanide
source. The copper mediated reaction
between DMF and TMSCN gives a
cyanomethylene radical intermediate that
reacts with 2-alkylbenzazoles or alkylketones

to furnish desired cyanomethylenated
compounds under palladium catalysis.
Subsequent interconversion of

cyanomethylenated products, particularly the
removal of the benzoxazole ring to the
corresponding 3-cyano-2-arylacrylic acid, has
made the protocol synthetically attractive.
Furthermore, the strategy was expanded to
the synthesis of a-cyanomethylenated
ketones.
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AN d Udident faairol faarmT
d e lpd JUcheuT gfaer

Analytical 6 Environmental Science Division
and Centralized Instrument Facility

formir arrae:

fevmumers 7 wfewr g v @ Sdiea Suewer gieer (wrediierdn)  Heaada-
HTATHHISTRATS BT T Dol [PETIVTHS JTS! el & Al TP TSPl 3R g feryomers
UGN H JATARD 31R qTET ITTDATIN T TG 0T o 3R O & AT faTwor &HF Jar
U PRI b FrY-Gref YATeRUiRT FHTE Al He SRl 81 WUaSIISus febeee eiafi, difers e
ST b mfepaT IR fafey fereprer & it afiver &1 farsT eb1 gt Rifeor S e HguuT 3zt § e o
3 SMPyeT B; TR ST, Sief, JaT 3R &a7 S qafaRufiy F9A1 @1 FRT 37 Jearie: uiRRefees sreaz
g, Sita SR dfees T & ST §31T &1 HTHATSNR-HTHUAHI3TRATE P TR &A1 5 Taiaxuiy T
HATPT (SIATSY) F P 1Y TACAISSY, TR Tl IRES FRT HIT O1H &: (37) 4878, 9daTey i)
SRFT, (@) RTINS, (@) Gmm= fie SUeR G4+ 31 (S) & are- dTelt gargar dfed T Ser dre
arer I1E; wafaRor Sk Hemere ARt & fog Rt sitenfie rfafaftet ik R afaiemrsh & fog &
ST vd o nfafafiat § ws T Sudun o e e §; araeife uare, sary e,
e amsyfiy anfe &1 ST B et iR Sl Siet & gafeRviiy gfie uaref @r sem & forv Suer
fehaTs; TR ST UTer UR o] Taaelt Hiamiifeerd &l faery 3R & oxterr; Saferd Ssfiar] yeiferl & Hae
¥ PRt T TFE Bl

Divisional competences:

The Analytical & Environmental Science Division and Centralized Instrument Facility (AESD & CIF)
is a centralized analytical infrastructure of CSIR-CSMCRI combine with the environment related
activities to serve multifaceted characterization and qualitative & quantitative analysis through
highly sophisticated and modern analytical instruments as well as environmental solution to
internal as well as external users by dedicated skilled human resources. AESD & CIF is also involved
in the process of scientific knowledge generation in the R&D area of Crystal Engineering, Solid
State Electrolytes, Computational Study, Drug Delivery, Electroanalysis and Electrocatalysis,
Environmental Science, Optical Sensors, Biosensor, Supramolecular Chemistry, instrumentation
and analytical method developments. ‘Marine environment group’ of AESD&CIF is vigorously
involved in coastal pollution studies; baseline data generation; monitoring and assessment of
environmental samples like water, soil, and air; ecological study linked with flora, fauna, and
benthic communities. CSIR-CSMCRI is accredited by NABET, Quality Council of India to undertake
environmental impact assessment (EIA) for four sectors: (A) Ports, harbors, breakwaters and
dredging, (B) Distilleries, (C) Common Effluent Treatment Plants and (D) All ship breaking yards
including ship breaking units; for various industrial activities and developmental projects for
environmental and CRZ clearance. R&D activities include development of marine sampling devices;
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abatement processes for environmental contaminants removal from water and wastewater using
biogenic materials, bacterial strains, constructed wetlands etc.; development and field trial of
indigenous probiotics applied to coastal shrimp culture; Coral health management with respect to
associated bacterial species

ST STt W THTe RferT fersenvior & forg o & o st Y foferet
TSSO - §1SS BIEE STd (HOF) F TR gael fvew

Large area self-standing thin film of porous hydrogen-bonded organic
framework (HOF) for efficient uranium extraction from seawater

Tl Sl A IR (eahuUr (J509) Taes I &
T faerT & forg Tt St & are & faar

Aol orferawer @1 TH IRAT g WREM &
g TS EABRY HIES, SHHN G faa,
HAE &5 BT SR, TR 3R RFeran g Jetfered
(CSMCRIHOF-1) UTsReTgel o & HYfd hrladl-
ST i & 1oy O fovar T, o ~ 3.6 &
- 38 A ¥ Rfv= f5x omm a9 & Rwwe
aRUTRRY FeAl-g Bt 3R 328 m?g BET
P Tl E?l?IT -31 CSMCRIHOF-1, g‘m@ﬁ:{ gFs (O-
H-0, C-H-0, 3R O-H-:N) &I & 3D Hod
Aeqd fardm 8, S T-n ST gRT Fogdt e
YT &, I AT9D pH ¥ (pH = 1-10) & T8 IPpE
ETSgleTsied fReRaT wefdfd @var 81 | MOF, COF,
POP, 3R PAF S¥ 3 %Hadh & e,
CSMCRIHOF-1 ST & TR 371 G: Feuw=T et
1 21 S THEHROT § CMORHOF-1 it ag &7
HIRERET 40 § 500 nm Ycfed! fthed (TFCH), et
BET &HW%el 550 m?g dd §¢ wiidl &, el
TS AT STIPHfenT fopaT /T &1 TFCH 7 5HmeT:
32 3R 16 TTgFe-HIoT Tt et A 1200 AR
750 mg/g Pl Seeia-IT U 3Ucd & dT T JITaR
feham TFCH 5 AT & IR ~ 11 mg/g &t Fecaqul
UES &M 311X TTgpferes Wit oieT & 30 f&AT 5 17.9
mg/g f&arar &1

Uranium extraction from seawater (UES) is an
emerging paradigm of the Blue economy
towards harnessing the ocean resources for
sustainable development of clean energy.
However, UES efficiency is limited by the
material design, like U selective binding sites,
their uniform distribution, surface area
exposure, diffusivity and stability. U selective
single component Hydrogen bonded Organic
Framework (“M®HOF-1) is prepared of
phenoxy-imine synthons conjugated to pyridyl
tectons, with varied pore dimensions of ~3.6 to
~3.8 A resulting in flow-through channels, and
328 m?/g BET surface area. The “M®HOF-1
shows a 3D robust network of hydrogen bonds
(O-H-+0, C-H:-0, and O-H--N) supported by mt-1t
stacking, exhibiting excellent hydrolytic
stability under broad pH range (pH = 1-10).
Relative to other framework materials like
MOF, COF, POP, and PAF, the versatile
GMRIHOF-1  is  easily processable and
regenerable. Further processing of “M®RHOF-1
yields large area freestanding thin films (TFCH)
of tuneable thickness from 40 to 500 nm with
enhanced surface area (550 m?/g). TFCH
unveiled remarkable U uptake capacity of 1200
and 750 mg/g from 32 and 16 ppm-spiked
seawater, respectively. TFCH shows significant
UES capacity of ~11 mg/g within 5 days, and 17.9
mg/g in 30 days from natural seawater.
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Fig.: Thin film of “M®!HOF-1 porous crystals for Uranium extraction from natural seawater and
comparison with state-of-art materials

Rifee & frffiesor oiik sruTafci WEw & fog w@ segififea
NG

An ultrasensitive reagent for ratiometric detection and detoxification
of arsenic

fore Tree ST (Sseguaal) & IR, 5T 140M  people  worldwide  drink  water
W F 140 Rl o ARiRE & R &R containing unsafe levels of arsenic,

A SN Fr ot according to the World Health Organization
arell _ | $v T e * (WHO). In some of the worst-affected
uig F F U Al TR fINIhaT & RU BT 81 countries, around one in five deaths is
AISCIPI~gAT W AR BT fauRs 9T g attributable to arsenic poisoning. The toxic

= PR fafipy influence of arsenic on the mitochondria is
T TE F TR AR 8 At arguably the reason such poisoning and
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TR & ST @1 BRor & I 3wy art & forg
ST i A TR eb T I &R 6 forg aemm
3 Juetes wrerr RARRIT T araet e & oi et
TS BT R P IR A e T IR-fader gareit
F yRafcid &=+ & foTq e aif¥asiar faeiRed e
I [SITger 81 8 GfHHE Ir (111) SATETRd BIe 310
AR Y STETDRT IR BT ST {32 81 T
PeIRmice uRad™ 7 t@ R-fader wonfoat &
Al BT 1 Heg faficdia sgfemfia fdfear &
[rer URe fRam ST ST 9T H 3RIE BT
T & & fore @aer: 0.2 it & reramer
qEcdifredT W TARYE  Waeddl iR
BT oo Tehi=iT SHIIT GIRT fhaT ST &1 94
T ATSHITTIAR-ITHTR Suahwvr off faefyd forar
& S g o wfafirar ar aRafi a=e
feRieat dreamse Rieer & w4 F @ It e 7
TR Y TI&T =TT BT THTAIBROT T SAfy
21 BT f&wiTegH 8 faaRor iR 59a S9uRT & forg
TR 9T Y d8av FRRE & fore faredt off Sie
g & ol & gxer FRFAY & forg 107
JraRa & 3! 3R g &t & [{beT o
A R 5 & SH1T 2l

various caser diseases are triggered by it.
Currently, available test methods for the
detection of arsenic at a concentration that
is allowed for potable water have their own
limitations and there is a distinct scope for
developing a reagent to address such
limitations and convert arsenic to a non-
toxic species. We have utilized the binding
preference of arsenic to a ligand having a
pendent S-donor functionality of a
luminescent Ir(lll)-based small molecule. A
chemodosimetric transformation led to the
generation of a non-toxic species with an
associated  ratiometric  luminescence
response. This is exploited for the detection
of arsenic in water as low as 0.2 ppb, as well
as in mitochondria by fluorescence
spectroscopy and confocal laser scanning
imaging, respectively. We have also
developed a microprocessor-based device
that allows direct quantification of arsenicin
a water body in the form of a digital readout
signal by converting the ‘luminescence ON’
response. Our design enables us to include
the option for further developing an |0T-
based system for remote monitoring of
arsenic in any water body for better
monitoring of the treated water for
distribution and human consumption.

T SfTet 7 SRS (111) BT 9aT I & 1Y Geb TraTeies Tty Taes

Fig.: A selective fluorescence sensor for detecting arsenic (I1I) in groundwater
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Molecular profiling of herbal preparations

'H NMR @I die) & 31 &t Sia Tarafie Reufy o
Sfer & forw ST S 8, R Sua &6e
TG & GG T AT BT 3P 'H NMR TaeT
& AT Heqa T A & forg fmar Tam 'H NMR
TG PT IATeT PR & fofg fAf= UR & sda
TR & 78, S Rt FeTars gRT R & w=it
GH HRTT aTel 84t &b G TaeT fe@mar 8
U% TR &4eT (e & fagd 'H NMR aeT &t
TS & TREAT $ 4 -3 T § M 3R
TP faae UTH axds TReaTfare fhar 1 Sugsns-
TIC TFT | SATUTdd EXeT df fAfdrear &

ST IR T

'H NMR is known to capture biochemical
status of the plant extract, which was utilised
to correlate the composition of the herbal
preparations with their 'H NMR spectra.
Different herbal preparations were found to
produce 'H NMR spectra while herbal
preparations having same composition from
different manufacturers were found to
possess similar spectra. Signature 'H NMR
spectra of an herbal preparation (Triphala)
was proposed by deriving average and
standard deviation from 4 different samples
of the same composition. Uniqueness of
molecular composition was also inferred
from ESI-MS spectra.

Composition of Herbal Preparation =—————>  1H NMR Spectra
Amla Bibhitika Haritaki Triphala
D o0
/
Bael leaf Chandrashoor Seed Psyllium Husk Bowelcare
3

Tamarind Black Pepper Ginger Shankh Vati

@)

R,

+ W

+ E
7 o 5 4
'H Chemical Shift (ppm)

k] 2
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UTRIBTRRE IgaIRaT & fog frfie agfeT & n - wefi Sexaem &yt
& fagfy
Unraveling the role of n-stacking interactions in ligand binding to the
Thiamine pyrophosphate riboswitch with high-level quantum chemical
calculations and docking study

TEEIRTT IR-PIFST IRTAY E & FeEensed &
YT &P oA § o9 1t o Fafd o 8
YR UTgRImhe (SddT) WgeiRas saciRar &
e faRel et A Hio[e & 37k (Eiariifee aarsii &
fESITE & foT0 U 10 18T & © § ST 81 39 d1F
¥, g it efem § fofew @
R SEfET aferaw 3 aren F - fdT
SCXFI I fFrepT BT STy T 81 Iodl TR FaieH
IR TUFT & 91 ST IgefT & aradst
BI ¥ P & fol e §E Gae o forg AR
RIS wUieA! drer forfsw & i & T
ST aRomT & e § 6T 10 SR & gt
Toidl & b -1 Se¥FeH UpHE BR® 8l &
graife, 1 @1 omerR 3k Adidr wgaafaw &
RN IEfET e ¥ EReoE sifteT
SoXa Bl gEaH & Hl U Hecaqul sffEeT
el &1 g ez i arftrea s &y areRteE
3R Tamifed T & oy $9e ST & forg v
forTs @ fESTET T IR HahTeT STereTT 2l

Riboswitches are non-coding RNAs that
regulate gene expression in response to the
binding  of  metabolites. = Thiamine
pyrophosphate (TPP) riboswitch is present in
a wide range of bacteria and emerged as a
new target for the design of antibiotics. In
this work, we have examined the role of mt-
stacking interaction in binding the ligands to
the aminopyrimidine binding helix in TPP
riboswitch.  Ligands  with  different
heterocyclic motifs have been examined for
their binding affinity to stacking residues of
the TPP riboswitch with higher-level quantum
chemical calculations. The study performed
in conjunction with docking results reveals
that the m-stacking interaction is not the sole
factor; however, the ring size and the
optimum capability of hydrogen bonding
interactions in the aminopyrimidine binding
helix in TPP riboswitch also play a crucial role.
This study sheds light on designing new
ligands for effective inhibition of gene
expression and its utilization for antibiotic
effect.

AE=-18.0 kcal/mol

‘ Stacking energies AE ‘

S
4

|
£

AE=-21.0 kcal/mol

TPP Fits well in binding site
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Fabrication of cobalt embedded N-doped graphene nanosheets (Co@Ngr)
electrode material for high-performance electrocatalysts

giqs dldlec Aqiéha qur Awisies e
(Co@NGr) gt T geracis |l &1 U M
forife PIETec-3maTRT MOF (CoMOF-2) & WRel
IRRIGRT ¥ SR faar T, S 38T OER 3R
HER wfafafer uefid @var & o sremr-arem
IRRITSCH T ! IR IR R T SoRE uaref
I faftr= fremeEs adiel S fb diuagaTReT,
e, 50, 9 iR vaditd & faemo
e o WM RIR R W™ Eefis eifve
verit S ISP AR BT Sfaxior sarege
fRaarer (af$aTR) iR BEgT gaieged Ruaes
(TISITR) Sread AT Tam Co@NGr-900 PY T
e fR-PprIfcae fag IR & wq J Irar T 3R
10 mA cm?2 e[ BFcd @T UTH & 7 OER & forg
390 mV 3R HER & feTq 340 mV T 31feep favg
&Y STove gRit TRIY T8 31T SeT A Siadio iR
BRSO 19 fReTer & forg Arre womd -l
g MUIRT SeracIbefored & fJary & forg
TG ued Fxar & foad el deru sk
YR ¥ URifiedr 81 IOR® ueeH Iwsfed
ET H  uifta®  DlElec/ASeIoH-SIuT &
HefepaTcHed YOI TE gRT PRI 81ar & &
Fruifore garel $r Rea aremanafsa dger
EEGIE]

Metallic cobalt nanoparticle decorated N-
doped graphitic sheets (Co@NGr) was
prepared by adopting facile pyrolysis of a
mixed ligand cobalt-based MOF (CoMOF-2) as
a sacrificial template displaying good OER and
HER activity. The catalytic material harvested
at three different pyrolytic temperatures was
characterized by various analytical methods
such as PXRD, SEM, TEM, Raman, and XPS
analyses. The catalytic activity of the obtained
hybrid composite materials towards oxygen
evolution reaction (OER) and hydrogen
evolution reaction (HER) was studied.
Co@NGr-9oo was found to be an efficient
bifunctional electrocatalyst and 10 mA ¢cm?
current density was afforded at an
overpotential of 390 mV for OER and 340 mV
for HER respectively. This study provides
insight for the development of cost-effective
nonprecious element based electrocatalysts
for water splitting which has relevance in
energy storage and conversion. Catalytic
performance is governed by the synergistic
compositional effect of metallic
cobalt/nitrogen-doping in the graphitic carbon
increasing the electrical conductivity/active
sites of the composite material.

N TR

|I I Simulated v B
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for: UTERIfTRRT GRT PraTee-3maTRe A forfe v & uTH ASes Plaee TISE A5 oH-S158 ITHIF BT FATH0T

Fig.: Synthesis of monodispersed cobalt embedded nitrogen-doped graphene derived from Cobalt-based
mixed ligand MOF by pyrolysis
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peret frRR-3Tma =merT & forg wAifers-¥ee saagionsew & W F SiRifs
Tehe

Organic nanosheets as solid-state electrolytes for efficient lithium-lon
conduction

T GICde golaeiHad & ud IUANT P -
T S el & forg WIS et & AT 3 it
Y gfeg & T IS Fooll AT, Iod Sl T 3R
R qTeR TR ReeH & Q1 Peret gicder e
¥ fderg W SR dt 81 faRrm-ame sefay F
T 3T Tt aRafe SRt & o 7 IR
Soll Gied BIeT 81 Ueb el Gicael FHoll HSROT
P13 & foTq forRRIT-3T a1e= & forg Tifde ©a &
¥36 B 3wl gelaglelyed (THUws) R
FRAT T qIAIE B G S 3R awer
SoTACITSCH P IR ATETSAT BT X PR & (AT
Tecaqul 81 &9 foIfH-3ma arei & fog SSE &
wY H I & fory B SBrfres e (AM-2 3R
AM-3) & Rerdi SRR &7 IUAN Fvd §U -
3Hg PG Aeiicd (SONs) famRia fag mu
Ap UGe &b Alede-IRRCS Trahifone™ I
AT NS F UTE ARAHT o AT T URHATY]
HIeT$ (~ 4.5 TIUH) dTet SONs S 21 39 faudid,
HUHATY Aiede RRed § Jeh-3Ridell @
3T ol St STy T Ieurad fpam ffrm-
RIS ThPhies 3R Rl amgaeR ¥ va-aifeeT
F ATeF o fRemed o9 9H § fon REeR
fhacT® WE & TIM S RS T AT 8
3T AT T ofiF STRT-31T SMMHINGT J, SONs
Iod AN dleibdl Ved @xd & AFMR &
PP 3R Ser3nf~e wal & S, SON &/ F
S THPIcS B THIHRU H Iod AlcTdhell &3l
ar Redla smgaad & i, deruferenfia
Pefeael T Afp Terfierar & ger § -
FIFET & HIETH | U 31f¥e HoR e et
ST & SR fATRAT-31TI & Arer gRITR e 0.49
IR P b AYH IR 3.42 x 104 S cm™ & Seaaq
SR AT B fTFTT 81 | FaeT:, T8 Ugel Mee™
& S mfe arcedr ¥ gER & forw derfe
wWhics, fRrfly omEry ik AARGER
STPTRDT & Hewa Bl qelfdr 21 TARSIHIH-DR drel

The growing energy demand with the
widespread use of smart portable electronics,
as well as an exponential increase in demand
for smart batteries for electric vehicles, entails
the development of efficient portable
batteries with high energy density and safe
power storage systems. Li-ion Dbatteries
arguably have superior energy density to all
other traditional batteries. Developing
mechanically robust solid-state electrolytes
(SSEs) for lithium-ion conduction for an
efficient portable energy storage unit is vital to
empower this technology and overcome the
safety constraints of liquid electrolytes. We
developed self-assembled organic nanosheets
(SONSs) utilizing positional isomers of small
organic molecules (AM-2 and AM-3) for use as
SSEs for lithium-ion conduction. Solvent-
assisted exfoliation of the bulk powder yielded
SONs having near-atomic thickness (~4.5 nm)
with lateral dimensions in the micrometer
range. In contrast, self-assembly in the
DMF/water solvent system produced a distinct
flower-like morphology. The efficiency of the
lithium-ion conducting properties is correlated
with factors like nanostructure morphology,
ionic scaffold, and locus of the functional
group responsible for forming the directional
channel through H-bonding in the positional
isomer. Amongst the three different
morphologies studied, SONs display higherion
conductivity. In between the cationic and
zwitterionic forms of the monomer,
integration of the cationic scaffold in the SON
framework led to higher conductivity.
Amongst the two positional isomers, the meta-
substituted carboxyl group forms a more rigid
directional channel through H-bonding to
favor ionic mebility and accounts for the
highest ion conductivity of 3.42 x 10* S cm”
with a lithium-ion transference number of 0.49
at room temperature. Presumably, this is the
first demonstration that signifies the
importance of the cationic scaffold, positional
isomers, and nanostructure morphologies in
improving ionic conductivity. The ion
conducting properties of such SONs having a
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guanidinium-core may have significance for
other interdisciplinary energy-related
applications.

ERET O
Eag

@ SIP N o ‘b’:r‘ ~ u:e:;num b RT \
/':; \umnm (AM-2) o ® @
Extaliation in water
aarhs ==
%) 4 E 4

2D-OMs with 10 Channal for Li-lon conduction

S

Bulk 2D Nano-Crystal

(AM-3)

o AM-2 3R AM-3 (cTTeT: SiTardiorT; At ATSgior,; ¥: SIS, Hier 31k &7 HIE) i 30T TRaT 3 ATeE
feror afiR Ot A SregraIfe W A IR T 3 AT A U e Afhece o fofeRm-a1a aTer & fot Ue-
STRITHT (1D) BTt & AT GORATIRIER 3ARTa e (SONs) & fFafor
Fig.: Schematic illustration of the molecular structure of AM-2 and AM-3 (red: oxygen; orange: nitrogen;
grey: hydrogen; blue and green: carbon) and preparation of supramolecular organic nanosheets (SONs)
with one-dimensional (1D) channels for lithium-ion conduction from a bulk nanocrystal through
ultrasonically induced exfoliation in water

AR Raferar AT a-Fe,0, /C AFIE6UN B 4RI ST 8¢H & o7 tar
P 3ferenye & wu

Method standardization of chemical oxygen parameter (COD) for estuarine
water samples

39 B H, A-Fe,0,/C “HI®Ul @l Tdhel TNl
uferfehar & Areany F TR feam mar 3k SR
Si0,, 3 AT U faha TR AEYRE Si0, BT SHANT
TG O-Fe,0, / C T FE AL SieT Fas &7 Pl
18.60 ¥ FG@N 312.62 m? g' @ ol &, oI
Aferenyen faIaratt 1 Hecaqui vy § FHIfed Sl
81 TNy &t &ar T FdE ST 0-Fe,0,/C &
foT 9% 0-Fe,0,/C FHTavI 6t o & Ioa wael=
fmmr 81 21fpa AR 3ifienyd & 169.5
mg g UTS TS 3R SR USHIed 3Tgarer Hiset
BT I P! 8 THET SIS I dTed THIETEC Pl
3 3rferenyur / fyensur <reht @ vefia e & fore aa
AT GRT ABeTYeeD ot T TR ofT| 35

In this work, a-Fe,0s/C nanoparticles were
synthesized through single step reaction and
coated with mesoporous SiO,. Surface
modification of a-Fe,05/C using mesoporous
SiO, enhance BET surface area from 18.60 to
312,62 m* g' which significantly affect the
adsorption  characteristics. ~ Adsorption
capacity has shown higher performance for
surface modified a-Fe,0;/C compare to the
bare a-Fe,03/C nanoparticles. The maximum
monolayer adsorption capacity was found to
be 169.5 mg g' and follows the langmuir
adsorption isotherm model. MB dye adsorbed
nanosorbent was successfully regenerated by
the heat treatment to demonstrate the 3
adsorption/desorption cycles. Further, Well
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31TET, AR AT F ATRALMYOT eFaT P ST H
feTq T 3 e, et o et 3R TS WTeT T Tl ST$
& Ter fArerm T

% Transmittance

1600 1200
Wavenumber cm”

% Removal

water, Tap water and Seawater were spiked
with MB dye to check the adsorption ability in
the real systems.

100
80 DI Water
Tap Water
60 - Well Water
Seawater

TN et AT & foIg YRIrafees JiferiteorT IRty (W) &t farfer
AT BT

Method standardization of chemical oxygen parameter (COD) for estuarine
water samples

@R U & foIT $fieper ffedlaq fEare (@)
Rtex & forg fafly Ao & forg Hidiedet grr
SRy o T & o 9w el & e & forg Sier
TR HIe DT IO & o AFES IR &/ &6
FEY F AT ST SR ST (Teie) et
& SIS T ST AT vl TS o &
1 @9 &7 WIEl ¥ B -3 R I
TGN & T (o fhy MY $fiR gdfivay sk
guasdiy Rt & srgar Revmor fsar wm e
aRuIET  FARTES GUR T S & oy aifem
RAE S it 7 siiv wicfiefielt @ e fomam mm

 Khambhat| &

Method standardization for chemical oxygen
demand (COD) parameter for saline water
requested by CPCB to ensure compliance to
Hon’ble National Green Tribunal (NGT) Delhi
order regarding preparing Norms for
measuring Water Quality Standard for
Estuaries. Estuarine samples from six different
locations were collected from the Gulf of
Khambhat for the COD analysis and analysed
according to APHA and USEPA Methods. Final
report was prepared and communicated to the
CPCB to establish chloride correction in COD

results.




IR& ©F | IR CelrodT A W Rfed TEiT sRT S1ies dreT dfgaw &
j&W ea AYfEAT B frwor
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Profiling of trace elemental impurities in caustic soda matrix by inductively
coupled plasma mass spectrometric technique

FIfeee el 3 F&H TR 0T Li, Cr, Mn, Fe, Ni, Co,
Cu, Sr, Ag, Cd, Ba, 3iX Pb 311 <l & Uar @Ter
fFreRer & ICP-MS 3menfe fersor fafer ey
T TS| IUHROT B TR ATIeS] BT SFHferT fbar
T 3R fafer § Sugd e (A N fSege
fepe) T SUANT fomam =M I 0.2% I 3iftie
TDS Tef 3fcfereh &RRICT dTet NaOH 1 &1 Iear
feperor 5 Rftr 7 g 78T 21 g9fT, NaOH &t
I HNIIAT BT G9IeM & fT 39 HNO, &RT
SR R T Y STUTS TS| STERT i 8
™ R ¥ =, 727 ok So /A S $
U TN HTeb! T YT fearr T 37 fafey &
3Nfe a8t T U SERA Fifted dreT T 7
faAIulT @7 <@ M 30, 70, 140 3R 200 ppb
IS alel AP bt Fomefr off St 1) Ay
IHE Felodl AR IRYET T Feei o

Diluted aerosol

Additional Ar gas — -\

Ar dilution kit water

Liquid Sample

Peristaltic
pump

An inductively coupled plasma mass
spectrometric (ICP-MS) technique method is
developed for simultaneous determination of
Li, Cr, Mn, Fe, Ni, Co, Cu, Sr, Ag, Cd, Ba, and Pb
at trace level in caustic soda. Operational
parameters of the instrument were optimized
and suitable accessory (argon gas dilution)
was used in the method. Direct aspiration of
high total dissolved solids (TDS) samples
(beyond 0.2% TDS) and highly alkaline NaOH is
not suitable for the instrument; therefore,
strategy of neutralization of NaOH by HNO;
was adopted to handle its high alkalinity.
Suitable internal standards of low, mid, and
high atomic masses were used with external
calibration. Features such as matrix matching,
calibration verification, interference
correction, etc. were undertaken in this work.
Neutralized caustic soda samples were spiked
with the analytes with lower, middle, and
higher concentration. The results of spiking
with 30, 70, 140, and 200 ppb were examined.
The method exhibited excellent accuracy and
precision.

Cones
Sample Skimmer

Torch & Inj... L L
[

—

To waste
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Tgcaqul ISATRIAN T UaT R & g e

Probes for sensing various important species

T UE POl SIEeE @S9 aRe JFd
TS A AINE THIET (S WSS $HeR PT T
AR &) T IdT T 3R 35T AT FreiRd v &
1T vap areft % gerrefiet Siter faefr &t 21 v atem
af ¥, fafr ufdfranefier sffexfiom gonfeat
ia:fopn @ armE W ¥ fau, s Q@
AR affaefier aiik Srgeiifraeidnfza (v)
I frepRya fapy &1 ST e 3Fawor J ot

T gaTHS nfcrferar feamar & |
GREATHD 9 F FAM =JRIGAHIC S QIUwshi
(GgrTrers),  ARUARST  (FARTgEE), 3R

3 A 8K & | ST AR SR ST JE
B & RIGIRTHICR &, TIU-ThI SR TR U s
& BT § BT R & TN fb I8 I 00 ¥ AfUgaD
TRRT ¥ fderar & 3R uRer v & Frf awar &
"l FRITHS IR P BRI UCHA 3R
AR & e T SiaR Aecaqul 81 8 AR
3T UM W URSHN & TS Udl o= &
fo1T T1-311 SR & ©9 F T o= & forg w@ sidt
3707 e S ot et $t &1
sfamfET (dY) diftet Bt v siEe TR $ 78
3N wfereeff fremo & foft ofr exado & fomr
SRIUTSATFARIBIERE &b ®Y F W dlel 9 & U
Reic @1 uar ofM & forg EEiRareRAHe
FINIfCeher S & B9 F Ul SFIRIT 7 b a1l
WS SR gt sraeieor Tp-ier 7 dfer
Rfeie it @1 Srar St derer wfiferar w RS
[reg ueH

We have developed a water soluble probe to
detect and quantify spermine (which is a
marker of prostate cancer) present in human
biofluids using a regular smartphone. In a
different work, we have developed two
mononuclear oxido- and dioxidovanadium(V)
compounds to study their interaction with
various reactive oxygen species. Excited state
investigations revealed highly selective
response of the probes for singlet oxygen and
hypochlorite.

Structurally close neurotransmitters such as
epinephrine  (adrenaline), norepinephrine
(noradrenaline), and dopamine are produced
by the central nervous system in a single
biosynthetic pathway. While norepinephrine
and dopamine are primarily neurotransmitters,
epinephrine typically works as a hormone
since it is released primarily from the adrenal
glands and acts peripherally. The distinction
between epinephrine and norepinephrine is of
importance owing to the crucial functional
difference. We also have developed a small
molecule based probe, to act as a turn-on
sensor for selective detection of epinephrine
over norepinephrine and dopamine.

A series of oxovanadium(V) compounds were
prepared and explored as stereodynamic
chiroptical probes to detect a simulant of sarin
known as diethylchlorophosphate without
any interference from the competing analytes.
Simultaneous CD and UV/vis absorption
techniques provided persuasive evidence on
the instant response of the probes to the
nerve gas simulant DCP.
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Fig.: Mirror image (a) crystal structures and (b) CD spectra of probes 1and 2. (c) CD spectra of probe 1(50
MM) in presence of different organophosphorous species

qIfeaRoT Bt

Environmental work

USTHS! g HISTSUh T ST GATaRr TE Afehd ©9
il s $ FETT F e & iR Torma
ST 3R 3T oAt o iR Rt wIm W) e,
el / deree 3R 3 aiRRIfed gedl & dey §
TITERUIT ATUEST it FRRTHT R Bl HTHTER-
HCHHHISTRATS BT R0 THTT FeiaT ($31MEN)
PR, TITARUT FEE AT (ST SRR R 3R
gfeRur iR aeRr SRR & (ieTRere) Hel &
T ARG PR & 9 ¥ F dT $ oY
CIGETEET, AR Uil g §RT J-T 978 81
TATeR0T JTd Hedieh (THS3TEY) eI IR
I 3 e sftenfie uRaTaTen & wefea &; (7)
(sform), (&) wrerere (feReeard), (<) arar srafire
SUYR T4 3R (SF) & qrs arelt sorgal afed
Tt T e dTet TS| &F HAIRCR AATEDR & B
o ACHT TRAAT & (HaTRers) 3fiR waifaror o9 &
forq $amsy aredgs & ded wqar dfedis, udl
R, STERE 37ids T8 IR AHIH-311R®
FIEU F HU-GN A H AN TS PR Bl
ETTF\’TWHH% 3R e (IR Us <) emaran &
e &:

o Pl WERY &b Fay H dcy AR, faey By
T gt R wereiy aiifreferdy, ufeasd arg

Marine environment group of AESD&CIF is
actively involved in the generation of baseline

data and monitor the environmental
parameters  with respect to  water,
soil/sediment ~ and  other  ecological

components at different places within the
State of Gujarat and other states. CSIR-CSMCRI
is accredited by NABET, Quality Council of India
to undertake  environmental impact
assessment (EIA), prepare environmental
management plan (EMP) and act as master
consultant for environmental and CRZ
clearance. MEIA studies are related to
industrial projects pertaining to four sectors;
(A) Ports, harbours, breakwaters and
dredging, (B) Distilleries, (C) Common Effluent
Treatment Plants and (D) All ship breaking
yards including ship breaking units. We render
services in designing of marine outfall, marine
monitoring, baseline data collection and socio-
economic survey under EIA studies for CRZ and
environmental  clearances as  master
consultants. Our R&D capabilities include:
e Coastal monitoring with respect to total
environment, especially on the marine
and terrestrial ecology, ambient air
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UTeRT, FHS e T ey 3R e ugwor
G|

I oTet Hguab! P Ugar iR Hedidb
ag A1) TSl & e o Herel TRy
LRI

araaife At 3R Sftaro) Suset @t suwiT
PP T AGER (TR E@1g, P,
3itenfiie 1) 1 ITARI

YR TERT et b feTq Iugeh et Supvult
P faprl

gfmrofesRor & forg fafer feepra

T ST TuTett <1 SUT et BY =T
JYRTE SfeT Hee A Heiferd qRmef o forq TeT
(F&<iTs) U AT

qER ST ATeT UR @] Tt aRifeas o
farer afik & deron

femr: mmeifiyes Ser e & forg e er=or

Fig.: Marine sampling for primary data collection

quality, beach health status, and coastal
pollution studies.

Identification and  assessment of
probable ground water contaminants.

Coral health management with respect to
associated bacterial species.

Treatment of water pollutants (heavy
metals, pesticides, industrial dyes) using
biogenic materials and bacterial strains.

Development of marine instruments
suitable for Indian coastal water.

Method development for identification
and quantification of critical organic
pollutants.

Provide design for consultancy related to
various waste water management using
constructed wetland system.

Development and field trial of indigenous
probiotics applied to coastal shrimp
culture.

forr: Tt weor g

g XX E
et et
O 723 o ieinter] 124 mgl bwintert
864 mo/ fsammer) 121 mgA tummess
522 mg/ imoasooni| Treatment by DMCW system 302 mg! imonsacel
FTI% 8 peaks —_— 7 peaks
Gows: 30 compound 10 compounds

Fig.: Decentralized constructed wetland
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Natural Products & Green Chemistry -

fermiir ermg:

T ScaTe Ud BRa A AT (Tl afen o & wst darer o9y dare, sdrhreed 3R ST
TS GEASET $ ST IR S SHEE § T g 8, A 5 qou aftiq Ieurer AR wifad offs & g
TTPIcTeh IeUTE XTGT (ST & GEHSITIE! & ITal qepmiient el AT el &1 BN 2iTer iy ERe 3N Fewe
I fAST S I, DU 3R TITRHD DRIV P [P S II-IcUTaT R FoR P e Hl dF
AT & 37 gfraret 7 vy & sifeifie srgaum J sufie Teaqyt 81 i oty afafafear e 2

1. T PRI gerelf o T SaTet UIRaRISE o1 Jeaae

2. TAHIIS T § Heaqul FE SaTat & fofg I~Ia SIS | FEeav Seiaia/diaifedr o fawm
3. dferaifar srefsrer 3k Tag tethrsed ¥ Yo aftfa Scurel &1 fAs

4. =T frmrrshi Tifient a1 Sisom

5. C-H dis |hauT & ATEIH | C-C, C-2eRIeH a7 T3+ faba

6. TESITE, THITT, 3R 8CRITeH 9[S §Y BIC Prdi~ie JU3T BT Sig G|

Divisional competences:

Division of Natural Products & Green Chemistry (NPGC) is actively engaged in the research focused

on utilization of coastal resources such as algae, halophytes, and their associated microorganisms

for generation value-added products and potential leads by employing advanced techniques from

natural product chemistry and microbiology. Our research interest also focus on green and

sustainable chemistry; development of advanced, efficient and selective methodologies that

reduces the generation of by-products and waste, which is highly important in basic as well as

industrial research. Our major research activities involve:

1. Value addition of seaweed polysaccharides towards new functional materials.

2. Development of improved downstream processing protocols/technologies for commercially
important seaweeds.

3. Development of value added products from Salicornia brachiata and associated endophytes.

4. Synthesis of various heterocyclic compounds.

5. C-C, CG-heteroatom bond formation reaction via C-H bond activation.

6. Design, synthesis, and bioassay of heteroatom fused small organic molecules.

BTHISHV ETNGI W BT BT BT GIATCHD (~TShOT

Selective extraction of kappa carrageenan from Kappaphycus alvarezii

PUTHTSH 3R] & HT IRAT &P (F5H80 & Some bio-based ionic liquids were studied for
17 o Sa-amenRa amafie et o1 s fbar the extraction of kappa carrageenan from

aIfie Tfadest 2021-22 | ANNUAL REPORT 2021-22




TT| RIS TR YaTRIf H, Plet HUNE 3R Plet
ARE UTelRIRISS P 7ot IedTerT & AT Ff-aT B
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foTT et a1 ==ull $ sraearddr off 31k FHa! TuraT
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I8 T darer § Y el w9 F gy
Uil amTss fsayur & forg amafies dawer uerelf &
IR T BRe B

1) Autoclaved with water lonic liguid
———— :

2) Filtration

8

K. Alvarezii (Dry) Aqeuus em e

Precipitated
Polysaccharide

Kappaphycus alvarezii. Among the ionic liquids,
choline caproate and choline laurate was able
to extract the polysaccharides selectively with
good yield. In this only two steps were
required to isolate carrageenan and its quality
was comparable to the product obtained using
conventional method. This proves suitability of
ionic liquids to selectively extract commercially
important polysaccharides directly from
seaweeds.

Centrifugation |
>

 Isopropyl alcohol .
> B

K-Carrageenan

HIHT Ieh W UTentole ™ T femfor

Preparation of human blood compatible polyplexes

e--UTeA-Uet-g R 3R ST BT IuANT s IR-
RG-S dFeR P G Ieured & foy araifiep
et yerelt § T TRl aéter SO famr mar e
S faaRer i emar ot 39 UPR (AR fHT U
diciiceterd HTd Ih ol & el & 3R el
Hifear Rer 2 2 diefiera™d Aa Shifdd Pt
& forg A=-fader +ft on T fafdy ey & Y S o9
IR Jaex P AT ST Pl IgIAT S Faxi &l

A sustainable method for the facile production
of non-viral-gene vectors using &-Poly-L-lysine
and DNA having potential for gene delivery
was prepared in ionic liquids. The polyplexes
thus prepared were compatible to human
blood Plasma and stable in aqueous media.
These polyplexes were also nontoxic to human
living cells. The method is easy which may
promote the bulk production of biopolymer-
based non-viral vectors for advanced gene
delivery applications.

o O
4 0 ¥ Precipitates
+ Positively charged
+ Toxie 1o cell
0 ¥ Insoluble in Water
¥ No Condensed DNA
0
+
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TR ETSSIBIfE FFIIE A¥sI @ fmfor

Preparation of seaweed polysaccharide-based hydrophobic composite
membranes for the separation of oil/water emulsion and protein

el Sarer ariferR @ waRe s & e
ARSI % T ST ae ged Pl JRGTeTR
R o 3fiR UifouRey FUS W U FaIfiE He
IR & & for o fosam| e #esie a1 et
3R fivay Rl wed T 98% I afers em
FHHIE H5 - B °C T i § i R e /
STeT SR 3R HIEH gerreRur HeRid fom

AFA Polymer

Solvent

M?now‘“"

. Polymer & Solvent

Phase inversion
method

Hydrophobic derivative of the seaweed
biopolymer is prepared by reacting the
biopolymer with stearic acid and was used to
prepare a composite membrane on polyester
fabric. The oil and BSA rejection performance
of the composite membrane was greater than
98%. The composite membrane showed a
stable oil/lwater emulsion and protein
separation performance over a period of six
hours.

IHISE A PV TR I AN F ¢ T R Ieure & fog aeet Sarer
TRIFT a1 oid faerrae

Seaweed biomass derived bio solvents for the large scale production of few
layered graphene nanosheets from graphite

PHTHISHE IeaIRuil, T P AR oATel Gl darel
& U Tauwmifered & fory Sia Remas & Iearee
3R Ihrge I I ot o1 ST o & forg w
T FQTE b oY § Vel fonam ufehar hetaer
3R AT FATT & 3R TSt dare aRI-egeaT
feretrares oot &bt grwTe febar ST Gt & 3R Ihl

Kappaphycus alvarezii, a cultivable red
seaweed is demonstrated as a sustainable
resource for producing a bio solvent for
exfoliation and to produce graphene sheets
from graphite. The process is scalable and cost-
effective and the seaweed biomass-derived
solvent mixture can be recovered and reused
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k-Carrageenan

L~ ‘QI.‘I —g sl = ‘l‘rh
¥ T i -
cerranr s, Bl
[~ o e solvent
) v T L 8
e mixture

Exfoliation by solvent system

FArefie & g Y9 IR IS P o0 ThiIfelte™  in the subsequent cycles of exfoliation for

large-scale
nanosheets.

production  of  graphene

Kappaphycus alvarezii

Graphene r;anosheets

foramefterar

Design, synthesis and anticancer activity of sulfenylated imidazo-fused
heterocycles

I Hetpfeics el [1, 2-0) urgdie shdfesd
& U e P G T T e 7 I $eR
PIRADTSNT (HepG2) F Ui Afeharmetr 71T weffa
fepam ifarer wsp frwor & aRorET I g el fob
=7 AT 1 G2/M TR F PIfdrenT ugh T A 7T
3R AT TP PR PRSI HepG2 ATl &
TR @t IR

A set of twenty sulfenylated imidazo[1, 2-a]
pyridine derivatives were synthesized and
found to display potent activity towards
human liver cancer cells (HepG2). Cell cycle
analysis  results revealed that these
compounds arrested the cell cycle at G2/M
phase and induced apoptosis in human liver
cancer cells HepG2.

UBTMG

! ArlHdT {- Ar/Het

MDA MB 231 (breast), HepG2 (liver),
Hela (cervical), A349

(glioblastoma),
SKMEL-28 (skin melanoma) and

DU-145 (prostate) by employing MTT assay.

9 (lung),
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AT (Ru) SUIRT usREiicarsier @1 uftheicd
& WA TP PUel 3R D C-H IeebTgera
aftiq fer mm faf=r ofeeicd & @
meRefcasier @1 R@Neflded C-H
ePTScIe fhaT T Me, Et, Bu, TISFARITRIE,
2ot Yfthere, 2-gregrRieRier (Z)-sqe-2-
FAIGE, 3-((Telidraei) ez iR uihaiierser
arer AT Tfibercsr Jore ® & HfIfhaT o &
3R arets IcaTed & W Fefdrd Icurel @t e
A Bl

ursReIfEaTSiier @1 tfiheiew & WM Ru-STHRT aa-Teq® C-H FrafcTdmavor

Ru-catalyzed selective C-H functionalization of pyridotriazoles with acrylates

T3NS 3ITe - HTECAET eSS - CSIR-CSMCRI

Ruthenium catalyzed an efficient and selective
C-H alkenylation of pyridotriazoles with
acrylates has been described. Regioselective
C—H alkenylation of pyridotriazoles with
different acrylates has been done. Different
acrylates bearing Me, Et, Bu, trifluoroethyl, 2-
methoxyethyl acrylate, 2-hydroxyethyl (Z)-but-
2-enoate, 3-((allyloxy)methyl)heptane and
acrylonitrile reacted smoothly and
afford the corresponding products in good
yields.

[RuCl2(p-cymene)]2 (5 mol%)
FeCl (2.0 equiv.)
CH3COOK (1.0 equiv.)

(CH2)OH/fattyalky|

1,4-dioxne (1 ML)

R = CO,Me/Et/Bu/CN/CH,CF/

e

140 °C

e Up to 91% yie|d
o 17 examples

AN SR Siew & U USREIfCaTsiiel T RTgeier: S9T [TH]
TSRS [1,2-7] SSIcd 3R SSIfAaforT [3,2-81] SSIew BT AT

Transannulation of pyridotriazoles with naphthoquinones and indoles:
synthesis of benzo[f]pyrido[1,2-a]indoles and indolizino[3,2-b]indoles

AR 7 RIS & A gReifcasied &

femsgiomfea gacgere @1 SaIfva T ailk
TRATeICS sl [q] TTSRET [1,2-T) $Sied egea—i1
PT IPE IS oM Safer PivOH 31 aifear
&I IuRefey & S2teT & Arer uRRSIeaTet a1
gfkReerferal 7 geiferfomT [3,2- Iveier S =y
8 g Teree SfH-arAgs seefifte &
HTEIT ¥ 3TN 96T & 96( $8Ie] Teie SISl-
ursRISF Seeifeue & ATe | 377 §)¢ Faar 81

Ruthenium catalyzed denitrogenative
transannulation of pyridotriazoles  with
naphthoquinones provided the

transannulated  benzo[f]pyrido[1,2-alindoles
derivatives in good to excellent yields. While
pyridotriazoles with indoles in presence of
PivOH and oxone yield indolizino[3,2-b]indoles
under metal-free  conditions. Quinone
annulation proceeds through ruthenium-
carbenoid  intermediate  while  indole
annulation may proceed via a diazo-pyridinium
intermediate.
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0 C-C and C-N bond formation U C-C and C-N bond formation
0O Atom economic U Atom economic

1 Metal free reactions
U Gram scale synthesis

TSAIRTNTEACH & AT U3 RSIfeATH I BT BF;-Et,0 STHRT ZRIGgeier:
RSt [3,4-7] UTsRIET-3-3HT5~7 BT WHuT
BF3-Et20 catalyzed transannulation of pyridotriazoles with isothiocyanates:
synthesis of thiazolo[3,4-a] pyridin-3-imines

& T 3R Ry agAifRiigic & @*f We  have  developed  denitrogenative

TEREIRAeT F1 RATegeRed W transannulation of pyridotriazoles  with
. aromatic and aliphatic isothiocyanate and
frepfie famam & 3R T & ored tear o wefee

' ' obtained the corresponding annulated
Qﬁﬂ?\lé_s' Iurel @ wiE fhar 81 Zafd Sael 6 products in moderate to good yields. Through
YR Tem sl B 2 %%Wﬂ'@ﬂ?ﬁ the yields of products are moderate to good,

e . . the method represents significant in organic
qRRefa 3 Frdfie G sreeagdt SR b & °

synthesis  under transition  metal-free

ol 8l conditions.
R4 R, @
. Metal free
BF, Et T
N I R,—NCS 3—206-. N @ C-S and C-N Bond formation
NPLY DCE-DCB, 120 C SN/ g Broad scope
N, ioh functional tol
Hich functional group tolerance
R= COOE, Ph and CI-Ph R, e group
R;= Aromatic and Ajipahtic

THTSH 3R SIePIE BT STHATSE IHITIIH BZSIAITSS SHRT BINT BT
C-N, C-S 3R C-C §T~s BIHeM & HTEdH W SHISW, SfIfeTsiid,

Tetramethyl ammonium hydroxide catalysed cross coupling of amines and
alcohols: synthesis of imines, benzimidazoles, benzothiazoles, quinoxalines
and quinolines through C-N, C-S and C-C bond formations

- 3 ga, o , We have developed a novel tetramethy
& g1g-geh aRRefert § EIIESEICH have developed | hyl
SRR Rt ailv e Sy iy @mmonium - hydroxide  catalyzed  aerobic

oxidative cross coupling of amines and
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BERIAIIGA & T & fol AT 3R 3ledlecT & alcohols  for the synthesis of diverse
T AN SR IR FesiaEs ST heterocycles such as imines, benzimidazole,

o o . benzothiazole, quinoxalines, and quinolines
Rifsw sffadisfea s auferr RaRa T #

under metal-free conditions. Various amines

Wiifes, vferthfes, ahly, ok eowdfee S such as aromatic, aliphatic, cyclic, and

WSWB@EW‘#WWW heteroaromatics were compatible with
different benzylic alcohols to vyield the

oot & fer A= ot Sfewptaet & @rer &a & corresponding imines in excellent yields.
Imines (38 examples)
. Benzimidazoles (22 examples)
Benzothiazoles (15 examples)
. Quinoxalines (5 examples)

Quinolines (6 examples)

.E Amines; .E Alcohols

. = Tetramethyl Ammonium Hydroxide (Catalyst)

SRISTHT [1,2-5] USRS &1 PAIR-A TS FSied & AT Pd-ScHRT Torer:
SONITIR 3R eIl TGS geIIIdhed BT AT
Pd-catalyzed annulation of imidazo[1,2-a]pyridines with coumarins and indoles:
synthesis of benzofuran and indole fused heterocycles

ﬁﬁﬂ?ﬂff [3,2-7] HESI) [5,1,2-%1=0 ESIGINERCI Palladium-catalyzed  annulation  of  2-
6-freneeT -6 H-ZRIEI [5',1,2:3,4,5] MM arylimidazo[1,2-a]pyridines for the synthesis of
. NP benzofuro[3,2-alimidazo[5,1,2-cd]indolizines
[1,2-31 SSTew & T & fer 2-gRfAfrerSi [1,2- and 6-methyl-6H-imidazo[5',1',2":3,4,5]
U] UT3RSTS &1 CATeYH UTE-R & %Y H AR 3R indolizino[1,2-bJindoles with coumarin and N-
N-frerger Seied & Tty Yofam-gaifia W methyl indoles as annulation partners were

developed.
Ry faar mm P

R1 R‘l
R % ’ R4“
I \? IlN F{E_g;lo ﬁ}“ \
D pan b Pd(ll, base
¥ "o %

2

@ 32 Examples @ C-H Bond activation @ 8 Examples
o C-C bond formation
@ Broad substrate scopes With good yields
® Synthesis of highly fluoroscent molecules
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Hredt® W sregRfed tRre & go:mfiy & forg g ga wfthar

An improved process for the recovery of aleuritic acid from the seedlac

TeiRfee TRie e urefie Iare & o deetd &
eI BTSSIfIRIT 3T GieT iR aRalet mee
afe faft= ==l gRT yf&esor gRT AT fbar ST
&1 T ApriTch THT DT T heeh T8aN SedTe 3N
&1 & I CegRice TRFs &l g:mfiy ot fafea
FC & ST I8 e Tt it o 1

Seedlac

CSIR-CSMCRI
Process

Aleuritic acid is a natural product obtained by
the alkaline hydrolysis of seedlac and
purification by various steps including
recrystallization and charcoal treatment. The
present technology addresses the recovery of
aleuritic acid with improved yield and purity by
reducing the time and also it is cost-effective
process.

Aleuritic Acid

IS gTsSIoier garef

Smart hydrogel materials

farT & defet ¥ TS EEeNe Yol R U
e aftfq $ 59 ave & Tl & aHe By T
afenfies arpar & Ium fear S 21 -
ufaframefiar  eseoe,  THe-ufafarefier  ar
BTISSIoTeT, U ST 8138 e, 3R Sifdes ST
ETZSIoreT Y R R & 7=t &

Scientists of the division reported a review on
smart hydrogel materials. Such materials are
widely used in industrial applications. pH-
responsive hydrogels, salt-responsive or ionic
strength-responsive  hydrogels,  thermo-
stimuli hydrogels, light stimuli hydrogels, and
biological stimuli hydrogels are all discussed in
detail.

UICRRI EIESIo Aethe-aThIH JTFATSS SMHTRT IR (KHS-GOcat)
SRS & IUANT | THISIoTel BT FHTT

Synthesis of biodiesel using potassium hydrogen sulphate-graphene oxide
based composite (KHS-GOcat) catalyst

TP FFIE (KHS-GOcat) IR Bl ISP &
T H IGTET I IHT HYeha det (NEJCoil) BT SUANT
TR FRITSINTS & TR0 & forg Wi famar mm
TfeRaT arJepfera foram T 31X AifdreaH biodiesel

A composite (KHS-GOcat) catalyst has been
demonstrated for the synthesis of biodiesel
using non-edible Jatropha curcas oil (NEJCoil)
as feedstock. Reaction variables are
optimized, and maximum biodiesel yield 55 *
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I 55 + 5% AT & d&d [O KHS-GOcat =
20%, TT9H = 70°C, 999 = 5 ¢ 3R Jemiar /

NEJCoil=9:1]fehar &t Reifey & e e fovar mam

{REOMKH%) + graphen
xide (GO)

& I Edihige,  dforepifar sreftaer o arfer
Hod AR @1 AT 30T ) Bfge deT SAvefie
(e wTH a5 o T Tare aRor okt Bt
TS faar B1 397 ufehar @1 swafery fesmee famm
T T T P 3R TRifE e @ a9
PR BY FHD I<dTeA Dl Uset F Hive e
& ey fHaTer HeRur UTH fhaT ST !

Cell wall

HTE3ME3NTe- ST AT 3HTE3NS - CSIR-CSMCRI

5% obtained under optimum [e.g. KHS-GOcat =
20%, temperature = 70°C, time = 5 h and
Methanol/NEJCoil = 9:1] reaction conditions.

Dried on hot plate at
100 °C/ Iyophilisation

JfrE STet weter & g gctithrse sraraT W fisforer e Aeirefiew

Porous carbon nanosheets from halophyte biomass for wastewater
remediation

We propose a single step process to obtain
porous carbon nanosheets (CNS) by
exploiting the hyper accumulating pathway in
extreme halophyte, Salicornia brachiata. The
process was designed so as to achieve
seamless hybridization with already existing
technologies of salt production while
reducing the overall carbon and chemical
footprint.
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Cu-MnO IURE BT START P¥h W 3 IX BSRIWT T C-H TR 3R

WEE )

C-H amidation and amination of arenes and heteroarenes using reusable
Cu-MnO catalyst

yE C-H ufrse fmr fodt gd-afebr gmm
TSR & Udh TR TAISS BT SUANT e T
T, 3R YR EGT BT SUANT THHTH fTaireT &
U H fopar T UfehdT 9 3T § IPE YSAR &
1T & prafeTe THET dTel Fedead Bl U favyd
ST & HT I&T AT F 7 Fgcit 8 i
I & A1 ue C-H Ui 99-, forffs- ik
aTe aifaeiiSe-q ufkeifml & ded agd &f 8o
aRRefeRt 7 aga smer ¥ Scpe ST f
TSI 37R TR SFT Bl S ST b Ty
TTH TR 9R FGRIT Sff Tl &l

The direct C-H amidation was carried out
using a simple amide without any preactivated
coupling partner, and simple air was used as
the sole oxidant. The reaction proceeds very
smoothly with a broad range of substrates
containing numerous functional groups in
very good to excellent yields. Direct C-H
aminations with a secondary amine were
carried out under base-, ligand-, and external
oxidant-free conditions in very good to
excellent yields in very mild conditions. Both
the amidation and amination can be scaled up
on a gram scale with similar yields.

atom efficient; recyclable catalyst; wide substrate scope; gram scale; up to 96% yield

PP URIFATSS BT SUART HRP HIUR (11) TEIFY 374t C-H WiHfed M
T TcehIfeRTrer: eSS $oR T PereT WHWT

Copper(Il) mediated ortho C-H alkoxylation of aromatic amines using organic
peroxides: efficient synthesis of hindered ethers

S 3R sitveiRr TR f9eme 7 srcafee ais-ia
e vearsat tRer $or SRAfCT (3TR-311-31R) &7
TR U G951 AN a1 §% & Flfch o) a9 W
Y FfRATT Srdifesd TRIT=T HfshaT &Y Jehal
% 3R o9 TR 37 fagr uRfReify & o srenuaT
ST 81 B9 31T Ao O-geiide Teablger
uRer SR T @ o forT fahthrardlt e & e 3iR
PEMS RIGASS HT ITANT ISP UPIfrHES

Synthesis of hindered alkyl aryl ether
derivatives (R-O-Ar) remains a huge challenge
and highly desirable in organic and medicinal
chemistry because extensive substitution on
the ether bond prevents the undesired
metabolic process and thus avoids rapid
degradation in vivo. Herein, we report an
unprecedented hindered alkoxylation of
picolinamide attached aromatic amines
using economic copper salt and organic
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T3 HTe- S THTAT TS - CSIR-CSMCRI

T Qe 3HTET & o Y4 fee Uedlgel  peroxide to get highly desirable a-tertiary

alkyl aryl ethers.

X

n_
Cu‘ o]

Com
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ISP A~ & TIATCHS FomHur & forT ver 3= dfeus Tad
uferar

A facile alternative sustainable process for the selective extraction of
microbial melanin

TEIhIEE TCWRHIGHNT EgSvaSR 7VPT5-5R &
o sRdiferk Freedmr & fow

EESAAES (I F 40% wiw
TBAOH) & %4 & ST S dTell Aqeice s
TISSIGNTSS P Wi Blel Dl STYHT DT SAra D
TS| ST TBAOH fomadur fafdr 5 fAsapdur &r
URYS fAfr & AT H Hell*F b ITTe ¥ 66%
&1 gfE PN FwHTT Y U Hicdie P AR 5 FehT
& forg g fhar mar o R AafE
JUTE 5.54 + 0.03 U1 /efl & 5.47 + 0.02 IR /it
TP 2l

Streptomyces sp. '

Soluble melanin

Suitability of an aqueous solution of
quaternary ammonium hydroxide known as
tetrabutylammonium hydroxide (40% wjw
TBAOH in water) to extract the melanin
biopolymer from the endophyte Streptomyces
hyderabadensis 7VPT5-5R was investigated.
The aqueous TBAOH extraction method led to
66% increase in the yield of the melanin in
comparison to the conventional method of
extraction. The used solvent was further
recycled for 5 consecutive cycles with melanin
yield ranging from 5.54+0.03 g/L to 5.47+ 0.02 g/L.

Precipitated melanin

Melanin Recycled TBAOH
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e TRA-STETRE STefir fEreea SToTTett T STANT Hveh fpvarT avar &

One-step selective partitioning of cyclic lipopeptides surfactin and fengycin
from fermentation broth using ionic liquid-based aqueous biphasic system

& o fsapdur faftr o RAE famar o dfver
THTSAINTBIT SNPA-1 % Heer 1o § gfar
BT F WY fegs GihfeT iR BRI $r
AT IR & oIV i aRer 3fiR dieuaTgel
TATEDI 400 (FdSTT) & a7 T STeiT qTsthid
e (wWitd) @1 STAT Pxdl & Tadiverdt
frmur & ameR W didiSh wa § foraterse $r
T fsmyur gerar o fole TR STeT-31eT Teed
Reg & 9w & TS e @A 2-
EgSiadveTget MR biie (Tauw) it didisft
H I T 7T 82.30% T 3fferaa fsamsor garr
wefdid &1 femerss g& ddisi avor 7 der F
fomT fopdt RaTeRa o ScpE IR SR FeeR
afdargse Ui &1 yedH a1, 39 PR, T8

e SR &7 Feher faaTl
on, Fcrmcntan broth
{Bacillus amyioliquefaciens )
HO
PPG 400

— >
ra—

We report an extraction method that utilizes
an aqueous biphasic system (ABS) made of
ionic liquid and polypropylene glycol 400
(PPG) to selectively separate cyclic
lipopeptides surfactin and fengycin from the
culture broth of Bacillus amyloliquefaciens
5NPA-1. Four different ABS systems were
screened for the best extraction efficiency of
lipopeptides in the PPG layer based on the
HPLC analysis. The ABS composed of ionic
liquid 2-hydroxyethyl ammonium formate
(HF) and PPG displayed maximum extraction
efficiency of 82.30%. PPG phase containing
lipopeptides exhibited excellent antimicrobial
and mosquito larvicidal properties without
any plant toxicity, thus, indicating its direct

applications.

) PPG 400
~ Broth mmpmcnls

X
Q Water o

LPQ..- » };
— O ‘P*--..; ‘
? - j o
o s >

Biocompatible ABS
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T &A1 & TRfen ferepTeT 2 HEcauyt SAIBIST — HieraIf-1aT FTfegeT $hi
SYAET

Utilization of an important halophyte-Salicornia brachiata for economic
development of coastal area

HTHIMSIR-FITACRISIRSTS & demal o
Hierpif~ar sTfaver & €11 ¥ def el ax sadr
QeRIERYT T $e d1T H 22 — 32 HTerd et &1
& R w-6 3t art (foriferes uirs) ad samer
(60-75 TIfRrereT) BXT & St SRovY @ gf¥ap IsTes HJIFT
AT 81 P Vel BT TS B Pl TRE Bfraw B
& iR SHHT TPfT TRIET T RO o It F ettt
et 81 9 O ¥ $6 Heaqul drIRaT & Raemd
gfciferar fiGEms &, o W) 99 9 R Wi ) 81

Natural vegetation of S. brachiata

CSIR-CSMCRI scientists have extracted &
analyzed oil from Salicornia brachiata seeds.
The seeds contain 22-32 % oil, which has major
(60-75%) w-6 fatty acid (linoleic acid) and
considered as an essential nutrient. The seed
oil tastes like peanut oil and its properties
resemble to saffola and sunflower oils. This oil
has shown an activity against some important
diseases, for which the work is in progress in
the Institute.

Salicornia brachiata plant  Salicornia seed and oil

aIfie Tfadest 2021-22 | ANNUAL REPORT 2021-22

Vi













T3 IHTe- S THTAT TS - CSIR-CSMCRI

Membrane Science & Separation Technology

ferumitar arae:

T fET Od qerdreRer SN (qeeeec) o @1 Rifes Frs femef, SgtherafiT oflk A
STTETR Tepiten! 3 fASraeTeT &TieT &1 S farFT = GRI3T Yot SucTed T o forq Stet fareraofiaon g feaner
& fory Taelt B0 A FApRId F75=T BT ST S §U B3 Ta-SATEIR Hienfifpar i faeprT fbar 81 57
vitenfafesar &1 o7 & Yex AT & F off FedrRfieRor SR et aRE A e R S e 81 diferR
SOITCIIIET F5I T S PIABTAT, TSR I 3R 317 Tt Suemwolt F fafdrer sy g 21 Toegeret
fEmT & UTy HaTser STof e SiR ferquiienur 3 3iR & 6T U T daiier oft 81 yRuRe AldT 3 5o,
&7 811 3 999 & SieT b Y/ faerauiiepe e & o1 fasieft bt et Jmyfef bt srrarearepa 78 g1elt 81 I 47 3R
T 3 I I3 &b SR <27 & (Y= el § qar S gt 2

Divisional competences:

Membrane Science & Separation Technology (MSST) division has expertise in synthetic membrane
designing, manufacturing, and membrane based technologies. This division has developed several
membrane-based technologies using indigenously developed membranes for the water
desalination/purification to provide safe drinking water. These technologies were also
commercialized and well-tested in the remote rural areas of the country. Polymer electrolyte
membranes have found diversified applications in fuel cells, storage batteries and other energy
devices. MSST division is also in possession of a unique technology of mobile water purification
and desalination vans and bus. Defying the conventions, these vans do not need external supply
of electricity in order to purify/desalinate water. These vans and bus have served during many
natural calamities in different parts of the country.

dier Rraierrse Aws= fFafor & g9

Understanding beta zeolite membrane formation

d-amart 12-R7 gevanaes 3er Rien & dier  Optimal design of Beta zeolite membrane of
a three-dimensional 12-ring interconnected
Rfafietge A @ s foigT wferviiy &9 & be

channel system can vital  for

Tad 3ienfie guawRur Sy & oy Feaqef & environmentally  sustainable  industrial

: e e separation application. The present SANS
8 SANS T dter & study probed the underlying functional

o et qf‘:‘&' &Y 9 § ¥ 3R TReFT dREF & diversity of core-shell precursor nanoparticle
AR TR PRI oGy SafEEe B sty depending on form and structure factor

towards the crystal growth for Beta

PR fafuar d S $ fGerFT % SANS  membrane formation. The SANS profile of
the solutions further showed that the
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AT HT qo T 7 Reiiege-iss aed W s
JTIHT F ST g1

Induction

nucleating particles were more readily
deposited over the zeolite-seeded support
than the non-seeded support.

Nucleation
& Growth

Rer: ey Jms fmior & o fereed faer & uRfYe TR &1 w6 deeEg e

Fig.: A schematic representation of early stage of crystal growth for Beta membrane formation

3TeSTRIA-RAcH-FT WRET & YIS AAIhea T HFs BT FehfeiT-31q
Scaling-up of robust nanofiltration membrane of ultrathin-film-composite
structure

AeeTRA e IR Ao Jrs T g3 Y9
TR TRIR &1 TS| 99 UTel 9] (PSF) &t digar & fadh
TIT IR IR IR (PVP) & TTe 9 AU 3R &
HTET ¥ Ueh wotT, SHT- sy, S |fes gewge
R (TeT URA) BT TS AT TN FEET FdE UR
ARG (Aopldigsd A ¥fed SRy JHI-fosl @
THEE fIAR) F W Wedge T JfegiRH
UiferIMISS SREATGRT IR & ToT BT AT (GFTHT
I AICTE) $ Y FeHoe Rl d@ g5 Wiidd 45
& g JRYUNES IR U e
ARdca @1 veei= fvar Rt efifver aeffaafers
uf4e FHel & 91l s Su-gabrei ATfiet off, St ddg
BIZSIThieTRICT i &FdT TS Pl &1 35, WA
3R FIIHSRTT & d9 T AUR-EE G9y gefdia
Rt 8l

Ultrathin  film composite nanofiltration
membrane was prepared in large-scale. A
spongy, nano-porous, compaction tolerant
substrate layer (middle layer) was formed
through  judicial selection of the
concentrations of base polymer (PSF) and its
relative proportion with the pore former
(PVP). The substrate with symmetric surface
pore morphology (uniform distribution of
innumerable  nano-pores  devoid  of
macrovoids) facilitated the formation of
ultrathin polyamide rejection layer much in
the form of laminate (of near uniform
thickness) with very limited penetration to
the substrate pores. XPS study revealed a co-
existence of polyamide cross-linked network
and linear portion comprised of many sub-
units with terminal carboxylic acid groups,
which impart surface hydrophilicity and
potential. The membranes exhibit a trade-off
relationship between flux and selectivity.
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Fig.: Membrane morphology as observed by AFM and SEM

A fthew

Solvent-resistant polyvinyl alcohol nanofilm with nanopores for high-flux
degumming

SRRT <IeT T SIYfET WTeS TTeT URARpRYT SENT T
UEAT TRUT 2] 5T e a1 SRS Haret ST
e F=e & fo wefe fems § F-ar & s
pipIfrfis & fafdme gergaor $i sraegedr ardt 3
& Ao RIS (MA) 31ajeit ofiR didie siaetral § a7
FBU & Plelsed el o A e uferRred
UlefifamTTget afediget (PVA) HFsie ST+ i Uep fafer T
U TRTRIT| STeiiy TRUT § eldeeed Sexae GRT
PVA $j@eTall UR i w0 & IS MA 310, ST 98T
3T ST PVA #7597 & hia-foifdT eiea ol i3
PRI B TE HUITeA! PRI SIS hiord A8 b el
1.55 GTQq & 3itad fow B drer ST
qiers & U JFs T Pl IUTGH dat 5 3R dod
Tl dF P PRiEE SR B fw 92% @i

PRGNS SRAPRT ToTed & A 14
TATHUIATR -1 o Hsi= HaTg bl Fe iR aheett 8l
GUM

thickness
12 nmMm

Vegetable oil degumming is the first step of
edible oil processing industry. Achieving
highly efficient degumming by the polymeric
membrane requires specific separation of
phospholipid with endurance in organic
solvent. Here, we show a method to
fabricate solvent resistant polyvinyl alcohol
(PVA) membranes from a colloidal aqueous
system of nanoparticles made up of maleic
acid (MA) molecules and PVA chains. The MA
molecules associated physically over the PVA
chains by electrostatic interaction in liquid
phase, which in turn control cross-linking
density of the final solid PYA membrane. The
system produces a membrane layer of
nanometer-scale thickness having mean
pore radius of 155 nm with functional
hydrophilic groups and exhibited membrane
flux of 14 LMHbar-1 with phospholipid
rejection selectivity of 92% for potential
degumming of crude vegetable oil.

< d NNW
-RE-RR

El 2
Distance (pumn)

Terr: fosforet 3t o= iy Svsm o1 Ao o

Fig.: Schematic depiction of the PVA membrane on porous support
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& gRumAT @7 aRE=

Series-connected tetra-cation partially cross-linked anion exchange
membranes- Insight towards consequences of alkyl spacer length

af¥eld ®Y | AT PR & foll Ua hia-foid H
SRS TS TR B 19 Todised SRR Bl AdTS
Tocl-p 3T TaETSl 55 (AEM) & TS o1
B AT el B, hid-foidd &l Tab g forT 3
A IERUIT o T fedpTger TR HI AT SRIa a1
Bl &, AR (-CH,-); I 10-3RISAT (-CH,-)1o TE
TR fpr U 99w w9 F, 31ifde 0 F wia-foids
dTelt (el SifaaTss) e TE0H Hi SEell-3s
CT-hRIT & TI-HTRF UsT et STl & AT Al
pe e s & @rer Gofa far mam Se
30°C 9R 17.33 mS cm" Pl Iegad A Fretehell
311 ®U | wi-fofas ¥4 & forg Fegy &Y St
g, R SJese TR & T $rsea (AEM-Q5-
C4) 3 WTeT $EAT-IS CgT-HeH BT 21 95 i,
STt i T 31R 3afeies ATeidar a9 ST St & o
FehIgel IR 4l FLTgel A Slel e T oial
& STt €, Safes qe Wik Pt priefierar W 87
eI P &4 Bl 81 JorIcTd Bd 4, AEM-Q5-C4
Jr5 o fore Soa Hifid a9 g9ed (5.29 mA cm?)
U od f] &HAU/ATHE TR Al @R el B
SoIFSISHIfIRT P UTH &vl & foru Uas @ faer
TSI Rl 21 56 AaaI SRR R . fpar ST
&, A ST ST 3 for uteroT fapu g et SR e
& e G- 5-4T4 T & foTq sTdereh 359 NaCl
fersepra ufcrere 94.13% TR Sl ST 82.01%, 3R
JeHTTS W F 1.11 kWh Kg'! &t 37 Sl @ud ITe
dF WA B 3H PR I8 P @R S &
geTeISHINg ¥ fau offdie w0 ¥ wa-foas
e (AEM-Q5-C4) Pl STHIT IR TePIT STl 2l

To systematically study how the length of
alkyl spacer between cationic head groups in
a cross-link impact the performance of multi-
cation anion exchange membrane (AEM), a
series of cross-linkers with varied chain
length of alkyl spacer between cations from
3-methylene (-CH2-)3 to 10-methylene (-CH2-
)10 groups are prepared. Specifically, a series
of partially cross-linked poly(phenylene
oxide) based AEMs with series-connected
tetra-cations along with mono-cation
pristine membrane with pendent hexyl chain
is synthesized. The highest ionic conductivity
of 17.33 mS cm™ at 30°C in water is realized
for partially cross-linked membrane having
series-connected tetra-cations with butyl
spacer between cations (AEM-Q5-C4). On the
contrary, decreased water uptake and ionic
conductivity are observed when alkyl spacer
chain lengthened from butyl to decyl group
between cations while keeping same degree
of functionalization. Comparatively, high
limiting current density (5.29 mA cm?) for
AEM-Q5-C4 membrane offers a broad
window to achieve fast brackish water
electrodialysis at a higher applied
potential/current. When being applied to
electrodialysis, relatively higher Nadl
removal percentage of 94.13 % and energy
efficiency of 82.01 %, and comparatively low
energy consumption of 1.11 kWh kg"' are
obtained for AEM-Q5-C4 membrane among
all prepared membranes tested for ED
application. This work thus highlights the
suitability of partially cross-linked motif
(AEM-Q5-C4) for brackish water
electrodialysis.
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e § UM & T Ao SHd FaRTe-AMX 3 T SR dFs & T

Fig.: NaCl removal percentage (Rw), NaCl flux (J) (a), energy consumption (EC), and energy efficiency
(EE) (b) for prepared membranes along with commercial benchmark Neosepta-AMX calculated at the
end of electrodialysis experiment.

SATCISHTTRINT & ATeaH A freauiiwsor & g ad wigs-39 uar &t
3T WU | Pru-foias diet (RIS FaRgS-PI-gaaraRIMTTge )
T QaRTeoT Jesle
Long side-chain type partially cross-linked poly(vinylidene fluoride-co-

hexafluoropropylene) anion exchange membranes for desalination via
electrodialysis

Oter df 3y 97T o fAergufiewor tlenfifdal & Surplus demand for freshwater gained
[ T TR R R S S A considerable  attention towards the

development of desalination technologies,

FolFSISI @R Vol $ fIerauiieur § &&H  of those electrodialysis proved to be able to
ofea §-§| T Soldcredfag ¢ fou dfeft brackish water desalination. Herein, we

@ clearly explained the synthesis of
(frmsferdiTae zlggf SIS IS‘E ) poly(vinylidene fluoride-co-
JTETRE AR Tereeiol 778+ (AEM) & G0 T ¥UE  hexafluoropropylene) based anion exchange
Y & sweT R mﬁmw membranes (AEMs) for electrodialysis.

Prepared series of AEMs is analyzed for

DT SR B b Forq T Y SRIR S TR gapifities and jon transport behavior to
fRerar 3k 3 aRdeT @aeR & oy s mam  assess their suitability in electrodialysis. TEM

oy TR SRAT BT SUINT ETeS k- and AFM imaging are used to get further
3R o insights about  hydrophilic-hydrophobic

FESIDIES TR GFIRT 3R RS ST phase separation and ionic domain
FACCRAT & aR | 31 SHeR e e b foru fear  clustering,  which is  critical  for  the

Srar ﬁgﬁ?l’ﬁ'l’ﬂﬁﬂi o e qﬁw amplification in electrochemical properties.
& o Uk @ fere Optimized membrane (AEM-1.0) exhibited

81 Sifteagss A= (AEM-1.0) T Seoi@-iid g notable electrochemical properties with
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R Uil e yedE foar, R 44.3% et
e, 1.56 meq g-1 6T I Tl &, 3R
21.1 mS cm™ & A Beiebar off| aTHT Fod
TRIE T (0.94) 3R TETH-1.0 Al & forq Hfirer
T U9 (43.7 Am2) S0 IRATE &9 IR ool
I gorrerfofes feamiiarr & forg 3 e v
Y e gIGT B $b 37T, 1.05 kWh kg St
TUd 3R 87.33% Feil ST FPleid AEM-1.0
s o forq o=dt 78, S @R uret & fRctaufieor & forg

soiagISRIeRNT F T & & fory o Samr
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water uptake of 44.3 %, ion exchange
capacity of 1.56 meq g', and ionic
conductivity of 21.1 mS cm™. Relatively high
transport number (0.94) and limiting current
density (43.7 A m?) for AEM-1.0 membrane
enables a broad window for faster
electrodialytic desalination at a higher
operating potential. Further, 1.05 kWh kg™
energy consumption and 87.33 % energy
efficiency are realized for optimized
AEM-1.0 membranes, which proves its
efficiency to be employed in
electrodialysis ~ for  brackish water
desalination.
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o aTg: & PeuTEHe Srafy § NaCl Figar & uRkac, &19: fAft=T 3w=1 & |y 79e yare 3iR fFrserg gferare
Fig.: Left: Change in NaCl concentration in dilute compartment time, Right: Salt flux and removal
percentage with different membranes

fewger sraferfra arT fafi= tRie 6 Reva’t & ferg shiv-feiers diel (2,6-
STsfrATSe-1,4-%fAel $2R) e TR TaRTaST 3%a

Cross-linked poly (2,6-dimethyl-1,4-phenylene ether) based anion exchange
membrane for recovery of different acids by diffusion dialysis

3T HEX { RS BT G ATTbet U Hewaqul
Te1 ¢ R R e S far e anfew) wife &
for Txmafe gftwr wier & @ & o
TITRIG 7 § Faer 31K Solt T& 8l 8 & -
USRS eI~ BT SUART TN IATARD oF I
oia-Rids dieh (2,6-ersfemge-1,4-5fel= $oR)
(PPE) 31menTfa TIRIH Uargoiat 376 (AEM) @f Raré
fopar, S T-freser -4 & @Ra JifeT & aAreos
TR fhT 10 TR SIfafi gRT uiis Ravast & forg

Acid recovery from acidic waste is a critical
issue to be focused on nowadays. Chemical
approaches  for recovery are not
commercially viable and energy intensive to
save the environment. Here, we report
internally cross-linked poly (2,6-dimethyl-1,4-
phenylene ether) (PPE) based anion
exchange membranes (AEMs) for acid
recovery by diffusion dialysis, prepared via
quick grafting of N-methyl-4-piperidone
using ultrasonication. The prepared AEMs
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8 R fy T ST @ Jedied S Hifie-
IHIAF "G 3R CI, NOy 3R SO,2 3MAr &
foTT Hem 22.0% -31.00% 37¥ 0.74 meq/g — 2.18
megq/g @t HHT 7 TeT 31ed (WU) 3iR 3ma=-fafrmr
&dT (IEC) & forw fam mam  slssiaaiiNg ufvrs
(HCI), TER® wRe (HNO,) 3k FerIRe tRis
(H,S0,) & IAd WIEH WIS Tulid (UH+),
QRIFHRV] DR (S) 3R Repet garar (1) & MR )
SN Sfe:ETT & G0 HR &F forg AEM &Y ST
&1 I FT ST A A TR U1 BT 0.065 m h! &
BY H Jod 3R 27 °C W 132 TP QI TY G
HRE AU B ffa faem faf o & forg
QYTE weei i gt arfecir Ta-Hfad Fm Gvamm
& YR W HT At &, FGP1 3eaaT AFM T
3R CF, NO 3R SO, 3! P TEIeM YS! & Fadt
THTE &7 IIATT axep fopaT 1T 81 TR Reapat gerar
HCI> HNO;> H,SO, &I HgfT &t SuIfdht 81 sifaiterT
U 3diet Sils & U R-aifiamd 92 & ey sigse
(-OH) PrRiemdr J7+ Afcaq & 3jex Uy o &
TR M Tfcrefierdr @ gert & oik Sor Mer
Tferefierar & ol U et ST AR IS et &l
fewger safaf & wre & g Read & forg
TS T & ST TSI D T 3 thisrehe g
Y 7T & forg afvome T &

..
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T3S 3NTe- ST 3HTE3NS - CSIR-CSMCRI

are assessed for their physicochemical
parameters and depicted water uptake (WU)
and ion-exchange capacity (IEC) in the range
22.00 % -31.00 % and 0.74 meq/g - 2.18 meq/g
respectively for CI, NOs- and SO,* ions. AEMs
were investigated for recovery of
hydrochloric acid (HCl), nitric acid (HNOs)
and sulphuric acid (H.SO,) from simulated
effluent based on their proton diffusion
coefficient (UH+), separation factor (S) and
recovery efficiency (). These membranes
illustrated the proton diffusion coefficient as
high as 0.065 m h" and enhanced separation
factor values up to 132 at 27 °C. Recovery
performance for different acids s
corroborated based on unique self-
organized membrane structure, studied
using AFM phase imaging and cumulative
influence of bulk diffusion coefficient, ion-
exchange capacity, and hydration radii of Cl,
NO; and SO,* ions. The acid recovery
efficiency illustrated the trend HCl > HNO; >
H.SO,. The hydrate (-OH) functionality with a
non-overlapping set of lone pairs on oxygen
enhances the proton mobility via Grotthuss
mechanism inside the membrane matrix and
provides a cradle-like pathway for high
proton mobility. The results are pronounced
for fabricated membranes compared to
commercially available standards for acid
recovery via diffusion dialysis.

Acid

*) W ey

et FTeHe & e ApAiIT TTOH-Ua WS P ATerTag AT, ST8: 399 aeda § T SISl A @ sffftede o @

gafar & (39T &1 BrUEAT & 3 A

@I TeHHT foRaT 8T B, A1 g )|

Fig.: Schematic illustration of NM-x membrane transitioned between the two compartments, Right:
shows the optical image of DD cell used in this study (inset showing membrane transitioned between
two compartments, side view).
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Synchronous removal of arsenic and fluoride from aqueous solution: a facile
approach to fabricate novel functional metallopolymer microspheres

3t s TR H it Farevgs Utelt (TR e
SrAdfhoic-a-figadfid FeRge)  (ZrvBz)
HeTelldieiRe ATHIERIER a1 &l YaTT famm
T HIZHIEHRR (ZrVBZ) &1 SYANT et & Rifa
(As) 3R FARTES (F) $ FHPIeld Femre & forg
o T weARTgS SR IR ST & forg zrvBZ dt
JAferemaT Ui STfereNyoT eFFaT (gmax F: 116.5
mg g*', qmax As (V): 7.0 mg g™ 3% gmax As (Il
3R 6.5 mg g (3IRreN® S 0.250 g L, F~: 50
mg L™, As(V)/As(lll): 2000 pg L™ 3R pH: 7.0+0.2)
uTg il Fr, As (V) 31R As(I11) P foTg srferemsor smaar:
0.996, 0.997 31X 0.990 P FEHEH VNI & AT BH-
fefiar-gpm ISR T STIRRUT el & URUIET & el
AT fop IR AZHIHRR F FARISS 3R S qreas
Y RifD b IFl WUl P Y Hewayu gHEdbIicrn
FSBIT &pTeT 31

%

Herein, an attempt was made to fabricate
porous metallopolymeric microsphere with
anion functionality ie.,, quternized
poly(zirconyl dimethacrylate-co-vinylbenzyl
chloride) (ZrvBZ), in three dimentional
shape. The prepared microsphere (ZrvVBZ)
was utilized for the synchronal removal of
arsenic (As) and fluoride (F) from water.
The maximum adsorption capacity of ZrvVBZ
for both fluoride and arsenic was (qmax F:
116.5 mg g', gmax As(V): 7.0 mg g' and
gmax As(lll) and 6.5 mg g' at given
experimental condition (adsorbents’ dose:
0.250 g L7, feed of F: 50 mg L', As(V)/
As(l11): 2000 pg L* and pH: 7.0%0.2) was
ascribed to porous spherical architecture
with dual functional sites to facilitate
adsorption. The adsorption followed a
pseudo-second-order kinetics with the
correlation coefficient of 0.996, 0.997 and
0.990 for F, As(V) and As(lIl), respectively.
The isotherm data fitted to the Langmuir
isotherm model and the maximum capacity
was 121.5, 7.246 and 6.68 mg g" for F, As(V)
and As(lll), respectively. The results
revealed that the prepared microsphere has
significant synchronous removal efficiency
for fluoride and both forms of arsenic from
aqueous medium.

R aTRIfFes TR FeiRTgS Teie & forg AearaiferiRes ATSHIehiRR 6t Aierag wRgf

Fig.: Schematic presentation of the metallpolymeric microsphere for arsenic and fluoride remediation
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Yeax U< & AT WP adel fheT v aifre fese

Modified thin film composite membrane with improved performance

ferfecral & wrsferm uglr o ol Fwvar 81 udeft
e FaIftle Rawd iR 379 & waeerrt
HEe & U UiehaT TR 89 oR fRafia 6t 75
R o1 & 9 T W (50 A fpar
TSI FEIRISS P A1 SehRITe Qe FRTgIe
¥ SN T-$ M ¥ el ot § dieligeget
egdieT (PEG) @ fietta wemer famar mm widie
FETT § PEG (30T TR 2000 I el 1% R
IMIA 1) F FTEITH A FRT TR FNT F 7
AT A & e § 20-30% Ao TRT Sfel
STE, 9ECR TP SRAIPier GET (~ 98%) R gHOT
nferieft eprar fewrm a8 ferT aver, ara yHTd
3R SHIRT F A F ST 21

Fouling propensity of membranes is a
bottleneck problem. A process of in situ
modification of thin film composite reverse
osmosis membrane is developed in a
laboratory scale followed by in a large scale
(50 m*/batch). The modification is performed
by the addition of polyethylene glycol (PEG)
into the aqueous solution of m-
phenylenediamine during interfacial
polymerization with trimesoyl chloride. The
modified membrane prepared by the in situ
addition of PEG (molecular weight 2000 g
mol, 1% w v"') into the MPD solution showed
20-30% higher permeate water flux, superior
salt rejection efficiency (~98%) and fouling
resistant property than that of a pristine
membrane. This approach is simple, cost-
effective and easy to implicate.
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Fig.: (A) In situ modification of TFC RO membrane (B) Comparative fouling behavior of representative
unmodified (TFC-0) and modified [TFC-PEG(2k) "] membranes during desalination of water (containing
2000 mg L" NadCl) spiked with BSA protein (250 mg L") at applied pressure of 17.25 bar)
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Tight ultrafiltration membrane for the separation of organics and dye from

saline water

TIET Segtheger (TUF) 375 ol RS e gvge
TARIFT Ol (MR T7eiREs) dsdce W
TleligeragIolecd i UN-aR-URe (Terdiver) 3ridell
R 3eTRe 81 araford aRRefery 3 ure S (qierdt
3R AIadl wRa) 7 TE 3R FFdeie (NaCl Rl
<10%) T TT$ 3R TFdeic (MgCl, ROFIH <30%)
Hiee arer ReR Wi Foe drer s & ST ST
(3R, 3rfipfii~99.5% iR 99.9%) iR Rafed
i (JRHN-5, IRANBIT~96.8% R 99.2%) =T
IR (0.68 IR) AIferd wa-TcHd frsaur fevarm ar
FrgAT & forg ufaffer 55e (MgCl,) & RB aHTcHadr
HI ShHET: 164 3R 720 81 T Ut 3rdaell Bl st
3R utgd} uRdr & 916 UTH 37 71-105 Lm2h~'bar ™!
& W7 H St B IR 3R A5l $HeH &
QRIFHRYT & foTU 81-85% o WdTE 1 SIH SFIUTeT bl
ERIRIRS

The design towards tight ultrafiltration (TUF)
membrane is based on the Layer-by-layer
(LbL) assembly of polyelectrolytes on a
rough cationic poly(vinylidene fluoride)
substrate. The membranes (fifth and seventh
layers) obtained under optimized conditions
show low pressure-driven (0.68 bar)
selective removal of Rose Bengal (RB,
rejection~99.5% and 99.9%) and Reactive
black (RB-5, rejection~96.8% and 99.2%) from
feeds containing dye and monovalent (Nacl
rejection<10%) or dye and divalent (MgCl,
rejection <30%) salts with steady permeate
flux. Representative salt (MgCl,) to RB
selectivity values for the two membranes are
164 and 720 respectively. Membranes
obtained after third and fifth layers of LbL
assembly show water permeance in the
range of 71-105 Lm~”h7bar” and flux
recovery ratio of 81-85% for the separation of
oil-in-water emulsions.

100 J (B) I Re ZA MgC, Il NaCl
100 1 (A) PVDF-L2 —s— RB —— RB-5
—
& 5— :£ 80 -
.E 80 = 3 K_— 4 2 ;4 .
a PVDF-L3 ——RB——RB-5 (g
= PVDF-L4 —+—RB——RB-5 ~ 60
T S
@ 60 B
g Lo}
= PVDF-L5 RB—+—RB-5 @ 40 -
2z — = x
o I T ¥ ¥ ¥
2 40 1
3] 20
o PVDF-L7 —— RB —— RB-5
L X X X I
ol = ol
0 1 2 3 4 5
: PVDF-L2 PVDF-L3 PVDF-L4 PVDF-L5 PVDF-L7
Time (h)

Membrane

fr: (7) dafhe 11 BT 8T & SR 9 3 I IR 7aT8 # gRad 3R () NaCl + RB 3R MgCl, + RB I Hie &
FH: NaCl 3R MgCl, &7 92Teaa Jeraahun fafdT e 7 (2000 Fam/efier fefum 79e &k amRdt 3 200 )
aTTreT &

Fig.: (A) Change in permeate flux with time during removal of individual dyes and (B) selective
separation of NaCl and MgCl. from feeds containing NaCl+RB and MgCl.+RB respectively. Mixed feed
contains (2000 mg L-1 mg of salt and 200 mg L-1 of RB)
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ST e 3R G STANT & fog Hia-aea= $R1ere ToT APS1 ERT N, N-

SEARIsAR™EES, N, N-SERrRIgaicMEss 3R N-fremga-2-usifas
BT A Safer=1exoT

Facile biodegradation of N, N-dimethylformamide, N, N-dimethylacetamide
and N-methyl-2-pyrrolidone by source-derived Bacillus strain APS1 for water
reclamation and reuse

T FPEITOT Afhar § ST Ui e & wemer
& foIq @ gesiafaeTT afar fashid Ht T
DMF, DMAC, NMP 3R IR 9ge1a faerar (TR
R 3 foTT S IR wfharm & U= fmar Srar
81 TTIRRIT SR WfshaT GIRT 3Fs 10T & SR,
¥ e el waeer & g & W faeme
(STITIE Sef) e UTHT STUTRIE SfeT Fele feem i)
TG STl 8l 9 F S et $t S
goefierdr T ufehar @1 Sifcet a1l & 3R
GeraT Bl HIfET Feelt 81 e T gt afed
fafY=T ST ¥ 9< 9151 F DMF, DMAC 3iR NMP
TR BT ST 81 BTerifes, 78 Ay ufshar 3y
3afiTe e I Iow SEAT P AT TRl aNl o
SyEIRa B & for fafire gessia @1 S
el 1 SUfe STet 3 S A ey faerrat
I Aigar ufeear @ T T8l dxdr 21 30000
ferr/ett. SieHuT g JTfire STet 7 98% ¥ At
DMF & 48 €¢ § &9 $T 3@y & iR faedt of

A microbiological process has been
developed for treatment of wastewater
generated in membrane fabrication process.
DMF, DMAC, NMP are commonly used in
membrane casting process for polymer
solution preparation. During membrane
formation by phase inversion process, these
solvents come to the aqueous phase. Water
containing such solvents (wastewater) is
influent to the wastewater treatment facility.
High solubility of the above-mentioned
solvents in water complicates the treatment
process and limits the efficiency. Large
volume of DMF, DMAC and NMP is released to
the environment from different industries
including membrane fabrication units.
However, the newly developed process uses
specific microorganism to treat such
wastewater in a simple manner with high
efficiency. High concentration of DMF or
other solvents in wastewater do not limit the
process. More than 98% DMF in wastewater
containing 30000 mg/L DMF could be

e Yemiensed TGS efficiently removed without leaving any
= @ By secondary metabolites within a period of
SCTAT OfT WaelT &1 € HfshaT DMAC FRNMP & joss than 48 hr. The process is also
Srafrftaor & forg i oerelt & applicable for biodegradation of DMAC and
NMP.
Polymer \Natej for biOdegfag

solution

S Membrane ©
:\ ™

Membrane

R Stet greiehor < ferq s Fisfor & SR Seu=T srufire Stet A fermaret @1 St fFrefievor
Fig.: Biodegradation of solvents in wastewater generated during membrane fabrication for water
recycling
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garett fheH gl (UTSURSI-UHTSS) HINIE A¥sI & 17 SevoiiR &
WY § GTeNITRIRICT: ST 3R BISHTLIRT BT JATHUT FAER

Polypyrrole as the interlayer for thin film poly(piperazine-amide) composite
membranes: separation behavior of salts and pesticides

A W UAT derdl & b UieluRRIer $everR
e dfett (UrgARIS-1H1SS) A dad¥ Uare
fewaett 8, BTetifes 78 SHITSwhTES Y gt § T
QRIFEBRUT & T AT el &1 YTt eI & arer
UTelTdRIer erma fessi @t Simarr &, 7 5 fesg-aRor
T SRR AFS SFTHISHISS 8T &Y Jer o

The study demonstrates that Polypyrrole
interlayer  based  Poly(piperizine-amide)
membrane show better flux though it
sacrifices salt separation ability compared to
the unmodified one. The polypyrrole
attachment with polysulfone is the covering
of pores, not the pore-filling mechanism. The
interlayer membrane produces a better
separation of pesticides than the unmodified

PICTTTET 2 JETR JRAFERRYT el &1 et o S membrane.  The coupled advantageous
& foTq ST ¥ § QRIFERUT SR SIaRre, separation and an antibacterial are expected
to the advanced membrane for treating
g @ i srda I STt 21 water.
o P, (PR
N O
N crr “Cl
LT
N
N clI--0
Interfacial
polymerlzation
{ ?}é -N_ N g«w
OH '
""" Polyamide ,

PS+ Polyamide

PS+ Polypyrrole + Polyamide

JUFRE ST T A TN Y TUT &7 A g™ & fov wierherfearfes Tio,
HATFI® PVDF-co-HFP UV-frie fafdra afees avse

Photocatalytic TiO, incorporated PVDF-co-HFP UV-cleaning mixed matrix
membranes for effective removal of dyes from wastewater system

& PVDF-co-HFP 32T 7 Wieidhefaifed fisfeeT  We report membranes with UV-cleaning
TiO, ¢ffe (PTS) (0-5 wt%) @I eNfiiel b Jdl-  properties by incorporating photocatalytic
ffer o & @rer e RO fFAm PTS & porous TiO, sheets (PTS) (0-5 wt%) in the
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R %1 I/ §$ THM IR G0 WIS it BT
UGN D T AT H 18 Dot -2 FRT SR
fopar T 2 HUST I UfIE Sor o (TR
100 fehmi/et. + et 100 fefm/ef. + 4%
NaCl) & @Rl Y€ (CR) 3R Afufer & (MB) &
s & forg 37 F5 &I gedied Y Hudb
WS SRE (DCMD) Ry sk S et
Rier Tor & ATeTH 9§ A ™M PTS &1 Us-
s, AU i faft avigdia dater sefe
S B Hodib Adg ARG (SEM, AFM),
ofeT R, BTgSRIfaRict, tRHie FereT iR 18
sRfPfr s et fhar mm fidvw & a@de
HTRTRET e = fsfoiet e & aref g gaq
bR I ofie B Gerar fam fea Afce
ftoa wrger 7 9y & @, e e a5
STe e S SR T 9T S 9
FJpletd PT3 (PVDF-co-HFP #feent # 3 wi%
PTS) F58 - ~ 100% ST & $I S&rar (MB 3iiR
CR) 3R 6.1 fur m?2 h' arsg yare ez oy
oY deb (5 fa) DCMD HarTt = gdi-Feier &
> 91% Welard Repadl U fe@rm I8
& TeTET & folq FAR F75 T IRIHAT BT G
ST 8

PVDF-co-HFP matrix. PTS were synthesized
using controllable large-scale synthesis
protocols by spray drying followed by
calcination. These membranes were assessed
for the removal of Congo red (CR) and
methylene blue (MB) from textile industry
wastewater system (CR: 100 mg " + MB: 100
mg I + 4% NaCl) via direct contact membrane
distillation (DCMD) configuration and their
UV-cleaning properties. The PTS were
characterized by SEM, TEM and different
spectral techniques, while membranes were
assessed by surface morphology (SEM, AFM),
thermal stability, hydrophobicity, permeate
flux, and dye rejection performance. The
surface morphology study of PTS revealed its
micro-sized sheet with the porous surface.
With increased PTS concentration in the
membrane matrix, the flux and dye rejection
of mixed matrix membranes improved.
Suitably optimized PT3 (3 wt% PTS in PVDF-co-
HFP matrix) membrane showed ~100% dye
removal efficiency (MB and CR) and 6.1kg m’
> h' vapor flux. Long run (5 days) DCMD
experiments showed >91% flux recovery ratio
after UV-cleaning. This study suggests the
suitability of the prepared membranes to
treat textile wastewater and their UV-
cleaning properties.
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ST AFST T AT H UienCoTael3iRIGRICHT A¥si BT SUART PYeh
RrerTger SRS ®Y e & forg TR e iR GEaTeTa Jdher

Experimental study and numerical optimization for removal of methyl
orange using polytetrafluoroethylene membrane in vacuum membrane
distillation process

PUST JENT Fo AT Ter-Teq MR gfaRor
TENUIBTRY HTeSIfTeT I H 3 U &) BT 11
fHrenget ANST (MO) Udh &TUd ®Y & eI T
T aTelT TS Toll 18 & S gaieaRer & fore
fauTeh 21 39 STeg A, e Hwsi STRIE (VMD)
wfepar 7 RiDfes ufiE St I wHa &f e &
forw fafr afkerew ReftRll (S warE <,
49 A9, T IS AT, ST i) & forg
A= ufspaT dTa<sT & WTa o7 ez faa |
T 0= G FrEieitS (RSM) 3T ST
R BY STTIRIET qRused o ferq geem Reerfert o
e fpar iR Rfte voa, S1S Roaer 8iv
fafsre oIt @ud @1 avi &= & fov @ R
Hiee [QaRia fham IRwaw areaa=  gvaq
ITRfET Refler o Hie aome o 70 faft
JfeFT, S vaTE: 40 fhati/eer, ST Qg
60 Pefium/elt. ok dagH aarg: 720 T el
TP I, 7 SFIPiorT iRt & forg, s
eyt & effel, 3T ofR HigraT & ¥ Sfgfe Ui
P & fo0 U@ 3D CFD Aiser faafad faam mm
TS T UR A 6l g IR TS T aTsdiepeur 3i
UTATRT & OR A T Fg O a9 & HET
T4 HTSet H Pou AT T A & GO GER BT
T BT o foTq eI g & ey fieme
Tared & AT @l & T uRmT derasT
ThTse 1R TS SRAPhT &1 +ff Hee fesam
HSeS HFH & THSUA o = Hond feam &
Jod ERSPIRRICE, Sod dvel 99 S¥d 3R
ST w6 So fovg et TfoRie & SRS
BT SATT TR T8 oM FT-IR feror 1 uar =er &

One of the most water-intensive and
environment  polluting  anthropogenic
industries is the textile industry. Amongst
textile dyes, methyl orange (MO) is an
extensively used anionic azo dye that is toxic
to the environment. In this study, the effect
of various process parameters was studied
for different operating conditions (mass flow
rate, vacuum  pressure, inlet feed
temperature, dye concentration) to remove
MO from synthetic wastewater in the vacuum
membrane distillation (VMD) process. We
determined the optimum conditions for
operating variables using response surface
methodology (RSM) and developed a
regression model to describe permeate flux,
dye rejection and specific energy
consumption. The optimum operating
parameters from the RSM study were bulk
feed temperature: 70 °C, mass flowrate: 40 kg
h”, dye concentration: 60 mg I" and vacuum
pressure: 720 mm Hg. Furthermore, for these
optimized conditions, a 3D CFD model was
developed to gain insight into the membrane
module's thermal, velocity, and
concentration field. The evaporation of feed
at the membrane surface on the feed side and
condensation of vapours at the membrane
surface on the permeate side was capturedin
this model. The permeate flux profile and dye
rejection for various cycles of VMD operation
with intermittent washing were also
performed to study the fouling behavior of
the membrane. The SEM analysis of the
fouled membrane indicated that the dye
deposition was not severe due to high
hydrophobicity, high liquid entry pressure,
and high pore wetting resistance of the PTFE
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HeeE PTFE ¥96H 7 310+ R HwaT 3R membrane. The FT-IR analysis showed that
TU-e BT GATH B9 H XK &I

the fouled PTFE membrane sufficiently
retained its initial structure and property.

Evaporation at membrane surface

—
—

Condensation at membrane surface

341 ' 342
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Process Design & Engineering

R e/ eau:

ufera fesies vd Sofferafr (fiEE) Rnamr w9es @ St SamemT, Tt Srarer ofR e afdia samET 3 3
SIS TRy, R SrepTdf-ies <Al Ud S1a $a S SiTenfie B ¥ wacayu ScTal & Hishar e,
ThaT-310 3R W SicRur 7 Ffeha B W SRR 81 fIHIT 21e-TeheT 3R Tiele wiie uawu 3R Jfaemsi
b v faga 2aeT 4+ g ol sienfies vu § Hewaqul SRl BT IS [T 3R what-31d, Bl
Soffafr & i &a1 4 gl srEur & & srerar Sfteer sollfRIfT, dbfFed SoffFafr sk
TrTpfAeer SONART SHT a-favae e &Y R fasa St 21

Divisional competences:

The Process Design & Engineering (PDE) Division is actively involved in process development, scale-
up, and technology transfer of industrially important products like salt & marine chemicals,
seaweeds, and their downstream processing to value-added chemicals, specialty inorganic
chemicals, and biofuels. The department is also equipped with a wide range of lab-scale and pilot
plant equipment & facilities. Product development and scale up of industrially important products
comprising of multi-disciplinary engineering teams such as Chemical Engineering, Mechanical
Engineering and Biochemical Engineering besides carrying out the basic research in frontier areas
of Chemical Engineering.

ST HIfEHISE T (STHew) Tenfrh

Double fortified salt (DFS) technology

I fum = eredfRe Afcad Adfie @ Suarr
TRP SN R AMRT F G THE P
HIfEfthepe & forv t e ufshar sy
(T YT 9765098 &t 2) | T7E afIsHRefe Hftha
TS P S TT PI FIY I H HEG Al & 3R
e dewh-esh & o0 o 99T T ST
AR RRA Y yurd) FigrdT P SRR W& 8
feeqiar & Jaftg RRte  sEgeemse
(MggAl,(OH) ,C05.4H,0) BT IUINT F¥ep T
TR 3R ARSI Bifefherar a1fier fahar T &1

Scientists of PDE division has developed an
innovative process for fortification of salt with
iodine and iron using inorganic matrix
compound (US Patent 9765098 B2). This
inventive process helps in retaining the white
color of the salt and preserving the effective
concentration of iodine and iron intact over a
long period of time for an extended shelf-life.
Novel iron and iodine fortification has been
achieved using judiciously modified synthetic
hydrotalcite (MgsAly(OH),6C05.4H,0).
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ar Hanferer IRl Fe] Ry
[Mg. sFe(lll)(OH)oel[COslo5.3H,0 3R [Mg,s
Al(OH);6] [COsloes [10:]o 12 -3H;0) T 1000 HidiTH
Fe 3iiR 30-35 fditT SIIE gk DFS UTH &% &
foT @rer e F AT T Sar 81 Swe
IUTE bl NI Y&H UlNe dedl b T Seurfae
T F 2 B9 fey o a1feres 2 el 81 pifdwrET
Toiet 3 fRfor &g HfpaT T whet-am 3R srgaferd
[ERIREIE

SIS AT bl ETD rHd HoR & fog
FSSAI 3R BIS & qrer Taf &t 75 § 3R FSSA
demife |y & T AaT e sread SRR fo,
I78i- DFS M0 & 89N B df TRTET i 3flR 3Ry
GLP YHIfUIG TRIFTSNGT & AT DFS $f IRe

Y it 7T & 3R sremT wifer u) B

Appropriate admixture of two modified
hydrotalcites (e.g.[Mg4.sFe(1l1)(OH)10.6][COs]os
.3H,0 and [Mg,s Al2(OH)s] [COs]os [105]o.n
.3H,0) are mixed with edible salt to obtain DFS
having 1000 ppm of Fe and 30-35 ppm of
iodine. The production cost of salt containing DFS
ingredients as prepared above may be Rs 2/kg
higher than salt without the micronutrients.
Process has been scaled up and optimized for
preparation of the fortifying agents.

Interaction has been made with FSSAI & BIS for
necessary regulatory clearances of product
approval and presented clinical study before
FSSAl  scientific committee and they
appreciated our work of DFS, further advised
to carryout safety/ftoxicity studies of DFS with
GLP certified laboratory. Toxicity studies of
DFS has been assigned to CSIR IITR Lucknow
and study is in progress.

Impact of CSMCRI-DFS on Anaemia Prevalence

~+—CSIR-CSMCRI DFS

e —
g o \‘\\\i
QU
= 40
E \
= 20 —
0 T T T T T 1
0 2 4 6 8 10 12
months

—@—commercial DFS

~—commercial iodized salt

[EERSILCIPE IS A NI RIS IR IESC I A I
Fig.: Impact of CSMCRI-DFS on Anemia Prevalence

T afr & foRaR aq fifia-Ars R SRR Rived 7 wéhiga Hiftrae aa
FHHNT Folt HSRUT (E1509)

Integrate sensible heat thermal energy storage (TES) in the mixed-mode solar
dryer system to extend the drying hours

R SIS ERETUT T U 70 W & Wgd aRial &
3R R 3R Ees d¥id & GEm bl SEHiel o
& forg, AR arder SRR & FRIfa fasar ST e 81

Solar drying is a widely accepted method of
preservation and to take care of drying in
controlled and hygienic manner, solar thermal
dryer can be employed. Survey was carried out
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T 3R Py IURT & @ & AT HEGTR &
TN AT SR AR P GafR 9 $ A= S w
0T T TN Bl & AR, @14 A 37
IedTE el TUrET S i @ fawy 81 g% &
AT T AToiifadT e R R et 8 8iR
gafely Soar adl R @ quiTell 6T 3fTq e
81 HCTTEAR-AGuAHIARAATS FRT AT Al
e IR el famar = &1

39 AR SRR & F% T fRINAN & 1. [ e
R i St 3R AR wieaifees (didh el 1w
e 3R 36feTy, 78 37h-fis 31k gReer Tl &
feg Sugw Bl 2. gfie F iR Aok fidft g
SieIffewrR wfi faar T 8, dife e 7 aiftsd
ATIHT 3R FTUE ST (ITRYT) A T ST Fep,
3R Tt & G: STTOT BT AT AT TP 3R 3§ T
HH T H GET ST bl e 7 Thigd (@ Bic
gy oft 3ffos-w-eme= 2afer & aaHTE @1 fHATET wadr
&1 3. T 80% AR It de-3iTw, arfd 9w T
wfcrerRoTHTH &, SR S8R o UTH &l 4. Haet g armdiy
T & BT H erfer ST SR, i JiTh-21Tg ey
& T BT AT &l Bl 5. eHT-aTgeIford Ui
H G o foTq e o HiAT Trarad Bl JR-eATol

o (@) el GR v § g i

e

(@) R g o T i

TTHITE3NTe- B T 3TE3ME - CSIR-CSMCRI

at different locations of coastal regions of
Bhavnagar and the north eastern part of India
for drying of marine and agro-produce. As per
feedback, drying time and quality of product
are the major concern. The communities’
livelihood depend on the products and hence
there is a requirement of a high THP solar
drying system. Mixed mode solar dryer has
been developed by CSIR-CSMCRI.

There are several innovative features of this
solar dryer: 1. Operation entirely on solar
thermal energy and solar photovoltaic (PV)
power and hence, it is suitable for off-grid and
remote locations. 2. Solar PV powered
dehumidifier installed inside the unit, so to
maintain desired temperature and relative
humidity (RH) at night, in order to prevent
reabsorption of moisture and finish drying of a
batch in a short time. A heat pump integrated
in the system can also take care of the off-
sunshine period temperature. 3. About 80 %
solar UV cut-off, so that better colour
retention is obtained, and better price fetched.
4. Thermal energy storage in form of sensible
and latent heat, which takes care of the off-
shine period operation. 5. Introduction of
artificial enhancers in the collector to improve
the thermo-hydraulic performance.

a9

0.8-\

T tel

MOMO0 1FOMO0 1SOMO0 TOWO0 10100100 1ZOMO0 1HEO0X00 1EOX00
Time(hhzmm)

() R $RR 7 3fi¥ Gl GR were §
G Jafer & Fay § 3 Hl T g &

= Cortrolled urit]

g

e Opensn

P
)

2
P4

Moisture Content % (b}
2 288

o
1
I

Fig.: Shrimp samples (a) Open sun dried (b) Solar dryer dried (c) Moisture removal rate of shrimps with
respect to time in solar dryer and in open-sun drying

sy, affarg ¥ gl a1 WG URIEe Wie (0.25 Adidh)

Seaweed processing pilot plant (0.25 TPD) at Mandpam, Tamil Nadu

53T, 2021 P HERIS [Hereh A1y, AferTg
&Y Iufkerfy §, afterrg & HeuT s w25
FOTERE G daTd F T-aRSg IR
(TTTRIRA) P ITE o folq et URT&ToT fasa T/l

Successful trial run was carried out for the
production of semi-refined carrageenan (SRC)
from 85 kg of Kappaphycus dry weed in
presence of Assistant Director of Fisheries,
Tamil Nadu) on 1** March 2022 at Mandapam
centre. This value addition work will improve
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I8 W dog Fae DI & ST TS drer B pfy A

T Hfgell T &l SToffieT ¥ JuR B |

\ W/

R o S

T2l gIeTeT IR & forv fevee) Wie arer s Aad W9
Distillery spent wash as sustainable resource for indigenous potash fertilizer

e arer & ulere & Gy $ fefg 78 wichar
ferep et &t et forercht Hear fargrerd &:

T ¥ Iy e ATl

~ 65% P-Rapaxt (Fethe 31T qrere)

3 H HHY (>50%)

Te grer A uierer b g & forg dpfeus
T3 - STYRT $RaT F Tl BT G P P forg -
947 7 ueei fvar

fefcert $EiMReY I | 100% Seegudl
TS I Hethe 31Tt TieTeT &t g 3 forg
gferar - G2 7 geRfa &r wih

SUSURE e AEEIcH B
(VFaTheeR) H ST @7 I8 Arera-usr 9%
et URT&TOr fahar T

livelihood of women formers engaged in
seaweed cultivation.

New process for potash (K) recovery from
spent wash was developed. Key features are:

Indigenously available RM

~ 65% K-recovery (Sulphate of Potash)
Reduction in OPEX (>50%)

Alternate process for Potash recovery from
spent wash to circumvent supply chain
issues — demonstrated at plant.

Process for recovery of 100% WS FCO grade
Sulphate of Potash from distillery
incinerator ash - demonstrated at plant.
By-product Valorisation: Successful 1st Pond-
scale Trial of DPV in probiotic formulation
(Aquaculture).
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qgTderer § g satRa y faefe wRs Scares & fog waa afiear

Sustainable process for microalgal based y-linolenic acid production from

microalgae
e faawo: Process details:
o IR H‘I’s;ﬁﬂ?lﬁ'c’ FT YA TF FAReT Mixotrophic  cultivation of Chlorella
RURR frairaif variabilis using ammonium bicarbonate.
& P * Mass cultivation period was reduced to 6
o §S T R B 6T @l 1 geE 6 7 days.
ERIREI * y-linolenic acid production of 7% wfw with
o TN H I IO B AgY § qE- respect to dry biomass of Chlorella was
fermreifee QRIS @1 7% WR/9R Seare| obtained.

* y-linolenic acid was purified from the

* foriife TRis & gt @ fory graRa microalgal oil using urea enrichment
WWW%WWWW process rather than conventional urea
BT ITIRT NP TSPV I A foIi~d fractionation process for recovery of y-
uRrE Bl = TR T linolenic acid.

Process Flowsheet
Biomass productivity: 0.1 g/l/d

T -

Sundried Microalgal
Biomass

Generation of 2001 Mass Cultivation Centrifugation
inoculum

4.66% w.r.t. CDW

Oil Extraction
20% w,r.t. CDW

Microalgal Mass Cultivation Microalgal Biomass Microalgal Oil GLA

|
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ferumitar ey

I et e Ta Srastenfidht o T ofiR Tt Sawiarerl 1 ST iR S SUANT I FHE
& forg arufaes Sitg T 3iik Sauitenfidht & & 3 it B0 & e 1 o T6T &1 3T & WY | a1
fesudT, P SiIHed, MieanfEed, sufdd yurefl, Sa-fAfdear siiv arRafsver & suifde o @
IS R ET Bfod 81 397 T &1 50 3vevret R weer Hevm, afferrg, waa anforfss aqt darer
P P forg Tt dharer it Sy 7 Tl darer ok 72 Hienfifdat & srwor § |fhy wu @ FERa 81 98
TR Tt PYoIpIETT $f S ST e TR ur e SHied P @ 2l

Divisional competences:

Applied Phycology & Biotechnology division is actively pursuing research in the field of molecular
biology and biotechnology to understand and utilize the potentials of coastal and marine
bioresources. The studies focus mainly on understanding the molecular mechanisms of stress
tolerance, functional genomics, proteomics, molecular systematics, biodiversity and
bioremediation. The Marine Algal Research Station Mandapam, TamilNadu of this division is
actively involved in exploring new seaweeds and new technologies in seaweed cultivation for
sustainable commercial seaweed cultivation. The team is currently focusing the research activities
on elite Kappaphycus alvarezii seedling production, commercial seedling production of Gracilaria
edulis and cultivation of indigenous carrageenaophytes.

Taxonomy and toxicity of Prorocentrum lima Bay of Bengal, North Indian
Ocean

URINgH AT e fasTeh el & ScUTes &eal 8, Prorocentrum lima produces potent toxins,
ISTERUMY, MBISH RIS (OA), SEHIhRREId  e-8., okadaic acid (OA), dinophysistoxin-1and
-1 7 -2, 3R SR R | 3 R el wellg arier 2 and related esters. These toxins are
a5 e 5 e @ s ¥ Searg & harmful to aquatic biota, and may bio

. . accumulate in the food chain, causing human
e &, e %\i SREIRIE & AT & gt i diarrheic shellfish poisoning (DSP) and

SR drefther fawrhar (Srvad) Sk g7 _E:f Pl death, due to consumption of contaminated
&1 Sroadt SRaH FT NP I I AT A IRA & seafood.  The study was performed to
evaluate of taxonomy and toxicity of P. lima
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et e, TeT Bl WISr A Tbhd Ui, =7 BT aFiepsor

3R faTehalT @r Heie foba T

T A
1 Y
i . & |-

collected from the Bay of Bengal, east coast of
India, towards assessing DSP risk in the region.

Culturing and scale up of
isolate at 25+1°C and 50
pmolm2st 12:12 h L:D cycle

e gRRiey oflar @1 Hug, arerTg 3k yed

Fig.: Collection, Isolation and Identification of Prorocentrum lima

TS SIS TATRTSTIRIRT GIREATT WCRASMEIR-ACATHRATSREATE 001
aidTRaes S &1 FvTaT
Scope of commercial exploitations of marine diatom Thalassiosira lundiana
CSIR-CSMCRI oot

IO ®Y § Hewqqut argedes thel RIS SR foh
Wifehelfie TRTS BT IaT T 1T 3R SITay & '
FAIRD STSTE ([SUHaEen] el ariam didere
Pl e F 1. ST ATHATEIHR-THTHRITREATS
001 ¥ Tabet feretrar afer 7 Frsapfiie aiiv g faam mam
Iy srgefieT M dAgHe-Istd e @t
SO Y B Sfed Iq~ B R FAg-afihd
HTAFYE e (PIefT STeTCTATRIGRT) T A
q Plegeer faeras @1 fmir aees Rer FdARRNT
I Sy faer TaR 3T M 39 e bl yurrel!
FANGY STE & w0 § AT Sta-gAfRiT sy &
foTq rier ueTe! 8 6T TvTEHT &eh el 8l

Commercially important essential fatty acids
such as arachidonic acid was detected and
DHA was extracted and purified from T.
lundiana CSIR-CSMCRI 001 in a single solvent
fraction with help of a classic ILs (([EMIM]Ac)
biomass pretreatment. The remaining
undissolved biomass lysate - IL solution was
directly utilized to generate carbon dots and
preparation of stable fluorescent CDs
solution by constructing a colloidal solution
with the help of a surface-active ionic liquid
(choline dioctylsulfosuccinate). Such a
system holds promise as potential material
for routine bio-imaging applications as a
fluorescence dye.
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fom - a1 3R &t ©fd: 1) & & yebrer oIk gt faseolf & dad wrd= Sicw 6t Sufkefcn Wit @1 esrr quiF o) gdt e,
o) wfcrfer o Tag, S AR SToT Sl IR Herss St s & A i 7 o S AR Fr el 1) g%
e & dioaee, ) At $i wEaR-EEw sfawi, 7 S-wfiT deg ok 3 vaeR-SEe F e i rauEeh
Fig.: Left side Image: Appearances of Carbon dots under a) day-light and UV rays. Characterization of CDs
was carried out with b) UV spectra, ¢) Fluorescence emission spectra, d) CIE Chromaticity diagram at

different excitation energy. Right side Image: a) PXRD of pure CDs, b) HR-TEM images of CDs, c) d-
spacing values and d) SAED of CDs obtained from HR-TEM.

Arsepifaae feferaar R aramprsed aRIRCHeI & ATHHRY T9TT

Beneficial effects of Kappaphycus biostimulant on soil microbial diversity

HarehT & Gty F T 3R 7 aa it RUfT F T&F The beneficial effects of the foliar application
qERIRTe AT | FEEET -‘qﬁ SrareT E‘Jf Ka,r;paphycus seaweed based extract

KSWE) on microbial diversity was assessed
TR 31 (HTASRTS) P YUNT SFHART P AR

_ _under normal and moisture stress conditions
THTE] T STHer feba Tl @Eﬁl@ﬂa%f'sf Ul in maize plants. Several bacterial species,

T gf& I IGTAT < 3R U1 a5hUT & feTq Hecaquf g important for plant growth promotion and
mmwmﬁmﬁﬁa@ nutrient cycling were enriched by KSWE

application under drought conditions.

il @%ﬁ: T TET PUHSR E ek T R Treatments having enriched microbial
i 1 GIEERICOR] Eﬂﬁ arer weeEr q<T &% I=1d  abundance due to KSWE application under
usrEnfee fpanfieraraly & e Hed &t 91 9uwr  stress  recorded higher soil  enzymatic

o 1 3 ; . activities and maize cob yield, suggesting the
= ' & A contribution of altered soil ecology mediated

a1y xfefer ﬁwaﬁmﬁfg‘aﬂ%aﬂw'# by KSWE as one of the reasons for
Y U & ©F 7 S2Tar 8l improvement of yield.
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YT BT FUETBROT
Elucidating the role of active constituents of Kappaphycus biostimulant during
plant growth promotion

Tt fpaafty, fore et dharer & ordb dtelt &Y 9fy
3R IUST BT TGN &, Ig T |l T T 8 TN B
TP AT H, B e & 6 RRfeT weaw o i
fReerfey & SR farenT=y T SGTaT & 31k IUST & Jur §
e AT ftvenr Pt 81 5ot ave, eirghi dierg,
PIci FeRIFS (GBCh) P Yffeprall &1+t e
e | diert @ faftr= faeprer =ult & S g &
M PumRed WE A ST E
(PUESEEYS) AT GBCh & IUINT A Ul H R &1
Tl

Remediation

) N:\__"_...i-__‘ﬁ

f&m'&-ﬁ; A -

ey
CSMCRI-6

Porous materials fc
vater generation and purificatior

The exact mechanism by which seaweed
extracts stimulate plant growth and yield is
still a mystery. In a set of experiments, we
showed that zeatin plays a definitive role in
growth promotion and yield improvement
under moderate stress conditions. Similarly,
the roles of glycine betaine, choline chloride
(GBCh) were also studied. Improvement in
yield was observed with the use of either
Kappaphycus seaweed based extract
(KSWE) or GBCh when plants were subjected
to stress during different growth stages.

3TOTRYE TR IR HATHISHH 31 P TR fBrar ot woem & forg oof &7
grIfspeeiT ferswor
Transcriptome analysis of leaf for understanding the biostimulant action of
Kappaphycus extract at molecular level

PUHETSHE  Soaret] a1 dare meRd 3%
(KSWE) &T H& & cTad Hdh bl Hiel & V5 a0
uuffar srIeT b T iR ot e fremor fasar mam
Tgee yRas, Rier SRIfe, TahTer SIS, fRAfte=T
sRidfes ufbaren & afier ST @ KSWE-
TenfRre dte § S rfvreafe SEt R Sefd el &
-1 JeT dfeT pHEleiaded S ATl rIgs
UL & 37T A Qe SS9y fap drgfe sile dide
e o e w7 F T fRm KSwE
TNeF & WfAfhaT § Hadhl & U & SHadl F S
e &7 Higere I & T Bl R B P fold
T Y TIE FRATE |

Kappaphycus alvarezii seaweed extract
(KSWE) was applied foliarly at the V5 stage of
maize crop under drought and leaf
transcriptome analysis was performed.
Genes involved in nitrate transportation,
signal transmission, photosynthesis,
transmembrane transport of various ions,
glycogen, and starch biosynthetic processes
were found upregulated in KSWE-treated
plants, while genes involved in the
catabolism of polysaccharide molecules such
as starch as well as cell wall macromolecules
like chitin and protein degradation were
found downregulated. Modulation of gene
expression in response to KSWE treatment
elucidates mechanisms to ward off drought
stress.
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Process development for lutein production from microalgae

T (90% &) $ I 3R Ffgdor & forg
JITEROIT THT0T YRTETe S o) TRifie fasar mam
Ge! dTemdl ¥ T & darer $t Y & T F gar
T o TGt A1 9 25 9 28 T m2 &' T IR
ST BTt dF ST Fehel! & | Heaqur Hifcrp-trrafies
ASSl B I8 PR W, 4 ¥ 5 I Uy e
S DI Sgfe=T IS HTH P T3]

The proof of concept for production and
purification of lutein (90% purity) was
established at lab-scale. Scale-up of marine
microalgae cultivation in open ponds
revealed that the biomass yield of 25 t0 28 g
m?* d' could be achieved in conducive
season. On optimizing the important
physicochemical parameters, lutein yield of
4 to 5 g per kg biomass was achieved.

Ch-cTa & SUART W BUYTHISH STCaTNoH SoT-ATATII T AT A&7
Monsoon conservation of Kappaphycus alvarezii seed-biomass using tank-
system

AT o SR BUTHISH SeaRi] I ol Tt T
ST WG, R e 3R fadRia e & forg wa
AR vt 3R TR qerie famfid @ & forg,
TR Y9 (10-100L) TR & I &7 W fapar
) fFreferRaa @Y st & gRUIHT b Hebotd geRk
P H P, IaRvi! DI I & fo7g g¥a IR &: 35
psu TGO, 60 pmols photon m?s™ Farer dierdT,
12:12 L:D photoperiod, 23-28°C gfeer &1 g
3R 23°C el & AOHM HAT:, 1:10 WV TSI
gcd, 1.6-1.8 mgL “'Day’ Algec 3R 0.25-0.29
mgL™" & Bhithel SURK AIIEST & T Je-31T I
gl 5 T Serel 6 P F oY @ g e
Ve R Wdl &, S8l Y-sierarg gl af W)
T eTed <l P o Ty 3T =181 8l

In order to develop a cost-effective and
simple technique to maintain, preserve and
grow the seed material of K. alvarezii during
monsoon, the tank culture was attempted
on alaboratory scale (10-100L). Compiling the
results of all the experiments following are
the optimized culture conditions for growing
K. alvarezii in indoor tanks viz. 35 psu salinity,
60 pmols photon m?s™ light intensity, 12:12
L:D  photoperiod, 23-28°C  ambient
temperature and 23°C water temperature
respectively, 1:10 W/V stocking density, 1.6-
1.8 mgL'Day" nitrate and 0.25-0.29 mgL" day-
iphosphate. The set-up with the above
parameters may provide a viable opportunity
for seaweed cultivation in the areas wherein
geo-climatic conditions are not favorable for
year-round seaweed cultivation.

f2r: 100 &fier & & &, gl @1 w9/ Fig.: K. alvarezii culture in 100L tank
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SARS-CoV-2 & g Ar3edier oee aalRe efS Y wwifae ufcrfesmorer

&7 <hY fopamfarfer

Mechanism of potential antiviral activity of mouthwash reagent chlorhexidine
against SARS-CoV-2

qeg qand & & gadifie ®7 9 Sudey
FARRATET (CHX) ATSETeT Hifere  SARS-CoV-
2 IR fafde waay @ aifRer #x F it &1
YT BRI RIFCTII BT IYANT B §U, 84T SARS-
CoV-2 §T&¥ foIfie 4= & Qref-aTY 8RT TATSHT
WS B GREAT $I Tehel FRA alet Arsel FR CHX
& wrral i g FreffRe 6t &1 g aRormT I gar
FofdT & fob Arsi b fetfte v 3iiR wifere o e
CHX SE o T CATSHT HFaie OY RN HFsi & 94
iR affrer o geqel Jfier 1 81 CHX et
B9 T T PelTe FR Tefelu T SRUT §aT &, ST
e fes 76T o foTu SAferep S 1T 81 U8 3Teard CHX
& anti-SARS-CoV-2 9tk & iafifad d ¥ sidgfy
TS @GRl &, S IRRS HoRl @Y A & folg U
Tt iR IR 3iRer Rt woie & w9 3 waw & forg
ST ST BT T T &1

Emerging pieces of evidence suggest that
commercially available chlorhexidine (CHX)
mouthwash formulations are effective in
destabilization of SARS-CoV-2 viral lipid
envelop. Here using extensive computer
simulations, we have quantified the effects
of CHX on model membranes mimicking the
composition of the SARS-CoV-2 outer lipid
membrane as well as the host plasma
membrane. Our results show that the lipid
composition and physical properties of the
membranes play an important role in binding
and insertion, with CHX binding favorably to
the viral membrane over the plasma
membrane. CHX causes pronounced swelling
and thinning of the viral membrane, which is
more prone to pore formation. This study
provides insights into the mechanism
underlying the anti-SARS-CoV-2 potency of
CHX, supporting its potential for application
as an effective and safe oral rinse agent for
preventing viral transmission.

dTd & AT Plervere g P2-Ugfife RAter I Rerar ue = axar 8
Cholesterol stabilizes the human (32-adrenergic receptor nonlinearly with
temperature

St 9iH-gfd RAed (GPCRs) W1 &ld & i
e RF=felT @f FRIfAT S 81 39 B 3 897
TR 3R RFeIe &7 SWANT #RS GPCR W
PIORETST TATGHT PIOREReT SARHE (CHS) ERT
YR RreRieRur wTat @1 gdT TR 8, Ry 71Ha-
B,-TgHim RRIeex (B,AR), HaT ST &1 85 der
aEe (25 foft Sfews), iRe T (37
&l afewas) sk A9a aifaam g (42 @it
WfewT™T) W CHS 6T Sufify offiR srpafeefey
B,AR & Fif3e, Tferet 31k Sreitar ot &1 femie
far | & uid & f5 CHS, B,AR & faf=
RIS &1 I Sfer BT R e 81 =Fraw
7T 25 7 42 feift Afeaas R Ae far iy 9 fe

G protein—coupled receptors (GPCRs) are
proteins that control cellular signaling. In this
work we have explored the stabilization
effects induced by cholesterol analogue
cholesteryl hemisuccinate (CHS) on a GPCR,
called the human {,-adrenergic receptor
(B:AR), using experiments and simulations.
We characterize the mechanical, kinetic, and
energetic properties of 3.AR in the presence
and absence of CHS at room temperature
(25°C), physiological temperature (37°C) and
human hyperthermia condition (42°C). We find
that CHS stabilizes various structural regions of
B:-AR deferentially. Minimal effects are noted
at 25 and 42°C, whereas it stabilized subsets
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receptor conformations important for basal
activity at 37°C. The manifold insight of this
study demonstrates that the action of CHS to
modulate the structural properties of GPCRs
is optimized to 37°C.

BTHISH ARG HY BT SUINT Heh SIS DI GUT TG HICTDIS P
faersT

Development of tomato leaf regeneration protocol using Kappaphycus
alvarezii sap

T R-ATAUAIaRATE T PTHEed
SRS B P F Jbild BT AP AR
TRl féhaT 81 SHIER Y Uil & geoi o
el SIaTel HUTHISH ScaRe! & WY & SUN
BT 3TET T AT 3R I8 T 7T fob A o e
feTe o, T A7 arer T H Jorrr F Ao
7 50% wfrer gfE &

CSIR-CSMCRI has developed and
commercialized cultivation technology for
Kappaphycus alvarezii. The use of the sap of
red algae Kappaphycus alvarezii in leaf
regeneration in tomato was studied and it
was found that the 50% percent regeneration
increased by the addition of sap in the
medium as compared to no sap in the
medium.

TS WY A Hgcaqul oTel Aarer IRTIRET Sfeferer & fog i Seurea

Seedling production for commercially important red alga Gracilaria debilis

&9 T § IYIRET 2R b § T W @
I F U Felel IRIR dd1d B STaHTeT
T mem St Sffer & fIigRT BT HIgd urer
2, 2.5 31 3 I IMHR F 1T T[T AT, S A &7
farfer g et @95 7 90 AT & forg vy g gteror
U 77 T P APR H, 3 T PR F AT 7
Stftrpad SR 3.5% Ufdfes, $eieTR 5.52%
3R ST & $T T 95% fS@mm Fa+e TR &
e ¥, 90 f1 & vawTemer Hae 3k 90 fY
& Gol! AT T b A1 3 JHY STHR & 60 A
dITigR &, 18 Ut 3ig=i 1 IedTeH febaar T it 3
R (2X2M) T & forq gt &1

Clonal propagation technique was deployed
for mass seedling production of Gracilaria
debilis in short period of time. Seedlings of G.
debilis was made into 2, 2.5, and 3cm sizes
from the wild plants, which grown for 9o days
in open sea by net bag method. Among tested
seedlings size, 3cm sized seedlings showed
maximum DGR 3.5% day-1, 5.52% of EGR and
95% of survivability rate. Through clonal
propagation, from 60 g of 3 cm sized
seedlings with 9o days lab culture and 9o days
open sea culture, 18 Kg seedling material was
produced which is sufficient to plant 3 rafts
(2X2M).

Te-AHsT YeTel i Yy JTeTRe By

Land-based cultivation of edible seaweeds

Teq7 U Wre &7 et &, FoRe Ser ufdrera wiee
(16-22%), PTETETSSE (43-60%), 3R IRT Frft

Ulva an edible green alga, contains a high
percentage of protein (16-22%), carbohydrate

aIfTe Tfadest 2021-22 | ANNUAL REPORT 2021-22

075




y
TTE3TE e ST e 3T < (SIR:CSMCRI

(12-18%) I Yarf & [r-aref A= g &
afer 3R Rerf e 81 g, wiRyerer, 7. daga,
. Neperrel, . geverslorg ST vt &t
dfrerrg & ffy=T ol & v faar = ek
diSi] iy Y 731 fohe fasRa wicele 100 Ter
I 3R 1000 Tel THaTRYT &b # ST &1 Rarg

(43-60%), and ash content (12-18%) as dry
matter, as well as a variety of minerals and
vitamins. The species like U. fasciata, U.
lactuca, U. reticulata, U. intestinalis collected
from various places in Tamil Nadu and
underwent the spore cultivation method.
Then the developed plantlets proceed to 100

L glass and 1000 L FRP tanks.

CORIE]]

o Iear BIRIET & ST T AT 3R G T e
Fig.: Spore shedding and germlings development of Ulva fasciata

BTHTSH SeeTNi! Bl P BT THATT Ggar aret SaT] T BT Rerr
Isolation of bacterial strain which damaging Kappaphycus alvarezii during
cultivation

AfireTg T & T Fhfid Ws! daret I AT
ST BT 3T P B TRV TGY 25 IF S
BTt &, R & 19 T BT 57 f3ar weE &
fore g am 5 ferereor & wr e fb 19 H 4 9 Sfaryy
TrIfes 0 F TS SaTer BT g T | 57
fag) ¥ arer Tl daret HehfAre SHam] sTgdlcicy &
PR B aTett drTiRaT < forg srfRiderTefier 8 & 5
3iciel: ST IeUTEH W W1} FRIGE T PROT a1

Isolating the pathogenic bacteria from the
infected seaweeds collected from the Tamil
Nadu coast resulted in 25 pure bacterial
colonies, of which 19 strains of bacteria were
chosen for in vivo testing. This analysis
revealed that g of the 19 bacterial isolates
primarily re-infected the seaweeds. In vitro
cultivated seaweeds are susceptible to
diseases caused by the infected bacterial
isolates that ultimately caused dramatic
declines in biomass production.
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Seaweed cultivation at Andaman Coast

3SHIT TexT 3 Te! Tt $f HiY BT AR forar
TAT| 142 §¥F IUE (2% 2 Hiex) Whpet Rad arhpsad
3ieH ) H 3IR 76 7T Thel/Fdd HRIGR (TeT
39 dc) 3iR f&TelyR (ST 3feH de) R E1fid

Expansion of seaweed cultivation in
Andaman coast line was done. 142 bamboo
rafts (2x2 m) scale that includes Kappaphycus
alvarezii and Gracilaria spp. in Hathitapu,
South Andaman coast and 76 rafts scale each
in Mayabuder (Middle Andaman coast) and
Diglipur (North Andaman coast) were
installed.

ferr: e e W qof e searprsay sieansi
Fig.: Fully grown Kappaphycus alvarezii in Andaman coast

AfirerTg 9 ST SATeT PuDI DY BLATHISHY ARG SIATHR BT [IAR0T
Kappaphycus alvarezii seedling distribution to seaweed cultivators in
Tamil Nadu

PHTHTSHY ST T STTE! UrE Il & o A=Y
I DBHT BT BeT P D [ofU, Ho UTef SN qUTer
3R SR FATR, R TRBR 1 PMMSY & d8d U
gRAISHT @ A9y w9 & 300 T FUTHEHE &l
M PT IUTET I & forg formy Tife fasam are
ETel &7 & 10 faffed T & 215 T dToT TRERT
T IUTEH o /T 2, foAgeears sris & dad
3 &G T ST HTH & & AL BT UTH & o folg
141 TG daTet [T BT 150 T I8 TS
T fapam am

To resolve the shortage of good quality seed
material of Kappaphycus alvarezii, Ministry of
Fisheries and Animal Husbandry & Dairying,
Govt. of India funded a project under PMMSY
exclusively to produce the seed biomass 300
tons of Kappaphycus. 215 tons fresh biomass
was produced from ten identified locations
along Palk bay region 150 tons of viable
germplasm of Kappaphycus alvarezii was
provided to 141 seaweed cultivators for
realizing the target of achieving 3 Lakh tones
production under PMMSY programme.
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o Tt dharer it Y e aret B FruTHEST dTige faaRa Ty

Fig.: Kappaphycus seedling distributed to seaweed cultivators

R @ STRI-GFHHT T I s aATer AaTer FRIRAT ST 1 UTehfere STt
& T PIITCHSD &0 H FATFEH 3R Pifers G

Spatial and temporal patterns in functional traits among natural populations of
the marine red alga Gracilaria dura from northern-west coast of India

3 &Al (SRad 3R o) SR faftT wus smaftmiy
(SR, TRa SR A & €19 IREINTT ST B
U 3R T oI IR 0N P Feer F Teael
Ry 6t St aeT a1 9T 3T T | S e
X (SMR) 7 &FT 3R = s oafr & &=
TEcaqul iR femamm A 7 avEe aiiR anlt ¥ 200
Hlex o g W T Y ¢ AT $ forw e
SISHRIR 4.62 + 0.81% 3MR 4.04 + 0.24% T T
uetaiifoase faparefterar ik wrerfie Scareesar Hrht
=T ot 3iiR ST T & foTT Her: 0.39 + 0.01 ¥
0.86 + 0.01 i (CEanifdes URys) Gamer g FDW
3 0.563 + 0.026 ¥ 0.23 + 0.01 f¥efmT 0, L' H'
® d ot T IR FERIfthA-U, STR-
HISHERIAT 3R R-BEHURRAT SFT TIHEl ®
@It =T & iR 718 88.09 + 2.88 § 46.81 + 3.28;

Attempts were made to investigate stubble
variations with respect to morphological and
selected biochemical properties of Gracilaria
dura between two sites (Veraval and Adri)
and different collection periods (January,
February, and March). Daily growth rate
(DGR) showed significant differences
between sites and at different collection
periods. The highest DGR of 4.62 + 0.81% and
4.04 * 0.24 % was observed in March for the
samples collected at a distance of 200 meters
at Veraval and Adri, respectively. Antioxidant
activity and primary productivity were
significantly different and ranged from 0.39 *
0.01 to 0.86 * 0.01 mg (ascorbic acid)
equivalent g FW and 0.563 * 0.026 to 0.23 *
0.01 mg O, L' h", respectively for both
locations. Pigments namely chlorophyll-a, R-
Phycocyanin and R- Phycoerythrin were
significantly different at both the locations
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210.0 + 4.8 T 49.85 + 1.81 3R 303.4 + 305 I
65.07 + 0.4 HATSHIATT g AT FoiT (FW), BT o |
B 3rRITT 3MEY 3R GA, dREeT I Ta &y MU
AT 316l A O by TG AT bl o H preht
aiftres o 3R Tigar HHI: 0.0133 AT g +
0.003 3il% 0.285 + 0.002 ATSHIAM g FW & IHH
ITTT T 39 3efiE w0 & TEwqy I darer 7
BT &N H T 3R Biferes Je-i & dier gafy
=T &t gfe b |
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and varied from 88.09 +2.88 to0 46.81 * 3.28;
210.0 * 4.8 t0 49.85 * 1.81and 303.4 £ 3.05 to
65.07 * 0.4 pg g’ Fresh weight (FW),
respectively. Hormones viz. IAA and GA;
were significantly higherin samples collected
from Veraval than those collected from Adri
and the concentrations were 0.0133 pg g" +
0.003 and 0.285 * 0.002 pg g' FwW,
respectively.  The  study  confirmed
substantial variations between spatial and
temporal patterns in functional traits in this
seaweed.

&< §Y SoaT TR H ST 3R STl ey &7aT: TRRT® ST A W16
Seedling and aquaculture potential of drifted Ulva biomass: Evidence from
preliminary experiments

A ST FodT b Trvere iR gfg W Rt
wfervily SR} (Iqurar, e, fFofefilaxur T,
epTel-3TEN 3fafey a7ifer) & uTd e Hedieh faha | .
oIl & SPRA IS AZeT 3R BIEhE B AT
Higar o) fFRifra aRRfET § ST T samRer
Rerferit & srftraa fafde e <R (TeviiemR) ww
T & fory gEaH Hifts-Tarafe tRrier 25 dididt
dAqurar, 25 &t A aa 3k 50 A5pEe
HIEH m? s the TARNIC oTSe o 43.61 0.4% d”
3 33.11 + 0.5% d' BT ITgdH THONRIR THfT F
T 60 pmol L ATSee 3R 5 pmol L hivhe &
i ¥ UTH fasar T e, Siefe 9N dodl & G
7 (10:40), STUTT THIATR 37.41+0.09% d' &M 9
YT ¥ 3 YT & AT 3R THTET IUINT 6 forw

The study evaluated the effect of different
environmental factors (salinity,
temperature, dehydration time, light-dark
period etc.) on sporulation and growth in
Ulva. The germinated spores of U. lactuca
were grown under controlled conditions by
using different concentrations of nitrate and
phosphate. The optimum physio-chemical
parameters to achieve maximum specific
growth rate (SGR) at laboratory conditions
were 25 ppt salinity, 25°C temperature and 50
pmol photons m? s” white fluorescent light.
The highest SGR of 43.61 0.4% d' and
33.11+0.5% d' was obtained in the
concentration of 60 pmol L of nitrate and 5
pmol L' of phosphate respectively in
germling, whereas in the combination of
nutrients (10:40), the highest SGR was
37.4120.09% d™. This study has huge potential
in developing nursery culture for the
successful and effective utilization of this
species.

ST & frT 1H-NMR FaeT gRT sitenfies o & Hgcaquf ater Wis dare
ARERET ST+ Siftrercrd T 3R ACTEIATZeH & q1-d faerer $HI HuvdT

Profiling of peak intensity and standard deviation of metabolites in industrially
important red seaweed Gracilaria dura by tH-NMR spectra for benchmarking

Tt FeEleTseT BT AEHS Sl W &R & fory
AeNfies w9 & FEcaql et e darer ARERT

1H-NMR spectra of near-native extracts were
recorded for a large number (55 each) of wild
and cultured samples of the industrially
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ST F TG SR FIAIT T DT b g GEAT (55
TA®P) P fo1q Fae-Sefiar 31b &1 1H-NMR SagT gof
fopar mam H&ftrg anf & ftaa ok 9w fame &t
TUMT 1H-NMR HaeT & &F 7 off R/ 1.56-3.50
e & o SiTef! oiR quvea el & drd Teeaqu
3TCR ST 74T Tl H 3R (0-0.98) 31X e fararerT
(0.2-0.81) TeT SITEha AT ¥ Ueb He<aqul &7 ATSg T
geh Afiienl &1 ufcfRe ey aretr 1.56-2.96 didiey
o I &7 F Fafa LA 7 ofd (0-2.03) F |
S D T e (0.13-1.73) TR AT gHH!
qeT ¥, T ACTEICISed (STSeMTer IS, Telaels,
e, SBIHI) AT b ST TRl F I i
e digar siv T 7Fe e 2T 81 39
3l A U gt & b el aRITaerT 7RTT H STheT
Aifiep Hewaqel & Safd Arggee dlfie gafawo &
HRUT g5l 81 1H-NMR TaeT e AeEienge
TS URURS TP & [ & w7 F HEN-
ST geT b O H $eD ST Y IfY vt &

important red seaweed Cracilaria dura to
obtain quantitative data of all the
metabolites. Average and standard deviation
of the respective classes were calculated
from 1H-NMR spectra wherein significant
differences between wild and cultured
groups was observed in the 1.56-3.50 ppm
region. A significant region in the wild
samples having a low average (0-0.98) and
standard deviation (0.2-0.81) was 1.56-2.96
ppm representing  nitrogen-containing
compounds. The same region was found to
have a much higher standard deviation (0.13-
1.73) with average (0-2.03) in cultured
samples. In comparison, sugar metabolites
(Triethanolamine, Galactose, Lactate,
Threonine) have high average peak intensity
and similar standard deviation across both
groups of samples. This observation reveals
that sugar compounds are critical in central
metabolic  pathways  while  nitrogen
compounds change due to the environment.
A signature metabolite profiles with 1H-NMR
spectra confirmed its use as a rapid chemo-
taxonomic tool to supplement the
conventional approach.

QR frawor & ferg ST YRa & IOt afdeit de & IRTeINaT 7
Socio-demographic profiling and asset indicators of Gracilaria dura farmers
from northern west coast of India useful for longitudinal analysis

IRG & ST ufylt e W AReIRa sgw i
1T BN IR6 B TS| &9 <l dci i, R ik
STURT & 20 YRART A I FHTRIS-SiREIDHRT
IR 3R STSTfIeT WUl Gadies $i AT B B
fore ArameeR fmam R &Y er AreRaT & 25% 3R
RISTIRT T 20% off, fTRThT ST e 7445 3R
12,000 2T SR fmor 4 G fofT HrfierT
T I T, TG STeT S AT T Ueh Foel STUTT
(30%) 21 4 30 99 & TR & & &; 15% fads vy &
TS daTeT B BT F HafRid & (Saf 3 ifaReh
AT @ w® R o), $918 4 &9 @1 (it
T TR HebRIHeD T ST, 3Feife] BRe el GRaM,
S TaeTEdTan B I T & forg It 7 1fh

The commercial farming of Gracilaria dura
has been initiated along the northern west
coast of India. We interviewed 20
households from two coastal villages
namely, Simar and Rajpara to document their
socio-demographic profiling and computing
livelihood asset index. The total literacy rate
of Simar was found to be 25% and Rajpara
was 20%, with population of 7445 and 12,000
respectively. Demographic analysis revealed
equal gender participation; a higher
proportion of seaweed growers (30 %) were
under the age group of 21 - 30 years; 15 %
exclusively dealt with seaweed farming
(while others relied on additional livelihood
source); spending from earning had positive
implications on various aspects, namely
household food security, improving their
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purchasing power to meet daily
requirements (50%), education to their
children (30%); followed by savings (10%) and
medical and other expenditure (10%). The
‘Human asset index’ was found to be 0.487;
while the ‘Natural asset index’ was 0.376; the
‘Physical asset index’ was 0.69; the ‘Financial
asset index’ was 0.205; the ‘Social asset
index’ (SAl) was 0.557; while the ‘Total
Livelihood asset index’ was 2.315. The data
will be useful to researchers and policy-
makers for household welfare dynamics
studies.

ARAT ST H BrATHED FALTUT T fraqwor

Analysis of functional traits in Gracilaria dura

IRTANTT ST SAETET BT AR I HEAT: iR,
SERY AR FRa™t T g fahar mam S AT F
for SofterR 3.52 + 0.56 ¥ 4.54 + 0.31% Al 3ilw
W1 & fofU, T 3.11 + 0.29 I 4.20 + 0.39% Ul
ol faieR & TN F P T T 1.5 T AfH
SifterR 3k 1.8 TAT 3t SceadaT &R fReEr
CETSTaRIISE &t Q1 AT & fory HiRkeadiy &9 &
F91 off 3R 0.029 + 0.004 BAIH g FW & 0.092
+ 0.001 el g FW Wit TRie (TT) Teaher
Tes offl IR AuEel §, WMdH 22.38%, fifUs
25% 3iR PEEEST 30.67% HaRT ¥ 3Hy by T
T AT 5 BT 377 &N Gt FAT b forg i g
TR 1R <21 7R 6t USTaR 5.02% & 3.43% TF
offl IReRl dI B &b AT 7 U Fod U al, elfebT
T FHe (2.51% + 0.21) 3R I 3,6-U8I8Sl-
ToraeIoT (31.21% + 2.02) & A1 AR & oY &
T 3 Sier-21f Hae ot off| s st s
(1AA) R ¥ gbg fFT 0 T AT A ik
Ay o, Tl e RIS (GA,) &t 7eFT
& Py B AT ¥ feep oM ey 7 e Hew
& PRIRHD el § TE@qU 3R B TWE /T F
gfe i

Gracilaria dura populations were studied for
three consecutive months viz. December,
January, and February. The DGR ranged 3.52
* 0.56 to 4.54 * 0.31 % day-1 for cultivated
samples and that for wild, it was 3.1+ 0.29 to
4.20 + 0.39 % day". The cultivated sample
showed 1.5 times higher DGR and 1.8 times
higher productivity rate in December
assemblage, respectively.  Antioxidant
potential was statistically similar for both
samples and ranged from 0.029 * 0.004 mg
g' FW to 0.092 * 0.001 mg g" FW ascorbic

acid (AA) equivalent. Amongst the
proximate parameters, protein 22.38%, lipid
25% and carbohydrate 30.67% were

significantly higher in February assembled
cultivated samples. The native agar yields
ranged from 5.02% to 3.43% on fresh weight
biomass for all the samples. February
cultivated samples gave a high yield, but the
gel-strength was highest in December
cultivated sample with lower sulphate (2.51%
+ 0.21) and higher 3,6-anhydro-galactose
content (31.21% £ 2.02). Hormones viz. auxin
(1AA) was significantly higher in December
assembled wild samples, whereas gibberellic
acid (GA3) was higher for the cultivated
samples of all the months. The study,
confirmed  significant  differences in
functional traits of economic importance.
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Hhell § 96 3R IRIARUT J9a-0Re Hifcrerarafie ufifarsn § aReda

Salt and osmotic stress-induced changes in physio-chemical responses in
peanut

ot 7 Hifcrp-Sta IR ufifeharait & wrer-arer
a1 FTe AfFRT O AT 37 IR 791 &
TTET T 3T ST T o1 & BIRUT TR
I~ g1 AR FIRED Hfsparsi o JHA §a;
I TP TGO HH & T | S FARIher Y/at
ST ¥ T % TE Fhed! J FepIel-Uepa Pt dlel
-1 5 3T BT FHH B T Fope feam of ey uferifer
T ARt 7 HICH-| & T -aa & gerdg T aNasT
Sl H IHA DT Hepel (&AM Fo Afch Bl Aaurm
3R Rl ST+ et dige-| wfifeear sl gRT
I ST bl &I T b T |

Effects of salinity and osmatic stress were
studied on photosynthetic machinery and
physio-biochemical responses in peanut.
Stress caused ROS generation and
destructed cellular processes; and ultimately
resulted in reduced photosynthesis. Higher
chlorophyll a/b ratio indicated the reduced
size of PSIl light-harvesting antenna in
peanut under stress. Prompt fluorescence
indicated damages to electron transport
chain at the PSI acceptor side. The higher
strength of salinity and osmotic stress in
peanut lowered capturing efficiency of
excitation energy by open PSII RCs.

qesT H Wittt oiiR yeprer wiwes wfifsparaty &1 araror-avi

Characterization of physio-chemical and photosynthetic responses in Suaeda

GUST eI AR GUST Firger 4 100 MfemeR
IS FeiRIgs (NaCl), 50% & (16.25 Hidieh)
T S (CHSSy)-afad TEukT 3R 10%
UTeiigerse gdie 6000 (HES) & wRaRvlt a e
& TEd 380 (IR 3T 1200 (ST) AShIHI™ Hfer
AN P SRaagS Hf Figdr dF Sufked J
fed Giftearte iR gEr Gene
ufaferarat &1 srea fpar mam aRummT F BT
STSSTaATgS & qHI WIRI WR T I RRIfer 7 goeT
FIIgeT 7 S8R U1 TN BT T+ Iarm iR
9P TRUTRGRY H1E, ATGCIo, TERT iR T
PT Iod WA §3AT | §'°C qfRom=T = gueT FHigH F
C, TR T GUST PeeplvT H C, FbR AT TEewit
qM & GRT HET SEATRATES TRRIBRUT BT T
far |

Differential physio-chemical and
photosynthetic responses were studied in

Suaeda fruticosa and S. monoica under 100

mM sodium chloride (Nacl), 50% strength

(16.25 ppt) of seawater (SW)-imposed

salinity and 10% polyethylene glycol 6000

(PEG) imposed osmotic stress at 380
(ambient) and 1200 (elevated) pmol mol-1

CO, concentrations. Results demonstrated
better photosynthetic performances of S.
monoijca under stress conditions at both
levels of CO, and this resulted in higher
accumulation of carbon, nitrogen, sugar
and starch contents. The &%C results
supported the operation of C; CO-fixation
in S. monoica and ( or intermediate
pathway of CO,-fixation in S. fruticose.
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Plant Omics

fermiir e

qIey e frT @fipd ST A SellhIged IR g aR Y&T & 1 SaT ATIATIh FQTEAT B HY 5 ITIIT
faT ST W< TR I IUTET T Jeaae T ST Wep| 3 FITT T UTey Stasitenfidht, smurfie sfa fasrm,
STTARTD FONTART, TR, GeHel g AT, ITed Uor a Sga T, T far, ured ryvr 31k 7a1 61
AT F 3rerTT F AT urH 21 s MR S s, THe-afesy i % Hhm afvadi
TTETOT U 3fiR SAhISTH & TR & PR, A ol & A1egs & et Ul 3 smifde ik
Siférep T AfesugT & fare, Belitsed ik b dral # arsifde aTa Afesuar & oF, acir gkt
o H GeHSia THERT 3R qIve TshuT, TSR Tl b Fefehep’yl & o1y eliwrged & By, Tt daret &
37 T IYART PRep efed| 5 IT AIESUCT F YR 3R GrE-awolta SFAIfhaT & Arl-Href eTaur |fesy] areq
gl B TGMET S dTel AgWTaaC AT & IR IR Sfed &l

Divisional competences:

Plant Omics division is actively pursuing research on halophytes towards utilizing them as genetic
resources and value addition to their products. The division has expertise in plant biotechnology,
molecular biology, genetic engineering, biochemistry, microbiology, plant breeding and genetics,
agronomy, plant nutrition and soil fertility. The research activities are concentrated on the genome
sequencing, in-vitro characterization of salt-tolerant genes and transcription factors from
halophytes, development of abiotic and biotic stress tolerance in the crop plants through genetic
engineering, mechanisms of abiotic stress tolerance in the halophytes and crop plants, microbial
communities and nutrient cycling in the coastal ecosystem, cultivation of halophytes for the
empowerment of coastal population, improvement of disease tolerance in crops using seaweed
extracts and plant-microbe interaction towards the development of salt tolerance in the crop
plants by halotolerant plant growth-promoting rhizobacteria.

ST SHATY] FRT tATied &Ror ¥ ufera-frdfre siagfy

Transcriptome-guided insights into plastic degradation by marine bacterium

tiefigfiefi cvwreie (fiEh) wd 9F™T t@dd-  Polyethylene terephthalate (PET) is a common
ITINT e Wifed & S e iR-amEesty  single-use plastic which accumulated in the

NS 3 IO T TeReT B environment due to its non-degradable
Fercrat A o 81 &l characteristics. In recent years, microbes from

& & auf 4 T ardrERel & GETSial SR different environments were found to degrade
TARE® & THCT T $i &Far urlt Wit & | plastics and suggested their capability to
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ETeifes, 50 g TR IR GEsal gRT Red o
quf &RUT, S 3R 9T & S B HH B DR T8
ATt 8 & 9T R8T & Jife aafedee ™ ufhar
Sifeet & St 81 Wl eciar e AllW2 RT
wRed & YR IR sEsmfERed § & arr-
T df7 (&) SST H qGed b [AIT0T & ATETT
YIS T8 W HRET H 9l B it i 15 diget
3UEEH & SR SfiF @I Uae F & foTT AlW2 &
SAFME-aTSS JericAd SRAfpucTid fa%isor qrT
f5am T | AlIW2 F mRNA & Jifaafes &R &r
e Area 7 diget i Iufkerfy sk srquferfr &
S AFT-Ples-aRads & SMaR TR ST 5T
TIT T ST BIe gaTay T Hffftig de iR
T qRae yoTelt fSE & A1 Sg- arelt BHImmai
T e & ¢ off T Tere T ST disdY B
SFTARRIRT % arcaferep & Y T &N 718 e s
& for Anw2, diEet @ BTgglemest awdT & 3R Aeer
BT FATTTY h TTETT I AT el &l e
SYGIT & SR ST o e IRER fohaT & UTH ey
% foTT U MIEH-UIE Sexare ~ead =T 7T 2|
diEST I JyEeT B dlel Sl B gfY dISSt &
BISSITS e IS T UeT TR &Y TS 3R ST
@I UATERYT & 3TJdheT THTEM & BT ¥ AThIfaer
ReeH GRT ISt SR 5 GER & foy aar faar
=

degrade plastics under varying environmental
conditions. However, complete degradation of
plasticsis still a void for large-scale implications
using microbes due to the lack of knowledge
about genes and pathways intricate in the
biodegradation process. In our study we
confirmed the growth and adherence of
marine Bacillus sp. AllW2 on PET surface
instigating structural deterioration through
weight loss and hydrophobicity reduction as
well as analyzing the change in bond indexes.
The genome-wide comparative transcriptomic
analysis of strain AlIW2 was completed to
reveal the genes during PET utilization.The
expression level of mRNA in the strain AllW2
was indexed based on the log-fold-change
between the presence and absence of PET in
the culture medium. The genes represent
carbon metabolism and cell transport system
had upregulated in cells growing with PET
while sporulation genes expressed highly in
the absence of PET. This indicates that the
strain AlIW2 hydrolyzes PET and assimilated via
cellular carbon metabolism.A protein-protein
interaction network was built to obtain the
interaction between genes during PET
utilization. The genes traced to degrade PET
were confirmed by detecting the hydrolytic
product of PET and genes were cloned to
improve PET utilization by microbial system as
an eco-friendly solution.

AR T FTfHe YA OR TR auii §&T [uraT R Hferalf+ar aTfeger
& Wl B THIT BT ATheAT

Assessing the effects of Salicornia brachiata Roxb. growth on coastal saline soil
quality over temporal and spatial scales

Af¥e Sreraryg uRac siiR A TffafiaT & wwor
eR-eR Foe wTfaI T & & A gfg 88 & S T
& ~iitfere, TR 3R e o B TR W H
st el 81 ST arear el ¥ e &t i W)
GRSl UlEl & g b yHEr b S Bl afde
BellBISicd UlEl WR I HTeiid A 3 39 a8

Higher salinity in soil increasing due to global
climate change and human interference which
severely affects the physical, chemical and
biological characteristics of the soil. Various
studies investigated the effects of growing
crop plants on soil quality but such
investigations on halophytic plants in their
natural habitat are limited. Salicornia brachiata




@ Sira AT Bl TETAT W@ U APad v
H qod TC galmIsed & drg dferaifrar
FIfAver & Ieadq Hewd oo adid b HIRUl
TRt 3fR wTfres 9T UR HaT dF UEr )
9 WAl BT 3Hhar fopar war | Aferaifyar
STfIUCT @l SIS & &I a1 BT AT (T FGall
I F B8 gR) ToRId 5 BF - e
Torelt I forar mar em

ahgier Fal (Feafer & ) T ger 7 far B
(16S rRNA, nifH 3R cbbL) TEARIT BT FeTAT
féam ) Rferepifar sfaver 6 s &= Bl gar A
fRIT F&T T T H HIHT 31 pH, K* 3fR P,
3R P EC, NO;-N, NH,-N 3R Na" TR’ | g,
GM+ve, GM-ve, P FaINTel, el 3R
ufer TS FAMEs (thet Tfis fiermser wRe)
@I JET Wferpif=ar sifaver S Har § it o
37T foy g TRrell 3, 19 | 91 &7 &1 HaT H 99
a1ferep Pet, SaTT] (GM+ve, 3R GM-ve), Tad iR
UfeAmTEdeE FAME 9, Siafes faarfar sge
R T U [Tl AT g B sty o o,
dferpli-ar S1fEver HaT ¥ OINT aF AT JEMAl
(SFTRET 3R ) & Tgeplferet Sl Ioeh Ter
& Pol FAME 3R FAME SRIHTER BT $reht I=Tal
HAET BT IS b, 396 a9 fSHaR 3iR o &
I H| R a3t o 5, Aorpifer sTfver H
72T § Pef JFCIRAT, GM-ve 3iR Hel FAMEs &t
T¢I g$ I5aRId A el ATgsieae AreTid
qSeTd BT 21 39 3T & ey aremdt ik
e TIHT IR Uit a1 & Ui W el
FIfaver & He@qul El & g FRa 81 gRo
T ¥ T qIRRRIfPBT 7 & e & forg
oqU FIfaT Eshid A BT TogR & oy
Riferpif-ra FTferer &Y emaT Tafdid # &
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was selected to assess its effects on the
soil quality over temporal and spatial
scales because of its highest importance
value index among the naturally growing
coastal halophytes at the studied sites.
The root zone soil of S. brachiata was
sampled (six times in one growing
period) from six different coastal sites in
Gujarat.

Soil characteristics, microbial community
composition (ester linked-fatty acid methyl
ester profiling) and genes (16S rRNA, nifH and
cbbl) abundance in comparison with control
soil (without vegetation) were studied. The
root zone soil of S. brachiata had significantly
higher pH, K* and P, and lower EC, NO;-N,
NH;*-N and Na* contents than control soil. The
contents of total, GM+ve, GM-ve, total
bacterial, fungal and actinomycetes FAMEs
(fatty acid methyl esters) were higher in the S.
brachiata covered soils than control soils.
Among the studied sites, root zone soil from
Diu possessed the highest total, bacterial
(GM+ve and GM-ve), fungal and actinomycetes
FAMEs, whereas the Vivaniya site exhibited the
lowest. Among the sampling periods, S.
brachiata soil exhibited significantly elevated
contents of total FAME and FAME biomarkers
of microbial taxonomic groups in the initial
two sampling months (August and October),
followed by December and the least in June.
Compared with control soil, S. brachiata
covered soil possessed the microbial
community shift related to the enhanced
abundance of total bacterial, GM-ve and fungal
FAMEs. The findings of this study confirm the
significant effects of S. brachiata on saline soil
properties over temporal and spatial scales.
The results strongly suggest the potentials of
S. brachiata for the restoration of salt-affected
degraded lands for healthy ecosystem
functioning,.
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T SHaTvl-STeTRE dienfamrger aaRTgs (AR &R0r & IU-Ieura: w7

fSITET SR @rer WS SiaTet St elagdT UR frsTehar @ s

Marine bacteria-based polyvinyl chloride (PVC) degradation by-products:
toxicity analysis on Vigna radiata and edible seaweed Ulva lactuca

T SAATOpAT §RT dfeftfamrset FelRiss (ddid) @
TNfEAeem e vl gRelr & oY At Su-
ISl B IS P 3R Oar & oiftd S
fsTeRaT &1 i o &1 raeadar 81 g
ST H, UTYep HTeR N <1 FE Sarpet (T-1.3,
BP-4.3 3R S-237) §NI ScUfeq dfefifamger
FARSE &R P IJI-IATE] (PVCDP) BT Heid
13w RATCT < SRV SR Foa clacapl & A
R uThar & for fasar mam em i, He oirs,
R, WX 3R wiesd weaaar (0T (2, 4-31-
TE-GeTsdthIsel) Hihe) | gt Pl 24 Tifep!
& gga SIAT-TIeE gRT $F 78 off difefiEed &
efer #fior & ufcerd sigRur & H ig Hecqqul
TRy R A wemedt | @rht wrfae on
T et (Sear ofagen) §, fARASY T &fte
foeprer == # g famm ddfEndt & arer e e
& yeeT % a1g, I Saret 7 avie wET 7§ gER
gaiT 3R NRAS (2% ) argeieie &1-1.3 5 SweraH
FARher-T 3R FARIther-at Sof

Biodegradation of polyvinyl chloride (PVC) by
marine bacteria is a sustainable approach that
leads to the production of different by-
products but their toxicity needs to be
evaluated. In the present study, polyvinyl
chloride degradation products (PVCDP)
produced by three marine bacterial isolates (T-
1.3, BP-4.3 and S-237) in the culture
supernatant were evaluated for toxicity on the
germination of Vigna radiata and growth of
Ulva lactuca. A total of 24 compounds
comprising of benzene, fatty acid, ether, ester
and plastic stabilizer (tris (2, 4-ditert-
butylphenyl) phosphate) were identified by
GC-MS using diethyl ether solvent extraction
from the supernatant. The per cent
germination rate of the seed treated with
PVCDP showed no significant effect but
germination index and elongation inhibition
rate were influenced significantly by PVCDP
treatments. In seaweed (Ulva lactuca), PVCDP
showed improvement in the daily growth rate.
After ten days of treatment with PVCDP,
pigment contents were improved in seaweed
and PVCDP (2%) of isolate T-1.3 recorded the
highest chlorophyll-a and chlorophyll-b.

3T UFR H YRS IROT TR 9 aTer SHaTv] WHe Ao 3R
ferfererar &1 qeiepT
An appraisal of early stage biofilm-forming bacterial community assemblage
and diversity in the Arabian Sea, India

3RY AR, oI 7 14 STeHT-31eRT T (S1a, 3T
3R F4aT) R QT IT-31eFT Jdal (B Hi Tllse
3R UieiReTeT & TRed Tllgs) W TRMNS TR
(24 612) B IR I Tl STETIa] Y AHETRd
HET 3R TR BT 3 HaeH-fniR 3i arreft
gl e 3TehHUT (Toiied) faifer & fbar mm wefiey

The community composition and distribution
of early-stage (24 h) biofilm-forming bacteria
on two different surfaces (glass slide and
polystyrene plastic slide) at three different
locations (Diu, Alang and Sikka) were studied
using a culture-dependent and next-
generation sequencing (NGS) approach in the
Arabian Sea, Gujarat. The most dominant phyla
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fafer &7 IUART e g TRIT AT o AT oIl A
T U Wise WiCHaciNgT BT om -
MeFIRAT a7 A1ge) & T ST HAal IR I o
3R PeT TEARIT BT 46.7% A 89.2% oIl HIE-
R e § T el & R |as |
TEISFEIRAT 3R Tiaey BT I W Higell b &Y §
foxarm uRfre Suffaefiexor & SR, BEgiaE-
&RUT AFARAT +f) e A TS IR T | 3 LTI
TR IR TR0 & aRfthe-Ta B Ffard e
ST MSHIed TS AaERu H liRed
&RUT H HESTR & Fehe Bl
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observed using the NGS approach were the
Proteobacteria among the sampling sites.
Gamma proteobacteria class dominated both
the surfaces among the sites and accounted
for 46.7% to 89.2% of total abundance. The
culture-dependent analysis showed
Proteobacteria and Firmicutes as the dominant
phyla on the surfaces within the sampling sites.
During the initial colonization, hydrocarbon-
degrading bacterial strains have also attached
to the surface. The outcome of this study
would be of great importance for targeting the
early stage biofilm-forming and hydrocarbon-
degrading bacterial isolates may help degrade
plastic in the marine environment.

Wt AaTeT & 3 b STANT | HBIBHAAT BoalferT &b freg SHIeY & Uty &
T ITARSRN SN @1 et et sifireafen ferstwor

Real time expression analysis of disease responsive genes of tomato plant
against Macrophomina phaseolina by usage of seaweed extract

TIRTHITCH STT & UTH UfReT Hedt St (DEGs)
& BATHS TICIT & AMIR T $oT 15 ST BT
T foraT T 3 e SfiHY <t aver rfifh &
HHTRIER & o0 LeACT ST T I 3fefaiia
=0T & U 5 T T o $T 15 WS TR F W12
U et B Haffd far sk udd o &
T UREdT et o 1 5 TR &1 TS &1 T T
qorT # THEHTT mele ¥ qaesd), $eTRums,
UaTR-3 S &I if¥eafeh e 16, 11, 8-TA1 &
e q1g 7%, SiEfd $IRUB25, SecgHRepaIS70,
JTIe2, elfdeT-si g RA®R Brge i o
SFTHT 2.81-5.24-TAT $f AAfveafh @) ey
9q 98 & b Iomm-gadt ofF giafeoeer
TeFCIaeR HIST 5 ¥ U7 Y JoT § THe+0F TaTe o
15.02 T[T & f&aT, STafds 0 &t g 5 78 + T
s W dicIeTs 4 &t freett st (1.39 -
gfvact) & gaaT & | I S ApiwiEar & oo
THIER & el 5 O UfCRTe F aRra 7 oMfeyet &1

A total of 15 genes were selected based on
functional annotation of defence-related DEGs
derived from transcriptome data. LeACT gene
was used as an endogenous control for
normalization of the relative expression of
other target genes. Of these 15 primers, 12
amplified a single amplicon and fold change
expression of each gene is presented in figure
1. The expression of XET, ERF5, PR-3 genes was
found more than 16, 11, 8-fold, respectively in
SE+M treatment compared to M. while ERF25,
WRKY70, JAZ2, lectin-domain containing
receptor kinase genes showed the expression
of around 2.81-5.24-fold. Interestingly,
pathogenesis-related genes transcriptional
activator PTI5 expressed 15.02-fold in SE+M
treatment compared to M, while lower
expression (1.39 fold-change) of PTl4 was
reported in SE+M treatment compared to M.
These genes are indeed involved in the
resistance to pathogenesis in tomato plants
against Macrophomina.
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o« =T wreerT g™ & qPCR & wre™ & i atfieafes faon Sigt ERF25: gferef Yedifaa thaez2s, WRKY70:
WRKY gfiee $harew70, JAZ2: ST ZIM-SHF FIEH 2, 4CL: 4-BIRE - CoA fomIeT-aed 9, XET: STgaingad vel-
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A1 AIE IS SR (n=3) + SE & P=0.05 W S0 &1 U@ it & ek T AR 39 18RI & d18 $T Adad
Hecaqul B9 § =T 78T &

Figure: Genes expression analysis through qPCR of different treatment pairs. Where ERF25: ethylene
responsive factor2s, WRKY70: WRKY transcription factor7o, JAZ2: jasmonate ZIM-domain protein 2, 4CL:
4-coumarate-—-CoA ligase-like 9, XET: xyloglucan endo-transglycosylase, PTIs: pathogenesis-related genes
transcriptional activator, LRK: lectin-domain containing receptor kinase VI.3-like, FRK: fructokinase MPK4:
Mitogen-activated protein kinase 4, PTl4: pathogenesis-related genes transcriptional activator,
ERF5: ethylene-responsive transcription factor 5, PR3: Pathogenesis related protein-3, M:
Macrophomina; SE: Sargassum extract and C: Control. Values represent mean relative expression (n=3) %
SE at P=0.05. Means followed by the same lower case letters within a column are not significantly
different

TAT AISCAS! FIRT URITe SHTITISSw & S TP BT JTheT

Genome size estimation of Aeluropus lagopoides by flow cytometry

(’FR’}W ?}7]?17733'?7 B AHM M@ The genome estimation analysis of Aeluropus
ﬁwmmq:ﬁﬁqqgﬁ FNETe, HrAce & lagopoides was carried out from the freshly
Tl HISEHIER T ST Ik T BTEE IS B hydroponically grown tissue using flow

cytometer with the help of CSIR-CCMB,
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Hyderabad. The genome size of Aeluropus
lagopoides was estimated using k-mer
frequency distribution method. The result
indicated the diploid genome size of approx.
400Mb. When O. sativa ssp indica (approx.
400Mb) was employed as known standard
along with Aeluropus sample, both samples
produce similar peak. We estimated the
Aeluropus haploid genome size 200Mb.

Jal

.........

fR1: el QTSI BT SUANT DR VefRITe i IgSe Pl SfHIH Sldber|

Fig.: Genome estimation of Aeluropus lagopoides using flow cytometry.

e RS &1 Y 3R T I A TURT 79 T frreaefor

Cultivation of Juncus rigidus & extraction of vegetable salt from dried biomass

TS T W TR & forg, wraeR et & e &7 9
i RITSH & e U {01 HTaUAAaiRes
dife deeR § 1:1:1 & ST HaT: Xh: W1E & Aoy
BT ST &R el 2000 Seve NS el T TR
IR 1 11 offl Siepw RiTew i a [T ity et
& TDT BT ITeTT 3R ISR B & folg IR &
el T AR & AT & 3 HARIfe faar rm
TR & T F 3 x 3 Hiex & g a1l FeT 900
ot &t By Hr TS

For mass propagation, the rhizomes of Juncus
rigidus were collected from the Gogha area of
Bhavnagar district. A total of 2000 Juncus
rigidus plants nursery was prepared using a
mixture of soil: sand: manure in the ratio of 1:1:1
proportion at CSMCRI pot culture. The nursery
plants were transplanted to costal area of
Sartanpur to study and develop agronomical
and cultivation practices of Juncus rigidus. A
total of 900 plants with the spacing of 3 x 3
meter were cultivated at Sartanpur field
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Fig.: General view of Juncus rigidus in nursery

Fig.: Field view of Juncus rigidus at Sartanpur (Sea coast)

UeIRITW ciII91eW & AlRab7 BT SRIOH GaTe 3 STTI ST R 37ege

Study of AlRab7 from Aeluropus lagopoides on ion toxicity in transgenic tobacco

g & TSRS WUTTelt 319 ifeet F%s gRaew  The plants endomembrane system of the
Jeadh & RIfed WF‘I?F{LFH % qfigge  cellular compartments with its complex
&1 R e et &1 GeR el g membrane trafficking network facilitates

transport of macromolecules. The

3k fafire HIRG Pl o1 ¢ ¥ F I ondomembrane dynamics are essential for
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3T & SR STaT HIRIHRT arTaRT & SFHerT
et &1 dig T Rfchepr dive deal iR fawrn
JITIGAT 3 fTT T SeTerg & w0 F 1 rell & 3R
ook BRI @ 1T ¥a & fory fawewor
afrmell @ UedT P B AIRab7 @
sifcrarfeafss, TeRive oaiged & T g
uRae SfiF, 3R SR P ¥ gER 3R
Tiaafeed 3 smafe 3iik sffawiiefea aamg @ &9
f&am 39 STetTaT, Al =1 B She 3R
T R amafie aeTat & ATe wTgeIer e ABA 3R
IAA & foriSeh 9 & foRam J8oR f[darT (IS 3R
TET S91S) NaCl T1d & AT ST |AA a3 & 1)
Tewds faT ST |ahdT 81 3% 37T, NaCl a9
% RM gigoifeg ¥ 1 it dcfel W) a¢ §U
TEHEH Ted 3R ol ICHeT Pt Foa T TS
SHIfEPTAT & Jeck i R / SriTERy o1 gema
et 1 ARF a9 SUaRT & SRH ciieT 5
ROS ¥ &R W &N gAR GRUM §ard &
AlRab7 T T BEE e, ROS
AR, Thed Saewie 3R gaiT @
FRIFRT e arefl dargerR Ara W fERRIe 3k
eifed AT CFUIC Pl G SR A eb a1
BN G H Bl

T3S 3NTe- S P AT aTe 1 3HTe3Ts - CSIR-CSMCRI

maintaining basic and specific cellular
functions including adaptation to the
extracellular environment. The plant vacuole
serves as a reservoir for nutrients and toxic
metabolites and performs detoxification
processes to maintain cellular homeostasis.
The overexpression of AlRab7, a vesicle
trafficking gene from Aeluropus lagopoides,
improved germination and growth and
reduced ionic and oxidative stress in
transgenics. Moreover, the root and shoot of
transgenic tobacco showed differential
accumulation of phytohormone ABA and IAA
with different ionic stresses. The improved
growth (root and shoot length) can be
correlated with higher IAA accumulation with
NaCl stress. Furthermore, the increased
stomatal density and higher number of open
stomata on both leaf surfaces in transgenics
during Nadl stress suggest better gaseous
exchange/functioning of guard cells. ROS
remained at low levels in transgenics during
the different stress treatments. Our results
suggest that the AlRab7 transgenic tobacco
ameliorates ionic stress by facilitating
differential and selective ion transport at
vacuolar membrane regulating hormone
signaling, ROS homeostasis, stomatal
development, and movement.

VROV SIS & ST AIHKT2;1 3 SHICR &1 Stotfae a-Te [fesufeT
PrfcHD FedIa-T

Functional validation of abiotic stress tolerance promoter of AIHKT2;1 gene
from Aeluropus lagopoides

HKT SUIRER || FE-ZRUICR & ©9 § 1T I §
3iR Oyt BT FTaurar a1F F baT 81 AIHKT2; 1 36
Teb 760 ST} THICR &5 @b 31T, b 3R Fell
far mm quf dErE FERR S 1, snifde o
gfifeharal 7 onfie o3 f9-Fame a 81 i
fa@o pCAMBIA1301 & @9 fhu T o 3R
R e o dr Refy 7 g
TYTgRTRT & forv srema= faam mm & 1 JuiE
T Tl & fob I8 IR Uit AT RIT dRgperes H

HKT subfamily Il functions as Na*- K* co-
transporter and prevents plants from salinity
stress. A 760 bp promoter region of AIHKT2;1
was isolated, sequenced and cloned. The full
length promoter D1, has many cis-regulatory
elements involved in abiotic stress responses.
Different deletions were cloned into
pCAMBIA1301 and studied for its efficacy in
stress conditions in heterologous system. The
T1 seedlings showed that this promoter
expresses in leaf veins, shoot vasculature. T1
seedlings were subjected to Nacl, KCl, NaCl +
KCl and ABA stresses.. The smallest deletion-
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2<h 81T 81 T1 1S NaCl, KCI, NaCl + KCI 3R
ABA T & 3T &1 Fa BieT [Jaliae- St 4 = off
Siee sifeafh s wifd quf aars sHies aik
3T o T JereiT 3 SF 2 7 Foara Tfafey &t
TE1 37 qROMET & o ForaT & 6 AHKT2; 1 Tiex
3ifdes a=a wfafear ¥ onfier & 8iiv fasiT D2
dret F q ARSI Ja S anfier fafteT
SiT &t deTa-sraRadH st @t g & forg
TITH & el &l

D4 also showed GUS expression but highest
activity was observed in D2 as compared to full
length promoter and other deletions. The
electrophoretic mobility shift assay using
stress-induced  protein  with  different
promoter deletions revealed more prominent
binding in D2. These results suggest that
AIHKT2;1 promoter is involved in abiotic stress
response and deletion D2 might be sufficient
to drive the stress-inducible expression of
various genes involved in providing stress
tolerance in plants.

TH SHAICTST (3RfP¥ BT3alforar Tet.) § [ & e &t faferei1-aRa e
Silicon-induced mitigation of drought stress in peanut genotypes (Arachis
hypogaea L.)

G & TG DI U T qATaRufId 16T AT ST &
S forey TR OR RIeT ST Y St AT dvdr
&) afur s ¥, Riferst (Si) I e o @ik
3 R et sferey (siioh7: ooft & ag arer
aiiR e, Eiofr26: et afer & agy arer afiv srf-m)
o T ST oF bl qe b forT g AR
aRec, FafE, 3T SRR, g Sxve
SIS FSTfRIT (TRATE) IeuTeH, Uelaiifiree
TPl SR FATTRT WhIger S A9 b T G &
TTGT T B BT 3R Si SR QT Sitergy 3
@ & Rl § wfer dve aw@t $ Som ik
qRge BT BT FGTaT & &, JAT 3fda: uref & gfg
@I 91T AT 81 Si BT IR SFTIHANT F797 ferfrs
RIFNSIT BN B deh YBIT TOYDH quids B
aferefrsfed erfcr < s & | guRaiieags fSam=gest
(TE3El), e (He), TEhae WIS
(v, fameer Wediesw  (Sidive), @ik
TR Rewed  (SeR) o iR-GomgHT
GEeifaase S WHEe (TUAY) 3iR e
(Ofegue) S Gomgifes  wlisiifdase &t
feparefierar Si & T I7eh qef=iT o I o a8 Si bl

Drought stress considered as a major
environmental constraint that frequently
limits crop production globally. In the current
investigation, drought stress-induced
alterations in growth, ion homeostasis,
photosynthetic pigments, organic osmolytes,
reactive oxygen species (ROS) generation,
antioxidative components, and metabolic
profile were examined in order to assess the
role of silicon (Si) in mitigation of drought
effects and to understand the drought
adaptive mechanism in two contrasting
peanut genotypes (CG7: fast growing and tall,
TG26: slow growing and semi-dwarf). Si
supplementation considerably promotes the
uptake and transport of mineral nutrients
under drought condition in both the
genotypes, which eventually promote plant
growth. Exogenous application of Si protects
the photosynthetic pigments from oxidative
damage by reducing membrane lipid
peroxidation in both the genotypes. The
activity of enzymatic antioxidants like
superoxide dismutase (SOD), catalase (CAT),
ascorbate  peroxidase (APX), guaiacol
peroxidase (GPX), and glutathione reductase
(GR) and non-enzymatic antioxidants like
ascorbate (AsA) and glutathione (GSH) were
either maintained or increased in both the
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gfafeear & ST SHFTeTSy & a7 dr 9417 3ET AT 9S-I
& S A AHRT 3R AT 3Tedbleet (Setrol, HT,
TaCIeT) P ACEICTSCH Bl e ™-IRe Ioa T
di2e $ Jerm F Sielt7 SHeRT F o,
s, fedee, diere, ik =ir-gaiieien),
foraf) Siof2e &I e & TH1-gRar e dd
21 39D STETaT, TR-Si T YT T JorT 3 G5 &
TE & ded Siei7 ShFIeRT # geid-3-URiie s
TS (mEEy), e o (ses), e
URiE (S1Y), 3R ST ST Prseigd i & wR 7 g
gél IR sy el § Si-Heawes Sfer o
AT & S ARIND, ST TR 3R TR
fefehl IR U DN USH B &l TS Seqa
ST P & b Jrohell & SiHIcRT & g@r
AT TR BT Si PRI §RT FERT AT
| 2l

Loss of crop
growth and yield

Negative effects on
growth & biomass

f

Oxidative stress

Membrane peroxidation

Generate ROS

T3S 3NTe- S P AT aTe 1 3HTe3Ts - CSIR-CSMCRI

genotypes in response to Si under drought as
compared to those without Si. Silicon-induced
higher accumulation of metabolites mainly
sugars and sugar alcohols (talose, mannose,
fructose, sucrose, cellobiose, trehalose,
pinitol, and myo-inositol), amino acids
(glutamic acid, serine, histidine, threonine,
tyrosine, valine, isoleucine, and leucine) in GG7
genotype as compared to TG26, provides
osmo-protection. Moreover, Si application
increased phytohormones levels such as
indole-3-acetic acid (IAA), gibberellic acid
(GA3), jasmonic acid (JA), and zeatin in GG7
genotype under drought stress compared to
non-Si treated seedlings suggesting its
involvement in signaling pathways for drought
adaptation and tolerance. Our findings provide
comprehensive information on physiological,
biochemical, and metabolic dynamics
associated with Si-mediated water stress
tolerance in peanut. This study indicates that
the drought tolerance efficacy of peanut
genotypes can be improved by Si application.
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Fig.: Schematic overview of the ameliorative effect of Siin two genotypes of A. hypogaea in terms of
physiological, biochemical, and metabolic adaptations under drought stress.
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FATI Tfereht SR T8 feT 3R Weprer WAAWr & A== & a9 A eawige

HoaISRT UR{eT Tt § STRif~ep fsTehaT T TauraT TedRudT hid-cleiNy
Salinity mediated cross-tolerance of arsenic toxicity in the halophyte Salvadora
persica L. through metabolomic dynamics and regulation of stomatal
movement and photosynthesis

TR 3T 3 oaureT 31 3R & wefharTes
e fJdmaren, wehea R ik
HIfad AeHIATSea/aaad AN 6 U&d & &
forw areer faram v, gfferr & aaurar 31k RifFe
TG-S Fecaqul 3 98 BT aTSUIeAS o HTEAH
Y el P JHGH BT BH B b [T Wb I Hel!
TRIfERAT T G <7 81 NaCl STURIT = Tehet As
TISTEI0T Y T A As TG < T & TbTe FHITD
T (+39%), V& ATeTheT (+190% ), STel SUART
TEIAT (+55%), W19 IS 99 (+37%) AR
SIS SRIRY &R (54%) ¥ GuR M arqura
SIR/AT SR T b Tl U9, TifaT | Pt 64
TeEiaEed $f gEaE dr s, AR A
YeETensed & - dieiifrase nfemer
3R ReTy feciadifthper & QuR @<d U4,
gfRfepT § TR ATRAfFTep-STaureT TTe ARSI e
I TR 81 AT HeElesed S dieithied
Fhis oRre, 2R, e e, agRa oRre,
Ao tRrs 3k R wre), s cits
(erfe  ofrs, RdH, s,  arsR,
ST 3N TRRIRM), dgee o Tegad!
(#feres wRre), alfferaTfers Ui, oiik a-hieieeiRe
3), IR AMDIY BrESBM RIS &b Tabel
g Pt G H RIS + NaCl & T Tire
& T&d Iog TR UX 9T 81 81 390 37T, afgeiid
FAIVIT ¥ T, TSI 3R R af agT fam,
T 7. gRfET § Svavg-diet $ ST T B
URT TR FHdr & oaurr 3R / a1 IRFE B
arfepar & Hecaqul w9 F AT 8 dret g
arit F gRieId PR TRITY, WIgce T,
ASIGaEelc 3N SIREREGTgelc  aauTd,
AT RS TaTaed, 1R TR g e

The present study assessed the synergistic
effects of salinity and As on photosynthetic
attributes, stomatal regulations, and
metabolomics responses of the xero-
halophyte Salvadora persica to decipher the As-
salinity cross-tolerance mechanisms and to
identify the potential metabolites/metabolic
pathways involved in cross-tolerance of As
with salinity. Salinity and As stress-induced
significant stomatal closure in S. persica
suggests an adaptive response to decrease

water loss through transpiration. Nacl
supplementation improved the net
photosynthetic rate (by +39%), stomatal

conductance (by +190%), water use efficiency
(by +55%), photochemical quenching (by +37%),
and electron transfer rate (+54%) under As
stress as compared to solitary As treatment. A
total of 64 metabolites were identified in S.
persica under salinity and/or As stress, and up-
regulation of various metabolites support
early As-salinity stress tolerance in S. persica by
improving antioxidative defense and ROS
detoxification. The primary metabolites such
as polyphenols (caffeic acid, catechin, gallic
acid, coumaric acid, rosmarinic acid, and
cinnamic acid), amino acids (glutamic acid,
cysteine, glycine, lysine, phenylalanine, and
tyrosine), citrate cycle intermediates (malic
acid, oxalic acid, and a-ketoglutaric acid), and
most of the phytohormones accumulated at
higher levels under combined treatment of As
+ NaCl compared to solitary treatment of As.
Moreover, exogenous salinity increased
glutamate, glycine, and cysteine, which may
induce higher synthesis of GSH-PCs in S.
persica. The metabolic pathways that were
significantly affected in response to salinity
andfor As include inositol phosphate
metabolism, citrate cycle, glyoxylate and
dicarboxylate  metabolism, amino acid
metabolism, and glutathione metabolism. Our
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g =ar fspul ¥ G frear § 5 AR findings indicate that inflections of various
YeriaTged 3R TagaT goif & ufadH v, gifgr  Metabolites and metabolic pathways facilitate

W\ TR Rt S. persica to withstand and grow optimally
i 3R @ T even under high salinity and arsanic

e TP A Fer 3R Fg Y Ij,laﬂl TS Y conditions. Moreover, the addition of salt
S ST, TV AT A 59 sAhIST & M@ enhanced the arsenic tolerance proficiency of

Ferefierar qarr 7 gfg &3 this halophyte.
“.‘;m. Galactaric

o v vl vt eravrar ailk sifRes aera & arefl e wu @ uRafia gamaat o gaf ater gamray wwit @t
AreTeg wfgffea
Fig.: Schematic representation of metabolic pathways showing the differentially changed metabolites in
S. persica leaf subjected to salinity and arsenic stress.
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Improving the quality of salt at Rajasthan and Gujarat Salt-works through
scientific interventions

THE 3R IeureT gfg & fog goas &
& WFTIa SFTRATaTY & | WEdhRiar

HTHSEINR-HCHCAIARSME ATl a Tebritepr
FHEIRAT &k vogamRe sifteRal 7 Age &1 SR
farar 3R Y&k 1T GorT & forw e i o 7
GUR bl GGDHAT D TR F Bofde &, YIRS,
ORI & SFR@TeT & |rer = $n sRar &R
QUISTRET AHIRAT § g fier & a1e Higel Hiee
B (THTHUR) ReRid e & foru 2 et &l yea
&I ] TITU Bl A1 s ATaeet, et At &
IS ST 3R Ta1d! Jal & ATER W fEle 3R
faaRecr fpar mam R F9e Sware # Hivgangam-
HoAuaRiTaTRaTS 6 depviichl/ HienfidhT o UaRT s
&5 H 3R] TUIRIT alel THS o foTq Sedra wifehar e
g o mam gfarsEr AR site wrfer afafafert
& fory 20-25 AT & SfeRTer R THARGH rftrepTRar
& Ty &6 T SIRT fapT R

SRR &t THRIHS AHRIBT B FT W& F oIy
AR} FaR 37k yafe Jerar ueM $f TE1 TIUaTs &
afeEman @ SR @ngeiRe ufrewr f&ar wmm
HOFITEIR-HITHTHHR MRS Fit T drenfidhr a1
PN FR IATed FHH e % for 3ifre SuIh
T T B

Working with marginal Agarias of Halvad
region to improve the quality & yield of salt

Scientists and the technical staff of CSIR-
CSMCRI and AHRM officials have visited the
site and discussed with Agarias of the Halvad
region, LRK, Gujarat, to sensitize them about
the need for improving salt quality towards
better income generation. Two sites were
identified to develop Model Salt Farm (MSF)
after getting confirmation from the Agaria and
AHRM officials. MSF has been designed and
developed based on meterological
parameters, last year's production data, and
technical issues. The production process for
good quality salt in the field by implementing
CSIR-CSMCRI offering [technology in the salt
works were demonstrated. The field visits
were conducted with AHRM officials at 20-25
days intervals for project monitoring and
progress activities.

Continuous communication and adequate
assistance have been provided to maintain
Agaria's positive mindset. Proper practical
hands-on training has been given to Agarias of
MSF. The salt produced using CSIR-CSMCRI
innovative technology is found more suitable
for industries.
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HCHAEARHIGA Bl Uger & Ifcia
R uf¥reror HRIHHY &1 HETEH

R T Jeured & R veqel w) denfe &
P UYSH PR P U FRIF T GR TH9E I
fera 3R TureT FiEoT useal & & N &€ mfdrerr
PrIpT AN fbw g1 ufdreror BRIl & dad,
R 3R Y& (FIRTIHD) &b J1eH I ufdreai
@ fIftr=T denfe w0 § Fecaqol oid:Aut T Gk
e ht oI MR IuT F YR 3 forT ot archt Y
THBRT & TS Y 9 fFET & ufdremor
PRIHA 3R ISR I § FHE PRI $ SRF
faewsT gl ok EERe 97 o7 ¥ fow off
HaERiTamRaTs dsmee! @ ST fra m=m

Conduction of various 'CSIR-Integrated Skill
Initiative' training programs

The institute has organized several training
programs in the area of solar salt production
process and quality control aspects to cater
the scientific knowledge on various aspects of
solar salt production. Under these training
programs, various scientifically  critical
interventions  through lectures and
demonstrations were shown to the trainees to
understand the basics and to improve the
quality & vyield of the solar salt. CSMCRI
scientists were also invited to give expert talks
and hands-on  sessions during salt

corporations training programs in Tamil Nadu
and salt works in Rajasthan state.

WS daret Y Py ArNfIhT BT ferprT 3k gur

Develop and improvement of seaweed cultivation technology

oo o™ ued & dEd, HITHRSeIR-
HrogudtaRars-ary = Saft), Sl ey
et 3R A ATl o foTq T et
Wt & & F wfdrerr erigy o fhy 59
GRAITSHT & T8d 2021-22 & SR [T 995-
T AT P 49 NIFIIT P wfdreror fe=
ol @ wg A B P sk

“CSIR-Integrated Skill Initiative” program
Under the Skill India initiative, CSIR-CSMCRI-
MARS has organized training programmes in
the area of seaweed cultivation for
entrepreneurs, jobseekers, and fisheries
employees. Under this project, trainings have
been given to 49 candidates from various
maritime states during 2021-22. Seaweed
farming and processing for phycocolloid
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were

production and sap production
technically explained to the participants.

“Scientific Social Responsibility” program
CSIR-CSMCRI-MARS  organized a one-day
lecture programme on "Scientific Social
Responsibility" (SSR) on December 13, 2021
under the SERB-DST sponsored project to
create awareness among the school students
for the nurturing of young minds and spark
their curiosity towards opting for science as an
exciting career option. In this program, PG
students of J.J. College of Arts and Science
from Pudukkottai, Kendriya Vidyalaya CBSE
School from Mandapam Camp, and Govt. Girls
Higher  Secondary School, Mandapam
participated. During this program, lectures
were delivered by the staff on research
schemes for higher studies, seaweed
cultivation & their applications, and the
importance of vaccination for COVID-19.

“Social support interventions”

Seaweed cultivators of the Tamil Nadu coast
were supported by supplying the elite
seedlings of Kappaphycus alvarezii, using them
the farmers produced about 15 tons of K.
alvarezii and earned about 20% higher income.
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o UrEl BT I Pl 8l ARG SR
ygadigs el #, 4 3fRT-3ief WM W 15
T it Seare # anfiret 8 3 o R &
o0 50 €7 %, SRt diet AT TR Y ST bt
8l

09 ¥ 11/02/2022 & IR T ¥a-, 9,
IR fer, afferrg # 25 adi grfior
TGATR-ASATS P AR R PeoiF frsepor
IR TGN & U TRUM g FaTer fshamsi oY
I feerdta et wfdreror feam mm

uLI

About 4500 K. alvarezii elite tissue culture
based seedlings (each seedling has about 50 g
fresh wt.), were distributed to the seaweed
cultivators from Ramanathapuram (Mangadu,
Sambai, Mandapam, Puthupattinam,
Soliyakkudi) and Pudukkottai (Odavimadam)
districts.Under PMMSY scheme, CSIR-CSMCRI-
MARS has started maintaining K. alvarezii seed
stock and aims to produce 300 tons seedlings.
In the Ramanathapuram & Pudukkottai
districts, 15 farmers are involved in seed
production at 4 different locations. So far, 50
tons of K. alvarezii seed material have been
generated for distribution.

Three days of hands-on training on stepwise
operating  procedures for agar and
carrageenan extraction and processing was
given to 25 coastal rural fisher-women during
09/02/2022-11/02{2022 at Fisheries Building,
Mandapam, Ramanathapuram district, Tamil
Nadu.

UISq Sl AL AN SN dh=1hT IR BRIQNTAT-AE-T 31870

A workshop-cum-training on plant tissue culture and gene technology

fedaR 2021 7 ST Il WAE (e Y] Fee)
3% Sfi depitep fasRr o femamsfier sefieary & forw
He-fde ok Sufafde ¥ fav
HITHIMEINR-BIIA TeeT BRPH & agd Th
DHRITAT-TE-Hre0r HRipT N far mar |
AfdT IicaR Fa® 3R FadR B 9 |
BRI § ORI % T Rfafmert $ =9
UfrTRIaT = 9T foT | HRiwH H, Uey SHad Gae
3R Sl STtenfieht &t et a1ch; 3R S AT

A workshop-cum-training program was
organized in December 2021 on plant tissue
culture and gene technology for skill
development and entrepreneurship
development to dynamic aspirants. The target
candidates were graduate and post-graduate
students. Total ten participants from various
universities in Gujarat participated in the
program. In program, basics of plant tissue
culture and gene technology; and their
commercial applications were explained in
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detail. Hand-on-training on few select
experiments were demonstrated. Feedback
was obtained from the trainees, which
revealed that overall program was very much
useful to them to acquire the knowledge on
subject.

s QYarer @ B SR TRIvDRoT Hienfieht § Sierer e dris
(RET-Hidih)

Skill development program in seaweed cultivation and processing technology
(SEA-CPT)

G, HETR ARG 5 G AdTeT FTHE R
fepraefier Wt dienfidt & & F smofl T 2,
forem i & 2021-22 & Sk wférewr sriwT &
AR GEHRUT BT TR fpam wfdrerr dRfeH
AT ThIPd Bt Tae & ded I T
SENfibT (Tau-Hidicl)” o | §9 qragme @1 §&d
e RISR JaTel BT AfreoyHere aread
T drater SmeTRa IET B FHE iR IARe
Sevdl o fofu uRifies S U drel PEre
rfee @t fAmfor s, Ry Serfiiar &t aerar e
bl TG daTet A Heferd 7Y e faemRid Be &
forT Fett Sfaret 31k I7ep SITERINIT U= ST HTH e
&I 3repien & aTer Serfores, SRy M & SR
65 ufersrft 3 & uferfirt ot g HERTSE, M,
T o, R dh TR Feer Jfe R
2 o enfirer om gl T F WS daret B goT
STT, DT TS F TN 31R SRTSET uRged ok

CSIR-CSMCRI, the pioneering institute in the
field of seaweed research & developing
cultivation technology in India, has organized
four edition of training programs during
financial year 2021-22. The training program
was launched under CSIR Integrated Skill
Initiative entitled with “Skill Development
Program in Seaweed Cultivation and
Processing Technology (SEA-CPT)”. The major
objective of this course was to create a high-
quality skilled workforce relevant to current
and emerging needs of seaweed based
industries  through  training/skilling  of
unemployed  youth  thus  promoting
entrepreneurship. There were 65 participants
from academic, business etc. with an aspiration
to acquire knowledge on seaweed and their
applications owing to develop new
entrepreneur relating with seaweed. The
cluster of the participant was from different
coastal states like Maharashtra, Goa, Kerala,
Tamil Nadu, Gujarat, Andhra Pradesh including
union territory Andaman Nicobar Island. The
theoretical session covered basics of
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TR ST H 7P I BT i fhar
T BRI F T dTeT P PiY 3R 5P qo@ W
SR e ofR faftrT St Srarer & faft= Scarel &1
IS = gt bl sl Sael e IR B
& fore aRa foba rm |l Sraret & Ty & e
| @ & forg s fbar mar em fifderse
ST P AT HEARMHS GRATSHT et ot
g ORI $ AGART HT Fal AT Sy 7 &
feior off @re] 2021-22 @ & SR <] fapam T
39 T & IRASHT & Ted IR A& HrRihe
ST 3 & 37IR ORI o GRTHT 188 TGN BT
TR Py oo B & fory ufdfer far g |

seaweeds, with their national and international
scenario of occurrence, and their applications
in various industries. This program emphasized
on farming seaweeds and its importance and
exploring various product from various
seaweeds inspired more the trainees for start-
up business in seaweed. Industrialists
functioning with seaweed were also invited for
sharing their experience with the trainees.
Collaborative project with Pidilite Industries
entitled “Capacity building in seaweed farming
of the fisherman of Gujarat also implemented
during the current 2021-22 year. Till date four
training programs were conducted under the
project and trained about 188 fishermen of
Gujarat ready to start commercial farming.

ORI od i SenfrhY firer (Siewendiom), famr oiik denfiret form,
ORI ARPR FRT AR s SiaTer o Stenfiehr afireror srfshe

“Seaweed biotechnology training program” sponsored by Gujarat State
Biotechnology Mission (GSBTM), Department of Science & Technology, Govt.
of Gujarat

ORI 5T S denfidt fee (Seedicio),
fasm ok dienfidr fwm, ToRT PR aRT
RIS "t dhaTer S Hienficht fremor Srisa
THe Ui feadiy e wRkenr HrRisH Br
AT BT T 3 B  forg St SNt
gafa e ik qer o e & &
FAHITR LI UIGHH dTet Pt 17 TRIggai ¥
e T, R & 10 IHIRaRT & SR &
Sfer & TR IR ThHIHT Y TS | 39 BrighH @t iy
oY Y TaeTNeD WIS & HT-re Gl 2efTet St
drenfidr & &7 § fAdwsr gRT AR B el
fESTTET fobarm T em 397 A T TS e e
STENfidhr 3R $6% He W SR 27 ik fafeT

Five days residential training program entitled
“Seaweed Biotechnology training program”
sponsored by Gujarat State Biotechnology
Mission (GSBTM), Department of Science &
Technology, Govt. of Gujarat was organized.
Total 17 candidates, pursuing postgraduate
course in the area of biotechnology, botany
and microbiology have applied for this
program among which 10 candidates were
screened based on their interest in research.
This program was specially designed with
hands on practical training as well as lectures
by experts in the area of seaweed
biotechnology. Significantly this program
emphasized on seaweeds biotechnology and
its importance and exploring various product
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from various seaweeds inspired more the
trainees for start-up business in seaweed. The
main aim of this training program was to
provide and develop professional skills among
human resources available after completing
their post graduate degree. This kind of
strategy will definitely help the youth and
create more jobs both in public and private
sectors. The collective efforts on R&D and
impart the training on seaweed to the
interested individuals across the nation
undoubtedly supports to create livelihood and
entrepreneurship development.

Hands on training on micro-algal diversity and
their biotechnological potentials under CSIR
Integrated Skill Development training
program

Microalgae are tiny single/multi-cellular
photosynthetic cells that can increase rapidly
and generate colossal biomass. Microalgae, in
general, consist of several essential
metabolites, such as sugars, protein, lipids, bio-
silica, etc. Microalgae have gradually drawn the
attention of scientists, and entrepreneurs for
their high-value products, feed supplements
for humans and animals, transport fuels,
industrial chemicals, pharmaceuticals, etc. The
past decades have witnessed continued and
substantial progress to establish microalgae as
a unique source of high-value compounds and
therapeutic substances as a promising biofuel
feedstock in response to the uprising energy
crisis, climate change, and depletion of natural
sources. Microalgae being an excellent source
of various pigments like carotenoids and
phycobiliproteins, proteins, vitamins, enzymes,
minerals, amino acids, lipids, y-linolenic acid,
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3R raERe uedHl & AaT ¥, 39 FEHT A
Ger-daTe, SeTREM 3iR SR Afhatall aiiR
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and biopolymer, have received attention in the
integrated processes  for industrial
applications, including food, feed, fuel, and
pharmaceuticals, considering its unique
chemical composition, if exploited efficiently
through optimized upstream and downstream
processing. Due to their potential high-value
applications,  these  intracellular  and
extracellular compounds are a pure culture of
a possible strain required to develop to
produce large-scale bio-mass. Downstream
processes for extracting valuable products also
need skills to handle such microorganisms for
large-scale  biotechnological applications.
Through digital and practical demonstrations,
this program generated awareness of the
importance of microalgae, the downstream
and upstream processes, and the products. The
hands-on training program on ‘“Microalgal
diversity and their biotechnological potentials”
has been organized every year since 2019. A
similar training program has also been
organized under the CSIR Integrated Skill
Development program from 12 to 14 December
2022. Nineteen students from different state
universities  participated and received

certificates after completing the training
program.

aIfi@ yfadest 2021-22 | ANNUAL REPORT 2021-22




ot frarfirerers & Tga frem SR W sitersT
T

. 3 faRIeR, war AsT=eD, STETRAST = wpet
3T BfAdhel TEAST Braual afe-eTs dien v
TeRTSe fagfdermer™, STerTia §IRT 17-20 37R<T, 2021
& SRF IR U qAHdl uigmhd ¥ s
ISR A9 W U 3fFarsT AN &an a8
ol QU frafirenery & ded S foar T em
IqE UIGEH Aatigeh  Jelfdened/afdee &
farerent 3 fore =2 e freror ugfey & uRkforg a=ry,
Ie U U N 98] U dR iR rTiTes-
3Tfiep farerr & Il 3iffenT Y THe & forg SR
TR P v IR fasam T e

IR 3R I Hienfr § IcpEdr F IRed
R Rgre farem Srfmy 7 AR

TRETT I, ISP T TP i Aed TS
e ofik diEfihl, I3, afterg §=T 20-30
Rycer 2021 @ AT IFFFEH MR I
TN & Ipedr W Gp APy HRimT F
"R H fahed TATMT A1 T Afeqr arar &
39 IfIR H S8 ISR 3R s "ead &
&5 5 81eT BT JTfey & AR F T &1 5 wephy H g
B A HI D & SR AR SR & forg SR
wafed Iepe AR AT gl W §9H & forg
TR 3T ST ey

(25

M
Tuwo Weeks Faculty Deveiopment Program on
PURSOTT OF FXCELLINCE IN RESEARCH AND ADVANCED TECHNOLOGY

SATHYABAMA

.) INSTITUTE OF SCIENCE AND TECHNOLOGY |

T |

CHIEF PATRONS
Dr. Marlazeena lohnson,
Chancellor,SIST

De. Macie Johnaon,
Prosident ST

Mri ). Mana Bernadette Tamilaras

A

T3S 3HTe- ST HTaTe3HTE3S - CSIR-CSMCRI

Online Talk on Heterogeneous Catalysis under
the UGC-Human Resource Development
Centre, Savitribai Phule Pune University

Dr. Ankush Biradar, Principal Scientist, IMCD,
delivered an online talk on the topic
“Heterogeneous Catalysis” in a refresher
course conducted during august 17-20, 2021 by
School of Chemical Sciences Kavayitri
Bahinabai Chaudhari North Maharashtra
University, Jalgaon, conducted under the UGC-
Human Resource Development Centre,
Savitribai Phule Pune University. This course
was organized for the newly appointed
College/University teachers to acquaint them
with innovative teaching methodology, equip
them to perform better in their profession, and
make them understand their role in socio-
economic development.

Webinar during  Faculty Development
Programme on Pursuit of Excellence in
Research and Advanced Technology

Saravanan Subramanian, Scientist delivered a
webinar talk entitled “Exploring Alternatives in
Catalysis” at the Faculty Development
Programme on Pursuit of Excellence in
Research & Advanced Technology held during
Sept. 20-30, 2021, organized by School of
Science & Humanities, Department of Physics,
Sathyabama Institute of Science and
Technology, Chennai, Tamil Nadu. He discussed
the recent advancements in the field of
catalysis and the molecular networks that are
purely organic in nature and can be fine-tuned
for various applications including catalysis for
making fine and specialty chemicals.
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Interactions with students as a part of Vigyan
Jyoti 2021-22 and CSIR-Jigyasa program

Saravanan Subramanian, Scientist delivered a
talk entitled “The many faces of catalysis” at
the Vigyan Jyoti 2021-22 spectacular program
for interaction with role model held on 25
September 2021 for Jawahar Navodaya
Vidyalaya, Diu, Gujarat. Further, he delivered
another talk entitled “Catalysis and its
transformative impact on society” at the CSIR-
Jigyasa Program: student-scientist interaction
held online on 11 February 2022.

ThATd "diba™ W T SR 6T s=ma

The rescue of people affected by cyclone "Tauktae"
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& HIET { YT Bt It off, THY & BT qEH
e T 9TER STERIETE H AT foRaT TR e,
& AR o foTT 35,000 effex & a1ferp b I aret

The cyclonic storm named “Tauktae” made a
landfall in the Saurashtra part of Gujarat and
brought heavy rainfall in May, 2021 before
moving to northern side. It is estimated that
more than 100 people died and around two
lakhs were displaced. The -electricity-poles
were completely destroyed/disconnected
leading the people in the affected area without
potable water supply. Here is when CSIR-
CSMCRI came to the rescue of the affected
people. We have vast research experience of
nearly four decades in membrane technology
for water purification and desalination. We are
in possession of a unique technology of mobile
water purification and desalination vans.
Defying the conventions, these vans do not
need external supply of electricity in order to
purify/desalinate water. These vans (two
numbers) were deployed in the affected region
of Rajula and Jafrabad blocks of Amreli district

on 23/05/2021. In coordination with the local

authorities, the vans continuously worked for
four days in a row to provide safe and hygienic
water (as per WHO standards) to the affected
population until the water supply was
completely restored. Out of two vans one van
was stationed at “Rajula Magistrate Office” to
cater the water in the Rajula Town and nearly
30,000 litres per day of potable water was
supplied via tankers, another van was deployed
to the most affected town Jafrabad where
Chief Officer of Nagar-palika coordinated with

team CSIR-CSMCRI to cater more than 35,000
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I R e o {ofY TR Frferept 1 S HITHIEITR,
HEUTHTIIRAITS & AT G- fapam

litres of potable water for the people for
Jafrabad and nearby villages.

HERTSS & HIHUT &5 ¥ HI0T 18 | THTRIT AN 6T Toma

Rescue of people affected by severe floods in Konkan region of Maharashtra

uf3e R IS gERISE A H[ellg, 2021 § 9RY
AT N & PR 37T ST a7 BT & H 2005
&Y TG BT JeT & 10 TFT e ©eTep q1am 17 B
TR 3R IRFTG, TT F DD 84F P af ded
forer 81 IR & Riue ok RFe & #78rs
3MYST 7 e 3IfIH fpam wfaa &= §
GgTer i e faT fasteft & f e & o o
TSI R-HTHTERIRIATE  Twifdd drr &
AT § AR HCHIAEHNR-A A RIS P
Hiaged oir M 3R feaufiexer 39 @
27/07/2021 BT IRATG FTer & HeTs & wifad & §
AT fpa T om TRy JIRIETRAY 3 TSy
Y 99 F AR 9q AT 9w sereY @
R iR oo Taeie (Sequastl & Tal &
IR Sty a_ & forq r fopa, o o o
TR SfeT &I 3MYRT T2 7€ J TeTeT el 8l T51 TS
TR 3R JATHUTH & Tiar F et & gfef & forg &
"HETe TR URYe dRIfera ¥ oFq off, T
30,000- 40,000 sfiex = TR gt ufer e Eai &
AT A TYLT T STt off| 5T 7 e SMYfT qETer
B9 & q1E 02/08/2021 BT SU-HSeT AT, HETS
SRT &7 T PT=IT F e [T T IATRRT el
WE P P Ao 7 off wfeey & 3ruer yeee Y g9

Severe floods caused by the heavy monsoon
rainfall since July 2021 in the western Indian
state of Maharashtra are said to be 10 times
deadlier than 2005 floods in the region.
Ratnagiri and Raigad, the two coastal districts
in the state’s Konkan region. Ratnagiri’s
Chiplun and Raigad’s Mahad bore the
maximum brunt of the disaster. The power
supply was completely off in the affected area
without potable water supply. Here is when
CSIR-CSMCRI came to the rescue of the
affected people. CSIR-CSMCRI’S mobile water
purification and desalination van was deployed
in the affected region of Mahad of Raigad

district on 27/07/2021. In coordination with the

local authorities, the van continuously worked
for seven days in a row to provide safe and
hygienic water (as per WHO standards) to the
affected population until the water supply was
completely restored. The van was stationed at
“Mahad Nagar Parishad Office” to cater the
water in the Mahad Town and nearby villages,
nearly 30,000-40,000 litres per day of potable
water was supplied via tankers. The van was
relieved with gratitude by the sub-divisional
magistrate, Mahad on 02/08/2021 after the
water supply was restored in the areas. The CO
of Khed town of Ratnagiri district also desired
to have a demonstration of desalination van at
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¥ FOTlT T OR Ut 39 3@ & folQ 319 I 1R
fSfemer &7 &7 U= o Y 3TBT SIaTs| &9
TG G- T 311R 03/08/2021 T IHTRNT ffer
& WS AER H 4 I ST fT TRIT BTR AhetaTgdeh
PENEREIRID

his place for having such van at district place in
anticipation of futuristic disaster management.
We coordinated the same and on 03/08/2021,
the van was deployed at Khed town of
Ratnagiri district and the demonstration was
successfully done.

[NE =

s QYarer Y By av wfdreror

Seaweed cultivation training

"HICAIATEIAR-ThIPel PIeTel Tger BRI

R el § |l daret & ity & forr 27
TRl A Sl TgRI B! Hed aftia IcuTal S 378-
aRsgd PR AR 3FR & ST & e 3 ol
feareier afdreror ger b am T wfdreor 9 & 11
a1 2022 & SR AT 99T H HSUH Td &
dfterre d e fear Tam ufrernr SR o

“CSIR-Integrated Skill Initiative” program
Three days training regarding production of
value added products such as semi-refined
carrageenan and agar was provided to 27 fisher
women those were engaged in seaweed
cultivation in Ramanathapuram District. It was
conducted during 9 to 11 March 2022 at the
fisheries building in Mandapam village of Tamil
Nadu. Training was successfully organized in
collaboration with the office of Deputy
Director, Ramanathapuram District, Fisheries
Department, Tamil Nadu.

i ghe @ G merlats

LBsor sasfi o swfNsdyr GuoiboLanw @&
GamuPle® mpin” s s s Sgh A

== |
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eRe] AR ATt Suit 3 Rigia 3 e Teerelt  widRrre Bt

Certificate course in theory & practical aspects of household solar
thermal gadgets

TTeecgdl-100 o &< Hfshar fSSTs Ta Soilf-aieT
eI 2 AIeR S IR SJeTs 2021 37K 3R 2021
& SRM "ERe] AR oMt fNicd & AR U
Sfercaer geqell ¥ @fcfhde P ofide & dea af
RepeT STATHT P BT TS fHam Hdwer
TYRNET 3T AT & Pies Fre AT F TR faam
T o) SN et 117 Hfer iy =1 7 feram

Two skill development course under title of
“Certificate course in theory and practical
aspects of household solar thermal gadgets”
were conducted during July 2021 and October
2021, at Solar terrace of Process Design and
Engineering Division under NWP-100. Training
were conducted in both virtual as well as on
field mode. Total 117 participants were
participated.

Inga Sowr Energy Scenars.

esiaRpRo—
Elecwcty conmmpton 4106 TV 1 2072, 14280 Tih i 2040

o e 4 ot et poee gy =

e

Suancs. 5 in nok power rsisfec m o BT
Saves ¥ on Y roncwasks ey courry g ot

By My 307, 5.7 G f mremabie evergy cpacty. reprmserss - 5% of
o s o sy

Torge o bt 150 G o s mramaiie sy capacty by 2000
8o T0 R teer ST 4 expacied Vo ol

CAGR of 1557% hebwan P8 ard FY21

Decentralized solar food preservation system with TES and LES

R gIOR Hiefichr TRet € 3iR gfery ave], TeR
3R WTeT TR & GRT ST ¥ 31UTE ST
el 2l HITHINTEIR-HTTHUHH RIS, HETR
3N, offel ford, eft & Uy, Hered gefes SRy Erer
ICUTRT BT G o fort A3 71 TR & AR SRR
HT feorme, T ik e frar w=m IRRY &
& TfT 89 5 -20 et @ed Tt A =T &
el &, Blefife U8 G drel HISH D Jpfer )
R et 81 ¥ @rer SeuTel o 9[sehT el gu
H @M ¥ o dTel T Y I 7 R S
T &1 el T SR TR & R )
e Rerd qo=r wEeny afifa F 10 fassr 6
Udh YS9 $pb1s T Hi TS

Solar dryer technology is simple and therefore
easily adoptable by the household, community
and food processing sector. Mixed mode type
of solar dryers have been designed, fabricated
and tested for drying of food products like
papad, potato wafers, banana wafers, grapes,
onion, garlic, ginger, red chilies, methi leaves ,
mushrooms , marine products etc. at CSIR-
CSMCRI, Bhavnagar. The capacity of the dryers
can be varied from 5 -20 of kg of raw material
per batch, however it depends on the nature of
the food to be dried. The drying of various food
products can be achieved in about half the time
duration taken for open sun drying. Based on
the small scale design, a demonstration unit of
10 kgl batch was installed at a fishing co-
operative at Khandera at the request of District
Development Officer Bhavnagar.
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fepuer denfirdht & wféfhce Bt

Certificate course in fermentation technology

HITHATEIR P Yael HRIHH & dad fehua—
Trenfidht = oR fawdiar nfirernr srisgs af & k=
S gR TN T 1 OT &1 e Hfareir dris
TEINT ST & AT T UFTE0T UET ey UR hied &l

Four days training program on Fermentation
Technology under CSIR Skill Initiative Program
conducted twice during the year. One of the
training program conducted with a focus on
providing training to Industry people.
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TN SN STUfRTE STet BT IUANT HY ATIRTRIG S BT
fereprar

Development of community garden using treated residential
wastewater

HIequieTRTE-dsa AT et 9 AT 'Community garden' was developed by reusing
iy & mfire e Sfer (>750 :ﬁaqa)wgq; the treated wastewater (>750 m’) from the
I HH .ﬂw Su Refaa a7 constructed wetland at CSMCRI-Scientist's
& ¥ 3 3 Eﬁﬁaﬁ? A residential colony. The community garden

' includes activities like horticulture

Seft nfefftat enfyer &1 saaT SevT AT I & '

aquaculture and floriculture. The focus aims to
&G - 6 (B T IR Tewdn) SR A& - 2 achieve Goal-6 (Clean water and sanitation)
(TTET &) AT HRAT 81 I IrfioT FNISENT & and Goal-2 (Food security) of UN:SDGs. This is
foru faepfra fopar T &, W8T 3w oo wenesr developed for rural societyfindustries, where
3k gRug arfargwem eFf I~ & o gedp Poth wastewater treatment and circular
: 3 A : S . economy can be generated.
Tgls@ﬁ T, N 311?841’5,‘ P A Similarly, the 'Wetland facility’ at CSMCRI's
T g < TARTE wiet (% 2300 fice premises has treated >2300 m’
HIeX') &7 TR a1 & 3R SFEFT Se2dl & T institutional wastewater and used for
ST ¥ 8§ AFa I9ET 3R wafeRor B gardening purposes. This cost-effective and
Tl = gt &t JECK] I guR forar 81 famfyg  ecofriendly system has ameliorated the water
TR e TRE *Wﬁmﬁm quality. The developed technology complies
i & aiiv auRE et B o N ) G with the national mission of “Swachh Bharat”

. and facilitates reusability of wastewater,
W FReft &, R T St B 9 R @9 thereby reducing the dependency on fresh

&l STt 81 39 HorTelt § TP CEIREK IoNId 3R water sources. The system is anticipated to
IRT & Y ezl F 51eT &1 T & I A1 & resolve the water scarcity issues faced in the

< d& ol B &l I & e aiffe auf CEN] arid regions like Gujarat and other parts of
B T TE India, where annual rainfall observed to be

very less.

Ty A e, 02 Heerl 2022 W WIS JUM BT IERET  Community garden at Scientist's residential colony
(HITHHETARETS - SHaTery uiER) developed by recycled water from wetland facility
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BIA-ASITh WIS PRIHT: WITHIATSIR-FAsTT

Student-scientist interaction program: CSIR-Jigyasa

e ArIiie STRSIRIT (THUHSTR) & dad
HICHAMER o7 RIsTRIT PR BT 3iR dsment
& d19 U fraR-fmeT / Hare &1 9 81 39 RisT
BT I THol WR W Fedll § I Aol Bl
el afik MY =T & eI e S 8ilk
Tpoll BT & d19 & 3R BT T HAT o Tpeit
BET BT IR0 3R Jef~e a0t § Wi el |
HoaSaR-HramEHiemRaTs gRT af 2021-22 F
HTTATSIR-RTET (BH-J5TMe |ale) & d&d
faftr iy i R = R st &
HEHTAIET T8l COVID-19 $T Rerfarmfces o S&d
&Y, Pl ORE AR ST g 1, e Jomre
&7 & Parg ey, AR Faey e g e
fEmRaT yaTeTTeT % 5365 BTHT 311 425 et = AT
form AR @ d for Hdersar-
AT RARIRATTE & Jenf~iapr 3R qTast fersti 1
ff et R mm iuHerseR-
Hioquedtamens, derr 3w Hioaurediamang
s TCeH, HeuH (dfferTg) # agd i dwar 3
2 afithers @RI ot ImRE fh T IRy
T a9 F IR R, @ AT TR 3
AT febaT T Fore T[oRTe &5 2 461 BIAT 7 9T

JIGYASA program of CSIR under Scientific
Social Responsibility (SSR) is a connecting
program between Students and Scientists. The
aim of the program is to contribute and
nurture the culture of scientific thinking in
children at the school level and bridging the
gap between the scientific institution and
school students by the practice of “doing
science” with effective/practical learning. As
part of implementation of the CSIR-Jigyasa
(Student-Scientist interaction) programs were
conducted by CSIR-CSMCRI in the year 2021-22
to encourage school students toward
motivation and scientific understanding.
Looking into the situation/restriction of
COVID-19, total thirteen online webinars were
organized which were participated by the 5365
students and 425 teachers of Kendriya
Vidyalaya, Jawahar Navodaya Vidyalaya and
Atal Tinkering Laboratories of Gujarat region.
Thetalksin the webinars were delivered by the
Scientists of the CSIR-CSMCRI and other
invited external experts. Two offline programs
in very limited numbers were also organized at
CSIR-CSMCRI, Bhavnagar and CSMCRI field
station, Mandpam (T.N.). On the occasion of
National Science Day, one online quiz was
organized which was participated by 461
students of Gujarat region.
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WITASMSIR - FATTRIT HRIPT & feT7 HTHIMSIR-MCHTHIIIRSTS FIRT
RN AfeF R Y =
List of webinars organized by CSIR-CSMCRI for CSIR-Jigyasa program

SN. | Title of Webinar Speaker Name and Date No. of No. of
Designation Students | Teachers
attended | attended
1 Plant tissue Dr. M.S. Rathore 30.04.2021 | 60 5
culture: General Principal Scientist,
introduction and CSIR-CSMCRI
applications
2 Recent trends in Mr. Bipin G Vyas 29.06.2021 | 65 4
salt manufacturing | Scientist, CSIR-CSMCRI
process and its
industrial
application and
health issues
3 Energy efficient Dr. Hiren D Raval 29.07.2021 | 75 7
desalinization for Principal Scientist,
mitigating water CSIR-CSMCRI
demand
4 Fundaments of Dr. Shruti Chatterjee 31.08.2021 | 55 4
microbiology: Pool Scientist, CSIR-
Learn about the CSMCRI
microorganisms
5 Science of saltand | Mr. Bipin G. Vyas 04.09.2021 | 60 3
its applications (In | Scientist, CSIR-CSMCRI
Guijarati)
6 CSIR-CSMCRI Atal | Dr. D.R. Chaudhary 10.08.2021 |0 4
Tinkering Lab Principal Scientist,
(ATL) Adoption CSIR-CSMCRI
Meeting /
Discussion
7 Water purification | Mr. Bhaumik Sutariya 24.09.2021 | 108 5
and scarcity of Scientist, CSIR-CSMCRI
potable water
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8 The many faces of | Dr. Saravanan 25.09.2021 | 90 10
catalysis: Small Subramanian
things can have Scientist, CSIR-CSMCRI
big impacts
9 1. Seaweeds and 1. Dr. Monica G. Kavale | 30.11.2021 1426 135
their methods of Scientist, CSIR-CSMCRI
cultivation
2. World of salt 2. Mr. Bipin G. Vyas
and its Scientist, CSIR-CSMCRI
applications
3. Science in our 3. Dr. R. V. Upadhyay
daily life Provost, Charotar
University of Sci. &
Tech., Anand
10 | Solar Energy: A Dr. Bhupendra Kumar 19.01.2022 | 92 5
renewable Markam
resource, Sr. Scientist, CSIR-
CSMCRI
1 1. Catalysis and its | 1. Dr. Saravanan S 11.02.2022 | 1356 107
transformative Scientist, CSIR-CSMCRI
impact on society
2.Solar: A 2. Mr. B. K. Markam
renewable energy | Sr. Scientist, CSIR-
for brighter future | CSMCRI
12 Weather Dr. Laxman Singh 28.02.2022 | 1747 122
forecasting and Rathore
applications (in Former Director
Hindi) General
India Meteorological
Department (Gol)
13 Molecular Dr. Moutusi Manna 08.03.2022 | 231 13
modelling in Sr. Scientist, CSIR-
biological CSMCRI
perspective
Grand Total 5365 425
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IMSTYTST fr9mT
Rajbhasha Division

HITITEIR-AICHUAHIRSE H GG SIS HIfeT & ITer b HT-Wre dSTieh T cebrilehl
fcifafert e fRwel 3 sreprer o HIfSaT GIRT ST I UgeT T WA fpT ST 21 eI 1 famar
ferTT TReRY 1t H faw<it T T TRt Tl HET STINT b ATl IEHbT ST b HU T 6 0 H Geo
TR & IR HIIRE 81 9 2021-2022 & SR 2= e gt FrferRae erf |o= by g

RTOTHNT HaR-UR

"t P & aR H 8 HATC, IS AT, AT 24 e, 2021 P < HHE THO i

UNT AR gRT 9 2021-2022 & oy arfie
BT Tt e el RITSRITeRaT qIT TSTHIST

&=t feaw FIRIE @1 st s T oy
& Al b wu § Sf. o PAR, e,

PRI AHfT B Ty BT Wfed 6 [ 3R HogamgaR—feaem  Saquer  Hienfidr
el srgaTer &q g fsar mam GEYT, TR = “Sgeuar & Jefirar gor
RSt Raw & e W Refid 20/00/2021 & [T IR AR o2l $3 FIRE H ferw<t e
24/09/2021 % 3T Rl GG PIRS-19 Herrdy P AR ST S & fasrareit ot
R a1 TerT R g itetg A faedy IR b

THTE & SR IR IR fIdTen S dopret i ™ S H Bl WS g 1t vd et dienfifesa
Y v O fHeer wfcrifa, TRk ar diefdt 82 @ Qe SHEEE 9 SER J9R 8 S
@ meE fear mm ufafeT seMe g1 IS ofd ARd fewar W H AT IS
STeITeT TRy &1 off arRier o mam, o wa-afereh St aifseR, Rsm wfy der
TR T SeaTEgda T forl AR TAT ST F Fpifar g

fa=<Y wfdraror

31 AT, 2021 TP BT HHARIT &b &<t 3T daeft
e rerd fpar mam

TE e P ARAGAR  FIUET U
FHETRASRmRET B R’ § a1 &% &g
fReT: BT TARY far ;1

T § & ® MY &f, [Jefid Sdmer |

W Wb F UgAH D HT H G P wdt
FERal & fory fRAfe 13/07/2021 37 @ S

3 TetTg Tf3TeIvT BRI @ e fbar am

AR SRIfdT 3Ffdu uRye; A5 el 7 [

ot 7 g9 oiReeT ox ufdreror feam

i & dnferes el Pt anft o A

[ AN XN N NN NN NN N

2000 ICLRN0DOERO;
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=S Prfememy

" fR=Y M GRT SR H oM = 0 O® R 07122021 @1 Rifder fawr A
HHETRAT BT fomal & PRI BT B TAT ISTHIST PRIEIT % W (P <qa aouy @
IR & Fafue srere FrerfefET B ST T T Siik Frfet @i et W,
TSR & e TR W BRI BT ot daet Ariee Hf fear mm
STRATSHT et Tl

" 29I 14/06/2021 DY U HfEw HRiGT @
e frar mm e st I PER, @
g, TR I R @iy @ ogd-
IS ARIERY, Ui Yeord, 9raR ufdrerr
ST &N IR T ST U ehTET R TehreT
ST

Tqep-i1ehl GF TeTAfieh IS

" G b AT g9 gHRIE o uRye G $ deifFe YR gRT 9H-any )
LTI faT FHRIE & forw IR7 e, $-3rmr, ITNRIT PrereT TeerIfe HripH, b
R, Arug onfe el & SR e @ BR 1S, IR, YE-arE anfe & femaraor o
famam @1 fosar mam

" Es Pl oA, deY, Alfed, W.ANY B, " HEAM Ol dodih! YR @ fewal gde @
gt oEf, It v & ferme T & Tere
wenfraRaicia ol @1 STRASITIR W e s o e AT AT R
SIS TTRAT VT e fapar e ATETATE I HaTe P ARTeL «f f&ar mm
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&<t e a werfer R

T RN TR T P I T AT " TR IO PG GEfd, e @
a3t & uAl & IR faedl & arerar fgurdt # RTSTTST SRTfr <t BATET RATE Foft 78 |
EEREI 99 & SR AT faw<t drferetran 6t Ruié
Te fomTET H SRRl & At fardmit & ST TqeAT AT HRIaaT AT H 5@ @
TehACT TTIT Hebferd eep SHTfer RUIE SR &Y BT T 3T Seoa 19 S| B favga RS
7¢ R I RurufdE &, qeg ar digengeR b @it wmerersl @ Gt
3iTeTTs g HITHIEIHR, TR DT Al T3] fem mm
RISTHTST 9T, 8 ST, HRd WRPR I & HUATSAR-ETR T RDRN, HETR A
e wrfer RaYE & Fetem W= 9w ==t & e wIfer RUTE R =l ) 9% Fafaaa )
it ga e MY fRgan & PrafaaT R Sfr et @ SiRa dhor - ReRear
HRATS Bl T HifeRar ot H 78]

=Y da% g feréreqor

qf & SRE IS FRITIT ARfT Hrar =

e Yok, eud HeleT i reuear F

¥ 2021-2022 F SR G F JAD [T
BT IS BRI Gael 3naie Hererr

RISTHTST 1 feaa=T Afifer & 3 Tl < arer fora wam fSraeh siartd, fawm & =<t wmer
HoT B T PRI P H 3T V& FHRIATAT I FHTET 5 Ter
ST raifie T dot ¥ deer ar M o Y T faNT F srasaendrgar i,
yfafiRiea fbar mam va Ser # IrorHTST SBraf RS ofieias, e, g 3nfe & B argare
Fer e TR g AR S AR A g R M ST SR T

forer =Y Rovy T RIE @1 SRS

10 T, 2022 B ey Bl e & s
UR Plfers-19 HREIT BT YTer Dl & JATTeiig
TIRIE BT AN T T 39 TARIE &
TRET, 3. F e <. Ioiaid sar<a
3R AR T FR” vy o= e &
e o, (S1.) T ST 7 39 RN
R e G & 9t Hifaf § &t o1 fa
&Y AT FT & TEANT S T TR B
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SRS ATTuTeT faw TR BT TS
N R ORISR AT e & ety §

28 T, 2022 P TP AT TARE I
TS T T 39 FHRIE A Saey Hfedel
Bier Ud fifhearerd, S8l (ToiRr) & S 1.
(.) A&, Bt 9k g srffr Sufkerd @
AT “HIIHTST 3 3772 Hr IHAfar v =
e feam e oY, (S1) d= shifar=

31 e b RIS TN R a1 TRt et [l
¥ T9TE T FRPRd e pragrar Sl ke
LI
B e N T Rl 7 siftrhan Bt df W WA $ HfDIRS dral F Bl b AN Bl
FGET &1 &6 PT F wfcEy o R ¥ WicHrET S & S99 10 I, 2021; FEIA
T8 PR P Al 16 pHANNAlN & T &g $ AR R Fed o fowdt §
ST BT qREPR 2 I T P P dlel T $ T fawel wdt 7
20212022 M e gy gy 0P AR e <o atardy st <o
TR Y 35 oy e T g P ST AT R T T
UgieRoT e 9P T el Suewor @ fe=d guTe & R Ay wfrifiaren @ 9 e
gfer, faummene-  sedfe el W RN @ dole REPR <@ ST al-
IR AT qeT gerdNe ARt @ el 1 9§ 12 T fe=t fovy o wafferes 37 omH
T e T P dTel HHATNAT & F2ai BT GG opdT 11|

TIRITT ST ITGTHTST T YT qRIBIR

AT AR - CHGRIRARATE, AR DT I
2020-21 ¥ SRE oW AR & S
PRI & foTq rorHTeT HIRT GREBRI B
SA  FereTeEEe i ot &
e = & F fecia [RepR & forg g ram
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SRt & el TEIPIeRT U3t HT IUIIT
TP [TDIerd Pl TaaTield [T 74T & | HiTedaR
TG W Qe B I T, W SR
IUCTYT BT DRI TP AR Tge P Jfem
TEF @RAT 81 TRIBIe™ BT 3T JaUS & TS
gferem divagaiiaRans aReR & HidR gore ®
ff Iucted & TP JefeiaTEPdia BN 3D
T 8T & S A @ et |

RiGICE]

Pt ¥ fiie & qrer-arer $-w9 F oft wrehy gt
8l GEIHIeT B U Tg qus fored afie,
frgeprar, RIS, USe, A, e B BRI,
yfdreror fFRETEett, AMREATE, Heveder anfe
anTferet €1 a7 31.3.2022 de fiie et
Bifce & :

T3 HTe- S THTAT TS - CSIR-CSMCRI

TATT AT FeIAT HUTTel
Library & Information System

The library has been automated using Alice
for Windows (AfW) — an international user-
friendly library package. The software
facilitates speedy access to bibliographic,
location and availability information of the
books in the library. Library has its own
webpage. This facility is also available on
INTRANET within CSMCRI Campus to benefit
the scientists/research scholars to link at their
respective fields.

Resources

There are plenty of materials in the KRCin the
print as well as E- form. A rich collection of
library that include journals, encyclopaedia’s,
reports, patents, standards, conference
proceedings, training manuals, maps/charts,
CDs/DVDs, etc. The holdings of the print
resourcesinthe KRCasonason31.3.2022 are:

Sr. No. Particulars Collection as on 31.3.2022
1 Books (English) 12446
Books (Hindj) 852
2 E-Books 160
3 Back Vols. 27446
4 Translation 427
5 Photocopy 2149
6 Standards 761
Patents 340
8 Micro-cards 67
9 Microfilms 1326
10 Maps 265
11 Reprints 2698
Total 48937
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Databases

see 2N oy fefreer It EINEAR ] &t Databases and other digital materials are
. . : : f laying an increasingly important role in
st <rreit 9k g A Wﬁm fhey I?brary's refefal)':ce I:,services and
Y& 81 BRI = D3 SIS TRl B fofU 8 57 research. The KRC has acquired several
AT, PIARET P YT R ST FHTE FY P databases. Besides them, KRC is also
. : having access to several databases
wqﬁqu@gl éaﬁmﬁqﬁrfr throuih National Knowledge Resources
AT &: Consortium. The list of databases includes:
Sr. No. Title of Database
1 Derwent Innovation
2 Web of Science
3 ASTM
4 Sci-Finder
5 Cambridge Structural Database
6 ACS Journals
7 ICDD (Intl. Center for Diffraction Data)
8 Nature Online
9 ProQuest Thesis & Sci. Tech eBooks
10 Science Online
11 Chem Draw
aft 3R $-orieT Printed and E-Journals
PR &b g 57 AR 3 12 Iy KRC is subscribing 57 International and 12

afATel H Tedar 8 BIRAT IS FH
G TG BT G &, ST ToRdaR, s,
3R 37K aTSel SRy T T & 4500 &
ferep §-afepTaT Tep U MaT o XET &1 T
& el AT & ATy o e
fawaY ol Pax P dlel DS ST Bl

S (S Feeftax wam)

EEarcr B B o B oo G o o A )
AR P, SIS @i,
SRIRSI3, SMMSIMSET  MTSNSTWEAR 3R
3= ferarfaremerat @t +ft SrSiesT uer famar &

National Journals. The KRC is a member
of National Knowledge Resources
Consortium, which is providing access to
more than 4500 e-journals from major
publishers such as Elsevier, ACS, RSC,
IEEE, Springer, Nature, T&F, OUP and
Wiley. Also several databases covering
wide  disciplines  through  NKRC
Consortium.

DDS (Document Deliver Service)

Library has also provided DDS to other
libraries, such as CSIR Libraries, DST Labs,
DRDO, IITs lISERs and other universities.
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AR THAUHRATITRSITS H ITREIVT HifeT &7 fepaaa=

Implementation of reservation policy at CSIR-CSMCRI

g BT Sfl/ TR IR P | i onferar ST Srenfar =7 frest sfeat

Category/Level wer &t dean &t wer &Y wean

of Posts Total No. | [fRrer & wre] [fRveres & ] [ifererer & ]
of filled up| Number of SC’s | Number of ST’s Number of OBC’s
posts (With Percentage)| (With Percentage) | (With Percentage)

e I IV

GESEE L) 8 08 05 12

Scientists Gr IV 7 (9.19%) (5.74%) (13.79%)

(in pay band 3 & 4)

neaicar Al

(T 2,3 3iwa ) >7 07 03 05

Technical Gr 11l (25.92%) (11.11%) (18.51%)

(in pay band 2,3 &

sEaicapegl

(¥ 13w " 06 05 09

Technical Gr 1 4 (12.50%) (10.41%) (18.75%)

(in pay band 1& 2)

T IS |

(@ ds 1) 02 00 00

Technical Cr | 7 (28.57%) (0.00%) (0.00%)

(in pay band 1)

EEIEE]

Administration

-1 _ 00 00

SASERLLL) o 00 (0.00%) (0.00%)

Group-A 4 (0.00%)

(in pay band 3 & 4)

T - &1

¥z 24) 00 03 02

Group-B 5 (0.00%) (20.00%) (13.33%)

(in pay band 2)

Q:rli?"_

@ ds 1) 02 01 05

Group-C 19 (10.52%) (5.26%) (26.31%)

(in pay band 1)

HhIgdTelr

(TS 1) 03 00 00

Safaiwala 03 (100%) (0.00%) (0.00%)

(in pay band 1)
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PIURE AP ITREIRICT

Corporate Society Responsibility

aiftfam, 2013 @1 TR GmIRie deanr
Tfafafery $r e § daRe e StRalRica
(FTHITR) TR PT IR B & fo1q ST
R Fenfyen ST T Ueh T U & w9
% AR T g6 AT 51T $ T & T A
H UF 81 T8 AR Uga 39 Y Il a= F
qaq faera @ear & iy iR arere-fAeir
YRR 6 3R 3ERR il

Hiogag-digauAdiamans,  aqut  ddre
SFTHUTT 3R P B & T MR BT ST SFTHA
I 8l R WWPR A USlRU  HEA:
CSR00017422 & W1 HHaR it 8
HITHATLNR-HTHTHHTRSE, AR (ToRTeT)
ol Troigpet fepart &1 HivaraigarR-*NoReeRiaRals
T Jl$ 2021 ¥ #9Y fufSatse s faafics,
q9s & AT "G Tl DT B P aRID! H ORI
& FGINRI P &7 (AT TP Tl FHTHR
forar O argeerm ufirarr aRaemT g% & 81 59
IR TRAISHT BT JET I TG darer $
Y o ORI & TGINR DT &P 0T & HTe s 3
G SeTet ATETRT TV Pt g 7R IR
SRl & foTy UTfites Se Ui arel HfRifér
HRIFE BT (0T ST 3R TR TGART T Fef
3ritfaeeT I @eAT, SR BT B HffRd @
"ITATR AR e @1 derar <A1 81 e,
i 3k HgeR < = fuw fifserse
geeclor forfics, g9 & @ Jwsiar s W)

ERTER PR <P ol HR T, 31T, WIGTR BT SRT
famam

Enactment of Companies Act, 2013 by the
Ministry of Corporate Affairs, Govt. of India is
one of the world's largest experiments of
introducing the Corporate Society
Responsibility (CSR) as a mandatory provision
by imposing statutory obligation on Companies
to take up CSR projects towards social welfare
activities. This CSR Initiative will push the nation
towards  achievement of  sustainable
development goals and  public-private
partnership in transforming India.

CSIR-CSMCRI is the pioneering research
institute in the field of seaweed research and
cultivation India. The Govt. of India has
registered CSIR-CSMCRI, Bhavnagar (Gujarat)
for undertaking CSR activities with registration
number: (SR00017422. CSIR-CSMCRI  has
initiated the first CSR funded research training
project entitled “Capacity building in methods
of seaweed farming of the fisherman of
Gujarat” with M/s Pidilite Industries Limited,
Mumbai in July 2021. The major aim of this CSR
project is to create a high-quality trained
workforce relevant to current and emerging
needs of seaweed-based industries through
capacity building of fishermen of Gujarat in
seaweed farming & generate sustainable
livelihood of coastal fishermen, and training of
students, thus promoting “AatmaNirbhar
Bharat” mission. Dr. Kannan Srinivasan,
Director, CSIR-CSMCRI and team CSR had visited
the Village-Manar, Alang, Bhavnagar to sign the
MoU with M/s Pidilite Industries Limited,
Mumbai.
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Research Outputs and others

1. WPIFIT e 9/ Research Papers Published

1. Dubey, S; Mishra, S. Efficient Production of Polyhydroxyalkanoate Through Halophilic
Bacteria Utilizing Algal Biodiesel Waste Residue. Frontiers in Bioengineering and
Biotechnology, 9, 624859, 2021, IF.5.89.

2. Sahu, P.Clathrate hydrate technology for water reclamation: Present status and future
prospects.Journal of Water Process Engineering, 41, 102058, 2021, IF.5.485.

3. Kumar, R; Ginoya, V; Semwal, R; Adimurthy, S.BF3 center dot Et20 catalyzed transannulation
of pyridotriazoles with isothiocyanates: synthesis of thiazolo[3,4-a]pyridin-3-imines.New
Journal of Chemistry,45,20547-50,2021, IF.3.591

4. Haque, MI; Siddiqui, SA; Jha, B; Rathore, MS.Interactive Effects of Abiotic Stress and Elevated
CO2 on Physio-Chemical and Photosynthetic Responses in Suaeda Species.Journal of Plant
Growth Regulation, 2021, IF.4.169

5. Badhani, G; Joshi, A; Adimurthy, S.lonic-Liquid-Catalyzed Synthesis of Imines, Benzimidazoles,
Benzothiazoles, Quinoxalines and Quinolines through C-N, CS, and CC Bond
Formation.European Journal of Organic Chemistry,2021, 6705-16,2021, IF.3.021

6. Rahaman, A; Singh, AK; Gupta, A; Bhadra, S Catalytic N-Acylation of Cyclic Amines by
Arylglyoxylic Acids via Radical-Radical Cross-Coupling.European Journal of Organic
Chemistry,2021,2198-202,2021, |F.3.021

7. Dubey, AK; Khatri, K; Jha, B; Rathore, MS.The novel galactosyl transferase-like (SbGalT) gene
from Salicornia brachiata maintains photosynthesis and enhances abiotic stress tolerance in
transgenic tobacco.Gene,786,145597,2021, IF.3.688

8. Kumar, R; Rawat, D; Semwal, R; Badhani, G; Adimurthy, S.Hypervalent iodine mediated
synthesis of imidazo[1,2-a]pyridine ethers: consecutive methylene linkage and insertion of
ethylene glycol.New Journal of Chemistry, 45,7491-95,2021, IF. 3.591

9. Saxena, M; Sharma, S; Bhattacharya, A.Impacts of recycled polysulfone on the salt separation
performance of thin film poly(piperazine-amide) membranes.Journal of Environmental
Chemical Engineering,9,105869,2021,5.909

10. Pramanik, P; Patel, H; Charola, S; Neogi, S; Maiti, S.High surface area porous carbon from
cotton stalk agro-residue for CO2 adsorption and study of techno-economic viability of
commercial production.Journal of CO2 Utilization,45,101450,2021, IF.7.132

1. Andharia, JK; Haldar, S; Samaddar, S; Maiti, S.Case study of augmenting livelihood of fishing
community at Sagar Island, India, through solar thermal dryer technology.Environment
Development and Sustainability.2021, IF.3.219

12. Sharma, P; Kumar, S; Bhushan, M; Shahi, VK.lon selective redox active anion exchange
membrane: Improved performance of vanadium redox flow battery Journal of Membrane
Science.637,119626,2021, IF.8.742

13. Tirkey, SR; Ram, S; Mishra, S.Naphthalene degradation studies using Pseudomonas sp. strain
SA3 from Alang-Sosiya ship breaking yard, Gujarat.Heliyon,7,e06334,2021, IF.2.85

14. Pandya, DK; Kumar, MA.Chemo-metric engineering designs for deciphering the
biodegradation  of  polycyclic aromatic  hydrocarbons.Journal ~ of  Hazardous
Materials,411,125154,2021, [F10.588
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Khandare, SD; Chaudhary, DR; Jha, B.Bioremediation of polyvinyl chloride (PVC) films by
marine bacteria.Marine Pollution Bulletin,169,112566,2021, IF.5.553

Ahamed, ST; Kulsi, C; Kirti; Banerjee, D; Srivastava, DN; Mondal, A.Synthesis of
multifunctional CdSe and Pd quantum dot decorated CdSe thin films for
photocatalytic,electrocatalytic and thermoelectric applications.Surfaces and
Interfaces,25,101149,2021, IF.4.837

Sarkar, S; Sahoo, T; Sen, C; Ghosh, SC.Copper(ii) mediated ortho C-H alkoxylation of aromatic
amines using organic peroxides: efficient synthesis of hindered ethers.Chemical
Communications, 57,8949-52,2021, IF.6.222

Pramanik, SK; Das, A.Small luminescent molecular probe for developing as assay for alkaline
phosphatase.Journal of The Indian Chemical Society,98,100029,2021, IF.0.284

Dash, A; Sahoo, AK; Yadav, A; Patel, V.Computational modelling of freezing of water droplet
impacting on an ice surface.Materials Today-Proceedings,41,156-160, 2021,IF.2021

Balamurugan, M; Suresh, E; Palaniandavar, M. mu-Oxo-bridged diiron(iii) complexes of
tripodal 4N ligands as catalysts for alkane hydroxylation reaction using m-CPBA as an
oxidant: substrate vs. self hydroxylation.RSC Advances, 11,21514-26,2021, IF.3.361

Bankar, BD; Advani, JH; Biradar, AV.Exceptional Catalytic Activity of Cu-Zn/ZrO2 Mixed Metal
Oxide towards the Oxidation Reaction.Chemistryselect, 6,3814-21,2021, IF.2.109

Prajapati, PK; Mistry, R; Saxena, M; Nandha, N; Thummar, U; Kumar, P; Singh, PS.Increase of
flow-through pores in rationally designed organosilica-PVDF  nanocomposite
membrane.Journal of Applied Polymer Science,138,e50846,2021, IF.3.125

Prajapati, PK; Nagarale, RK; Singh, PS.Covalently immobilized cobalt
Phthalocyanine@MWCNT PDMS hollow fiber membrane for highly selective, reversible and
bio-inspired oxygen transport.Journal of Membrane Science,624,119119,2021, IF.8.742

Kumari, A; Bano, N; Bag, SK; Chaudhary, DR; Jha, B.Transcriptome-Guided Insights Into Plastic
Degradation by the Marine Bacterium.Frontiers in Microbiology,12,751571,2021,IF.5.64

Jindani, S; Ganguly, B.Exploiting the role of stereoelectronic effects to design the antagonists
of the human complement C3a receptor.New Journal of Chemistry,45,9443-55,2021, IF.3.591

Veeragurunathan, V; Mantri, VA; Vizhi, JM; Eswaran, K.Influence of commercial farming of
Kappaphycus alvarezii (Rhodophyta) on native seaweeds of Gulf of Mannar, India: Evidence
for policy and management recommendation.Journal of Coastal Conservation,25,51,2021, IF.
1.839

Rathore, AP; Kumari, A; Chaudhary, DR; Rathore, MS.Phenological and physio-biochemical
variations in Salicomia brachiata Roxb. under different soil and water treatments
(salinity).Aquatic Botany,174,103429,2021, IF.2.473

Yadav, V; Rathod, NH; Kulshrestha, V.Series-Connected Tetracation Partially Cross-Linked
Anion Exchange Membranes: Insight towards Consequences of Alkyl Spacer Length.ACS
Applied Polymer Materials,3,3307-20,2021, IF.4.089

Rathore, AP; Chaudhary, DR; Jha, B.Alteration in phenological parameters, above- and
belowground biomass, nutrient contents, and their pools with phenological stages of
Salicornia brachiata Roxb.Ecological Research,36,701-19,2021, IF.1.917
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41,
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Dave, A; Sanadhya, P; Joshi, PS; Agarwal, P; Agarwal, PK. Molecular cloning and
characterization of high-affinity potassium transporter (AIHKT2;1) gene promoter from
halophyte Aeluropus lagopoides.International Journal of Biological Macromolecules,181,1254-
64,2021, IF.6.953

Mondal, P; Satra, J; Srivastava, DN; Bhadu, GR; Adhikary, B.Pd delta+-Mediated Surface
Engineering of AgMnO4 Nanorods as Advanced Bifunctional Electrocatalysts for Highly
Efficient Water Electrolysis. ACS Catalysis,11,3687-03,2021, IF.13.084

Gupta, AR; Ranawat, B; Singh, A; Yadav, A; Sharma, S.Zirconium-silver nano organo-bimetallic
network for scavenging hazardous ions from water and its antibacterial potentiality: An
environment-friendly approach. Journal of Environmental Chemical Engineering,9,
105356,2021, [F.5.909

Bankar, BD; Advani, JH; Biradar, AV.Cubic CuxZrO100-x as an efficient and selective catalyst
for the oxidation of aromatics active methyl, alcohol, and amine
groups.Polyhedron,200,115129,2021, IF.3.052

Agarwal, P; Baraiya, BM; Joshi, PS; Patel, M; Parida, AK; Agarwal, PK AlRab7 from Aeluropus
lagopoides ameliorates ion toxicity in transgenic tobacco by regulating hormone signaling
and reactive oxygen species homeostasis.Physiologia Plantarum,173,1448-62,2021, IF.4.5

Chola, NM; Nagarale, RK. A Pseudocapacitor from Redox Active Covalent Organic
Framework.Journal of The Electrochemical Society,168,100501,2021, IF.4.316

Natarajan, TS; Tayade, RJ.Direct dual Caln254/Bi2WO6 semiconductor nanocomposites with
efficient inter-cross-sectional charge carrier transfer for enhanced visible light
photocatalysis.Journal of Nanoparticle Research,23,127,2021, IF.2.253

Pal, S; Mondal, R; Chatterjee, U.Sulfonated polyvinylidene fluoride and functional copolymer
based blend proton exchange membrane for fuel cell application and studies on methanol
crossover. Renewable Energy,170,974-84,2021, IF.8.001

Gohil, H; Yadav, S; Rajpurohit, D; Bhojani, G; Chatterjee, S; Paital, AR.Sensing vs Extraction:
Functionalized lonic Liquid as a Single Platform for Dual Applications with Biological
Implications.ACS Sustainable Chemistry & Engineering,9,13096-105,2021, IF.8.198

Kalusulingam, R; Gajula, S; Koilraj, P; Lakshmi, DS; Tayade, RJ; Srinivasan, K.Biomass-Derived
Humin-like Furanic Polymers as an Effective UV-Shielding Agent for Optically Transparent
Thin-Film Composites.ACS Applied Polymer Materials,3,1932-42,2021, IF. 4.089

Seal, N; Neogi, S. Intrinsic-Unsaturation-Enriched Biporous and Chemorobust Cu(ll)
Framework for Efficient Catalytic CO2 Fixation and Pore-Fitting Actuated Size-Exclusive
Hantzsch Condensation with Mechanistic Validation.ACS Applied Materials &
Interfaces,13,55123-35,2021, IF.9.229

Kumar, A; Maity, D; Vyas, G; Bhatt, M; Bhatt, S; Paul, P.Polyacrylic acid@zeolitic imidazolate
framework-8 nanoparticles for detection and absorptive removal of cyanide from aqueous
media with high efficiency.Colloids and Surfaces A-Physicochemical and Engineering
Aspects,617,126358,2021, IF.4.539

Mondal, R; Pal, S; Chatterjee, U.Alkylated Imidazole Moieties in a Cross-Linked Anion
Exchange Membrane Facilitate Acid Recovery with High Purity.ACS Applied Polymer
Materials.3,1544-54,2021, IF4.089
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44.

45.

46.

47.

48.

49.

50.

51.

52.

53-

54.

55-

56.

57-

Pramanik, SK; Das, A.Fluorescent probes for imaging bioactive species in subcellular
organelles.Chemical Communications,57,12058-73,2021, [F.6.222

Kandoth, N; Barman, S; Chatterjee, A; Sarkar, S; Dey, AK; Pramanik, SK; Das, A.Photoactive
Lanthanide-Based Upconverting Nanoclusters for Antimicrobial Applications.Advanced
Functional Materials,31,2104480,2021, IF.18.808

Kumar, SB; Shinde, AH; Behere, MJ; Italia, D; Haldar, S.Simple, rapid and on spot dye-based
sensor for the detection of Vibrio load in shrimp culture farms.Archives of
Microbiology,203,3525-32,2021, IF. 2.552

Jaiswar, S; Dawange, PS; Thanth, C; Mantri, VA.Apical, sub-apical, and basal explants of
industrially exploited marine red alga Gracilaria salicornia exhibited differential response to
commercial seaweed-derived plant bio-stimulants.Journal of Applied Phycology,33,3975-
85,2021, IF.3.215

Mehra, S; Polisetti, V; Damarla, K; Ray, P; Kumar, A.lonic Liquid-Based Colloidal Formulations
for the Synthesis of Nano-MOFs: Applications in Gas Adsorption and Water Desalination.Acs
Applied Materials & Interfaces,13,41249-61,2021, IF.9.229

Mishra, J; Srivastava, SK; Pandey, KB. Compromised Renal and Hepatic Functions and
Unsteady Cellular Redox State during Preeclampsia and Gestational Diabetes
Mellitus.Archives of Medical Research,52,635-40,2021, IF.2.235

Ghosh, T; Mondal, A; Bharadwaj, SVV; Mishra, S. A naturally fluorescent protein C-
phycoerythrin and graphene oxide bio-composite as a selective fluorescence 'turn off/on'
probe for DNA quantification and characterization.International Journal of Biological
Macromolecules,185,644-53,2021, IF.2.659

Mantri, VA.Accomplishments in edible seaweed domain in India and the way forward.
Current Science,121,1006-08,2021, IF.1.102

Muthusamy, S; Malarvizhi, M; Suresh, E.AlCI3-Catalyzed Synthesis of Triazolo[5,1-
b]thiazines.Chemistryselect,6,10258-62,2021, IF.2.109

Wakchaure, PD; Ganguly, B.Molecular level insights into the inhibition of gene expression by
thiamine pyrophosphate (TPP) analogs for TPP riboswitch: A well-tempered metadynamics
simulations study.Journal of Molecular Graphics & Modelling,104,107849,2021, IF.2.518

Naikwadi, DR; Bankar, BD; Ravi, K; Biradar, AV.Efficient and recyclable solid acid-catalyzed
alkylation of active methylene compound via oxonium intermediate for atom economical
synthesis of organic compounds.Research on Chemical Intermediates,47,3691,2021, IF.2.914

Trivedi, JS; Bera, P; Bhalani, DV; Jewrajka, SK.In situ amphiphilic modification of thin film
composite membrane for application in aqueous and organic solvents.Journal of Membrane
Science,626,119155,2021,IF.8.742

Kirti; Nandha, N; Singh, PS; Srivastava, DN.Improved OER Performance on the Carbon
Composite Electrode through Tailored Wettability.Acs Applied Energy Materials,4, 9618,2021,
IF.6.024

Pataniya, PM; Patel, M; Srivastava, DN; Sumesh, CK.Photosensitive electrocatalysts based on
Ni-WS2 nanohybrids for hydrogen evolution reaction.Nanotechnology,32,505407,2021,
IF.3.874

Gajaria, TK; Mantri, VA.Perspectives and Attitudes towards the Functional and Safety Aspects
of Seaweeds for Edible Applications in India.Foods,10,3026,2021, IF.4.35
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Naikwadi, DR; Singh, AS; Biradar, AV.Bronsted acidic cellulose-PO3H: An efficient catalyst for
the chemoselective synthesis of fructones and trans-esterification via condensation of
acetoacetic esters with alcohols and diols.Maolecular Catalysis,515,111912,2021, IF.5.062

Debnath, S; Nair, RR; Bhattacharya, A; Ghosh, R; Chatterjee, PB.Smartphone assisted
chromogenic sensing of halogenated solvents and monoaromatic hydrocarbons.Dyes and
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2. gﬁ?ﬁl AL 3T /| Books/ Chapters in Books

Title of the chapter C (sp*)-H Bond Hetero-functionalization of Aliphatic
Carboxylic Acid Equivalents Enabled by Transition Metals

Authors A. Gupta, S. Gundekari, S. Bhadra

Title of the book Catalysis for Clean Energy and Environmental
Sustainability, Vol |

Editor Pant K.K., Gupta S.K., Ahmad E.

Publisher Springer Nature, Switzerland

Book identifier number (ISBN,
DOI etc.)

https://doi.org/10.1007/978-3-030-65017-9_13

Publishing year 2021

Page numbers 383-427

Title of the chapter Levulinic Acid- and Furan-Based Multifunctional Materials:
Opportunities and Challenges

Authors S. Gundekari, R. Kalusulingam, B. Dakhara, M. Mani, J.
Mitra, S. Kannan

Title of the book Catalysis for Clean Energy and Environmental Sustainability.
Biomass Conversion and Green Chemistry

Editor K. K. Pant, Sanjay Kumar Gupta, Ejaz Ahmad

Publisher Springer Nature, Switzerland.

Book identifier number (ISBN,
DOI etc.)

https://doi.orgf10.1007/978-3-030-65017-9 11

Publishing year

2021

Page numbers

291-343

Title of the chapter Role of hydrogen sulfide in alleviating oxidative stress in
plants through induction of antioxidative defense
mechanism, and modulations of physiological and
biochemical components

Authors Monika Patel, Asish Kumar Parida

Title of the book Hydrogen Sulfide in Plant Biology

Editor Samiksha Singh, Vijay Singh, Durgesh Tripathi, Sheo Prasad,
Devendra Chauhan, Nawal Kishore Dubey

Publisher Academic Press

Book identifier number (ISBN,
DOI etc.)

https://doi.org/10.1016/B978-0-323-85862-5.00006-3

Publishing year 2021

Page numbers 55-85

Title of the chapter Preparation of cyclohexanol intermediates from lignin
through catalytic intervention

Authors S. Gundekari, J. Mitra, T. Bhaskar, S. Kannan

Title of the book Biomass, Biofuels, Biochemicals: Lignin Biorefinery

Editor Thallada Bhaskar and Ashok Pandey

Publisher Elsevier

Book identifier number (ISBN, ISBN 978-0-12-820294-4

DOI etc.)

Publishing year 2021
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| Page numbers | 57-82
Title of the chapter Roles of mangroves in combating the climate change
Authors Kumari A. and Rathore Mangal S
Title of the book Mangroves: Ecology, Biodiversity and Management
Editor Rastogi et al.
Publisher SpringerPte Ltd, Singapore

Book identifier number (ISBN, DOI
etc.)

DOI: 10.1007/978-981-16-2494-0_10

Publishing year 2021

Page numbers 225-256

Title of the chapter Role of sodium proton antiporters in cellular homeostasis
of plants under abiotic stress conditions

Authors Patel J and Mishra Avinash

Title of the book Transporters and Plant Osmotic Stress

Editor Roychoudhury A, Tripathi D and Deshmukh R

Publisher Academic Press, Elsevier, USA

Book identifier number (ISBN, DOI
etc.)

ISBN:9780128179581

Publishing year 2021

Page numbers 273-290

Title of the chapter Glycine betaine as a major osmolyte under abiotic stress in
halophytes

Authors Siddiqui S.A., Kumari A., Rathore Mangal S

Title of the book Handbook of Halophytes. From Molecules to Ecosystems
towards Biosaline Agriculture

Editor M.N. Grigore

Publisher SpringerPte Ltd, Singapore

Book identifier number (ISBN, DOI | DOI: 10.1007/978-3-030-17854-3_118-1

etc.)

Publishing year 2021

Page numbers 2069-2087

Title of the chapter Modeling and simulation of phase change material based
thermal energy accumulators in small-scale solar thermal
dryers

Authors J.Patel, J.Andharia, A.Georgiev, D.Dzhonova, S.Maiti,
T.Petrova, K,Stefanova, l.Trayanov., S.Panyovska

Title of the book Modeling and Simulation in Chemical Engineering

Editor Boyadjiev C.

Publisher Heat and Mass transfer ,Springer

Book identifier number (ISBN, DOI
etc.)

https://doi.org/10.1007/978-3-030-87660-9_8

Publishing year 2021
Page numbers 155-191
Title of the chapter Enhanced biological phosphate removal process for

wastewater treatment: a sustainable approach
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Authors

Monali Muduli, Vasavdutta Sonpal, Krutika Trivedi, Soumya
Haldar, Anil Kumar M, Sanak Ray

Title of the book Wastewater Treatment Reactors

Editor Maulin P. Shah., Susana Rodriguez-Couto

Publisher Elsevier

Book identifier number (ISBN, DOl | ISBN 9780128239919

etc.)

Publishing year 2021

Page numbers 273-287

Title of the chapter Modelling microbial communities: Consensual among
experimentalist and theorist

Authors Darshita Ketan Pandya, Chandarana, Helly, Muthulingam
Seenuvasan, Sanak Ray, Anil Kumar M

Title of the book Wastewater Treatment Reactors

Editor Maulin P. Shah and Susana Rodriguez-Couto

Publisher Elsevier

Book identifier number (ISBN, DOl | ISBN 9780128239919

etc.)

Publishing year 2021

Page numbers 289-307

Title of the chapter Bio-based coagulants for the remediation of environmental
pollutants

Authors Mansi Kikani, Chanchpara Amit, Doddabhimappa Ramappa
Gangapur, Muthulingam Seenuvasan, Anil Kumar M

Title of the book Sustainable Bioprocessing for a Clean and Green
Environment-Concepts and Applications

Editor M. Jerold, A. Santhiagu, R.S. Babu and N. Korapatti

Publisher CRC Press

Book identifier number (ISBN, DOI | 9780367459086

etc.)

Publishing year 2021

Page numbers 103-112

Title of the chapter Seaweed extracts: Biostimulants for agricultural crops

Authors Doongar R Chaudhary, Arup Ghosh

Title of the book Nutrient Use Efficiency through Next Generation Fertilizers

Editor Ummed Singh, Chandra Sekhar Praharaj

Publisher Brillion Publishing

Book identifier number (ISBN, DOI
etc.)

ISBN: 978-93-90757-74-9
e-ISBN: 978-93-90757-75-6

Publishing year 2021

Page numbers 111-127

Title of the chapter An economic perspective of bio-waste valorization for
extended sustainability

Authors Suganya Subburaj, Madhava Anil Kumar

Title of the book Sustainable Bioprocessing for a Clean and Green

Environment-Concepts and Applications
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Editor

M. Jerold, A. Santhiagu, R.S. Babu., N. Korapatti

Publisher CRC Press

Book identifier number (ISBN, DOI | 9780367459086

etc.)

Publishing year 2021

Page numbers 177-190

Title of the chapter Instrumental methods in surface property analysis of
magnetic nanoparticles

Authors Muthulingam Seenuvasan, K. Sathish Kumar, Carlin Geor
Malar, Anil Kumar M.

Title of the book Nanomaterials, Application in Biofuels and Bioenergy
Production Systems

Editor R. Praveen Kumar, B. Bharathiraja

Publisher Academic Press

Book identifier number (ISBN, DOI | 9780128224014

etc.)

Publishing year 2021

Page numbers 691-697

Title of the chapter Microbial Degradation of Plastics and Its Biotechnological
Advancement.

Authors Kumari, A., Chaudhary, D.R., Jha, B.

Title of the book Environmental Biotechnology : Environmental Chemistry
for a Sustainable World

Editor Gothandam K.M,, Ranjan S., Dasgupta N., Lichtfouse E

Publisher Springer, Cham

Book identifier number (ISBN, DOI
etc.)

https://doi.org(10.1007/978-3-030-48973-1_1

Publishing year 2021

Page numbers 1-30

Title of the chapter Hierarchical Mesoporous Zeolites: Synthesis and
Characterization

Authors Govind Sethia, Bhavana Mishra, Dimple K. Bora, Prayag
Gajera

Title of the book Recent Trends in Science and Technology

Editor Ajeet Singh

Publisher Krishna Computer Sansthan Prayagraj

Book identifier number (ISBN,
DOI etc.)

ISBN: 978-81-953793-1-6

Publishing year 2022

Page numbers 1-12

Title of the chapter Fundamental concepts on surface chemistry for
nanoparticle modifications

Authors Ankush V. Biradar, Saravanan Subramanian, Amravati
S.Singh, Dhanaiji R. Naikwadi, Krishnan Ravi, Jacky H.
Advani

Title of the book Surface Modified Nanomaterials for Applications in
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Catalysis

Editor Manoj B. Gawande, Chaudhery Mustansar Hussain, Yusuke
Yamauchi

Publisher Elsevier

Book identifier number (ISBN,
DOI etc.)

978-0-12-823386-3

Publishing year 2022

Page numbers 29-52

Title of the chapter Membrane Bioreactors: An Advanced Technology to Treat
Industrial Waste Water

Authors Paramita Ray, Veerababu Polisetti and Puyam Sobhindro
Singh

Title of the book Biological Treatment of Industrial Wastewater

Editor Maulin P Shah

Publisher RSC London

Book identifier number (ISBN, DOI
etc.)

978-1-83916-279-4

Publishing year 2022

Page numbers 174-214

Title of the chapter Polymer-based nano-enhanced reverse osmosis
membranes

Authors Raval, H. D., Mondal, M

Title of the book Advancement in Polymer-Based Membranes for Water
Remediation

Editor Nayak SK, Dutta K, Gohil JM

Publisher Elsevier

Book identifier number (ISBN,
DOl etc.)

978-0-323-88514-0

Publishing year 2022

Page numbers 335-379

Title of the chapter Pollutants in the coral environment and strategies to lower
their impact on the functioning of reef ecosystem

Authors Neha P. Patel, Soumya Haldar

Title of the book Microbial Biodegradation and Bioremediation (Second
Edition)

Editor Das S, Dash HR.

Publisher Elsevier

Book identifier number (ISBN, DOI | 9780323854559

etc.)

Publishing year 2022

Page numbers 161-178

Title of the chapter Properties of green nanomaterials as catalysts and
photocatalysts

Authors Jinu Mathew, S. Pratihar

Title of the book Handbook of Green and Sustainable Nanotechnology

Editor Shanker U., Mustansar Hussain C., Rani M.
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Publisher Springer

Book identifier number (ISBN, https://doi.orgf10.1007/978-3-030-69023-6

DOl etc.)

Publishing year 2022 (In production)

Page numbers NA

Title of the chapter Smart Hydrogel Materials

Authors Ramavatar Meena, Faisal Kholiya

Title of the book Smart Polymers Basics and Applications

Editor Samui AB.

Publisher CRC Press

Book identifier number (ISBN, DOl | 9781003037880

etc.)

Publishing year 2022

Page numbers 322

Title of the chapter Novel methods developed to improve the biomass of
seaweeds

Authors Veeragurunathan V, Monica Gajanan Kavale, K. Eswaran

Title of the book Algae for Food

Editor Raja R., Hemaiswarya S., Kulanthaiyesu A.K., Carvalho IS.

Publisher CRC Press, Taylor & Francis group

Book identifier number (ISBN, DOl | ISBN 9780367762087

etc.)

Publishing year 2022

Page numbers 71-82

Title of the chapter Seaweed Biostimulants for Climate Change Adaptations in
Dryland Agriculture in Semi-arid Areas

Authors Vijay Anand K. Gopalakrishnan, Arup Ghosh

Title of the book Climate Change Adaptations in Dryland Agriculture in Semi-
Arid Areas

Editor Poshiwa X., Ravindra Chary G.

Publisher Springer, Singapore

Book identifier number (ISBN, DOI
etc.)

Online ISBN - 978-981-16-7861-5

Publishing year 2022

Page numbers 341-347

Title of the chapter Halophytes of semi-arid areas: Resources for mitigation of
climate change

Authors Doongar Ram Chaudhary

Title of the book Climate change adaptations in dryland agriculture in semi-
arid areas

Editor Poshiwa X., Ravindra Chary G.

Publisher Springer, Singapore

Book identifier number (ISBN, DOI
etc.)

https://doi.org(10.1007/978-981-16-7861-5_7

Publishing year

2022

Page numbers

93-109
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3. ﬁ%?.'—aﬁ'qﬁﬁﬁ JMATET | Patents-Granted/Filed

Indian Patent Filed:

SN. | Title Inventors Application
No.
1 A Process for the Preparation of 2- Sukalyan Bhadra, Jogendra 202111045098
(Arylthio)-N-Pyridin-2-YI-Aryl Kumar, Anupam Kumar Singh
Acetamides and their Hydrochloride
Salts
2 Pharma-Grade Salt (Nacl) Composition | Alok Ranjan Paital, Arvind 202111045223
and its Method of Preparation Thereof | Kumar, Sumesh Chandra
Upadhyay, Rahul Jasvantrai
Sanghavi, Bipin Gordhanbhai
Vyas, Hiren Dinkarray Raval
3 Anti-Fouling Zeolite-Polymer Composite | Puyam Sobhindro Singh, 202111045227
Hollow Fiber Membrane and Process Paramita Ray, Haroon
for Preparation Thereof Sumbhaniya, Saurabh Katke
4 A Process for the Preparation of Biradar Ankush Venkatrao, Khan | 202111047812
Aldehyde From Olefins Using Noor Ul Hasan, Bajaj Hari Chand,
Halophosphite Ligand Naikwadi Dhanaji Rajaram, Ravi
Krishnan, Singh Amaravati
Shivaji, Das Rajkumar, Pai
Shivanand, Newalkar Bharat,
Karemore Ashvin, Rathore Vivek
5 Ligand Framework as Nano-Traps for Kushwaha Shilpi, Patel Ketan 202111047813
Uranium Separation
6 A Synbiotic Composition of De-Potash Haldar Soumya, Shinde Ambika | 202111049784
Vinasse and Sulfide Oxidizing Bacteria Hemant, Maiti Pratyush,
for Sulfide Remediation in Aquaculture | Chatterjee Shruti
and A Process for the Preparation
Thereof
7 Compounds for Detection of Pabitra Baran Chatterjee, 202111050946
Hypochlorite and Its Method Of Snehasish Debnath, Arnab
Preparation Thereof Bhattacharya, Riya Ghosh
8 | AZero Discharge Hydrometallurgy- Paital Alok Ranjan, Boricha 202111052187
Based Process for the Recovery of Arvind Kumar Balvantrai, Mitra
Valuable Metals from Spent Lithium lon | Joyee, Chunawala Jatin
Batteries Rameshchandra, Gauswami
Maulik Vinodpuri, Kumari Anu,
Jungi Hiren Deviji, Choudhary
Nishu
9 A Compound for the Detection Of Gold | Pabitra Baran Chatterjee, Arnab | 202111052656
Nanoparticles and Its Method of Bhattacharya, Snehasish
Preparation Thereof Debnath, Riya Ghosh
10 | A Process for the preparation of Formic | Ankush Venkatrao Biradar, 202111055048
Acid from CO2 Hydrogenation Using Balasaheb Dnyanadeo Bankar,
Mixed Metal Oxide Catalyst Dhanaji Rajaram Naikwadi,
Krishnan Ravi, Palani Sivagnana
Subramanian
1 An Integrated Mobile Desalination Sanjay Devram Patil, 202111055047
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System to Generate Potable Water Shaktipalsinh Dilipsinh Raijada,
Rahul Subhash Patil,
Govindkumar Gavajibhai
Amaliar, Arvind Amulakhrai
Patel
12 | A Process for the Preparation of Palani Sivagnana Subramanian, | 202211000697
Phthalide and 2-Methyl Benzoic Acid Sanjay Pratihar, Jyotiranjan
from Phthalic Anhydride Mishra, Mrugesh Kishorbhai
Padariya
13 | Lappot-Low Cost Customized Divesh Narayan Srivastava, 202211006595
Potentiostat and Use Thereof Nirav Vinodray Gadhiya
14 | A Process for the Production of 100% Maiti Pratyush, Parikh Jayesh 202211008996
Water Soluble Potash Fertilizer, by Indravadan
Utilizing Incinerator Ash of Sugarcane
Molasses-Based Distilleries
15 | AnlIntegrated Process for the Recovery | Subbarayappa Adimurthy, 202211012417
of Aleuritic Acid and Lac Resin from the | Shruti Yadav
Seed Lac
16 | A Compound to Detect Arsenic Level In | Sheik Saleem Pasha, Priyanka 202211016560
Water and Its Method of Preparation Patra, Amitava Das, Sumit
Thereof Kumar Pramanik
Indian Patent Granted:
SN. | Title Inventors Patent
No.
1 Novel Process for the Synthesis of Jewrajka Suresh Kumar, Chandel 365132
Polyethylene Glycol and Polycaprolactone | Arvind Kumar Singh, Nutan
Containing Multiblock Copolymers for Bhingaradiya, Bera Anupam
Sustained Release Application
2 Process for the Preparation of Epoxides Khan Noor Ul Hasan, Kureshy 368765
from Alkenes Using Glycoluril as Organic | Rukhsana Ilyas, Patel Parth, Nandi
Promoter Sekhar
3 Zero-Effluent Process for the Recovery of | Meena Ramavatar, Subbarayappa 369617
High Purity 5-Hydroxymethyl Furfural Adimurthy, Kholiya Faisal, Prasad
(Hmf) from Agueous Agar Solution Kamalesh, Rathod Meena Rajnikant
4 Sustainable Biomaterial Nanocomposites | Parimal Paul, Sanna Kotrappanavar 370456
for Water Treatment in Tea-Bag-Like Nataraj, Anshu Kumar, Pradeep
Pouches and Process for Preparation Kumar Prajapati
Thereof
5 A Device for Layer Wise Surface Liquid Subir Kumar Mandal 371601
Sample Collection
6 A Process for the Preparation of Potassic | Maiti Pratyush, Haldar Soumya, Maiti | 373298
Fertiliser from Alcohol Distillery Effluent Subarna
7 Improved Process for the Preparation of | Kannan Srinivasan, Sivashunmugam | 373614
Fatty Acid Methyl Esters (Biodiesel) from | Sankaranarayanan, Churchil Angel
Triglyceride Oils Using Eco-Friendly Solid | Antonyraj
Base Catalyst
8 A Process for the Preperation Of Bhupendra Dhanvantrai Shethia, 377580

Bioactive Sub-Fraction from Flowers of
Simarouba Glauca Active Agaist Filariasis

Meena Rajnikant Rathod, Jayant
Batukrai Pandya, Prakash

a1t Yfddest 2021-22 | ANNUAL REPORT 2021-22

149




Jagjivanbhai Dodiya, Puvvada
Kalpana Murthy, Saurabh Dixit, Rajiv
Lochan Gaur, Viplap Kumar Bose
9 An Integrated Process to Valorize Chennur Radhakrishna Reddy, Ravi 378626 H
Seaweed Biomass for a Spectrum of Singh Baghel, Nitin Trivedi, Puja
Bioproducts Kumari, Vishal Gupta, Kamlesh
Prasad, Ramavatar Meena
10 | Hand Pressure Driven Portable Pushpito Kumar Ghosh, Alamuru 380722
Ultrafiltration Unit Venkatarami Reddy, Sohanlal Daga,
Aravindbhai Amulakhrai Patel,
Paramita Ray, Puyam Sobhindro
Singh, Jitendra Jaydevprasad Trivedi,
Pankaj Aravindbhai Patel, Kallem
Parashuram, Ayyanasomayajula
Prakash Rao, Chhaganlal Vithaldas
Devmurari, Kalpana Haresh Mody,
Rasiklal Bavchand Mandavia [ |
1 Process for the Recovery of Lithium from | Hari Chand Bajaj, Noor-Ul Hasan 384778
Lithium lon Batteries Using Acetic Acid Khan, Arvindkumar Balvantrai
Boricha, Subramanian Natarajan,
Krishnan Muthukumar
12 | Process for the Preparation of Graded Ramavatar Meena, Jai Prakash 385582
Agarose from Sea Weed Extract Chaudhary
13 | A Device for Efficient and Cost-Effective Pushpito Kumar Ghosh, Vaibhav Ajit | 393683
Seaweed Harvesting for Large-Scale Mantri, Jayanta Kumar Pothal,
Commercial Application Veeraprakasam Veeragurunathan,
Sangaiya Thiruppathi
14 | A Process for the Preparation of A- Patel Parth, Nandi Sekhar, Khan Noor | 393778
Hexylcinnamaldehyde and A- Ul-Hasan, Kureshy Rukhsana llyas
Pentylcinnamaldehyde Using Recycle
Organocatalyst
Foreign Patent Filed:
SN. | Title Inventors Application | Country
No.
1 Compounds for Detection Chatterjee Pabitra Baran, Debnath PCT/IN2021/ | WO
of Homocysteine and Its Snehasish, Nair Ratish Rajgopalan 050849
Method of Preparation
Thereof
2 Fluorinated-Aliphatic Shukla Geetanjali, Bhushan Mani, 17/622185 us
Hydrocarbon Based Stable | Kumar Sonu, Das Arindam Kumar,
Anion-Exchange Membrane | Sharma Prerana, Singh Anuj Kumar,
And Its Method of Shahi Vinod Kumar, Bhargava
Preparation Thereof Bharat, Parvatalu Damaraju
3 Fluorinated-Aliphatic Shukla Geetanjali, Bhushan Mani, 2021- JP
Hydrocarbon Based Stable | Kumar Sonu, Das Arindam Kumar, 577293
Anion-Exchange Membrane | Sharma Prerana, Singh Anuj Kumar,
and Its Method of Shahi Vinod Kumar, Bhargava
Preparation Thereof Bharat, Parvatalu Damaraju
4 Fluorinated-Aliphatic Shukla Geetanjali, Bhushan Mani, 20831754.5 | EP
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Hydrocarbon Based Stable | Kumar Sonu, Das Arindam Kumar,
Anion-Exchange Membrane | Sharma Prerana, Singh Anuj Kumar,

And Its Method of Shahi Vinod Kumar, Bhargava
Preparation Thereof Bharat, Parvatalu Damaraju
5 Fluorinated-Aliphatic Shukla Geetanjali, Bhushan Mani, 2020800 CN

Hydrocarbon Based Stable | Kumar Sonu, Das Arindam Kumar, 53050.X
Anion-Exchange Membrane | Sharma Prerana, Singh Anuj Kumar,
and Its Method of Shahi Vinod Kumar, Bhargava
Preparation Thereof Bharat, Parvatalu Damaraju

Foreign Patent Granted:

SN. Title Inventors Country | Patent No.
1 Uv Shielding Bio- | Kannan Srinivasan, Rajathsing Kalusulingam,
Derived Furanic | Gajula Sampath, Koilraj Paulmanickam, Au 2019213848
Polymers Duraikkannu Shanthana Lakshmi

4. WTENfhY SIARVT / Technology Transfered

SN. o it fafer TeNfeT BT A1 / Name of the Technology

Integrated process for the simultaneous recovery of liquid
fertilizer (sap) and carrageenan (semi-refined & refined)
from fresh Kappaphycus alvarezii

Date of Transfer
28-08-2021

An integrated process to produce two high value products from fresh Kapppaphycus
alvarezii, a red seaweed widely cultivated in the Gulf of Mannar, was developed and
demonstrated to a licensee. The liquid product obtained by the mechanical crushing
of the seaweed is a potent plant biostimulant and the solid residue is rich in kappa
carrageenan. Both refined and semirefined kappa carrageenan can be produced
from the residue. The plant biostimulant is a very successful commercially and being
marketed by various licensees.

sraeor it f/fyr A process for the preparation of interpolymer cation and
anion exchange membrane

30-06-2021

lon exchange membrane based electrodialysis (ED) is @ mass separation process in
which electrically charged membranes and an electrical potential difference is used
to separate ionic species from an aqueous solution and other uncharged
components. ED is widely used for desalination of brackish water and in some
areas of the world; it is the main process for the production of potable water.
Although of major importance, water desalination is by no means the only significant
application.The development of a chemically stable cation exchange membrane
(CEM) and anion exchange membrane led to a large-scale use of this membrane in
diversified industrial processes including chloralkali.
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5. WA H SMEUs FRIICNPRUI/STEAT / Papers/Lectures Presented in

Seminars/Conferences

SN. | Title of the paper Name of the Venue Author(s)
Seminar/
Conference
1. | Bioactive melanin International Malaviya National | Vishal Ghadge, Pankaj
from Endophytic Conference on | Institute of | Kumar, Sanju Singh,
Bacillus subtilis 4NP- | Biotechnology for | Technology, Jaipur | Doniya Elze Mathew,
BL Associated with Sustainable and The Biotech | Sourish Bhattacharya,
the Halophyte Agriculture Research Society, | Pramod B. Shinde
Salicornia brachiata Environment, and | India, Jaipur; April
Health 4-8, 2021
2. | Biodiversity and International Malaviya National | Sanju Singh, Vishal A.
Antimicrobial Conference on | Institute of | Ghadge, Pankaj
Potential of Bacterial | Biotechnology for | Technology, Jaipur | Kumar, Doniya Elze
Endophytes from Sustainable and The Biotech | Mathew, Asmita
Halophyte Salicornia | Agriculture Research Society, | Dhimmar, Harshal
brachiata Environment, and | India, Jaipur; April | Sahastrabudhe,
Health 4-8, 2021 Pramod B. Shinde
3. | Copper-Catalyzed ACS Spring 2021 | Virtual; April 516, | Aniket Gupta,
Direct a- Macromolecular 2021 Sukalyan Bhadra
Arylchalcogenation of | chemistry: The
Aliphatic Carboxylic second century
Acid Synthons
4. | Iron Catalyzed ACS Spring 2021 | Virtual; April 5-16, | Jogendra Kumar,
C(sp?)-H a-Amination | Macromolecular 2021 Sukalyan Bhadra
of Arylacetic Acid chemistry: The
Synthons Using second century
Aniline
5. | Homocysteine ACS Spring, 2021, | Virtual;April 5416, | S. Debnath, P. B.
Specific Novel Optical | Macromolecular 2021 Chatterjee
Sensor for Diagnostic | Chemistry: The
Use Second Century
6. | Highly selective ACS Spring 2021 Virtual R. Ghosh, R. R.
optical biosensor for April 5-16, 2021 Nair,P.B. Chatterjee
prostate cancer
specific biomarker
7. | Genetic International ICAR-Indian Avinash Mishra
transformation of Symposium on | Institute of
groundnut for Advances in Plant | Agricultural
enhanced salt stress | Biotechnology and | Biotechnology,
tolerance Genome Editing Ranchi, India; April
8-10, 2021
8. | Aquaporin like Gene International ICAR- Indian | Patel  J,  Avinash
from Extreme Symposium on | Institute of | Mishra
Halophyte Salicornia | Advances in Plant | Agricultural
brachiata: An Ideal Biotechnology and | Biotechnology,
Candidate for Genome Editing Ranchi; April 8-10,
Engineering Abiotic 2021
Stress Tolerance in
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Plants

9. | Coning and International ICAR- Indian | Syed S,  Avinash
Overexpression of Symposium on | Institute of | Mishra
lox2 Genein Advances in Plant | Agricultural
Groundnut (Arachis Biotechnology and | Biotechnology,
hypogaea) for Genome Editing Ranchi, India; April
Enhanced Resistance 8-10, 2021
against Aspergillus
flavus Infection

10. | Cloning and International ICAR- Indian | Gupta NK, Mishra
Characterization of Symposium on | Institute of | Avinash
Pathogenesis Related | Advances in Plant | Agricultural
Gene (PR-10) from Biotechnology and | Biotechnology,

Groundnut (Arachis Genome Editing Ranchi, India; April
hypogaea) 8-10, 2021

11. | Cloning KaPCL, a 42™ Annual | ICAR- Indian | Khatri K., Pandya D.,
novel gene from Meeting of | Institute of | Mangal S. Rathore
Kappaphycus alvarezii | PTCA(I) & | Agricultural
and its genetic International Biotechnology,
transformation in Symposium on | Ranchi, India; April
tobacco for “Advances in Plant | 8-10, 2021
development of Biotechnology and
abiotic stress Genome Editing”
tolerance

12. | Callus culture and 42 Annual | ICAR- Indian | Gamit S., Patel P.,
plantlet regeneration | Meeting of | Institute of | Siddiqui S.A. and
in an elite cultivar of | PTCA(I) & | Agricultural Mangal S. Rathore
Castor bean (Ricinus International Biotechnology,
communis L.) a hardy | Symposium on | Ranchi, India; April
cash crop for arid “Advances in Plant | 810, 2021
region Biotechnology and

Genome Editing”

13. | Molecular 42 Annual | ICAR- Indian | Kumari A., Jacob PJ,
characterizationand | Meeting of | Institute of | Agrawal S. and
functional validation | PTCA(l) & | Agricultural Mangal S. Rathore
of a novel gene International Biotechnology,

SbCPN10L from an Symposium on | Ranchi, India;April
extreme halophyte “Advances in Plant | 8-10, 2021
Salicornia brachiate Biotechnology and
Roxb. for Genome Editing”
development of heat
stress tolerance
14. | Artificial miRNA International Ranchi Agarwal, P.K. Prashant

mediated resistance
in tobacco against
Jatropha leaf curl
Guijarat virus by
targeting RNA
silencing suppressors

symposium on
Advances in Plant
Biotechnology and
Genome  Editing
organized by Plant

Tissue Culture
Association-India
& Plant ICAR-

April 8-10, 2021

More, Agarwal,

P.,

Anand, A., Mishra, N.S.
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Indian Institute of
Agricultural
Biotechnology
15. | Seaweed National Seminar | Virtual, MARS, Arup Ghosh
Biostimulants for | on Marine Algae Mandapam; May
Sustainable Cultivation and 25, 2021
Enhancement of | Processing —
Agricultural Retrospect and
Production Prospects
16. | Sustainable National Seminar MARS, Kamalesh Prasad
processing of | on Marine Algae Mandapam; May
seaweeds for value | cultivation and 25, 2021,
added products processing-
[Invited talk] Retrospect and
prospects
17. | Room Temperature Webinar for | MCM DAV College, | Arvind Kumar
lonic Liquids for Students Kangra, Himachal
Diverse Applications Pradesh;June 10,
2021
18. | Industrial waste to National Bhakt Kavi Narsinh | Govind Sethia
wealth Colloquium Mehta University,
Junagarh, Gujarat;
June 24, 2021
19. | Case studies on International Virtual mode; June | Dr. Parul Sahu
mineral salts recovery | Virtual Conference | 25, 2021
from saline-effluents | on Frontiers in
Chemical Sciences
20.| Characterization of National Veer Bahadur | Govind Sethia
Porous Material by Warkshop on | Singh Purvanchal
Gas Adsorption Instrumentation University,
Techniques in | Jaunpur; June 25-
Chemical Sciences | 29, 2021
21. | Colloidal Chemistry International YMCA, Faridabad; | Arvind Kumar
with Room Conference on | July 14, 2021
Temperature lonic Recent
Liquids: Applications | Advancements in
towards Advanced Chemical Sciences
Materials
22.| Salt and Marine Felicitation Iscon Club, | Arvind Kumar
Chemicals Ceremony of ISMA | Bhavnagar;July 26,
Office Bearers by | 2021
Bhavnagar District
Salt Manufacturers
Association
23.| Exploring the National Indian Institute of | Saravanan
alternatives in Conference in | Technology, Subramanian
catalysis Chemistry Gandhinagar,
Gujarat; August 6-
7,2021
24.| Halophytic Cultivation | International Ministry of | Doddabhimappa
in Coastal Site in Virtual Workshop | Education, Tertiary | Gangapur
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Semi-Arid Areas as A
Bio-
Saline Agriculture

on ‘Smart
Agriculture for
Developing
Nations: Broader
Perspectives and
Special Challenges
for Island States’

Education, Science
and Technology,
Republic

of Mauritius; and
NAM S&T Centre,
New Delhi; August
1112, 2021

25. | lonic Liquids Based 3¢  AAAFM-UCLA | University of | Arvind Kumar
Colloidal Solutions as | International California, Los
Nanoreactors for Conference on | Angeles, USA;
Advanced Materials Advances in | August 20, 2021
Functional
Materials
26.| Catalyst-Engineered International IIChE  Bengaluruy; | S. Neogi
and Multi- | Conference on | August 26-28, 2021
Dimensional Covalent | Emerging Trends
Organic Frameworks | in  Catalysis for
as Photo-Catalysts for | Sustainable
Aerobic Cross- | Chemical
Coupling Reactions Processes
27.| Chemistry of | UGC Refresher | Guru Ghasidas | P. B. Chatterjee
Microbial Chelators Course in | Central University,
Chemistry Bilaspur;
September o1,
2021
28.| Application of | Advanced S. V. National | Kamalesh Prasad
Rheometer for the | Characterization Institute of
characterization  of | Techniques  for | Technology, Surat;
soft matters Chemical Scaffolds | September  1-25,
[Invited talk] 2021
29.| Salt and marine Felicitation Bharuch, Gujarat; | Arvind Kumar
chemicals Ceremony of ISMA | September 04,
Office Bearers | 2021
Organized by
South Gujarat Salt
Manufacturers
Association
30.| Plastics: Environment | International Department of | Dr. Sumit Kamble
pollutants, Conference on | Chemical
estimations, COVID Challenges | Engineering, Guru
remediation and of Energy and | Ghasidas
future scope of work | Environment Vishwavidyalaya,
Management for | Bilaspur,
Sustainable Chhattisgarh, India
Growth of Process | September 11, 2022
Industries
31. | Constructed National Jointly organized | Monali Muduli, Sanak
Wetlands For conference on| by NESA and| Ray
Municipal environmental others, at RKGITM,
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Wastewater pollution & ozone | Ghaziabad, UP;
Treatment: A layer September 16-17,
Sustainable Approach 2021
32.| Development of Advances in | Maharaja Nayan Nandha, Puyam H
Pebax/Psf composite | Materials Science: | Krishnakumarsinhji | S. Singh
hollow fiber Challenges  and | Bhavnagar
membrane for Gas Opportunities University;
separation September 21, 2021
33.| Solvent-resistant Advances in | Maharaja Utpal Thummar,
ultrafiltration Materials Science: | Krishnakumarsinhji | Puyam S. Singh
membrane based on | Challenges  and | Bhavnagar
anti-fouling Opportunities University;
crosslinked polymer September 21, 2021
modified

Poly(acrylonitrile-co-
methacrylic acid)

membrane for [ |
degumming of
vegetable oil

34.| Low-pressure hollow | Advances in | Maharaja Pranay Kumar and
fiber nanofiltration Materials Science: | Krishnakumarsinhji | Puyam S. Singh
membrane for Challenges  and | Bhavnagar
treatment of Opportunities University;
wastewater September 21, 2021

35.| Study of Recycled Advances in | Department of | Mayank Saxena, Saroj
Polysulfone on the Materials Science: | Physics, MKBU, | Sharma, A.
Salt Separation Challenges  and | Bhavnagar; Bhattacharya
Performance of Thin | Opportunities September 21, 2021

Film Poly (piperazine-
amide) Membranes
36.| Catalysis: Small things | International Virtual:organized Saravanan
can have big impacts | Webinar in | by PSG College of | Subramanian
Chemistry for | Arts & Science,
Sustainable Energy | Coimbatore, TN;

and Medical | September 23-24,
Applications 2021
37.| The many faces of Vigyan Jyoti 2021- | Virtual:  Jawahar | Saravanan
catalysis 22 spectacular | Navodaya Subramanian
program for | Vidyalaya, Diu,
interaction  with | Gujarat;
role model September 25,
2021
38.| Endophytes: Soldiers | Crop Improvement | Dr. Balasaheb | Pramod B. Shinde
for protection and through Sawant  Konkan
growth of plants Technological Krishi Vidyapeeth,
[Invited talk] Intervention  of | Dapoli,
Biotechnology, Maharashtra;

Microbiology, and | September 25,
Nanotechnology 2021

39.| Uranium extraction CSIR Young | Virtual: conducted | Shilpi Kushwaha
from Secondary Scientists Conclave | by  CSIR-CSMCRI;
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Sources Meet 2021 September 26,
2021
40.| The extraction of [ Young Scientists | CSIR Head | Shilpi Kushwaha
Uranium from | Awardees Quarter;
secondary  sources | Conference 2021 September 26,
such as seawater and 2021
acidic effluents
using crystalline thin
films and polymer
nanorings
41.In Situ Fabricated | Chemical Research | IISER Kolkata; | R. Goswami, S. Neogi
MOF-Cellulose Society of India September 26-30,
Composite as 2021
Advanced ROS
Deactivator-
Convertor  through
Free Chlorine
Detoxification ~ and
Size-Exclusive Alkene
Epoxidation
42.| Structural Dynamism | Chemical Research | IISER Kolkata; | M. Singh, S. Neogi
Triggered Switchable | Society of India September 26-30,
CO2 Adsorption and 2021
Visible-light Mediated
Size Selective Co-H
Photocyanation in
Pre-functionalized
Covalent Organic
Framework
43.| A sustainable | E-Conference on | Dayananda Sagar | Dineshkumar R.
perspective on | Impact of | University,
integrated Multipronged Bangalore;
downstream approaches of | September 27-29,
processing of | Biotechnology on | 2021.
microalgal  biomass | Mankind
for producing
commercially
important bio-
chemicals
44.| Nanotechnology for | Crop improvement | Virtual: Dr. S. Pratihar
Agricultural through Balasaheb Konkan
Productivity Technological Krishi Vidyapeeth
Intervention  of | Dapoli (Plant
Biotechnology, biotechnology
Microbiology and Centre); October
Nanotechnology 01, 2021
45.| Bioactive Natural | Faculty Sathyabama Pramod B. Shinde
Products from | Development Institute of
Actinomycetes Program & | Science and
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[Invited talk]

Student Training
Program (STP) on
New Avenues and

Technology,
Chennai,
Tamilnadu;

Challenges in | October 05, 2021
Actinobacterial
Research
46.| Plenary lecture on National Hands-on | RK University, Arup Ghosh
Deciphering effect of | Workshop on Rajkot; October
Biostimulants genomics and 23, 2021
through proteomics
Transcriptomics and | techniques
Metagenomics Microbiologists
society, India
47.| Importance of | Indian Association | Virtual:organized Shilpi Kushwaha

Uranium Extraction of Physics | jointly with Youth
Teachers Regional | forum on Physics
Council-2021 Research, Alumni
Association St.
Xavier’'s  College
Ahmedabad, and
Gujarat Science
Academy; October
27,2021
48.| Exploring Faculty Virtual: organized | Saravanan
Alternatives in | Development by School of | Subramanian
Catalysis held Programme  on | Science and
Pursuit of | Humanities,
Excellence in | Department  of
Research and | Physics,
Advanced Sathyabama
Technology Institute of
Science and
Technology,
Chennai, Tamil
Nadu; October 28,
2021
49.| Oxoidovanadium(V) | 12" International | Virtual: Cyprus; P. B. Chatterjee
Complexes as | Vanadium November 3-5,
Chromogenic Sensors | Symposium 2021
of Hazardous Species
50.| Ultrafast Dual | 12" International | Virtual: Cyprus; S. Debnath and P. B.
Responsive Vanadium November 3-5, | Chatterjee
Oxovanadium Based | Symposium 2021
Chiroptical ~ Sniffers
for Sarin Simulant
51. | Physio-chemical 8" Edition of Skill | CSIR-CSMCRI, Sanak Ray
properties of | Development Bhavnagar;
seawater, Program in | November11-12,
Measurement of | seaweed 2021
physiochemical Cultivation ~ and
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parameter of | Processing
seawater like salinity, | Technology
temperature, PH,
dissolve oxygen,
nutrients”
52.| Metal Complexes to | Materials of the | Pandit Deendayal | S. Pratihar
Smart Materials: | Millennium: Energy University,
Catalytic and | Emerging Trends | Gandhinagar,
Photocatalytic and Future | Gujarat; November
applications Prospects 19-21, 2021
[Invited Talk]
53.| Pore-Engineered International SVNIT, Surat; | M. Singh, S. Neogi
Isostructural Conference on | November 24-26,
Diamondoid Chemical Sciences | 2021
Frameworks for | in Sustainable
Distinguishing ~ CO, | technology  and
Capture and | Development
Synchronous  Ultra-
Fast Turn-on
Detection of Assorted
Organo-Toxins  with
Mechanistic
Validation
54.| Heterogeneous 7" Conference on | Bhabha  Atomic | Puyam S. Singh, Vinod
nucleation from Neutron Research Centre, | K. Aswal
colloidal precursor Scattering Mumbai;
towards the growth November 25-27,
of Beta zeolite 2021
membrane
55.| Pharmaceutical 25th National | School of | Kamalesh Prasad
potential of | Convention of | Pharmacy, Gujarat
seaweeds and | Society of | Technological
products derived Pharmacognosy” | University,
from them & International | Ahmedabad,
[Invited talk] Conference on | Gujarat; November
“New Horizons of | 27-28, 2021
Natural Products
and AYUSH
Remedies”
56.| (Seed Treatment) | International Dehradun, Rosy Alphons
Formulations derived | Conference on | Uttarakhand; Sequeira & Kamalesh
from brown | Biotechnology for | Decemberi-4, 2021 | Prasad
seaweeds for | resource
germination and efficiency, energy,
healthy plant growth environment,
facilitating chemicals and
environmental health
sustainability
57.| Salinity influences | International Indian Institute of | Monika Patel, Asish
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cross-tolerance of | Conference on | Petroleum, Kumar Parida
arsenic in the | Biotechnology for | Dehradun;
facultative halophyte | Resource December 1-4, 2021
Salvadora persica L. | efficiency, Energy,
through  metabolic Environment,
shifts and | chemicals  and
photosynthetic Health
regulation
58.| Metabolic alterations, | International Indian Institute of | Dhara Fatnani,
antioxidative defense | Conference on | Petroleum, Ashok Panda,
mechanism, and | Biotechnology for | Dehradun; Asish Kumar Parida
modulation of | Resource December 1-4, 2021
phytochelatins in the efficiency, Energy,
ha[o.p.hyte Suaeda Environment,
maritima for _Cd and Chemicals and
Pb sequestration Health
59.| Isolation,  Structure | International Dehradun, Pramod B. Shinde
Elucidation, and | Conference on | Uttarakhand;
Biosynthetic Studies | Biotechnology for | December 02, 2021
on Macrolide | Resource
Glycosides Efficiency, Energy,
[Invited talk] Environment,
Chemicals and
Health
60.l A novel and simple | International CSIR-IIP and BRSI, | Sanju Singh, Rosy A.
process for extraction | Conference on | Dehradun, Sequeira, Kamlesh
of lipopeptides | Biotechnology for | Uttarakhand; Prasad, Pramod B.
surfactin and | Resource December 02, 2021 | Shinde
fengycin from | Efficiency, Energy,
fermentation  broth | g vironment
u§ing . AQueous | hemicals and
biphasic system Health
61. | Hybrid Hydrogel | International Virtual ; R. Ghosh, P. B.
Based Smartphone | Conference on | December  13-15, | Chatterjee
Readout for In-vitro | Molecules to | 2021
Diagnostics of | Materials
Spermine in Human
Biofluids
62.| Catalysis- Anew way | High Valued | H. V. Desai College | Dr. Sumit Kamble
to see chemicals Developments in | of Pune, India;
transformation Chemistry December 17, 2021
63.| Development of a |2 Virtual | Virtual: SVNIT, | S. Debnath, P. B.
Unique Enantiopure | International Surat; December | Chatterjee
Chiroptode as | Conference on | 17-18, 2021
Sniffing Agent for a | Molecules to
Lethal Nerve Gas | materials
Simulant
64.| Reduction  Induced | 58" Annual | Virtual; December | S. Debnath, P. B.
Emission Convention of | 21-24, 2021 Chatterjee
Enhancement Based
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Point-of-Care  Assay | Chemists, 2021 &
for International
Hyperhomocysteinem Conference on
ia “Recent Trends in
Chemical Sciences
65.| Catalytic N-Acylation | 58" Annual | Virtual:Indian Ajijur Rahaman,
of Cyclic Amines by | Convention of | Chemical Society; | Sukalyan Bhadra
Arylglyoxylic  Acids | Chemists & | December  21-24,
through Radical- | International 2021
Radical Cross- | Conference on
Coupling Recent Trends in
Chemical Sciences
66.| Hybrid Hydrogel | International Virtual; Indian | R.  Ghosh, P. B.

Based Smartphone | Conference on | Chemical Society; | Chatterjee
Readout for In-vitro | Recent Trends in | December 22, 2021

Diagnostics of | Chemical Science
Spermine in Human
Biofluids
67.| High-performance Recent Trends in | lIT Ropar; | R. Goswami, S. Neogi
Water Harvester | Chemical December 22-23,
Framework for | Sciences- 2021
Triphasic and | Environmental
Synchronous Chemistry

Detection of Assorted
Organo-Toxins  with
Site-Memory Reliant
Security  Encryption
via pH-Triggered
Fluoroswitching

68.| Chemo-robust and bi- | Recent Trends in | IIT Ropar; | N.Seal, S. Neogi
functional MOF with | Chemical December22-23,
divergent Co(ll)- | Sciences— 2021
nodes for cooperative | Environmental
deacetalization- Chemistry
Knoevenagel

condensation and
mild-condition
tandem CO2 fixation
69.| Modelling of flood 26" International | SVNIT, SURAT, | Nikunj K. Mangukiya

inundation extentin | Conference on | Cujarat, India; | and Dr. Bhoomi R.
data-scare regions: Hydraulics, Water | December23-25, Andharia
The case study of Resources and | 2021
Bhavnagar district Coastal
Engineering

70.| Assessment of 26" International | SVNIT, SURAT, | Viraj Bhuva, Dr.
drought using Conference on | Gujarat, India; | Bhoomi Andharia,
drought indices and Hydraulics, Water | December23-25, T.M.V. Suryanarayana
analysing the Resources and | 2021

relationship between | Coastal
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groundwater levels Engineering
and drought indices:
A case study of
Ahmedabad district
71. | Regioselective C-H 58™" Annual Virtual Platform; Subhash Chandra
Functionalization of Convention of December 21- 24, Ghosh
Arenes and Chemists 2021
Synthesis of | Industrial &
Industrially Important | Applied Chemistry
Compounds Section
72.| Integrated solar salt 74t Annual | CSIR-IMMT Dr. Parul Sahu, Karan
production from session of Indian | Bhubaneswar; Liya
evaporated residue of | Institute of | December 27- 30,
reverse 0smosis Chemical 2021
reject generated from | Engineering
tanneries Congress
73.| Application of tissue | National e- | Sathyabama Lakkakula Satish
culture for seaweed | Conference on | Institute of
seedling production | Bioprospecting of | Science and
Marine-derived Technology,
metabolites  for | Chennai;
promising December 30, 2021
biotechnology
applications:
Current and future
prospects
74.| Catalytic Direct | XVII-JNOST 2022 School of | Jogendra Kumar,
Functionalization  of Chemistry, Anupam Kumar Singh,
C(sp?)-H Bonds University of | Sukalyan Bhadra
Adjacent to Hyderabad;
Benzazoles January 06-09,
2022
75.| Potential ~ seaweed | Gujarat Vigyan | Gujarat Agrawal S., Mangal S.
feedstocks for the | Sammelan Biotechnology Rathore
production of Research  Centre
biobased chemicals DST-GoG,
Gandhinagar;
January 30-
Februaryos, 2022
76.| In vitro callus culture | Gujarat Gujarat Pandya D., Agrawal S.,
and tissue | VigyanSammelan | Biotechnology Mangal S. Rathore
regeneration of Research  Centre
Kappaphycus alvarezii DST-GoG,
(ared alga) Gandhinagar;
January 30-
Februaryos, 2022
77-| Macroalgae seedling | Zoology Department of | Lakkakula Satish
production via spore | Association Zoology,
culture and Nirmala CO[IEgE
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micropropagation for Women,
Coimbatore;
January 31, 2022
78.| Catalysis and its | CSIR-Jigyasa Virtual;  February | Saravanan
transformative Program: student- | 11,2022 Subramanian
impact on society scientist
interaction
79.| Microplastic hazards, |iFOREST UNEP [ International Dr. Sumit Kamble
estimations and their | online workshop | Forum for
remediation on Plastic Pollution | Environment,
in India Sustainability &
Technology;
Februrary 15, 2022
80. Membrane based CO2 | Indo-US Scoping Virtual: Puyam S. Singh
capture:its statusin | Workshop on Department of
India Carbon Capture Science &
Utilization and Technology, India
Storage and Department
of Energy, USA;
January 21
February 25, 2022
81.| Aspirations of a | Webinar on | The Maharaja | Shilpi Kushwaha
researcher: Breakthrough Sayajirao
Failures, resilience, | Barriers and | University of
perseverance Achieve your | Vadodara;
towards making an | Goals, under the | February 18,2022
impact umbrella of
Gender
Advancement for
Transforming
Institutes
82.| Seaweed National Bidhan Chandra Arup Ghosh
biostimulants in [ Symposium on Krishi
Horticulture and | Ornamental and Viswavidyalaya
Floriculture Edible Mohanpur, Nadia,
Horticulture: West Bengal;
Emerging February 22, 2022
challenges and
sustainable goals
83.| Microalgal Biorefinery | International SRM Institute of Dineshkumar R.
and its Industrial | Conference on Science and
Prospects Recent Advances | Technology,
in Bioscience and Chennai; February
Bioengineering 23-25, 2022
84.| Catalytic Direct | International Virtual;Navrachana | Sukalyan Bhadra
Functionalization of | Conference on | University,
C-H Bonds Adjacent | Organic, Medicinal | Vadodara;
to Azoles and February24-27,
[Invited talk] Pharmaceutical 2022
Chemistry
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8s.

Substrate-Ligand

International

Virtual;Navrachana

Aniket Gupta,

Cooperativity- Conference on | University, Sukalyan Bhadra
Promoted  B-Allylic | Organic, Medicinal | Vadodara;
Alkylation of Carbonyl | and February 2427,
Compounds with | Pharmaceutical 2022
Unactivated  Allylic | Chemistry
Synthons
86.| Direct International Virtual;Navrachana | Anupam Kumar Singh,

Synthesis of Imines,
Benzimidazoles,
Benzothiazoles,

Conference on
Organic, Medicinal
and

Chemistry, School
of Science,
Navrachana

Cyanomethylenation | Conference on | University, Jogendra Kumar,
of C(sp?)-H Bonds via | Organic, Medicinal | Vadodara; Sukalyan Bhadra
a One-Step Double C- | and February  24-27,
C Bond Formation Pharmaceutical 2022
Chemistry
87.| Catalytic N-Acylation | International Virtual;Navrachana | Ajijur Rahaman,
of Cyclic Amines by | Conference on | University, Sukalyan Bhadra
Arylglyoxylic  Acids | Organic, Medicinal | Vadodara;
through Radical- | and February  24-27,
Radical Cross- | Pharmaceutical 2022
Coupling Chemistry
88.| Transannulation  of | International Department of | Deepa  Rawat, S.
Pyridotriazole ~ With | Conference on | Chemistry, School | Adimurthy
Naphthoquiones and | Organic, Medicinal | of Science,
Indoles: Synthesis of | and Navrachana
Benzo[f]pyrido[1,2- Pharmaceutical University, Baroda,
ajindoles and | Chemistry Cujarat; February
Indolizino[3,2- 24-27,2022
bJindoles
89. Palladium catalyzed | International Department of | Rashmi Semwal,
annulation of | Conference on | Chemistry, School | Gaurav Badhani, S.
imidazol[1,2- Organic, Medicinal | of Science, | Adimurthy
a]pyridines with | and Navrachana
coumarins and | Pharmaceutical University, Baroda,
indoles Chemistry Gujarat; February
24-27, 2022
90.| lonic-Liquid-Catalyzed | International Department of | Gaurav Badhani, S.

Adimurthy

Factories: New
Perspectives
and their

Quinoxalines and | Pharmaceutical University, Baroda,
Quinolines through C- | Chemistry Gujarat; February2
N, C-S, and C-C Bond 4-27,2022
Formation
91.| Multifaceted DBT-ICGEB ICGEB, New Delhi; | Arup Ghosh
industrial applications | Colloquium cum March 03, 2022
through macroalgal | Webinar on
biorefinery ‘Algal Cell
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Multifaceted
Applications’
92.| Enantiopure ACS Spring, 2022 Virtual; American | S. Debnath, P. B.
Chiroptical  Sensors Chemical Society; | Chatterjee
for Sarin Simulant March 23, 2022
93.| Introduction to | Department Department of | Gopala Ram Bhadu
Electron microscopy | Lecture Forestry and
and its applications Programme Environmental
Science, Manipur
University;March
30, 2022

6. STCR-UTAT W / Inter Agency Linkages

Technology Transfers
SN. Title Licensee Name Date of MoU
1 A Process for the preparation of Mazda Ltd, Ahmedabad 30.06.2021
interpolymer cation and anion (Gujarat)
exchange membrane
2 Integrated process for | Sunflower Organics Private 28.08.2021
simultaneous recovery of sap Ltd, Sivakasi (Tamil Nadu)
and carrageenan (semi refined
and refined carrageenam) from
fresh  Kappaphycus  alvarezii
seweed as basic raw material
Technical Services Project
SN. | Project No. Project Title Funded By Name of | Amount
the PI Received in
202122 (Rs.)
1 BDIM/TSPf14 | Study on discharge of | AAA Salt & | Dr. Arvind | 4,00,020
27[2021-22 waste water from | Chemicals Pvt | Kumar
bromine plant into | Ltd, Surat
impervious ponds of salt | (Gujarat)
works and reuse
2 BDIM/TSP/14 | Marine EIA for | Dev Salt | Dr. Soumya | 15,34,000
28/2021-22 development of captive | Private Haldar
jetty for handling of salt | Limited,
and other commodities | Ahmedabad
near  Village  Haripar, | (Gujarat)
Taluka: Maliya (Miyana) in
Morbi District
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3 BDIM/TSP/14 | Reducation of calcium and | South India | Dr. Arvind | 1,00,005
29/2021-22 chloride content in | Bromine & | Kumar
magnesium hydroxide | Allied
from bitterns Chemicals Pvt
Ltd, Tuticorin
(Tamil Nadu)
4 BDIM/TSPf14 | Establishment of solar salt | Intech Dr. Bhoomi | 6,76,288
30/2021-22 works in Bhuj, Kutch Brinechem Ltd, | Andharia
Gurugram
(Haryana)
Grant-In-Aid Projects
SN. | Project No. | Project Title Funded By Name of Amount
the PI Received in
2021-22 (Rs.)
1 BDIM/GAP/2 | Award of DST-INSPIRE DST, New Dr.Sanjay | 9,03,040
135/2021-22 Fellowship to Mr. Rahul Delhi Pratihar
Daga Patil [IF-190414] for
pursuing PhD at CSIR-
CSMCRI, Bhavnagar.
2 BDIM/GAP/2 | Award of DST-INSPIRE DST, New Dr. Arup 4,51,520
136/2021-22 | Fellowship to Ms. Megha D | Delhi Chosh
Bagariya [IF-190439] for
pursuing PhD at CSIR-
CSMCRI, Bhavnagar.
3 BDIM/GAP[2 | Pre-feasibility studies and Andaman & Dr.M 41,37,000
137/2021-22 establishment of pilot scale | Nicobar Ganesan
farm of commercially Administration,
viable seaweed in Port Blair
Andaman coast.
4 BDIM/GAP/2 | Solar power operated GUJCOST, Dr. Uma 8,85,320
138/2021-22 | indigenous electro dialysis | Gandhinagar Chatterjee
unit for providing drinking | (Gujarat)
water in a primary school
near Bhavnagar
5 BDIM/GAP/2 | Tailoring porous GUJCOST, Dr. Saroj 6,67,320
139/2021-22 | macromolecular Gandhinagar | Sharma
organometallic (Gujarat)
architecture for the
mitigation of heavy metals
from water.
6 BDIM/GAP/2 | DBT-JRF (Category - 1) in Regional Dr. 4,79,806
140/2021-22 | favor of Ms. Apexa Gajjar. | Centre for Kamlesh
Biotechnology, | Prasad
Faridabad
(Haryana)
7 BDIM/GAP/2 | DBT-JRF (Category - 1) in Regional Dr. Moutusi | 5,50,846
141/2021-22 favor of Mr. Arun Kailas Centre for Manna
Rathod Biotechnology,
Faridabad
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(Haryana)

8 BDIM/GAP/2 | Use of recycled C&D DST, New Dr. Bhoomi | 5,00,000
142/2021-22 | waste, fly ash, bottom ash, | Delhi Andharia
dredged marine sandand | (Collaboration
gypsum for construction of | with Nirma
sustainable salt pan beds University,
for enhancement of salt Ahmedabad)
productivity through
prevention of brine
percolation.
9 BDIM/GAP/2 | Exploring Marine DBT, New Dr. Soumya | 33,13,040
143/2021-22 | Actinobacteria for anti- Delhi Haldar
infective and Industrial
products
10 | BDIM/GAP[2 | DBT-JRF (Category - 1)in Regional Dr. Moutusi | 2,71,825
144/2021-22 | favor of Mr. Dhruvilkumar | Centre for Manna
S. Chavda Biotechnology,
Faridabad
(Hariyana)
11 | BDIM/GAP/2 | Award of DST INSPIRE DST, New Dr. 4,51,520
145(2021-22 | Fellowship to Ms. Krupali Delhi Aneesha
Dipakbhai Vyas [IF 190878] Singh
for pursuing PhD at CSIR-
CSMCRI, Bhavnagar
12 BDIM/GAP/2 | Switchable, reusable, and SERB, New Dr. Sanjay | 13,75,000
146/2021-22 | cost-effective Delhi Pratihar
heterogeneous catalysts
for hydrogenation and
dehydrogenation in
Tandem
13 BDIM/GAP/2 | Construction of SERB, New Dr. 10,36,360
147/2021-22 | functionalized porous Delhi Subhadip
frameworks for synergic Neogi
catalysis and security
applications
14 BDIM/GAP/2 | Porous polymer nanofilm SERB - New Dr. Santanu | 16,84,200
148(2021-22 | composite membranes a Delhi Karan
way forward for realizing
efficient molecular-level
discrimination
15 BDIM/GAP/2 | Award of DST INSPIRE DST - New Dr. Sourish | 4,51,520
149/2021-22 | Fellowship to Ms. Sakshi Delhi Bhattachar
Shyam Kumar Papneja [IF- ya
190625] for pursuing PhD
at CSIR-CSMCRI,
Bhavnagar
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16 | BDIM/GAP/2 | Development of smart SERB - New Dr. Pabitra | 3,35,000
150/2021-22 | phone based sensing Delhi Chatterjee
technique for pesticide
detection: Surface
functionalized magnetic
iron nanoparticles as
removal agents
17 BDIM/GAP/2 | Development of zeolite SERB - New Dr. Govind | 17,50,041
151/2021-22 based adsorbents for Delhi Sethia
oxygen concentrator
18 | BDIM/GAP[2 | Affordable IoT-enabled Ministry of Jal | Dr. Shobhit | 19,33,200
152/2021-22 | water service delivery Shakti - New Singh
measurement and Delhi
monitoring sensing system | (Collaboration
for rural development with CSIR-
CEERI, CSIR-
CMERI, CSIR-
NEERI and
CSIO
Sponsored Projects
SN. | Project No. Project Title Funded By Name of Amount
the PI Received
in 2021
22 (Rs.)
1 BDIM/SSP/1442[2021- | Techno economic | Jivika Chem | Dr Arvind | 5,25,385
22 feasibility ~study for | International | Kumar
recovery of value added | LLP,
chemicals from bitterns. | Ahmedabad
(Gujarat)
2 BDIM/SSP/1443/2021- | Method  development | Jaiswal Dr. S | 6,07,405
22 for the recovery of | Shellac Adimurthy
aleuritic acid from the | Industry,
seed lac/kiri lac or any | Rangadih
related lac sources. (West
Bengal)
Consultancy Projects
SN. | Project No. Project Title Funded By Name of the | Amount
Pl Receive
din
2021-22
(Rs.)
1 BDIM/CNP/1430/2021- | Conducting study to TNSC Ltd, Dr. Arvind 93,814
22 find out the yield and | Chennai Kumar
the cost of production | (Tamil Nadu)
of salt in the salt
works of Tamil Nadu
and to recommend
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suitable lease rent for
salt lands in Tamil
Nadu
2 BDIM/CNP/1431/2021- | Validation of PoC & Joil India Pvt | Dr. Sourish 2,76,120
22 pilot plant trials for Ltd, Gurgaon | Bhattachary
biomass to PHA (Haryana) a
3 BDIM/CNP/1432/2021- | Study on salt quality Adani Dr. Arvind 4,80,507
22 available at GRK for its | Enterprise Kumar
suitability in chlor Ltd,
alkali industries after | Ahmedabad
washing (Gujarat)
Collaborative Projects
SN. | Project No. Project Title Funded By Name of the | Amount
Pl Received
in 2021-22
(Rs.)
1 BDIM/CLP/1211/2021-22 | Development of | ONGCEnergy | Dr.VK Shahi | 11,50,065
indigenous high | Centre Trust,
performance New Delhi
membrane
separator for redox
flow batteries
Other Projects
SN. | Project No. Project Title Funded By Name of the | Amount
PI Received
in 2021-22
(Rs.)
1 BDIM/GDA/1001/2021- | Seweed GSBTM, Dr. SantlalJ | 1,56,000
22 biotechnology Gandhinagar | Jaiswal
training program (Gujarat)
2 BDIM/GDA/1002/2021- | Fabrication of a label | CSIR, New Dr. Divesh As per
22 free electrochemical | Delhi Srivastava fellowship
biosensor for the (Mentor)/Dr. | norms
detection of prostate Haleet
specific antigen lyabode
using surface Adegoke
modified plastic chip
electrode
3 BDIM/GDA/1003/2021- | Award of DBT-TWAS | INSA, New Dr. Pradeep | 6,92,240
22 Postdoctoral Delhi Agarwal
Fellowship to Dr.
Mohamed Ayoub at
CSIR-CSMCRI
Bhavnagar
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7. HET WATY fa@TT / Human Resources Development

A. TETH WS FRT AFRT&T0T HRipaT & qrileRt / Training programmes attended

by staff members
SN Title of the Programme Organizer Date Name of the Staff
1. Leading and Managing lIM, Ahmedabad | April 20,2021 | Dr. Saroj Sharma
change
2. STTP: Recent trends & Mechanical MAY 17-21, Mr. Bipin G. Vyas
scopes in solar energy Engineering 2021
Department,
SSASIT
Engineering
College, Surat,
Gujarat
3. | o feet 7 eme-, RUiE | darEaR- 145, 2021 | ST oM T
oG T 0 FIER HroaurtameTs,
HITTR
4. Scientific Writing: | Taylor & Francis | June 22-24, Dr. Kanti Bhooshan
Publishing Ethics, Effective | reviewer training | 2021 Pandey
Peer Review and | in collaboration
Increasing Research | with NKRC-CSIR-
Impact NIScPR, New
Delhi
5. Patent - Best practices & Confederation of | July 29-30, Dr. Sukalyan Bhadra
procedures from invention | Indian Industry 2021
disclosure to patent grant | in association
with Rajeshwari
& Associates
6. Sexual Harassment of CSIR-CSMCRI, August 06, Dr. Saroj Sharma
Women at Work: Bhavnagar 2021
Prevention, Prohibition
and Redressal
7. | Climate Change: Challenges | Centre for August 09-13, | Dr. Bhoomi Andharia
and Response (for Women | Disaster 2021
Scientists) Management, Lal
Bahadur Shastri
National
Academy of
Administration,
Mussoorie
8. Ethics in Research and in CSIR-HRDC, August 23-25, | Dr. D. R. Chaudhary
Governance Ghaziabad 2021 Dr. Saroj Sharma
Sh. Rajesh Dhandhukiya
9. Harassment of Women at | National September
Workplace (Prevention, Productivity 8-9, 2021 Dr. Saroj Sharma
Prohibition and Redressal) | Council, New
Act 2013 Delhi, Govt. of
India.

110 / @it yfddes 2021-22 | ANNUAL REPORT 2021-22




-
T3 3Te- T3NS - (SIR-CSMCR

10. | Workshop: 30 days Pantech E October 17- Mr. Bipin G. Vyas
Renewable Energy Master | Learning, November 16,
Class Chennai 2021
11. | Policy for Science and NIAS-DST October 25- Dr. Kamalesh Prasad
Science for Policies 29, 2021
12. | Leadership and Centre for October 25- Dr. Subarna Maiti
Organization Development | Organization 29, 2021
for Women Development
Scientists/Technologists Hyderabad
13. | Proteomics Training IIT Bombay, November 8 - | Dr. Mangal S. Rathore
Program "National Mumbai 19, 2021
Programme of Training of
Scientists and
Technologists working in
Government Sector”
14. | Training programme on Indian Institute November 8- | Dr. Hiren D. Raval
water resources of Public 12, 2021
management & Administration
sustainable habitat for New Delhi
scientists and
technologists, Government
of India
15. | Role of Technology in Centre of November 8 - | Shri Rishikesh Chormare
Community-Level Disaster | Disaster 12, 2021
Mitigation Management,
Lal Bahadur
Shastri National
Academy of
Administration,
Mussoorie
16. | Technology Transfer and NAM S&T Centre| December 7- | Dr. Kamalesh Prasad
Commercialization and National| 8, 2021
Research and
Innovation
agency,Indonesia
17. | Management of DST, Govt. of December 13- | Dr. D. R. Chaudhary
Technology & Innovation India, New Delhi | 17, 2021 Dr Ramavatar Meena
18. | Sexual Harassment of National December 21- | Dr. Subarna Maiti
Women at Workplace Productivity 22,2021
(Prevention, Prohibition Council
and Redressal) Act 2013
19. | STTEYM 3R ST fIRwors | THATSAR- SRt 11-14, | ST ¥aT9 q19€
g witsadiar Suawul w | waeReled 2022
TeTg PRIMel
20. | Industry 4.0 and Energy NAM S&T January 19- Dr. Hiren D. Raval
Management Centre, New 20, 2022

Delhi & Society
for energy,
engineers and
managers
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Trivandrum
21. | Awareness Programme on | CSIR-HRDC, January 24- Dr. D. R. Chaudhary
Gender Sensitization and Ghaziabad 25, 2022
Sexual Harassment of
Women at Workplace
22. | Basic Statistical Tools in CSIR-HRDG February o1- | Dr. Saravanan S
Research and Data 04, 2022
Analysis
23. | Basic Statistical Tools in CSIR = HRDC, February 11- Dr. Parul Sahu
Research and Data Ghaziabad 14, 2022
Analysis
24. | 'Advance Techno DST, Gol February 15— | Dr Ramavatar Meena
Management Programme | sponsored March 12,
for Scientists’ 2021
25. | Community Resource Indian Institute February 21- Dr. Parul Sahu
Management (for Women | of Forest 25, 2022
Scientists) Management,
Bhopal
26. Tech:ﬂ?@75 - Energy SEED Division of | February Shri. Rajesh
Access for a Prosperous DSTin 25,2022 Dhandhukiya
Society (CSIR Special) collaboration
with DBT, CSIR
and MoES
27. | Taking novel drugs from Venture Centre, | March 11, Dr. Sukalyan Bhadra
lab to clinic: Concepts and | Pune 2022
case studies
28. | Techd1d@75 - Energy SEED Division of | March 31, Shri. Rajesh
Access for a Prosperous DSTin 2022 Dhandhukiya
Society collaboration
with DBT, CSIR
and MoES
B. Wgw NITASI/ Ph.D Awarded
Name of the | Conferme Name of Name of
SN Title of thesis Co University
Student nt date Supervisor .
Supervisor
1. |Mr.Vikrant |23-04-2021 | Synthesis of Conducting Dr. Vaibhav - AcSIR
Yadav Polymeric Membranes by | Kulshreshth
Hydrophilic Charge a
Modification for Various
Electro-Membrane
Applications
2. Ms. Shreya  |17-06-2021 |Synthesis of Functionalized |Dr. P. Paul |Dr. D. N. AcSIR
Alokbhai Nanomaterials for Srivastava
Bhatt Application in Sensing of
Toxic Analytes
3. |Mr.Sandip  [12-07-2021 |Preparation of ion Dr.Uma Dr. Suresh |AcSIR
Pal exchange membranes with |Chatterjee |Jewrajaka
high electrochemical
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properties for various
electromembrane
applications
4. Mr. Tapan 14-07-2021 |Transition Metal Catalyzed |Dr.S. C. Dr. A. B. AcSIR
Sahoo Directing-Group-Assisted | Ghosh Panda
C-H Activation and
Functionalization
5. Ms. Tejal K 19-07-2021 |“Study of Bioactive Dr. Vaibhav |Dr.C. R. K. |AcSIR
Gajaria Peptides from Selected Mantri reddy
Tropical Seaweeds
6. |Mr.Akshay |19-07-2021 |Studies on Self-Assembly | Dr. Arvind - AcSIR
Kulshrestha Behaviour of Metal Based |Kumar
Surface Active lonic liquid
and their Applications
7. Mr. Jaykumar | 06-08-2021 | Comparative proteomics Dr. Asish - AcSIR
Rangani and metabolomics studies |Kumar
in the xero-halophyte Parida
Salvadora persica L. for
elucidation of drought
tolerance mechanisms
8. Mr. Himanshu | 04-09-2021 | Valorization of non-fodder |Dr. Subarna - Charusat
K Patel crop residues to energy Maiti University,
and by-products. Changa
9. | Mr. Dixit 17-09-2021 |Hydrophilic and Dr. Suresh - AcSIR
Vinubhai Amphiphilic Poly(vinylidene [Jewrajka
Bhalani fluoride) Blend
Ultrafiltration Membranes
with Enhanced Antifouling
Property
10. |Ms. Kanchan |08-10-2021 |Biochemical and molecular |Dr. Vaibhav |Dr. Avinash [AcSIR
Sambhwani characterization of Mantri Mishra
sulphated polysaccharide
yielding red seaweed
1. |Mr. 11-10-2021 | Studies on Matal Oxide Dr. Ankush - AcSIR
Balasaheb Based Heterogeneous Biradar
Dnyanadeo Catalyst for fine Chemical
Bankar Synthesis
12. | Mr. Rahul 13-12-2021 |Selective Functionalization |Dr. S. - AcSIR
Kumar of imidazo[1,2-a]pyridines | Adimurthy
and their analogues
13. | Mr. Gideon 23-11-2022 |Studies on the effect of Dr. Subir -
Oyeshina abiotic factors on the Kumar
Oyeku growth kinetics of Mandal
Prorocentrum lima
14. | Ms. Riddhi o1 Urinary and Denatal calculi: | Dr. Parimal - Charusat
Laiya December |Identification of the Paul University,
2021 constituents and influence Changa
of different factors on its
formation and growth
15. | Ms. Ankita 29-12-2021 |Functional characterization | Dr. Pradeep |Dr.D. R. AcSIR
Dave of AIHKT2; 1 promoter and | K. Agarwal |Gangapur
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its regulatory sequences
from halophyte Aeluropus
lagopoides
16. | Mr. 30-12-2021 |Insight into the effect of Dr. Arup Dr. AcSIR
Gopalkumar seaweed extracts Ghosh Sandhya
Ranchhodbha application on Peanut Mishra
i Bhojani productivity and microbial
flora
17. | Mr. Pulak 30-12-2021 |Ultrathin Polymer Dr. Santanu - AcSIR
Sarkar nanofilms for ionic and Karan
molecular separations
18. |Mr.Kubavat |31-12-2021 |Response of Maize to Dr. Arup Dr. D. AcSIR
Denishkumar chitosan derived Ghosh Gangapur
Manhardas Nanoparticle based
fertilizer formulation and
its effect on soil
parameters
19. | Mr. Vamsi 07-01-2022 | Development of metabolite | Dr. Sandhya | Dr. N. H. AcSIR
Bharadwaj sensor & its applicationin [ Mishra Khan
S.V. improvement of
Synechococcus sp PCC
7942 for biofuel production
20. |Mr. Faisal 09-03-2022 | Derivatization of agarose Dr. - Charusat
Kholiya for potential applications | Ramavatar University,
with special reference to Meena Changa
the synthesis of
nanomaterial
21. | Ms. Rosy 17-03-2022 | Evaluation of Various Dr. - AcSIR
Alphons neoteric solvents for Kamalesh
Sequeira dissolution separation and |Prasad
functionalization of
biomolecules
22. |Ms. Deepa 17-03-2022 |Tandam C-H Dr.S. - AcSIR
Rawat Functionalization N-Based |Adimurthy
Six Membered
Heterocyclea
23. | Ms. Freny 26-03-2022 | Isolation and Dr. Sandhya - Bhavnagar
Bankim Shah characterization of Mishra University
cellulase from bacteria
associated with microalgae
of Gujrat coast
24. | Mr. Patel 28-03-2022 | Cloning and Dr. Avinash - AcSIR
Jaykumar characterization of Mishra
Mukeshbhai Aquaporin-like gene from
an extreme halophyte
Salicornia brachiata for
abiotic stress tolerance
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Provided
SN. Name of the Degree Name of the University/Institute
Student Supervisor
1 B. Tech . - . .
Ms. Sonal dubey . Dr. Aneesha Singh | Banasthali Vidhyapith, Rajsthan
Biotechnology
2 Mr. Sumon . . Ramakrishna Mission
Santra B. Sc Chemistry Dr. Joyee Mitra Vidhyamandira
3 . . . Ramakrishna Mission
Mr. Saikat Pal B. Sc Chemistry Dr. Joyee Mitra Vidhyamandira
4 Ms. Swarnav . . Ramakrishna Mission
Koley B. Sc Chemistry [ Dr. Joyee Mitra vidhyamandira
5 Ms. Sonali Mehta . B. Sc Dr. Mangalsinh Mithibai Cc_'lleg?, Mumbai
Biotechnology Rathore University
6 . M. Sc Dr. Sourish . .
Ms. Hirva Rathod Microbiology Bhattacharya Gandhinagar Institute
7 . Chemical Dr. Asish Kumar Pandit Deendayal
Mr. Jeet fultariya Engineering Parida Petroleum University
8 Ms. Vidhi N. M. Sc Dr. Sourish . .
Makwana Microbiology Bhattacharya Gandhinagar Institute
2 Mr. Saikat Pal B. Sc Chemistry Dr. Joyee Mitra Ram?krlshna M]ssmn
Vidhyamandira
10 Mr. Karan Liya BE C_heml'cal Dr. Parul Sahu Datta .'-Vlegh_e Col].e gej of
Engineering Engineering, Airoli
11 Mr. Maulik Kumar M. Sc Dr. Dinesh Kumar Institute of Science Nirma
Baraiya Microbiology R University
2 Mr. Param Desai Mefhanlvca[ Dr. Subarna Maiti Birla V[shwakarma
Engineering Mahavidyalaya
13 | Ms. Amisha M. Sc DF. S Haldar Institute of Advanced
Pithva Microbiology ’ Research,Gandhinagar
14 . M. Sc Dr. Pabitra Baran . .
Ms. Jinal Mehta Microbiology Chatterjee Gandhinagar Institute
15 | Ms. Dhanvi M. Sc Dr. Avinash . .
Akhiyani Biotechnology Mishra Gandhinagar Institute
16 | Mr. Maulik M. Tech Dr. Bhoomi R. Infrastructure Technology
Kumbhani ) Andharia Research and Management
17| Ms. Mayurika . M'Sfc' Dr. Dinesh Kumar School of Science, R K University
Saha Microbiology R
18 | Ms. Ambika M.Sc, Dr. Shubhadip Chaitanya Degree and PG
Manupathi Chemistry Neogi College, Warangal
19 | Ms. Swetha M.Sc. Dr. Sukalyan Chaitanya Degree and PG
Gangula Chemistry Bhadra College, Warangal
20 | Ms. Sravanthi M.Sc. Dr. Sukalyan Chaitanya Degree and PG
Kusuma Chemistry Bhadra College, Warangal
21 | Mr. Sampoorna M.Sc. Dr. Sukalyan Chaitanya Degree and PG
Chandu Chemistry Bhadra College, Warangal
22 Mr. Sourav Shit M. Sc F‘.hemlcal br. Moutusi Central University of Gujarat
Science Manna
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23 | Mr. Sarbajit M. Sc Dr. Moutusi A .
Layek Chemistry Manna Central University of Gujarat
24 Ms. Disha Parmar . M. .Sc br. S.antlal J School of Science, R K University
Microbiology Jaiswar
25 | Mr. Yashkumar K B.Tech Dr. Sourish GSFC University (School of
Vaghela Chem. Eng. Bhattacharya Technology), Vadodara
26 | Mr.Samarth V B.Tech Dr. Sourish GSFC University (School of
Gohel Chem. Eng. Bhattacharya Technology), Vadodara
27 | Mr. Maulik M. Sc Dr. Dinesh Kumar Institute of Science Nirma
Baraiya Microbiology R University
28 Ms. Chetna Zala . M'$C pr. S.antlal g School of Science, R K University
Microbiology Jaiswar
29 | Mr. Vivek Patel . MSc. Dr. Arup Ghosh Institute Of. chn ce Nirma
Biotechnology University
30 | Ms. Parul M.Sc . . .
Kandoriya Microbiology Dr. Arup CGhosh School of Science, R K University
31| Ms. Aastha Soni . M.Sc. Dr. Vaibhav Mantri Devi Ahilya Vishwavidyalaya,
Biotechnology Indore
32 | Ms. Mrunaliniba M. Sc Dr. Sourish Institute Of Advanced Research,
Gohil Biotechnology Bhattacharya Gandhinagar
33 | Ms. Akshita M. Sc Dr. Ramavatar Shri A.N. Patel P.G. Institute of
Makwana Biotechnology Meena Science & Research,Anand
34 | Ms. Minakshi M. Sc . Shri A.N. Patel P.G. Institute of
Zalavadiya Biotechnology Dr. Aneesha Singh Science & Research,Anand
35 | Ms. Monica M. Sc . Shri A.N. Patel P.G. Institute of
Vaishnav Biotechnology Dr. Aneesha Singh Science & Research,Anand
36 | Ms. Pooja M. Sc Dr. Sanak Ra Shri A.N. Patel P.G. Institute of
Vadodariya Biotechnology ) Y Science & Research,Anand
37 - M. Sc Dr. Subir Kumar Shri A.N. Patel P.C. Institute of
Ms. Shivani Patel Biotechnology Mandal Science & Research,Anand
38 | Ms. Kaksha M. Sc Dr. Avinash Institute of Science, Nirma
Savaliya Biotechnology Mishra University
39 . . Dr. Pabitra Baran S
Mr. Jill Patel B. Sc Chemistry Chatterjee P P Savani University, Surat
40 | Mr. Dhruv . Dr. Pabitra Baran R .
Jasoliya B. Sc Chemistry Chatterjee P P Savani University, Surat
41 . . . Ramakrishna Mission
Mr. Avigyan Bose | B. Sc Chemistry Dr. Joyee Mitra Vidhyamandira
42| Mr. Ritom Paul B. Sc Chemist Dr. Joyee Mitra Ramakrishna Mission
’ ) ry s Vidhyamandira
43 | Ms. Jhanvi M.Sc. Dr. Shilpi L
Dodiya Chemistry Kushwaha Parul University
44 | Mr. Utsav M.Sc. Dr. Shilpi . .
Makwana Chemistry Kushwaha Parul University
4 | Mr. sheel Patel M'S.c' Dr. Ketan R Patel Parul University
Chemistry
46 Mr. Aakash Tiwari M.S'c. Dr. Ketan R Patel Parul University
Chemistry
47 < . M.Sc. Dr. Shilpi Institute for excellence in higher
il S Chemistry Kushwaha education, Bhopal
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48

Ms. Palak

M.Sc.

Dr. Sanjay Pratihar

Institute for excellence in higher

Vishwakarma Chemistry education,Bhopal
49 | Ms. Neeta M.Sc. Dr. Hitesh . . .
Maheshwari Chemistry Saravaia School of Science, R K University
50 | Mr. Sowmith M.Sc. Dr. Sarvanan S Chaitanya Degree and PG college,
Reddy Chemistry ) Warangal, Telangana
51 Mr. Ranjith Burra M.S-c. Dr. Sarvanan S Chaitanya Degree and PG college,
Chemistry Warangal, Telangana.
52 Ms. Sagarika Das M. Sc Dr. Asish Kumar Shri A.N. Patel P.G. Institute of
238 Biotechnology Parida Science & Research,Anand
53 | Ms. Dinkal M. Sc .
Pandya Microbiology Dr. DR Gangapur | Om College Of Science, Junagadh
54 | Mr. Dilip M. Sc . .
Makwana Microbiology Dr. Anil Kumar M | Om College Of Science, Junagadh
55 | Mr. Sairam M. Sc . Chaitanya Degree and PG college,
Kamutam Chemistry Dr. Nisar Ahamed Warangal, Telangana.
56 . M. Sc .. Hislop School of
Mr. Kuldip Patle Biotechnology Dr. Vijay Anand Biotechnology, Nagpur
57 | Ms. Neeraja M. Sc Dr.Uma Cochin University of Science and
Rajendran Hydrochemistry Chatterjee Technology, Kochi
58 M. Sc Dr. Rajendra Cochin University of Science and
Mr. Anoop Babu Hydrochemistry Thakur Technology, Kochi
59 M. Sc - Cochin University of Science and
Ms. Ardra KR Hydrochemistry Dr. Saroj Sharma Technology, Kochi
60 .. M. Sc . Cochin University of Science and
Ms. Elen Reji Hydrochemistry Dr. S Adimurthy Technology, Kochi
61 | Ms. Reshma M. Sc Br. Arvind Kumar Cochin University of Science and
Shibu Hydrochemistry ) Technology, Kochi
62 Ms. Aneena Raju M. Sc ‘ Dr. Covind Sethia Cochin University of Sc1er.1ce and
Hydrochemistry Technology, Kochi
63 Ms. Shifana P A M. Sc ' Dr. Nisar Ahamed Cochin University of Sc1er‘1ce and
Hydrochemistry Technology, Kochi
64 . M. Sc Dr. Ankush Cochin University of Science and
Ms. Anjana C S Hydrochemistry Biradar Technology, Kochi
65 . M. Sc . Cochin University of Science and
Ms. Devika 5 Hydrochemistry Dr. Rajesh Tayde Technology, Kochi
66 L M. Sc Dr. Khanjan Veer Narmad South Gujarat
Ms. Shaili Sheth Biotechnology Trivedi University, Surat
67 Ms. Sonam Singh M. Sc Dr. Khanjan Veer Narmad South Gujarat
) g Biotechnology Trivedi University, Surat
68 | Mr. Ashutosh Anil M. Sc Dr. Vaibhav Mantri Hislop School of Biotechnology,
Gupta Biotechnology ) Nagpur
69 i M.Sc. Institute Of Advanced Research,
Ms. Charmi Singal Biotechnology Dr. Arup Ghosh Gandhinagar
7 | M. Pooja Parekh M. ?c Dr. S Adimurthy Gujarat University, Ahmedabad
Chemistry
1 M.
/ Mr. Umang Patel ?C Dr. Sanjay Pratihar | Gujarat University, Ahmedabad
Chemistry
72 | Ms. Murtika M.Sc. Dr. Dinesh Kumar | Institute of Advanced Research,
Bamania Biotechnology R Gandhinagar
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73 | Mr.Yash M. Sc Dr. Ramavatar - . .
Chauhan Chemistry Meena Gujarat University, Ahmedabad
74 | Mr. Yashkumar M. Sc Dr. Sukalyan . . .
Adodariya Chemistry Bhadra Gujarat University, Ahmedabad
75 . M. Sc Dr. Subhash C . . .
Ms. Urvi Patel Chemistry Chosh Gujarat University, Ahmedabad
76 . M. Sc Dr. Subhash C . . .
Mr. Kartik Sadhu Chemistry Chosh Gujarat University, Ahmedabad
77 | Mr. Keval Joshi M.Sc.Botany | Dr.Vaibhav Mantri Patan University
78 | Ms. Dipali . M. .Sc Life Dr. Vijay Anand Devi Ahilya Vishwa Vidyalaya,
Suryawanshi Science Indore
79 Ms. Rutva Dave . M. Sc Dr. P.wmash Institute Of Adve‘mced Research,
Biotechnology Mishra Gandhinagar
80 | Ms. Bhawana M. Sc . R
Sethia Biotechnology Dr. D R Chaudhary Nirma University, Ahmedabad
81 Ms. Pooja Saran . M. S¢ Dr. D R Chaudhary Nirma University, Ahmedabad
Biotechnology
82 Ms. Riya Soni . M. Sc Dr. D R Chaudhary Banasthal[.wdyapeeth,
Biotechnology Jaipur
83 Mr. Subham M. Sc Fisheries Dr. Subir Kumar A[aSc:ooa: Eix::;r:: S;;err;:si: di
Chakraborty Science Mandal gapp ersitys ’
Tamil Nadu
84 | Ms. Unnati M. Sc Dr. Hitesh Institute Of Advanced Research,
Magiya Chemistry Saravaia Gandhinagar.
85 . M. Sc Dr. Sourish Institute Of Advanced Research,
Ms. Jinal Mehta. Microbiology Bhattacharya Gandhinagar.
86 . M. Sc Dr. Sumit Kumar Institute Of Advanced Research,
Ms. Dhrumi Shah . . .
Chemistry Pramanik Gandhinagar.
87 | Ms. Dhanvi M. Sc Dr. Pradeep Institute Of Advanced Research,
Akhyani Biotechnology Agarwal Gandhinagar.
88 | Ms. Supriya M. Sc Dr. Khanjan . . . .
Ghule Biotechnology Trivedi Amity University Mumbai
89 | Ms. Ambika M. Sc Dr. Shubhadip Chaitanya Degree and PG
X ) . College, Hanumakonda,
Manupathi Chemistry Neogi
Warangal
90 | Ms. Aastha Sunil . Dr. Pabitra Baran Sl
Gupta B. Sc Chemistry Chatterjee P P Savani University, Surat
9 | Ms. shivani M. Sc Dr. Mangalsinh Lachoo m?morla] college of
Pareek Biotechnology Rathore science and
technology, Jodhpur
9% | Ms. Shah Jinali ) M. 'Sc Dr. Sumit K}Jmar Indrashil University, Kadi
Microbiology Pramanik
93 | Mr. Mehul M. Sc Dr. Khanjan A . .
Chauhan Microbiology Trivedi Indrashil University, Kadi
94 | Ms. Prutha M. Sc et ;
Diyora Microbiology Dr. D R Chaudhary Indrashil University, Kadi
95 | Ms. Rajeshree M. Sc Dr. Kamlesh - . .
Shiyal Microbiology Prasad Indrashil University, Kadi
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96

Ms. Nirjari Mehta

M. Sc

Dr. Aneesha Singh

Indrashil University, Kadi

Microbiology
97 | Mr. M?hadev . M. fc’c Dr. Monica Kavale Indrashil University, Kadi
Kanani Microbiology
98 | Mr. De\tarsh . M. .Sc Dr. Sumit Kambale Indrashil University, Kadi
Andharia Microbiology
99 | Ms. Dharti M. Sc Dr. Sourish e .
Gandhi Microbiology Bhattacharya Indrashil University, Kadi
190 1 Ms. Dharini Patel . M. ‘.SC Dr. Sumit K.umar Indrashil University, Kadi
Microbiology Pramanik
101 | Ms. Snehal M. Sc Dr. Pramod S .
Chavda Microbiology Shinde Indrashil University, Kadi
102 | Mr. A!pesh . M. TC’C Dr. Alok Paital Indrashil University, Kadi
Kapdiya Microbiology
103 | Ms. Hitarthi M. Sc Dr. Ramavatar . . . .
Kalawadiya Microbiology Meena Indrashil University, Kadi
104 . M. Sc . s . .
Mr. Rohit Rathod . . Dr. Monica Kavale Indrashil University, Kadi
Microbiology
105 | Ms. Neha M. Sc Dr. Rajendra e .
Gauswami Microbiology Thakur Indrashil University, Kadi
106 . M. Sc . . . . .
Mr. Patel Tirth . . Dr. Sumit Kambale Indrashil University, Kadi
Microbiology
107 | Ms. Divya Songra | M. Sc Dr. Asish Kumar Lachoo memorial college of
Biotechnology | Parida science and
technology, Jodhpur
108 | Ms. Jhanvi M. Sc Dr. Mangalsinh R .
Movaliya Biochemistry Rathore Saurashtra University, Rajkot
109 | Ms. Nency M. Sc Dr. Mangalsinh L .
Shingala Biochemistry Rathore Saurashtra University, Rajkot
110 - M. Sc Dr. Amit R .
Ms. Rajvi Pandya Biochemistry Bhattacharya Saurashtra University, Rajkot
111 Lachoo memorial college of
. M. Sc . .
Ms. Jagrati Garg . Dr. Aneesha Singh science and
Biotechnology
technology, Jodhpur
112 | Ms. Chiranshi M. Sc Organic Dr. Ankush GSFC University (School of
Patel Chemistry Biradar Technology), Vadodara
113 | Ms. Jasera M. Sc Organic . GSFC University (School of
Ranawadiya Chemistry br- Joyee Mitra Technology), Vadodara
114 | Mr. Smitbhai M. Sc Organic Dr. Divesh GSFC University (School of
Balar Chemistry Srivastava Technology), Vadodara
5 | Mr. Harshit Bhatt M. Sc O!'ganlc Dr. Lakhya GSFC University (School of
Chemistry Konwar Technology), Vadodara
116 | Mr. Sumit M. Sc Organic Dr. Pabitra Baran GSFC University (School of
Navadiya Chemistry Chatterjee Technology), Vadodara
"7 | Ms. Harshita M. Sc ' Lachoo mf:morlal college of
. Dr. Saroj Sharma science and
Sanchora Biotechnology
technology, Jodhpur
18 . . M. Sc Dr. Pramod GSFC University (School of
Ms. Kavita Mistri Biotechnology Shinde Technology), Vadodara
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119 | Ms. Binaliba M. Sc . A .
Jadeja Microbiology Dr. Sanak Ray Atmiya University, Rajkot
120 | Mr. Vismay M. Sc Dr. R B Thorat Shri Maneklal M Patel Institute of
Suthar Chemistry ) Science & Research, Gandhinagar
121 . M. Sc . S . .
Mr. Sandip Bhatt Chemistry Dr. S Adimurthy Marwadi University, Rajkot
122 | Mr. Dharam > M. ?c Dr. Sarvanan S Marwadi University, Rajkot
Padariya Chemistry
123 Ms.. Jan!<| . M. Sc. Dr. Srinu Tothadi Saurashtra University, Rajkot
Khimani Biochemistry
124 | Ms. Sanjivani Diploma In Dr. Moutusi Natubhai V. Patel College of Pure
Shah Bioinformatics Manna & Applied Sciences
125 | Mr. Ma.ndeep M. §c Dr. Sumit Kambale Uka Tarsadia University Bardoli,
Solanki Chemistry Surat
126 | Mr. Kalpesh BE Production Dr. Bhupendra Shantilal Shah Engineering
Padaya Eng Markam College
127 | Ms. Lucky M. Sc Dr. Santlal J . - .
Rathore Biotechnology Jaiswar Amity University Mumba
128 Ms. Hiba CA M. Sc Polymer Dr. Sumit K}Jmar CIPET-IPT Kochi
Science Pramanik
129 | M. vadhurajar | M- Scpolymer | Dr. Pabitra Baran CIPET-IPT Kochi
Science Chatterjee
130 | s, Aiswariyaks | M- S¢ polymer br. Divesh CIPET-IPT Kochi
Science Srivastava
131 | Ms. Karthika M.Scpolymer | 1 o o tanu Karan CIPET-IPT Kochi
Raveendran Science
132 Mr. Pankaj
Ms. Sahala M. Sc‘polymer Dnyandeo CIPET-IPT Kochi
Science
Indurkar
133 Ms. Navya K M. Sc Polymer Dr. Nirmal Kumar CIPET-IPT Kochi
Science Saha
34 | Ms. Gopika BRaj | M SCPOVMEr | b 4 chul Yadav CIPET-IPT Kochi
Science
135 | Ms. Amaya KV M. Sc polymer Mr. Bhaumik CIPET-IPT Kochi
Science Sutariya
136 | Ms. Sreya M. Sc polymer Dr. Mrinmoy .
Uthaman Science Mondal CIPET-IPT Kochi
137 | Mr. ‘Rashmu M. Sc Dr. Anshul Yaday Central University c?f Jharkhand,
Ranjan Mandal Ranchi
138 | Ms. Akanksha M. Sc Dr. Rajaram University of Petroleum and
Srivastav Chemistry Krishna Nagarale Energy Studies, Dehradun
139 | Mr. Mitva M. Sc Dr. Rajaram University of Petroleum and
Choudhary Chemistry Krishna Nagarale Energy Studies, Dehradun
140 | Ms. Dipali M.Sc Dr. Avinash Institute Of Advanced Research,
Zanzrukiya Microbiology Mishra Gandhinagar
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D. ierel fadTT / Skill Development

(Nodal Officer: Mr. Sumesh Chandra Upadhyay)

-
T3 3Te- T3NS - (SIR-CSMCR

SN. Date(s) Title of the No. of Trainees Convener
From To Program
Total | Male | Female
1 22-07- | 23-07- | Seaweed Cultivation and | 23 12 1 Dr. Vaibhav A. Mantri
2021 2021 | Processing Technology &,
20-09- | 21-09- 41 4 00 | Dr. M. Ganesan
2021 2021
27-10- | 29-10- 37 07 31
2021 2021
11-11- 12-11- 17 12 5
2021 2021
22-11- | 23-11- 42 24 18
2021 2021
29-11- | 01-12- 12 10 2
2021 2021
27-12- | 29-12- 19 1 8
2021 2021
28-03- | 29-03- 1 06 05
2022 2022
2 01-10- | 31-10- | Soil & Water Testing Lab | o5 04 o1 | Dr. Doongar R.
2021 2021 | Analyst Chaudhary
3 | 09-03- | 11-03- | Chemical Process Plants 27 00 27 Dr Pratap S. Bapat
2022 2022
4 12-07- | 13-07- | Theory and practical | 40 34 06 Dr. Subarna Maiti
21 21 aspects of Household
15-07- | 16-07- | Solar Thermal Gadgets 37 35 02
21 21
04-10- | 05-10- 39 36 03
21 21
5 | 23-08- | 27-08- | Solar Salt Production | o1 o1 00 | Dr AR Paital
2021 2021 | Process and Quality
04-10- | 08-10- | Control Aspects 12 12 00
2021 2021
08-11- | 12-11- o1 01 00
2021 2021
6 14-12- | 16-12- | Microalgal Diversity and | 19 07 12 Dr. Subir K. Mandal
2021 2021 | Their  Biotechnological
Potentials
7 | 20-12- | 23-12- | Plant Tissue Cultureand | 10 03 07 Dr. Mangal S. Rathore 8
2021 2021 Gene Technology Dr. Avinash Mishra
8 20-12- | 23-12- | Fermentation 07 05 02 | Dr. Sourish
2021 2021 | Technology Bhattacharya
9 21-12- | 20-12- | Other SkillTraining | 28 19 09 | Mr.K.S.Zala
2021 2022 | Programme i.e.
Apprentice
01-04- | 31-03- | Other Skill | Training | 140 52 88 | Dr. Divesh N.
2021 2022 | Programme i.e. Intern | Srivastava
Dissertation
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8. TXIR Td @1/ Awards and Recognitions

SN. Awards and recognition Awardee(s)
1. | International Expert Reviewer for project submitted for the | Dr. Kamalesh Prasad
2022 Regular FONDECYT National Projects Competition, an | Sr. Principal Scientist
initiative of the Sub-Directorate for Research Projects,
National Research and Development Agency, Ministry of
Science, Technology, Knowledge and Innovation of Chile
2. | International Expert Reviewer for project submitted for the | Dr. Kamalesh Prasad
Dutch Research Council (NWO), Domain Applied and | Sr. Principal Scientist
Engineering Sciences (TTW) under the scheme “The Open
Technology Programme-2021-22” The Netherlands
3. | National Expert Reviewer for project submitted for the | Dr. Kamalesh Prasad
India Alliance-DBT-Wellcome (UK) fellowship to pursue | Sr. Principal Scientist
researchin India
4. | External Subject Expert-Departmental consultative | Dr. Kamalesh Prasad
committee meeting -Department of applied Sciences- | Sr. Principal Scientist
University of petroleum & energy research, Dehradun
5. | External Subject Expert-Board of studies-Department of | Dr. Kamalesh Prasad
Chemistry-Marwadi University-Rajkot. Sr. Principal Scientist
6. | External Subject Expert to review and recommendation for | Dr. Kamalesh Prasad
Applications submitted for the Award of Fellowship of | Sr. Principal Scientist
Royal Society of Chemistry (FRSC), RSC, London, UK
7. | Member of Board of Studies in Botany of Maharaja | Dr. Vaibhav A. Mantri,
Krishnakumarsinhji Bhavnagar University, Bhavnagar Principal Scientist
8. | Member of Board of Studies, Indrashil University, Gujarat Dr. Arvind Kumar,
Sr. Principal Scientist
9. | Member of Board of Studies, Indrashil University, Gujarat Dr. Vaibhav A. Mantri,
Principal Scientist
10.| CSIR-Young Scientist Award-2021 in the field of Earth, [ Dr.  Shilpi  Kushwaha,
Atmosphere, Ocean and Planetary Sciences Scientist
11. | JSPS Post-Doctoral Fellowship, Japan Dr.  Bhavesh  Parmar,
Research Student
12.| JSPS Post-Doctoral Fellowship, Japan Dr. Natrajan Subramanian,
Research Student
13.| Postdoctoral fellowship at Northwestern University, in the | Dr. E. Chinnaraja,
research group of Prof. Sir Fraser Stoddart (2016 Noble | Research Student
Laureate in Chemistry)
14.| MK Bhan-Young Researcher Fellowship Dr. Neha Patel,
Research Student
15.| Best Poster Award in Chemical Research Society of India | Ranadip Goswami,
(CRSI) conference Research Student
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16.| Young Researcher Award for oral presentation in | Manpreet Singh,
International Conference on Chemical Sciences in | Research Student
Sustainable technology and Development

17.| Dr.  Upadhyayulu V.Rao Memorial Award for oral | Ranadip Goswami,
presentation in Recent Trends in Chemical Sciences— | Research Student
Environmental Chemistry

18.| Reviewer certificate Award 2021 from Wiley, and Reviewer | Dr. Subhadip Neogj,
recognition Award 2021 from Royal Society of Chemistry Sr. Scientist

19.| Qutstanding Reviewer for Organic & Biomolecular | Dr. Sukalyan Bhadra,
Chemistry (Royal Society of Chemistry) Sr. Scientist

20, Outstanding reviewer award from Plants Journal, MDPI Dr. Lakkakula Satish,
publisher, Switzerland, with a cash prize Sceintist

21.| Editorial board member Journal of Modern Agriculture and | Dr. Arup Ghosh, Principal
Biotechnology Scientist

22.| Best Poster Award in International symposium on Advances | Priyanka Joshi,
in Plant Biotechnology and Genome Editing organized by of | Research Student
Plant Tissue Culture Association-India & Plant ICAR-Indian
Institute of Agricultural Biotechnology, Ranchi

23.| Best presentation award in the Gujarat Vigyan Sammelan | Shrikant D  Khandare,
2022 under environmental biotechnology section Research Student

24. Best presentation award in the Gujarat Vigyan Sammelan | Ajeet Singh,
2022 under agriculture section Research Student

25./ Member, External Advisory Board, Center for | Dr. Pramod B. Shinde
Interdisciplinary Research and Development, G. H. Raisoni | Sr. Scientist
University, Saikheda, Madhya Pradesh

26,/ AcSIR Best Ph.D. Thesis Award-2020 in Chemical Sciences. Dr. Chiranjit Sen

Research Student

27.| “NESA Environmentalist of the Year Award- 2021” by | Dr. Sanak Ray,
National Environmental Science Academy, New Delhi Scientist

e weTelt aik affRral 6 wewgar

Membership of Scientific Societies and Committees

SN. | Name of the member Name of the Association/Committee

1 | Dr. V. Veeragurunathan | Life time member-Seaweed Research Utilization & Association,

India
Dr. V. Veeragurunathan | Member-World Aquaculture society

3 | Dr. Arup Ghosh Member-Doctoral committee of SRM University, Andhra
Pradesh

4 | Dr. Pramod B. Shinde Associate Member-American Society of Pharmacognosy

5 | Dr. Sanak Ray Life member- Odisha Environmental Society, Bhubaneswar

6 | Dr.Sanak Ray Life member National Environmental Science Academy, New

Delhi
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9. faerd afiiferyfeh / Deputation abroad

SN. Name Remarks Duration
From To
1. Dr. J. R. Chunwala, Sr. Pr. Scientist | Khobar 34412-3132 22/03/2022 | 27/03/2022
Kingdom of Saudi Arabia
2. Dr. Arvind Kumar, Sr. Pr. Scientist | Khobar 34412-3132 22/03/2022 | 27/03/2022
Kingdom of Saudi Arabia
3. Mr. S. C. Upadhyay, Sr. Pr. Scientist | Khobar 34412-3132 22/03/2022 | 27/03/2022
Kingdom of Saudi Arabia
4. Dr. Bhoomi Andharia, Sr. Scientist | Khobar 34412-3132 22/03/2022 | 27/03/2022
Kingdom of Saudi Arabia
5. Ms. Ekata Saha, SRF (DST Inspire) | University of Glasgow, 17/09/2021 | 15/01/2022
Glasgow, UK
10. faf¥Te SarEa™ | Distinguished Lectures
SN. | Date Name & Affiliation Topic
Designatio
n
1. | 10.04.2021 | ShriR. MD & CEO, Tata Chemicals, Marine Economy and
Mukundan | Mumbai Ecology -Opportunities for
a Sustainable Future
2. | 10.04.2021 | Prof. Bimla | Director, Centre for Science and | Women in Science: The
Buti Society & President, Changing Scenario
ButiFoundation, New Delhi
3. | 10.04.2021 | Prof. J.S. Provost & Director (Res, Chemistry for Sustainable
Yadav IndrashilUniversity, Mehsana, Development
Gujarat
4. | 08.08.2021 | Dr.Surya Legal Counsel Sexual Harassment of
Mani ICRISAT, Hyderabad Women at Work:
Tripathi Prevention, Prohibition
and Redressal
5. | 24.09.2021 | Sf. dor T, STeEeR—feqTerT ST & T Foi
6. | 24.09.2021 | Prof. School of Technology, Pandit | Energy Storage:
Ramesh K. | Deendayal Energy University, | Multivalent Aqueous
Guduru Gandhinagar Electrolyte Systems
7. | 26.09.2021 | Prof. Director, Indian Institute of | Some Reflections on
Sudhir Jain | Technology, Gandhinagar Engineering Education
and Institution Building
8. | 28.09.2021 | Dr. R.P. | Head, Innovation Management | Stage Gate Model in CSIR
Singh Directorate, CSIR, New Delhi
9. | 20.10.2021 | Dr. Pankaj | Marie Curie Post Doctoral | Air Stable Photon
Bharmoria | Fellow, Chalmers University of | Upconverting Hydrogels
Technology, Sweden and Bioplastics
10.| 18.11.2021 Mr.  M.A. | IAS, BMC Commissioner Crisis  handling, time
Gandhi management, and
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decision making
1. | 07.12.2021 Prof. S. | Honorary  Professor, Indian | Sustainable Science:
Sivaram Institute of Science Education | Embedding Systems
and Research (IISER), Pune Thinking In Research and
Innovation
12. [ 10.01.2022 | Sf. T | Fcem, STERTCHOTR-EHRT | “HaTeHT MY 3R WRd 7 o
13.| 14.03.2022 | Dr. Sridevi | Director, CSIR- Central Food | Gender Bias Through Your
Annapurna | Technological Research | Eyes
Singh Institute, Mysore
14.| 14.03.2022 | Dr.  Nidhi | Obstetrician and Gynecologist, | Women's  Health and
Vasani lyer | Bhavnagar Wellness: Breast Cancer
and Awareness
15.| 15.03.2022 | Dr. D.D. | Senior Science Communicator, | Plastic pollution and our
Ozha Jodhpur life
16.] 28.03.2022 . (B) | SF, TS A®HA DO TG | HIGHNT A TS D
). fAurdt | ffscarey, S@ie, e SuAfar
17.| 29.03.2022 | Padma Former Director, The Indian | Chemistry and Biology in
Bhushan Institute of Science, Bangalore | the  Age  of  the
Prof. P. Coronavirus
Balaram

1. ARFRI SRS/ PT IS/ Seminars| Workshops/ Events Organized

1. | CSIR-CSMCRI Foundation Day

67" Foundation Day of the institute was
organized on 10" April, 2021 through virtual
mode. Prof.J S Yadav, Provost & Director
(Research), Indrashil University, Mehsana,
Gujarat; Prof.Bimla Buti, Director, Centre for
Science and Society & President, Buti ® E
Foundation, New Delhi and Shri R. ’.Ln.- ' :
Mukundan 7, A

MD & CEO, Tata Chemicals, Mumbai were | |l r- ~=
the Guests of Honour of the event. Dr.
Shekhar C. Mande, DG, CSIR & Secretary,
DSIR was the Chief Guest.

2. | &St R wRE

e ¥ 24 fyder, 2021 @ B RRaw @
AergT Ao fhar = dRipT & 5=
Ay &1 w9g PR, v, Hivaerdam-
fRHTeTa StauaT SEnfieht He, greryR o

apéa Ao DV ol
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3. | CSIR Foundation Day

8o'" CSIR Foundation Day celebrated in the
institute on 26" September 2021 through
virtual mode. The chief guest of the event,
Prof. SudhirJain, Director, Indian Instituteof
Technology, Gandhinagar was the chief
guest of the event.

4. | Prelude India International Science Festival
(1ISF-2021)

IISF-2021 celebrated at CSIR-CSMCRI on 29th
November 2021 in Hybrid mode. More than
40 school students participated in the event
along with teachers from 4 different
schools.

5. | ferer f&<it ey Wi

10 SR, 2022 i far < e TARIE @t
3ielled oMaree fhar M 39 §IRE A
IMEATHIR-E1 YT oy Fsr, TRET,
0. & e Sf. It Haraa R 98T
aifcrfr Suferd @@

SLOLERNT OO RG |
i i ' i i 1

6. | SRS e s

I H SITRISERT g f3ad & gt 7 14
q1d, 2022 @ EEHS JIE § U eI AN
fpam M FHRIE b g sl Sf. sidr
g=gui g,  Fee, divweiEe-

HiumctemRars, S8 w@ e afafr Sf. Ffy
AT 3R (ST T &t T e off

7. | i AT R wARE

eI A SRS JT fear & Suere
28 AT, 2022 B AT FHARIE @ ARG
fomrT oM 9 TARIE § SRS AfSde oo T
ffdpcarer, areie (ToRTd) & S 9. (Sf.) @A,
ot sk g arffyr Safker <21
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SN. | Name Designation | Date of Joining Remarks
. Joined on Transfer from
1. | Mr. Sachin Mehrotra SO(S&P) 26/08/2021 CSIR-NBRI, Lucknow
. Joined on Transfer from
2. | Mr. Harish Chandra SO(F&A) 26/08/2021 CSIR-CDRI, Lucknow
Mr. Naveen Pavitaran SPO 09/09/2021 Joined on Transfer from
3| M 9/09 CSIR-NCL, Pune
Joined on Transfer from
4. | Mr. Pramod Kumar SO(G) 23/09/2021 CSIR, Hars
5. | Dr. Khanjan H Trivedi Scientist 16/09/2021 New Joining
6. | Dr. Nikhilesh S Trivedi Scientist 30/09/2021 New Joining
7. | Dr. Srinu Tothadi Sr. Scientist 01/11/2021 New Joining
Joined on Transfer from
8. | Mr. Somnath Mazumder AO 16/11/2021 CSIR-NEERI, Nagpur
9. | Dr. Lakkakula Satish Scientist 02{12/2021 New Joining
10. | Dr. S Dinesh Kumar Scientist 23/12/2021 New Joining
Joined on Promotion
11. | Mr. Subhash Chander COA 31/12/2021 Transfer from CSIR-
NGRI, Hyderabad
Joined on Promotion
12. | Mr. Vinod Kumar Ojha FAO 31/12/2021 Transfer from CSIR-NBRI,
Lucknow
Joined on Promotion
13. | Mr. Bhola Azad SPO 31/12/2021 Transfer from CSIR-
CGCRI, Kolkata
Joined on Transfer from
14. | Mrs. Anupama R. PPS 27/01/2022 CSIR-CFTRI, Mysuru
1 Mr. Vijaya Kumar Scientist 22/02/2022 New Joinin
5 | Gunturu g
16. | Dr. Kandeeban M. Sr. Scientist 28/02/2022 New Joining
13. ARy FWites farfghy SRy geegRy ra
Retirement/Voluntary/Transfer/Termination/Resignation
SN. Name Designation Date of Re.t irement/ Remarks
Relief
1. |Mr. Satish Chandra SPO 01/04/2021 Transfer to CSIR Hgrs
2. |Dr. Suresh E. Sr.Pri.Scientist 30/04/2021 Retirement
3. |Dr. K. Eswaran Sr.Pri.Scientist 31/05/2021 Retirement
4 Mr. Mahendrakumar Sr. Tech(2) 31/05/2021 Retirement

B. Garasia
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Dr.(Mrs) Anjani K. PTO 31/05/2021 Retirement
> | Bhatt
6 Mr. Babubhai A. Sr. Tech(2) 31/07/2021 Retirement
" |Sharma H
7. |Mr. Yagnesh R. Trivedi SO(G) 18/08/2021 Transfer to CSIR-Hqgrs.
8 Mr. Arvind Kumar SO(S&P) 06/08/2021 Transfer to CSIR-CSIO,
Chandigarh
Mr. T. Rambabu AO 20/08/2021 Transfer to CSIR-NAL,
% Bengaluru
1 Mr. Dinesh kumar FAO 18/08/2021 Transfer to CSIR-CDRI,
: Lucknow
1. | Mr. Alok Kumar AO 08/11/2021 Compulsory Retirement
12. | Mr. Naveen Pavitaran SPO 01/12/2021 Voluntary Retirement
3 Dr. Arvindkumar B. PTO 31/12[2021 Retirement
* | Boricha
1 Mr. Somnath AO 30/12/2021 Transfer to CSIR-CFTRI,
" | Mazumder Mysuru |
14. 9/ Deceased
SN. | Name Designation Date of Demise
1 Mr. Bharatsinh B Pamar Senior Technician (2) 30/05/2021
15. 9 Y9/ Pensioners Deceased
SN. Name Designation at the time of Birth Death
Retirement
1. | Shri.P.K.SHAH Ex-Assistant (G) 20.11.1946 | 05.04.2021
2. | Shri.J.N.BHARADIA Ex-Technical Gr.ll(4) 29.08.1955 | 16.04.2021
3. | Shri.B.J.BHALALA Ex-Scientist Gr.IV(3) 26.02.1940 | 24.04.2021
4. | Shri.v.M. CHAVDA Ex-Assistant (G) Gr.| 06.01.1955 | 27.04.2021
5. | Shri.B.B. PARMAR Ex-Technical Gr.lI(4) 01.01.1943 | 02.05.2021
6. | Dr.M.H. VYAS Ex-Scientist E-| 01.05.1936 | 08.05.2021
7. | Shri.K.N.PATEL Ex-Scientist Gr.IV(3) 01.05.1939 | 09.05.2021
8. | shri.P.R. SOLANKI Ex-Assistant (G) Gr.| 15.01.1955 | 10.05.2021
9. | Shri.L.J.SHARMA Ex-Technical Gr.II(3) 01.11.1955 14.05.2021
10.| Dr.P.M. OZA Ex-Scientist Gr.IV(5) 24.10.1943 | 24.05.2021
11. | Shri.S.T. TALREJA Ex-Scientist Gr.IV(4) 10.02.1944 | 31.05.2021
12. | Shri B.B.GOHIL Ex-Head Arm Guard 16.01.1945 | 06.06.2021
13.| Shri.S.G. DEVMURARI Ex-Technical Gr.l(4) 11.04.1941 09.07.2021
14.| Dr.R.H. TRIVEDI Ex-Senior Technical Officer Gr.(3) | 29.10.1951 | 03.08.2021
15. | Shri.K.R.PATEL Ex-Technical Gr.ll(4) 07.05.1943 | 25.10.2021
16.| Dr.J.J. TRIVEDI Sr. Principal Scientist 20.12.1952 | 13.11.2021
17.| Shri K.B.PARMAR Ex-Technical Gr.I(4) 19.12.1945 | 11.03.2022
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16. FATE- HHANY IR T fIaRUT / Resources- Staff and Budgetary Details

Category | Group \ Person on Roll as on 31-03-2022
Regular Manpower
Scientists Group IV 89
Group I 24
Technical Group Il 45
Group | 07
Total Technical 76
Non-Technical
Group A 06
Group B 15
Group C 16
Group D 00
Total Non-Technical 37
Total Regular Manpower (A) 202
Fellows/ Ad-hoc/ Project Staffs
Scientist Fellow (QHS) 00
DST INSPIRE Faculty 00
Emeritus Scientist 02
Woman Scientist 00
CSIR-TWAS Fellow 01
DBT-TWAS Fellow 01
Senior Research Associate (CSIR
Pool) ol
Senior Project Associate 02
CSIR Nehru PDF 00
SERB-NPDF 01
DST Young Scientist 00
Research Associate (CSIR) 01
Research Associate (Project) 02
Senior Research Fellow 6
(CSIRJUGC NET) 3
Senior Research Fellow
(DST/DBT/ BANRF) o7
Senior Research Fellow (Project) 03
Junior Research Fellow
(CSIR/UGC NET) 26
Junior Research Fellow
(DST/DBT/ BANRF) 07
Junior Research Fellow (Project) 10
Project Associate | &l 94
Technical Assistant (Project) 00
Project Assistant [ Field Assistant 16
Executive Assistant (AcSIR) 01
Other Schemes Fellowship o1
Doctoral Internship 01
Total Temporary Manpower (B) 213
Total Manpower (A+B) 415
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CSIR Allocation
CSIR Allocation

Financial Year (2021-2022)

2021-2022 Rs. in Lakhs

A. Revenue (National Labs.)

Total Salaries 2979.184
Budget (Including Po4/Po5/Po6/P-70-Staff Qtr.) 498.658
P-07 Chemicals/Consumable & Other Research 549.897
(A) Total Revenue Budget 4027.739

B. Capital (National Labs.)
Budget (Including W & S/ Staff Qtrs. Capital) 67.728
P-50 Land Cost o]
P-50 (App. & Equipment/Computer Equipment/Office Equipment) 54.295
P-50 (Furniture & Fittings/ Workshop Machinery) 0.000
P-50 (Library Books/Library Journals) 215.647
P-50 Vehicles 0.000
P-26(ICT) (Infrastructure/Facilities) 0.000
(B) Total Capital 337.670
Total Rev. + Cap. (A+B) 4365.409
C. Total Networking & RSP Projects 409.190
Total National Lab. (A+B+C) 4774.599
P-61 NMITLI 0.000

Revenue other than CSIR Allocation

Financial Year (2021-2022)

2021-2022 Rs. in Lakhs

Sponsored R &D 9.600
Collaborative/Cooperative R &D 52.774
Grant-in-Aid R &D 583.881
R &D Colsultancy 17.938
SMM/TSP 105.789
SUB TOTAL (ECF) 769.982

Analytical/Tech Services 27.188
Knowhow Transfer/ Royalty (under LRF) 26.927
Sale of Lab Products 0.000
Conference/Seminar/Workshop 1.770
SUB TOTAL (Credited to CSIR/Lab Reserve) 55.885

Amount collected as service tax (Repaid to Government) 45.230
GRAND TOTAL 871.096
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Laboratory Reserve

Financial Year (2021-2022) 2021-2022 Rs. in Lakhs

Opening Cash Balance 2091.941
Receipt during the year 125.426
Investment encashment on maturity 1600.000
Total Receipt (A) 3817367
Expenditure during the year 108.248
Reinvestment 1600.000
Total Expenditure (B) 1708.248
Accrued Interest on Investment 34.583
*Closing Cash Balance (A-B) 2143.702

* Closing Balance Including Accrued Interest

17. STHHTT URYS / Research Council

SN. Name and Affiliation
Prof. Swaminathan Sivaram, Honorary Professor and INSA
1. Senior Scientist, Indian Institute of science Education and Chairperson

Research, Dr. Homi Bhabha Road, Pune — 411008

Prof. Ramaswamy Murugavel, Professor, Department of
2. Chemistry, Indian Institute of Technology Bombay, Powai,| External Member
Mumbai - 400 076

Prof. Dinabandhu Sahoo, Professor, Department of Botany,
3. University of Delhi, North Campus, Jaurez Marg, South Moti| External Member
Baug, New Delhi - 110 007

Dr. Ramesh V. Sonti, Director, National Institute of Plant
4. Genome Research, Aruna Asaf Ali Marg, New Delhi — 110067 External Member

Shri. Ravi Mariwala, Founder & Chief Executive Officer,
5. Scientific Precision Pvt. Ltd., 1604 Lodha Supremus Worli, Dr.| External Member
E. Moses Road, Worli Naka,Mumbai — 400 018

Shri. Narasimha Sastry Sridhara, Unit Head, Grasim Industries

6. Chemical Division, Renukoot Chemical Unit, Sonabhadra,| External Member
Renukoot — 231217
Ms. V. Radha, Joint Secretary, Department of Promotion of Agency

7 Industry & Internal Trade, Udyog Bhawan, New Delhi - 110011 Representative

Prof. T. P. Radhakrishnan, Professor, Department of school of
8. Chemistry, University of Hyderabad, Gachibowli, Hyderadabd DG’s Nominee

- 500046
Dr. Sadhana Rayalu, Chief Scientist, CSIR-National

9. Environmental Engineering Research Institute, Nehru Marg,| Sister Laboratory
Nagpur — 440020

10. Dr. Kannan Srinivasan, Director, CSIR-Central Salt & Marine Director
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Chemicals Research
Bhavnagar — 364002

Institute, Gijubhai

Badheka Marg,

Shri. K. Venkatasubramanian, Head, Central

Marg, New Delhi - 110 001

Planning
. Directorate, Council of Scientific & Industrial Research, Rafi| CSIR-HQ Invitee

- Dr. B. Ganguly, CSIR-CSMCRI

Secretary, RC

18. ¥&E-T YR¥S/ Management Council

Dr. Kanann Srinivasan
Director, CSIR-CSMCRI, Bhavnagar

Chairperson

Principal Scientist, CSIR-CSMCRI, Bhavnagar

Dr. B Ganguly Member
Sr. Principal Scientist, CSIR-CSMCRI, Bhavnagar
Dr. Avinash Mishra Member

Dr. Alok Ranjan Paital
Principal Scientist, CSIR-CSMCRI, Bhavnagar

Member (from 01/01/2022)

Dr. Ankush Biradar
Sr. Scientist, CSIR-CSMCRI, Bhavnagar

Member

Dr. (Ms.) Anisha Singh
Sr. Scientist, CSIR-CSMCRI, Bhavnagar

Member (from 01/01/2022)

Dr. Bhoomi Andharia
Scientist, CSIR-CSMCRI, Bhavnagar

Member

Dr. Bhaumik Sutariya
Scientist, CSIR-CSMCRI, Bhavnagar

Member (from 01/01/2022)

Dr. AB Boricha
Principal Technical Officer, CSIR-CSMCRI, Bhavnagar

Member

Dr. (Mrs.) Mina R Rathod
Principal Technical Officer, CSIR-CSMCRI, Bhavnagar

Member (from 01/01/2022)

Dr. Sunil Kumar Singh
Director, CSIR-National Institute of Oceanography, Goa

Member

Dr. K J Sreeram
Director, CSIR-Central Leather Research Institute, Chennai

Member (from 01/01/2022)

CSIR-CSMCRI, Bhavnagar

Dr. Ankkur Goel Member
Sr. Principal Scientist and Head BDIM; CSIR-CSMCRI, Bhavnagar
Controller of Finance & Accounts/Finance & Accounts Officer, Member

Controller of Administration/Administrative Officer,
CSIR-CSMCRI, Bhavnagar

Member - Secretary
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19. XTOTHTT Brf~aa=T Affy / official Language Implementation Committee
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20. 3@ R GHfRT/ Internal Complaint Committee

SN. | Name Designation
1 Dr. (Mrs.) Subarna Maiti Principal Scientist Presideing
Officer
2 Dr. DR Chaudhary Principal Scientist Member
3 Dr. (Mrs.) Saroj Sharma Sr. Scientist Member
4 Dr. (Ms.) Bhoomi Andharia Senior Scientist Member
5 Dr. Shibaji Ghosh Senior Scientist Member
6 | Dr.(Mrs.) Mina R Rathod Principal Technical Officer (2) Member
7 M:s. Diptiben | Desai Advisor and Principal, Member
Golden Tomarrow High School
Janaben Meghjibhai Dafda
Education Trust Chitrkut Nagar
Opp/ Maglam Hall, Bharat Nagar,
Bhavnagar
8 Administrative Officer Covener- Ex-
officio
21, 3TREYSTE ST / RTI Compliance
Period Opening Receipts Received in Disposal Closing Remarks
Balance | Under 6(3) | the quarter Balance
Apr - Jun 02 13 09 17 06 01rejected
Jul - Sept 06 16 06 16 10 02 transferred
to other PA
Oct - Dec 10 16 04 23 06 o1rejected
Jan - Mar 06 11 08 21 04 -
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22. TN B¥rraa AffdT / Local Grievance Committee

SN. Name
1. | Dr. JR Chunnawala; Sr. Principal Scientist & Liaison Officer Chairperson
for SCs/STs

2. | Dr.(Mrs.) Saroj Sharma, Sr. Scientist Member

3. | Dr.(Mrs.) Mina R Rathod, Principal Technical Officer Member

4. | Mr. PJ Dodia, Sr. Technician (2) Member

5. | Dr.(Ms.) Bhoomi Andharia, Senior Scientist Member

6. | Mr. Vishal Gohel, Sr. Stenographer Member

7. | Mr. KG Vijay Anand, Senior Technical Officer (1) Member

8. | Mr. Harpalsinh D Rathod, Technician (1) Member

9. | Mr. MN Parmar, Lab Assiatance Member
10. | Mr. Sanjay D Chauhan, Assiatant Section Officer (G) Member

1. | Administrative Officer Member - Secretary

23. TadITaeT F fore Rrerra fraror AfifeT / Grievance Redressal Committee

for SCs/STs
SN. Name
1. | Dr. JR Chunnawala; Sr. Principal Scientist & Ex-officio Chairperson
Liaison Officer for SCs/STs

2. | Dr. Santlal J. Jaiswar, Senior Technical Officer (1) | Member

3. | Mr. Raymond Sorang, Technical Assistance Member

4. | Mr. MM Rathod, Sr. Technician (2) Member

5. | Mrs. Sarala M. Solanki, Technician (2) Member

6. | Controller of Administration/Administrative Member- Secretary
Officer
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Director Dr. Kannan Srinivasan, receiving the Rajbhasha Kirti Puraskar for the year 2020-21 ‘1
by the Hon'ble Ministers of State for Home Affairs on September 14, 2021.

2021 BT EflversiE3iTe a1 dTIloin Pene I hed 41 N -8
Dr. Shilpi Kushwaha, Scientist receiving the CSIR Young Scientist Award =

for the year 2021 by Hon'ble Vice President. 4
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CSIR-CSMCRI's mobile water-purification and desalination vans provided safe drinking water to the
people affected by cyclone ‘Tauktae' in Gujarat and severe floods in Konkan region of Maharashtra
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CSIR-Central Salt & Marine Chemicals Research Institute
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