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From the Director's Desk

It is indeed a great pleasure for me to present
the Annual Report 2022-2023 of CSIR-Central
Salt & Marine Chemicals Research Institute
(CSIR-CSMCRI}, Bhavnagar, which has made a
global impact through fundamental and
applied research works by exploring,
harnessing, and transforming marine
resources for the good of the people. During
this period, the institute continued to make
significant progress in its endeavor to serve
the nation through the development of novel,
innovative, and affordable technologies/
products.

CSIR-CSMCRI has continuously been proving its expertise by offering a variety of
processes/products/services in different domains ranging salt and marine chemicals, membrane-
based separation processes including water desalination & purification, specialty inorganic
chemicals, fine & specialty chemicals including bio-renewables through catalysis and carbon
capture, utilization, and storage (CCUS), seaweeds and microalgae cultivation and their
downstream processing to value-added materials, saline land reclamation through biological
and biotechnological interventions including cultivation of halotolerant plants, and sensing &
diagnostic chemicals for healthcare with an endeavor to serve the society and industry.

In this reported year, CSIR-CSMCRI has licensed several technologies to companies/ MSMEs/
entrepreneurs/start-ups, has been granted many international & national patents, published a
large number of high-impact scientific articles, skilled and groomed many aspirants, and
mentored many students and researchers. During 2022-23, a total of 20 patents were granted,
of which five were foreign. 22 other patent applications (10 outside India) have been filed. og
technologies successfully transferred to 12 licensees, which include: Process for the preparation
of liquid seaweed plant bio-stimulant (LSPB) from brown algae-Sargassum; Microalgal mass
cultivation and utilization of auto-settled microalgal biomass for crude oil generation; Utilization
of dry sea mix knowhow; Acid and oxidative resistant cation exchange membrane and its
method of preparation thereof; Curd strip technology for curd preparation; Production of Sap
from Kappaphycus alvarezii & its application; Preparation of activated carbon from leftover rice
husk ash waste after extraction of silica; Process knowhow to prepare 100% water soluble FCO
grade S0P from distillery ash and Recovery of aleuritic acid from the seedlac. | am pleased to
mention that new products were launched in the market, and new manufacturing
establishments are made based on licensed technologies.

In this period, we have undertaken around 27 projects of different nature with renowned
industries such as GFCL Solar and Green Hydrogen Products Limited, Memtrix Technologies LLP,
Chem Process Systems Pvt. Ltd., Tata Consumer Products Limited, Gujarat Pollution Control
Board (GPCB), Technology Information and Forecasting and Assessment Council (TIFAC). Thanks
to these projects and technology transfer, institute earnings through external cash flow from
industry and the private sector was just over 40%, the highest in recent years.

In terms of measurable performance, scientists working at CSIR-CSMCRI published 2649 research
papers with an average impact factor of 5.4 and contributed to many book chapters with
national and international publishers. They also edited books with publishers of international
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repute in the domains like algae-based functional food and plant-based drug discovery. A
number of scientists and students were bestowed with recognitions like awards/memberships/
fellowships such as Thieme Chemistry Journal Award, Fellowships of the Alexander won
Humboldt Foundation, Germany, JSPS & EPFL Postdoctoral Fellowships, Fulbright-Nehru
Doctoral Research, AcSIR-RMIT Joint PhD programs, Best Poster Awards, and editorial board
members, among many others. It is also heartening to mention that some of our scientists were
associated with the nation's policy, technical, and administrative decisions. | wish to
congratulate them on their achievernents. We have added a good number of the technical and
administrative workforce this year who would augment the work being carried out at the
institute.

As part of the Azadi ka Amrit Mahotsav, a number of activities were organized. During the year,
the institute hosted a series of conferences, seminars, and workshops and celebrated
nationalforganizational importance days. CSIR-CSMCRI contributed significantly to human
resource development; 33 students were awarded Ph.D. degrees, and 145 students from various
institutes and Universities did their M.5c./B.Tech/B.E dissertations at the Institute. These
activities have been augmented through the Academy of Scientific & Innovative Research
(AcSIR) and HR Cell. Through the CSIR-Integrated Skill Initiative program, over 537
peoplefentrepreneurs were skilled through different training programs organized in the
institute. To update proficiency, scientists of the institute participated periodically in various
training programs. Further, to enhance R&D collaborations with industries, academics, and
other research laboratories, the institute has signed 39 MoUs/agreements during this period.

Contributing to societal welfare, the institute extended its services in free training on seaweed
cultivation & processing and distribution of elite seedlings to the coastal farmers, imparted
scientific interventions to improve the quality and yield of salt produced by marginal agarias and
ignited the scientific attitude among several thousands of school students and teachers under
CSIR-Jigyasa program.

My heartfelt thanks to all staff members, Chairman, and members of the Research &
Management Councils of CSIR-CSMCRI and all associated stakeholders for the growing
performance of the institute in the journey of making India proud through R&D. | express my
sincere gratitude to DG-CSIR and staff of CSIR headquarters for their continued support. Media
deserves special thanks, which played a vital role in disseminating the institute's activities
among the masses. | also extend my gratitude to industry and academic collaboratars, funding
agencies, and those supporting the institute in its endeavor to serve humankind.

In the end, | am delighted to mention the commendable works of the business development
group, including the Rajbhasha cell, which is in the way of digitalizing the data for smart
management of information and maximum implementation of the Official Language Policy in
the institute. The tireless effort of this group resulted in enhanced visibility of CSIR-CSMCRI due
to broad media coverage of different activities of the institute,

| am sure you will find that the contents of the annual report stimulate the scientific quest,
garner collaboration, and harness translation. | congratulate and appreciate the team involved
in bringing out this beautiful report you are holding in your hands. It will also be our pleasure to
hear your views/suggestions/participation in nation-building through science & technology
pursuits.

7
Qg

(Kannan Srinivasan)
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Salt & Marine Chemicals

ferrit e

T & Ea TR T iR wiecaa & Sl feae ok aefiFte, s, Suger ot sl arg wafe
IR SO b UM I SeqTe 5 U TX PRI 21 T8 [ T Pt Ieh! T & ST THIEH Har
T & foTg wrfere S ol T O e o & ATEns § 3! WETa dea ) e o
Heo-aftfe Ieurel & e & fo anfife wu & exgerf il gafawer i gft & wes denfifdsdn @ o R
gt 8, Fored Frr-aiifes e, dien & =pve, dier & Selhe, o e arer S fian, @i ol amg Rdy
TR it &, St fiest aiie s ofe Y erered & v e &) i are & wgEt vart f grmnfi & far
Uehteer WfsraraA! bt fermfin st o fory g et wriieret o wer wei o vET 81 A9 S & A A
¥ T wav (e ove vere), e ¥ i i fofee 9 Soaar dwl @ e o e g,
AT 7HE [ & o nffieres Rreeciiamu, amgpiceiieas @ o o 3 Fresmdor anf e &)

Divisional competences:

Salt and Marine Chemical Division works on scientific design & mechanization of the solar saltworks,
improving the quality and yield of solar salts produced sea, sub-soil and lake brine. The division assists
the industries by carrying out sponsored and consultancy R&D projects to provide solution as per their
need. The group also develops economically viable and environmentally clean technologies for
producing other value-added products, including low sodium salt, muriate of potash, sulphate of
potash, high purity magnesia, green bromine, and other specialty chemicals, from brine and other
saline streams. The division is having collaborations with overseas partners on developing integrated
processes for marine chemicals recovery from concentrated brine. Other areas of innovative research
include liquid salts (ionic liquids), extraction of valuable elements such as strontium and lithium from
bitterns and spent lithium batteries, antisolvent crystallization for selective salt recovery,
Microplastics detection & extraction, etc.

Rfi=T see WGt 3 Thte T AR Y gt wfhar @ e
Development of integrated marine chemicals recovery process from different brine
sources

TG O, @ ool a7 e SEfee (Iean) W@ A process has been developed to extract
e § A9E, eESEE ot ofv orefiem, bromine, hydrobromic acid and salts‘.f of

. 2 s potassium, magnesium and sodium  from
Hfira kSl ST & ﬁ‘-ﬂ:{ ke wfsen seawater, salineg:.rater, or reject water from
it &t TE | 57 TEaT O e arem 9 #f@E  reverse osmosis (RO) plants. The reject water
wifed ey & forl T e arg meret @7 e (rom these plants is more  concentrated,

containing approximately 60,000-70,000 parts
60,000-70,000 T Hfty ez (diefiem) erar &, o per million (ppm) of total dissolved solids, which
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et e Y wiwr B e SR #) efter, g A
& e iR il Seifies aan 9F s gl
THRIAT 21 GAATH B e B 9Ed-09 & e e fafim
T SeqTSE A 9 A Wiehar BT WTH o # i @
Cak

is nearly twice the concentration of seawater.
Consequently, we can recover bromine, as well
as other marine chemicals like potassium and
magnesium salts. A prominent specialty
chemicals producer from the Middle East has
expressed interest in acquiring this innovative
process.

Yo, B0 ¥ AT~ [STITgT a A1t WEraT & 15000 Uehs WX AIecaasi H
&THCT3 T GARATIAT AT
Reviving capabilities of 15000 Acres solar saltworks in Bhuj, Kutch with scientific
design and technical assistance

ferer, o, T F 15000 TS AN Arecadd i faaz= &1
Fig.: Schematic of 15000 Acres Solar Saltworks Design in Bhuj, Kutch

TR A A9 Zoa Argied feifies & forg e, ew A
el wiee e it 15000 Tas 6t 41y & wemer st
i Tt o &g o forg vrreet &t o, T 9=m
U aTel e SeareH & feTq T 7= H R S @
T T 8F F G F 1 Aecaqy 99eney &l
AT 5Y, Ygieioel SeT N TIEe 9 U [T T
ATE SN g Y fdeaal & 22T F AUR 0¥ FA19,
FEAae, W-feae, eaes 89 e
g & fafde gefifafn fewma ok semee @
ferereur, = aity wie amenfya wawt & amaw w denfe
it &t s e anfes anfde fame ox o fiem
Fd BY A1E & URNEERI AN HR S & Iu @

The institute has undertaken consultancy
assignment for scientific designing of Solar Salt
works in the land of 15000 Acres for the
establishment of solar salt works in Bhuj, Kutch
for the M/s Intech Brinechem Ltd. which is a
significant  milestone in  the  region's
development, harnessing abundant solar energy
for high-quality salt production. The details civil
engineering designs and layout of each salt
compartments such as Reservoir, Condensers,
Pre-crystallizers, and Crystallizers were prepared
with scientific way based on volume and density
based relationship to maximize the circulation of
brine and utilization of solar energy considering
actual percolation rate, evaporation rate,
meteorological data and brine and  soil



iftreper s o wd U arge e il TR
T & AR o e de d genfaa @ arer e
i uraiT 3ifY I @1 e e B g BT
i g iR g aut wféd oege seey
qfftrfeEr & wrRr oW, WY T ST & o o
=S wH # T FY R aRfEe § 3eH,
AR HTER 3R Aty Il I9am & Areas 4
ReRaT & 99m@T &7 & R N fAetid I
i, T IedTe & D1 agTe 59 ATSyiEuT N
1 e Bl Bl URURE THHT & e I8 daeTd
et weie @t @ dee & aitv e e )
& ey wfRae g &1

characteristics data collected from  site.
Assessment of the quality and yield of salt likely
to be produced in the extended area based on
the initial brine density and chemical
composition was suggested. With favorable
climatic conditions, including ample solar
radiation and minimal rainfall, Bhuj is an ideal
location for solar salt production. These works
contribute to the local economy, providing
employment and promoting  sustainability
through renewable energy use. Advanced
technigues optimize the evaporation process,
enhancing salt production efficiency. This shift
away from traditional methods reduces
environmental impact and aligns with global
sustainability efforts.

AN sweE wrd & it e vd W fifdre e e scooes

Production of Mixed-salt and Sea-mixed salt at Experimental Salt Farm (ESF)

HEH & Ui 796 B (ESF) § FEi-ed &
FEe-crey iy a9 & 12 f99 w e
femar ey ik wfdm &t <emr o Rerar ¥ quR &
fom s moes! @1 ar@iera fihar mam ffie
e &1 TUrET O HIE & qI0EeT (AI9EH, SRl
aife auf) 3l aTgm sid-Eav e & WA & S
e mam ESF # ueb & @ aeul Mt e (a9
1) <t cxe T T g gt it e R el
W] §EE U §A19eH, farTeae nee &1 &1 )

Kainite-type mixed salt from sea-bittern s
produced at large-scale at Experimental Salt Farm
(ESF) of the institute and the operating
parameters are optimized to improve the
efficiency & sustainability of the process. The
effect of weather parameters (temperature,
humidity, and rainfall) and brine percolation rate
on mixed salt quality has been studied. One ton of
dry sea-mixed salt (fraction I} was also prepared
at ESF. This sea-mixed salt was supplied to M/s.
Stone Age innovations, Himachal Pradesh.

gerar fFEioT: arnfie 9@ w1 § e gaTe & FRIryET UF vaee

Facility creation: Installation and commissioning of the chilling unit at ESF

i e T o U 9 gas &l weig G T8
2 3R gfe &t wer & o weme gl @
T fe@ @, ok gfem dav & forv fafad
wiehH @ dar B mm gfe @ aneagds
FeTar T & 3N e SuAhT e AHE At gde
157 o [oaatta Seqral & o & T fama o
YT &) offerT §apTs T S9aT TR F15 / iEEa W

A chilling unit has been procured at ESF, and the
auxiliary infrastructure like electrical work, and
civil platform construction for the cooling tower
were made ready for the installation of unit. The
unit is successfully commissioned and is being
used for the recovery of value-added products
from crude salt and liquor brine. Demonstration
of sodium sulphate recovery via cooling
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crystallization from the brine/effluents has also
been performed using the chilling unit.

YTCHD 0T JAFHOT & Tikifreaes freeeitaor

Antisolvent crystallization for selective salt separation
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Fig.: Effect of (a) ethanol and (b) methanol mass fraction on Na:50, yield and suspension density

e W e feae o ag-ers A9 e &
fory witvfaeras freeciiaRu & sFwT @ 2w
aite quFter @t ufaferms & w0 4§ quu e
v femar | wftfeerae &t Suftfy & seo
& fiergar sEer ¥ fiar e & @@ &
TR YT & fofl Fecaqul e &1 Jifead
FANTSS (10 widh) 3T EifEa Hethe (16.74 with)
It T Wi =il B U Fewia HiE g &
w1 # o omm uw fatvm wfefeemms @
RfeiEetTe + Sl U (G209 3049 0.1 T 0.5)
@t e faRm mEm Na,S0, 9na sy Frees
e 9N foifaeta® (g2HTe At Heme) e @
o4rg fafEe faar @ | 0.4 & affdege geHm
391 & 0 FTTEHE Na, SO, [Feaor (09 wit, 9&)
HH Ht T B TS Na, S0, 379 3R Free
Ted @ Wbl o ATel I ST Her am any
TIeqTE HeE &1 Siord B & 1] TH HuIe! §
uferferes &t 2yoft g1 Troe e o ArfadE
i o & aEies ot O a8 S o8 wEe (e
Torme), fireeet Rerienu 3 seaw fams s
& fofy gemeiaTE Feie B-ed a1 3 T &)

Application of antisolvent crystallization for
selective salt separation from a mixed salt solution
has been established using ethanol and methanal
as antisolvents. Variation in the solubility
behaviour of salts in the presence of antisolvent is
the crucial driver for selective separation of salts
from the solution. An aqueous solution containing
sodium chloride (10 wt%) and sodium sulphate
(16.74 wtk) was considered an exemplar mixed
solution.  Five  different  antisolvent to
antisolvent+water ratios (mass fraction: 0.1to 0.5)
were studied. The effect of antisolvent (ethanol
and methanol) addition on MNa,50, yleld and
suspension density are shown below. Selective
Ma;S0, recovery (up to 99 wti) has been achieved
for antisolvent mass fraction of 0.4. These phase
balance plots indicating selective Na,50, yield and
suspension density can guide on selecting a
suitable range of antisolvent in the overall system
to optimize the overall product yield while also
maintaining realistic suspension densities for rapid
mass deposition (crystal growth), system
stabilization, and optimal solvent usage.
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Magnetic nano-adsorptive extraction of microplastics from sea & potable water

Heteropoly acids
H*__

? ? ? Fe,0cPWA/Aing

Amines
Synthesis of Mag-NTC

WATER

' One step nanofricomposite synthesis
v Fe;0,-PWANOct served best
+ Diverse MPs extraction

+ >89% MPs separation achieved

MAGNETIC

' EXTRACTION

o e o g -t e

Fig.: Schematic of magnetic nano-adsorptive extraction of Microplastics

et wareEl § wifFemre Ay sEmeniers &
e 5 SETAT 3 HWL, Fe 3 auT § AgHreies
JRIGERYT & Sl T TeTTae S e fy T #
B9 S A g @ 0 AN T oo §
AHAAgdd A gad g g
Rt &9 it 3 aler arafovn orauit & o e
1L c i o S O o e | ) o e e o o
S @Ewr @ guam fear g R
AR 3 3 s o &, o
Fe,0,-PWA/amine & 7/ 9 & fémr mr & Sor
e T aiteren arge HY W T @ €, 91 O 3 e
oot o e Argmrenfica @ e auf e
T ¥ T ¥ £l U 31T Ta! e 4 0.01-0.0025%
I 1A H wuTgEE ATgwieliiea FHHET & 24 °Bé
¥ THE Al & grlds AE@reniedd o off
I (eniia i o Fear 8 e w5 9,
AEmieiedy & ffv awR R sl 5
fAsaeur witrar o BIE wE FE Sfe, o i
1 mEsMer diffRerdE, 100-500 mEEHE
diferear aflt sifafia smer & O Hol &
TR & T e et g1 fivg T mEm

Due to augmented interventions of the
hazardous diverse microplastics in the water
resources, advanced methods of
microplastics  separation  have  been
established and prospected in recent years.
We successfully achieved the nano adsorptive
magnetic extraction of the microplastics from
the potable and seawater using magnetically
retrievable organo-polyoxometalate  jonic
salts as nanotricomposites designated as
Fe;0,PWAJamine. The prepared composites
performed  exceptionally  with  nearly
complete extraction of diverse microplastics
from the spiked microplastics solutions (0.01-
0.0025%) in potable and seawater. Real
microplastics in seawater of 24 "Bé could also
be extracted efficiently. Remarkably, the
varied sizes and shapes of the microplastics
did not affect the extraction process, as was
confirmed by the successful implementation
of the process for 1 um polystyrene, 100-500
um polysulphone, and irregular-sized PET
particles.
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Technology development for the sustainable concrete saltpan bed using
industrial waste material to reduce the brine losses through percolation and
seepage in solar saltworks

Ter: ST aTETe S=Te 1 Iun S O T Hiec 42 T e
Fig.: Technology development for the sustainable concrete saltpan bed

T Fearset A Iu @ et aftv dite &
HROT A /g & HaH 6 GHET S H/EAT
AT G TET ] FAHI (A H1S o A i e
& foy siiae firgt & ds ofiY waddE AR e &
fore & ST faftr stee & @A o v e
ol UET S Uit AaE 7 affenfie s
UETf SR elTE e, dien Uy, H US S i ey
sirenfiie smfire gerell & oif & Hifees seaga w®
il w & @ A & s afie e & fife
ST @7 IUUNT S Sl ey fEag R
forar &1 sz & wothe Al Foivige & ufofear &
Seieptfors wTg & arer Gl ohic & wnfig e
gifyw o $t sEfy F wedE ¥ geeT & v
TN T o e W @ T deesT
TR Thie 98 B TS TTg Sbie L30T & AT
farepfirer fapar T afiv afwavr & & A & e
HH HTHN BT WS & DS 98 & |2 Fia-Edo

The salt producers and industry are facing
problem of losses of valuable saturated brine
through seepage/percolation from the bed. The
present practice is to apply compacted clay bed
and laying of HDFE liner to reduce the losses of
brine. Both methods will not provide the
permanent solution to the losses of brine.
CSMCRI have dedicatedly work on fundamental
studies of properties of industrial waste
materials such as fly ash, bottom ah, C&D waste
from nearby Industry to the Salt farm area and
developed the concrete mix designs using
different combination of waste materials. The
lab scale trial experiments were carried out for
the evaluation of performance in term of the
durability and mechanical properties of the
developed concrete with long term effect of
sulphate and chloride attack in brine water. The
prototype sustainable concrete bed was
developed with the best five concrete mix and
percolation studies was carried out with the
similar sized soil compacted bed to measure the
percolation rate. The percolation was almost



arerr fsan 1 e edbie 4 A R & e
W B | 48 @1 AefigT s meEl $ aifea
wite afth 3k Felaygtel da & e Fefiiga

AT a1 | @t o for fems famm mm 81 78 flexural strength. This will increase the salt R
T e Elﬂfﬁiﬁﬂ BT T P TAG BT ST, yield, whiteness, and quality by reducing losses
. ) and Insolubles. This will address the health
3 .‘.lai‘lqgu T3 #E[ﬁ'gaitl & HEH THHeD AT hazards to the Salt Agarias involved in the
.

5 9Mfie A9 sFiear & oy T dadt @ $i

prevented in the sustainable concrete bed. The
bed is designed to withstand the mechanized
loading of the mechanized harvesting machines
with the desired compressive strength and

manual salt operations. The technology has

been demonstrated to the Salt Industry i.e.

TEIfie S TS U AT o e s,
GHCL Ltd, Bhavnagar Salt Works Ltd.

R dlee 90y TS @) daie & uee T
e |

UTIcTe-Fahel SeRics fafved T et Ta wacl= : HieraT Ao Uivs &3 & 713
& AT X g FRT TS IouTeT | agr

Development and Commissioning of Pilot-Scale Integrated System: Increased salt
yield by enhancing evaporation rate of brine in existing salt pond area

[HIWST-H15] - ELEANE B RA|IE- AU S |

e sier wre dive & & aree & arsdiewo & fa oree-wee st e i e ve v
Fig.: Development and Commissioning of Pilot-Scale Integrated System for enhancing evaporation rate of
brine in existing salt pond area

aftes 7@ $T A0 IS a9 93 w6l E SR THaE
ST 3 foNy e Ak i i & R
AR @l T I TR gfeg & w61 B Te
& delinl  TEEe S, e Aees
foerfafin dite oysw o S%Fea oo
feren @1 Iu awd dive Uis it & fan
JZeh WTfre Y arsdieun $1 qefr 7 A1g B

The global salt demand is increasing every year and
feasible coastal land is limited for salt production,
which |eads to the consistent increase in demand
of salt and rise the salt price. CSIR-CSMCRI's
scientists have designed and developed the
Integrated system to enhance the evaporationrate
of brine by 40% compared to natural solar
evaporation using chemical dye, solar assisted
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FIT x 200 $IT) THeiE Fhol THipd WO
epfire aile nafefa & 1) 78 T o= 9 S
I TTET i, SiCE e feTes, FenT Hee
Tad fefiee 3N oV & Eoae 89 & Ta®
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o @l wed fdbar mam

recirculating  heated tubes and mechanical
turbulence system suitable for salt pond
application. The individual concepts were validated
and perfected at small lab scale and medium field
scale. The pilot scale integrated system was
deployed in large field scale (400 ft x 200 ft) in
Experimental Salt Farm of CSMCRI. The increased
evaporation rate of brine was demonstrated to the
large-scale salt industry such as TATA Chemicals,
GHCL Ltd., Nirma Salt Works Ltd. and Salt Agarias
of Halwad Region of Gujarat.
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3[DIafold Ucrel vd 3cUuI
Inorganic Materials & Catalysis "3

LT T 4RI R
etk by

forrTi ey

SETE e qar U IR ferA faeTs s & for Aete gerit (Rrstiese §, frsiiense 13 @,
araeifte Rifera, Frad uarel, desiaew, argef, i urg sileaee anfe) & fsr o S & aufie
& o U & HI afaffiat g1 e & o s R & o amfine feiftrm smae 428 @ seeql
eTq T bt gy anfiver &1 g R & denfet  co, % Sua i reiee e e w SuRara
& gaoiH & forv Scive ufdsmarn & ot ardwor fear &1 g9 aremar, e = 2.6 edTE, e, a-fisis
FieraTgs, Hhletie tfeserge anfe wfte ware afte e & forg vtk fefa 6t &1

Divisional competences:
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Inorganic Materials & Catalysis 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.

foraneTge 13X UrgeY dBb-1P BT Fhel-31T

Scale-up studies for zeolite 13X powder technology

HfEe-19 HEMR & Fuey ¥ o @y @@l Considering ermnerging healthcare
aEsTEaTal ®f e o vy g, dogugedtareang  requirements to combat the COVID-1g
G ﬂ'ﬁ'_\‘iﬁa? ¥ ﬁ:m_ mm epidemlc, CSMCRI initiated R&D for the

development of Zeolite-based adsorbents for

sftreies & fawm & fom FTHUTT BT Lo Oxygen  Concentrator.  Zeolite-X-based
#  FAsiicTge-rag-amaRa  yfEeieed RS adsorbent is the heart of medical oxygen
afTeredia Soures wunel & e ¥ & 0y oefl st generation systems. All such adsorbents are

e gt A (), NI e w sutft  imported by India from countries like China
( (Zalon), USA (Honeywell UOF), Germany

(FITTRTOR), T (ST I ol & AT AFBHEAT 5 a ey France (Arkema) at a very high price
(foreset 5 67 8.28 fafera AT eTer) o s (8.28 billion USD in the last 5 years). We have
fipr omy 81 89 AW T fAeieiEse-ta areet @ successfully developed Zeolite-X powder and
AheraTgdds faefe faar & 3 Frsiegevag &  filed an Indian patent application titled “A
R & fre w sk (N 202211070211, process for the prJEp?ratl'Dtl'l of ZE:::!]'te_-X” [Ir:
. 202211070211, 2022). To scale up, optimize an
2022) o 2 iy 9Ce AT FRAT &1 9RIGE  erease the technology readi:?essﬁeml (TRL)
HOF & Hread ¥ fawiia ufear o dNTE-3 9 from TRL-3 to TRL-6 of the developed process

ANUT-6 TF HiEfd Teae =9 (SraNTe) & via pilot plant studies we signed an agreement

£2-6202 LBOATY TNNNY | £2-2202 Lo3pLyK mpln




aitrerrsne-efreraelsnesing - CSIR-CSMCR

A Wimdes 2022-23 | ANNUAL REPORT 2023-23

s F ¥ g g Al & Jeme oy
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with National Aluminium Company (NALCO)
Limited, and received a grant of Rs. 58.9 Lakhs
from them, under a collaborative project
titled “Scale-up studies for zeolite 13X powder
technology”. The developed technology can
contribute to national initiatives of Make In
India and Atmanirbhar Bharat.

CSMCRI Team @ NALCO
Damanjodi

Arger-tdtarfeas 3ik fifdra uafavoiiy R vereif &1 @ & fog grafon
ueTef & WU H IHTST-ATFCS Zn (11)-3TETRT T JURHeiader siel
Chemically Robust Amine-grafted Zn(ll)-based Smart Supramolecular gel as a

Regenerative Platform for Trace Discrimination of Nitro-antibiotics and
Assorted Environmental Toxins

I GueHicleger Heellded H@HE JF Hared
veref & forr il s & werdt s 6t o
foega s@en Bt & R &8 gme uguel @
TEETAT A 81 Ua T @l o w2l g
I Zn(11)-eEgeN oie (ZnGel), TRt oMo
w9 A N 3R GeP-NH, 3 FamEr T g,
AgpFEEERE ok geEgE & oaw
AGGIFleH @1 G8aH P & g ag-Hadt oia 4
famr faelt qef-wfebann &, ZnGel &1 wruTEIRET Bl

Smart supramolecular metallogels are
fascinating reusable materials potentially
having a wide range of sustainable
applications including the detection of
multiple lethal pollutants. A chemically
robust triazole-containing Zn(in)-
supramolecular gel (ZnGel), strategically
decorated with triazole N and appended -
MH: units underlined ZnGel's efficacy as a
multi-sensory probe for the trace detection
of nitro-antibiotics and electron-deficient



WaifeT Fel 51 ZnGel HT 99T 5T 57 TOERU
wegsepl 2 Wfey ¢ el o el wec &1

nitrophenols, without any prior activation.
The quenching ability of ZInGel remains
unaltered for multiple cycles toward these
environmental pollutants.

Fluorescence

Off

TEWID gerdaldb el oief Sitavirexor 3R frfafers siagfy & wrr
amﬁﬁlméimmmm%ﬁﬁmmamm
HAISHIURT FAIfIE grvce-uhie arfens srafaa Co(ll) — \E=T

Brensted-Acid Functionalized lonic Co(ll)-framework Embracing Nitrogen-
Decked Micropores for Prolific Electrochemical Water Oxidation and Size-
exclusive Optical Speciation of Biothiols with Mechanistic Insights

selacithclolicd aol [ara & HI-HTe SaeTs
Frfraes &t mret FrRT & e § e St
FeureA « Tl § gEd O 9uee HTd-STE
el &Y raeendr Sl AN far & wifern- Tt
0 ¥ Ha7 3R cationic MOF (CSMCRI-18) U= &7
EHH W RN ST seu & B st
FETENUT #1 MOF @1 10 mA em? tifes e 2fadt
aifiter @ & I 410 mv AEEOeme &
IaggE BT &, 3% 93.1% twifew gam & |y
& 2 T 55 mVidec SUTT AT & | iy
Iaid AT THIUE & SegFRe AR &
HaeHieaT W wel § qEifersied & gdm A
e EI-fecerer § am ugE! #1 8 3t e wor
ST & wgeft arrat & auifFfey e & aremar, Fr=or
TRITT afTorfaen- aram-Aeaeey firg waw o " |
WPN-FT Afftcme aaife wanfa @ "
el

o

Renewable energy generation via
electrochemical water splitting as well as
effective monitoring of hazardous biothiols
has invoked researchers finding earth-
plentiful metal-based sturdy material. The
physicochemically robust and cationic MOF
(CSMCRI-18)  exemplifies uniquely pore-
engineered bi-functional material for both the
above applications over a single platform. The
material shows putstanding OER
performance in 1M KOH, requiring 410 mV
overpotential to achieve 10 mA cm”® anodic
current density, and possesses low Tafel slope
of 55 mV/dec with 93.1 & Faradaic efficiency.
Highly emissive attribute benefits the MOF in
ultra-fast, recyclable and discriminative
fluoro-detection of biothiols in water at
record-low sensitivity. Apart from naked-eye
colorimetric monitoring in both solid &
solution phase, control experiments validate
size-exclusive optical biothiol speciation via
molecular-dimension mediated pore
diffusion.

—
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fmer-aie ST & SexfSiice 23t ATaR H oTaqd Aives TRIS Hegwer arel
Unprecedented Brensted acid mediated hydrogen-bond-donating Friedel-Crafts
alkylation in a fish-bone shaped interdigitated 2D framework

ARgedE AR €le ¥ d wRed-wed
ey FEay wEE-EEE gl w1 e
sfifrarat § wa o B f=o9 &t e
=ferernfinfarfet & e it nferfdmsd o o
T @ o1, ETEGIor a8 SIY (HBD), IR od
UiE o & ddieud gieehIv & & F TR .
T & WY da e e-riie-aeig Hide-
HIHE [ohollga el & Tgel TETE0 & WY 5 ST
uflis FrfcasaT & |9y e 23 eiR-wdge go-
Hritferer ad (CSMCRI-21) famfée fsar mr &
uRafve BTEgr-are-s e Smefert & i
AT R § 99 @ SiEl -COOH
Higdid = TIfET sEen-aleT dsel & w9 §
g W F Bl wee ¥ o paear &
FY 5 UF ORE-NEetE UgATE & wedi iR
U Werdfoaes Ut |fd Frdsor gon = wuw w5
¥ PRG-I SaRe "R @1
T famm

Friedel-Crafts alkylation between nitroalkene
and indole ranks top amongst important
carbon—carbon bond forming reactions. To
alleviate sluggish reactions due to poor
nucleophilicity of indoles, hydrogen bond
donor (HBD) catalysts emerged as an
alternative approach to Lewis acid activation,
A two-dimensional, layer-stacked metal-
organic framework (CSMCRI-21) with dangling
acid functonality is developed as first-ever
example of carboxylic-acid-catalysed Friedel-
Crafts alkylation with high reusability.
Contrary to conventional hydrogen-bond-
donating catalysis, a pair of oppositely
oriented ~COOH moieties acted as potential
hydrogen-bonding  sites, and efficiently
waorked for electronically assorted substrates.
Control experiments including juxtaposing
the performances of a post-metalated MOF
and an unfunctionalized analogue explicitly
authenticated the carboxylic-acid-mediated
catalytic route,



Brgnsted acidic MOF as hydrogen-bond-donating catalyst %
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Development of sustainable catalysis for fine chemical synthesis
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With the increasing consumption of fossil
fuels and the rising demand for carbon-based
materials, researchers are actively exploring
alternative carbon sources, One such source is
bio-derived sugarcane waste, known as
bagasse, which was used to synthesize jonic
carbon and further anchor it with an

& W wWiel TN S9 gSre @ eudn ST imiu::ﬁ:nsphine rh?ﬁ.m;; cg;nple:::, ;‘:is
i ﬁﬁ: . - marteria Was UTHIEZ r angdem
TS S  fog o o 3 hydroformylation reactions. The catalyst

A gt forite, g oi Sifggm urg &
v g &, foreat aftoms o apefie o & ary
uh Haw ugref glar & ot Yee soret & oofy
AT T T Tl | TOATeHE Yieqd IedTs
femfor @t homet TmTET & e wfEa fi T
¥ AT A FE AT @ F 9
erggreria ffd & Aremm F SO,H #fees wEE @

consists of a combination of
triphenylphosphine  ligand, imine, and
rhodium metal, resulting in a hybrid material
with some acidic properties that favor the
selectivity towards linear products. The
selective linear product formation was
corroborated with DFT calculations. Another
study used the same bio-derived bagasse to

SO @ & B fmr mn Rt Gﬁ'w synthesize SO4H  functionalized carbon
SO & A ; through the hydrothermal method. The

_ & o synthesized  catalyst was used for

Fl B, TR IORS P IUAN THCAEIIE,  acetalization, alkylation, and  alcoholysis

HEDIGOTE N HeDIETerd HiellendTail & forg fema
T g AR, g 9 AR aR-gE
He-IeUve B ATgeifdae TR BT U Hvp
frenfver foar i aite affetfther od sreerser gfia
BRI & WRifea sifaiaeor & ferg Sumi fEmm
T T I el 31 Wi sedra
& ofediEan & o AU & T8 3N Fad-Tm

reactions, demonstrating its efficacy with
various bio-derived carbonyl compounds.
Additionally, metal-free biocatalysts based on
Eumelanin was developed using microbial
Eumelanin and utilized for the aerobic
oxidation of olefins and alkyl aromatic
hydrocarbons. The synthesized «catalyst
exhibited excellent catalytic activity for the
oxidation of olefins and aromatic alkanes
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under base- and initiator-free conditions at
milder reaction conditions.

The recent concerns about climate change
have led to a global focus on reducing
anthropogenic CO, emissions, which are
recognized as a major contributor to this
alarming phenomenon. As a result, there is an
urgent need to reduce carbon footprints and
eliminate excess carbon dioxide from the
atmosphere. In this regard, a novel
hierarchical porous nitrogen and carbon-
supported MgO material were developed
using abundant bio-waste and magnesium
chloride. It demonstrated an excellent ability
to adsorb CO, at room temperature, with
maximum adsorption of 2.55 mmol/g. The
material also exhibited good catalytic activity
for the cycloaddition of CO; with various
epoxides at atmospheric pressure under
solvent-free conditions.

< CARBON SYNTHESIS FROM SUSARCANE WASTE
o PHOSPHINE ANCHORING ON CARBON

% MULTIFUNCTIONAL CATALYST

< ADDITIVE FREE ‘

% HIGHLY REGIOSELECTIVE TOWARDS LINEAR PRODUCTS

| s

oTq-feriie TEART & ATedH W WA (1)) SRS STFSISTHI0T AR AT
(S1) ETSSISIHIT: 87 3N Hicde ifves Ragae aa=eadar
Ruthenium(Il) Catalyzed Hydrogenation and Tandem (de)hydrogenation via
Metal-Ligand Cooperation: Base and Solvent assisted Switchable Selectivity

o, B-3rge FIEF F dgn FIeF iR o-Fremge

A versatile, selective, solvent (methanol vs.

WO PlEH @ Th Sgdl, weedw, e
(FeET 9 gEFTe) AR a9 (TREfimm s
foftrm wEte) faw o arg geEe ek

ethanol) and base (potassium wvs. lithium
carbonate) switchable synthesis of saturated
ketone and a-methyl saturated ketone from
o, P-unsaturated ketone was developed.
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Mechanistic  aspects, evaluated from
spectroscopic, in-situ monitoring of the
reactions progress, control studies, and
labeling studies further indicate the
involvement of tandem dehydrogenation-
condensation-hydrogenation sequence in the
reaction, in which interconvertible
coordination mode (imino N—Ru & amida M-
Ru) of coordinated imidazole with Ru(ll)-para
cymene is crucial, without which efficiency
and selectivity of the catalyst are completely
lost. The catalyst demonstrated good
efficiency, selectivity, and functional group
tolerance and displayed a broad scope (69
examples) for mono methylation and
hydrogenation of unsaturated chalcones,
double methylation of ketones, and N-
methylation of amines.

HTq-feriTS WEART & HTEd™ W T ITHT-37eTT HISH IR BTSSFS STABINT
aifireies oNfireT BTSSIGIIERUT: &3 iR SRRT
Hydrogenation Involving Two Different Proton and Hydride Transferring
Reagent through Metal-Ligand Cooperation: Mechanism and Scope

ga @ A, 59 Al A a) s et wial (EEeEe
& forn fe 3 Oieq & o e & afdg
TN & Hetge FEIwRAT (FAA 07 — ARy 3R
TSt T-31%) Sevaaleac g HIS & AT
U BIEEIGS AR WS TRAER Sl THETT d9eh STHTH
FEIE [ ARG & NS #R PEd
BTSSR0 & HH T et | ATgg!  fery U da-
wWae  dgheEd 2, 2 bi-fEEfEfEme
(BiBzImH2) Terfe Ru (1) -4RT #t8 mRege feawam
SeorEd w9 ¥, Ru-H $ Iwaf iR wwfad
BiBzimH, & N-H &I JufRfy sEvaRadg
TR HIg i Feaft & fory FEeaayf 2, 9 N-H &
frr affmfea 81 om W= wiedaar ottt &
T8 WRfHS & @gAfced o HedHoe d W@
TBNICE 9 31T Folweh o Usel 79 AN Zggha
ST (EEuH) § Uee @ fommEm mEed e,
ATSHIET T (F3T5E), 311 e o Fifara wamt

In this work, we presented a bench-stable
bifunctional 2,2"-bibenzimidazole (BiBzimHz)
based Ru(ll}-para cymene for selective and
efficient hydrogenation of unsaturated
carbonyl/nitro to saturated carbonyl/nitro
using hydride and proton transfer from twao
different sources (silane for hydride &
methanol for proton) via substrate mediated
interconvertible coordination modes {imino
M—Ru & amido MN-Ru) of active catalyst.
Remarkably, the generation of Ru-H and the
presence of N-H of coordinated BiBzlmHz2 is
important  for  the  generation of
interconvertible coordination modes, which
in turn was not operative without the N-H.
Inmitial rate kinetics under standard reaction
conditions showed a broken positive order in
the substrate and first order in catalyst and
first—order in  hydrogen donor (TES).
Mechanistic  studies, evaluated from
spectroscopic, kinetic, Hammett study, kinetic
isotope effects (KIEs), and a few other
controlled experiments, further reveal that
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both solvent-mediated proton transfer via
interconvertible coordination mode and
hydride transfer between substrate-
coordinated intermediate via Ru-H might
involve in two separate rate-determining
steps. The catalyst demonstrated good
efficiency, selectivity (>98%), and functional
group tolerance and displayed a broad scope
with  unsaturated ketones and beta
nitrostyrenes, affording their saturated keto
and nitro products with excellent selectivity
and emphasizing its potential synthetic utility.

TH-BeRIT & SRR Reforea tebensorer & fog siffrdefofes gftmior

Organocatalytic approach for tandem reductive alkylation of N-heteroarenes
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It is often thought that compounds with
complicated structural features could be the
choice for better catalytic activity. On
contrary, we have successfully developed a
simple and scalable electrostatically tuned
phenol (ETPs) based organocatalytic protocol
for the tandem reductive alkylation of N-
heteroarenes. The developed simple organic
molecule  exhibited significant  catalytic
activity even with low catalyst loading and
tolerates differently substituted quinolines,
and resulted the corresponding
tetrahydroguinoline (THQ) products in good
to excellent vields (up to g99%). The catalytic
protocol was also found efficient towards the
direct synthesis of N-substituted THQs by the
tandem reduction and N-alkylation using both
aromatic and aliphatic aldehyde derivatives as
alkylating agents. Furthermore, we also
extended the catalytic protocol for the
synthesis of natural alkaloid, Cuspareine in
tandem route. To the best of our knowledge
there is no literature precedent that reports
the tandem preparation of Cuspareine (g92%
yield and 73% selectivity) which involves
hydrogenation followed by N-alkylation.



Tandem reductive alkylation

] HE (3.5 mol. eq.)
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Transfer hydrogenation
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OH
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Catalytic process for the preparation of dihydropyran compound
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The dihydropyran skeleton is a synthetically
useful handle and is considered to be an
important synthon because of its presence in
various mnatural products. Rosyrane (a
perfumery chemical with a diffusive rose
character) belongs to the class of
dihydropyran compound derived from the
acid catalyzed reaction of benzaldehyde and
isoprenal. However, the possibility to prepare
the medium sized oxacycle (dihydropyran) in
a single step is a challenging task due to the
associated  issues  such  as  by-product
formation and thereby affects the selectivity
and fragrance nature. Majority of the
reported protocols and industries relies on
the use of homogeneous catalytic systems.
Recently we have developed a simple and
highly regioselective heterogeneous process
for the synthesis of dihydropyran compound
employing mild reaction conditions (figure). It
is worth mentioning here that the process
does not require any external additive and
resulted the product with high conversion (up
to gg%) and selectivity (up to 99%). The
catalyst was also found to be easily separable
from the reaction mixture and recyclable for
four times with retention of its activity.
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Catalytic a-functionalization of ketones and carboxylic acid equivalents
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a-Functionalization of aliphatic ketones and
carboxylic acid equivalents including amides,
esters, etc. with carbon and/or heteroatom-
based substituents is a transformation of
fundamental importance. Conventional
approaches employ either a transition metal
catalyst or stoichiometric  activating
agent/strong basefexternal additive and are
found often incompatible with late-stage
functionalization of complex molecules. The
Step- and
functionalization  strategies can  be
improved, if conducted under one-step
catalytic condition. We have introduced a
new approach, in which carboxylic acid
amides bearing a pyridine group facilitate the
formation of enclate intermediate under
catalytic condition. These approaches have
many merits including mild condition, broad
scope, scalability etc. and can be eventually
applied to attain bioactive molecules
including Sphingosine-1-Fhosphate
antagonist/agonist, glucokinase activators
and significant synthetic intermediates.
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Catalytic methylene insertion between amines & terminal alkynes via C-N bond
cleavage of N,N-dimethylacetamide: a unique route to propargylic amines

wigfee 3 fifee ifiet 4 eamgareT ok
UA-HehZer 13T &1 Dael @ S gy Hue
qiE & Fle & eI 9 C-1 3902, e sy
frenger 1 frrselt @ F & FwAS T
warft Fee wEdt &) Gy 9 W, C-veage-

The selective installation of a -1 unit,
specifically methyl/methylene group, to an
organic scaffold via the cleavage of a C-N
bond holds paramount significance, given
the predominance of alkylamines and N-
alkylamides in  natural and synthetic

s ﬁﬁwﬁf R g ammes COmpou nds. In general, the high dissociation
i £R 0 i Feiv o energy of C-alkyl-N bonds and stability of

A ; inactivated amines and amides make the C-
a wIH g B TEw H, M bond cleavage process inherently

THIEEH & PEie HI-0 divg @ guiufy §
a9 Hfciframedler fe-amite d-gr di-s
F TS gl U ae: fcer ufiar & aiv
FEEN U gHIEE meg & Aemd 9 uE

challenging. Explicitly, the selective rupture
of relatively less reactive non-carbonyl C-N
bond in the presence of a carbonyl C-N bond
of amides is a virtually intricate process and
often calls for an oxidative functionalization

A tefeT FaTeTEar & 7 T & 39 H=Y via an iminium species. In this context, we
¥ B M 5 U Foe-aaie 9ana yonet  have developed a copper-based catalyst
system that allows for the methylene

uﬁgﬁﬁrﬁ L @ insertion between an amine and a milder

-0 dig Felide & 51679 4§ 0P 29 el nucleophile, including a terminal alkyne
Hftd va wHge aliv U Aigee Yfferiwigs & counterpart, via C-N bond cleavage of N,N-

der Aftreli wftder vt &1 fiftr ope auw &
forr gt ave & U s o
Tl gga WM @wdl 21 w0 Sf & Hedge
TAEN HN WA ARl & ST ¥ oW
FATHFH 7 WEdid & daeg &9 ¥

dimethylacetamide. The method gives an
expedient access to propargylic amines in
good to excellent yields. A wide-ranging
substrate scope and late-stage
functionalization of complex molecules has
made the protocol practically valuable.

o DMAc @ methylene Source
o 43 examples

o eUpto92% yield

- o o Late-stage functionalization of
¢ !

drugs and complex molecules
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Direct hydrogenation of CO;-rich scrubbing solvents to formate/formic acid

over heterogeneous Ru catalysts: A sustainable approach towards
continuous integrated CCU

CO, & I & fory R &9 Io9 aret IR
ferenfr famy mo & Sereeor & fore, Ru(In) SenfEa
LR e 1 o e A T R L
faerfe fasar T 39 FT-IR, XRD, XPS, SEM,
TEM, EDX, 13C solid NMR, TGA, CO,-TPD,
CO,-physisorption and N,-physisorption &9
g8 A oY e avis R mam & difemie
gereif o wrefemifie ofdre & fore ffF co,-
Wg GhfeT dAeded § HiNE CO, &
FEFCAEFRENE & TS BFEME &
for ferem aetve & w0 & Gogpw famamefterd mReg
i FeURenT 7 T Wi ahvReeET (120 °C,
3 MPa, 5-10 h) ¥ d8a weIgP e wile I
(0.51-1.84 M) & o fefir=T dreends aoimant o oft
dEaY uEe faam difer 9are 4eg & ol &9
Alg 4 Iae qawdiear & wedH & 9 &
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Various low-cost catalysts have been
developed for utilization of C0. For
example, a3 Ru(llN) modified

macro/mesoporous melamine formaldehyde
polymers was developed and extensively
characterized by FT-IR, XRD, XF5, SEM, TEM,
EDX, 13C solid NMR, TGA, CO2-TPD, CO.-
physisorption and N.-physisorption. These
polymeric materials presented excellent
activity as heterogeneous catalysts for
selective hydrogenation of CO; derived
carbonate/bicarbonates present in warious
COrich scrubbing solvents to
formatefformic acid. The catalysts also
outperformed various benchmark catalysts
affording near stoichiometric formate yields
(0.51-1.84 M) wunder relatively mild
conditions {120 °C, 3 MPa, 5—10 h). The
polymeric  catalysts were robust and
demonstrated excellent reusability in batch
mode, as well as stable performance for
continuous formatefformic acid production
in a lab scale fixed-bed reactor.
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Ao & WIfECIer § Acaar BISSIegicd BTSSP & g Ru/N-
BIt8 AC/NbOPO, wififdra va peret far-arafena SoRe

Ru/N-doped AC/NbOPO, composites as an efficient bi-functional catalyst for e
direct hydrolytic hydrogenation of cellobiose to sorbitol
Ru/N-BI58 AC/NbOPO, TeT9 e T 9 W RujN-doped AC/NbOPO, material bearing
(Brensted 3~11d NbOPO,, T84 4@ N-9E unique surface chemistry (Brensted acidic ™

3w affereltar amfors T @ divr ol
# dofdeta & sedoeits eesadew &
HifdeTer OF ST Soa Tty e @
5 foTy femamar mam Tgsmart aaRs @ aifEs w7
¥ NbOPO, &I Ru/N-88 AC & @y gfasft
uffeerfemt & aitw wre aaiet g R & e
Ffire o mam sgamart g 7 fies S Ay
T WA doie deitae & HHel ¥ S9HG Ru
TR T dET Hed fam argier afefefeat
{140 °C, 4 h, 37 20 @R H,) & T=d, AT @
TEURE & Ay HifASI IUF ~90% T T & AT

NbOPO,, Lewis basic N-groups and oxygen
functional groups) is shown to exhibit
exceptional catalytic activity upon hydrolytic
hydrogenation of cellobiose into sorbitol
under mild conditions. The multifunctional
catalyst was synthesized mechanically
grinding NbOPQ, with Ru/N-doped AC under
ambient conditions and characterized by
standard techniques. The multifunctional
catalyst outperformed the benchmark Ru
catalysts in terms of yield as well as carbon
balance closure. Under optimized conditions
(140 °C, 4 h, and 20 bar H,), sorbitol yields up

to~-go% could be obtained with the
el ) He qEaqui 4 9% & A IR u=ii T developed  composite  catalyst.  Most
areett gftarer et & vedf= e afle ~110 n importantly, the catalytic material

HoNe @ SN e ware & ey, R
Toramsfierar @1 a7 T ofR WEeie aa-reTaar
& @8d (F Reras Ruaer § Iope feRar a1
sl fdmm

demonstrated good operational stability and
demonstrated excellent stability in a fixed-
bed reactor under continuous flow
conditions, maintaining constant activity, and
sorbitol selectivity during ~ 110 h operation.
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Analytical & Environmental Science Division
and Centralized Instrument Facility

fermfr &g

ferereoTTee & wafawe T T Ta dheiigr auameT T & U TaTell & e 1IN AT (e &
T P ORT B o forg ety rfevsfter Rronesss Quasvon & oo e sie #1 & femoeres g
e amaeaEa B QX e 3 o ancfie o aredt s e @ e & ad § it denfe
SR AT BT T T FIhVIT o T 3¢ TEErd o e & SN eanT w4t sffai aRarereT &
ferg feperqureses Sad aifv difEe gige e e &1 Wit el I ST 1 T HE FAI @] Hgyvl-
el e e e & o Rifte gafavodadt afifaftet o e aw e &) g R we R,
BIZgraH Jeured, famee gelifafi, smafores dfe el eapeeme svanm, 2ar foRe, gemars) Remo
ey ST sy oY mfe & ot anfiver &1 gt oarterer e i AT SR, ATHRMT e O, e,
e iR AT S v g B PR s geie, et it o et wefl wgemEl @ g
offrefer s & o &)
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Divisional competences:

The Analytical and Environmental Science Division and Centralized Instrument Facility (AESD and
CIF) of CSIR-CSMCRI have a wide range of highly sophisticated analytical instruments to serve the
purpose of qualitative and quantitative analysis of materials. These analytical facilities are provided
to internal as well as external research scholars to meet the scientific need. A group of dedicated
scientists and technicians are involved in the operation and maintenance of the instruments and
provide analytical services and intellectual input for all our in-house projects. A group of dedicated
skilled human resources working on various environment-related activities to provide pollution-
related solutions to the society, This division is also involved in scientific knowledge generation
process in the research areas of water splitting, hydrogen production, crystal engineering,
functional organic materials, computational studies, drug delivery, electro analysis and electro
catalysis, environmental science, optical sensors, biosensors, supramolecular chemistry, etc.
‘Marine environment group' is involved in coastal pollution studies; baseline data generation;
monitoring & assessment of environmental samples like water, soil, air; ecological study linked
with flora, fauna, and benthic communities,
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el I¥T STUSAT W CO, DI G Py & [e1g SHTUIeeh PHei¥ b v H I AT o
gufoura eI 3R IWh e+ : U HrIceie ead-
The metal ion decorated hexasilaprismane and its derivative as molecular

container for the separation of CO; from flue gas molecules: A computational
study

e, I ¥ CO, T T ST &4 7 gt
Fed! Tigar 3N THiEw W) §9E WHE & dN
s Heeaqd #1 3w & A, & A Rt
FCIAS WA & He et
(TeErt) it gerEgie MY difFeT et Bt
TOE fem &, 97 wifeem ¥ goiW 8 59 anemad A
I B AT I S R
I AFfET & |1 gauad! 98 oY BRI
regresicres aeT o SR A T ¥ 5
U e T o N, 3R CH, & g e fysmor 2
CO, DT AT e & ferw T aifg fadmand &
ot fsar mar &1 vEwEdt sgea=t co, aiftreor
& oy 48.4 wi% &1 s PR
UTH & Heal &1 N, 31 CH, 3037 &1 o1 5 CO,
ey a0y & for et g g womferat &t wregearar
o gl 3TR N, 3R CH, 9 a7 7 CO, 3T &
e ¥ forg wonfer &t amer 21 2ufar 8

Selective adsorption of CO. from flue gas is
extremely significant due to its increasing
concentration in the air and its effects on the
environment. In this work, we have elucidated
the electronic and bonding features of the
hexasilaprismane (HSP) with different
computational studies, which are scarce in the
literature. This study established the bent
bonds in the HSP molecule using the electron
density maps and the negative electrostatic
potential on the HSP surface with molecular
electrostatic potential maps. Such bonding
features have been exploited for the CO;
separation from the flue gas mixture of N2 &
CH,. The HSP derivative can achieve a
maximum gravimetric density of 48.4 wtk for
C0, adsorption. The substantial difference in
the affinity of the designed systems for the
CO: gas molecule compared to M. & CH,
molecules show the potential of the systems
for CO. separation from N, & CH, gas
maolecules,

ferd: o 7 SV F CO, T e T o T et A (rediiie) 3 95T 9 9 A & Gate egeaT & e
AT
Fig.: The molecular container with multiple metal ion decorated derivative of the H5P molecule
(HPPS) for the separation of CO. from flue gas molecules



fir: e @Rl e SigAifa 3 aTe =g s SFDQD ¥ arsfé i avdfafty i an  garen & s o agdife

5FDQD &t Hr & ferarfaftr wr wHsFT 3R wrAT e & fog =g
=Ieol TG BT [Suilg: T Yead el HeTSaTTHeT Ao o= Pl
STEA

Deciphering the mechanism of action of sFDQD and the design of new
neutral analogs for the FMN riboswitch: a well-tempered metadynamics
simulation study

wferftar ar $1 @t & forg wzaiias @ e
e aIy W & deifen §, wgarsie (@efE
#12) & SAaE F $T s @1 A
TN Telfa

R P P T, o oo
& TATEUT S 9fae & forg sAaead &l 5FDQD
THTHG & TS aTet ETet B W aer
T gge ferie & andt e, s anfEn sl
UGS YEAfEd W @ R @ &7
TR Te | 8] 311 81 89 @] 1 U Gegaheerd
HerSEFIHT (Secgcl-Feial) §ad aF dedi®
& WY TR YEEIEd § U owus,
SUHSIags! SN 3 =g SUhSIFge! T
#i arEfET ageaa H wiw Ht & eAR semyT §
T Tt & fi G62 % T 5FDQD it -1 w2 fdT
areegfes fra srzar e ¥ e gudt oo aEfin
TG ATE FdT &1 FF A g fenTed
o T TeTd TET & WA 3 T ferfer v merer
STeT & W J4/5 d & ae arsfE @t Fafe evar
#13 Faptee ufvos fafsedi s & fag
TET ¥R DU THOAT TgAan frle @
f&mTs &t o 755 e

SFDAD bound FMN riboswitch

Riboswitches are found to be an excellent
target for antibacterial drug discovery. In
bacteria, biosynthesis of riboflavin (Vitamin
B12) is controlled by flavin mononucleotide
(FMN) riboswitch by regulating the
expression of the gene, which is essential
for the synthesis and transport of riboflavin,
sFDQD is a recently reported neutral ligand
with equivalent efficacy as the FMN; yet, the
mechanism of its binding and triggering the
FMN riboswitch functionis not revealed. We
have examined the binding affinity of FMN,
5FDQD, and other neutral sFDQD analogs
for FMN riboswitch with a well-tempered
metadynamics (WT-MtD) simulation
technigue. Our study shows that the m-m
stacking interaction of sFDQD with G62
contributes to its higher binding affinity with
the riboswitch. We have highlighted the
influence of functional groups in neutral
ligands and their positions that governs the
binding with J4/s region.  These
computational results would help to design
neutral and efficient FMN riboswitch ligands
for therapeutic applications.
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Fig.: This work reports the mechanism of binding of neutral ligand sFDQD with FMMN riboswitch and

illustrates the crucial role of substituents to achieve the higher binding affinity with FMN riboswitch

%

]

£2-E202 L4034 TWNNY | £2-2202 LopDIK Spyib

[HIWST-H15] - ELEANE B RA|IE- AU S |




aitrerrsne-efreraelsnesing - CSIR-CSMCR

e Wimdes 2022-23 | ANNUAL REPORT 2023-23

frfir= srgcaquf gorfar @1 aHsH & fog oie

Probes for sensing various important species

G AT § BE1RREL A 919 w8 SaEAT, g8,
FFb1g 3t 39 % wEite g & Jerte e
form sraeas & e Fram & v e ave
Herd il deblel STgeand gl Sarferd, &9 @i
#WWWW:WWEW
T EMifteE - ffie sieefesa ugs 99

frafig Fr & aftonst & saree Sar &9 @ s
TG & fon eI & AR & v g ai
uTEeel fafYy & W0 § sENT TeaTa g dt
aragrfar @ use el & e W &t A, 8
Rt wRfede sisdoE, TEevw ik
Ty WAl & A Sl difdareier @
T S & fon sfwEREage= 9
gereiier auifafey wia (1-4) &t 0F emen & aw F
T B T 2 S & soeer-uE
SEY T & AEte e fAge  wt niatmmetta
st wafort & I ediggze Frae a
H @ e Wgwmar @ Wde  faam

T BRI T TS S @
T 85 a1 W B Eleiie, SRads
T, PR AR FEHIAHLT B g
T TEET Wierdt & fewreT ¥ Sfeer S &

3 yga @t R-Rfie g & sa et &, g9 et
¥ Ue G SeTE i T W ST, 1 S dEm] &6
qTET ¥ R ey TEATeTET (TEh) & Edn-
e Ol T & o 9 Hele® o fory O faegpa
Jugth Jooradid TR gErg wdld gkl #1 &
A 7 EEfgeR W) e H g e
ﬂﬁwvfr'rﬁ‘rqmaam*ﬂﬁmﬁha?ﬁr Forery gedt,
aftcidt, i, gt anfy S Rftes dndt &
AT Fared Heaiy g dh R difie & awi-
g smemmEr W wder it ooy &
HISC Il -gaT ¥ rcate sfva Iower (i) @
U AT B 39 WK, H1ge g & 3iE wedy
&t FreFt w & o i difte & s @
wed T v I SecioriteE Avfds
e & A ¥ feier d, o9 o § fftr geee
A=l & Orerd & dfEer oo e
TETRE (SfTHTE) T TaT e 3 fory U aTet
Frieres wTe Rt H g & e weRatE
fiher 1@PEO ¥ w0 ¥ 1 4ty a@ &t
afe o7 9y @ e S & gfET & a

H-Fles S B war St 81 0@ soiers

Homocysteine measurement in human
plasma is essential for the clinical
management of several vascular, cardiac,
renal, and age-related pathologies. Driven by
the urgent need for a simple prototype for
measuring homocysteine, we developed a
homocysteine-specific optoelectrical probe
suitable for point-of-care testing (POCT)
purposes. The results highlighted the
feasibility of our proposed technique as a
rapid and portable method for monitoring
homocysteine to advance the healthcare
sector. In a different work, we report a series
of hemi cyanine-derived water-soluble
colorimetric probes (1-4) to study their
reactivity with wvarious reactive oxygen,
nitrogen, and sulfur species. The oxidative
cleavage of the electron-rich double bond of
the conjugated hemicyanine dye revealed a
discerning affinity of 3 towards peroxynitrite
among all reactive oxygen species.
Interference-free bio sensing of
neurotransmitters has become an important
area of research. However, structural
similarity, small size, and neutral charge of
the catecholamines add complexity to design
of the recognition systems and makes the
detection non-specific. In this work, we
reported a recognition unit, which appears to
be a remarkable transduction unit for the
tailor-made development of biosensors for
interference-free detection  of  the
neurotransmitter adrenaline (AD) via multiple
techniques. We also developed a series of
dinuclear and water-soluble zinc complexes,
which showed strong fluorescence with
various NTPs such as ATP, CTP, CTP, UTP, etc.
Bio-imaging studies of the zinc compound
reveal highly green emission (fluorescence)
from the mitochondria in the presence of
AFT. Thus, demonstrating the ability of the
zine compound to monitor ATP  inside
mitochondria. In pursuit of an advanced
multitasking  molecular  probe, a dual
functional probe for detecting nerve gases
and plasma glutathione (GSH) via different
detection techniques has been developed in
this work. The facile fluorogenic film 1@PED
potentially enables on-field applications with
a nerve gas vapor detection limit of up to 1
ppm. Fabricating the fluorogenic probe 1 on

026



e U T NAE O 1 ® FETr #7987, an electrode platform, plasma GSH has been
A P P

T AT @ Eﬁaﬁ]ﬁ?ﬁw gafusg  selectively probed by the electrochemical

eI (SaHTéve) aaiie g aaTen wy | Impedance spectroscopic (EIS) technique.
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Fig.: (A) Fluorescence of probe 1 in the presence of different amino acids; (B) CV of electro sensor 1in the
presence of different concentrations of homocysteine
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Fig.: (A) Fluorescence intensity profiles of the zinc compound in the presence of various nucleoside
phosphates; (B) Hela cells in the presence of zinc compound and ATF; (C) Hela cells in the presence of
commercial red-mitotracker

FolaC I fdel Oidt fade & [l Uah Soiacis tolehiv & w9 | terived fag

Plastic chip electrode as an electrode platform for electrochemical water
splitting

WP W9 d JOrTEenst ¥ IepE st v Traditionally noble metals in laboratories and

TeTETAT & EEY § w@mE ﬂT‘g,’?ﬂT T IqA transition metals in off-laboratories are used
as  electrodes. Although both these

& h S o 3 o T ST 81 BTl sotere i & categories of electrodes have their own pros
aHr 4T & sUR-3Ue Bige #N JHEE 81 and cons. Therefore, tailored electrodes have

gafem, sold goEle 9wey @it ¥ difymw started emerging. Polymer composites

electrodes are one among the tailored

DU oIS 3 ToMT T TS 7 W T E electrodes and Plastic Chip Electrode (PCE) is
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wftes R geegie (), & srle &1 0@
IEENT Bl TE UF dod DEidoT, T,
qgesfia, diferw B goEgie wiend & e
a2 fdmand & ot o & soecffye & o o
TS SOOI WEwW & & IR B Are-
waEefiedr, Jeg IEE ReRd, AR AR
T TG & AT, $8H &l 07 & W1 e A
O SR S R S ater geders & o
fafire # goache |as w &t i (Eede v
i) &1 =T T & TR & FN oS
ade @ [ftey §F1 ava: sodesied 9
faerer & forq o & 8) sl dRitd & amet &
AT A Aferel & ST AeT-aTeT gNu 98 HTHR
% gerger 1 Bt ot € olie e @ o
fAfte wet ¥ 758 e § 399 e, TRIRe
FoigIs B ol 9 IR T et Eees ade
FORT oIS B SRR 3 ag & &
B @l dfig & 57 3 wureTe i & @
A & oy thaifee aamm § T 15% JUR
T &1 et & patet fwe & forg seracihe i &
ToEd ST U AN gAdl B 59 e ov g
e IR ¥ AN & bl 3 e
T T HGEE WS @l Bl SFaife 5 JWEe &
T aTet B9TeT § SORE & ST § g9 & 91,
v #fe es o AR Refia Frad

an example of such electrodes. This is a bulk
conducting, self-standing, multipurpose,
polymer composite electrode platform
having several attributes which qualifies to
become an efficient electrode platform for
electrolysis of water. Apart from the cost-
effectiveness, high chemical stability, size
and shape scalability, it has two properties
which are bizarre for the electrodes currently
used in such applications. Passivation of the
electrode surface due to slow scavenging of
the formed gases (hydrogen and oxygen) at
the electrode surface is presumably the
major bottleneck for the electrochemical
water splitting. Whereas in case of PCE two
distinct phases of varying wettability
discourage the bigger size bubble and help
less passivation of the electrodes. Moreover,
the highly rough surface of PCE compared to
that of conventional electrodes increases the
hydrophobicity of the tailored electrode. We
have found around 15% improvement in the
faradaic efficiency for OER owing to these
two morphological properties of PCE. Robust
loading of electrocatalyst is another
challenge for the efficient splitting of water.
On this aspect PCE provides an opportunity
of loading the electrocatalyst during

electrode casting itself. To avoid interference
of the catalyst in the percolating channel of
graphite in the composite, an innovative
"Differential
developed.

Curing"” method has been

fira: m) reftd 6t wreve W gorger @1 s, el ands gere; o e gete; dh o ¥ g vefe Ree
SR I B BUFN 3 gerers B e feid o o gomet snat & o vy &
Fig.: Formation of bubbles on the surface of A) PCE; B) Glassy Carbon Electrode; C) Gold Electrode; DY)
Conducting carbon fabric during electrochemical splitting of water, Smaller bubbles can easily be noticed
on PCE compared to other electrodes
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Fabrication of Carbon/Nickel based electrode materials for HER and OER

goiacre warel f offfr Rys ek g
feere=T fema & wTeg™ W ETEEa 31 3o &
FurET § "Eeaqy qfter PRt & gefy,
goaE e Fo-daed Uik & B v
zosie iy it 1d § e, oF R,
fer aite e setag Soive s s andt off
T AUl ST TR B 59 9y S F e
STeNTRE TSR qETef & qERTeeT & e o
e hatet faepraicen getere e verel Rsfye vl &)
Fra A Fea-amnie verd Jan 599 & o Ni-
MOF @ EF-3faF daaE  (Ni@NCS-600,
NI@NCS-700 3T Ni@NCS-800) T¥ HawEe
e T | quf Sewie & aTE, wifegd N
3R Fedive=y (T, 04, U9 o) S dwgfee Afde
T fesror s o T B, it eet Setagt IR &
ferw v wefimaets W BT &1 Ni-THais @
HR-9Ie WEAT 0 T oREcH Jd & e &
ANM geEgIoEeY & A Hudb & A U
goiTe) SR @ Rl var st 81 et g
gonst @ Gt oo @t
wEftyg w9 o favmor fem omm o
Toldg aeleiied Had &1 Jeuid B T o
areft st § e off vadarr & fRre s
TN | NI@NCS-800 Ft feamaicrs selaclaclofes
Thafafy seafte gaer dR S ag-ameia
TOURDI & a¥TaN O1E TS| Ni@NCS-800, fey g
A3 3 TaE AR § 10 mAcm? 99 €9 a5
qged & [ %aer 330 mv 3R 366 mv &
Hragendl Bl &, @I 9gd @9 Alay g &t
TFYIET BN & | TeT ST B HedTa | 5T We
Fedl BU SmETT o T wie fmar mm & fae, a2
a3t & 2iher e & ey, Rtwifes amr &
FHeM @ @V, Ni@NCS-800 &t Ud d@aw
Selag e gty oEl T8 & 2 @ @l
E3ETeT ¥ ot e famT T #, 9 32 mVidec & A
F e FH E, @ Ni@NCS-800 #1 1H dEeR
soiagimefes afolfy e & zwfor, o=
A TSN MY aEaw afafafr & v wwm
T, T, Feives w0 o GTel gard & i &
foTT @ IR A9 fmam &

The activity of the electrode materials plays an
important role in the production of hydrogen
and oxygen through the electrochemical
water-splitting process. Although, wvarious
electrode materials have been developed for
the electrochemical water-splitting process,
However, developing an economical, stable
and efficient electro catalyst is still a
challenging research prablem. In this research
work, an  efficient bifunctional electrode
material has been developed through pyrolysis
of Mickel based MOF material. Ni-MOF was
calcined at different temperatures (Mi@MNCS-
600, MNI@NCS-700 and MNI@NCS-8o0) to
prepare carbon and nickel-based materials.
After complete calcination, a blend of metallic
Ni-nanoparticles and heteroatoms (N, 5, & O)
doped graphitic matrix has been obtained,
which shows a synergistic effect for efficient
electrocatalysis. The facile transformation of
MNi-MOF into a coreshell structure imparts
stability to metal electrocatalyst by preventing
direct exposure to the electrolytes during
water splitting. All the electrocatalysts were
systematically characterized by warious
analytical techniques. Their electrocatalytic
performances were evaluated for OER and
HER in alkaline and acidic medium,
respectively, The bifunctional electrocatalytic
activity of Mi@MNCS-8o0o was found to be highly
efficient, and comparable to precious metal-
based catalysts. NiI@NCS-8o0  exhibits
extremely low overpotential, which needs only
330 mV and 366 mV to reach 10 mAcm-2
current density in OER and HER, respectively.
The Tafel slope has been derived from the EIS
also, Imparting the alternating current.
Thereby, a superior electrokinetic activity of
Ni@MNCS-800 has been observed, due to the
elimination of non-faradic current, with a Tafel
slope of 32 mV/dec. Therefore, this study
explores a suitable pathway for the fabrication
of simple, nonprecious, stable, yet catalytically
efficient material for HER and OER activity.
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Molecular logic material implication for detection and differentiation of high-
energy explosives TATB and FOX-7
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Detection and differentiation of explosives is
an issue of burning immediacy both for
security and environmental monitoring, At
present, the most operated explosive system
combines primary and secondary explosives.
Although wvarious advances are presently
equipped for identifying primary explosives,
the insensitive nature of secondary explosives
makes their detection and differentiation
challenging. Here, we report three
luminescent coordination nanosheets [CMs)
AM-8-Eu, AM-8-Th, and AM-8-Zn containing
three-way terpyridine ligands (AM-8) and
Eu{l), TB(I), and Zn{11) ions. These CNs act as
a highly selective platform for detecting
unexplored high-energy explosive 1,1-Diamino-
2,2-dinitro ethylene (FOX-7) through effective
luminescence quenching in solid and solution
phases. In the case of AM-8-Zn, two different
modes of charge transfer interaction in the
presence of triaminotrinitrobenzene (TATB)
and FOX-7 produce two distinct luminescence

responses, Digital analysis  of these
luminescence  responses revealed a
complimentary implication (IMP)/not

implication (NIMP) logic function. Finally, the
unique feature of IMP gate is used to define all
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possible sixteen distinct binary Boolean
operations on two logic values for “functional
completeness". The  detection and
differentiation of such insensitive high-energy
explosives TATB and FOX-7, where Boolean
logic can process information through distinct
binary responses in both solid and solution
phases are not witnessed hitherto in a single
chemical platform.
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Uranium recovery from seawater
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The large area polymeric nano-films (pTF) of
conjugated Schiff-base with binding pocket for
U were prepared at the solvent-non-salvent
interface with controlled thickness (~22 nm)
via industrially relevant interfacial
polymerization. The pTF delivered high
efficiency of U extraction from natural
seawater (UES) <16.5 + 0.7 mg/g in 30 days. It
showed =2 times high U to V¥ (Vanadium)
selectivity ratio, fast UES kinetics of 0.6
mg/g/d, and reasonable service life of 5
adsorption-desorption cycles. The simple
synthesis and process ability of pTF with
versatile physical properties, and ease of
transforming it into large area makes it a
suitable adsorbents for practical UES

applications.

o repfer et w1t & Qe o grwle o for ages e

Fig.: Polymeric Mano-Films for Uranium extraction from natural seawater
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Catalytic thin film for O, evolution from seawater
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The electro catalytic splitting of seawater is
highly  challenging and requires the
development of seawater stable
electrocatalysts to suppress the hostile Cl ions
{~0.5 M) in seawater, which can overcome the
2e Cl; evolution reaction (CER) or hypochlorite
formation to deliver corrosion resistive
seawater Oxygen Evolution Reaction (OER).
The free-standing thin film of PsQ7 (TFPQ)
supported electrode were prepared with
Preyssler [PsW300110]"*(P5) catalytic clusters.
TFPQ shows OER at record low overpotentials
at 10 mAcm® (nio= 130 & 490 mV), rapid
migration of electrons (Tafel 35 and 56 mVydec
", turnover frequency (TOF 8.55 57), in alkaline
water (1M KOH), and natural seawater
respectively. The TFPQ electrodes showed
prolonged stability of minimum 1000 cycles in
alkaline water and seawater.
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Fig.: Catalytic thin film for O, evolution from seawater
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Capturing toxic organic pollutants using hyper cross-linked polymers
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Environmental pollution is a serious threat to
the ecosystem and the health of living
organisms. Ecosystems are continuously
contaminated with wvarious pollutants like
polyaromatic hydrocarbon[Naphthalene
(NAF)], persistent  organic  pollutant
[Dichlorodiphenyldichloroethylene  (DDE)],
pharmaceutical pollutant [Carbamazepine]
and chemical leach-out via the degradation of
materials/plastics [bisphenol-A]. The
significant  bloaccumulation  of  these
pollutants due to their persisting nature makes
them a severe chemical threat to the
environment, A simple and efficient method
for synthesizing hyper cross-linked polymers
(HCPs) by varying the molar ratio of aromatic
cross-linkers  pyrene  and biphenyl was
developed. HCPs displayed very good
adsorption capacity toward targeted toxic
pollutants and display great potential for
wastewater treatment and pollutant remaoval.
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Fig.: Removal of toxic organic pollutants using hyper-cross-linked polymer

W 3R forwTes ST ngue! f gem ¥ forg g ww ar fsl & |rer
ERIAISTe He e qgeieD
Covalent organic polymers with tunable pores for the removal of gold and
toxic organic pollutants
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The construction of crystalline covalent
organic framework from flexible building
blocks, especially macrocyclic hosts, is rare in
literature. Further, tuning the number of pores
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and their sizes in the final covalent organic
frameworks (COFs)/covalent organic polymers
(COPs) is challenging and exciting. Recently,
attempts were made to synthesize the
crystalline  covalent organic  framework
starting from a macrocyclic crown ether host,
However, the synthetic strategies involve
multi-step organic reactions. A simple one-step
approach was developed to construct
crystalline covalent organic polymers (COPs).
This approach will allow us to pre-determine
the pore sizes and their properties to attain the
focused covalent organic frameworks (COFs)/
covalent organic polymers (COPs) materials
with specific surfaces and functions. The
obtained COPs displayed good removal
capacity towards a wide range of toxic organic
dyes like thiazine dye, triarylmethane dye and
azo dye, and gold ions wia wvarious
supramolecular non-covalent interactions.
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l > Neutral Red
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Fig.: Removal of toxic organic pollutants and gold using covalent organic polymer

AT TATGIG] ehe1ds T SUANT P Al AT & 37 BT ASTAIAT oD STEIAT

Metabolomic study of seaweed extract using mass spectrometry technique

PSP Searl Tal a3 Tecaqul difad
w0 ¥ gk difE # geem #we F v
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Metabolomics study to identify important
biologically active compounds in Kappaphycus
alvarezii seaweed was carried out using mass
spectrometry.  Various fractions  were

034
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extracted corresponding to HPLC runs
conducted with optimized HPLC mobile phase
compositions. The extracts were diluted
appropriately and filtered, in order to make
those sample concentration suitable for mass
spectrometric  sample  injection.  High
resolution mass spectrometric data was
recorded. Mass peaks having exact mass were
considered for further interpretation and
analysis. Literature search for exact mass
peaks conducted to find out possible
biologically active molecules using internet
mass database. |dentified peaks were further
fragmented using M5/MS analysis and a list of
such compounds are assigned as biologically
active compounds.
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Thermo-chemical conversion and kinetic evaluation of Casuarina equisetifolia
pines to biochar and their utilization in sequestering toxic metal ions
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The thermal degradation and kinetics behavior
of coastal She-oak plant, lLe., Casuaring
equisetifolia pines, were investigated using
thermo-gravimetric  amalysis  (TGA). C
equisetifolia pines (CeP) were applied for
pyrolytic decomposition at four varying rates
of heating (1.25, 15, 20, and 40 °C/min).
Underlying  kinetic  mechanisms  were
elucidated using isoconversional or model-free
kinetics  (Kissinger-Akahira-Sanose,  Flynn-
Waal-Ozawa, and Starink), and the
corresponding  activation energies were
evaluated. The biomass undergone thermo-
chemical decomposition in two  distinet
regimes where moisture, volatiles, and other
biochemical constituents got wvolatilized
between 400 and goo K. Microscopic and
elemental analyses were performed to
characterize the elemental and morphological
features of the biomass and biochar. The utility
of CeP-biochar in removing toxic heavy metal
ions from a composite metal solution was
tested, and the biochar exerted complete
removal (99%) within 24 h.
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Identification of salts in Kappaphycus
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Kappaphycus is a red algae, primarily grown in
marine water. Crystalline powder was
obtained from dried Kappaphycus. Then it was
characterized by PXRD and compared with the
PXRD of NaCl. As Kappaphycus is a marine
plant, some characteristic PXRD peaks are well
in agreement with NaCl, and the remaining
peaks entirely agree with the PXRD of KCl. By
comparing peak intensities of KCl and Nacl
powder patterns, KCl is more intense than
MNall. Hence, we concluded that seaweed salt
comprises more KCl than NaCl. Currently, we
are performing anti-oxidant properties of KCl
obtained from Kappaphycus (KS).
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Fig.: Powder X-ray Diffraction (FXRD) pattern comparison of various salts
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Development of floriculture garden using treated residential wastewater from
constructed wetland

dfrerandam-ioauretameng g -aew g
ey & denfres e afeh & Pffa andyfy

A ‘Floriculture garden has been developed by
reusing the treated water from the
Constructed wetland’ at Scientist Apartment
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colony of CSIR-CSMCRI (Funded by In-house).
On occasion of the "World Wetland Day’
(o02.02.2023), the floriculture garden was
inaugurated by Dr. Kannan Srinivasan,
Director, CSIR-CSMCRIL

"1708" m® of treated water is generated’ as of
now from the Wetland facility at CSMCRI-
Scientist  Apartment  colony,  treating
residential wastewater. The treated water
used for horticulture, aquaculture and
floriculture activities, The wetland facility
(Capacity: 3000 LPD) is working well and treats
the sewage of 24 residential apartments. The
performance efficiency of the technology
showed that it effectively removes the COD,
BOD, nutrients, suspended solids and other
environmental pollutants. It is cost-effective
and ecofriendly in nature, Similarly, 3432"m3 of
treated water is generated’ as of now from the
Wetland facility at CSMCRI office premises,
treating institutional wastewater. The treated
water used for gardening activities. The
wetland facility (Capacity: 3600 LPD)
working  well, Treated water is under

permissible limits and the technology achieves
Goal-6 of UN SDGs.

mmwmmﬁwﬁmmwwmm@wm{mmﬁwm
(1) Terer gy feer, 02 weendt 2023 07 qEg S @ T agTe

Fig.: (A) Current status of the floriculture garden (left side) developed by using the treated water from the

wetland at Scientist apartment colony; (B) Inauguration of floriculture garden on World Wetland Day, o2
February 2023
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Environmental studies
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Marine environment group of AESD&CIF is
actively involved in the generation of baseline
data and moniter the environmental
parameters  with  respect to  water,
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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. EIA 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;
= Coastal monitoring with respect to total
environment, especially on the marine and
terrestrial ecology, ambient air quality,
beach health status, and coastal pollution
studies.
= |dentification and assessment of probable
ground water contaminants.
= Coral health management with respect to
associated bacterial species,
= 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 wastewater management wusing
constructed wetland system,
phytoremediation.
= Development and field trial of indigenous
probiotics applied to coastal shrimp culture,

fera: (1) wrerfives BT e & fory wvgh e, () Ay W rea; (%) Srfine o o S g & fa e
e amqfr
Fig.: (A) Marine sampling for primary data collection; {B) Air pollution studies; (C) Decentralized
constructed wetland for wastewater purification and use
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Natural Products & Green Chemistry

ferrftar ergane:

sgferes ST e e S R wfir w5 & ane e O dare, S Al ol O el &
uArT 0% B g A o gan &, ot B e afffa sene ik sl dte ¥ g wgpfire s s
e & et § et il @l (PRI e &1 BT SIe Be BT 3H1¢ Here] TAE (T 9 F=d],
e X FHD BEAAUTE! BT &g o1 I-Ieare] 3R Sfe & Feare- Bl &5 S & 31 gRarEr @ |
Bl aftaiflie argeur 4 st Tecaqel & wi ey affafiar Fe 8-

1. 7 Srfeaes gerell &g et darer dicfrgs @1 g

2. aftrfas o & seegel st darel ¥ for g1 Sremdty weiver Aiekmterdtenfifaat @ R

3. Hicpli-iaT ATEve] 3N Taeg VSIhsey ¥ e it Seqra! @1 e

4. TP fesereshia Tt &t Fwom

5. C-H &7 i & 51 § C-C, C-¥e¥IeH a7 o Hffdn

6. g, emur, ailv Beeives & 2 gy o1t wfE Jupail & da-ade

Divisional competences:

Division of Natural Products & Green Chemistry 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 technigues 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 brachigta and associated endophytes.

4. Synthesis of various heterocyclic compounds,

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

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

W& Ieh JafTe IR | PR
Keratin from protein-rich waste biomass

faft= Ui gk armr wafieT 4, Hufie o 9, Among various protein-containing biomass
qﬁ:,—.,;tr U 3R |G ST @ e & wed W wastes, waste animal wool, poultry feather,
et i & € o T T £ ¥ 3 3 3R and human hair are considered one of the most

_ important renewable sources of keratin,

HTTel et 1 T 64 IeuTel & Ieared & U RIS Apimal wool and human hair are utilized for the

&) greifes, e e 1 afe 511 o @ & g sy production of several products. However, the
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g1elt & st argead g1t &, 9 amfire & wa 4 & R
e &, forad uRumeasy o Peal § 99 Sea &
wevf ¥ Aecaqdt vafawdiia e 497 a8, R
TR WA § THEE H1Y T FaTe T
et 21 gt awe, ieet stufire, fadm w5y & swfie faem
URT (SEcgEieT) Bl i & S & &1 el & A 8
U1 @ SUANT F FH gou Al 4 & WU Juhn
e e &1 fafiT srofie] & gEuin e o e
Fremrer & fore o o fifyr Rl & 1
cgifFRmEa SmifFar eggiaarss & 9 W1 o aie
AT S EEGTES IR g7 W
FIfIET B Gereie T ok I difes e &
fom fomar Tam faeae T TET19-60% wiw SRS @1
Heeiie X Ha 3l Fey I S ATET 19-74%
arafirel & e w1 39 ueR g B g FRifa
& e A deadrers Rerar wenfig & nd
o feemae, swereiter sufie, gar & A &
fer arfmmen o

substantial guantity of short fibers that are
inappropriate for spinning and being unusable
is thrown away as waste resulting in significant
environmental issues in terms of their
accurnulation in water bodies resulting in
obstruction of waterways and other related
problems. Similarly, poultry wastes, especially
waste chicken feathers (WCF) are dumped or
burnt or used as low-value fertilizer in certain
applications. An  efficient method was
developed to extract the recoverable keratin
from warious wastes. Herein quaternary
ammonium hydroxide known as tetramethyl
ammaonium hydroxide was used to solubilize
these protein wastes and extract keratin from
them. The solvent could solubilize ca. 19-60%
wifw of the wastes and crude keratin with ca. 19-
74% were isolated from the wastes. Chemical
and structural stability of keratin thus isolated
was established. The recovered solvent,

insoluble wastes found to be nontoxic to soil
microbes.
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cIeT/STel SHEST 3R HICI DI 3T B ® feTg sl ater Giel RS-
grzgmifas Aifda feae

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

Helel SHEY 3i1Y WIS ol Feh T & o7 3R
& ST BT I T &b for, FHET daTe arifere
1 Brggrnifde e aridifers @t whafte ofrs &
arer siftrge @b SR R mn s gEer g
gifergees sus ux Ueh A feae da a6 forg fam
T 3 S & de s Hidh sl nee 98%
¥ arfer om Geerer S WIS gerEme Sl & for
wR IR Hsi 4 difer gared ¥ giE & e sl 57
™ g 531 e i = we ue & et o Rer deree
T HR WIS TeEeR Hei fEarm S & ngE
gedl @l TafEisds wata & dru, 7 adfeifie

T T apFeT &

AFA Polymer

Solvent

Phase inversion
method

To find the application of agarose for the
separation of oil/water emulsion and protein,
herein 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 protein rejection performance
of the composite membrane was greater than
g8%. The rejection rate increased with the
increase in polymer content in the respective
membranes for both oiljwater and protein
separation. The composite membrane showed a
stable ollfwater emulsion and protein separation
performance over a period of six hours. Due to
the biodegradable nature of the major
components of the membrane, it has the
potential for industrial applications,

TR STeitd FaTe A Wiserd 3R o Yo & tegiRfes ofrs & gr:mfl ox farfr
ferepre

Method Development on the recovery of Aleuritic acid from seedlac and lac resin
from alkaline aqueous effluent

neferes Feare wd gfve wErge e & A qaiet
&1 fer fasen &, @1 3 (1) SEEDLAC & ALEURITIC
ACID &1 g=mfer (i ) tegffees qftre wftear & amdla
weftr vate # @ &t grofy i o= fftn 9=

o

Matural Products & Green Chemistry division has
developed two new technologies on (i) THE
RECOVERY OF ALEURITIC ACID FROM SEEDLAC
(i) AN IMPROVED METHOD OF RECOVERY OF
LAC RESIN FROM THE ALKALINE AQUEOUS

£2-£202 L4DA3Y TWNNNY | £2-2202 L03pLIK pyin
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tenfifisar 7 daer g @ anféfe wu & amnfas
et 8, afees Sar # vafaor wgww @ off off o d
et & st anfeareh &1 ¥ disds & o w5 el
6t amar & gfeg evth wfemr wfrfem = @t 1015 B
W Here 2-6 & @ St 81 g8 e @l ges &
0 H HER & Ty G R & A me e
A aTfiToge Jeq1a @ feid BN dd el &l HTH
g o o1C JEITT 9ad 99 & G1 e H & 81T wigmar
& T2 YT G UR IeTeA & I8 B BHNI Ui &
R H FEW ¥ HE HA UH g AN F Iearea
siftrae teRRe oRre Rasil ¥ P R a2
ferseft ey e & Sar Y @ v e el waTe
% e W B T g e &, sifee
T T e & 3R g2 Hishar g e famr
T Hawer 81 a1 tenfifar snfife wu @ sraend € afle
aftfa® Jeaed & fog wEififear @ S o
safareTsRT & mr d
CSIR-CSMICRI

-

Alkaline Aq. Effluent Final Aq. Effluent

Recovered Lac Resin

fer: e et waTe & A T

Fig. Lac resin from alkaline ag. effluent

EFFLUENT OF ALEURITIC ACID PROCESS. Both
the technologies are not only economically
benefitted to the industry, but also completely
reduce the environmental pollution in the
country and the formers income who are
cultivating the seedlac in the tribal areas will
enhance their livelihood. The process reduces
the reaction time from 10-15 days to 2-5 days.
Pure product will be obtained without
recrystallization to an improvement in the yield
of the product. The industry is very much happy
to acquire our technologies for commercial
production and currently they are producing at
pilot scale with our process. Received
appreciation message from the industry about
our process, Most of the aleuritic acid produced
in India is exported to foreign countries; the
country will be benefitted by the foreign
exchange currency. Selective recovery of lac
resin from the alkaline aqueous effluent has
been developed, the final effluent is clear
solution and could be recycled in the process.
Both the technologies are economically viable
and technologies have been transferred|licensed
to industry for commercial production.

o wiredien & TeaRfew T

Fig. Aleuritic acid from seedlac

TecaryuT-wETferd SrfE@msur & W § See-amatia fefie Fwae & sgagrdar
eI

Feasibility study of DNA-based porous membranes as gravity-driven purifications

g fAgwor Siftifte & e ge-dic wrafefdT uftfea &
e ¥ E-amie few Bt e dee
(dve) & faem w Hea & 9 dw v o
TR o o affese e off wRwaT & e fofee
e Je & o & e weE e difeieR e
@Y et mam dhoed @ e vnd-andae, difte-

This detail focuses on the development of
DNA-based stable porous aerogel membrane
(PAMSs) via a one-pot crosslinking reaction
with genipin. Meanwhile, seaweed polymer
agar was added during the fabrication of the
porous aerogel membrane with the desired
stability and porosity for sustainable water
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g, R e Wk (),
diofiy 3y cdun S ST R Susw @
TN e T AT | PAMS 7 TRaTaUT-EaTierd aa
& T det-wiel 3N Sau-aret & e @ T S
o T ofterr 3 332-389 Lem *h ™ &1 ¥ Hf Segh® HaTE
X O | Jod SdIPhT (~98%) Waldd T | 384
Lem®h™" &1 3edl vaE & & @Y T 9o §
AR I HelT F & oy PAMS @i sraeriar &t
off odteror s arem e @ o sl A ot secay
qeae fo fomT are & oftr arent & gerr wa e & fag
O o] &I O SUaR famar Tam g
dives = a1 & Rl & qeq sofeishied o
wedw fn @8 @ wWidd guaeww  #Hil
wHEEfede aFman & oy e dare it &
ey Rty gene R Fr ¥ o aaEewas
g 2 IuET ¥ AU dET @1 @rer )

separations. PAMs were analyses wsing
advanced analytical tools such as FT-IR, solid-
LW, X-ray photoelectron spectroscopy (XP5),
TGA, and SEM. PAMs tested for the separation
of oil-water and hexane-water suspensions
under gravity-driven force, which exhibits
high rejection (~98%) with an excellent flux
rate in the range of 332-389 Lem%h’",
Feasibility of PAMs were also tested for the
separation of naphthalene from contaminant
water with a good flux rate of 384 Lem™2sh™",
PAMs were also recycled and reused for
separation experiments in the subsequent
three cycles without any significant changes
in their performance. The recycled PAMs
exhibited biodegradability under soil
conditions. This work opens new areas of
utilising biomolecule DMNA  to  develop

sustainable materials with seaweed polymers
for potential separation and pharmaceutical
applications.

etk by
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gHTTST ARVT Y SURRART ¥ Co,X BaATIIer hTse & Hiferd, gaehid, FIaarsy,
faregrer oik Sregaifi® Ui o wARTW Sik e we-nftwrma= &1 e
Influence of Sm and Cd co-substitutions on physical, magnetic, Mossbauer,

electric, and dielectric properties of Co.X hexagonal ferrites in presence of a
hematite phase

HEETH! & 6 Ba,,Sm,Co,Cd Fe,, 0, (0.00 Sx =
0.08, 3R 0 Sy < 0.4) F U T A9 IHER deb 1@
T JughT S 1340 felt ftmrs ov daw Ry
it T T @ CRCIAEAR, (ARSI,
diees, ey o FE-amaft sEsefis T
ST e fHEe e T R T e e
fepeeur EeTSE o T U WA ST & W 5 O o e
2! goTET 81 M, T 67.01 Am’lkg & 50.43 Amilkg T8
for=t e wafds H_ &1 99 2.95 kKAIm & 925E 6.17
kA/m BT 1T, 9 T 5 M, (67.01 Am’fkg) &1 I 51
=1 T B, iR H, %7 a8 9 91 (2.95 kAIm) x = 0.08,
y = 0.3 TRE & fory o T g, ST MiiMs <0.5
(T ETETRIEEY B Feel-SR Nt Bl OfF Fw &l
Tt AT & Rl o wa &, N R H T E
T A aE1a 9 A9 81 T AT (T, 193, 3R
TH5) & ANEaTY wagl ae & i @ g #
THCH-<1at fereenfie T & Saveed, afeamorfiea
AR ey e & wecaynf w9 #F & gl A Hd B
fir a1 T gemelt @ SUE SelTE T, TR @I,
geifrgT A 31 g REN -y SEEm &
forg wrnfae eofleaw & faamgs a7 & fag fimr o
el 21

X-type  samarium-cadmium  co-substituted
hexaferrite with compositions
Ba:.5m.Co:Cd,Fe:s, 046 (0.00 = % = 0.08, and
0 £y < 0.4) were prepared at 1340 °C using a
simple heat treatment technigue. All heated
samples were characterized using FTIR, XRD,
SEM, V5M, Mdassbauer, and low-frequency
dielectric measurements. XRD analysis of
prepared samples shows the formation of X as
a major phase along with hematite. The M;
value varied from 67.01 Ami/kg to 50.43 Am*/kg;
whereas the H; value changed from 2.95 kA/m
to 6.17 kA/m, A high value of Ms (67.01 Am*/kg)
is observed In the pure sample, and a very low
value of H. (2.95 kA/m) is observed for x = 0.06,
y = 0.3 compositions, but MriMs < 0.5 confirm
the multi-domain  nature of prepared
hexaferrites. Hysteresis loops of all samples are
narrow, and has confirmed that formed
samples belong to magnetically soft.
Missbauer spectra of the three samples (51, 53,
and 55) show the existence of doublets.
Significantly  low values of coercivity,
retentivity, and loss tangemt in Sm-Cd
substituted samples signified those prepared
materials can be wsed to design
electromagnets, transformer cores, electric
maotors, and maybe a potential candidate for
lossless low-frequency applications

feramifer-8-maffesass &1 fA<fa vfeeese @-va wWiae=

Directed Aldehyde C-H Arylation of Quinoline-8-carbaldehydes

& @l 7 feife-s-Faifceege & fErIuRa
wearey H-ver eReer & fore e ffey Risfha 6 8 afk
e (@) Benges & dig oftfrmsiiear amw & o
v 1 ufver Rremifefe Fick & o g st aga
HeST DRETD HHE Hemiieial & are Heel § Fege
9T ¥ wefET fm o Ry & awfte
aifterelt exgfer diefrrigser sERus! S dnfi

We have developed a method for Pd-
catalyzed direct C-H arylation of quinoline-8-
carbaldehydes and explored the reactivity
differences between aryl (pseudo) halides. A
range of aryl quinolinyl ketones were
synthesized in good-to-excellent yields, with
very good functional group tolerance. Our
methodology was successfully applied to
synthesize highly potent tubulin
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polymerization inhibitors and can be easily
scaled up to a gram scale, Interestingly, aryl
indide substituted with an electrnn-donating
group favors the reaction, whereas aryl
diazonium salt substituted with an electron-

e ¥ f Tty oI e e it o st
T Y51 G dgRT o wehal &) RFmr A as 2 f
FOEGA-EN S ae WNE & ar wioeeniia gRe
HETETES HfiEHaT S A de a1 5, Walh soiag -

el BoE % A vty oRe ST 796 A withdrawing  group  showed  excellent
I afcfdparsfterar e reactivity.
R" = EDG, Excellent
N :
N"
= EWG, sluggish Y
% " R" = EDG, sluggish
+ S é '
ot —@
R .
R" = EWG, Excellent tubulin
@ Pd catalysed aldehyde C-H activation pulrmetmn
hibitor

@ Reverse reactivity py chainging arylating agent
@ Excellent substrate scope, yield upto 95%

e IS IaTe TNIoT Tuic] o ®d 3 USIhISc dfvieid waleford NPROOT3 ERT
Icufea dfufaafees o°f & AEewRyg

Bacillibactin class siderophores produced by the endophyte Bacillus subtilis
NPROOT3 as antimycobacterial agents

e g NI & GeTael] @ dle AT AEHIaa
deE! H @ & g At amar & g
goirage dforeifar dftver & s fr g
Sacifae USIhISgd @ 9aT ST T e o
T, TSIHEE i WalclenT TitaRaiaies &
vt Wit i A AEskEEiRty Sty
gl ¥ gruamy gEslkedfaw
cgaveiteE Ta3THRdr W & Reemw T
Tlfeh WETITe 1 T, TG TE-UA, HIerel-
TACH, AT, 8 N R
e et 2T SR Eeh e v & 4TS A-AT
shIHEITRRe qerersnT FRT Uftrer Gefide e ard &
AR HT T G ST HgS R wEE2] (1),
aftferafae =it (2), #fufedfae &t (3), Tdmatiq
T (4), 3R dfaferdfae (5) Fit ve sen ww gd o
A & &) Jifret, 4 (THandet 38.66 TIEEH) AR 5
(TSt 22 15 HEEE) T w@F o, Sy

s

The bacterial endophytes isolated from the
halophyte Salicornia brachiata were explored
for the antimicrobial potential to discover
novel microbial inhibitors that combat
multidrug resistance. Upon investigation, ethyl
acetate extract of the endophyte Bacillus
subtilis  NPRQOT3  displayed  significant
potency against Mycobacterium smegmatis
MTCCE as well as Mycobacterium tuberculosis
H37Rv strain. Further investigation of ethyl
acetate crude extract by repeated
chromatographic separations followed by
characterization using UV, HR-ESI-M5, MALDI-
M3,  MALDI-MSMS, €D, and NMR
spectroscopy yielded a series of five known
siderophores, namely, SYKz21 (1), bacillibactin £
(2), bacillibactin B (3), tribenglthin & (4), and
bacillibactin (5). Two out of five compounds, 4
(MIC 38.66 uM) and 5 (MIC 22.15 uM) exhibited

E2-E2D2 LHDATH TWNNNY | £2-2202 LoapblK hhin
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HareHs Aaaur fibfafis (oraddt 12,15 smegmatis MTCC6 comparable with positive

ﬂ MTCC6 & Reg mewaqel Pty maf¥fa fmn, @ significant inhibition against the strain M.

ATgehIHTeT) & AW & | 7 U dfferdfe ampeif §  control rifampicin (MIC 1215 uM). None of

et o) I ot 3 o yser Wﬁﬁ?ﬂ WA & g these five bacillibactin molecules are

aitrErTE - eirerHait 3 s - CSIR-CSMCR

S afEar uefl & &t e TE e &1 7w previously reported to exhibit bioactivity
stz 3 Preape] A srgidacif sanfi i g 28NSt Mycobacterium sp. The findings of this

PP = study open up a new chemotype for inhibition
g ® & forg v of the Mycobacterium sp. and other multidrug-

* femTeTgT mefd fam & resistant pathogens.

5. brachiata

e ""@"*“g";;ﬂ); P‘WWW{H} Laa<l

MIC: 33 pg/mL H:T

gﬁ’m w7
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Membrane Science & Separation Technology &

ECINIE R R CLes

g S Ua gEen HiEifihl (Weawaeh) e e R e feaef, Segthaatir e o
SN aeient & Rrdsran erfe 81 29 R A il tuwie Suerey S & R Gt Rieraviiaun e
& fory et wu & Refig d9w o Sud e gy @ A-amafa et @ fare far & g
wrefifeat 1 237 & Hay qEr & F o g A arest ave W o fihar o e 8 gitee
TOITGICIIEE 5 @1 SU DITITDT, HENOT JeuT 31X 3w Sl UGN 3 (e SF{ari 9 21 TIaee
FersIT & W HTaTeet et 2T Y ficraviieu 49 Ud @ &I udh a1 adHd i & TRui Wil 4 g, &
&1t 7 7 ot et bt g Remiig @ & forg fasrelt & aredt amafef Fr amaeza i g & & & offe aw
s ATl AusTs & e Sur & Rfte et & dar s g &

Divisional competences:
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Membrane Science & Separation Technology (MS5T) 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. MS5T 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.

AT oTet fereraoiiensoT & frg Uevet aRuT SIRSH 53T @ farry

Development of single stage RO membrane for seawater desalination

T I ol T HrefidT e & @ T Scientists in the Discipline of Membrane

L i iRt i) Science and Separation Technology reported
g (20000 & 40000 development of single-stage desalination

wel & welee Bg oecr-uRel el 99 B membrane for treating high TDS (20000
ferrg ) fRrefle aeal 8= 350-500 diflug §it to 40000 ppm) water indigenously. The

S developed RO membranes are capable of
o1 weurs ool ST @ @ e b a ae § desalinating water of 30000 ppm in a single

30000 T & Wl P fAeaviiga ST I AT EI T2 stage to bring down the product water TDS
in the range 350-500 ppm. This indicates that
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2T e # o e i g & e 1 Uae a0
5 98% ¥ it oFav &1 srigd e i e Tl
# 300 frdtes ¥ s o Ser ¥ Sdis @
fAfia w9 & @ & forg 3 & @rd i o 81 800-
900 FrowaiTs & Vo ¥ Fea gaTe W Froe o W W
et faeraiteror & fore faftr= e & e wigge
feenfyer et e el ot werfer o 811

the membranes developed are capable of
rejecting more than 98% salt in single stage
from seawater. Further work is in progress to
bring down the product water TDS precisely
around 300 ppm. Work is in progress to
develop membrane modules of different
sizes for seawater desalination capable of
handling high pressure in the range of 8oo-
goo psi.

STeT & &b AN HleTupeme & forg gl trgax A% smuria See-iare
’Eﬁq\ § Tk
Hollow fibre membrane based high-flux domestic filter for water clarification
and disinfection

oo et @ e o fedt e et o wenfor amma
T, ToarEdu WEWal WH W e gan
femfira @vaT 8 Eiar Figae EE @ a9 &
farfiy= aEee! ol Wi Aee! &1 I fimm mm
AT AT fAEar 39 BN @ & WaTE, SIS W
¥ wretel 31 BT YereTaTet et & waw § &1 78
&1 faftr=T anerl ¥ &) wrgae Higye i fmor R
T G IS wedH @ qouiesr feor mm uw
sraetta famm e & fa &Ter wrgey 9 7 100 kDa
R 200 kDa WS &t For anEipid & @ 10
OEHTE & WaTe SaTd OY 164 LMH & vaTe wefia
e #si =1 e & Wil § SffaTu) bt 6 w T T, fereo]
&1 4 AT T AR NTU o > 99.9% @7 wee famm
Taeeft T ¥ el St wigE 49 0¥ amenie w e
feecia ganTd @1 fFmiur feban T 81 2 wrges Higae
Y U 7ot & Ot &1 U H1Zepi 0 Fer & 7y s
(@ #§ &n Fr ger & for Freifda ot sitv ada
fehees 1 g &g Higge ¥ Tel (P-ATgHA fheex
e #) fiheex faar et g ol gqe &
TG AT (7 - 8 psi) o ed @rd dwea & 3 uf fi=e
1.3 W 1.5 witex 4+ Irg ool @ Ioare @l B
Horemgar-irariiemas & 9% weeE &
Teaid & Y Rl sregied (cTeeraunin) #1
waaeft W A faeRie Siel wga 45 TR e

The target of the work is to develop cost-
effective, gravity assisted water filtration
unit operated without any electrical energy
input. Different polymers and process
parameters were used for preparation of
hollow fibre membrane. Membranes have
been characterized with respect to their
water flux, molecular weight cut-off and
cross sectional morphology. Hollow fibre
module of different sizes were fabricated
and performance has been evaluated. It is
observed that the hollow fibre membranes
exhibited a flux of 164 LMH at operating
pressure of 10 psi with total rejection of 100
kDa and 200 kDa PEQ. The membranes
exhibited & log reduction of bacteria, 4 log
reduction of virus and »99.9% in NTU in Tap
water. Water filtration unit based on
indigenously  developed hellow  fibre
membranes has been fabricated. Hollow
fibre  module is preceded by one-micron
filter to remove the suspended particles and
carbon filter for the removal of odour and
colour (if any) from the feed water. The filter
works just under gravitation (7 - 8 psi)
without any electrical energy input and
produce 1.3 to 1.5 L of potable water per
minute. CSIR-CSMCRI has handed over g
numbers of indigenously developed hollow
fibre membrane based domestic filter to
Rinzai Hydratech (licensees) for their
performance evaluation. There is huge



freer $t 5 e it &1 o % Hivreg % BT demand of such filters in different villages of

iat % g6 TwE & faeey &l v d)

Saurashtra, Gujarat.

frs: ey Bt wga ey
Fig.: Domestic Hollow Fiber Filter

FNSTw Sraifore el wrgax UR IR e araiges

Membrane bioreactor based on the PVDF composite hollow fiber

gt g wIgae I 15 om 281 37 50 om
waTg ¥ Ul digge dar B ) wrgEe A et
aifye afes vefHia fhr qur wgay g araas e
T AT THEISR AV @t aare ot @
T @ A 81 Sfae witkar & fae e 31 500
Gt e & Ay vaTE & o AT SN AR
faar man ok gwEien See Wel @ 100-200
mBar ST U7 TEH qg T W T gH
IOFTE T & WS H UETR WOTET 15 AT &
Tory wenfore & 3w ara T i 59 srafir & dRE
weei e em

MBR modules of 15 cm diameter and 50 cm
length comprising of the PVDF hollow fibers
were fabricated. The fibers showed good
mechanical strength that the fibers can
withstand under the operating conditions of
the submerged MBR system studied here.
The feed was continuously aerated with air
flow rate of 500 cmi/min for the biclogical
process and the reusable product water was
drawn by a vacuum pump at 100-200 mBar
pressure, The MBR system in the treatment
of diary wastewater was operated for 15 days
and found that the performance was stable
during this period.

gl fthed Sraifste AT fRhece A 5 Wedee Ud SRAIpIeT U &1
I[PerT: Iod HaTE 3R Sdrpher it mifir
Tailoring the substrate and rejection layer of thin film composite nano
filtration membranes: achievement of high flux and rejection

Aiftrreer ST & ORI 3R gEETe T 4w The permeability and selectivity of Nano

S & O e pTiae St 81 Weree s auiy

filtration membranes are directly influenced
by the properties of the barrier layer. The

ag@
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3T ¥ faer qereeRer engER oF g e e
Srerdll 8, el Hewee wuwela § R s
urelt dfvaw oaw &t aneivdt @ waifaa @t &
Ul ggargs AAithect H5AT 3
afe| R AFme (Tio, R Sio,) wuifEE
Oielufiel™gsa  (PAN) TR afegiithooe™
Hegoe 99 W oaR R w8 4sE F
(ETgeifthforiad, arders, woE siv ®fE Yaeraid
FeRTIReRY, HT et AT Hif) 9 A & weple F
AT & WTE S aee @ fEge e fam
uE o o & 6 e weifa sty
TEee T (AR @0 T ARitheee Faal F 7 Sad
o HATE BT &, Afed i I Melee 0 (A &
Tq HegeT T e H deaR gEURIE o o 8 8
dicfeergd  wiftsn  dowre-  diefugmwias
grEEmEEe IR dicflusfers  oRre-diefturguefi
CISEFISS @ 31t SEXHigleT ifer Head | a-t
FHT Tae AN T B TIOn He T & e
PAN deglithece Heee Iv SerT ¥ g-1aT 147 37
HTEHICT 741 = 3-4 AT Iod WETE (110 £ 5 LMH),
qHY 37 agdeie AT @ Jebe sRdigi ST
it sreenfire FT i g F agd deaw gyuRT
o7 mrf¥e

substrate layer although doesn't have any
direct influence on the solute separation
behavior of the membranes, however
variation of the substrate topography
influences the morphology of the ultrathin
barrier layer. Polypiperazine trimesamide
Mano filtration membranes have been
prepared on virgin and nanoparticles (Ti0z2
and 5i02) modified polyacrylonitrile (PAN)
based ultrafiltration substrate membrane.
The effects of the nature and doses of the
nanoparticles on the membrane properties
(hydrophilicity, potential, surface and cross-
sectional morphology, equilibrium  water
content etc.) and performance have been
thoroughly studied. It is observed that Nano
filtration  membranes  prepared on
nanoparticle modified ultrafiltration
substrate are characterized not only by
higher flux but also better antifouling
properties than the membranes prepared on
virgin UF substrate. Ultrathin barrier layer
made of semi interpenetrating polymer
network of Polystyrene sodium sulphonate-
polypiperazine trimesamide and polyacrylic
acid- polypiperazine ftrimesamide were
formed separately on PAN ultrafiltration
substrate to form the NF membrane. Semi
IPN membranes exhibited 3-4 times higher
flux (110 £ 5LMH), excellent rejection ratio of
mono and bivalent ions and much better
antifouling properties than the unmodified
membranes.

HIFTdcic TaCHD AT Uavaol 96+ &1 I Tedrgel 4 6l @drs IR
fepveeiiaar & ava
Preparation of monovalent selective anion exchange membrane: effect of alkyl
chain length and crystallinity

sferdter R ge AFdee wuerens wi-fiere
AEMs & UH HEen  dfeyfeigEea-sl-
e farTsfefee  (PAN-co-PVIm) W8 FEa®
(AN:VIm 3T = 75:25 molimol) & a15 faft=
el o918 (HET HE=AL 1,6,10,18) & TedlEd
toge ¥ WY -(eHgee ¥ A 1,6-2rfe
g & ey uffear | daw $ 15 & uw ey g

ci-
TR _
(FSGE

J#aﬁmeﬁ'rgawm-

A series of monovalent selective cross-linked
AEMs containing imidazole ring has been
prepared from polyacrylonitrile-co-
polyvinylimidazole (PAN-co-PVIm)
copolymer (AN:VIm ratio = 75:25 mal/mol),
followed by N-alkylation with alkyl halide of
different chain length (carbon number:
1,6,10,18) followed by reaction with 1,6-
diamino hexane. The difference in obtained

permselectivity (P;;E_) was compared
with the un-crosslinked membrane and

050



wrafeire T of it sy fede A )
FrafeifdT & wdE, fae dRew & e
ARSI WS §Y Yowigel TN Hl HEe St o,
3R (Pfé%)wﬁfwﬁawﬁm%
I e &g HAININD [eheceliaaT i wig &t T3]

commercial lonsep membrane. The effect of
crosslinking, the chain length of the alkyl
spacer attached to imidazolium nitrogen of
the membrane matrix, and the partial
crystallinity arose due to the arrangement of

long alkyl chain on the (P;E-) has been
investigated.

FoIe AT oI SR neef uR utelt (Remsferel waRTgs) Rrsor sfeam
U HF e & fmfor & SR il St &1 o

Influence of the formed interface during preparation of poly(vinylidene
fluoride) blend cation exchange membrane on the electro-chemical properties
and performance

Uit (RAEfaey TeNEs) ok die (e
Helfeheie) PI-Te (T Fethiie TS wifea
FH@) & s § SfegT wads e R-Reme
et == geraT it e arsdier nfmr ST
FRT SR B g E AT 5% (wiw) AT agorm
e st S AN-feretraen WG T qereeeoT Hisnar
BRI TR @1 TS o OREET S (° =0.93), 1.15
KWhKg™" &1 el @ue 3 90 % &1 fga awr
AT & AY IS Tl A yas Rems
arsdftemeor sfear G A g T A & e A %
(ferTeft it e = 1.58 KWhKg" 3 farefa ey 2giar
= 58%) Wa i v &

Cation exchange membranes of the blend of
poly (vinylidene fluoride) and poly (methyl
methacrylate)-co-poly (styrene sulfonic acid
sodium salt) have been prepared by both
non-selvent induced phase separation and
solvent evaporation process. Membrane
containing about 5% (w/w) anionic palymer
and prepared by non-solvent induced phase
separation process exhibits high transport
number (t* =0.93), good water desalination
performance with power consumption of
1.5 KWhEg" and current efficiency of go%
than that of the membrane prepared by
solvent  evaporation process  (power
consumption=1.58 KWhKg"' and current
efficiency=58%).

9! &% URis @t g il & ferg Sem-peelH dielt (Remsferdia weirise)-oft-
grett 2- (Srsfremsatfirm) ofier dfipere arafees smae vaadw 79T &
fafor & forw cu(l) SoRa ATRP

Cu(l) catalyzed ATRP for the preparation of high-performance poly (vinylidene
fluoride)-g-poly 2-(dimethylamino) ethyl methacrylate crosslinked anion
exchange membranes for enhanced acid recovery

fFrafie moe sard aftv 99T & 9T AEMs T PVDF-
g-PDMA W8 98ci® @1 Joule @94 & [T Cu(l)
Feifee ven grawe Yeme dIeiFRIgweF aRT el
(fFEfEF w=REE) (PVDF) & ¥MHN W 2-
(STEFrRmEE ) Tt e (Stoa) sEensi

AEMs with a controlled graft length and
density has been prepared by grafting 2-
(dimethylamina)ethyl methacrylate (DMA)
chains on the backbone of poly (vinylidene
fluoride) (PVDF) by Cu(l) catalyzed atom
transfer radical polymerization to produce

ag@
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ae @ daw e mr & @ o, or-sEaesd
FATEe (XDC) & Ay Hirfhar gRT AEM 5 giafda
& I Bl XDC ¥ & 908 W) FPNEd g
oG AT & AN G Bl ETEEIeTael DI agrar

PVDF-g-PDMA  copolymer, which s
convertad to AEM by the reaction with a, a™-
dichloro-p-xylene (XDC). XDC induces
positive charge on the membrane surface
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&1 T8 UF St & WY H UY P e & 3 T
¥ Aead G a9 Hog el B oo 9T SR
feerar @1 agar #1 AEM &1 Iuar waw safefes
(et 3Tt J WIS, 2023, 671, 121387) GRT U1
& AU & TR T U F EgegeiG Ui &1
ST & 3 ey T T

and increases the hydrophilicity of the
membrane, It also acts as a crosslinker and
helps to create network structure in the
membrane  which  increases  overall
membrane stability. The AEM was used to
separate hydrochloric acid from its mixture
with metal salts by diffusion dialysis.

PRIfeids, AFIdeic ga-TcH® AT Taaadl HFsi+: ga-TTcHedl X gd-
STRIPRUT 3R WS-+ BT U
Crosslinked, monovalent selective anion exchange membrane: effect of pre-
alkylation and co-ions on selectivity

AFldee WEE TEEeTE UeE @ Bieas
UTeifiraeEe-a - e g e tera e (PAN-co-
PVI) € dgeid 4 JUR R w8 @8 9ged @
wfee & w9 §  diedufraifegae-
el i eTgeeesiT  (PAN-co-PCMSt) &8
TEeih H SUEN Ph g FEeEigee N
@idfeid fFT TN PAN-co-PCMSt & Sga
FARIEE T M7 9 (Ar-CH,CI) PAN-co-PVI &
sfiremilfera Arghas & Gy wffar et & sk
e Afede oY GENTE 9 USH dwdl & weta
PAN @1 HTET AT PAN-co-PVI| U8 d8a® dfgaw &
oYy HiEre argeTdl e @ 8 aTar gd-aE &
fare ot smiafeifdeT d=d wae ov P s o
3 T T eaeh HYET S 21 et & a1
TE-sRiE i S fGran-d @ R Gead
RET 3w areEl aifE Rerar & 9 ey a@
ST & T BIE AR & A de a1 i
Fdr |

Monovalent anion selective membrane has
been prepared from crosslinked
polyacrylonitrile-co-polyvinylimidazole (PAN-
co-PYI) copolymer. The copolymer was In-
situ quaternized and crosslinked using
polyacrylonitrile-co-
polychloromethylstyrene  (PAN-co-PCMSt)
copolymer as crosslinker. Benzyl chloride
moiety (Ar-CH,CI) of PAN-co-PCM5t reacts
with imidazolium nitrogen of PAN-co-PVI and
provides positive charge on the membrane
matrix whereas PAN moiety provides greater
compatibility with the PAN-co-PV] copolymer
matrix. The faster crosslinking without
external pre-alkylation forms strong network
structure with low ionic charge on the
membrane surface. Judicious extent of pre-
alkylation followed by crosslinking forms a
controlled network structure and small sized
ionic channel with moderate water uptake
with good mechanical stability.

MR e SR STegiitheg e AFa & SarT

Antimicrobial surface and ultrafiltration membrane and applications

st ArmuRreft afesfafly aite arafbe Pt s are
mfaTs whifthfs srcad (odedien-smnfa
wae! o fawfd o mar &) o Joer 3§ oot

Crosslinked amphiphilic conetwork (APCN)-
based surfaces with potent antimicrobial
activity and biofilm inhibition ability has been
developed. The APCM surfaces contain

052



MW AR um e & Fﬁ # m achieve very good to excellent antimicrobial

activity. The important applications of the

o & A & ferg ?\’w e ':"Ef_"-‘q?? antimicrobial APCNs is the coating of
T BEEIDIE T aiiY @id & aaEl &t @i hydrophobic rubber and glass surfaces to

prevent bacterial contamination.

& i, ﬂirﬁ'éﬁ eI Eii T (F4) Rl Furthermore, low biofouling ultrafiltration
TS WE dgcid, JA19d w9 I @al-sEe sedgeics  (UF) membranes were prepared by blending

TeffEd (e = R the parent copolymer, partially long-chain .
SR el ( alkylated polyvinyl(imidazole) and poly

TARgS) & ARFYT & 98 S0 oAU 3R (vinyledene fluoride) followed by phase

mmmwwwqﬁqﬁm inversion and crosslinking. The UF

. .. membranes exhibited low biofouling
Tmmmm@' creffet afeferfear & property and prevent the formation of

aritfises & frmfur &1 3 fRam e Sfamny @ seme  biofilm under static and dynamic conditions.
T?f E Y IER T § Gun & A & Rt The membrane is able to reject the bacteria

almost completely. The preparation process

feraifsfers g gt & WY 987 et § IpE  dangling lipophilic chains, which is the key to %
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wfsmm wvet St T st & of the membrane is simple and cost
effective.
Dead
(leakage
e e Live of Fﬂu|ing

cell wall)  release

inked membrane
(antimicrobial/fouling release)

Ffeaw Retas ware e s & forg aea
Membranes for vanadium redox flow battery applications

UieieeF-Teie-faasfe &= amiE Polyprolylene —styrene-divinyl benzene based
TR S (e @ sfedue fafygry  fon-exchange  membrane  (IEM)  was

s ﬂﬂlﬂ‘T e developed for energy storage application by
F sﬁm fopar w50 extrusion method. The membrane had
et @fewas % 30 feAf @ 2.1M H,SO, 3R excellent chemical, dimensional, and
1.6M VO™ =t o aafde affgtefeg g mechanical stability in a2 highly oxidative

§ e A SePE TS, W s gige  environment of 2.4M H.50, and 1.6M VO* ions
' over 30 days at 50 °C. Further study VRFB
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ey off| 37T & aremgs § drmRuRd wEeE
400 =TaifEEaTe T 98 100 mA em-2 O 95%
Frelfvaa, 63% Fall 3R 67% dlec i afifa
@i gEteeT g i e ainrgedar @ Tee
@ H 350 mA om® & HifHe e g g W
310 W cm™ &l afearer feh avea &1 Haa fam
AR A g qiETe Refi ¥ aua w-Fde
affe ermaT uferem=ur 3 519 & Nafion®117 19 |EM
&t Smar @ ued famam s snemae & et
IEM & Srimfer afvarem RRReT 3w VRFB

AR & e @t T frm

performance exhibited g5% Coulombic, 63%
energy, and 67% voltage efficiency at 100 mA
cm® over 400 chargefdischarge cycles. The
polarization curve indicated an operational
power density of 310 W cm? at a limiting
current density of 350 mA cm?, revealing a
low membrane resistivity. The study
demonstrated the superiority of IEM over
Mafion®117 in terms of self-discharge and
capacity retention under identical operational
conditions. The findings of this study directed
long-term operational stability of IEM and
suitability in VRFB applications.

P FeIZS SR BT SUANT Hch Hedsl o AR a1
3TCRICT s 3TRTAT ¥ FURAR BT ST
Effect of spacer in direct contact and air gap membrane distillation using
computational fluid dynamics

F9 FEUF T DCMD 3 AGMD uftsial &
AT BT, ST TGN HIX 5F F18 &1
U TF ITFRO T & foT U e fa-amat
FLLIAE TS oFudN Hiee famtd fam
DCMD #R AGMD #Ea ¥ T &Y 0fife Wigs
2 ZFTT U@ Re & A1 35 82| HlE &Y offe
ATl T T OF 3 T R 6 AT
g T¥| DCMD 3R AGMD Hizer ¥ =R fir
T R & O 02 waTe H i &g aifds e
o e & Bl T w5 Ay Hiea A @
Higel aen getewo fe@rm DCMD A &
AGMD HiSeT &I gorT H & Higa alel gete
T AEE T o OEet atel W A1S At & A
&t waE W Fed e wigar & o J e
SEHI WTE E1T & | 58 (5107 & o S 3 oY
&0 AT ¥ FeuTel et +ieT o Biet efh AGMD
Higet §, Tl 61 Joi1 H &1 & T "ot 6
R 4THE A15S e 13-l o srrraa e

This investigation developed a
comprehensive two-dimensional
computational fluid dynamics model to
describe and simulate heat transfer, mass
transfer, and fluid flow in DCMD and ACMD
processes, The feed and permeate side heat
transfer coefficient increased with Re in the
DCMD and AGMD maodels. The thickness of
the velocity boundary layers reduced upon
intreducing spacers in the feed and permeate
channels. The mass flux on the introduction
of spacers increased in DCMD and ACGMD
models  because the boundary layer
resistance was reduced. The models with
spacer showed a lower concentration
polarisation. DCMD model demonstrated a
lower concentration polarisation than the
AGMD model as the former has higher mass
flux than the latter leading to a higher solute
concentration on the membrane surface. The
thermal boundary layer was smaller in the
spacer-filled channel because of the fluid
mixing. In the AGMD model, the permeate
side thermal boundary layer was unaffected
because of the poor conductivity of air than
water.
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e SARHIRRT Jval= Hisgel & HIS deict 7 TRIBIATET 3R ThieRT I 78
§Y VU fihocw I o
Effect on twisted spacer filaments on biofouling and scaling in the feed
channel of reverse osmosis membrane modules

FE-SATETN JRiErRr AfEa o AT
IR Tt T T I FEe & aife g8 giie
TOTETT S FHIGE YT 5l TS §Y TN fhariad
¥ 5@ oo Fea g, Ry i & mee 4 gfE
41 TR [OReTmiee aiiaT Jeie Bl 3K T
R AT 26 s e & fofu qeh wehiv] st
A & i, fore g v i go aae ¥ firmae
8 arziaifer & wrer R siteifng Hie d9a
¥ et srvas wgftn @1 oF i s fes
thest a7 et T thetre 1% v &1 qgr
ATATATHATTCHT Uee ¥ TS 1o @ AT W St
T AT & W AR 9 & TS Fald
T B0 IS A ¥ arae e § gEn
BT WhieAT & W TR dlef HgeeHel a7 F
Ter @1 WaTE AEIEISen & | FE dnel
FFEeYTA 4F df go § afus w1 FEie
TSN F A ST, HRR Ui B B Y
far 3t vame wferg & 9fE &N acmm sream &
feserd fFrameren & fo6 e g waw Raw sfeifes
e AT S e H HEC ofeT WATE o e ararnra e
HIT TR & T G I F Y e 2

Overcoming biofouling and scaling in
membrane-based separation processes is
significant as it affects the permeate quality.
The twisted spacer filaments caused fluid
mixing, which  enhanced membrane
performance. The biofouling on spacer
filaments and/or membrane surfaces and
scaling resulted in a narrower effective area
for fluid flow, thus causing fluid acceleration
and higher pressure drop. An irregular and
heterogeneous pattern of solute tracer
movement was observed in the reverse
osmosis feed channel with biofouling which
enhanced the flow dispersion and
acceleration. The effect of feed temperature
on the biofouling pattern was also observed.
Biofouling reduced with temperature
because the increased feed temperature
improved biomass mobility. The water flux in
the computational domain containing spacer
with scaling was higher compared to the
computational domain containing spacer
with biofouling because biofouling reduced
the membrane porosity, diffusion coefficient
and increased flow resistance. The present
study concludes that the twisted spacer can
effectively reduce biofouling and scaling with
improved water flux in reverse osmosis
membrane modules.
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Process Design & Engineering

rew i
L]

ferri e

wifepa fewimg U Saitfrfar framr w3 st vamal, S daret 3 e aftfa sl 4 o e
TrepT, At srrfe R O ST Fu O St W @ e geet & wfwar R, wh-a
R T siewor % Wiiha B U S 8 R o-wh it e e Sual 3% RErs $f @
FereegeT Sien &1 i1 gk &) T 1 Wi ST & ;- Wi fee o el a7, « WA T o ] wee
e witenfidh aiawu, - nikar srge it weer Fam, - afie @ o, - g - siesied e aftiwars
(Eie amen) gou Rerte & fory dienfid) gamm: aufie & Sar- & g2, « 99 ey, suer 3N
o T T SN ST e, « S siv e & eEie & o gemmr st « s st
FATS & T Sae BIICHES 79 & [o1q WENTDT, « 3§85, « Tl FIHAN 3% Fae=, « HiE Foatl
SN, « ATI-HTI e Fiao |
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Divisional competences:

The Process Design and Engineering 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. The key strengths are listed herewith: *Process Development and Scale up, * Process
Knowhow Demonstration and Technology Transfer, eProcess De-bottlenecking and
Troubleshooting, *Wealth from Waste, «Potash - Technology solution for alcohol distillery
effluent (spent wash) valorisation: transforming waste to resource, *Solid waste management of
tanneries, textile and dye industries, =Separation technology for carbonates of sodium and
potassium, *Technology for Double fortified salt with iron and iodine, «Biofuels, * Energy
Application and Management, »Solar Energy Application, » Thermo-chemical Conversion.

qovd UTer furT, aferrg & forg (-3 & forg 2.5 SISt iR aref-aRsge
ol & foTg 0.25 SNt e g

Successful demonstration (2.5 TPD for K-SAP and 0.25 TPD for semi-refined
carrageenan) for the Department of Fisheries, Tamil Nadu

Fﬂ?ﬂﬂmﬁ DRG] T, 5o Ol W3+, 5899 Successful demonstration of wvarious value
H Hoeg Ore fae, aferrg TNEN o Ae@aT  addition processes to seaweeds to the officials
ﬁﬁﬁﬂﬁf#?‘fﬁ frar & ferr fafiy= fe=mafifg of Fisheries Department, Government of Tamil
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Tl T AT T e et (T T (01)
Pl 6 Hel F 500 faT ao eerhEeT siear
T N [63% 0 (dl/See)] T 315 wiie? &-
Tt FETE Wi, (02) P o 1 @aT o, el 16
gi¢ & R Heer 99a A 4, $er 250
T FTEGHH Aeamu Tl 9ame [45% g
(SAeg/Ea)] & 108 forT Wi O~ and-afsga
P Seareq wiesan sl (03) 25 fm @
IRERT Uglery W 9T (844 % IUA
(SFegfseey)] @ 211 fnm O aFR ST
afdsmm Wt dae  sEeEww GaE o @
AR AraudtsaTd & gefaal e
fammeT v wwenfig fmm mm fBfvrs T==-
auaifiaray @ f& ama &t smregsandias &
wavadal, e, W 9 N BE g bl
TegEaT i A T mEm & ued afafafet
REATE fier vl farer B Sy ok 9u-
e fa@re § weifRewr afEeET & ded
Tt & TE) 5T TRNERET S TSN
& Heeg arer e & R e fwar mn

RESIDUE

Madu at the seaweed processing plant,
Fisheries Building, Mandapam were carried
out: (01) 315 Litres of K-SAF production process
from 500 Kg of fresh Kappaphycus alvarezii
seaweed [63% yield (v/w)] in total 6 hours, (0z2)
108 Kg solar dried Semi-refined carrageenan
production process from total 250 Kg of dry
Kappaphucus alvarezii seaweed [45% yiled
{wiw)] in total three batches, in total 16 hours
continuous operation time interval, and (03)
2.1 Kg dry agar production process from 25 Kg
of dry Gracilaria edulis seaweed [8.44% yield
(w/w)]. The seaweed processing plant was
designed and installed by the staff of CSIR-
CSMCRI. Various plant-utilities such as steam
requirement/diesel requirement, electricity,
and water and work force requirement were
noted down. These demonstration activities
were carried out under the project
"Empowerment in seaweed cultivation and by-
product development in Ramanathapuram
district".  The project was funded from
Fisheries Department, Govt. of Tamil Nadu.

fors: by, anedafigs dam oty s @ ke eTee
Fig.: Successful production of K-SAP, semi-refined carrageenan and agar
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gaiTiN & 7 25 fohaT gTsfere Wik SRR &1 Heei, Sacy (Sigue!) ga
WO 3TR- fFRUR & |12 H=A T sIa=

Demonstration of 25 Kg Hybrid solar dryer at NE region, MOU with NECTAR
(DST) and CSIR-NIScPR

TR 3fY GaTee & aem &7 & faf= w9
T AR Hiede forar mam qatew & § 25 e
it ge gem & dEdfdr gesw & R
Hioeangam-ararritamans, e (Shradh
WS- o s wesitar stoe R mm
HeeraEsR- i TaReTs iR andia grm &t
1 e &

1. Giv arflr Tt o gk weEtfes (@ et
OX QT W8 4 HeTe $iY gHieny 3Hh-fHe e gre
T & f] S

2. gfte ¥ s div et dafea :
wefue famn man, aife 76 & o sEnmm @7
e 3 &Y T Y I 9 e & o I
# aifese AT A1 AT ST (SRE) §AI
ST HPl

3. 85-90% Wi gl & ek, afh dEaw W1
feremeur WTH & 3R d&av hd et |

4, wvE e i Rafy ¥ o gl i gl
iew

e Sl @ fe wi ardta gae S s
Tdteulia - TaT Wi & aesH &

Survey and feedback has been taken from
different locations of coastal region of
Bhavnagar and NE. MOU was done between
CSIR-CSMCRI, MECTAR (DST) and CSIR-MNIScPR
for technology demonstration of 25 KG mixed
maode dryer at NE region.

The innovative features of CSIR-CSMCRI solar
thermal dryer are:

1. Operation entirely on solar thermal energy
and solar photovoltaic (PV) power and hence
suitable for off-grid and remote locations.

2. Solar PV powered dehumidifier installed
inside the wunit, 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.

3. 8590 % solar UV cut-off, so that better
colour retention is obtained, and better price
fetched.

4. Solar PV operated heaters for inclement
weather conditions.

The solar thermal drying system for food
products is a demonstration of renewable
energy-based technology.

fir; 25 fmm eefie SR e
Fig.: 25 Kg Hybrid solar dryer
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Irad & (o & Aishd BTe ofd-a)
Aifggw faferde fafamior I & fore aee # foas #13a

Activated carbon from rice husk bio-char
Rice husk ash to sodium silicate manufacturing industry

g9 uftean & e 4, Wifegs faferse I@im @t Through this process, the sodium silicate
euret afte Su-gere] & wreed &7 ufy 5 ameaw i industry can realize higher value through the

realization of revenue from all the products
e e HH X S & o 5 Tt ot and by-products and this technology is
-0 SfEifie AT S @ & fAU envisaged to generate a zero-waste industrial

qRafea famr m process.

aiterrsne-efrerael 3 sng - CSIR-CSMCR

fers: wiifenT faferde fafeior gei & for arae & foms & e

Fig.: Rice husk ash to sodium silicate manufacturing industry
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3IOIURITH didIc fdsirol ud Siquienfsrdbt
Applied Phycology & Biotechnology

fervmiter erga:

S e faT va ST s adia oy et SrawreT i S S I 9 o s
& fory aruifaes St s siie Siavtenfidt & & 3 |fd w & auer @ 6l 8 seads 9= & & a1
s, srifees S, s, smofie soreh, So-Rftvar st srivafEorm & smfis o
TS 0¥ Bl #1 59 frar @1 sl st Rt w2 s, afteene, waa et e darer S ft
o fory et Stene i i F T wger daer st T3 denfifear & s § G w9 § e 8 98 8
T HalcpE BB Searvl alaigR Scared, Jeiar vglerd & arfifad diegs Fere ot
vt FvaimTEeH 6 Hif 02 srEuE nRifEfe o e ST e @

Divisional competences:
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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, TamilMadu 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.

HROTHTITIgE™ B Py

Carrageenophytes cultivation

Tl Y amar @ faemu @ aife degiml  Experiments were carried out to analyze the
wadidt, pri¥ve gaeer, ek eeaitaw wgfegy, Mariculture potential and also to develop
i ' Pt ,II' s e % ﬁl feasible and suitable cultivation technology
il i for indigenous carrageenophytes such as
NHIRIEEd & 610 der] 3 990 G a@-i®  Acanthophora spp, Agardhiella  subulata,
i wor & foro wam fen o odfterr faT g ‘;h",‘f"{mﬂpm pygmaea, ALuuregcia SPE:’ f‘cng
brllipised 4 8, il brdiwee rdeple 0N 5pp. mon este
79, By carrageenophytes,  suitable  technology
TSIt W el @il & T 99F  developed for indigenous carrageenophyte
Tt famiaa & 12 iefar @isiierd & %q@q'g Acanthophora spicifera and Solieria chordalis.
Yo 3N AT R aeE Tt e Tube net and meneline method adopted for

Solieria chordalis and bamboo raft method

TR "l-'ﬁ fer a S ffYr m T WP adopted  for  Acanthophora  spicifera.
TRt ¥ UE BEE OO @ § Eaes @el it Acanthophora  spicifera showed  short

E2-E2D2 LHDA3H TWNNNY | £2-2202 LoapbiK hhjin




srafyy arerfe 28 B =9 R @Y oil 0.27-6.76% 1 duration of culture period i.e 28 days to make

S AP S TR T e e ] one harvest and recorded DGR in the range of
- eﬁ sk - < 0.27-6.76%. Solieria chordalis recorded DGR in
T 1.93-2.84 AN AT 0.98- the range of 1.93-2.84 for tube net and 0.98-

meBem 6.6 & ¥ 5 Sroffar oot fmm 6.6 for monoline respectively.

e o o & e wieifaT wieiem & e HiA s

Fig.: Monaoline with fully grown Solieria chordalis

aiterrsne-efrerael 3 sng - CSIR-CSMCR

TR Y WISt A Al darer &t piRy & wutenT S aRfrerfie gRem surr

Seaweed cultivation potential and ecological safeguards in the gulf of mannar

UTed WIST 31T FI1 &t et o 45T 9 50 e 9 Analysed growth differences in cultivation of
AT W & Tﬁ 1 iﬁé' % afeet @7 gy Gracilaria edulis at 50 rafts in both Palk bay
. o and Gulf of Mannar region. The analysis was

il 5 e 3 IE : é._ done in 5 growth cycles, Eranthurai, Gulf of
HR 6 W Tt W SN 4.6-5.38% FI T T Mannar site showed DGR in the range of 4.6-
ﬁwaﬁqgﬁﬁ-ﬂ—ﬂg Ulees ETal ¥l uv et 2,52 5.38% and Thonithurai, Palk Bay site showed

) 7 4 frE ﬂﬁ’?" o DGR intherange of 2.52 - 3.76%. Itis very clear
3.76% I & 7 8 I & b that Gulf of Mannar region is suitable for

IS &1 TTedh WIeh & i Gl H WIS @ Py agarophytes cultivation than in Palk Bay
& fom a‘qgrﬁiﬁ FEI e § SR T 9T i region. DGR reported in the present study in

TR &) WL 37 e Wigh A 2§ 17 O Uee both Gulf of Mannar and Palk Bay region
showed similar DGR walues reported in 17
uferafae iy 1 s Sefterr ge nefifa fem

years before.

. e

e URRTE, BT o St e A o e R AR rg & A

Fig.: Raft with fully grown Gracilaria edulis in Eranthurai, Gulf of Mannar site
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R eifegers, iews 1 @t e & O i & R dfeRa g T

Fig.: Raft with fully grown Gracilaria edulis in Thonithurai, Palk Bay site

CHTER Uil & GG HTedH & qXP &b WU H HTTHISH SHedrsi] v

Kappaphycus alvarezii sap as a supplement to tomato leaf regeneration medium

o HaHE # AT O, 3AFN OTeeY, A
qTSY, HIe] TTISY, el TTIeY 31 THICT Trast e
el Qe &l JUANT AT 311 38T # Ud & St g
A w9 9 &9 o1 38 § dare du digi & afy
e et &Y Sera ag & forg W ST &1 eniee
Tttt overer & atet F i waeft TEcaet o= @t
e et o fert e Hised U1y & w0 o @i @l 2)
U ST A fee siftift vomef & forg o s
&1 R gl womeft &t amaeg@ar gt & e,
THIEY T GadA et & g & fow ey
STt T T THIT ST A5 IS B ST
T3 & AU PGRs (WTEeifal ) 3 F-347 & ey
e S ST G ATEH 2 JEiT ok i =
6t o & &. areareof! Su & oltel o e ae &
oedt O o g 8 (-1 o) | e A A e
W TR ¥ WIE WK S s o i gfE g8 el
¥ Hy 7 €1 6T o 4§ 37 ) 9 eHeR & WEiE
R S g & 20% i gd (e 1 d@edn)

Organic supplements like coconut water,
pineapple powder, apple powder, Potato
powder, banana powder, and tomato powder
in tissue culture are under wuse and
commercially sale by many companies. Algal
sap is known to enhance plant growth and
crop vield. Tomato serves as a model plant for
the introduction of agronomically important
genes into dicotyledonous crop plants. An
effective genetic engineering system requires
a good in vitro regeneration system. Hence,
using Kappaphycus alvarezii sap to enhance
tomato tissue culture methods will be of
great use, Solid agar M3  medium
supplemented with PGRs (cytokinin) and K-
zap was used for the test purpose. The
addition of K. alvarezii sap to the medium
enhanced leaf regeneration as compared to
the control (Fig. 1 A-B). The addition of sap to
the medium also enhanced shoot
proliferation and elongation in tomato, There
was 0% increase in the shoot proliferation
and elongation of tomato in vitro shoots
compared to no sap in the medium (Fig.1 C-D).

Fig.: Tomato leaf regeneration (A) control, (B) treated with sap (C) control and (D) shoot proliferation
and elongation of treated sample.
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Star-gY&ToT R TOIRT & W e IR W Sarer Y sitenfir e @1
T el

Bio-prospection revealed the industrial potential of seaweeds along Gujarat
seacoast

T AgEarT & g Toie & T ae o G
SraTeT 3 S TS TYETe @ aena e
e, Ferithel avis, @i 3R HE F &
el dare W Ay S o g dare A
e, ait @l & e g
T gaTe Bl €, H1R ferfie @ oe Wie 2 8 el
el e foige, wEeided e 4R
uieflarrigies el ufire (figueey) 1 8T st
et 1 agfirredt R 3 gt darer & st
Feffereer afie AT § g wem A arma A
Tee! & fo Jsrwger, et ufits Seee & forg
faTTge], 9§67 eare & oIy AR SETe
& W9 ¥ HicrRuT Tl 3R A O AR & forg
Tear it P a1 g R o e
fiarane, afvormt 7 fafa sffenfie Somer & fog @
eudH WEEA & w F @9e dare di aear w
e ST

Biochemical compositions were studied in
seaweed along Gujarat seacoast for their
potential applications. Green seaweeds are
found to be rich in galactose, chlorophyll
pigment, minerals, and protein. Brown
seaweeds contain high glucose contents,
along with carotenoids, fucoxanthin, and
minerals, and are a source of lipids. Red
seaweeds have higher contents of galactose,
phycobilin pigments, and polyunsaturated
fatty acids (PUFA). Multivariate analysis
provided insights into the chemical
classification and mapping of seaweeds. The
study suggested cultivating rhodophyta for
pigments, phaeophyta for fatty acid
production, Caulerpa species as a biomass
resource for biofuel production and Ulva
species for protein-rich diets. Owverall, the
results highlighted the potential of seaweeds
as a valuable resource for various industrial
products.

C.. YUST #7137 & NADP-mdh I 7 WehTeT WHYT 3R g
DI FST

The NADP-mdh gene from C4 Suaeda monoica enhanced photosynthesis and
biomass

YUST FH1FPT (SMNADP-mdh) & NADP-FFe Hefe
fEaTggoror it @l 92l §% gia 31 Harer T &
foaw ¢, diul # sfarfiegs far = oemitw
T o Al et = W W, aE e, a9
Y 312 g g B I FEeIS T=E
e, i1, werd v e, ergdie, Argela il
e W dedl @1 Tad g B3 <@ 71 NADP-
MDH wfefafy, =i Rerar, whea =i,
TElfeele ST 3R wieifEwes || AfdT gaar
Fit St ) Feifthe nfeEif gue sufar 2 6
Fom CO, T4 UX Harel HHME0 He9 3 geiaa
ST G g st 7 ¢, Wl gareeeE

The NADP-dependent malate dehydrogenase
gene from Suseda monoica (SmNADP-mdh)
was over-expressed in C; plants for enhanced
growth and photosynthesis. Over-expression
in transgenic tobacco enhanced
photosynthesis, biomass, seed germination
and seedling growth. Transgenic tobacco
showed increased accumulation of pigments,
sugar, starch, and elements such as carbon,
hydrogen, nitrogen and sulfur. The MADP-
MDH activity, membrane stability, stomatal
conductance, carboxylation efficiency and
photosystem |l operating efficiency were
observed  higher. The chlorophyll a
fluorescence indicating improved
photosynthetic performance and electron
transfer at elevated CO; levels. The findings
demonstrated potential of the SmNADP-mdh



ST F AT I9 qgr U T i ey e
TEH &R & SmNADP-mdh Sfi &t grsar &1 ree
fapmm

gene for enhancing photosynthetic efficiency
and biomass yield in ; plants and offer smart
agriculture development potential.

WITH H Giel Ol b ST & TR UR AR SIUTd 3R darg-aiers
HTEAT &85 T 3ATeherT: Fir=Tar &t 77 31 fFrefRor

An assessment of Aspect Ratio and Length-Width Probability Region based on
leaner leave dimensions in Sargassum: determining the extent of variation

T @ W o6t & W T v, &t ot
& SIS @ I F @ WA T T
fareires e, arfe adfvam i arem g fg o T
el SudT e ot sifbEaT s & anwer
woT-aR 3ae 0.85 (¢H. Ifaferar #) ¥ 50 (T4
foheimforgm %) T fams faam cas-sieTs wmerar
87 (UedeqUlae) @l HEeaqy B U9
gleifirelforrs = 442,74 B (39°=0.649, T=196)
& aFhel AR 19.03° & g BT B G I
ATl &1 ereiT 3 (el TeTSaegUIaTy crof feha 7|
T oTE H A & for Wit @ STeT S
¥ A, AR, Freetee ey - amarie
et a1 vt s mm

The work attempted to study the leaf
morphometry of Sargassum spp. from Indian
waters. The assessment of leaf aspect ratio
using secondary data, that is herbarium and
freshly collected samples, revealed species-
wise differences ranging from 0.85 (in 5.
grevillea) to so (in 5. filifolium). The Length-
Width Probability Region (LWPR) is of
considerable  significance; 5. ilicifolium
registered the broadest LWPR compared to
other species with an area of 442.74 mm?
(R*=0.649, N=196) and an angle of inclination,
19.030. The present investigation
demonstrated simple, non-cumbersome, low-
skill set-based techniques for differentiating
the species for inventorization,

wTeE - ARyevar 3T fararr 3R sfRcca & dra wxamaaT & frros
BT 8: ICUTE B D IeTdd B P (T4 ST DT TR

Resource-limited Gracilaria dura partitions resources between growth and
survival: knowledge base for optimizing production

= AT T qNdtE de & G e wE (W AN
AT 9 S g R T g R e
T AT ST & Site aeu (et e i
STRURIEIEE) & 41 T8 SIS A4 § e
qtaur e ueh W Eed e (did) = 3,
amerdtaT Jreft nfafafer siw Seaesar & dfe gaur
A e B (o s o | R e
Fegraear (it afty dfididh & s seres v
¥ Hedag cufam SO Ge9 a3 dant ¥, e -
fidft aflv ardiE @1 sredtewnr Ot aman
(Erdtarmene affv divwh) 7 TR BT o Hewas

We tested for differences in several
functional traits among life stages (Female
gametophyte and tetra sporophyte) of
Gracilaria dura originated from two locations
(Adri and Veraval) along the Indian coast and
grown in an open sea farm. A Principal
Component  Analysis  (PCA)  unveiled
associations among pigments, antioxidant
activity and productivity. In the largest
association, pigments R-PE and R-PC were
negatively correlated with productivity (NPP
and GPP). In the second-largest association,
pigments R-PC and R-PE were negatively
correlated to antioxidant capacity (CUPRAC
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and TAC). These results indicate that G. dura
in the Indian ocean is resource-limited and
must partition its use of resources between
traits that promote growth and traits that
promote survival. Both ploidy phases
collected from different locations, when
cultivated in the same environment, showed
similar eco-physiological responses.  This
suggests that G. dura populations from each
of these locations are genetically and
phenotypically similar, and thus equally suited
for optimized farming,

AREe YR H =Fafrd FATHT OR W darer i HiYy Y qd-cgagriar

Pre-feasibility of seaweed farming at Pan India at selected locations

e SR OF TR ¥ Hecayyl FE darel I
T O & ol A I T B AT d oy
5 faeer o forg Y et e i 2 anfe wen
e afger e s o2 wafe el & gugdd
@I TEET U T @ & forg faee e @
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Wit Fl BY WA T 01 9 B2 T (3SHH,
HERTSE, T, Ficd 3 e J) @ wde i mm
Tt fiy g of-eEErT ST & amuR o EE
sraeT T i & T 34 I (FEH: 4; TEWNG: 12
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4.61%); 34 (B, FHeawl 6.29%); Tl - [UTUTS
(T, TETeT 4.25%) PEF F T Y%day ' T EE®
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India is fast emerging as one of the important
seaweed production countries in Southeast
Asia. Extension of commercial cultivation
requires detailed study to identify and
ascertain the suitability of select locations at
Pan India level including all the coastal states
and Union Territories. The efforts were made
focusing on coastal areas on West coast of
the country. Total 82 sites (in Andaman,
Maharashtra, Goa, Karnataka and Kerala)
were surveyed. Based on the prefeasibility
data collected 34 sites were selected for
seaweed cultivation (Andaman: 4;
Maharashtra: 12; Goa: 3 - 4; Karnataka: 5 and
Kerala: 10). 15 sites (with algal daily growth
rate DGR = 3%; as per the convention) found
to be suitable for undertaking commercial
farming are: Andaman -Aves Island (G. edulis
5.2%) Sound Island (G. edulis 4.78%);
Durgapur (C. edulis 5.19%); Ariel Bay Light
House (G. edulis 5.23%); Maharashtra - Burondi
(K. alvarezii 6.79%); Kolthare (K. alvarezii
5.16%); Mochemad (K. alvarezii 4.28%); Goa -
Hawaii (K. alvarezii 5.52%); Cacra (G. salicornia
3.96%); Bogmalo (G. salicornia 3.68) ;
Karnataka - Baval (K. alvarezii 4.04%);
Maravanthe (K. alvarezii 4.61%); Benegre (K.
alvarezii 6.29%); Kerala - Puthanthod (G. edulis
4.25%). Values in parenthesis are of DGR
expressed in Rday’.



Ter: wgslt dharer st &t el (), e Rt o gt dharer st ()
Fig.: Deployment of seaweed rafts (left), harvested seaweed material (right)

UUH3IN & ATEIH W Teh HeTdifere $-geiic 5 Jeal H Foi=i= o x0T & SR
TNOT HEHHUT H SR BT e 10T
A metabolomic snapshot through NMR revealed differences in phase transition
during induction of reproduction in Ulva

TEH LA TR0 G (geeafos, et e
ferdeen) & o areft Gear SifEEmTaT &1
ffey @ wafta & o At atfae RaftmT &
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T @ FUNT T S ST T Jear SeTs @
faf¥= saurr (20-35 dICE), AT (20-35°C),
el ffers (18:6, 12:12 31k 6:18 &R, werer &t
e (220, 350 3R 500 pmol FIEA m 7 . s7),
TEEE (0.05 - 0.2 g. L") 3% HEhe (0,05 - 0.2 g.
L") ¥ IR T | 24 ©e (FTER0 9w 0 48 g9
(e =70 & ¥1E GET IEdE aR1 TaE 6
HHALN0T Y TS FEH Aol I | AT U HiEhe
& Biga wH arfae et & Tad ami 9o
el ot arelt PRI @ HEeaq wfvee
TET T I T SN T T T T e
areree A FrafRer =Ror F Heva 3 oRe 8 e
ol ¥ wiftees agveds e 3 St &
FaE WeHey i T & SR arga 3R
iEhe & dTd Jeddd aTqadal [~ [SEmg) 3,
e faemor & Gear & Ha A O R0 g
TOT H W & FHS o A5S (el da! 8l

The present investigation deals with the
metabolomic status of Ulva cells undergoing
phase transition (vegetative, determination
and differentiation) when exposed to
different abiotic conditions was deciphered
using a combination of microscopy and NMR
techniques. Ulva thalli were grown in
different salinity (20-35psu), temperature
(20-35°C), photoperiod (18:6, 12:12 and 6:18
DfN), light intensity (220, 350 and 500 pumol
photons, m™. s7'), nitrate (0.05-0.2 g. L") and
phosphate (0.05- 0.2 g. L"). The induction of
reproduction was followed by microscopic
observations after 24h (determination phase)
and 48h (differentiation phase). Microscopic
observation suggested significant
percentage of cells undergoing transition in
both phases under all abiotic conditions
except salinity and phosphate. The difference
was more pronounced when cells undergo
transition from vegetative to determination
phase. A maximum metabolite variation Is
noted in differentiation phase. Spearman
correlation  showed highest metabolite
variation among temperature and phosphate
during  differentiation phase.  Further
malecular analysis can help to understand the
transition of one phase to another in the
reproduction of Ulva,
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Fig.: '"H MMR spectra of Ulva cultured at 35 °C temperature of vegetative phase (upper), determination
phase (center), differentiation phase (lower).
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Fig.: Artificial induction of reproduction through the fragmentation in Ulva ohnoi

ATIHT TG & TE AT ATAATPIZS 78 T TP

Simulating algal thylakoid membrane under temperature stress

B ST et daTet $f fAfE S i e avd We have employed extensive atomistic
U, A9HH a9 & ded RIS feAfue Afgay & simulations to understand the phase behavior

el U A e ﬁﬁﬁ w and organization of the thylakoid lipid matrix
e il I ﬁ under temperature stress, mimicking the lipid

g ot o fasa &) argeee o S & composition of a red alga. The computational
for drareitT wrgeeEs ffts 9 F9 99 (10- - work demonstrates that the algal thylakoid
150C) U= JIod FH dlel! diet saveT § Jeg aggE  lipid membrane undergoes a phase transition
(400C) W a4 aver-Rreehy ameer § @ wRu from a highly Drdeured gel 5tatel at. Icluw

. & " (3 g £ temperature (1015 °C) to a fluid liguid-
VAR A I w . FEO: crystalline state at high temperature (40 °C).
A, forfte & ST sera & T W Within intermediate, optimal-growth

3% TRET—IIRT Wi @7 He-aifiT TUE: WeUe ElaT  temperatures, the coexistence of gel-like and
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Fig.: The article has been featured as the front cover
of the journal of Chemical Information and Modeling
in the, Volume &3 issues 11,

fluid-like domains is evident with preferential
segregation of lipids. The incorporation of
cholesterol in the model membrane enhances
the phase stability and impedes phase
transition and phase separation over the
temperature range studied. This work
improves the understanding of the properties
and reorganization of lipids in the thylakoid
membrane in response to temperature
variation.

20 Fluid

10 - G'E'l

0.1 0.2 0.3 oa

Temperature (°C)

ferr 10-20 fadt Sfgoe o = gwE A s
Fig.: Phase transition and separation at 10-40°C
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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, invitro 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, micrabial
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,

gamrgey W forge uTey afg—yad® IgeieaEiRaT ERT BHel § 96
wfesoaT a1 farery
Development of salt tolerance in crop plants by plant growth promoting
rhizobacteria isolated from halophytes

Feeh-wies] diofidiaT (2dhEed & AEWRhiiN §  The use of halotolerant PGPR (isolated from the
flc'lgt-ﬁ] T IULE o B wEer & wfEe gag rhizosphere of halophytes) will serve as an

alternative to the transgenic approach for
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PGPR
Strain

Salinity
Control

imparting abiotic stress tolerance in field crops.
Profitable agricultural crops can grow on saline
soils and farmers can reduce the agricultural
inputs like fertilizers.

Maize seeds were inoculated with PGPRs strains
(M32-M58) and sequential salinity stress was
given upto 100 mM. In salinity control beakers,
only salt range concentrations were given. The
treatment was performed in three replicates.
Twenty three days after treatment, samples
were collected for morphological and
biochemical parameters. Dry weight of shoots
and roots were improved by the PGPR
treatment with salinity compared to salinity
alone. Similarly, chlorophyll contents were also
enhanced by the inoculation of PGPR. The
apparent effect of PGPR was not observed on
starch content, however, M54 strain enhanced
the starch content. Reducing sugar was
significantly decreased by the inoculation of
PGPR with salinity compared to salinity alone.
Polyphenol content was enhanced by two PGFR
(M52 and M53) while other have not shown the
influence.

Apart from already existing PGPR, further nine
distinct isolates were obtained from the roots
of Suseda plant which were identified and
characterized for PGPR traits Plant growth-
promoting traits (IAA, siderophore, ammonia
solubilisation). These were identified as Bacillus
derius, Aeromonas aquatic, Flexivirgo aerilata,
Aeromicrobium  erythreum, Microbacterium
zeae, Herbaspirillum frisingense, Klebsiella
pasteuril, Azospirillum  tabacci, Azospirillum
oryzae.

fem: 7@ & o & e SRR SOET & I A T e
0% T
Fig.: Maize inoculated with PGPR strains under salt stress
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Soil microbial community and potential methane production under various
vegetations of coastal area of Gujarat

TaIRTe] JTod HIRe ¥ e ol e Y arel T &
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nfafam) & &% T, I9F 91 TEEEey (1235.65
g C kg uftfeen aflv @aw (574.31 pg C kg
Hfif) ¥ S mm 4w sk anfdae 168
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The Gujarat state having the longest coastal
line in the India and experiences semi-diurnal
tide with a large diurnal inequality and varying
amplitude. Extensive mudflats which are
distributed about 5-8 km wide all along the
coast. Mangrove and halophytes thrive well in
tidal zones. High flooding condition retards
organic matter decomposition creates an
anaerobic condition which favours
methanogenesis. Therefore, the present study
was carried out to determine the depth wise
distribution of functional genes mcrA, pmoA
and dsrA in coastal wetland (mangroves,
halophytes and mudflats), potential methane
production and correlated them with soil
characteristics. In comparison to halophyte
soils, mangrove soils had higher pmoA copy
numbers, similarly the copy number of mcr&
was significantly highest in mangrove soils at
all depths while barren and halophytes soils
contained similar numbers. The abundance of
dsrA was also observed to be highest in
mangrove soil while lower in the barren and
halophyte soils. The ratio of pmoA/mcrA ratio
was significantly higher in barren and
halophyte soil at all depths compared to
mangrove soils. The ratio of dsrA/merd was
significantly higher at 0-20 and 8c-100 cm in
the mangrove soils, however, at other depth
all soil samples were non-significantly differed.
Averaged over soil depth, the highest potential
methane production was observed in
mangrove (1512.52 pg C k-1g day-1) followed by
halophytes (1235.65 pg C k1g day1) and
mudflat (574.31 pg C kag day-1) soils. The
abundances of bacterial and archaeal 165
rRNA, pmod, merd and dsrA were positively
and significantly correlated with maoisture,
electrical conductivity, organic carbon,
dissolved organic carbon, NH,', P, K, Na and
S0y while negatively correlated with pH of the
soil,
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deRRmTSeT FRTES (SR 3 aTsrderT 3 RorY Tt dardiRar 3 et
TOITSH T JIFahvoT SAIX SIfganvor
Isolation and Purification of Esterase Enzyme from Marine Bacteria Associated
with Biodegradation of Polyvinyl Chloride (PVC)

diefrelt g0 &t e ater T Sy aTgweeE
(@-1.3, #1d14.3 3% Ta-237 Fom: fafdar vy,
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G GaTed @1 e 3iiY 3l v F o fem
TR H, HeHce & W F 1-rerger vl & Suh
T e far o e T tees IeE
for e g &1 8 | it v, UE tarsd ow o
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&), 0.46 gfieft (geer &) ok 0.55 el
(qraaT &) o | e GaeH 9Wed & day
O e o B el e - O i |
RiEfied agd w9 a1 A &) e o-50
e e T st srsweiey &1.3, didft4.3
v w237 o fog @ 58,62, 42.35 37w 223.70
i @ fafire nfafafy e & 39 e
ke ofi-50 Bier g ¥ Tt ggw @ ger R
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Isolated and partially purified the esterase
enzyme from marine bacterial isolates (T-1.3,
BF-4.3 and 5-237 as Vibrio sp., Alteromonas sp.,
and Cobetia sp., respectively) having the
capability of PVC degradation. Initially, plate
assay was carried out for esterase production
by studied bacteria using 1-naphthyl acetate as
substrate, Similarly, an enzyme assay showed
higher production of esterase i.e. 0.57 U mL"
{znd day), 0.46 U mL"(2nd day) and 0.55 U mL’
'(5th day) by bacterial isolate T-1.3, BP-4.3 and
5-237, respectively incubated with PVYC. Other
enzymes like lipase, laccase and manganese
peroxidase were very less or negligible with
respect to esterase enzyme production.
Sephadex G-50 column purification has
showed 58.62, 42.35 and 223.70 units mg-1 of a
specific activity for bacterial isolates T-1.3, BP-
4.3 and 5-237, respectively. Further Sephadex
G-50 column purification removed all the
contamination and gave a clear appearance of
band at 38, 20 and 20 KD for bacterial isolate T-
1.3, BP-4.3 and 5-237, respectively. Esterase has
shown maximum stability at a range of 6.0 to
7.5 (pH); 30-35" C (temperature) and 3-3.5 M
(salinity concentration) for all bacterial
isolates.

forsr : ZMa, ey o Samng ard o g avd ceeaegte dange & fory didtelt R gl e angeee £ s
Fig.: PVC degrading marine bacterial isolate screened for esterase/lipase enzyme using rhodamine dye as
an indicator in ZMA medium
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Transcriptome sequencing of rectretohalophyte Aeluropus lagopoides

AT ST 4, B4 A -1 a0 A S0 & Hvifaes
T I TS o (e1Q (=0 3H¥ e o il &
& U CraIgSe DI 9 T o df g
i aiie Fafcra e &1 ges fm 46.5
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f 0 HQRs @1 S st masPADEs g @
ST e e R mam afte fie A & e
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i OTEHeE @ S9ErT fiR T amEeT i 9,
502893 Wferdl &1 956bp Fi aifwe & aiw
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e H el feT e #

In  the present study, we performed
transcriptome  sequencing and functional
annotation of root and shoot of A. lagopoides
under control and salinity condition to
understand molecular mechanism of salinity
tolerance. A total of 460.8 million raw reads
with average GCX of 46.5 were generated
using illumine sequencing of sixteen Aeluropus
samples (2 x 4 x 2, (root and shoot tissue: oh,
zh, 24h and 48h 250mM MNall treatment; 2
replications)). The HQRs were assembled
using trinity and rnaSPADEs tool and then
evidential gene pipline was used to combine
both assemblies for subsequent analysis. In
general, 592893 transcripts were obtained
average contigs length of 956bp and Nso of
162g9bp. The differentially expression analysis
revealed several transcription factors (C3H
zinc finger, WRKY, APz domain, ethylene
responsive factor), protein kinases (serine-
threonine kinase, LRR kinase) and transporters
(ABC transporter, HKT transporter, calcium
and magnesium transporter) that play vital
role in salinity adaptation.

TR UF HgH Wh Fhell IR WRTWH A9 & THTET O HIdda
vaxrafe sreaa

Physiological and Biochemical study on the effects of Sargassum sap on heathy
and fungal infected peanut

T STEEA 5, B A A AT 5 a7 e 0T
&l & @ & [0 SR AU & TR &
qeida a @ fag fi9 gew A wiffde g
SR AT famm wremes & Y & e
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TRmEEE o @fdE aves wefdfa §u
GTEE-AY ¥ wnr & o B G, amaral &
FiaTE HIR e Bt wE A gy ot 1 e,
HUaawIEs [SHeae, Gieliihmlel diadise 3t
TR RIadTes o (ereiaesied vaga &
farrarefieraai & gf sifv dial &t wen & ey g
Fr e &1 g Aol & He-deredt WEaitadise
¥R avics W i 79T g8 AT A T B

In the present study, we performed
physiological and biochemical study to
evaluate the efficacy of Sargassum sap for
reducing stem rot disease in peanut growing in
green house. The application of Sargassum
extract showed better morphological,
biochemical and physiclogical parameters with
and without fungus treatment. The increasein
plant height, branch length and branch
number with application of 5-sap was
observed. Increase in activities of antioxidative
enzymes such as catalase, superoxide
dismutase, polyphenol oxidase and guaiacol
peroxidase suggests the role of S-sap in plant
defense. Increased contents of non-enzymatic
anti-oxidants and pigment accumulation
further provide the efficacy of S-sap in
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& 3 ! & el § deee e ardear #l
T T H EEIEA-HT T TN @ W
VT el &1 WA= 3 W S & o g
7T T

reducing biotic stress and improved
membrane integrity in peanut plants. Yield was
also found improved by the application of 5-
sap.

fera: w3 W 3 AT e ot S e dten =, e o, S #; O, SE S, T,
HTE- #i B T SR
Fig.: Two months old peanut plants after Sargassum sap application. C, control; 5, Sargassum sap; F,
fungal infected; S+F, Sargassum sap and fungal combined treatment.

ABA 3riaesel1e 5 3R C,H, fis-f= W& iy @ dforasif~far snferamer
A T SR AfeTepers Feif=iT

Isolation and molecular cloning of ABA insensitive 5 and C:H. zinc-finger
proteins genes from Salicornia brachiata

FUIAT FTERT A (SbZFP 31T ShABIS) &1 quf-
A atel arEEl F Al @mReeE 250
forefmTer NaCl & ary Suaiig S 9 997 Sadl &
CITTCT SFEhAOT ST & W1 famm am gt ofte
$t e el St S f gger pRT101
siee a9ex ¥ Rre i s 99 95 wie
ZIRITeR daeT pCAMBIA1301 & fT T | 39
TF: W TaT Saey] @ Wiage gy g
& LBA4404 27 § Ui fpar T SbzFP 3
SbABIS HERUITART FiFiTd Tiel HT Fea—~
g ¥ forg g A wiidedifen sereeEr aiad
e | fors 1, o, ot ot faes fafdr & o
Fh TG (i § [lETelNTT AR
gftads & ufafifl ol Ramar & wraceres &
o GEtarities s A eEaETeite & wy

The fulllength sequences of salinity
responsive genes (SbZFP and SbABIS) were
retrieved from the transcriptome sequencing
data of Salicornia brachiata root and shoot
tissue treated with 250 mM  Nall. The
molecular cloning of both genes were
performed as reported earlier in pRT101 shuttle
vector followed by plant transformation
vector pCAMBIA1301. These recombinant plant
vectors were mobilized into LBA4404 strain of
Agrobacterium tumefaciens. The
agrobacterium mediated transformation was
performed in tobacco to generate SbZFP and
SbABI5 overexpressing transgenic plants. The
figure 1A, B, C shows the representative
picture  of  agrobacterium  mediated
transformation in tobacco explant using leaf
discs method. The regeneration of explants
was carried out in  selection media
supplemented with antibiotic selection marker

06



o g0 Hifgar 7 & ) o 1@ difatea
i e ey diet &t ot § Gus i & oof
il @1 zafar & SbzFP 3R SbABIS @l
SERUEFHIE 9 aTel GUS difsifea ergafer e
ot e & H e 7 Rcdtas ardf fmar mm

hygromycin, The figure 1D shows the full
expression of GUS gene in the leaf of positive
transgenic tobacco plants. The GUS positive
transgenic plants overexpressing SbZFFP and
SbABIs were subjected to primary and
secondary hardening in glass house for
studying their effect in salinity tolerance.

FRrr: () gt sftfisn & ervargy @t varderdtfves sere s ot e B afafif aedy, @ a o) aeng
UERHE e 1 [, (=) ST g ot & oy sifvets, () diffea o T & 9 g, (1)
SbZFP ¥ ShABIS Y & d arel diffig ey ot & e (o) dfife gieafe aerg ol & 11 4 s
Fig.: (A)representative picture of Agrobacterium mediated transformed leaf discs of tobacco in
regeneration media, (B & C) regeneration of tobacco explants, (D) GUS expression in transgenic tobacco
leaves, (E) Shoot regeneration of positive transgenic tobacco, (F) Hardening of positive tobacco plants
expressing ShZFP and SbABIs, (G) T1 seed collection of positive transgenic tobacco plants.

INT F forg Feaad= 3ilv veei= & fore ggam forv 1o gernTse Wermifar
frTeT 1 a2 4Ty R By

Large scale cultivation of the identified halophyte Salicornia brachiata for value
addition and demonstration to the Industry.

I T 2022 % SR g6e T & Soare HY
RrTHT & Giat @ e & oy SRamgR, TorTd ae
W g% T W AT afEerer # Y (2
T i 1 wediT Rmmr mm

Large scale cultivation (2 ha) of Salicornia
brachiota at Sartanpar, Gujarat coast for
development of package of practices and
production of herbal salt during kharif season
2022 was carried out. Cultivation demonstration
showed to TATA, NGO and Progressive farmer.
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Fig.: General view of Salicornia brachiata cultivation at Sartanpur (Sea coast)
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gelas, ToIId & AT SFTRAT FRT IeqTed THS $ ToTaT 3R IuoT § IR
¥ forg et evaa

Scientific intervention for improving the quality and yield of salt produced by
marginal Agarias of Halvad, Gujarat

Hiosandam-oredtanan qraame & gegn g
T i U 3T I F GEN & A0 edas 47 &
Hi=ia = Frefara (amfan & a em e wmrd
AR & aFET q qaih
giartal sty eegsmes & aftafat o aafe e
&7 ST o, 3R st @ waie weE nee
o ve diee Hiee ®1 (THUETE) S Steg-aeEdt
e, fioe af & Sore SaT ofR aadl §99e &
AT U ST o e i mam amfeman &
HERTHE AT T FC g & o7 Fee e
31 T HEEET HE @ T3] S o Y T
&1 |1 UTH g F fae afda ofior e & fa
ST &1 Ade] & G, AFFIES 31 TR Ha (o]
| CHUETE & anTivarat @ i coaeie wfdeor
G WIS @ e SUEN, @154 Shact @ "o,
A2 vEyE 37 meegad ¥ gy dede dive
¥ FET B HEIEE TET a0 e oY BT T
CHUENT & 3TE-UT & 4§ 7HE & @ o die faar
T, 3T B ORI 3 TETe & A d AT o
g 3% I e P g vEe 6t AR S e
W e e @ s are & ast 8 ge ana
# I o # ol ek 6 8 geigs &9 & TR AaEE
sferat & for denfe swady & mmeny 3 et &
TR THRAT & JU-3ce it TR 3 THE 6t
o] H T & e v qrimer-afdn srimy O
it férar mm 3w erlme & T 100 STt
= 0 form

[l

CSIR-CSMCRI in collaboration with AHRM is
working with marginal salt manufacturers
(Agarias) of Halvad region to improve the
quality and yield of salt. Scientists and the
technical staff of CSMCRI and AHRM officials
have visited the selected site, and provided
possible solutions to the Agarias. A model salt
farm (MSF) has been designed and developed
basis on meteorological parameters, last
year's production data and a technical inputs.
Continuous communication and adequate
assistance have been provided to maintain
Agaria's positive mindset. Wooden pegs, a
Baume meter, and chemicals were provided to
the Agarias for proper process control to
achieve the targeted quality and quantity of
salt. Proper practical hands-on training has
been given to Agarias of M5F such as chemical
treatment of brine, measurement of brine
density, brine management, and maintaining
the required quantity of brine in crystallizers
as well as treatment pond. Visited the salt
works nearby area of MSF, Informed Agarias
about project operations, and attempted to
orient their thinking to our initiative. Several
Agarias have expressed an interest in taking
part in this exercise the succeeding years. A
mindset-training program was also conducted
to improve the quality of salt and recovery of
marine chemcials by-product from bittern
through scientific intervention for local salt
agarias of the Halvad region. Around 100 nos
of agarias attended this program.

%

]
rem
qEmH

etk by

E2-E2D2 LHDA3H TWNNNY | £2-2202 LoapblK hhjin

L




e Wiades 2022-23 | ANNUAL REPORT 2023-23

WICHATEIR-TPIF HIT UgeT” HIAHH

CSIR-integrated skill initiative program

drraamdam-dvaurdtamang HiraaE -
TG T TEeT & Ed Wi ST o
AT e B 3 P e, W 3N
i Hiege @ ¥ FG & auT ged A,
freen s vg oftewn, wungn afte wftemr
T, U SUSU Talel 31T WE<ead qv &=
dfed @wd & wieranfat @ gear o Rred
AES! & W 3R J19 F S9a UTH B 8
ERE 0 B 1) R 1 ot | e 3 o
Haa1 & e & arer ies wdaar, whe sk
Hifefr «f anfier

gy AeAfefiae At ow ufdnenr St &
TR & BT

T darer i 3it e s
TET UF T TRIETOT DO RTITET e
oy "R e oy & g el
ETEETINE Uee],

Wik 5@ Seed wfdwn e quE
IREELLEG

RN g s I 99
v apar

fapraeT dtenfadr

TR i, G ST | TaEe
BT i T Teemret=T widrao, girer waer
W ge-ifdrg & s7age wfee i) / midr
FHIAFH WE @l Bl 3 SRiEH BEl Bl
It srarfivey amaeasarai & YR W 2
12 7E $t 3ty & o e sfeafiag
wfirer et & wEftE T weeEE

CSIR-CSMCRI  conducts training programs
under the "CSIR-Integrated Skill Initiative."
These programs cover classroom, laboratory,
and field modules, focusing on component
specifications, system design and integration,
installation and testing technigues, and
equipment operation and maintenance.
Participants gain hands-on experience in
testing and measuring components and
system parameters. Field assembly, testing,
and moenitoring  are  also  included in
interactions within classrooms, laboratories,
and pilot plants.

The institute has organized training programs
on the following topics:

. Seaweed Cultivation and Processing
Technology
Soil & Water Testing Lab Analyst

. Theory and Practical Aspects of

Household Solar Thermal Gadgets
Solar Salt Production Process and
Quality Control Aspects

. Microalgal Diversity and their
Biotechnological Potentials

. Fermentation Technology

. Additionally, the institute offered

apprenticefintern programs, including
summer training, dissertation, and
internship opportunities for
graduate/postgraduate students.
These programs allow students to
pursue their academic projects related
to the training topics mentioned above
for a duration ranging from 2 to 12
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aftatarall &1 S gge § SERr Hee
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W SeTfee:

o fir o 2022-23 & fo e 412 wformfid
1 o, wiferT mferifiaT & areatae e =
Feeftar R @ ferar, forr gt 537 st
= wfdreror st & v o

* T 30% Wierantt oo @ & e,
nfdremor Fferet & Rl vy @ gesfw
el 8

ORI, A, JERG, I, el o

Hfed fRfi o=t & ot =+
f3TeroT ST F Wi T & A o

months, based on their academic
requirements,

Key Achievements:

The target for the financial year 2022-23
was 412 participants, but the actual
number of  attendees  surpassed
expectations, with a total of 537 individuals
participating in the training programs.
Around 30% of the participants hailed from
rural areas, demonstrating the inclusive
nature of the training programs.

Trainees from wvarious states, including
Gujarat, Rajasthan, Maharashtra, Assam,
Delhi, and Tamil Nadu, actively took part in
the training programs.

PTHIZHW SeaNoil Tl SaTel WATCHE AISTIPR BT IcUTaT I FHwTY BT

Production of Kappaphycus alvarezii seaweed elite seedlings and distribution
to farmers

AEequl Rl & 3erTE, Gl 9T AFEU $,  As part of the important tasks, the seedling

Heud, HivaagaR-HivauaaiamaTs & dige
SeqIeT WOFTEl H WET WEN @ A ¥
FUTEIEHE Hoala Tal ST & Falpe dral
1 Feure faa &) e fare Rt @ wdiape
Aot iy fémg o e e o A e
25-50 I E16T &1 99 2022-2023 & S &l el
¥ draig T amgfe &1 T

08

production lab at Marine Algal Research
Station, Mandapam, CSIR-CSMCRI  has
produced Kappaphycus alvarezii seaweed elite
seedlings through micro propagation. Elite
seedlings were distributed to seaweed
farmers. Each seedling weighs approx. 25-50 g,
Seedlings were supplied in two instalments
during the year 2022-2023.
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"t ATt &t P iR D FRIFHROT UR WITHSNTSIR PiercT uger HiRT&mr
CanEiL

CSIR-skill initiative training programme on “Seaweed Cultivation and its
Processing”

T fEE @ P 3N e TN W
HITHIATEAR FleTe Tt WINE0T FRDHT & 3T
a1 AT s R m od g wea R,
Feirr, dhagfiner wierat afft TEaRT TR & 105
wierifimt = W fomm FowEeE  sieand,
Ifefar 3iiv DT SfRferg Sy anféfes
w0 & ey S et S pf et (3,
A e, Hies ggfodl) § wmEeie nfiw
We fam T srEEie witenr I3 § aReafiml
@l gty & @l @1 a3 forg o i e @
et e . AFRETE, AT qerg
fier aie el & sEEadea & aoi Tl
H el dare el & aTer aRe HEE & Hes
W, I d@feuds Aol 3 e e W
daret 1 HY Y G TS BT ST ATE g
it fadia wriam & g R g 2 &t agawen
§it 12, uferaifiet & FwrEee Jead @ 9y
3 SR O AT TSTerd W AR IeTe

As part of CSIR Skill Initiative Training
programme on “Seaweed cultivation and its
Processing” was held in four batches and 105
participants  participated  from  Govt.
departments, industries, academic colleges
and fishermen communities. Hands-on training
was provided in cultivation methods (raft, tube
net, monoline methods) for economically
important seaweeds such as Kappaphycus
alvarezii, Gracilaria edulis, and Gracilaria debilis.
Participants in the practical training session
had the chance to work on their own in the field
performing  cultivation  tasks.  Through
interaction with seaweed farmers in the
coastal villages of Munaikadu, Thonithurai,
Ramanathapuram coastal district &
Adaikkadevan from Pudukottal District, they
gained knowledge of alternative livelihood,
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Fer: el 41amet ohT e A= oY s

Fig.: Lecture on seaweed basic information

fer: et draet &t i o e HiEne
Fig.: Hands on training on seaweed cultivation

income earning, and current problems with
seaweed farming. Industry visit was arranged
on the second day of the three-day event,
participants were taken to  AguaAgr
Processing Pvt. Ltd., and Aura Biotechnologies
Pvt. Ltd., Manamadurai, for learning of stage-
by-stage processing of the sap and
carrageenan from Kappaphycus alvarezii and
agar production from Gracilaria edulis,

o T (qeraTHt W wEee fafies, g AR
Fig.: Industry (Aquagr processing Pyt Ltd,
Manamadurai) visit

"HY, BRI 3R 3R & 77 Tt Sarer TEpRor U Uferor SrisH

Training programme on “Seaweed Processing for sap, carrageenan and agar”

RN HRFT & ded, TS0 ¥ 0.25
AOET Tet dharer R Ha EEieE-He
e, e i wepelt et reh Hige &
T fipam FrOmETEERE e W e g 8T
e o 2 T e 1) e L R e
21.09.2022-23.09.2022 & &RM 25 TN
Afgerat & forg did&dt da, doaerdtanman,
TETRIGRA & I FOTHIFHE HeaTioll H i1
wE H{9 e W A fREd wfieor e
e fmar | g wfdrenr 4, 211 feamm
3P, 108 e g taanT @F 315 &fie? &-
Y T Feare famar 3R Few feram oa wfdeget
@I Wi o mm
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Under FIMSUL programme, 0.25 TPD seaweed
processing  plant was commissioned at
Mandapam, which enabled decentralized
seaweed processing model. Successful pilot
run of carrageenan and sap production from
Koppaphycus alvarezii was done. Three days
training programme was organized along with
PDEC team, CSMCRI for 25 fisherwomen,
Ramanathapuram on carrageenan and sap
production from Kappaphycus alvarezii during
21.09.2022-23.09.2022. In this training, 2.1 kg of
agar, 108 kg of dry SRC, and 315 L of K-sap were
produced and handed owver to the fishery
department and trainees.
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Wl STaret AT T BHTUTHISHW SHeaTYoi B HATCHE DHICIU] CoATGHT Bl
fare=or

Distribution of elite germ plasm of Kappaphycus alvarezii to seaweed farmers

(%) 7S dare A - 2022 (amsdiudt-202) 7= (A) 60 kg of elite seedlings of Kappaphycus

e Her & SN 26 geaE, S,
AoE Ol U9 HEAN Sedln HE AN e
FreTen, T8, AeIg aTT TR e & warg
3R mg AT H 25 wihefie A FEw &
FUTEGDH a6 60 & Halcge diaign
fmRe fy (@) 31.10.2022 @1 afeg &
TR et & FATdaTg 6 3 Ha AR @
23 Tl walepe daige (900) e ey g

avvarezii distributed by Dr. Palanisamy, IAS,
Commissioner of Fisheries and Fishermen
Welfare & Managing Director, Chennai,
Tamilnadu to 25 progressive woman
cultivators from Sambai and Mangdu villages
of  Ramanathdpuram  district  during
International  Conference on  Applied
Phycology-zo22 (ICAP-202). (B) 23 kg of elite
seedling was distributed to 3 fisher women
(ooo seedlings) belongs to  Munaikadu,
Ramanathapuram district, Tamilnadu on
31.10.2022.

Fere: et - 2022 FHYET o SN ST, .0E. TeT T, HEIUE, Heeg UTe U9 SEHRT e HE SN wEy
forttares, dre=rd, erfirererrg amer wgelt dharer Rt ot el g R

Fig.: Elite seedling distribution to seaweed farmers by Dr. K.5. Palanisarmy, |1AS, Commissioner of
Fisheries and Fishermen Welfare & Managing Director, Chennai, Tamilnadu during ICAP-2022 conference
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Beach cleaning programme (swatch sagar, surakshit sagar campaign)

HiowamgaR-Hiagrdlama 3 gt e
e Terd (9.f9.5) T 97 fobg 1) e T e
HAW" A & Jeia Tl e (21 3
2022 ¥ HHTET) BT TR 7€ B qHE TR I
&1 | TR AT Fe de JREEE $E e S
firoeerag #) iy 21.08.2022 &1 &, f
Thel, HSUH ® BT & Y I g AT 11 R,
2022 (YHER) BT GIH gAN I &, 8 Al A
AT FE 92 W U ARl FERE @
e o s @ ran, 9, I e aiw
A TS T, Paiderdrs, HUT T4 AL,
HSUH TR Gea T afafer & wy & A femr
#iv st 4% FIEY ST, TS HoaTe,
qerH &R @l ww fiEwere, dmendae-
Higwtamand- i goE, Feus Rt afofér o
3 ¥ @ietet AT SNEY U2 WIEW & 35 ot
BE, 15 9 BE A wfmr N
HirauriemaE F 3 deFE 7 Ared
HHRIE & HAT form
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CSIR-CSMCRI initiated the beach cleaning
activity every Sunday (w.e.f 215t August 2022)
as part of the “Swachh Sagar Surakshit
Sagar” campaign initiated by the Ministry of
Earth Sciences (MoES). Our target beaches
are Ariyaman beach and Pirappanvalasai. The
campaign started with KV school students,
Mandapam on 21.08.2022 and concluded on
11th September,z022 (Sunday). On that day,
we arranged an awareness function at
Ariyaman beach. 5hri.T.Raja, Secretary, Raja
college of arts & Science, Kunjarvalasai,
Mandapam & The president, Mandapam
Town Panchayat was participated as chief
guest and Shri. V. Abdul Kadar Jailani, AD
fisheries, Mandapam and Dr. 5. Sivaprakash,
CSIR-CECRI-CTC wnit, Mandapam was guest
of honor and 35 UG students from Raja
college of Arts and science, 15 research
scholars and contractual workers, 3 scientists
from CSMCRI were participated awareness
function,

%
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Sl e fRreT AT (SRYTHT) B & T sexfded ARl AR
nge (3iele)

Interactive lecture and demonstration (online) under the Rashtriya Uchchatar
Shiksha Abhiyan (RUSA) Program

02.02.2023 @ deamlt Rl & wda swmw
Tore st (HRYUAT) HRiE o dea Y-S
el e RO G e S e 1 o M e s
qafeRyy fFRREr o 7R ey sl Se
farg artmen 4 sowifes anam & m=d
(3FTes), ForeT i " e Tag e T o
A 3= ST THTE eS0T ST S0 Eeh HeHeh!
2T AiF-H1EE UaT e+ & fory wrs oy greafie
g feam mam

Interactive lecture and demonstration
(online) in the 7-Days Mational Level Skill
Development Workshop on “Environmental
Monitoring Using Geospatial and Advanced
Analytical Techniques" under the Rashtriya
Uchchatar shiksha Abhiyan (RUSA) Program
at Kalyani University on 02.02.2023, entitled
“Development of programmable materials
for on-site detection of pollutants using
simple spectroscopic methods and other
cost-effective analysis” by Dr. Subhadip
Meogi, Principal Scientist, IMC Division.

SRR a3 g Jarit I RIfard se=r
Raising Awareness and Educating Youth

2022-2023 % SN TY-20 FIRER TEH F 5N $
W20 FAETeaT & ded, "Wedry GRadE 3 e
aiftem & @it Reemar @ ofias @1 v adtar g
HIT "HHE, TR 3R FEAT § Gty Sy
qREET OF TaTS 3R AT d@ H S forr T
T § sy widsg & foy g, qeRmse & o
FoTieh! ¥ ~ 5000 a1 Tpet! qed! ! Ta qH 5 7T
forar mar afR 9= g5 Tamrg @ diearfed fsar
T

Y20 Sumimit

Under Gzo presidency of India, participation
was made in dialogue and raising awareness
on “Climate Change and Disaster Risk
Reduction: Making Sustainability a Way of
Life" and “Research, Innovation and
startups related Climate Change™ at Youth-
20 summit during 2022-2023. In addition,
participation was also made in educating a
gathering of ~s000 young school children
from rural areas of Baramati, Maharashtra
for their future in science and encourage the
scientific temperament.

Saence Centre, ADT-Baramati



ENe] WX AT SUBRVI P RAGIcl Gd STasTiD Gee(ail A afcfhde it
Certificate course in theory & practical aspects of household solar thermal
gadgets

USeegdl-100 & dEd Wi fEagT @ g
e & Hier & W HivgadaR-uhea s
UEST T b e -100 @ B e
2023 & ST "Ee] |IY AT it guaei & g
3 egrgeIiE Teea! J wicfhde e ofifs & dea
a) siere e digues s R o nfdeor aff
i Aits # amifor fomar mam e 65 wfermf + s

T freferenera & e wetem AR R dar:
dirgargaredivaenfiorend | eeie gRR
i@ @ AT 2023 7 Teur fGafieer, siamn #
o e e ¥ weRTa fir mm Aereee
AR o R W e & frE T e
e fdt @rdey @ 2hr e 3w dhe s At S
Tereae & gamay & et &t s fEsT & Sou & fém
Tt 9 I Ao o Tt 8l

Two  Skill Development Courses entitled
“Certificate course in theory and practical
aspects of household solar thermal gadgets”
under “CSIR-Integrated Skill Initiative"” program
were conducted during January 2023 at Solar
terrace of Process Design and Engineering
Division under NWP-00. Training were
conducted in on  field mode. Total 65

participants were participated.

Science Conclave and Farmers' Mela at
Gurugram University: CSIR-CSMCRI Solar hybrid
dryer technology was showcased at Farmers
Mela Gurugram University in March 2023, DG
C3IR and farmers of Haryana and Delhi has
visited our technology counter. We elaborated
how technology can help themn for upliftment of
farmer's livelihood.
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BIF-ASITD GATS BIRIHH: ATCHIATS ST R-ASTTHT

Student-Scientist interaction program: CSIR-Jigyasa

P amifvs soefie (wageen) & aed
Hivamgae 1 Rorsme srdm vE! 37 det &
e vep foram-famet | Hare &1 W ) 59 SriwE o
JeeY Fpel TR W ged| H denfE de @) e
S e T & o e e e el o
& T o S @ D de] T T BT SR
3w demive wae § WedEd e | HiveangaR-
fagman (pr-denfie dud) sdeq & sufaes &
ey & T Tpelt wET @ HRe 3t defe wae
w Wy weed @ # faw daamEar-
HTETAHTSRATE ST a9 2022-23 F 3=E ST
wrenfee e o Bl of 2022-23 % S o
Aol 3 8 Feisd drisd At faw 77,
] o1 18598 B 3 880 i@ amar-ad

BT for |

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), different
programs were conducted by CSIR-CSMCRI in
the year 2022-23 to encourage school students
toward motivation and scientific

understanding. During the financial year 2022-
23; 9 offline and & online programs were
organized, total 18598 students and 880
teachers were benefitted /participated.
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WA TSR FTSTET PrRIHH o fTT W3S S TR- T 3RS §RT
ST HRiseT Y T

List of program organized by CSIR-CSMCRI for CSIR-Jigyasa program :.-_;;_55-"':-,_
5. Program Organized No of Mo of Teachers
No. on Students  attended
attended ®
1 "World health day celebration” Science 07.04.2022 261 155

and Health for Young Minds

[Dr. Vaibhav Misra, Professor, Department
of Microbiology, GajraRaja Medical
College, Gwalior (M.P.)]

2 CSIR-CSMCRI Foundation Day celebration  10.04.2022 160 10
on 1oth April 2022; Presentation on
“Tissue Culture™: Presentation on “salt”
[Dr. Mangal Singh Rathore and Mr. Bipin
‘Wyas, CSIR-CSMCRI, Bhavnagar]

3 Celebration of International Day of " Yoga 21.06.2022 1449 157
Personality Development by Yoga"
[Dr. Aruna Lohiya, Department of Yoga,
Shri Atal Bihari Vajpayee Govt. Arts and
Commerce College, Indore (M.P.)]

4 YRGB WA waT 3R faTe; 02.08.2022 769 57
Freedom Struggle of India and Science
[Dr. Arvind C. Ranade, Executive Director,
Indian National Science Academy (INSA),

Mew Delhi]

5 The world of salt and its application 25.08.2022 438 33
[Mr. Bipin G Vyas, Scientist, CSIR-CSMCRI,
Bhavnagar (Gujarat)]

5] Tribute to Engineers: Applying Minds to 15.00.2022 1585 g0

Engineering Solutions
[Shri Shivaprasad Khened, Former
Director, Nehru Science Centre, Mumbai]

7 Hands on preparation of coin battery at 22.09.2022 g0 2
KV Bhavnagar
[Dr. D.R. Chaudhary and Ph.D. Scholar,
CSIR-CSMCRI, Bhavnagar]

8 Solar : A renewable energy for brighter 26.09.2022 123 12

future
[Mr. B. K. Markam, Scientist, CSIR-CSMCRI,
Bhavnagar (Gujarat)]
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g ACSIR student visit; presentation, talk, Aug.-Sept 1276 47
demaonstration at schools under CSIR-800 2022

plDEram
D 10 CSIR foundation day 13.10.2022 263 21
1 Online Science Quiz Competition on the 30.11.2022 g2 0

birth anniversary of Dr. J.C. Bose

12 What should a student learn from the life 22.12.2022 519 16
of Ramanujan? [Dr. Rajesh Kumar Thakur,
Assistant Professor, SCERT, New Delhi]

13 Role of Scientists in India's Freedom 12.01.2023 1567 dg
Movement
[Dr. Shekhar C. Mande, Former DG, CSIR,
Former Secretary DSIR]

14 Online Science Quiz Competition on 28.02.2023 38 0
MWational science day

15 Mobile RO van, model of salt production 22- 4300 35
displayed at Bhavnagar Science City, 28.02.2023
Bhavnagar

16 Student-Scientist interaction, School visit &6-8 Feb., 780 30
[Dr. Gopal R. Bhadu, Dr. Anshul Yadav, 2023

CSIR-CSMCRI, Bhavnagar]

17 AcSIR student visit; presentation, talk, Feb-March 2494 128
demonstration under CSIR-Boo program 2023

18  Scientist-student interaction program 22.03.2024 44 2
“"Shree Dolat Anant Valiya School -
Bhavnagar (Adopted by Nilambag Police
Sation) visited Experimental Salt Farm

Total 18598 880
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TTTT AT o1 HoTTett
Library & Information System

Ufe GRS (Uheey) - @ SRy
Bu T & St Qe Y & S ads

& wEiferd foar mn & | wiredE
TeTeTd H Gl @l 7 T, T N IuersHar
& TFSNT T divd Ted i ATET Ha Hea &l
TRl @ AT dEUe @ TE gREer
drrarefiamang ofew & ooy dore o ot
Iuere & a1 Al eeaa B 3 waft
ST W S 7 T et W

RSl

et ¥ fife & arer-arer $-wa # off bt ardt &
EenTerd T e T e o g, e,
R, 4T, T, T & B!, A
FraHmEeT, A, SEiEEE anfe o 8
Fadt & 31.3.2022 o fife danel Fraftdm

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 KRC in
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 resources in the KRC as
©on as on 31.3.2022 are:

5r. No. Particulars Collection as on 31.3.2023
1 Books (English) 12486
Books (Hindi) 124
2 E-Books 160
3 Thesis 698
4 Back Vols. 27446
5 Micro-cards 67
& Microfilms 1326
7 Reprints 2698
Total 48516
e Databases
e st s fefses e &£t Databases and other digital materials are
- . ; - f o playing an increasingly important role in
_ St ofte ) 1 Fr the library's reference services and
T E SH A Y SCRE AT BB 9 research. The KRC has acquired several
AT, TAANT 5 OT e g 5T aaEe Wy @ databases. Besides them, KRC is also
- . - - having access to several databases
TeH & T G DI through National Knowledge Resources
i & Consortium. The list of databases includes:
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Title of Database
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Derwent Innovation

Web of Science

ASTM

Sci-Finder

Cambridge Structural Database

ACS Journals

|CDD (Intl. Center for Diffraction Data)

Mature Online

(el e I e T U i T Y

ProQuest Thesis & 5ci. Tech EBooks

Science Online

3

Chem Draw

=y
=

097

A AR o

AT & O 57 NS AN 12 T
afyaralt H wewmar & Hawedt oty g
HETE G F 95 &, 91 Teataa, e,
SR 3R aTEel Sl W W@l @ 4500 T
feras §-ufmail 7eh Ugd HaT & 981 81 |
2 TRt ey & HregH W @ue
ferm} @1 T Fe aTe) FE oY Bl

o
AR (e, Sl o,
SR, At AHAETHAR 3R
I fereferamerat @t +f SEiow wem i &

Printed and E-Journals

KRC is subscribing 57 International and 12
Mational Journals. The KRC is a member
of Mational 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 DD5 to other
libraries, such as CSIR Libraries, DST Labs,
DRDO, IITs ISERs and other universities.

gg@

|
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TS IR-ATCACAN 13RS W SINEI0T Hifer &1 paraas

Implementation of Reservation Policy at CSIR-CSMCRI

T &1 A R R H T | S aeEt S St ¥ fwdt anfedt |

Category/Level wEar o6t HET T F o F

of Posts Total No. | [ATerer & #Ten [wfirarer i e [afirerer & W

of filled up| Mumber of 5C’s | Number of 5T's Number of OBC's

* pasts {With Percentage)| (With Percentage) | (With Percentage)

el i IV

(irdz 3 afte 4 ) 83 09 o5 12

Scientists Gr IV (10.23%) (5.68%) (13.64%)

(in pay band 3 & 4)

Geicar el

iz 2,3 3wa -8 fa] 3 03 a7

Technical Gr 1l (21.43%) (10.71%) (25.00%)

(in pay band 2,3 &

et i ||

(rds 1 sitez ) 05 04 o9

Technical Gr i 43 (11.1%) (8.89%) (20.00%)

(in pay band 1& 2)

Tt 1% |

(= 14) 07 02 00 00

Technical Gr | (28.57%) (0.00%) (0.00%)

(in pay band 1)
T

Administration

TE -1

e R E )] o oo oo 0o

Fraup-ﬂ } 4 (0.00%) (0.00%) (0.00%)
in pay band 3 & 4

T = &t

(w29 & 00 02 02

?mup-i d2) (0.00%) (12.50%) (12.50%)
in pay band 2

TE =

LRk . 03 o1 g

E-‘-mUP-':I-; I (13.64%) (4.55%) (40.91%)
in pay band 1

HeRTRaTel

(hdz14) 03 02 00 00
Safaiwala (100%) (0.00%) (0.00%)

(in pay band 1)
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Corporate Society Responsibility

HTHHNEAN- AT ANAE  F FoNow
A goa, S & Tt Rl & ! e
T 3 S BT HERE w9 4 g & o0
FERE, T WS & frg S OF @it 9 quw
WS e, e e T G.SR
776(E) &1 &ieh 11 aiFgar 2019 & HeTa & a1
T TR, 2013 i €T 13, ST VI & aEd
rETfaen-aTfelen At < forg St aflk efalew &g
aEarlt 59 wge @ & g #uRe amfie
TTRENO (HICHaN) & T8 FATHu g
Tifer ST ey 37 o fea &1 et wfioean argee
et VIl & wafte IR vl & fow ar
qREHTSEET qoet 8 R TffakEr §
FTEHT, TN U SEiag o et aorarean
2 fer sie &t et &1 e dtew wvens v v
9¢ (feeguacadl) & e, FEe-qd &
TS U T8 8000-12000 SIEH UT Wi & fory
0.1 THUETS! ST 9T @ ool & JRAT Wi (T
) & wE sl e AEE v i
wrifere &t #1 78 SfieaegueueE! o1 @ Feeg
WA & W ST et Tl e O
T H HI2 9 1 G S #1 duaada.
HITTRTaTRaE @7 g B G I T A
wSH T 3 wsg e & ufe e 9t
T frE 1d g & for sitesrguanadt
& GETEERTET B HCH AT TS
s g B TS A SN AT
gt & e ST dher SR F A
v & o vAEEd] aa @ W avaare & § v
T I e Bl

CSIR-CSMCRI has  started receiving the
research project funds under the Corporate
Society Responsibility (CSR) to provide positive
social value, the opportunity for corporations
and companies to positively engage with
communities across all levels of society,
improve the knowledge and skill for the rural
community, and providing the collaborative
platform for industries and corporates for
socip-economic benefits under Section 13,
Schedule VIl of Companies Act, 2013 after the
amendment dated 1th October 2019 vide
gazette notification number G.5.R 776(E). All
C5R funding are received for appropriate items
related to schedule VIl or for activities related
to Research, Development & implementation
of CSR activities in Project/ Programme mode
only. Gujarat Water Supply and Sewerage
Board (GWSSB) has sponsored a project
entitled "“Commissioning and Maintenance of
0.1 MLD Capacity Brackish Water RO Plant (one
nos.) for &opo-1z000 TDS Feed Water at
khardoi Post of BSF, Kutch-Bhuj”. This is an
appreciable effort from CWSSB that supports
the Jawans, helping them in getting good
quality drinking water. CSIR-CSMCRI thanks
office bearers of GWS5B for providing C5IR-
CSMCRI the opportunity to serve the nation
and for their social responsibility and concern
in society towards nation building. We also
thank and appreciate CSIR-CSMCRI MSST team
for their tireless effort in organizing and
successful completion of the project.

=
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process for the production of Maity Tapan Kumar =
keratin and melanin from waste =
human hair Q
14 | Process for improved seaweed Pushpito Kumar Ghosh, Dibyendu 426405 g
L
£
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biomass conversion for fuel Mondal, Kamalesh Prasad, Arup
intermediates and fertilizer Kumar Siddhanta
15 An improved process for Ray Paramita, Puyam Sobhindro 427716
preparation of ultrathin-film- Singh, Polisetti Veerababu
composite nanofiltration
membrane for water softening,
desalination and purification
Foreign Patent Filed:
Sr. Title Inventors Patent Application | Country
No. No.
1 Ultrathin polymer nanofilm Karan Santanu, 17/788768 us
composite membrane and a Sarkar Pulak, Modak
process for preparation thereof | Solagna
z Ultrathin polymer nanofilm Karan Santanu, 2022-539003 JP
composite membrane and a Sarkar Pulak, Modak
process for preparation thereof | Solagna
3 Ultrathin polymer nanofilm Karan Santanu, 20906041.7 EP
compaosite membrane and a Sarkar pulak, Modak
process for preparation thereof | Solagna
4 Highly selective ultrathin Karan santanu, sarkar | 17/786357 us
polymer nanofilm composite pulak, modak solagna
membrane and process for
preparation thereof
g Highly selective ultrathin Karan Santanu, 20906041.7 EF
polymer nanofilm composite Sarkar Pulak, Modak
membrane and process for Solagna
preparation thereof
&) Highly selective ultrathin Karan Santanu, 2022-539360 P
polymer nanofilm composite Sarkar Pulak, Modak
membrane and process for Solagna
preparation thereof
7 Highly selective ultrathin K.aran Santanu, 10-2022-7025763 KR
polymer nanofilm composite Sarkar Pulak, Modak
membrane and process for Solagna
preparation thereof
8 Ultrathin polymer nanofilm Karan Santanu, 2022-7026006 KR
composite membrane and a Sarkar Pulak, Modak
process for preparation thereof | Solagna
g Compounds for detection of Chatterjee Pabitra 2021336915 Al
homocysteine and its method Baran, Debnath
of preparation thereof Snehasish, Nair Ratish
Rajgopalan
10 | Compounds for detection of Chatterjee Pabitra 18/024376 us
homocysteine and its method Baran, Debnath
of preparation thereof Snehasish, Nair Ratish

Rajgopalan

Y.



Foreign Patent Granted:
Sr. Title Inventors Country | Patent No.
MNo.
1 Preparation of Kannan srinivasan, sivashunmugam
functionalized castor oil sankaranarayanan BR 112017001289
derivatives using solid
acid and base catalysts
2 A new regent for specific | Firoj Ali, Sunil Babanrao Aute, Anila us 1319331
detection of HOCL in Hoskere Ashok, Suman Pal, Amitava
physiological condition Das
3 Movel ion exchange Uma Chatterjee, Suresh Kumar
membrane and the Jewrajka, Sreekumaran Thampy CA 2919820
process of preparation
thereof
4 | A process for the Maiti Pratyush, Haldar Soumya,
preparation of potassic Maiti Subarna D IDPooo0&38
fertiliser from alcohol 32
distillery effluent
5 Integrated process for Pratyush Maiti, Krishna Kanta Ghara, | BR
potash recovery from Soumya Haldar, Meha Pratap Patel, BR112018004
biomethanated spent Subarna Maiti, Prasanta Das, 742-2 Bi
wash with concomitant Charola Samirkumar Kanjibhai
environmental
remediation of effluent

4. ﬂﬁﬁﬁ 3T / Technology Transfered

SN. sieroor it fafEr WHATaRAr & A / Name of the Technology
Microalgal mass cultivation and utilization of autosettled
1 23-02-2023 . : . :
microalgal biomass for crude oil generation
2 06-02-2023 Utilization of Dry Sea Mix Knowhow
3 03-02-2023 Acfd‘ and oxidative reslstalnt cation exchange membrane
and its method of preparation thereof
4 23-01-2023 Curd strip technology for curd preparation
Production of Sap from Kappaphycus alvarezii and its
2 21-01-2023 application
6 0g-12-2022 Process for preparation of liquid seaweed plant Bio-
stimulant (LSFPB) from brownalgae — Sargassum
16-11-2022 Preparation of Activated Carbon from leftover Rice Husk
/ Ash waste after extraction of Silica
8 21-10-2022 Process Know how to prepare 100%water soluble FCO grade
S0P from distillery ash
9 16-09-2022 Prodlucticrn of Sap from Kappaphycus alvarezii and its
application
09-09-2022 Process for preparation of Liquid Seaweed Plant Bio-
10 stimulant(LSPB) from brownalgae — Sargassum

B3
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» 21-07-2022 Process for preparation of Liquid Seaweed Flant Bio-
stimulant(LSPB) from brown algae - Sargassum
. 00-06-2022 Recovery of aleuritic acid from the seedlac

5. anfeaE=er & ?ﬁﬂﬁﬂ?ﬁ?ﬂﬁﬂmfﬂmﬁ / Papers/Lectures Presented in

Seminars/Conferences
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SM. | Title of the paper Name of the Seminar/ | Venue Author(s)
Conference
1. | Highly active and scalable | International HIT Kolkata, India | Dr.Ankush

503H functionalized | conference on | 14-16 April 2022 Biradar
carbon catalyst | “Advance in Chemical
synthesized from bagasse | & Material Sciences”
for transformation of bio-
based platform chemicals
into fuel precursors and
its in-depth
characterization studies
Development of a high- International ICAR-Mational Privanka
frequency adventitious Symposium On | Institute for Plant | Rajput, Parinita
shoot regeneration using | “Advances In  Plant | Biotechnology, Agarwal, D. R.
cotyledon explants of an | Biotechnology and | New Delhi Gangapur &
important oilseed crop Nutritional Security” 28 -30 April 2022 | Pradeep K.
Sesamum indicum L. Agarwal

using new
systems [Invited Talk]

Sustainable production of
seaweed based products
solvent

ASM student Chapter
2019-2022  (American
Society far

Microblology, USA)

Madurai Kamraj
University; 28
April 2022

Dr. Kkamalesh

Prasad

Exploring Alternatives in

International Webinar

Department  of

Dr.Saravanan

added products

Catalysis [Invited Talk] on Photochemistry Chemistry, 5t. | Subramanian
Joseph’s College,
Bangalore; 14
May 2022
Formic acid: A sustainable | International KAUST, Thuwal, | Dr.Ankush
route towards carbon conference on Carbon | Saudi Arabia; 18- | Biradar
energy neutral systems Capture and | 18 May 2022
Utilization: challenges
and opportunities in
Catalysis
Hierarchical Porous | International KAUST, Thuwal, | Dr.Ankush
Nitrogen-doped  Carbon | conference on Carbon | Saudi Arabia; 16- | Biradar
supported MgQ  as | Capture and | 18 May 2022
excellent composite for | Utilization: challenges
CO. Capture at | and opportunities in
atmospheric pressure and | Catalysis
Conversion to  walue-

BEET]



7. | Direct hydrogenation of | International KAUST, Thuwal, | Dr.ankush
CO2 to formic acid using | conference on Carbon | 5audi Arabia; 16- | Biradar
Ru supported (Co304 | Capture and | 18 May 2022
oxide as an efficient | Utilization: challenges
heterogeneous catalyst and opportunities in

Catalysis
8. ":@ﬁ drarer Far & 7 3y | International Matri | CSIR-CSMCRI, Dr.  Kamalesh
. . Bhasha Divash Bhvnagar, Prasad
a F 3gani § [Invited 27 June 2022
Talk]

9. | Defluoridation International CSMCRI, Jhanvi Lakhani,
performance evaluation Workshop on Water | Bhavnagar, Mayank
of tailor-made low Purification Gujarat Saxena, Saroj
pressure reverse osmosis | Technologies, Arsenic | 28-30 June, 2022 | Sharma and A,
membranes, International | Removal from Bhattacharya
workshop on water Croundwater and
purification Technologies | Integrated Water

Management
(IWWPT-2022)

10. | Influence of salt WWPT, 2022 CSIR-CSMCRI, Mayank
concentration on Bhavnagar, Saxena, and A.
preparation and Gujarat, 28-30 | Bhattacharya
separation performance June, 2022
of poly(piperazine-amide)

Thin film Compaosite
membranes

1. | Sustainable IWWPT, 2022 CSIR-CSMCRI Rank M, Dr.
phytoremediation and Bhavnagar, Aneesha Singh
water quality Gujarat; 28-30
improvement by Juncus June 2022
rigidus of RO reject water
for agriculture
applications

12. | Quest for the arsenic | IWWPT,2022 CSIR-CSMCRI, Dr. Saroj
remediation  technology Bhawvnagar Sharma
of drinking water: 28-30 June, 2022
Initiative of CSIR-CSMCRI
[Invited Talk]

13. | Catalytic Proximal- | Young Scientists | Indian  Chemical | Dr.  Sukalyan
Selective Conclave Society; 30-31 July | Bhadra
Functionalization of 2022
Commeon Organic Building
Blocks [Invited Lecture]

14. | Tailoring Organic High-end workshop on | Virtual; 2 August | Dr.5aravanan
Materials for Task Specific | materials engineering | 2022 Subramanian
Applications [Invited Talk] | in  wearble devices,

NTDM, Chennai, Tamil
Nadu

15. | Downstream  Processing | High-End  Workshop | 7 August 2022 Dr.  Kamalesh

of seaweeds [Invited Talk] | on Hands in Prasad
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specialised techniques

in seaweed
biotechnology: A multi
s et e prolonged Approach
16. | Recovery of sodium International IIT Roorkee; 8 — | Dr. Parul Sahu
chloride and sodium Conference on |10 September,
sulphate from salt refinery | Chemical Engineering: | 2022
waste by crystallization Enabling Transition
technigues Towards Sustainable
Future
17. | Efficient processing of “Valuable  products | Virtual; 56, | Dr.  Kamalesh
seaweeds for products) from renewable | October 2022 Prasad
resources” of
European Federation
of Biotechnology
18. | Soil microbial community | International The Indian | Dr. Chaudhary,
for  greenhouse  gas | Conference on | Ecological D.R. and Kumar
emission (CH4) under | Sustainable Society, M
various vegetations from | agricultural Ludhiana, 13-15
the intertidal zone of the | innovations for | October 2022.
coastal area resilient agri-food
systems
1g9. | Characterization of | International Dr. Shakuntala Kumar, M.,
extracellular polymeric | Conference on Misra National Somi, R., Dr.
substances from marine | “Research Rehabilitation Chaudhary,
biofilm-forming Methodology (ICRM- | University and D.R.
2022)" Science Tech
Institute,
Lucknow; 28-30
October 2022
20.| A holistic approach for AIChE Annual Meeting | Phoenix, Arizona | Dr. Parul 5ahu
inorganic salt recovery 2022, USA; 1318 MNow.
from wastes generated 2022
from commeon salt
harvesting activities
2. | Impacts of COz2in Institution's Virtual; 15 | Dr.Saravanan
environment and Innovation Council | December 2022 Subramanian
chemical making process | program, HNToMm,
E [Invited Talk] Chennai, Tamil Nadu
= 22.| Exploring Alternativesin | National Conference | OM  Education | Dr.5aravanan
= Catalysis: Unfolding the on Inclination and | Campus, Subramanian
a Potential of Simple Revaolution in | Junagadh,
; Molecules and Materials Chemistry Gujarat; 56
E [Invited Talk] January 2023
= 23.| dreular  Economy  for | National Conference | Bhakt Kavi | Dr. Govind
b sustainable Development | on “Inclinations and | Marsinh  Mehta | Sethia
o [Invited Talk] Revolution in | University,
& Chemistry" Junagarh,
E Gujarat; 5-6
LE January 2023
136




24.| Mew solvent based blue | Mational Conference | OM Science | Dr.  Kamalesh
biorefinery for Chemicals, | on “Inclinations and | College, Junagad, | Prasad
functional materials and | Revolution in | Gujarat; & January
fuels from  Oceanic | Chemistry” 2023
biomass [Invited Talk]

25.| Halophytes: Unique | First ISFP-SKS Award | ICGEB, New Delhi | Dr.Pradeep K.
genetic resource of salt | Endowment on Jan. 07, 2023 Agarwal
tolerant genes for | Celebration event
developing future climate
resilient crops

26.| & quest of biomass | International IcT Jalna, | Dr.Ankush
towards  nanocatalysts | conference an | Aurangabad; 10-11 | Biradar
and sustainable process “Manomaterials  and | January 2023

Sustainable
Applications”

27. | Hierarchical Porous | International IcT Jalna, | Dr.Ankush
Mitrogen-doped Carbon | conference on | Aurangabad; 10-11 | Biradar
supported MgO  as | “Nanomaterials  and | January 2023
excellent composite for | Sustainable
o, Capture at | Applications"
atmospheric pressure and
Conversion to  value-
added products

28.| Red algal sap- A potential | 4th India International | 1ICC Ahmedabad; | Vyas K, Dr.
growth-promaoting Seaweed Expo and | 1718 January | Aneesha Singh
supplement to  plant | Summit 2023 2023
tissue culture

29.| Exploring Alternatives in International Department  of | Dr.Saravanan
Catalysis: Organocatalytic | Conference on Current | Physiology, Subramanian
approach towards the Trends in  Medicinal | Saveetha Dental
synthesis of important Chemistry College and
hetercatoms [Invited Hospital & ACT,

Talk] Mumbai;  24-25
January 2023

30.| Research and Third CSIR-NASB | Virtual; 09 | Dr.  Kamalesh
competencies of CSIR- (Mational Academy of | February 2023 Prasad
CSMCRI Science-Belarus)

Topical
31. | Catalysis with Simple International Department  of | Dr.Saravanan
Molecules [Invited Talk] | Conference on | Chemistry & | Subramanian
Interdisciplinary Research,
Research in Chemistry | Nesamony
Memorial
Christian College,
Marthandam,
Tamil Madu; 24-25
February 2023
32.| Invited Lecture Mational Seminar on | Dr. Harisingh Gour| Dr. Moutusi
Recent Advances in | Vishwavidyalaya | Manna
Chemical Sciences Sagar, Madhya
Pradesh;  March
137
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2023
33.| Catalytic Proximal- | International Dibrugarh Dr.  Sukalyan
Selective symposium,  Recent | University; 1-3 | Bhadra
S Functionalization of | Advances in Materials | March 2023
Common Organic Building | Chemistry and
Blocks [Invited Lecture] Catalysis
34.| Defluoridation Advances in Materials | Department  of | Jhanvi Lakhani,
. performance evaluation Science:  Challenges | Physics, MKBU, | Mayank
= of tailor-made low- and Opportunities Bhavnagar; & | Saxena, Dr.
ﬁ pressure Nano Filtration March 2023 Saroj Sharma
o= membranes and Dr. A
g Bhattacharya
35.| Poly(vinyl alcohol)- | Advances in Materials | Department  of | Mayank
Polysulfone  composite | Science:  Challenges | Physics, MKBU, | Saxena, and Dr.
membranes based on | and Opportunities Bhavnagar; 6 | A
recycled polysulfone: salt March 2023 Bhattacharya
: separation performances
E 36.| Sorption  of  Carbon | International Mohanlal Dr. Govind
Dioxide, and Nitrogen on | conference on | Sukhadia Sethia
Porous Hyper-Cross- | “Recent  Innowvations | University
Linked Aromatic | in  Biotechnological, | Udaipur,
Polymers: Effect of | Chemical, and | Rajasthan; 1516
Textural Properties, | environmental March 2023
Composition, and | Sciences"
Electrostatic Interactions
[Invited Talk]
\ 6. ACN-GET HEY / Inter Agency Linkages
SN Project Mo. Project title Funded By MName of Amount
the PI Received in
2023-33
Grant-in-Aid Projects
1 | BDIM/GAP[2153/2 | Technology assessment for | DST - New Delhi | Dr. Rs.8,88,920
iy 022-23 edible seaweed production | (TIFAC) Vaibhav
E (Monostroma  sp.) and Mantri
pls seedling production
S (Gracilaria Dura)
% 2 | BDIM/GAP/z154/2 | Deployment of sustainable | GUJCOST -| Dbr. Rs.14,18,391
% 02223 concrete for reducing brine | Gandhinagar Bhoomi
= water losses in Earthen Salt Andharia
m Pans:  An  experimental
% investigation at CSIR-
= CSMCRI, Bhavnagar.
E 3 | BDIM/GAP/[2155(2 | Functionalized s-Heptazine- | SERB-Mew Delhi | Dr. Joyee | Rs.10,36,00
022-23 containing  materials and Mitra o
LE their applications in  CO;,
L
138




utilization
4 | BDIM/CGAP/2156/2 | Award of DST INSPIRE | DST-Mew Delhi | Dr. Rs.4,58,960
022-23 Fellowship to Ms. Maonika Aneesha
Vinubhai Rank [IF-z00177] for Singh
pursuing PhD at CSIR-CSMCRI (Guide)
Bhavnagar
5 | BDIM/CAPR/:157/2 | Solar thermal dryer for | MNECTAR-Mew | Dr. 5| Rs.350179
022-23 improvement of livelihood of Delhi Maiti
fishing communities
6 | BDIM/GAP/2158f2 | Polymerized Molecular | Ministry of Mines, | Dr.Amal | Rs.8,99,000
022-23 Receptor Solid Sorbents for | Shastri  Bhavan, | Kumar
Size-Selective  Recognition | New Delhi11o 003 | Mandal
and Separation of Rare Earth
Elements.
7 | BDIM/GAP(215g(2 | Understanding the | Science and | Dr.Mout | Rs.11,92,499
022-23 mechanism of  thermo | Engineering usi
stabilization of a | Research Manna,
commercially important red | Technology
alga Kappaphycus alvarezii via | Bhavan, Mew
homeoviscous via | Mehrauli  Road
homeoviscous adaptation New Delhi-110016
8 | BDIM/GAP/2160/2 | Development of novel Seience and | Dr.Sukal | Rs.12,25,380
022-23 catalytic alpha- Engineering yan
Functionalization Strategies | Research Bhadra
for Carboxylic Acid Technology
Equivalents: Application in Bhavan, New
Marine-Derived Bioactive Mehrauli  Road
Compounds New Delhi-11o06
g | BDIM/GAP{2161(2 | Designing Homogenous and | Science and | Dr.Ankus | Rs.13,23,700
022-23 Heterogeneous Engineering h Biradar
Multifunctional Catalysts for | Research
Tandern Hydroformylation of | Technology
Clefins Bhavan, Mew
Mehrauli  Road
Mew Delhi-110016
10 | BDIM/GAPR/2162/2 | In planta functional | Department  of | Dr. Rs.
0232-23 validation of Rabringy, E3-Ub- | Science & | Parinita 12,08,304
ligase from recreto- | Technology Agarwal,
halophyte Aeluropus | Ministry of | DST-
lagopides towards ionic and | Science & | Wos
oxidative stress tolerance Technology
Technology
Bhavan,
MNew Delhi -
10016
n | BDIM/GAP[2163/2 | Award of DST-INSFIRE | Department  of | Dr. Shilpi | Rs.4,58,960
022-23 Fellowship  to Mr.Asish | Science & | Kushawa
Maurya [IF-200396] for | Technology (Guide)
pursuing PhD at  CSIR- | Ministry of
CSMCRI, Bhavnagar Science &
Technology
138
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Technology
Bhavan,
Mew
10016

Delhi -

12 | BDIM/GAP(2164(2  Award of DST-INSFIRE | Department  of | Dr. Rs.4,58,960
022-23 Fellowship to Mr. | Science & | Suresh
Parthapratim Bera [IF- | Technology Kumar
200396] for pursuing PhD at | Ministry of | Jewrajka
CSIR-CSMCRI, Bhavnagar Science & | (Guide)
Technology
Technology
Bhawvan,
Mew  Delhi -
110016
13 | BDIM/GAP/2165/2 | Award of DST-INSPIRE | Department  of | Dr. Rs.4,58,960
022-23 Fellowship to Mr. Manas | Science & | Santanu
Ranjan Puhan [IF-200497] for | Technology Karan
pursuing PhD at CSIR- | Ministry of | (Cuide)
CSMCRI, Bhavnagar Science &
Technology
Technology
Bhawvan,
Mew  Delhi -
110016
14 | BDIM/GAP/2166/2 | DBT-JRF (Category-) in favor | Regional Centre | Dr Rs.2,94,033
02223 of Ms.Ankita Baliram Shandul | for Biotechnology | Moutsi
for pursuing FhD at CSIR- | NCR Biotech | Manna
CSMCRI, Bhavnagar Science Cluster, | (Guide)
Faridabad - 121
o001
Haryana  (NCR
Delhi)
15 | BDIM/CAP2167/2 | Soil nutrients, enzyme | Gujarat State | Dr.D.R. Rs.
022-23 activities  and  microbial | Biotechnology Chaudha 23,348,820
community in natural farming | Mission ry
of coastal and semi-arid | Department  of
agroecosystems of Gujarat Scienced
Technology,
Gandhinagar,
Gujarat -3820m7
16 | BDIM/GAP/2168/2 | Wastewater remediation | Gujarat State | Dr.Dives | Rs. 9,40,160
02223 through electrochemical | Biotechnology h M
anodic oxidation using LDH- | Mission Srivastav
MXene composites Department  of | a
Science&
Technology,
Gandhinagar,

Gujarat -382017

U0




Consultancy Projects
1 | BDIM/CNPf1433/2 | Bromine Recovery from | M/s. Tata [ Mr 5 C Rs.
022-23 Reject Brines Chemicals Upadhya 4,24,000
Limited ¥
Mithapur,
Devbhoomi
Dwaraka District,
Gujarat - 361 345
2 | BDIM/CNP[1434/2 | Expert analysis and necessary | M/s. Tata | Dr Rs.
022-23 technical inputs to increase | Chemicals Arvind 6,99,400
salt purity yield and pH | Limited Kumar
management in solar salt | Mithapur,
works of M/s. Tata Chemicals | Devbhoomi
Limited, Mithapur Dwaraka District,
Gujarat - 361345
Sponsored Projects
1 | BDIM/S5Pf1444/2 | Field Trial "Aquaboost" in | Bengal Biotech & | Dr. 5| Rs.99,999
022-23 shrimp culture for | Research, Purba | Haldar
performance evaluation. Medinipur (WB)
2 | BDIM/SSP/1445/2 | Process improvement in | M/s. AAA Salt and | Dr.Arvin | Rs. 3,87,925
022-23 existing process for recovery | Chemicals Pvt.Ltd | d Kumar
of bromine as well as | 408,4th floor
production of hydrobromic | Building A 5SNS
acid from seawater/ saline | Atria, Vesu, Surat-
water] RO plant reject and | 365 007
development of process of
recovery of marine chemicals
from bromine plant
discharge and brine
3 | BDIM/SSP1446(2 | Feasibility study for recovery | Dev  Salt  Privet | Dr. Rs. 2,71,076
022-23 of marine chemicals including | Limited Arvind
magnesium chemicals from 88-A  Panchwati, | Kumar
de-brominated bitterns P.N Marg,
Jamnagar
4 | BDIM/SSPj1447/2 | Design of Solar salt ponds for | M/s. Jay Water Dr. Rs. 1,75,000
022-23 management of RO reject | Pvt. Ltd Bhoomi
water and evaporation of 288 | House No:o4, 4th | Andharia
KLD reject brine at Jasol | Floor
tehsil of Barmer district, | Magnest
Rajasthan Corporate Bank
Thaltej, Gujarat
Collaborating Projects
1 | BDIM/CLP1212{20 | Design and commissioning of | Tata  Steel - | Dr. Rs.28,66,12
22-23 zomifhr  capacity  hybrid | Jamshedpur Mirmal 8
membrane plant for chloride | (Jharkhand) Kumar
rermoval Saha

m

By
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2 | BDIM/CLP/1213/20 | Proof of concept and | Agrocel Dr.Kamles| Rs.15,41,277
22-23 feasibility studies on the | Industries Private | h Prasad
development of seaweed | Limited.
based thin films for flexible | BHUJ, Kachchh,
packaging applications | Gujarat, 370001
suitable for agro products
Others, if any
1 | BDIM[TSP/1431/20 | |dentification of dredging site | Essar Bulk | Dr. 5 Rs.
22-23 for proposed expansion of | Terminal (Salaya) | Haldar 540,000
letty at Salaya, Gujarat by | Ltd, Dwarka
Essar (Gujarat)
2 | BDIM/TSP1432/2 | Marine Monitoring study for | Unique Dr. 5 | Rs.21,24,00
021-23 proposed construction of | Construction, Haldar o
conventional barrage for | Surat
water purpose across river
Tapi, near village Rundh-
Bhata, Surat
3 | BDIM{TSP1433/2 | Long term assessment of | The Gujarat | Dr. 5 | Rs.a,18,00,0
022-23 ecology and environment of | Maritime Board, | Haldar 0o
Alang-Sosiya Ship Recycling | Gandhinagar
Yard, Gujarat as per
directives of Mational Green
Tribunal (NGT)
4 | BDIM/GDAf1006/2 | Hands-on-specialized SERB-New Delhi Dr Rs.
022-23% technigues in  seaweed Santlal 4,00,000
biotechnology: Multipronged Jaiswar,
approach APG&B
Division
5 | BDIM/TSP(1434/2 | Report on the environmental | Shanro Key Chem | Dr.  Anil | Rs. 4,13,000
02223 monitoring and assessment | Industries Pvt.Ltd | Kumar M
of surface water, ground | Survey  MNo.46/1
water and soil. Kumbharvada
Mari Road, Vadva,
Bhavnagar 364
o004
& | BDIM(TSPf1435/2 | Ambient air distribution and | Gujarat Pollution | Dr. Rs.
022-23 source apportionment study | Control Board | Hitesh T | 17,40,000
of 2, 4-0 (2, 4- | (GPCB) Saravaia
dichlorophenixy acetuc acid) | Gandhinagar - 382
and impact on Cotton and | 010
Pigeon peas (Tuver) crops in
the Bharuch, Vadodara and
Chhotaudepur area.
7 | BDIM(TSPf1436(2 | Supply and install one | IIT Ropar | Dr. Rs.
022-23 electro-deionization (EDI} | Rupnagar 140 001 | Vaibhav 3,590,600
142




unit (Capacity:50 LPH) Punjab Kulshres
tha
8 | BDIM/TSP/1437/2 | Environment impact Modest Dr.5 Rs.
022-23 Assessment and Infrastructure Haldar 17,40,000
environmental management | Pvt.Ltd
plan{EIA/EMPF) for total ship | Ramsar
solution project (ship Yard,Mear  Old
building/repairing/recycling) | Ferry Workshop,
at Nava Ratanpar, Nr.Ghogha | Old Port
Bhavnagar
g | BDIM/TSP/1438/2 | Expert Analysis and TATA Consumer | Dr Rs. 2,47,500
022-23 necessary technical inputs to | Products Limited, | Arvind
address the problem of Bengaluru Kumar
yellowing of pouches of salt
and selutions
10 | BDIM/TSP/1439/2 | Study on discharge of treated | M/s. Chemical | Dr s, 84,746
022-23 effluent generated from | Salts Producers | Arvind
Magnesium Carbonate, | Pvt Ltd | Kumar
Magnesium  Hydroxide & | #05,106, GIDC
Magnesium Trisilicate | Chitra,
manufacturing plants for its | Bhavnagar-
use to produce industrial | 364004, Gujarat
grade salt in solar salt works
11 | BDIM[TSPf1440/2 | Consulting and  analytical | Memtrix Dr. Rs. 4,094,125
022-23 service  to  setting  up | Technologies LLP, | Puyam 5
reinforced  hollow  fiber | (4316, Vatva | Singh
membrane production line at | GIDC Road,
M/s. Memtrix Technologies | Vatva GlDC,
LLP, Ahmedabad Ahmedabad-382
445, Gujarat
12 | BDIM/TSFh441/20 | Installation of Electro-dialysis | Pandit Deendayal | Dr. Rs. 4,42,367
22-23 of size 30%60 cm® for water | Energy University | Vaibhav
desalination at Pandit | Ralsan, Kulshrest
Deendayal Energy University | Gandhinagar ha
(PDEU) Gandhinagar Gujarat — 382 426
13 | BDIM/TSP/1442/2 | Developing prototype to | Grasim Industries | Dr.5 Rs.
022-23 reuse the brine discharge | Limited Haldar 6,30,000
from proposed desalination | (Unit Indian
plant for salt pans as | Rayon), Veraval
migratory birds’ habitat Dist: Gir somnath-
362266,Cujarat
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7. Wmﬂﬁ'ﬁiﬁmf Human Resources Development

A. T TR GRT AfTEr i F ARfQRt / Training programmes attended

by staff members
SN Title of the Programme Organizer Date Name of the Staff
1. One week Mational e - CSIR-IMMT 13-18 June, Mr. Govindkumar G
Workshop on Innovation & 2022 Amaliar
Intellectual Property Right
2, Academic writing CSIR-CSMCRI, 22-26 Dr. Bipin G. Vyas
Bhavnagar August, 2022
3. Publishing in Biological Taylor and Francis | 12 Sept., Dr. Kanti Bhooshan
Sciences Journals Group, UK 2022 Pandey
4. Essentials of Technology CSIR-CSMCRI, 12 Sept., Dr. Bipin G. Vyas
Transfer Bhavnagar 2022
5. Capacity Building Programme | Amity University | 19-30 Sept,, | Dr. R. ). Tayade
for Technical Personnel Uttar Pradesh 2022
6. Capacity Building Programme | Amity University | 19-30 Sept., | Mr. Raymond Soreng
for Technical Personnel Uttar Pradesh 2022
7 21st Foundation Training IIPA, Mew Delhi 19 Sept to 11 | Dr. Bhaumik Sutariya
Programme for Scientists and | (sponsored by Maowv, 2022
Technologists DST, India)
8. From innovative ideas to Taylor and Francis | 17 Oct., 2022 | Dr. Kanti Bhooshan
Scholarly Books and Qpen Group, UK Fandey
Access in Biological Sciences
Q. Enhancing Accountability & Institute of Public | 913 January, | Dr. Asish Kumar
Responsiveness in Scientific Enterprise (IPE), 2023 Parida
Organizations Hyderabad
10. | Energy literacy Energy Swara] og March, Dr. Bhaumik Sutariya
Foundation 2023
B. Wet 4igESl/ Ph.D Awarded
5 | Mame of the | Confermen Title of thesis Name of Name of | Universit
N Student t date Supervisor Co ¥
Supervisor
1 Mr. Jaykumar | 08-04-2022 | Comparative Dr. Asish ACSIR
Rangani proteomics and Kumar
metabolomics Parida
studies in the xero-
halophyte Salvadora
persica L. for
elucidation of
drought tolerance
mechanisms
2 | Mr. Gideon 21-04-2022 | Studies on the effect | Dr. Subir ACSIR
Oyeshina of abiotic factors on | Kumar
Oyeku the growth kinetics | Mandal
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of Prorocentrum
lima
3 | Ms. Ankita 25-04-2022 | Functional Dr. Pradeep | Dr.D.R. ACSIR
Dave characterizationof | K. Agarwal | Gangapur
AIHKTz2; 1 promoter
and its regulatory
sequences from
haloephyte Aeluropus
lagopoides
4 | Ms. Rosy 24-05-2022 | Evaluation of Various | Dr. ACSIR
Alphons neoteric solvents for | Kamalesh
Sequeira dissolution Prasad
separation and
functionalization of
biomolecules
5 | Mr. Kubavat | 08-06-2022 | Response of Maize | Dr. Arup Dr. D. AcSIR
Denishkumar to chitosan derived | Ghosh Gangapur
Manhardas Manoparticle based
fertilizer formulation
and its effect on soil
parameters
6 | Mr. Vamsi 14-06-2022 | Development of Dr. Sandhya | Dr. N. H, AcSIR
Bharadwaj metabolite sensor & | Mishra Khan
S.M. its application in
improvement of
Synechococcus sp
PCC 7942 for biofuel
production
7 | Ms. Deepa 21-07-2022 | Tandam C-H Dr. 5. - ACSIR
Rawat Functionalization M- | Adimurthy
Based Six Membered
Heterocyclea
8 | Mr. pz2-08-2022 | Insight into the Dr. Arup Dr. ACSIR
Gopalkumar effect of seaweed Ghosh Sandhya
Ranchhodbha extracts application Mishra
i Bhojani on Peanut
productivity and
microbial flora
g | Ms. 16-08-2022 | Nanocarriers for Dr. Sumit Dr. ACSIR
Rajeshwarl organelle- specific Kumar Amitava
Tiwari drug delivery and Parmanik Das
imaging
10 | Mr. Patel 29-08-2022 | Cloning and Dr. Avinash AcSIR
Jaykumar characterization of Mishra
Mukeshbhai Aguaporin-like gene
from an extreme
halophyte Salicornia
brachiata for abiotic
stress tolerance
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1

Mr. Jogendra
Kumar

08-09-2022

Development of
Catalytic Procedures
for

the
Functionalizations of
Unactivated C-H
Bonds by
Heteroatom-Based
Substituents

Dr. Sukalyan
Bhadra

AcSIR

12

Ms. Singh
Amravati
Shivaji

16-0g-2022

Studies an
Phosphorous
Containing Catalysts
and their
applications in Fine
Chemicals Synthesis

Dr. Ankush
Biradar

AcSIR

13

Ms. Shinde
Ambika
Hemant

04-10-2022

Antibiotic resistance
problem in coastal
waters of Gujarat
and use of probiotics
for remediation of
water quality

Dr. 5. Haldar

Dr. Anil
Kumar M.

ACSIR

14

Mr. Aniket
Gupta

10-10-2022

Development of
Novel Catalytic
Approaches towards
the Proximal-
Selective
Functionalization of
Selected Organic
Building Blocks

Dr. Sukalyan
Bhadra

AcSIR

15

Ms. Babita
Choudhary

14-10-2022

Characterization and
biochemical analysis
of polysaccharides
extracted from
selected seaweeds
along Gujarat coast

Dr. Avinash
Mishra

ACSIR

16

Mr. Manpreet

Singh

20-10-2022

Modular
Construction and
Functionalization of
Porous Crystalline
Framewaorks for Gas
Adsorption,
Sustainable Catalysis
and Luminescent
Sensing

Dr.
Subhadip
MNeogi

AcSIR

17

Mr. Ranadip
Goswami

o7F-1-2022

Strategically Devised
Multiresponsive
Porous Materials for
Environmental
Remediation with
Mechanistic Insights

Cr.
Subhadip
Neogi

ACSIR




18

Ms. Rashmi
Semwal

15-11-2022

Carbon-hetero bond
formations through
inter and

intra
functionalisation of
fused heterocycles

Dr. 5.
Adimurthy

ACSIR

19

Ms. Prerana
Sharma

17-11-2022

Stable and
Functionalized
Palymeric
Materials/Membrane
s For Water
Purification and
Energy Applications

Dr. Vinod K.
Shahi

ACSIR

20

Ms. Ekata
Saha

24-1-2022

Triazole Based Small
Malecule Metallo-
Organogels and
Their Applications

Dr. Joyee
Mitra

AcSIR

21

Ms. Rakhi
Mondal

02-12-2022

Blend and
copolymers based
ion exchange
membranes and
their electrochemical
separation
performance

Dr. Uma
Chatterjee

Dr. Suresh
Jewrajaka

AcSIR

22

Mr. Ashok
Panda

12-12-2022

Integration of
ionomics,
metabalomics

and proteomics
studies for
elucidation of
salinity and drought
tolerance
mechanisms in the
xero-halophyte
Haloxylon
salicormicum

Dr. Asish
Kumar
Parida

Dr. Alok
Ranjan
Paital

AcSIR

23

Ms. Kirti

26-12-2022

Modified Carbon
Electrodes for
Electrocatalytic
Applications

Dr. Divesh
M.
Srivastava

AcCSIR

24

Mr. Anshul
Yadav

30-12-2022

Membrane
distillation process
for high saline and
waste water
treatment

Dr. Pawan
Labhasetwa
r

Dr. Vinod
K Shahi

AcSIR

25

Mr. Bhaumik
Sutariya

31-01-2023

Effects of
hydrodynamics on
membrane
performance in
pressure-assisted
membrane-bazed

Dr. Hiren
Raval

Dr. Aabha
Saigaonka
r

ACSIR

1w
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separation
processes,”

26

Mr.
Harwinder
Singh

23-02-2023

Molecular Probe and
MNano-structured
Material as
Organelle-specific
Imaging Reagent

Dr. Summit
Kumar
Parmanik

Dr.
Amitava
Das

ACSIR

7

Mr. Dhanaji
Rajaram
Maikwadi

17-03-2023

Studies on the
Reactivity of the
Active Methylene
Compounds towards
Fine Chemicals
Synthesis using
Heterogeneous
Catalysts

Dr. Ankush
Biradar

AcSIR

28

Ms. Preeti T
Jacab

29-03-2023

Physiochemical and
Proteomis analysisi
of Salicornia
brachiata (Roxb.) at
different stages of
seedling
development

Dr. Mangal
Singh
Rathore

Dr.
Sandeep
Sharma

AcSIR

29

Ms. Komal
Kishorbhai
Sapara

29-03-2023

Genetic engineering
and characterization
of Bacillus subtilis
Phytase gene for
nutrition
improvement in crop
plant

Dr. Pradeep
K. Agarwal

Dr. D.
Gangapur

AcSIR

30

Mr.shahrukh
Abbas
Siddigui

29-03-2023

Froteomic and
Metabolic evaluation
in Kappaphycus
alvarezii under hypo-
and hypersaline
conditions

Dr. Mangal
Singh
Rathore

Dr. D. R.
Chaudhar

Y

ACSIR

Bl

Abhishesk
Rajput

26 April
2022

Synthesis of Stable
Manostructured lon
Exchange
Membranes (IEMs)
for Energy and
Electro-membrane
Processes

Dr Vaibhaw
Kulshreshth
a

Bhavnaga
r
University

32

Makvana
Dudabhai

18 May
2022

Synthesis Of
Montmarillonite Clay
Based Materials,
Characterization and
Fossible Applications

Or. H. C.
Bajaj

Charotor
University
Charusat

33

Mishith
Chudasama

19
September
2022

Studies on the
Interactions of
Biopolymers in
Aqueous and lonic

Dr Kamlesh
Prasad

Charotor
University
Charusat
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Generating

Solvent Systems
with an Eye to

Functional Materials

il

]

a4
i
i

C. WeM Y U aRESH/SaEE AR / Project/ Short Term Training

Provided
SN. Mame of the Degree Name of the University/Institute
Student Supervisor
1 . . , M i Uni ity,
Priya Bhut M5c Chemistry Dr. Alok Paital EMa:;}.:(;r:Emty
2 , . Dr. Amal Kumar Marwadi University,
Mamta Mangani M5c Chemistry Mandal Rajkot
3 o Dr. Amal Kumar Marwadi University,
Gohil Jignesh MSc Chemistry Mandal Rajkot
4 Priyank Patel MSc Chemistry | Dr. Amit Bhattacharya P.P. Savlr::rl;lswermty,
5 . . MSe . Banasthali Vidyapith,
Mishtha Ch . . Aneesh .
ishtha Chaturvedi Biotechnology Dr. Aneesha Singh Rajasthan
] MSc Amrita School of
Dev Vadgasiya N. Biotechnology Dr. Aneesha Singh E!mtechn}?::l‘;;. Kollam,
/ Rahul Prajapati Bi utetﬂhgnculugy Dr. Aneesha Singh Indrashil University
8 MSc Institute Of Advanced
M i . . Dr. Aneesha Si .
aman Somani Microbiology r. Aneesha Singh Research, Gandhinagar
9 . MSc . Institute Of Advanced
Birva Chavda Microbiology Dr. Aneesha Singh Research, Candhinagar
0 Chetankumar Mac . R
meena Microbilogy Dr. Aneesha Singh University of Kota
1 . . MSc . N
Abhishek Nimawat Blotechnology Dr. Aneesha Singh University of Kota
12 . msc . Saurashtra University,
Riddhi Barasiya Biochemistry Dr. Annesha Singh Rajkot
13 Monish Jatakiya M5e Dr. Anshul Yadav Jal Hind EG".E 8%
Mumbai
14 . . MSc Banasthali Vidyapith,
P T . LA hosh .
ooja Tewarl Biotechnology Dr. Arup Ghos Rajasthan
15 Msc Institute of Advanced
Harsh Parmar Microbiology Dr. Arup Ghosh Research, Gandhinagar
16 Simran Tilwani {Micrgqtjglo ay) Dr. Arup Ghosh R K University, Rajkot
17 Miss Shivangi MSc Shri A.M. Patel P.C.
. Dr. Arup Ghosh Institute of Science and
Fachara Biotechnology
Research, Anand
18 Maydipsinh M5c Dr. Asish Kumar B
. . I
Chauhan Biotechnology Parida ndrashil University
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19 ] ; M5c Dr. Asish Kumar g
Devanshi Chhapiya Biotechnology Parida Indrashil University
. i AL, P.G.
20 MSc Dr. Asish Kumar Shri A.N. Patel P.G
Vishwa Patel Biotechnol Parida Institute of Science and
OBy Research, Anand
21 Bishwajeet MSc Dr. Asish Kumar Siksha '0' Anusandhan
Patalsingh Biotechnology Parida University
22 . M5e Dr. Asish Kumar , \
Samiksha Gautam Biotechnology Parida University of Kota
23 L Msc . . Banasthali Vidyapith,
Ananya Tiwari Microblology Dr. Avinash Mishra Rajasthan
24 Abhay Kumar M5c . . . . ,
Pandey (Microblology) Dr. Avinash Mishra R K University, Rajkot
25 , M5c .
Aayushi Chaturvedi , Dr. Avinash Mishra DAV, Indore, MP
Biotechnology
26 . Semester M5c . Department of Chemical
Thahaliya K. 5. ) . B. Misar Ah
ahaliya K. Hydrochemistry b 52 amed Oceanography, CUSAT
27 . . . IISER Kolkata,
1 - .
Tushar Gohi B5-M5 Dr. Bhaumik Sutariya Mohanpur, West Bengal
28 MSc shri A.M. Patel P.G.
kruti Sakariya Biotechnol Dr. Bhoomi Andharia | Institute of Science and
OBy Research, Anand
29 Davra Dhruv MTech Dr. Bhupendra kumar Dharmsinh Desal
Rajendrabhai markam Liniversity
30 . . M5c e
K . .D.R. h I
Drashti Koradiya Biotechnology Or. 0. R. Chaudhary ndrashil University
1 . . M i
3 Tanuja Nadiwal Sc. GEH'I_EtIC Dr. 0. R. Chaudhary DAY, Indore, MP
Engineering
32 MSc Sai Mahavidyalaya Bhilai
Ramonika MNetam Biotechnol Dr. D. R. Gangapur Hemchand Yadav
OBy University
33 . MSc Veer Marmad South
Patel h . . . R. . L
atel Jinisha Biotechnology Dr. D. R. Gangapur Gujarat University
34 Islamiah College
MSc {(Autonomous) -
K.A. Gokul . Dr. 5. Dinesh Kumar
Biotechnology Department of
Biotechnology
35 MSc Vellore Institute of
Muskan Mama Biotechnol Dr. Dinesh Kumar R Technology, Vellore,
ogY Tamil Nadu
36 Shivani Rathore M5c Chemistry Dr. Govind Sethia DAVY, Indore, MP
37 Poorva Chaudhary | MSc Chemistry Dr. Govind Sethia DAVY, Indore, MP
34 Tarsadia Institute of
MSc Chemical Science, Uka
Bhushan Patel Pharmaceutical Dr. Govind Sethia e
Chemistry Tarsadia University,
Bardoli, Surat
39 Msc Tarsadia Institute of
Mikita 5. Patil Pharmaceutical Dr. Govind Sethia Chemical Science, Uka
Chemistry Tarsadia University
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located in Bardoli, Surat
40 Tarsadia Institute of
Msc Chemical Science, Uka
Sanket M. Balar Pharmaceutical Dr. Govind Sethia . L
Chemistry Tarsadia University
located in Bardoli, Surat
41 Vishwakarma
Covernment
. M.E. Chemical . . .
Kevin A. Raval En :r:]:el:ri;ca Dr. Hiren Raval Engineering College,
gineering Chandkheda,
Ahmedabad
42 Chemical Engineering
Department,
Avanee Vadera B.E. (Chemical) Dr. Hitesh Saravaia Covernment
Engineering College
Valsad
43 Chemical Engineering
Department,
Jasmeetkaur Basan | B.E. (Chemical) Dr. Hitesh Saravaia Government
Engineering College
Valsad
44 Chemical Engineering
Department,
Smitpuri Gosai B.E. (Chemical) Dr. Hitesh Saravaia Government
Engineering College
Valsad
45 Chemical Engineering
Department,
Srushti Agarwal B.E. (Chemical) Dr. Hitesh Saravaia Covernment
Engineering College
Valsad
46 krunal Patel MSc (Organic) Dr. Joyee Mitra Gujarat University
47 Meet Thakkar MSc Chemistry Dr. Joyee Mitra Gujarat University
8 oo . Marwadi University,
4 Rutvik Rajpara MSc Chemistry Dr. Ketan R. Patel Rajkot "ty
] . . Marwadi Uni it
49 Raj Ranipa M5Sc Chemistry Dr. Ketan R. Patel 2 ad'!"’ WVErsity,
Rajkot
_ M . S
50 Maitri Bakutra . S¢ Dr. Santlal Jaiswar Indrashil University
Biotechnology
51 MSC Or. Sourish I .
Sonal Kadvatar Biotechnalogy Bhttacharya Indrashil University
52 Kanuga Maria . Mc Dr. Khanjan Trivedi P.P. Savani University,
Biotechnology Surat
53 , Mse . N P.P. Savani University,
Saida Khan Biotechnology Dr. Khanjan Trivedi Surat
54 MSc Shri AN, Patel P.G.
Urja Joshi Dr. Khanjan Trivedi Institute of Science and
Biotechnology
Research, Anand
35 Rajal Gohil MSc Dr. Khanjan Trivedi Shri AN, Patel P.G.
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Biotechnology Institute of Science and
Research, Anand
et 56 Jyotsna Singh MSc Dr. Mangal Singh Department of
v Mertia Biotechnol Rathore Biotechnology, ML5U,
o8y Udaipur
57 . Department of
M .M I h .
Sneha Sharma . >¢ Dr. Mangal Sing Biotechnology, ML5U,
Biotechnology Rathore
Udaipur
= 58 Vedna Porpant MSC. Genf:tlc Dr. Mangal Singh DAV, Indore, MP
= Engineering Rathore
& 59 . M5e Dr. Mangal Singh St. Xavier's College,
. Sonali Mehta .
g onatt Biotechnology Rathore Ahmedabad.
60 i MSc Dr. Mangal Singh —
Midhi Mah . K
idhi Mahawar biotechnology Rathore University of Kota
61 M Bhilai Mahila
Bhairavi Sinha M[cml:leo Dr. Monica G. Kavale Mahavidyalaya, Bhilai,
_ £y Chhattisgarh
B2 Bhilai Mahila
Roshni MSc . Mahavidyalaya, Bhilai,
Chandrawanshi Microbiology Dr. Monica 6. Kavale Hemchand yadav
University
63 MSc . Veer Marmad South
Patel Khush . Dr. Mon . | . . .
atel Khushboo Biotechnology onica G. Kavale Gujarat University
64 . M5c . Banasthali Vidyapith,
Prerma Banerjee Biotechnology Dr. Moutusi Manna Rajasthan
65 | ShuhairaParveen | MScPolymer | o o o o\ pramanian CIPET-IPT, Kochi
T. Science
66 Keval Dangodara Mc ,g nie Dr. P. 5. Subramanian R K University, Rajkot
chemistry
67 Kerala university of
Nihal P “éi‘;:z’:“e Dr. Parul Sahu fisheries and ocean
v studies, Kochi
63 Ayushi Verma . MS::_ Dr. Pradecp Kumar DAVY, Indore, MP
biochemistry Agarwal
69 Shri A.M. Patel P.G.
Mehta Krishna Bi utetﬂhicul or. Prid :i[:raliumar Institute of Science and
OBY € Research, Anand
m i) . MSe Dr. Pradeep Kumar , \
a Ankit Sharma Biotechnology Agarwal University of Kota
™ 7 Koranne Atharva Msc Dr. Pradeep Kumar Veer Narmad South
S Biotechnology Agarwal Gujarat University
= 72 Department of
= Msc Microbiology &
= Hemangi Gajjar . . Dr. Pramod B. Shinde Biotechnology, School
- Microbiology ]
m of Science, Gujarat
T University.
= 73 . . Mse , GSFC UMIVERSITY,
E Sija Rajeevan Microbiology Dr. Pramaod B. Shinde VADODARA.
74 . MSc , , . .
LE Binoykumar Vegad Biotechnology Dr. Pramod B. Shinde Indrashil University
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75 MSc School of Applied
Ami Gandhi Microbiolo Dr. Pramod B. Shinde Science, LJ University,
Y Ahmedabad
76 B. Tech
Arkaprava Ray Chemical Dr. Puyam 5. Singh SEM UMNIVERSITY
Engineering
77 MNagma Ansari M5e Dr. R. B. Thorat P.P. Savani University,
Biotechnology Surat
78 MSc Shri AN, Patel P.G.
Miss Fatel Riddhi . Dr. Ramavatar Meena | Institute of Science and
Biotechnology
Research, Anand
79 . semester M5c , Department of Chemical
Nasrin V. N. Hydrochemistry Dr. 5. Adimurthy Oceanography, CUSAT
8o Divyesh Nakum MSc Chemistry Dr. 5. Adimurthy Ma mag;iliglvemty,
81 Krupa Boda Msc Drrganlc Dr. S. Adimurthy R K University, Rajkot
chemistry
82 MSc School of Applied
Vikita Survaiya. Microbiolo Dr. 5. Haldar Science, LJ University,
By Ahmedabad
a3 . Msc . Institute of Advanced
Vishwa Patel Microbiology Dr. Sandhya Mishra Research, Candhinagar
84 Shikha Thakur . M_c:c Dr. Sandhya Mishra P.P. Savani University,
Microbiology Surat
Bg Msc Shri A.M. Patel P.G.
Mital B Salvi . . Cr. sandhya Mishra Institute of Science and
Microbiology
Research, Anand
86 ) M5c . Veer Marmad South
Trisha Wade biotechnology Dr. Sandhya Mishra Gujarat University
87 Om Sawant . B. Tech Dr. Santlal Jaiswar Amity Unwe.rmt',r,
Biotechnalogy Mumbai
88 Brijesh Donda Bl'otetl:'lg:ulog}r Dr. Santlal Jaiswar Indrashil University
8g . Msc . Institute of Advanced
B h . . p h .
irva Chavda Microbiology Dr. Saroj Sharma Research, Gandhinagar
g0 MSc ) . N
Seemy Ghantala . Dr. 5aroj Sharma Silver oak university
Biotechnology
i M .
el Salva Bishri M. Sc Polymer Dr. Sarvanan 5. CIPET-IPT, Kochi
Science
92 Vedant Chavda MSc (Organic) Dr. Shilpi Kushwaha Gujarat University
g3 Armrita School of
MSc Dr. Sourish . .
Preksha Prakash Microbiolo Bhttacharva Biotechnology, Amrita
By i Vishwa Vidyapeetham
g4 _ BSc Dr. Sourish Matubhai V. Patel
Paritosha Sisodiya Microbiolo Bhttacharva College of Pure &
&Y Yy Applied Sciences
g5 BSc Dr. Sourish Matubhai V. Patel
Neel ) Dave Biotechnolo Bhttacharva College of Pure &
By ry Applied Sciences
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96 . . MSc Genetic Dr. Sourish
Sejal Dangolia engineering Bhttacharya SBT DAVY Indore
g7 . . MS5c Dr. Sourish Veer Marmad South
oo o et ko Hitekshi Patel Biotechnology Bhttacharya Guijarat University
i Yashwantrao Chavan
Kedar Bhosale MSiC Gﬁganrc Dr. Srinu Tothadi institute of Science,
Chemistry
Satara
99 , . MSc Polymer . . \
Fathima Shifana KP . Dr. Subhadip Neogi CIPET-IPT, Kochi
= Science
= 100 R MSc Dr. Subir Kumar e
E Bansi Kanjiva Blotechnology Mandal Indrashil University
g 101 Hillery Candhi Msc Dr. Subir Kumar Institute of Advanced
ry Microbiology Mandal Research, Gandhinagar
102 Tapan Sunwar MSec Chemistry | Dr. Sukalyan Bhadra Mama:;jl:;:.aerslt}f,
103 Tarsadia Institute of
: Msc Industrial Chemical Science, Uka
Deep Patel Chemistry Dr. Sukalyan Bhadra Tarsadia University,
Bardoli, Surat
104 Tarsadia Institute of
i MSc Industrial Chemical Science, Uka
Sanyami Lad Chemistry Dr. Sukalyan Bhadra Tarsadia University,
Bardoli, Surat
105 . Kerala university of
L M . o
Abhirami 5 ci‘;:;:ne Dr. Sumit Kamble fisheries and ocean
Y studies, Kochi
106 Msc, Life . . . Bha.lrathlfjasan .
Prakash P . Dr. Vaibhav A. Mantri | University, Trichy, Tamil
Sciences
Nadu
107 Bhilai Mahila
. . MSc , . Mahavidyalaya, Bhilai,
Jyoti Parwan . . Dr. Vaibhav A. Mantr
yot : Microbiology mnay : Hemchand yadav
University
108 Angel Amarkotiyva M3c K. G. Vijay Anand Indrashil Universit
g Y Biotechnology - S VI3 Y
109 M5 .
. . . . Institute of Advanced
Amit Sanghavi Computational K. G. Vijay Anand . e
. Research, Gandhinagar
m biology
i 10 M5c " Mata Jijabai Govt. PG
E Nayana Deshmukh Biochemistry K. G. Vijay Anand Girls College, Indore
S m M5c .
.% Prarthana Mehta Biotechnology K. G. Vijay Anand Silver oak university
E 1z Chavda Akash Shantilal Shah Eng
= . B.E. El ical Vijay Kumar Guntur
= Chetanbhai ectrica ljay Kumar Gunturu College, Bahvanagr
o 113 Shri Maneklal M. Patel
Al : 5
= Utsav Panchal MSc Chemistry | Dr. Bhaumik Sutariya instituts ot Sclence and
~ Research, Department
E of Chemistry
114 , shri Maneklal M. Patel
LE Kuldeep Vala M5c Chemistry Dr. Ketan R. Patel Institute of Science and
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Research, Department
of Chemistry
115 Shri Maneklal M. Patel
Institute of Science and
W i M hemi Dr. Shilpi Kushwah
andan Gameti Sc Chemistry r. Shilpi Kushwaha Research, Department
of Chemistry
16 Shri Maneklal M. Patel
Institute of Science and
Mi Patel M hemi . Bh ik i
isarg Pate S¢ Chemistry | Dr. Bhaumik Sutariya Research, Department
of Chemistry
17 Shri Maneklal M. Patel
. . . . . Institute of Science and
Mansi Belani M5c Chemistry Or. Srinu Tothadi Research, Department
of Chemistry
18 Shri Maneklal M. Patel
. . . Institute of Science and
Parth Vala MSc Chemistry Dr. Srinu Tothadi Research, Department
of Chemistry
19 Shri Maneklal M. Patel
. . . Institute of Science and
Zala Nityam MSc Chemistry | Dr. Shilpi Kushwaha Research, Department
of Chemistry
120 Shri Maneklal M. Patel
Paras Radadiya MSc Chemistry Dr. Pankaj Indurkar I;::z:: f;:;r::;z:td
of Chemistry
121 , . . . . M i Uni i
Kaushik Kotdiva MSc Chemistry Dr. Sanjay Pratihar amag;::ml:emty’
122 . . Dr. Sumit Kumar Marwadi University,
Achal Pipaliya MSc Chemistry Pramanik Rajkot
123 Pakiya Archana MSc Chemistry Dr. Pankaj Indurkar Gujarat Arts & Science
College
124 Utsav Patel M5Sc Chemistry | Dr. Mrinmoy Mondal Swarnim Science
College
125 | Tarun Mangukiya | MSc Chemistry Dr. Anshul Yadav Indrashil University
126 Abhishek Bhatt M5c Chemistry Dr. Anshul Yadav Indrashil University
127 : . Dr. Subhash Chandra
Divyesh Barad MSc Chemistry Ghosh Indrashil University
128 Anugraha K. National Forensic
Dinesh MSc Toxicology Dr. Parul Sahu Science University
129 Yash Dalal MSc Chemistry Dr. Ankush Biradar Silver oak university
130 Mohd Shadab . ,
Khalifa M5Sc Chemistry Dr. Ankush Biradar Silver oak university
131 . B.5c
Delisha | , Dr. Sanak R
elisha lssac Environmental sanak Ray M.5.U. Baroda
132 Marwadi University,
Bhrugu Dave MSc Chemistry | Dr. B. Nisar Ahamed Rajkot
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133 Yashwantrao Chavan
Jadav Bhavana institute of Science,
M5c Chemistry | Dr. Alok Ranjan Paital Satara
e e e g 134 Yashwantrao Chavan
Shoaib Patel institute of Science,
M5c Chemistry | Dr. Sumit B. Kamble Satara
135 Yashwantrao Chavan
Bhise Sayall institute of Science,
= M5c Chemistry | Dr. Sumit B, Kamble Satara
s 136 Yashwantrao Chavan
E Akash Nikam institute of Science,
# MSc Chemistry | Dr. Sumit B. Kamble Satara
: 137 Yashwantrao Chavan
Aarya Mane institute of Science,
E M5c Chemistry Dr. Sanjay Pratihar Satara
138 Yashwantrao Chavan
z Pooja Babar institute of Science,
MSc Chemistry | Dr. Alok Ranjan Paital Satara
E 139 Yashwantrao Chavan
komal Chavan Dr. Srinu Tothadi institute of Science,
MS5c Chemistry Satara
140 Dr. Divesh M. Savitrital Phule, Pune
Archisman Sinha | 1< hemistry Srivastava University
141 . Banasthali Vidyapith,
Aakriti Mehrotra MSc Chemistry Dr. Kamlesh Prasad Rajasthai P
142 Aniket Raj MSc Chemistry Dr. Sanjay Pratihar SVINIT, Surat
143 . . 5t. francis College for
Snigdha Gande M5c Chemistry Dr. 5. Adimurthy Women, Hydegbad
144 Subham M.5¢ Fisheries Dr. Subir K Mandal School of Marine
Chakraborty Science Sciences, Tamil Nadu
145 Shivani Patel, .M' Sf' " Dr. Subir K Mandal Sardar Patel Urlwermty,
Microbiology Anand, Gujarat
D. et 3@/ skill Development
(Nodal Officer: Mr. Sumesh Chandra Upadhyay)
& [s.N] Date(s) Title of SDP TOTAL | Male | Female| Transg | Convener
= 0. ender
a From To
; 1 04-04-22 | 07-04-22 | Fermentation 3] 1 5 Mil Dr. Sourish
E 17-10-22 | 21110-22 | Technology [ 3 3 Mil Bhattacharya
= 13-03-23 | 17-03-23 13 5 g Mil
b 2 | 04-04-22 | 0504-22 | Seaweed 33 1 32 il Dr. Vaibhav
ﬁ 12-10-22 14-10-22 | Cultivation and 34 26 2] il Mantri
B 18-10-22 | 20-10-22 | processing 6 4 2 Nil
E 18-10-22 | 20-10-22 | Technology 6 4 2 Nl | Dr.V.
071222 | 09-12-22 36 19 17 Mil Veeraguruna
LE 14-12-22 | 1B-12-22 30 21 g Nil | than




23-01-23 | 25-01-23 3 1 18 Nil ﬁ
3

10-08-22 | 12-08-22 | Microalgal Diversity 10 & 4 Nil Dr. Subir fa

08-02-23 | 10-02-23 | and their 15 9 6 Nil | Kurmnar s e
Biotechnological Mandal
Potentials

05-09-22 | 09-09-22 | Theory and 40 39 1 Nil Dr. Subarna

0g-01-23 | 12-01-23 | practical aspects of 22 21 1 Nil | Maiti
Household Solar ’
Thermal Gadgets

12-09-22 | 23-09-22 | Solar Salt 1 1 [s] Mil Dr. Alok R.

14-11-22 14-11-22 | production process 26 26 0 Mil Paital
and guality control -
aspects

12-09-22 11-10-22 | Soil & Water 7 4 3 Mil Dr. Doongar
Testing Lab Analyst R.

Chaudhary

22-08-22 | 26-08-22 | Other SkillfTraining 40 27 13 Mil Dr. Avinash E
Programme i.e. Mishra E
Hands-on Training =
Program on 2
Advanced
Waorkshop on
Academic Writing

21-12-21 | 28-12-22 | Other SkillTraining 32 23 g Nil | Mr. Zala
Programme i.e. Krushnadevs
Apprentice inh

01-04-22 | 31-03-23 | Gther SkillfTraining 143 63 80 Mil Dr. Avinash
Programme i.e. Mishra
Dissertation
Total 537 316 221 0

. JREPR UG T/ Awards and Recognitions
SM. | Awards and recognition Awardee(s)

1. | Chalrman, Mission Innovation CCUS Projects, ACT Call #4, Dr. Kannan Srinivasan
Department of Science and Technology, Govt. of India, Sept. %‘l
2022 onwards.

2. | Chairman, Technical Advisory Committee, Mational Research Dr. Kannan Srinivasan %
Development Corporation, New Delhi (Sept. 2022 onwards) %

3. | Mational Expert Reviewer for project submitted for the India Dr. Kamalesh Prasad ]
Alliance-DBT-Wellcome (UK) fellowship to pursue research in %
India =

4. | Work on seaweed based biodegradable film is covered in report | Dr. Kamalesh Prasad =
(May 2022) of NITI Aayog on “Flastic Alternatives” =

5. | Member of Joint Working Group under MOU between CSIR and | Dr. Kamalesh Prasad g
International Centre for Entrepreneurship and Technology (i- E




(o)
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Create}-Ahmedabad

&. | External Expert-Minor Research Project Grant to faculty- Dr. Kamalesh Prasad
Department of Chemistry-Madwadi University, Rajkot

7. | Associate Editor of Frontiers in Soil Science Dr. D.R. Chaudhary

8. | International Expert Reviewer for project submitted for the Dr. Kamalesh Prasad
Dutch Research Council (NWQ), The Netherlands

9. | International Expert Reviewer for project submitted for the Dr. Kamalesh Prasad
2022 Regular FONDECYT National Projects Competition,

Ministry of Science, Technology, Knowledge & Innovation of
Chile

10.| Thieme Chemistry Journal Award, Germany Dr. Sukalyan Bhadra

1. | Research Council Member- Amity University, Jharkhand Dr. Amit Bhattacharya

12. | Qutstanding Scientist Award 2022 by The Society of Tropical Mr. 5.C Upadhyay
Agriculture, New Delhi - 110002

13. | Special invitee in the PAC of OEB-plant science, SERB, Mew Delhi | Dr. D.R. Chaudhary

14.| J5P5 Post-doctoral Fellowship Dr. Manpreet Singh,

(Research Student)
15. | Post-doctoral Research Fellowship at EPFL, Switzerland Dr. Ranadip Goswami
(Research Student)
16.| Best poster award at Frontiers in Heterogeneous Catalysis Mr. Amishwar Raysing
(HETCAT-2022) held at M5 University Vadodara during Shelte (Research
December 10-11, 2022, Student)

17.| Best poster award at 2g9th CR5I National Symposium in Mr.Nilanjan Seal
Chemistry, held at IISER Maohali (Research Student)

18.| Best poster award at Frontiers in Heterogenous Catalysis Mr. Partha Pratim
(HETCAT-2022) held at MS University, Vadodara Mondal (Research
December 10-11, 2022. Student)

19.| Best poster award in Modern Trends in Inorganic Chemistry Mr. Rahul Daga Patil
(MTIC) XIX held at Banaras Hindu University during December (Research Student)
15-17, 2022

20.| 1st Position in the poster presentation category at the National | Mr. Prayag Gajera
Conference on Inclinations and Revolution in Chemistry -2023 (Research Student)
(NCIRC) arganized by OM College of Science Junagadh during 5-

& January-2023.

21. | Best poster award at International conference on recent Mr. Ganesh Govind
advances in chemistry and their applications in emerging areas, | Kadam (Research
SRTM University, Nanded, g-11 January, 2023 Student)

12.| Best oral presentation Award in the International Conference Mr. Prabhahar M
on Current Trends in Medicinal Chemistry held on 24-25 January | (Research Student)
2023

23.| Postdoctoral fellowship at ITQ Instituto de Tecnologia Quimica | Dr. Amaravati Singh

UPV CSIC | Valencia, Spain

(Research Student)
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Senvie weer siiv afifal & e
Membership of Scientific Societies and Committees
SM. | Name of the member Mame of the Association/Committee

1 | Dr. Kannan Srinivasan Member, Apex Council for “Prime Minister's Research
Fellowship Scheme for Doctoral Research”, SERB,
DST, Govt. of India (August 2021 - August 2024)

2 | Dr. Kannam Srinivasan Expert Member, Screening Committee, Centre of
Excellence Creation for CCUS, Department of Science
& Technology, Govt. of India (2022 onwards)

3 | Dr. Kannan Srinivasan Executive Committee Member, CGujarat State
Biotechnology Mission, Government of Gujarat (2022
onwards)

4 | Dr. Kannan Srinivasan Academic Advisory Board Member, Nirma University,
Ahmedabad (2022 onwards)

5 | Dr. Kannan Srinivasan Expert Member, Major Research Project Evaluation
Committes, Nirma University, Ahmedabad (2022
onwards)

Dr. 5. Neogi Life Fellow of the Indian Chemical Society

7 | Dr. Ankush Biradar Fellow of Maharashtra Academy of Sciences

& | Dr.5. Meogi Life member of Alexander von Humboldt Foundation,
Germany

g | Dr. Kamalesh Prasad Member of “Start Up" task force of Gujarat Unit of ClI

10 | Dr. Manpreet Singh, Research Associate Member of the Royal Society of Chemistry

Student

11 | Dr. Pradeep K Agarwal Member Flant Tissue Culture Association

12 | Dr. Pradeep K Agarwal Associate Editor for Frontiers in Soil Science

13 | Dr. Fradeep K Agarwal Editorial member in PLOS one

14 | Dr. Pradeep K Agarwal Review Editor in Frontiers in Plant Sciences, Frontiers
in Genetics

15

16 | Dr. Amit Bhattacharya Editorial Board Member in International Journal of
Env. Pollution Control, Env. Sci.and Studies (IJEPCESS)

17 | Dr. Amit Bhattacharya Editorial Board Member in International Journal of
Membrane Science and Technology
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9. fecer % uffgfh / Deputation abroad

SN. Name Remarks Duration
From To
1. Dr. Monica San Carlos Advance research work ofobf2022 | 31/08(2022
Kavale, Sr. University, “Furthering knowledge of
Scientist Cebu nursery rearing of
FPhillipines | Sargassum germillings and
their out planting in open
583
2. | Dr. Parul Azerbaljan To attend and present a | zofos/2022 | 25/05/202
Sahu, paper (oral presentation) in 2
Sclentist the International conference
ICTEA 2022
3. Dr. Parul Rowan SIRE (SERB International | 31/o8/2022 | 28/02/202
Sahu, University, Research Experience) 3
Scientist MNew lersey, | Fellowship
UsA
4. Dr. Mrs. Bangladesh Technology demonstration | 12f12/2022 | 16f12/2022
Subarna (Super Silica | at pilot scale
Maiti, Sr. Bangladesh
Pr. Scientist Limited)
5. | Pratyush Bangladesh | Technology demonstration | 12f12f2022 | 16f12/2022
Maiti, Chief | (SuperSilica | at pilot scale
Scientist Bangladesh
Limited)
[ Dr. Ankush Kingdomof | To give invited talk at King | 16/05/2022 | 18/05/2022
V Biradar, Saudi Arabia | Abdullah  University  of
Principal Science and Technology,
Scientist Thuwal
7 Dr. Arvind Kingdomof | Opinion  wisit/ technical | oifo1/2023 | og/oif2023
Kumar, Saudi Arabia | discussions
Chief
Scientist
8 Mr. 5. C. Kingdomof | Opinion  wvisit/  technical | o1/o1/2023 | os/o1/2023
Upadhyay, Saudi Arabia | discussions
Sr. Pr.
Scientist
g Mr. King Abdullah | 4" KAUST research | 16fo5/2022 | 18/os/2022
Krishnan University of | conference: “carbon
Ravi, Science  and | capture and  utilization:
SRF (CSIR) | Technology, challenges and
Saudi Arabia opportunities in catalysis
10 | Ms.  Sanju | Strathclyde To avail Newton Bhabha | o1fogf2022 | 30/09/2022
Singh, Institute  of | PhD placement programme
SRF(CSIR) | Pharmacy and | 2020-21
Biomedical
Sciences,
University of
Strathclyde,




Glasgow, UK
1 Mr. Jeet | Institute International Research | o1foz/2023 | 31/07/2023
Sharma, Charles Scholarship program
SRF{UGC) | Gerhardt through Raman-Champark
Montpelier, Fellowship 2022
France
10. Taf¥1® == | Distinguished Lectures
SN. | Date Name & Affiliation Topic
Designatio
n
1. | 19.04.2022 | Dr. PG Rao | Distinguished Scientist, CSIR and | Lessons from managing
Former Director, CSIR-MEIST large R&D network
projects
2. | 21.04.2022 | Dr. PG Rao | Distinguished Scientist, CSIR and | Interactive talk on work
Former Director, CSIR-NEIST report preparations and
presentation
3. | 02.06.2022 | Dr. Suman | Director, CSIR-CGCRI MgO-C refractories for
Mishra steel industries: activities
at CSIR-CGCRI
4. | 02.06.2022 | Dr. L. C. Chief scientist, Advanced Surface engineering and
Pathak Materials & Processes Division, advanced coatings
NML, Jamshedpur
5. | 27.06.2022 | DrNavin K | Chief Scientist, CSIR-CFTRI Opportunities and
Rastogi challenges in the novel
application of membranes
in food
6. | 21.10.2022 | Dr Arijit Assistant Professor, Ahmedabad | Scale-up and optimization
Ganguli Lniversity of process equipment's
and chemical processes
using Computational Fluid
Dynamics and Process
Modelling
7. | 13122022 Prof. 5. IISER, Pune Materials criticality in low
Sivaram carbon energy
technologies: emerging
challenges in sustainability
8. 19422022 | DrAnant Bielefeld University of Applied Formulation of living cells
Patel Sciences, Germany for agricultural and
biotechnical applications
9. | 10.02.2023 | 3. oRfe | oMues oI, WROE TS | SNdE T REeidar-
IR st arerest, 78 et e R
10.] 21.02.2023 | W, 3R | gd et ToRn ROmis 0@ way | o & sifieaf & Swme
rpgEd | el et e, wEeR | @ Eee
Tt
1. | 28.02.2023 | Prof. Former VC JNU, Mew Delhi and Plant perception,
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Sudhir K former Director ICGEB, New signalling and adaptation
Sopory Delhi, Senior Emeritus Scientist, | under abiotic stress
ICGEB , New DelhiF conditions
12. | 20.03.2023 | Cyber Cyber Crime Police Station, Cyber crime, on-line fraud

Crime Bhavnagar and cyber awareness

Police

Station

. 13.| 23.03.2023 | Prof. T. P. | School of Chemistry, University | Amorphous-crystalline

Radhakrish | of Hyderabad transformations and

nan systems: fluorescent
molecular materials and
polymer-
rmetal{semiconductor
nanocomposite catalysts

AR SRS FT A/ Seminars/ Workshops/ Events Organized

1. | €SIR-CSMCRI Foundation Day

69" Foundation Day of the institute was
celebrated on 10™ April, 2022. Prof. MH
Mehta, Chairman, Gujarat Life Sciences &
Former VC, Gujarat Agriculture University was
the Chief Guest and Dr. 7. Rajamannar,
Executive Chairman & Non-Executive Director
Sun Pharma Advanced Research Company
Ltd. was the Guest of Honor.

2. | International Conference

An  international  conference on  Applied
Phycology (ICAP-z022) was organized by
CSIR-CSMCRI on 20" May 2022 at
Rameswaram, Tanil Nadu

International Workshop

An  international workshop  on “Water
Purification Technologies, Arsenic Removal |
from Groundwater and Integrated Water |
Management (IWWPT-z2022) was organized
during 28-30 June, 2022 in collaboration with
NAM S&T center, New Delhi at CSIR-CSMCRI,
Bhavnagar.

4. | areha et 3 worfa’ Rww @ ARER ﬂmx
T ¥ S e ey & JueTey 9 27
9, 2022 @t darett avet F wfer e ov o
AR & AR o e ST & Here =
S1.3TR. "ret, W AN 1@ At 8. @
YEuT qIosy, afve denfee |
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Marine Chemicals Conclave

A webinar “Marine Chemicals Conclave”
(iICEM-61A) organized jointly with Indian
Chamber of Commerce, on 27th July 2022
under i-Connect program to commemorate
Azadi ka Amrit Mahotsav.

:

g

. l;
B
A

Residential Workshop

o7 days residential high end workshop titled
“Hands on specialized techniques in seaweed
biotechnology: Multipronged approach”
sponsored by DST under accelerate vigyan
scheme was organized during 1-8th August,
2022.

i-connect program on Theme Energy CSIR-
CSMCRI & CSIR-CECRI jointly organized the
event entitled “Membrane Electrolytes for
Fuel Cells & other Energy Devices” on 10 Aug
2022 under i-connect program on Theme
Energy (Conventional and Monconventional)
& Energy Devices.

Workshop on Academic Writing

An adwanced workshop on emproving
academic writing skill was organized during
22-26 August 2022,

fa=<t fRaw T RE

faare 29 fadaw, 2022 & B GAE TN @
fet feemer wmie @7 s fémar o ot e
IR Rl A B M ECHE R I e o
#edfe sl vg T T T, 9T HE 9

10

Workshop on "Awareness Generation on
Sexual Harassment of Women at Workplace
A workshop on cited tittle with special
emphasis on Prevention, Prohibition &
Redressal Act 2013 was organized with invited
expert Dr, Sunita H Khurana, Director, Centre
for Training, Research & Advocacy, New Delhi
oOn 29.09.2022.

.

CSIR Foundation Day

The 81st Foundation Day of The Council of
Scientific & Industrial Research (CSIR)
celebrated with great pomp on 13" October
2022. Prof. Aniruddha Bhalchandra Pandit,
Vice Chancellor, Institute of Chernical
Technology, Mumbai was the chief guest of
the event.
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12. HBR F Y U= HAAET

e, 98 et g vYeR W mw & deftd
gt w= o1 e 6 e Radt eriEmer 17-
10-2022

13, AT AR TS

06 FgE 2022 e J1ET T |

14, e = R winie

fay fa=<lt Raw & guerey § 10 W, 2023 &t
HiAes GHNIE & AR T T 39 qEHEE
¥ andm v fiee amedt 9 et &
o e 3 aRfds TEe anN g
Iy gufie 3@

15, Statues Unveiling
CSIR-CSMCRI-Marine Algal Research Station |
(MARS), Mandapam organized the statues
unveiling of Prof. M.O.P Iyengar (Father of
Indian Phycology) and Prof. V. Krishnamurthy
(Founder of MARS) on 24-02-2023.

16/ International Women's Day

A weeklong celebration of International
Women's Day was organized in the institute
through different events from March o1 to
March 10, 2023

17, SIS ARTATT feae SERE

E # S A e & s 7 21
owadl, 2023 @ TERIE @ S far 5w
e ¥ e fendts vd vey =, st
AR, TR (ToRT) % . s 5978 &3,

i o gt aTeite e aifiift qufter 8.

% 12. ﬁl’-{lﬁ!’?ﬂﬂﬁppﬂintments

% SN. | Name Designation Date of Joining
o 1 | A e g e Bt aqareT 26-04-2022

% 5. | At Armart wrrEart aEaT RIRERIEEIER R EARE NG 15-09-2022

E 5. | At T Aesftart wfw | e afere w9 vdE) | 15-09-2022
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. ot oirfare ot e s agras (7 v &) | 14-10-2022

5. | vt ST g AFA ] TETTH 21-11-2022

6. | =f- () Fof e e | At e 07-12-2022

o, |t we EeraE a=r Fhg ahEer g (A1) 16-12-2022

g | = e wgerans mEw Ffg s g (An) 23-12-2022

g. | T el SfRerad I | Fry AfEET w2E (An) 23-12-2022

10. | 0 vz R AAToft =g AfEwT a2 (B ooaA) | 27-12-2022

4. | = o seirard wz e afar qgras (R v &) | 05-01-2023

1, |t Hw = Fig #farerT azrs (ar) 13-01-2023

13, | At R e W e Al qgrs (1) 18-01-2023

1. | =1 A FH e FFATH AR 09-02-2023

15. =f, AT HATFFATT =T TEATE TEIF 09-02-2023

13, SARgRY Fees gy SRy ge=gfl R
Retirement/Voluntary/Transfer/Termination/Resignation
SN. Name Designation Date ufRF:itEi:ementf Remarks
1. |4t wEE FETE ST AT 01-04-2022 H'i. il .53';"5@‘ i
(41T.) H iAo
=t () et v, |AfhE T
2 S N 30-04-2022 | FarfRafa
E o T 31-05-2022  |Famfaf
. ElR:REIC]
4. | =T, T, A - 31052022 |FATREA
. AT FATATT A7, Eﬁwm 04-07-2022 e
e AT

6. | =T, #AFT T amﬁm 11-08-2022 AEAEETAT, AGTH T
AT

7 | AT AT A, | v e A 09-12-2022 i, THS éi“'-f RS
e® H AT
HTTHATE AT -

8 |«ft zfror =iz () 09-12-2022 uﬁm,mn
FITHTAL
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Hrraar -
9 |4t FerarT aTET Ty aryfafis 17022023 | o

. 14. '/ Deceased
SN. | Name Designation Date of Demise
L ]
L v A 0 Frg FaifoE (1) 24-05-2022

15. ﬁﬁ'ﬂ'ﬂﬁ‘ﬂ‘ﬂ'! Pensioners Deceased

SN, Name Designation at the time of Birth Death
Retirement
Mr. Puppala Ex-Senior Technician (2) 01-Oct-56 | 14-Dec-22
Mageshwara Rao
2. | Mr. AA, Padhiyar Ex-Assistant Grade 1 (5&F) 12-Dec-46 | 16-Jul-22
3. | Mr. C H Raviprakash Ex-Principal Technical Officer 01-Nov-60 | 25-Nov-22

aitrerrsne-efreraelsnesing - CSIR-CSMCR
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16. GETE- THART 3R FOEIT fdav0r / Resources- Staff and Budgetary Details

Category | Group | Person on Roll as on 31-03-2023 :":DE':*::
Regular Manpower

Scientists Group IV Ba
Group 11l 28

Technical Group Il 44 .
Group | o7
Total Technical 167

MNon-Technical
Group A 05
Group B 14
Group C 25
Group D oo
Total Non-Technical 44

Total Regular Manpower (A) 21
Fellows/ Ad-hoc/ Project Staffs

Scientist Fellow (QHS) o
DST INSPIRE Faculty o
Emeritus Scientist 1
Woman Scientist 1
CSIR-TWAS Fellow 1
Senior Research Associate (CSIR o
Fool)
CSIR Nehru PDF
DST Young Scientist

Research Associate (CSIR)
Research Associate (Project)
senior Research Fellow
(CSIR/UGLC NET)

Senior Research Fellow

= |3 |a |

(DST/DBT/ BANRF)

Senior Research Fellow (Project) 2

Junior Research Fellow

(CSIRJUGC NET) o %‘

Junior Research Fellow %

(DST/DBT/ BANRF) s g

Junior Research Fellow (Project) 11 =

Project Associate 93 o

Technical Assistant (Project) o %

Project Assistant Ill, II, | 17 =

Executive Assistant (AcSIR) 1 =

Total Temporary Manpower (B) 206 %
Total Manpower (A+B) 417 =

]
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CSIR Allocation
CSIR Allocation

Financial Year (2022-2023)

2022-2023 Rs. in Lakhs

A. Revenue (National Labs.)

Total Salaries 3308.582
Budget (Including Po4/Pos/Pos/P-7o-Staff Qtr.) 651,782
P-07 Chemicals/Consumable & Other Research 578.458
(A) Total Revenue Budget 4538.822

B. Capital (National Labs.)
Budget (Including W & 5/ Staff Qtrs. Capital) 124.992
P-50 Land Cost o
P-50 (App. & Equipment/Computer Equipment/Office Equipment) 380.837
P-50 (Furniture & Fittings/ Workshop Machinery) 0.000
P-50 (Library Books/Library Journals) 75.459
P-5o Vehicles 0.000
P-26(1CT) (Infrastructure/Facilities) 0.000
(B) Total Capital 581.288
Total Rev. + Cap. (A+B) 5120.110
C. Total Metworking & RSP Projects 732.988
Total National Lab, (A+B+C) . mlusin;ﬁﬂ:g
F-61 NMITLI 0.000

Revenue other than CSIR Allocation
Financial Year (2022-2023) 2022-2023 Rs. in Lakhs

Sponsored R &D 9.417
Collaborative/Cooperative R &D 77-458
Grant-in-Ald R &D 387.128
R &D Colsultancy 15.007
SMM|TSP 195.085
SUB TOTAL (ECF) 684.996
Analytical/Tech Services 43.194
Knowhow Transfer/ Royalty (under LRF) B82.853
Sale of Lab Products 0.000
Conference/Seminar/Workshop 16.871
SUB TOTAL (Credited to CSIR/Lab Reserve) 142.018
Amount collected as service tax (Repaid to Government) 91.217
GRAND TOTAL 919.131




Laboratory Reserve

Financial Year (2022-2023) 2022-2023 Rs. in Lakhs %
Opening Cash Balance 2143.702 e
Receipt during the year 189.983 E—
Investment encashment on maturity 1600.000
Total Receipt (A) 3933.685
Expenditure during the year 120.699 b
Reinvestment 1699.000
Total Expenditure (B) 1828.699
Accrued Interest on Investment 110.960

*Closing Cash Balance (A-B) 2215.946

* Closing Balance Including Accrued Interest

17. ﬂiﬂ'ﬁﬁm! 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, Morth Campus, Jaurez Marg, South Moti| External Member
Baug, New Delhi - 110 007

Dr. Ramesh V. Sonti, Director, Mational Institute of Plant
4. Genome Research, Aruna Asaf Ali Marg, New Delhi - 110067 External Member

shri. Ravi Mariwala, Founder & Chief Executive Officer,
. Scientific Precision Pvt. Ltd., 1604 Lodha Supremus Worli, Dr.| External Member
E. Mases Road, Worli Maka,Mumbai - 400 018

shri. Marasimha 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

T Industry & Internal Trade, Udyog Bhawan, New Delhi - 110011 Representative

Prof. T. F. Radhakrishnan, Professor, Department of school of
8. Chemistry, University of Hyderabad, Gachibowli, Hyderadabd DG's Mominee

- 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 Institute, Gijubhai Badheka Marg,
Bhavnagar - 364002
Shri. K. Venkatasubramanian, Head, Central Planning

S 11. Directorate, Council of Scientific & Industrial Research, Rafi CSIR-HQ Invitee
Marg, New Delhi - 110 001
. Dr. B. Ganguly, CSIR-CSMCRI Secretary, RC
[

18. UEET GRES / Management Council

Dr. Kanann Srinivasan Chairperson
Director, CSIR-CSMCRI, Bhavnagar

Dr. B Ganguly Member
Sr. Principle Scientist, CSIR-CSMCRI, Bhavnagar

Dr. Alok Ranjan Paital Member
Principal Scientist, CSIR-CSMCRI, Bhavnagar

Dr. (Ms.) Aneesha Singh Member
Senior Scientist, CSIR-CSMCRI, Bhavnagar

Dr. Bhaumik Sutariya Member
Scientist, CSIR-CSMCRI, Bhavnagar

Dr. (Mrs.) Mina R Rathod Member
Principal Technical Officer, CSIR-CSMCRI, Bhavnagar

Dr. K J Sreeram fMember
Director, CSIR-Central Leather Research Institute, Chennai

Head, BDIM, CSIR-CSMCRI, Bhavnagar Member
Controller of Finance & Accounts/Finance & Accounts Officer, Member
CSIR-CSMCRI, Bhavnagar

Controller of Administration/Administrative Officer, Member - Secretary

CSIR-CSMCRI, Bhavnagar

19. oTATST FEFEE Gffd / official Language Implimentation Committee
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it weingHR . i, afvs denfie SE]
. e St alve dente T &
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11 | ft iorer w7 =g, denfe T
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13 | = g o e, ner s HewT
14 | 3t ST e, HSR Ud w5y sAftent wew
15 | 3 faeiis 9K 3ie, fowr vd ot sAfemRT qe
16 | i Horg 1. 9, SR ARt () qowT
17 | = e g o, 5. R armganes, o HEH- T
fersgrer

20. Aafe fEma |/ internal Complaint Committee

SN.  MName Designation

1 Dr. (Mrs.) Subarna Maiti Principal Scientist Presideing Officer
2 Dr. DR Chaudhary Principal Scientist Member

3 Dr. (Mrs.) Sarof Sharma Sr. Scientist Member

4 Dr. (Ms.) Bhoomi Andharia Senior Scientist Member

5 Dr. Shibaji Ghosh Senior Scientist Member

(] Dr. (Mrs.) Mina R Rathod Principal Technical Officer Member

7 Ms. Diptiben | Desai Advisior & Principal, Member

Golden Tomarrow High Schoaol
Janaben Meghjibhai Dafda
Education Trust Chitrakut Nagar
Opp/ Maglam Hall, Bharat Nagar,

Bhavnagar
& | 5h. subhash Chander Antil Controller of Administrative Officer Covener- Ex-
officio
21, HARCIATE FJA/ RTI Compliance %‘1
. Opening Receipts Received in the \ Closing %
P D I

eriod Balance Under 6(3) quarter pasa Balance e
Apr - Jun 04 27 06 29 08 7
Jul - Sept o8 34 12 46 08 =
Oct - Dec 08 15 19 32 10 %
Jan - Mar 10 25 18 39 14 =
&=
=
S
&




22. T fP¥rrad GAfRT/ Local Grievance Committee

If“-ﬂ“-'-llﬂ SN. Nme
e— 1. Dr. JR Chunnawala; Sr. Principle Scientist & Liaison Officer Chairperson
for SCs/STs
2. | Dr. (Mrs.) Saroj Sharma, Senior Scientist Member
L ] 3. | Dr.(Mrs.) Mina R Rathod, Principal Technical Officer Member

4. | Mr. F) Dodia, Senior Technician (2) Member

5. | Mr.Vishal Gohel, 5r. Stenographer Member

6. | Dr.(Ms.) Bhoomi Andharia, Senior Scientist Member

7. | Mr. KG Vijay Anand, Senior Technical Officer (1) Member

8. | Mr. Harpalsinh D Rathod, Technician (1) Member

g. | Mr. M N Parmar, Lab Assistant Member

10. | Mr. Sanjay D Chauhan, Assistant Section Officer (G) Member

1. | Administrative Officer Member- Secretary

23. Qﬂ?ﬁﬂﬁiﬁ & ﬁ"ﬂ:{ TP fAaRur AT / Grievance Redressal Committee for

SCs/STs
SN. Name
1. Dr. JR Chunnawala; Chief Scientist & Liaison Ex-officio Chairperson
Officer for SCs/STs
Dr. PS Subramnian, Chief Scientist Member
3. | Dr. Pramod B Shinde, Principal Scientist Member

4. | Mr. Jayesh Chaudhari, Senior Technical Officer (1) | Member

5. | Mr. HM Tadavi, Senior Technician (2) Member

6. | Mrs. Sarala M. Solanki, Technician (2) Member
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