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2024-2025 & WITHARAR-B=IT T9H g
A YA ST AT (CSIR-CSMCRI)
@ a1fies RUIC IR B J&T &, | d=iT+a e
3iTenfires 3r=iem uRye (CSIR) @ Y Uch
TARTEEARAT H ¥ Udh & wU H, CSMCRI ATa
® fBd d 99l A9l © N, Had
ST 3R wURET & 30 e & ufa
GEAB U 2 | THRT ATAIT T WRg &l
H diad & 9ga1 IAE g Ufhag, Aqul
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T AR 3T ARTaGdT T Xifdhd BHReil & TAT 549 &3l H HIS[E Saeid gAlfadl & FHE

T TR TITAI T S99 & |

ay 2024-25, CSMCRI @ foly uRqc=epRl e, o faf=1 Srgau &l ¥ Seoiaeiy
ST 3R JHTaeTell URUTH A 31T | §AR ASdi, Neddiel iR dHaral =
TATERYT FHYYT &7 YR a1 3R S19 @l HH1sii &l 11T 9eTd gY aRddd THRITST Bl
T WIo 3R SERT 97 G161 & foTg AV 1aviRl &7 {77 et # Jrrer= e |
IR SHETE UR BHRT FRAR €19 g4 Ul srcamgfHids Wil ol Araariasor &
foru 3falRa ==t % e 991, TN I8 Wee 81T © b 86 IS WISl &l Aa8TiR® 3R

AT AT H gady & oy ufaesg 8 1 59 Wenfifeal § BrfIsid 8k 3Tehl-
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YIEHT 3R I &M & foIY Bl BIgaR STegl-hog e HHIH, Se-3i1h-aIsh Rad
AR W= G Adheilds, STel YfGHR0T/ AAqUIxvl & foly W-Harferd Aldrsd
A 2 € | ool & {3 397 Ui § & IR TahAId! Bl Ugell IR aTsisd UaTe faar
g |

39 99 & QIRIH, GRATH o DST, ANRF, MOES, BIRAC, 311X BIS SIRiT TSIRTIN & 216 UTe-39-Us
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Sei fafiice, B8 gl dedat farfice, wikm Ssiia farfiice, o RiergH 918,
e & 1T TR g1 B 718, 51 28 TRIS ¥ 3MUS BT a8 Thal YaTg Icd—~ 5l |
B CSIR & e Hrdshi, faRIy wu 9 99g) Yare vd fafre |, # 1@ i
g, O &8 s UReImd UTed 8T | 89 ORI & DI i 3iIR FSH, TT IaR,
ST E19 HHE ¥ GRaxTS & &1 H WS SaTel Wl & forg Fifad Il @l ug=ar &I,
o1 Sy st @1 Rurd "Strategy for the development of the seaweed value chain" H g fopar
7T |

<aRd WenfRTa) 3R & 3fa¥id, CSIR-CLRI, T~ H Wl &l HoRdl g9 dIall AI=
AHeargdd e TTET 7T RO 96 HHATRAT B o8 goiel e T | §9d 37T,
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Theme (OWOT) BRI 3R T Yol § 9rfleRl & 9| | 99 3 ST,
faeryeR BTl SR arsll & |1 Hare WU (6T |

Ag G [dbrT & &3 H, a¥ 2024-25 H 23 WY BIA 7 QA S AL goi fHT,
5 @ B 1 uffted URc<iae R, TbIeifd AT IATeNfd U urw fhy | 169 BIET ¥ 8AR
J=DI & ANTGRA # HIotded 3iR STHIRM fhy | FITHRMEIR-TdIgd HIeTel Ugdl & dad
615 AT DT TIRAETOT TaT= fHaT 737 | BOIRI BT 3R A< ReTdh! ¥ "R erimar
H 9T foram |
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From the Director's Desk

Itis withimmense pride and enthusiasm, | present

the Annual Report of CSIR-Central Salt & Marine
Chemicals Research Institute (CSIR-CSMCRI)

for the financial year 2024-2025. As one of the
premier constituent laboratories of the Council of
Scientific & Industrial Research (CSIR), CSMCRI

is steadfast in its mission to explore, sustainably

utilize, and transform marine resources for the
betterment of humanity. Our research spans three

major verticals, namely, Marine Products &
Processes, Marine Biology, and Marine
Environment. This report highlights our unwaver-

ing dedication to scientific excellence, innovation, and societal impact, and captures our efforts to
address some pressing challenges across these domains.

The year 2024-25 has been transformative for CSIR-CSMCRI, marked by noteworthy
breakthroughs and impactful outcomes across diverse research areas. Our scientists, researchers,
and staff have demonstrated exceptional dedication, consistently pushing the boundaries of
knowledge to tackle real-world challenges and create new opportunities for industry and society. Our
sustained focus on translational research has led to the successful transfer of five cutting-edge
technologies for commercialization, reflecting our commitment to converting scientific discoveries
into practical and scalable solutions. These technologies include: Preparation of carveol and alpha-
campholenic aldehyde; Kappaphycus alvareziisap, and its method of production; Hollow fiber ultra-
filtration membranes for water purification and removal of pathogens; End-of-life reverse osmosis
membrane rejuvenation; and Self-powered mobile van for water purification/desalination. It is
pertinentto mention that four of these technologies are licensed for the first time.

During the reporting year, CSIR-CSMCRI secured eight Grant-in-Aid projects funded by agencies
including DST, ANRF, MoES, BIRAC, and BIS. Additionally, we undertook ten industrial projects of
different natures with leading companies such as Reliance Industries Ltd., High Energy Batteries
Ltd., Grasim Industries Ltd., Gujarat Maritime Board, Sureness Innovations Minds Pvt. Ltd., lloT
Innovations Pvt. Ltd., Shree Refined Salt Company, and DCM Shriram Bio Enchem Ltd. Together,
these engagements generated an external cash flow exceeding < 8 crore. These collaborations
were further enriched through partnerships with academic and research institutions, enabling
synergistic research and co-funding opportunities. We have been working on the mission programs
of CSIR, comprising seaweeds and specialty chemicals in the lead role, which have led to several
interesting outcomes. Our contributions in identifying potential locations for seaweed cultivation
across the country, including remote places like Kori Creek in Gujarat, and several places of
Andaman & Nikobar and Lakshadweep Islands, are noteworthy, as that got documented in the NITI
Aayog report “Strategy for the development of the seaweed value chain”. Through a fast-track
translational project, we successfully deployed a hardness removal plant at CSIR-CLRI, Chennai, for
providing clean drinking water to their staff, and through a fast-track commercialization, deployed
accelerated salt production technologies at two industrial locations, namely TCL Mithapur and GHCL
Jaffrabad. Our focus on innovation is reflected in the filing of 22 Indian patents and the granting of five
patents, including four Indian and one foreign patent, during the reporting period, which highlights
our growing global footprint in scientific innovation.
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Hregamgem-dioguadiismas / CSIR-CSMCRI

Our scientific impact extended globally, with 230 articles published in reputed journals, averaging an
impressive impact factor of 5.4. Our researchers also contributed to books as well as chapters
published by esteemed national and international publishers. In recognition of their excellence, our
scientists and students received numerous awards and accolades, delivered 61 invited talks, and
participated in international exchange programs, underscoring the global relevance of our research.
We actively celebrated key national and organizational days and hosted a range of conferences,
workshops, and seminars, promoting scientific dialogue and knowledge sharing. Of particular note
were international conferences on membranes, seaweeds, and salt & marine chemicals that
witnessed over 50 international delegates from 25 countries. Through initiatives like the CSIR-One
Week One Theme (OWOT) program and our participation in national expos and fairs, we significantly
broadened public engagement and showcased our research to a wider audience, including young
students and the general public. The institute also had the honour of hosting several international
dignitaries during the year.

Our commitment to human resource development remained steadfast. In 2024-25, 23 Ph. D.
scholars successfully completed their research, with many securing prestigious postdoctoral
positions or academic and industry positions. Additionally, 169 students from institutions across
India undertook dissertation projects and internships under the guidance of our scientists. Under the
CSIR-Integrated Skill Initiative, 615 individuals received training through our skilling programs.
Thousands of students and hundreds of teachers participated in Jigyasa programs, fostering
scientific curiosity and awareness among young minds.

We also made impactful contributions to societal development. Initiatives included the scientific
interventions to enhance salt quality and yield, maintenance of brackish water RO plants at Khardoi
post of BSF Kutch-Bhuj and KV school, Manadapam, training coastal communities in seaweed
cultivation techniques, distributing seaweed seeds to coastal residents of Tamil Nadu, Andaman,
and Gujarat coasts, and addressing wastewater management. Our commitment to promoting the
Official Language Policy was recognized with the prestigious Rajohasha Kirti Puraskar.
Furthermore, CSIR-CSMCRI won third prize in energy conservation across all CSIR laboratories,
earning a cash award of ¥ 2 crore. Another milestone was the NABL accreditation granted to the
CSMCRI-Analytical, Testing, and Evaluation Laboratory (ATEL) facility.

| express my heartfelt gratitude to the entire CSIR-CSMCRI family, the Chairman and members of
the Research & Management Councils, our funding agencies, industry collaborators, and all
stakeholders for their unwavering support and partnership. This report is a collective testament to the
passion, hard work, and commitment of our team. | thank everyone involved in its timely compilation.
The achievements/activities were widely covered by the media, enhancing our visibility, for which |
amdeeply appreciative.

As we move forward, we remain firmly committed to our vision of advancing science for the societal
good. We are excited by the opportunities that lie ahead and look forward to continued collaboration
and support. We warmly welcome your feedback, suggestions, and participation as we work together
to build a more sustainable and scientifically empowered future.

Kannan Srinivasan
Director
CSIR-Central Salt & Marine Chemicals Research Institute
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Explore, harness, andtransform marine resources for the good of the people of India

Hrogang SIR-dvauadisRanrs &1 e
Mission of CSIR-CSMCRI
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Marine Aquaculture
SR CIIRIEIC
Seaweeds
- g&i dara
Microalgae
o TIIUNIGTAHE / Halophytes
e "gefia g

Salt Tolerant Plants

* & /Salt * TSl UguT / Marine

Pollution

e oicl / Water

o Yl XA [ Marine
Chemicals

- 3r@TdfI% /Inorganic

- THA ufhang

Abatement Processes

- HATShiwiRed

Microplastics
Marine Ecology

* forRIR 3R wHTe

3lTd el / Monitoring &
Impact Assessment

- SIfa® /Organic
- UIhfde IS
Natural Products

* ¥« d<d / Marine
Elements

sl Scure 9 gfshard
Marine Products & Processes

o W e s

Marine Biotechnology

o Yl g&usild / Marine
Microbes

o Yl Sla-afpa uaref

Marine Bio-active

ﬂﬂfr qITaoT | Marine Environment

¥qs) ofid fa<ir / Marine Biology

* JHEHYUT Ud SUIg
(@Ter vd iyt afaaq)
Processing & Products
(including food and nutrition)
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He3Ts IIR-HeguniIaRaTs &1 urenfiral gdwiferat

Salt & Marine organ & O gal
Chemicals m’; . 1 "._

® High purity salt

o Low sodium salt

o Double fortified salt

o |P grade salt

¢ Potash and magnesia
from bittern

® Hydrotalcite

e LB and HB MgCO,

e Dry sea mix

W |P Protected

® Zeolite - A

o CaCO, (rubber and paper
grade)

® Precipitated silica
(diff.grades)

o Green brominating agent

e Bromo compounds

® Bio-diesel (oil-seeds and
algae)

o 2-Phenylethanol

® Membranes/Polymers
(TFC/RO/HF for water
desalination/purification)

e Mobile desalination plant

e New Gen HF Membrane

e [nterpolymer cation and
anion exchange
Membrane for ED/EDI/
energy applications

o Solvent-resistant
membrane

e Polymeric ion-exchangers

o Bio-based chemicals
(valerolactone, pliymers,
etc.)

® Membrane-based took
kits (curd strip, pathogen
, efc.)

% Licensed & Commercialized

Technology Portfolio of CSIR-CSMCRI

® ZLD process for
distilleries (with recovery
of potash and organics as
cattle feed); 100% water
soluble FCO grade SOP
from distillery ash

® Separation/Recovery of
salts (inorganic) from
different chemical
processes/effluents (salt
washery, textile, leather,
paper & pulp, etc.)

® Valorization of kimberlite
waste taillings

o Recovery of precious
metals (like Pd, Li) from
spent catalysts/e-waste/
effluent streams

e Recovery of lac from
effluent and recovery of
aleuritic acid from
seedlac

o Activated carbon from
rice husk ash waste

e Membrane rejuvenation

Waste to Wealth .o
(For CPIs) Marine Biology

® Cultivation technology for
Kappaphycus, Gracilaria,
Gelidiella species and
their processing to bio-
stimulant/animal/poultry
feed and phycocolloids
(carrageenan, agar,
agarose, and alginate)
o Liquid Seaweed Plant
Bio-stimulant (LSPB) from
brown algae-Sargassum
Mircoalgae Cultivation
and processing to crude
oil, nutra/pharmaceuticals
and pigments
Cultivation of salicornia,
a salt-tolerant plant,
processing to value-
added prodcuts
 Bio-degradable thin films,
capsules from
carrageenan
® Microbial syntheses -
PHA

W TRL Level 6 & above

% Industry Supported
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Hregamgem-dioguadiismas / CSIR-CSMCRI

qrIfsie o™ & oy 99« edrel sgagn

Seaweed research for societal benefits

Shri A Nayak IFS, Forest Department, Govt of Odisha, Shri Rajath Chaudhary, Project Manager of
GCF, Govt. of Odisha and other Forest officials (Ranger, ACF) of Odisha visited Marine Algal
Research station (MARS), Mandapam on 26" April 2024

Distribution of seaweed material to farmers at MARS Mandapam for cultivation on 21* May 2024

Shri Sagar Mehra, Joint Secretary, (Inland Flsheries), Department of Fisheries, Government of
India, visited and interacted with scientists at Marine Algal Research Station (MARS), 29-30" June
2024
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wrenfirfeat / Technologies
sfaRa wrenfifear / Technologies Transferred

TfIeE oo W U1/ Publications in SCI Journals

el o / Total Number

T gHIde Bhaex / Average Impact Factor

sHIge Hhaes 10 | e Udhrer / Publication with Impact Factor > 10
SHIge haes 05 W % UHrer / Publication with Impact Factor > 05

ucc/ Patents

9Rd ¥ SRR / Filed in India
facer % SRR/ Filed Abroad
9Ra H wWI$pd / Granted in India
fa<er # gl / Granted Abroad

19 G491 fa®1a/ Human Resource Development
Y= $1. ugd / Ph. D. Awardees

Tl yEe Uflreg / Dissertation Interns
Dot faswr ey / Skill Development Trainees

13 uRATSIFITY / New Projects

I foaifa aRATSTS (R HerIdT, WS, dasiie! HaT 3iR
oRTHe) / Externally Funded Projects (Grant-in-Aid, Sponsored, Technical Service,
& Consultancy)

I fo Wifva aRareEmell & fof Wigd anTd (SHITW) / Total Approved
Cost of the Externally Funded Projects Initiated (ECF)

I, ardi/ Conferences, Talks
MHT ardt / Invited Talks

e Rfadl (HIRae afik uReR) / Conference Presentations (Oral & Poster)

[&4a1 T / Collaborations
FHSAAT M99 R 8¥aeR / MOU's Signed




UTenfiraY 37avvr/ Transfer of Technology

Kappaphycus alvarezii Sap, its method of production from seaweed to Brahma Kamal Research
LLP, Bhubaneshwar

1T UTrdcer 2024-25 | ANNUAL REPORT 2024-25

Hollow fiber ultra-filtration membranes for End-of-life Reverse Osmosis Membrane
water purification and removal of pathogens to Rejuvenation to Membrane Engineering
Memtrix Technologies LLP, Ahmedabad Private Limited, Delhi
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E
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5

‘E’ Self-powered mobile van for water Preparation of carveol and alpha-campholenic

purification/desalination to Rite Water aldehyde to Hello Aromachem Pvt Ltd,

Solutions (I) Pvt. Ltd, Nagpur, Maharashtra Ghaziabad




SET-AHTGAd &A1/ Industry-Academia Collaborations

MOU with Gujarat Heavy Chemical
Limited (GHCL), Ahmedabad

MOU with Gyanmanjari Innovative
University, Bhavnagar

MOU with Memtrix Technologies LLP,
Ahmedabad

MOU with Shree Refined Salt Company,
Rajasthan

MOU with Dr. Jaimin Vasa Foundation,
Ahmedabad

MOU with Gujarat Heavy Chemical
Limited (GHCL), Ahmedabad
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Thathola, P.; Saravaia, H. T.;
Brahmbhatt, H.; Ray, S.; Haldar,
S.
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6B HEdyUl YhI2I</ Some Important Publications

T e

Article Title

Development and validation of a robust
single extraction method for analysis of
PAHs, HBCD, BDE, and PCBs in the
coastal environment

—_——

Journal, Year, Volume

(issue), page numbers
Anal. Methods 2025, 17
(3), 1296-1305

2 Mariyaselvakumar, M.; Kadam, G. | Halogenated melamine formaldehyde Appl. Catal. A: General
G.; Saha, A.; Samikannu, A,; polymers: Efficient, robust and cost-effective | 2024, 675, 119634
Mikkola, J. P.; Ganguly, B.; bifunctional catalysts for continuous
Srinivasan, K.; Konwar, L. J. production of cyclic carbonates via CO»-

epoxide cycloaddition

3 Chanchpara, A.; Maheshwari, N.; | Molten salt mediated single-step synthesis | Environ. Res. 2024, 250,
Sahoo, T. P.; Hamirani, C.; of reusable nanostructured CaTiO3 forthe | 118486
Saravaia, H. removal and recovery of Sr+: A potential

adsorbent for contaminated water bodies

4 Andharia, J. K.; Markam, B.; Study of a mixed-mode solar dryer Solar Energy 2024, 273,
Patel, J.; Maiti, S. integrated with photovoltaic-powered 112505

dehumidifier

5 Kallur, R. K.; Madapati, S.; Evaluation of Bacillus coagulans LMG S- Front.Nutr. 2025, 11,
Banerjee, M.; Mathur, A, 31876 for immunomodulation and stress: A | 1484499.

Bhattacharya, S. double-blind, placebo-controlled clinical
trial

6 Sharma, R., Patnaik, P., Sarkar, | Leveraging an innovative process Chem. Eng. J. 2024, 498,
S., Hossain, M., Goyal, V., integration using highly acid-immune blend | 155265.

Chatterjee, U. membranes for enhanced acid recovery and
selective salt separation

7 Mishra, S.; Mishra, S.; Sharma, Polyvinylidene fluoride- based modified J. Mater. Chem. A 2024,

J.; Upadhyay, P.; Kulshrestha, V. | membranes for hydrogen generation by 12 (43), 29854-29868.
direct seawater electrolysis and proton
exchange membrane fuel cells

8 Sutariya, B.; Sarkar, P.; Machine learning-assisted performance Sep. Purif. Technol. 2025,
Indurkar, P. D.; Santanu, K. prediction from the synthesis conditions of | 354, 128960

nanofiltration membranes

9 Neem, M.; Mondal, P. P.; Custom-built charged covalent-organic Chem. Eng. J. 2025, 504,
Palakkal, A. S.; Neogi, S. polymer for elevated-temperature boosted | 158981

separation cum selective and benign
fixation of CO2 with bi-phasic iodine
scavenging

10 | Patel, B.; Barik, M.; Murugan, P.; | Beyond conventional Bransted acid Org. Chem. Front. 2024,
Dabas, S.; Rathour, P.; catalysis: Leveraging the impact of charged | 11 (17), 4671-4681
Subramanian, S. moiety on the phenol for the construction of

julolidine units
11 | Debnath, S.; Paramasivam, S. A redox-active copper complex for Small 2025, 21 (9),
S.; Pradhan, D.; Manickam, P.; | orthogonal detection of homocysteine 2409982
Chatterjee, P. B. involving fluorescence and electrochemical
technigues
12 | Thakur, D. G.; Sonawane, M. A.; | Modular access to aryl quinolinyl ketones | Adv. Synth. Catal. 2024,

Patel, R. N.; Rathod, N. B.;
Patel, S. D.; Patel, D. M.; Ghosh,
S. C.

via visible-light-induced palladium-
catalyzed aldehyde C-H bond arylation of
quinoline-8-carbaldehydes with arylboronic
acid

366 (24), 4994-5000




13 | Valvi, M. B.; Badhani, G.; More, Bronsted acid-mediated mono- and di- Chem. Commun. 2025, 61
K. P.; Adimurthy, S. substitution of quinoxalines with indoles: A | (24), 4698-4701
pathway to indolocarbazole-quinoxaline
scaffolds
14 | Rathod, N. B,; Patel, R. N,; Cobalt-catalyzed regioselective C8—H J. Org. Chem. 2024, 89
Patel, S. D.; Patel, D. M,; sulfoxamination of 1-naphthylamine 24), 18436-18444
Sonawane, M. A.; Thakur, D. G.; | derivatives with NH-sulfoximines
Ghosh, S. C.
15 | Gandhi, G.; Biswas, K.; Vaghela, | In-depth metabolite characterization of Algal Res. 2024, 81,
P.; Nayak, J.; Nair, A.; Moradiya, | seaweed-based plant biostimulants: Insights | 103574
K.; Gopalakrishnan, V. A. K;; into bioactive components
Veeragurunathan, V.; Ghosh, A.
16 | Rakhasiya, B.; Bhagiya, B. K.; In vitro experiments and fluid dynamics J. Appl. Phycol. 2024, 36
Rajyaguru, D.; Yadav, A;; studies confirmed differences in tube nets (6), 3549-3559
Jaiswar, S.; Mantri, V. A. affect sediment accumulation and epiphyte
attachment
17 | Grewal, M.; Sambwani, K.; Udata, | Seasonal variation in biomass availability J. Appl. Phycol. 2024, 36
K.; Paidi, M. K.; Gajaria, T.; and biochemical composition of Gayralia (5), 3103-3116
Veeragurunathan, V.; Kavale, M. | brasiliensis (Ulotrichales, Chlorophyta) from
G. Shirgaon estuary west coast of India
18 | Agarwal, P.; Chittora, A.; Baraiya, | Rab7 GTPase-mediated stress signaling Plant Physiol. Biochem.
B. M.; Fatnani, D.; Patel, K.; enhances salinity tolerance in AlRabring7 2024, 114, 108928
Akhyani, D. D.; Parida, A. K; tobacco transgenics by modulating physio-
Agarwal, P. K. biochemical parameters
19 | Kumar, M.; Meenakshi; Agarose degrading potential and whole Curr. Microbiol. 2024, 81
Chaudhary, D. R. genome sequence analysis of marine (12), 422
bacterium Aliagarivorans sp. strain DM1
isolated from the Arabian sea
20 | Nikumbe, D. Y.; Bavdane, P. P.; Mitigation of dendrite growth in zinc-iodide | J. Electrochem. Soc.
Bora, D.; Dave, V.; Bhatt, B.; flow battery with Tréger’s base anion 2024, 171(9), 090519
Nagarale, R. K. exchange membrane
21 | Yadav, S.; Choudhary, N.; Sunlight-mediated photocatalytic uranium J. Mater. Chem. A 2025,
Sonpal, V.; Vyas, B. G.; Paital, | extraction from seawater: A bioresistant 13(5), 3858- 3871
A R heterojunction for highly  selective uranium
sensing and extraction with in vivo
application
22 | Bhatti, S.; Sahu, P.; Masani, H. Process integration and techno-economic Chem. Eng. Process.
R.; Dinesh, A. K.; Upadhyay, S. assessment of crystallization techniques for | 2024, 203, 109879
C.; Vyas, B. G.; Kumar, A. Na2SO4 and NaCl recovery from saline
effluents
23 | Pawara, C. B.; Kamble, S. B. Direct alcoholysis of furfuryl alcohol to alkyl | Chem. Eng. J. 2024, 475,

levulinates using nano-crystalline
polyoxometalate-hexamethylphosphoramide
salt as a defined solid Brgnsted acid
catalyst
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¥UA o™ ¥ /Rs. In Lakhs

gore 3fis / Budget Head 20202021  2021-2022 20222023  2023-2024  2024-2025
N ERNSRIPRIRNIEIY

A. Revenue (National Labs.)

Eayl a1/ Total Salaries 2747.160 2979.184 3308.582 3687.006 3979.491

guic (P04/P05/P06/P-70-3<Th
AR Afga) / Budget (including 269.540 498.658 651.782 697.715 769.938
P04/P05/P06/P-70-Staff Qtr.)
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91 ST /P07 Chermicaly | 220690 549,897 578.458 1082.820 551.827
Consumable & Other Research
W G SR A 3307.33 4027.739 4538.822 5467 541 5301.256

A. Total Revenue Budget

. dfiea (FeFa oied)
B. Capital (National Labs.)

qolc (S<g Us TH / B
FATCR Yol Af2d) /Budget 100.000 67.728 124.992 437.897 92.637
(including W & S/ Staff Qtrs. Capital)

q-50 (TU. 3R UGBS

C
SUAPRV/PTIICTI SUHRT) / P- 531,500 54.295 380.837 871.891 301.101
50 (App. & Equipment/Computer

Equipment/Office Equipment)
0-50 (c»nssslé\l ERSEIRIEER

Yf3®1Y) / P-50 (Library Books/ 220.679 215.647 75.459 0.000 0.300
Library Journals)
@50 aTE/ P-50 Vehicles 0.000 0.000 0.000 18.890 0.000
& a1 B gl 857.179 337.670 581.288 1328.677 394.038
S B. Total Capital
5]
% :
2 | B YO 4 gl (o) 4164.509 4365.409 | 5120110 6796.218 5695.204
a Total Revenue + Captial (A+B)
~
T HA TTeafb T AR RTAU
5 GREATSHIG / Total Networking & 145.868 409.190 732.988 0.000 75.656
E RSP Projects
£ 9777/ Pension 0.000 0.000 0.000 2650.212 2650938




HUYINTS IR 3MMded & 3eAdl I oid
Revenue other than CSIR allocation

¥Ud oI"d ¥ /Rs. In Lakhs

guic 3N/ Budget Head 2020-2021 2021-2022 2022-2023 2023-2024 2024-2025 gl
WIS SIRIEn Qe faR 0.000 9.600 9.417 0567 18.857
Sponsored R & D
N - S
NERIRIR CIRECA NG RIE! 3
fo ﬁ—cb_R:[ / Collaborative/ 26.769 52.774 77.458 105.569 34.049 E
Cooperative R & D >
4
T Tl rgwe Ud 5
BT / Grantin-Aid R & D 442,505 583.881 387.128 586.516 417.460 =
o
e}
. N 3
STIHENT (d TAPT ERTR 8.210 17.938 15.007 8.480 104.890 N
R & D Consultancy N
N
Sub Total (ECF) 607.956 769.982 684.996 754.528 657.933
AN AMISEZARENIEIINEIN 19.696 27.188 43.194 115.449 44.231
Analytical / Tech Services
SERIEARSIBEARRRGS IR
/AT (TANNTG & &)/ | 50 144 26.927 82.853 32534 67.447
Knowhow transfer/Royalty
(under LRF)
SRINTRITST ScaTeT a1 fasp 0.000 0.000 0.000 0.000 0.000
Sale of Lab Products
T/ AR/ BRI /
Conference/Seminar Workshop 0.000 1.770 16.871 48.752 33.640
Sub Total (Credited to CSIF/Lab 69.840 55.885 142,918 196.735 145.318
reserve)
A IR T H H T 38.330 45.230 91.217 1.494 0.000
RT3 (ARDBR BT cllers Ts)
Amount collected as service tax
(Returned to Government)
Grand Total 716.126 871.096 919.131 952.757 803.251
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Hregamgem-dioguadiismas / CSIR-CSMCRI

¥Ud oI”d ¥ /Rs. In Lakhs

qoic 3/ Budget Head 2020-2021 2021-2022 2022-2023 2023-2024 2024-2025

SRR DS o 1816.087 2091.941 2143.702 2215.946 2410.707

Opening Cash Balance

99 & SR WIS / Receipt 653.239 125.426 189.983 298.573 1911.064

during the year

IRYFITT TR I3 TheIdRon

Investment encashment on maturity 1500.000 1600.000 1600.000 1699.000 1800.000

Total Receipt (A) 3969.326 3817.367 3933.685 4213.519 6121.771

a4 @ IR 2R /Expenditure | g a0 108.248 129.699 118.464 1317461

during the year

GAeT / Reinvestment 1600.000 1600.000 1699.000 1800.000 1900.000

Total Expenditure (B) 1938.136 1708.248 1828.699 1918.464 3217.461
99 TR ST T/ Accrued NA 34,583 110.96 115.652 120.822

Interest on Investment

Closing Cash Balance(A-B) 2031.190 2143.702 2215.946 2410.707 3025.132




H1-Id H491er-1 / Human Resource (As on 31° March 2025)

YgAMTIHR d<1f-is / Designation Wise Scientists

DA/ Staff
Tech Gr. |
Tech Gr. lI ? Administration

4 o 46T g}

Tech Gr. I gz
32— ] 5
Scientist §

85 z

'Zg

]

8

N

Senior Scientist Scientist 7
15— |
Chief Scientist
—14
Principal Senior Principal
Scientist Scientist
34— 14
ARl ¥ / Temporary Staff
JRF 38
Project %
Associate o
97 3
SRF g
52
&
2
Research Associate &
1 9
8
Scientific Administrative | w Scientist 1 =
Assistant 8 J \—Executive Associate 1
Project Assistant— Senior Research
8 Associate 1

13




IR $B fad=grR®/ Our Some Stakeholders
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CSIR-CSMCRI secured the 3rd prize for
energy conservation among all
CSIR laboratories, receiving a prize of ¥ 2
crore on 26.09.2024.
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Dr. Govind Sethia, Senior Scientist,
received the Young Scientist Award from
the International Association for Advanced
Materials during the Asian Assembly - India
Chapter of the Advanced Materials
Congress, held from 24" to 26"
September 2024 in Jodhpur.

~
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>
Q
&
2
5
E
£
E Ms. Maheshwari Behere, a Ph.D. scholar, Ms. Meena Choudhary, a Ph.D. student,
received an Appreciation Award from the was honored with the NESA Junior
Gandhian Young Technological Scientist of the Year Award — 2024.

Innovation (GYTI) program for her
innovation, the A-EST Kit.
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HuwergeR-duagaeiemens / CSIR-CSMCRI

1.5TM® Qd "l A1/ Salt & Marine Chemicals

fawrfa erwarn;

TAS U4 FHE] AR f9RT, AR THE B I0reT SR IUS Bl e qAT e ud
HFIRRM S HodT= FHs! KA1 BT Y U1 R & [o1Q SAfa, ST grd gfsharasii
BT fABRad B H Iheeal G © | T eFarsi | IR A &1 Faeor, A= geR &
UG ST & 10 AR THSD HAF P SIS TR AU, AT FaRTH 31ATH Pl T fRid
PR T R WR ¥ AlSd TG FIF] DI WIMYAT HIAT AAS © | I8 [T hidpd FHa
THS G W1 & A9 9§ Sod Ygall dlel AR THE BT SATGH B, T9d DI I[0TaT 3R
AT H GUR B, T fAfi=1 srgurarti & forg fafire 9@ fAafRid o # famysmar waar
2, [ FeiRTemTel ST & oY JMTSIgS 4eh Hd Qd 3Maedd UiNd d@i & A1
AIShIRCHd Hh BIfChigs A THdb AMAA o | Iecdi@+d FaraRl H el

AfTa/fAeaeiied Rerae sge, =1 AT A d oI f[9e-3meTRa IdTe, Ueled
IR 3R I YU dlel HHIRIIH A A S Aied Jeaar Fqa! A1 bl g
TS R+ B Tbidd TshATy A B | ReRAT IR SR ol g, fam fded iR WR o1t &
JURE Jaerd, HIS STal &l GAIIN 3R 96 UG H HIR Holl & IUIRT DI AfeHcA
B TR S dfad BIAT © | I8 HH AN dTel W YDV B IUANT BB 3e-
el THS T T 1 FTaT <l @ | ST 3R IFTRITAT DT FERIAT UG HR+ & forg,
T 79 STEa, JAfARIRAT 31R il Bl & forg UfRiero HRi%H UaTH &Rl &,
TAT BRITA DI [IRIYSAT G Ud THS IeTaH IR H GUR AT B DIeTel R Usdl
& d8d R THS U] § JH1oTas ureashd’ I fhar s |

Divisional competences:

The Salt and Marine Chemicals division excels in developing innovative, cost-effective processes to
enhance the quality and yield of solar salt and recover valuable marine chemicals such as potash
and magnesium. Key capabilities include surveying saline lands, designing and laying out solar
saltworks tailored to various brine types, and establishing model saltworks across India to
demonstrate best practices. The division specializes in producing high-purity solar salts via
integrated marine salt recoveries, improving salt quality and quantity, and developing specialized
salts for different applications, including iodide-free salt for the chloralkali industry and microplastics-
free fortified common salt with essential nutrients. Notable innovations include integrated processes
for recovering valuable marine chemicals including bromine from dilute sea/subsoil/desalinated
reject brine, bittern-based products like low sodium salt, potassic fertilizers, and high-quality
magnesium chemicals. Emphasizing sustainability, the division focuses on bittern and saline waste
management, freshwater recovery, and maximizing solar energy use in salt production. It also
promotes semi-mechanized saltworks using low-cost indigenous tools. To support the industry and
agarias, the division offers training programs for salt producers, officials, and industrial personnel,
and has launched a "Certificate Course in Solar Salt Technology" under the Skill India initiative to
enhance workforce expertise and improve salt production practices.



HIFd 3R Ug] T8R A qgulysd dadl &1 3myfd & forg
IARTE THS-IATTRT FGSIHRUT Yuicl DI wuRET AR
fadra

Design and development of innovative salt-based fortifying agents for
multi-nutrient supplementation in human and animal diet

T T Tl DT A AT R H
2, faRvax Haeefiar Seien gl #,
o TR, sraos gig iR dHWR
TTORETT ToTell SIRfT ey ARy gl
21 e 3R s+ I @ ugrdi &1
gg—cﬁwqﬁwa?cﬁ%mﬁrsﬁ?ww
DI TDh  IATATSD
@ﬁﬁf%lsﬂqu@awﬁﬁmmsﬁ?
MR 3MAISCT AP BT HITTT HRAT
2 S U &) A § 9 divd dd ueH
¥ | IR H, T Zn(105), 3R Fe(l0s),
BT ABE AT § [y forar, g dwrfaa
Qﬁ?@ﬁqﬁwmw
[AHAT &1 Zn(10;), B T/AR freea
AT 7 RNid 2R IMRA &I AT &
AT TR Tdh ST aIvsd s 99
&1 faR URT T | g9 Uy w@Red &
oy ISiIeRoT & AT | 98-9196
I THE A fasad e 2 | 3 @ oy
gyl IIe dldTee, fSd, AMARA, qMar 3R
IS ST 96 dcd UG &Rd @, off
gfE, TATE 3R 3 RIS Uikl
&1 GALT BRI & | A §Y D O 3R
AT BT 91T 2 3R Wil BT HHT aref
UM @ oy e 81 © |

Micronutrient deficiencies are wide-spread,
especially in vulnerable populations,
causing health issues like anemia, stunted
growth, and weakened immunity.
Fortifying foods with zinc and iron is a
promising approach to improve nutrient intake
and health outcomes. This work aims to
synthesize zinc and iron iodate complexes
that deliver three nutrients in a single
compound. Initially, we synthesized white
Zn(l03); and Fe(lO3), as potential
fortifying agents. The polymeric crystal
structure of Zn(I03), inspired the idea of
combining Zn and Fe with iodate for a triple-
nutrient compound. We also developed multi-
nutrient fortified salts for animal health
through mineralization. These mineralized
cattle licks contain cobalt, zinc, iron, copper,
and manganese, supporting growth,
metabolism, and other physiological
functions. They enhance milk quality and
quantity and benefit cattle with mineral
deficiencies.
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HuwergeR-duagaeiemens / CSIR-CSMCRI

daofia ofa 3R fded vpdiavor @ fav Gk ool |
HAlfeTd U 9g-Tex’ly dxel AT U I3
A multi-depth liquid sampling device assisted by solar energy for
brine and bittern collections

aquiig 9ot iR fed dug & fog 9R
SHoll gIRT TETIAT UTT TUh §8-TT8xTs axel
TATDHROT IRV [AHRAT o a7 | o g
dTerTal, <ol a1 STl | i Aqoiy
S &R fded THATRYT AEayel §
RifP gl Y 31 YAl §RT a8 T
TRIGA U BRI & | 2MIRHE fUue
ST URuR® AT SRR AETa aiRomH
o H fawd el 8 o I @
ToTeRT 3R wfohar fisoT prfad 2 @ |
THD IRT BT TR AIFH, S AR
e 3R ehardl 9 TR gAIfadl &
AT HRAT IS &, T AT Joraeh
TTfad Bl 2| STeT-3TelT Tevls W
A=ramell & SR FEldbdr & oy 98-
TERTS ALADHRYT Bl SMILIHAT Bl @ |
IRUYRE Tl 3feTH AR FHI o+ drell
g T WOt v 3 forg, e 9k
HAfeld 98-8 ORA TLATDHRY]
IugRvl fastiad fear &, S @,
fesqada iR e AR
JARFT BT &, Afhar =T § gur
HRAT © AR TP ITGH BT 0TIl Bl
TR HRAT R |

Accurate brine and bittern sampling from
large ponds, tanks, or reservoirs is crucial
due to stratified layers formed by dissolved
solids. Conventional methods, like the
thermosiphon pipette, often fail to provide
precise results, affecting product quality and
process control. The salt industry faces
additional challenges from unpredictable
weather, such as heavy rain and cyclones,
impacting sample quality. Variations at
different depths necessitate multi-depth
sampling for accuracy. Traditional
techniques are inefficient and time-
consuming. To address this, a solar-powered
multi-depth liquid sampling device was
developed, ensuring efficient, reliable, and
sustainable sampling, improving process
control and optimizing salt production quality.



TP 3R YT 9o Sl 9 ATShieiResd IR
AIRed @ Mdhdd Ud fAshyor iR yenes &)
ufspar

Process for the detection, extraction, and remediation of
microplastics and nanoplastics from salts and seawater brine

HIITR IR R 4R H FHed THEG D
fafe=1 afefie iR @ Us & T
Uha by MU | THE & Tl W

DI AT B D foIg
AN & IUYh DI DI qENT AToldh
HT IGART fhy o1 A favar ram e |
TS T A [T T fafaer amfar
MG AR AMHRI & AGPIATRTS
¥ YU Y | $HD JAeATdT BH BIsie-
|UMOT AT &1 STAN BRd T
SIel, TH® 3MMfa I S TSIl &
frepyor @1 ufshar AR @1 | uarell =
9 I GeHI & WU H ATSHIATRCINT Bl
Ahedydd  Fbrer, dfod  Tgdel
IS ® ARM  AATAIRED Bl
B [TehTeT |

Various industrial and edible grades of raw
salt samples were collected from Bhavnagar
and across India. The appropriate methods of
estimation for the separation of the
microplastics from the salt samples were
applied without using external additives.
Surprisingly all the samples were found
contaminated with microplastics of diverse
shapes and sizes. Further, we developed the
process of extraction of these microplastics
from seawater, salt etc. using chitin-modified
materials. The materials successfully
extracted microplastics not only in the form of
micro but also efficiently extracted the
nanoplastics during the optimization study.
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TP + U + BdfIe fAamras ffsor 4 v=etedfl &1 9+

Measurements of enthalpy of mixing in salt + water + organic solvent
systems

e -

AdAe  THG-GTd-befh  fAoma®
yonferai § faoru-facae @ IR
fohatetl & Sau~ Tfeuds u9d SHd
SHEIGHR 3R Arg-difad IO &
ase H eyl qfer a2
gfafaera fheeeiarur & Ufhar & day
H, HYEd BT STeild oqur fderd= (Nadl,
Na,SO,, KCl, K,S0,) # 8101 Tt (AH)
CARSIRIN | (Parr 6755) IRT
YT AT, ST U S Feibdl drel
oMy ¥ Jafod Tl 39 IF @l
fasga=radT &1 298.15 K TR STol-HeIHTcl
feama fAsror @) vl |19 B eI
foar a7 | STI-HeETe gomell | AH TR
g Figdl (5%, 10%, 15%, 20% ¥R
ITAR) & THId BT JeITT 298.15 K TR
T 1T | ST & A 379 & g IR AH
H HH <H T, FII: AqUil BT SuRerfa
H HYHlA-STdT B IRGRE b1 B
B & HRYT | U g STl Al 319 WX,
AH IO &1 AigdT 98+ & 1T 41 gedr
AT | 298.15 K TR fafd=T AeTer Hiat 32
3R Kol Arsdmsll (5%, 10%, 15%, 20%) H
UIAT-KCl faerasr @1 fAsor vy #
B dTel URade &l S ST AT R |

Enthalpic effects from solute-solvent
interactions in ternary salt-water-organic
solvent systems are key to understanding
their thermodynamic and thermo-physical
properties. In the context of antisolvent
crystallization, the enthalpy of mixing (AH) of
methanol in aqueous salt solutions (NaCl,
Na,S0O,, KCI, K,SO,) was measured using a
solution calorimeter (Parr 6755) with a
precision thermometer. The device's
accuracy was validated by measuring the
enthalpy of mixing for the water-methanol
binary system at 298.15 K. The effect of salt
concentration (5%-20% by weight) on AH in
the water-methanol system was studied at
298.15 K. AH decreased with increasing
water mole fraction, likely due to weakened
methanol-water interactions in the presence
of salts. At a fixed water mole fraction, AH
also declined with higher salt concentrations.
The variation in enthalpy of mixing for
ethanol-KCl solutions at different methanol
mole fractions and KCI concentrations (5%,
10%, 15%, 20%) at 298.15 K is illustrated
below.



gl ol 4 ff2rm &1 gga SR gaadyor & ey
IR T gadr g Sgisfcd Riferar AR gurfaa+r
3MTSS (MDNS@DAAH) T SUIIT

Dendritic silica and anthraquinone amide (MDNS@DAAH) for seawater
lithium detection and separation with biosensing capabilities

forfery-fafdre IefeT FTRBR & wy
¥ UUfdaa-omeTRd tHIgS & T
Sorsfed RIfeTdT BT STIRT TRB TR
MDNS@DAAH STTH& T ST HIATHD
uaref, Wg @ Ul IR fded 9 ferfds
BT Th AT Idl I 3R fshyor &7
Herd gTcl © | MDNS@DAAH g STelid
Afear & g emuEl @& fow
TIATHB, =311 T Ieaoi= vef¥ig
PR B, TBT A [ FYsl dcdl D 91, 4.9
UATH B A AT @ Arey | i
g GISET ufshar & fdeed | I
BT 8, SIUHhE! ey gIRT 9afdd | I8
TRy forferm™ AR (97.8 Aoy
g"), TSl | HICIad 3R Geishor erar
el DRl & | FlRINiC Slid & w0 §, I8
U & A" A SSBIT oflaT #
forfors ariRiT @Y &I BT
2| s IR, I8 91.6% RHay
AT ST STl IR e fdest | oo
e & S aRdfde dqEl ol
grararer §  fafrga Jarsfed,
IRINRAT 3R gRATNHReT & U U
TR B HI UST= PRAT B |

A novel functionalized material called
MDNS@DAAH prepared using dendritic
silica with an anthraquinone-based amide as
a lithium-specific chelating fluorophore,
enables simultaneous detection and
extraction of lithium from the sea water and
bittern. MDNS@DAAH exhibits selective,
turn-on green emission for lithium ions in pure
aqueous media, even amid oceanic
elements, with a detection limit of 4.9 nM. The
fluorescence recovery arises from the
disruption of the PET process, supported by
DFT studies. It also offers exceptional lithium
adsorption (97.8 mg g'), rapid kinetics, and
recyclability. As a fluorescent probe, it
facilitates lithium biosensing in Artemia salina
via imaging. Additionally, it extracts lithium
from seawater and sea bittern with 91.6%
recovery, providing a dual-function platform
for lithium recycling, bio-sensing, and
quantification in real seawater environments.
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S RIS SAR® &I STINT dxd SIHF ST B I~Id
fafer. gereiial @f-iel tRie &1 & Hra gfaeermu=

Advanced method of bromine production using solid acid catalysts: An
efficient replacement of soluble mineral acids

IE AMfAHR 3T TRIS SIRB BT STINRT
PRSP IR-GARATH IR I8k FHIA
ST | IR © | geTmieiiel, Wak-Teh
IR IR-GAHAHIARUT Ffol TRTS Ioh
ITEI TXIbI Bl ST SATed & dIG
IERIHROT B A AITIHhdT Bl © |
39 yaR, Rurd @1 78 ufhamt 3 996
P fIRTH BIas B TS BT g7 faT iR
maﬁwwsﬁ?%ﬁwﬁw
e | g9@ o™, ST @1 T8 giedor
39 URTS &1 $H AT BT SUIANT PRD
ST DI 20—30% T[T HH HR Iall & 3R
fopdY o1 dever Tolcl &1 JMasIHhdr el
B B | I8 39 WY Ul 9oy ot 9
R FRAT B, T 37eiT-3rerT aravfig
S 3R fded uRwRi & uegd @
&lq%qq)dl ‘HHIL; g ol 2 faefid

IOIR URg¥ ¥, I8 IMAPR  AHe!
ASIRIEER GRS & fog e e
TS 3R G RSPV HaTH BT B,
ST XA SR THe Searee Sent A
fCaTs IR UBHIHd FHRIT B gl AN
B 1T TRRIT BT B |

Thisinvention s related to the non-hazardous
and improved bromine production using solid
acid catalysts. The classical methods
contained soluble, hazardous and non-
recyclable mineral acids which also required
neutralization after bromine production.
Reported processes thus, elevated the
formation of extra sludge of salt and made the
process less economical and hazardous.
Instead, the investigated approach reduces
the cost by 20 - 30% times using less amount
of the solid acids and no requirement of any
neutralizing agents. It accomplishes this
directly from dilute brines, eliminating the
need for managing separate brine and bittern
streams. In the evolving market scenario, this
invention offers a more comprehensive and
efficient approach to marine chemical
recovery, aligning with the growing demand
for sustainable and integrated solutions in the
chemical and salt production industries.




crel ofided fafids @cy @ ATec ad & guTd)
d13 949 §RT T9$ ST &I IATGDHdl 4 JUR
Improving salt works productivity by effective brine management in

TCL &1 HIEl THdh JAred  Jorell
URYRSD AR T8 Bl gfte A &M B
AT OR SMETRT 8, S 9% &5 H Hell §
R GEred @I g9Ifad el 21 39
RIS # I SUANT 3R gerar 9
& forg sy g wxarfaa fbar
AT ® | I HH 3R 99T & e &
oI o HR F13H eed 3R aTdRor iR
IFTD YHTT BT FHST T | 39D IR TR
18T gSfoit 3R THG I IR &
gea fay g | HAET 9139 Afbe @
AT B Fhol SR ITHRoT GG
& SUG [ V| qTe yeET b oy
gISsldiioidd  ArsfeiT 3R HEC-RAS
Aledt ¥ Tcdy &d B g 9 ol
e A Sire &1 RIwIiRer &7 78 |
AT &3 BT SYIRT 9SG IATed b
fog & &1 gsma A far
TGl 9T @ folg 3 qeheilh
IR 98X YU U WRTfad fby 0 |
T B, THD Pels B (U S8 TS
BT fAeeTIoT BT BT RIBIRET BT E |

salt works of Tata Chemicals Ltd. (TCL)

—

The current salt works design at TCL uses
traditional, space-inefficient small ponds
spread over a large area, affecting land use
and operational performance. This project
proposes a modernized design to enhance
space utilization and efficiency. A key part
involved analyzing local weather and
rainfall patterns to assess their impact on
brine management and evaporation rates.
Based on this, adjustments were recomm-
ended to optimize brine handling and improve
salt production. The existing brine circuit was
also evaluated, with suggestions to en-hance
circulation and evaporation for better yield.
Flood management was addressed using
hydrological modeling to estimate rainwater
andflood volumes. The HEC-RAS model was
used to recommend raising embankments
and adding a rainwater discharge channel to
prevent flooding and waterlogging.The
project suggested converting marginal areas
for salt production and proposed operational
changes, including modern techniques and
better management, to boost productivity. It
also recommended analyzing brine depth to
ensure it meets optimal harvesting
standards.
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TR s fafics @ oy 3000 acaR 1 wR Aok
dlec 9qd A fd HxA B GHEGARI & AThed Bq
gqgridl IeTAA

Feasibility study for Grasim Industries Ltd. to assess the potential for
developing solar salt works in 3000 hectares of land

TRE sewie fafice g™ anfad
I TR 3000 SHCIX &1 BT G FIEA
o ram, o+ 9| @ NSRRI
B e fhar T, w9k T9®
IATGH ShIg AU B DI AT
BT eI fHAT ST AP | §—Hd CADD
AFCRR B SYAN R gU qH B
dTg 3R ATHR oI [IRJd TR &
377 @ex HU TR BT 7T | CSMCRI <
oIl 1 Aaeror W1 b, o eagsriar
P S, A D T THH B IAD]
Wﬁsﬁ?ﬁrﬁwsﬁzﬁrﬁrﬁwwﬁa
o | SANIT YgRRAT HT 31ed+ faar ran
FifH A T ITUTEH BT IWIfad Hd ¢ |
e wieon & Aeg| W U el )
qrerrdl | Rera &% Al ATg, difds drerd
fFmTor & foy erel @1 Sughdl ST ST
AP, AR FO AT Wl BT WDl
qrerral @ forg rgeifyd fasar T | fa=d
afeRe Al 9 U Rare TR
DI T8, FTT9 oTd W) 3R ora &
SR U 83 | 37 99 3ega+l B
IR W, UIRM s fafics @
Ditea TLIDHAT & oY IRATAT el R
AR 6 I WATUT BRAT Theileh!
YA FAER T |

The project aimed to assess land suitability
for salt production through various surveys
and tests. A visual survey of 3000 ha at the
proposed Grasim Industries Ltd. site was
conducted to study surface topography,
aiding in evaluating its potential for solar salt
works. Contour maps were created using E-
survey CADD software for detailed elevation
data. The CSMCRI team also conducted a
site survey to examine feasibility, including
brine sampling to analyze quality and
characteristics. Tidal variations, especially
high and low tides, were studied due to their
impact on salt production. Soil tests
measured pond percolation rates at key
locations to assess suitability for pond
construction, and specific spots were
recommended for percolation ponds. A
geophysical report using the Electrical
Resistivity Method provided insights into
groundwater level and quality. Based on
these studies, the techno-viability of
establishing solar salt works at the site was
confirmed for Grasim Industries Ltd.'s
captive use.




Membrane Science and Separation
Technology
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2. 9%l fa=i< ud gyergdur urenfial

Membrane Science and Separation Technology

fauria gwan;

we fase vd guradeer Wenfiel (TIeaeHe) faunT s gigaror, e S
R, 3iR faeaoiiaxer & forg S=1a Fwia-emenRa war AeRig o 8 F9iid 2 |
Waﬁmﬁﬁwﬁaﬁaﬁﬁm@wﬁ),ﬁﬁ@m@w}a@ﬁ@mﬂ
(Juw) H*ﬂﬂaﬁ'\’sdqgl*%ﬂﬂmw A & TGeH a"ra‘rgﬁm@w
"I gaTef fImia o3 enfid 7 | i Hqulanoﬂdﬁsﬁ? URIele el & el
& A, TAYAUAC] funT dftas o CHICRUIRCEIIRDIN S e Tq I qAT
em?’r%ﬁl‘[ AT TG SN B A1 FEANT DRl © | SHD AT B BT ST Feld,
Holl—HIS FHEE U&TH BRAT &, Il AT H= A= SfiR Hrenfie! =i @
AT W ATHIND BT 3] TTaRoT FReqo § AT 3T 2 |

Divisional competences:

The Membrane Science and Separation Technology (MSST) division is dedicated to developing
advanced membrane-based solutions for water purification, wastewater treatment, and
desalination. Key research areas include creating efficient reverse osmosis (RO), nanofiltration
(NF), ultrafiltration (UF) membranes, and electromembrane processes, enhancing membrane
performance and longevity, and developing novel membrane materials. With state-of-the-art
laboratories and pilot-scale facilities, the MSST division collaborates with national and international
institutions and industries to address global water and environmental challenges. Their innovative
work aims to provide sustainable, energy-efficient solutions, contributing to societal well-being and
environmental preservation through cutting-edge membrane science and technology
advancements.



Ufeliluter A9ifhcl o Aisaelisdfed & Iaf-ifed Yl
@ Hread 9 Ry ferfdas erauld «) fagwfaan «r
faeetyor

Unraveling anomalies in preferential liquid transport through intrinsic
pores of cyclodextrin in polyester nanofilms

Ao eE  ARA B Ogdr &1 acid
o o o ueif & fog
JAGIRUT GEAT G B Foil T
eI hiMlcids ASdareddie (CD)
e Ul Swd TRl URITRIET 3R
TGS JAFHRU & PRV, Sl Janus
TR ORIl BT 8, IR SfY smefd
IR & | BT, aRal gRdaed § CD &
SRS 8T BT AP T B T
T ﬁ Ifeids B-CD I I+ Uleliuwey
THIfhedl @ R o1 Trs‘ g, oI =
Na,SO, STEIPiT (=~92-99.5%), S=d Gicd
IR (=4.4-37.4 Lm*h'bar’), S8d HH
TR IRTRIAT (<1 Lmh'bar’), 3R S
EHAII/ ALHATY RIS 3TUT (o> 500)
feardh | sorfaes Rieres o7 <9l &
fh TR -CD T[BT ¥ el dfed & 2.2
nm%@%ﬁﬁwmﬁﬁwg\?ﬁ
Ao rATgfaeTd 8T &l uRdfeud Eal
AT QAT & IR $9 WA H Janus

IR TR aTel Soldl § |

Precise control of nanofiltration memb rane
porosity is key to improve separation
efficiency for various liquids.Ultrathin
crosslinked cyclodextrin (CD) films attract
interest for their high liquid permeance and
selective separation, similar to Janus
membranes. However, the role of CD's
intrinsic cavity in liquid transport is unclear.
This study reports  polyester nanofilms from
crosslinked B-CD showing high Na,SO,
rejection (=92-99.5%), high water
permeance (=4.4-37.4 Lm*nh"bar’), very
low hexane permeance (<1 Lm*h’bar”), and
a high polar/non-polar permeance ratio (o >
500). Molecular simulations reveal liquids do
not pass through the B-CD cavity but mainly
through 2.2 nm hydrophilic pores,
challenging the assumed role of macrocyclic
cavities and questioning the Janus structure
inthese membranes.
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G el faeaviievr & fay &9 wrefelr 819 arell -
flhew ®ulfsle Rad IR 499 &1 Jd-g-~id fAHion

Roll-to-roll fabrication of low-fouling thin-film composite reverse osmosis
membrane for seawater desalination

FAH I 100 m2 U9 R U -
e Bulfsre Fqe Siat Rad iR
(TFC-SW-RO) #®IM & famfor fdham 2,
RTd IRITRIAT 961 & 3R BrefeiT &H
gs ©| PA °RR H TSSIhicid PEG &
THTIY W B8 SIhicld d-d gd & AR
PEG & SRR {Hqg 20T PA & PIaIfdd oI
RIS g @ 919 BISgo dive 99 ¢,
gt & wRe garg A giar 2 e
IR 3R GE-HefeiT o7 gFf #
JUR BIdT 8 | SRALNMAT TFC-SW-RO H=IT
BT YT URITRIAT 1.4 Lm*h'bar’ 3R NaCl
TP 98-5-98-8% (NaCl = 33,000 mg/L)
2 | PEG-THIT{ed GBI BT URIRICT 2.2
Lm*h'bar’ &, TOTRTH THS SIHIT H AT
HHT  (985-98-8%) 3 ©| I§ HHEHA
Br3feitT & Uit {1 98aR 8, Ri<adT vetad
Repel aruTa 87% =, Sidfd aRAeNfad
HE BT g8 AU 67% 2 |

We report the pilot-scale (~100 m2)
fabrication of a thin-film composite sea-water
reverse osmosis (TFC-SW-RO) membrane
with enhanced permeate flux and reduced
fouling. Incorporating hydrophilic PEG into
the PA layer improves both flux and
antifouling properties by forming
hydrophilic channels and hydrogen bonds
between PEG’s ether groups and PA’s
carboxylic acids, along with steric effects.

The unmodified TFC-SW-RO membrane
shows a water permeance of 1.4 Lm*nh"'bar”
and 98.5-98.8% NaCl rejection (NaCl =
33,000 mg/L). The PEG-modified version
achieves 2.2 Lm*h'bar’ permeance with a
slight decrease in salt rejection
(98.4-98.6%). It also shows improved
antifouling with a flux recovery ratio of 87%
versus 67% for the unmodified membrane.




SIg AR D & IIAHD JAFHIUT & [y HIulelTHR-
reTRd A%

Copolymer-based membrane for selective separation of dye and salt

. —_— — e —

fadIdm-arefieror 3R IMAIh  PHIa-
foifp T gRT 779 A=A R TRnifthferd
agslis PR & Il hig-fofds
BIER IS e B p i s s B L S 7
IS el U BT @ | AT 9T Bl
URe-3Ifh  pra-fifeT  gexagad
& P AR HH oHR <A g e
TATHD JAFHRUT & oY RIS qc
g1 wrafide AEd9  (Ce<il®
PIOTCIFR: BellgS-cfHcs PEG-IMTRA
= 111 ww) @ W-HAGoH MR dRe-
Amafe pa-feffb T §RT TIR TUF&1:1
R 3000 gmol” BT SMUIAH IR BB
3R 52 Lm*hbar’ P Yg ST URIARIAT
T B | I8 AFIA, 9P 3R Na,SO, Bl
IulRerfar a1 guURAfT § ST X8 3R
SRNIE  VS-80 %}Eﬁ Brl%rg@cgg.&gg.g%
P SLRH &, dqAT GG
BHRE THT 900 ® | AlSAA A¥aT H
R SRl (PEG) ST8 iR drars
RSNG| & U 3T BIefe-
TR T[0T T&TH Bl B |

B R N —_—

Solvent evaporation and ionic cross-linking
mediated self-assembly of the shell cross-
linked micelles, formed from an amphiphilic
triblock copolymer, on the membrane
substrate gives molecular selective
channels. The post-ionic cross-linking of the
shell part further reduces the intermicelle
distance, thereby creating interstices for
selective separation. The TUF-1:1
membrane prepared by the self-assembly of
the cross-linked micelles (triblock
copolymer:halide-terminated PEG-based =
1:1ww) and by the post-ionic cross-linking
shows molecular weight cutoff of 3000 g
mol™ and pure water permeance of 52 L m™
h™ bar”. The membrane shows 99.5-99.9%
rejection of Congo red and Direct red-80 in
the presence or absence of salts, with a
Na,SO,-to-dye separation factor of about
900. The incorporation of PEG segments
within the micelle structure provides good
anti-fouling properties against dye and
bovine serum albumin.
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Ul I weliRiss &1 8¢ @ fov faerq-smeaRa
CIFEHEED ﬁr_ﬂaﬁﬁmﬁ-m (Zr-Fe) @1 F-3marft qr-
NETEI

Chitosan-based bimetallic Zr-Fe 3D bio-architecture for mitigating fluoride
from water

oTel H FARIgS UguUT U dgdt fIar 2 |
S R B B forg, % ﬁwg@ﬁé@
faer=- 3D UIforR HTShIRUAR
(CHezs-Fe) famfya fear o
FIRISE Bl &M ¥ e 2 | $HdT Idg
gA%e 803 mig IR g IMmIad o.
006789 cm¥g B | CH@ZrsFe H el
gRReIfRl (SIS 150 ML, pH: 7 % 2,
180 e, 295K) 3MfdHTH STTNYOT &+
108.85 mglg fa@TS | @YUl Wsferd
AMEAH (R=0.992) & 3IIHU AT AR
RE-IGS e HIgAfcadd & Ure
HRAT &, O IRIRG AR e =
Afsharall B ST 8 | §9 I[AND B
ufge 3ifts SIRT ATSt (pHpzc) 7.62 © |
ERINESEIHE ﬁ Huldd W

2, Sl oTet # FAIRTSS UGNl & AHIT
@ forg e yTdl faded ue™ axar 2 |

Fluoride contamination in groundwater is a
growing concern. To address this, a metal-
impregnated chitosan-based 3D polymer
microsphere (CH@Zr5-Fe) was designed to
remove fluoride. With a surface area of 8.03
m2/g and pore volume of 0.006789 cm?g,
CH@Zr5-Fe showed a maximum adsorption
capacity of 108.85 mg/g under optimal
conditions (dose: 150 mg/L, pH: 7 + 2, 180
min, 295K). Adsorption fitted the Freundlich
isotherm (R?=0.992) and followed pseudo-
second order kinetics, indicating both
physical and chemical processes. The
adsorbent's point of zero charge (pHpzc) is
7.62. It demonstrated strong potential for
practical fluoride removal, offering a viable
solution for groundwater fluoride
contamination.

gl &1 grfgdor 2q agde My srafaieanr arell g
SUANT I Ay Aerdl-uidiRe dxa

Reusable porous metallo-polymeric network with quaternary ammonium
functionality for water remediation

TE 1 fsg® AeTdl-uiferRa Aead,
poly (Ferric trimethacrylate-co-4-vinyl benzylchloride)
(q(pFeVBC)), FoTTH 8T enfiet &, a3
AAf® geM & ot faaRia fvar |
3 AW U RISoieE & qegq o
Teafdd fhar R R e
eSS | BaRdTsS fhar T,
e e foggs BH-emaml e
T | FTIR, FESEM, XPS, XRD 3fIR BET §RT
e faemaet @ gfe @ TS
TgRford AMFR Ul 7 As(v) & forg
8.33 mglg 3R As(ll) & foTT 7.9 mgg BT
3R] &7 &I, S oS} Hied @&
TFAT (8.72 3IR 8.46 mg/g) & FHTT PSO
PIgCd A 3reel avE fhe g3l 31k

A novel porous metallo-polymeric network,
poly(Ferric trimethacrylate-co-4-vinyl
benzyl chloride) (q(pFeVBC)), containing
iron, was developed for arsenic removal from
water. Synthesized via suspension
polymerization and functionalized with
hexamethylenetetramine, it forms a porous
3D structure. Characterization by FTIR,
FESEM, XPS, XRD, and BET confirmed its
properties. Optimized monomer ratios
yielded adsorption capacities of 8.33 mg/g for
As(V) and 7.9 mg/g for As(lll), matching
Langmuir model predictions (8.72 and 8.46
mg/g). The PSO kinetic model fit well, and
thermodynamics showed a spontaneous,



JHTSIIAINET o U IaTTfddh, 3idifd
ufshar QoS | 41101 ANN Hed o
IR BT Gbd 1T |

endothermic process. A 4:10:1 ANN model
accurately predicted adsorption behavior.

Ao 3F AW B YT Il | ugwe @ w3+
I T-werfia gaigar gomeft

Machine learning-assisted prediction of nanofiltration membrane

performance based on synthesis conditions

— p—— —

AR fET &1 eTgdmed, S
AMR/DefoRe d AlgdT IR ufafshar
Y, STd UeId drell "R @ forg
AMMaTTH &, oifhd T8 SIfeel Tierr 3k
Fe ufthar wnfied axar 2| 39 A=A
A & fog, g9 #eiE afr Arsd
(¥ Bie 3R MLP) fasRyd fbu €, <
TR (0.01-2 wi%), gISANRd
FARTSS (0.05-0.15 wi%), AMSIH AR
Jewe (010 mM) SR wfafsar w71
(51200 HAHS) B YT I & IMIR W
AIbeeed H%F & U&eH, YE ofd
URTRIAT (PWP), Na,SO, 3R NaCl

, BT wfagarelt ot & | A
AT (16-20 LMH/bar  UTRIT=IQT;
NaCl/Na2S04 T BT >4000) 1+ PIP
(0.05-0.1 Wt%), HEIH TMC (0.1 wt%), & SLS
(1 mMm) 3R @8 ufafbar F7a (5-30
JAwe) H 99 | A 7N AT Afee ueeiH
P AT B dTd & §IgC =R
IR B4 & SR WfIsrarforay oy w9
oo & Rygiadl | Sirsd & |

Optimizing membrane fabrication paramete-
rs, such as monomer/catalyst concentrations
and reaction time, is key to high-performance
membranes but involves complex trial-and-
error. To simplify this, we developed machine
learning models (random forest and MLP) to
predict nanofiltration membrane perfor-
mance, pure water permeance (PWP),
Na,SO, rejection, and NaCl rejection, using
input ranges for piperazine (0.01-2 wt%),
trimesoyl chloride (0.05-0.15 wt%), sodium
lauryl sulfate (0—10 mM), and reaction time
(5-1200s). The best membranes (16-20
LMH/bar permeance; NaCl/Na,SO,
selectivity >4000) formed under low PIP
(0.05-0.1 wt%), moderate TMC (0.1 wt%),
low SLS (1 mM), and short reaction times
(5-30s). These ML models reveal the key
input variables affecting performance, linking
predictions to membrane fabrication
principles.
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Marine Elements and Marine
Environment
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3. 9¥%l dcd Ud AHSl Ugiarul

Marlne Elements and Marlne Enwronment

ﬁﬂwﬁnw

TS T SR WS TATGROT QAT (MEMED), A= &35 o1 Tep fawqet sfwrefl W AT
Bod BRI 5T ST ST 3R R @1 Bg 2 | 3 FAET § ffder srgeuT TR
BT FALT B Tl RS FIgeryonends Iuahor iR Fwmd & | a8 fheed gonfrafi,
a7 fIaRvT, Serag-faver o, FR e iR Tafarvr IUAR A &8 U &3 § 7R 2 |
g fIUIT BTafeh, 3TbTd e AR S I fA= H STfee gAlcrdl BT FHEM B B
oy PRl R A= SiR Sirorfdes AiSfolT Okl ST e deh-ild] B UM
IRAT | T8 giedIoT Afia Amial, Gere faweyonsre At ok e, afareia
Tl @ fSOITg SR fAd @1 31 ST & | MEMED 3MUI[ddh 3R 1T & 98ald
AT (@S / TpEfA®) B fAeNT iR 93 wurHd uRaadl | ¥ Afhd w0 |
A B, S haR-HaTeld AFRAl (HR, STy, golag! / SOR®) &I Udh dgqdl
SATgs) & {71101 OR &7 fad Rl € | I 39T fafkre SIguanT & fory waRHeR 3R
IR WY fI9y SUsRoN &l feuigd &= d I 2 |

STl GAaieh T URATSHTY iR Al &3 & foTy uaiaRor gee IIsirsi &f damy &Rl ¢ |
Farferd! BRI 3 Sf$AT gRT AUl U<, YHIT YATaROT U 3MMdherd (S3MEY) B
3R feReer, dexamel, Rusld T 3R URie IuaR oI &3 H uafervl Jeegd ATy
(TAd) TR R B forg fdipd 8 | ot et WTaemSeR-MuagAiamens # Jgg)
T 3R AT GITIROT faMTT S 9g-favads ST & ArH 9§ d=i+d S Bl 31T
9T 3R TATIR BT IMaT a1 H Ag@aye! YT FHT & |

Divisional competences:

Marine Elements and Marine Environment Division (MEMED) is a hub of advanced research and
development, focusing on a wide range of scientific areas. This division has state-of-the-art
analytical instruments and facilities supporting diverse research activities. It specializes in several
key areas, including crystal engineering, drug delivery, electro-analysis, sensor development, and
environmental remediation. The division utilizes cutting-edge techniques such as computational
chemistry and molecular modelling to address complex challenges in organic, inorganic, and
biochemical sciences. This approach allows for the design and development of innovative materials,
efficient analytical methods, and sustainable environmental solutions. MEMED is also actively
involved in the development of molecular as well as polymeric materials (organic/inorganic), and
their morphological transformations, focusing on the creation of a versatile library of function-driven
materials (sensors, adsorbents, electro/catalysts). The division is involved in designing specialized
instruments, such as fluorimeters and potentiostats, for specific applications.

Environmental research is another key focus, with the division conducting marine impact
assessments, bioremediation, water recycling projects, and preparation of environmental
management plans for various sectors. Accredited by the Quality Council of India, the division is
authorized to carry out Environmental Impact Assessments (EIA) and prepare Environmental
Management Plans (EMP) in sectors like distilleries, ports, shipbreaking, and effluent treatment.
Overall, the Marine Elements and Marine Environment Division at CSIR-CSMCRI plays a vital role in
advancing scientific knowledge and fostering innovation through its multidisciplinary research,
including the development of smart materials emphasizing practical and sustainable industrial
applications.



Y4l o 9 UIieRraw &1 uifta

Potassium recovery from seawater

YRT P U SdRdb MDA P
ENIKCICIECECH gq, T O I A
e @1 wiftd & forw e yaiad
e &1 fawr snawae 2, sifd aHu
ST & AR ATIHRT BT I hT B

In view of the magnitude of India's potash
fertilizer requirement, development of an
integrated process for the recovery of
potassium directly from seawater i.e., without
the requirement of the solar evaporation of

=T | 3 BEEINE  KBr & T THD seawater is necessary. We have developed
uiftd @ oIy U ashia ufshar faaiRia @ a cyclic process for the selective recovery of
2 KBr from seawater.

Tl oel yonferal | YR fosedor & fog fafer fasra

Method development for uranium extraction from seawater systems

qRATY] T H q\ww T HEYUl dcd

S $ull SdIed Pl IR
TG € | TS STl § ds gy B
S@) igar B (3.3 Urdre) R
BTeTifd, aj{ﬁmaﬁww@m
I fP® BRI B SgRfcd HIEd
IR (DFNS) &1 Ut BTefas uared

Uranium is a crucial element in the nuclear
industry and holds immense potential for
energy generation. Seawater contains many
metals, including uranium, albeit at a low
concentration (~3.3 ppb). However, the total
amount of uranium exceeds that of land ores.
A dendritic fibrous nanosilica (DFNS) derived
hybrid materials L@DFNS was synthesized

L@DFNS T HZIfNd fohar T 3R wHs and developed as an adsorbent for selective
Sd & T A REE & agTHD separation of uranium from the seawater
GIFHRYT & foIy T sﬁé?ﬁq’cﬁ ® WY H samples, even in the presence of other

&1 AT BT IuRefey 3 4T |

competing metal ions such as sodium,
potassium, strontium, magnesium, calcium,
rubidium, and caesium.
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yIe gl o fagga-saeed ¥ wrfa; sRa sisgioq
IAIGT B, Uh dgald-3IEIRd giealor
Advancing direct seawater electrolysis: A polymer-based approach for
green hydrogen production

BRI SRIRGC WA} SodglielnTd WX
Y G?\HE‘CWT’CB URfIe gRomE & J1r
O B, f9aT Sew Udh Sifa-uiforR

Our research on direct seawater electrolysis
is progressing with promising initial results,
aiming to develop an all-polymer electrolyzer

TIOINSO-MISD / Bliealie|athdiR-2lieBllekalR

SATLIATSOR fapfia @ 2 S W%l that efficiently produces hydrogen from
ST | Cb%lcdclll;[\qw gIgSIol STed X seawater while reducing corrosion and side
IR 1T B ST IR A1gs R & &9 reactions. Central to this is our Plastic Chip

PN | TADT D BN RS 0 Felde s

Electrode (PCE), a stable and cost-effective
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(PCE) TR &, ST &1 gelagie &l ReR 3iR
ferrarcll fased & ofk 0 TRE 9 difer
HUICHSH H I@T 7T & dlfds @R a1 #
fhTe Y | T <eraT iR Rear Elaﬁ
3 forv Ui vaaes #RE (PEM) Y
fIeRiT fhar € | Ue yqg TareR I8 ©
5 wAIfss RuewME & SWRT &xa
e I Bl Ufde o | dreT
ST ©, ORI A% Soft ScTed & ATed
JITIROT ARETOT AT 81T © | URIWD uRIeon
¥ grsgIio Sded H s U 3R
ﬁ?ﬂ?ﬂwﬁwﬁlaﬁﬂmﬁmﬁi
IIhe, WRISH T&al JuR
Aeprfere ReRdT R &M o &l 2|
qfasr § soldgre oo Jgay 99,
AP ATThdl & foTU g8dR Uiferm R
RgToT 3R IR(dd SUART & foTT Jomed
BT YT oM R oeuE faar oo,
forad 9gdl ST | Wdd  Ergslor
STGH DT g1l el T |

alternative to metal electrodes, housed in
fully polymeric compartments for durability in
saline conditions. We have also developed a
Proton Exchange Membrane (PEM) to
enhance efficiency and stability. A key
innovation is using the anodic reaction to
degrade industrial dyes in wastewater,
combining clean energy with environmental
cleanup. Preliminary tests show encouraging
hydrogen evolution and sustained operation.
Ongoing work focuses on optimization,
improving Faradaic efficiency, and long-term
stability. Future efforts will enhance electrode
design, explore better polymers for ionic
conductivity, and scale the system for real-
world use, advancing sustainable hydrogen
production from seawater.

for31: PCE 3iR PEM IJ<h AYU-a8cldh Ucdel THal Sl golagialigalR &l Uleiersy

Figure: Prototype of the all-polymer direct seawater electrolyzer



Y Sid-fa4qre 3R YurduRier @ oy Fe/N-sidus
Uwrsfed od 3@ fgeice faga Sas &1 Ao

Development of Fe/N-doped graphitic carbon composite bifunctional
electrocatalysts for overall water splitting and supercapacitors

Wﬁﬂ'ﬂ@ﬂ*ﬁﬁ'ﬂ'[%\’ ol | FHI 8
RS Trﬁ‘clT{fq T & fAbey & wy |
dhfedd S WIS 3R GATAROT FRET0T
P foTu BT SIS BT HH BIAT] STd
Ao e gardl wEEE 8, O
goldcIbelfoRe &l Aeg I BIsSIo 3R
SATRITSTT S~ AL HESEIZPERS
TS eToT-SI0S cblsH AR IMRRA-AISS
ASgioM-SI®  ®E-  ®HUfvicd &l
sifedrs - fawra gfafshar  (OER),

IR 3T 737 | 6REAT § HR-3e aHy
3R MR SiIed & 918 961 g3 foadl
Tl TS| IORE 5Fe@NC T SHE
Rerar iR fag@ e Afdbaa
fowTg | 397 &R soldeiase § +10
3R -10 mA/cm? BT &ITRT T+Tcd UTWT &I, AT
21 OER & foTg 376 mV 3R HER & foTy 520
mV MU fa@mT | Tafel TIY 84
mV/dec (OER) 3fR 212 mvVidec (HER) oIS
Tfereierar gia € | Rerdr, ol Siaw
AT 3R ECSA WU +fl I
g fezam € |

Two key challenges today are finding
alternative fuels to replace rapidly
depleting fossil resources and reducing
carbon emissions to protect the environ-
ment. Water splitting is a promising solution,
producing hydrogen and oxygen using an
electrocatalyst. In this work, nitrogen-doped
carbon and iron-loaded N-doped carbon
composites were prepared for oxygen
evolution reaction (OER), hydrogen
evolution reaction (HER), overall water
splitting,and  supercapacitors. Morphology
shows a core-shell structure with increased
porosity after Fe addition. The catalyst
5Fe@NC showed excellent stability and
electrochemical activity. It achieved
current densities of +10 and -10 mA/cm? with
overpotentials of 376 mV (OER) and 520 mV
(HER) in alkaline electrolytes. Tafel slopes of
84 mV/dec (OER) and 212 mV/dec (HER)
indicate superior kinetics. Stability, charge
transfer resistance, and ECSA tests also
showed excellent results.
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gadl BT B HGAT BT ‘HNMR fagaiyor

'H NMR characterization of the composition of herbal formulation

——— ——— _ —_— —_—

g fATelvoed T qIfvgd gdd
B &I fARSar & w9 H 'H NMR
WIST & AJIANT B @Il & forg faar
TAT AT | AT S B BIYIR 3H
AR W U MREa G 4 i srfaRk®
fAsror 8Kl € | SeT 9 udT Fer &b A=
RS Bt Wie o9 e,
TITADBIR 31X TG ICT B olY -3 T
HNMR RFeT U1 by T, STafes fafie
|l ¥ forg U 4 Brwen T & foy
FHAE H NMR WagT It fdhy 79| I8
faecyonene fafdy S9a dxaer Ged
UEell @ foU WHM YBR Bl B
gmﬁaﬁaﬁgamfﬁmmﬁﬁﬂwﬁ
I

This analytical study was carried out for
exploring the application of 'H NMR spectra
as a characteristic of commercial herbal
preparations. Commercial herbal prepara-
tions are commonly a mixture of various parts
of plants with some added additives in a fixed
composition. The data showed that different
'H NMR spectra were obtained for different
commercial herbal preparations namely
Triphala, Bowelcare and Shankh Vati while
similar 'H NMR spectra were obtained for 4
Triphala samples taken from various
sources. This analytical method may be
useful for comparison of similar type of herbal
preparations for their compositional aspects.

TER a9 & SUaR & v t& 3Afa Sdlwrge-ameniRa
qg&a Afia deds-ArgsIfaad W dd goirell &1 T84
g iD=
In-depth performance evaluation of an innovative halophyte-based

multistage constructed wetland-microbial fuel cell system for the treatment
of brackish sewage

AT decfs-Argmifdad W I (Cw-
MFC) 3Taf¥Te 9Tl SUaR & foly Udh
IRl WIS TeT BT B | 3% 31 H
EATPBISC THvT RISTH BT SUANT Bb
siferer st T ATh a_A & oIy U ag-
TR CW-MFC fasfig favar ar, o<1
golders © fa=1 AT dedls (cw) iR
f=r diel a1 gerage & v (C) @
T BT TS | CW-MFC & COD (81%), BOD
(88%), PO,2~-P (83.58%), NH,*-N (90.75%), NO,™-N
(80.96%) 3R NO,-N (78.75%)pT HHTa2ITel
TRId A T, 3R AqUTAT BT 40.6% qH
$H 6T | TG S BT & AT gl
ERT 3TN 3R goldels gIRT IIINYT
o7, f5T9Y SEM-EDX gRT gfte el | feciae
HH TR AIS 7 UguBI B B3l

Constructed wetland-microbial fuel cells
(CW-MFC) offer a sustainable future for
wastewater treatment. This study
developed a multistage CW-MFC using the
halophyte Juncus ridigus to treat brackish
sewage, comparing it with a constructed
wetland without electrodes (CW) and a
control without plants or electrodes (C). CW-
MFC showed superior removal
efficiencies for COD (81%), BOD (88%),
PO,2™-P (83.58%), NH,*-N (90.75%), NO,™-
N (80.96%), and NO,™-N (78.75%), and
reduced salinity by 40.6%. Salt removal was
mainly via plant absorption and electrode
adsorption, confirmed by SEM-EDX. A
second-order kinetic model showed efficient



&Y sl # b SRafes o1 d=a=
Y enfier oar | cw § Ot 9 a9ra femn
(RIS 47.47% HH, FARIbA  20%
%H), STafh CW-MFC @ Uil ¥aveT X8 | CW-
MFC ¥ SFIRAT BT =T 41 o1fdres off, S
I g3 AShIfdTel Tfafafy o geriar g |

pollutant removal, including phenol
derivatives accumulating in J. ridigus shoots.
Plants in CW showed stress (47.47% lower
biomass, 20% less chlorophyll), while CW-
MFC plants remained healthy. CW-MFC also
had higher bacterial populations,
indicating enhanced microbial activity.
Overall, CW-MFC was the most effective
system, reducing plant stress and boosting
bioaccumulation and microbial action for
brackish sewage treatment.

viowenRd RS gviell gRT ufl¥rse oia &
wHifdaife (Yuagad) e &1 Jeaie-

Assessment of amoxicillin (AMX) removal from wastewater through

Affa  dedisd (Cws) ml¥re oo |
TN &1 g9l wY § g H
e 8, fbs dp¥d red U @
ST & dR § B IHHRN 8| 349
eIE W VoW UadowT  STETRd
IRIRSIE RRed (BS) &1 SUANT &
gU 15 faAl #1 grsgifore Rwe crgH
(HRT) # SmfaaRferT (AMX)-HshfAd ST
BT G Al | eI fhar T He-1 H
AMX BT ¥R (5-25 ppm) dqolal Y&l 3R
NPK ReR @1 7| ¥e-2 § NPK dcall
T 3R AMX ReR (25 ppm) &1 137 | We-
1 ¥ AMX @1 gecil JET & ATF 8 @
SETAT A §s, STdid We-2 H NPK JeT 9
BCM @I &A1 J8R §s | Ae-1 H AMX
BT @I G 2.3% (HgTdd) I 66.3% (BS-1)

Rhapis-based bioretention system

Constructed wetlands (C.W.s) can effectively
remove antibiotics from wastewater, but little
is known about using attractive garden plants
for this purpose. This study investigates the
removal of amoxicillin (AMX)-from contami-
nated wastewater using a Rhapis excelsa-
based bioretention system (BS) over a 15
days hydraulic retention time (HRT) in two
sets: set-1 with varying AMX (5-25 ppm) and
constant NPK, and set-2 with varying NPK
and constant AMX (25 ppm). In set-1, higher
AMX reduced removal efficiency, while in set-
2, increasing NPK improved AMX removal.

AMX removal in set-1 ranged from 2.3%
(control) to 66.3% (BS-1) down to 44.9% (BS-
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A °CHN 44.9% (BS-5) TH ofl; V-2 H I8
23.4% (BeTel) A dGHR 99% (BS5) BT TS |
AMX, COD, PO2"-P, NO, N, 3R NH,*N
BT BT VAH-IASI BIgACaT BT Tl
BT & | AISHIGT T & fageiyor
A ual 9o & geAshd, AMX geM #
Heayol YfA®r AT & | SUER | dil
D! glg, FARIbA, TIST aoi, 3R C,H,N
BT A7 A 997 |

5); in set-2, it improved from 23.4% (control)
to 99% (BS-5). Removal of AMX, COD,
PO,2"-P, NO,™-N, and NH,*-N followed first-
order kinetics. Microbial community analysis
highlighted microbes' role in AMX removal.
Treatment also enhanced plant growth,
chlorophyll, fresh weight, and C, H, N content.

o wrfgeFamaTRa RS R
Figure: Rhapis-based bioretention system.

HTFATEIRT SRS 2=
qrfds BRe AU SId

SHifae Ried @ gy 9
ggtavefiy

UGGl Bl

Environmental contaminants remediation from real domestic wastewater
through a Canna-based bioretention engineered system

NG IMURME et W & foly digacs
éﬁ??f?m (cw) BT IsT® wT F ARTET 1T
2, oifdhe Iad G SUART 8IR AdheR
SDHIATH H 3D DT 3d dH HH

TS € | 39 3T H U qraTRe e RiveA
(BS) T i+ fohaT 31T, ST 3000 wilex/
a7 =el omulRte S &1 24 §C @
gTggiferd RSP <r8d (HRT) & A1 Uh
Y TP AT AT & | FeArod fHu
ORIt H pH, gford sifaiisH (00). e

feifed o (TSS) ARG SHfaiTer
AT (COD), Sifdd 3RiTS= #RT (BOD),

JHIIH-ATgEIo  (NH,*N),  HIehe
(POS-P), 8ZE (NO,~N), TSgEI8T
(NO,~-N), uxsfidr firadr  efiv

ATShIRed MAT S| BS o 71.4%

(coD),78.7%(BOD),85%(TSS), 100% (U=STrdT)

Constructed wetlands (CW) have gained
scientific attention for wastewater treatment,
but their role in sustainable resource
management and the circular economy
remains underexplored. This study evalu-
ates a bioretention system (BS) treating 3000
L/day of domestic wastewater over one year
with a 24-hour hydraulic retention time
(HRT). Parameters assessed included pH,
DO, TSS, COD, BOD, NH,*-N, PO,%-P,
NO5;™-N, NO,™-N, parasite count, and
microplastics. The BS achieved removal
rates of 71.4% (COD), 78.7% (BOD), 85%
(TSS), 100% (parasites), and notable
reductionsin nutrients. Treated water was



IR UIYH dcdl H Scold-1g HHI UTaT P |
SUART Sl BT SUINT HWol Ul
(Wﬁﬁam)ﬁmgﬁfﬁ?ﬁi
AT BT STl IOTaTT IUYh

IR | dAg Ty HASfordl &I JoAr H
it Taver woferdl U 8% | TGA 3iR
XRD fazeiyor 7 el &l gfg 3R AbreTh
UGHD] B TSR] Bl gfte &7 |

used in aquaculture, showing good fish pond
water quality and healthier catfish and tilapia
compared to market fish. TGA and XRD
confirmed plant growth and inorganic
pollutant mineralization. Thus, BS offers a
sustainable solution for wastewater reuse in
aquaculture.

el H1Egd ¥ @lE AR gATaReT ugual & Farer & forg
wgh gTRReafas! gonferal &1 fFRr iR e
Monitoring and assessment of ecological systems used for remediation of
iron and environmental pollutants from aqueous medium

3mg/L3W?f(Fe)a%shu—v[a%1%N
yonferdl fawRaa @ TS-1 (12V
BIse  goldgls), TS 2 (STetra
Eichhornia crasstpes) 3R T8-3 (‘ﬁ?ﬂ
Zoldels aHi) | 96 T aﬁ 3afer #/ TS
AAIFH YD B DI &Hal ﬁ@n‘s‘,
mstzsﬁ?Tssm?W@| Fe

T BT T 14—99%, NH,*-N LAl 83-100%,

w%%ﬂ%

gRT @1 T | SEM faweryor &1 uar =rer fs
TS—2 I SISl UR TS—3 &I oI+l H 4.6 1
3Hf& Fe STHT BaAT, STach TS—3 H Bl STHT
TE U AT TS—2 & Ul # 3ifd®
FARI el 3R ™G &I AT @I T8, Sidid
Ts—3 H fdegd @ & SR el § a9
& A&7 et |SEM-EDX fgelyor 7 el iR
RIS (0), BIBIRE (P), TSI (N),
3R SMRA (Fe) @ AT H STHG
fe@m, S vAre &1 o | 1S o |
oMol W UGGl @l TS
fOST—ad®Ad TIEHASTId BT dTeds B
2, 3R TX ReRi® (K,) @ T DI T8 |

Three systems were developed to treat 3
mg/L Fe: TS-1 (graphite electrode at 12 V),
TS-2 (Eichhornia crassipes), and TS-3 (both
plant and electrode). Over 96h, TS-1
showed the highest pollutant removal,
followed by TS-2 and TS-3. Fe removal
ranged from 14-99%, NH,*-N from
83-100%, COD from 19-55%, and PO,3~-P
from 55-60%. pH and ORP were inversely
related in all setups. Correlation and PCA
validated results statistically. SEM showed
4.6x more Fe on TS-2 roots, withnone on TS-
3. TS-2 plants had higher chlorophyll and ash
content, while TS-3 showed stress due to
electric potential. SEM-EDX revealed O, P,
N, and Fe buildup on cathodes, with more
precipitation than anodes. Pollutant removal
followed first-order kinetics, and rate
constants (K,) were calculated. The study
demonstrates the effectiveness of combining
electrochemical and ecological methods for
Fe removal from water.
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CSMCRI-Analytical, Testing, and Evaluation Laboratory (ATEL) facility received NABL
accreditation.
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4. 379 Ward fas= ¢d stadlienfral
Applied Phycology & Biotechnology

faurfia ewan;

gﬁ%ﬁﬁﬁﬁ@ﬁﬂﬁ@ﬁ?ﬁﬁw &qsﬁmaeﬁ?ﬂa‘;ﬁﬁimaﬁmﬁﬁw
[ @ U faxga siaen ® Afhy U ¥ e 2| 3 ifde -

<, Sraffdedr, TET Yare SmRa S STt BT T, sﬁeﬁmﬁzﬁrﬁ%ﬁ
AT, JeIdd IUTaT & IedTa og Ged 2ardl RBTg=RI R AT a1l & Uiy ded|
3R TR ATl Bl WISl UR eI MMAS © | f[I9IT |l Srarel R, T A Fues &
oy SuMET H GUR, AT 3R SAaUr-HioRIET gSTiadl B f[IeRid e o A1 & dfed
DT & 1 AT W | Heea ol © T G AT A ST B DRI SAFNIDT P
3T B © | S ITATAT, TATG B IFATIYRA fTet & Hsud Rerd Bies e AR
T Read e (MARs)ﬁﬁFﬁr—vr Sraret Tl O {6 Fwrsrgs ey,
URYIRaT wenfa (57 vgferer, ol . Gff. Sdfere), AIGRAT IGveT, U, Blsiiord,
VDIBINT FIRTBRT SN GITISTerT YgoIrar Bl Y H Alhd WU H SRR © | JJHH B
3TaT, I8 fa¥TT FHEl dared @ HY IR Hegaldid Scral & Uishar f[dar | Rpal &
TRIMETT BT 7 DIeTe [dHTH BRISHH IR W SR T 2 |

Divisional competences:

The Applied Phycology and Biotechnology Division is actively involved in a wide range of research
areas concerning microalgae and macroalgae. These include studies on abiotic stress tolerance,
tissue culture, biodiversity, the creation of seaweed-based bio stimulants, farm validation of these
stimulants, microalgal refinery for the production of value-added products, and the exploration of
nutraceutical and health benefits of seaweeds. The division also focuses on seaweed diseases,
improving strains to combat diseases, developing temperature and salinity-resistant species that are
economically important, and studying the computational biophysics of seaweed biomolecules.
Moreover, Marine Algal Research Station (MARS), a field station, situated in Mandapam,
Ramanathapuram District, Tamil Nadu, is actively engaged in the cultivation of various seaweed
species such as Kappaphycus alvarezii, Gracilaria species (G. edulis, G. salicornia, G. debilis),
Soleria robusta, S. chordalis, Acanthophora speciera, and Agardiella subulata. In addition to
research, the division also emphasizes skill development programs to train individuals in seaweed
cultivation and the process development of value-added products.



el WX qR-3meniRa Wdt & fg gear o1 weddd
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Scalable spore-based seedling productlon of Ulva for year-round
land-based cultivation

sﬁ'cn?r Feg], YAl AT TP & BRI
AR @<t & AT &1 AT HRT B |
U AT PR B oY, BT DA 45
&= # 1,00,000 SISTTOT-3METRT U AR
TR D oY U Theldel Ufshar faamfad
BT 2| BT T Bl IdHfoTd D,
g AT Ugi-wle 1,000 ﬁeﬁ@?ﬁw

SERIES T M R ST B 3R
JeraT AT, o ufd ¥l ~5,000 T
TS BT | IE TR Yo ReR 3R fears,
dreT amyff BT 7, T AT
TR Togl, B Wl FIT BT & 3R Qe
3R Sig HTefTes] ST # SH! &
BT fIaR a2 |

Ulva, a highly productive and nutritious green
seaweed, faces challenges in continuous
cultivation due to its seasonal nature. To
address this, we have developed a scalable
process to produce 1,00,000 spore-based
seedlings in just 45 days. By optimizing
stocking densities, we achieved over 1,000
seedlings per petri-plate and enhanced
growth rates in controlled conditions. Using a
stress-induced method, mass production
was further scaled up, yielding ~5,000
seedlings per flask. This innovation ensures a
steady and sustainable seed supply,
enabling year-round Ulva cultivation and
expanding its potential in food and
biotechnology applications.

fora: goor & U g IS SmEiRa dig
Figure: One lakh spore-based seedlings of Ulva.
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SH-IMETRA FeaT ciggadl &I @l

Sedry, yRad= 3R uivs

dddl # 9<eld I YT
Tank-based Ulva lactuca cultivation: Adapting to climate change and
nutrient shifts

SR ﬂﬂﬂ?ﬂ & A W B WS
AT Fodl dFCHT TR BE ATI-3TelT
JAAIoHEl @ AT €O, (400 3R 1000
qidigs), auEe (20 R 24 foIl
JAfexTasg), iR 89T (5, 3R 150 ymolL”) &
@asﬁwmwwaﬂﬁzﬁ
o1 9T foar war o | Rl = o
THET UhUA ¥ 9ed dfg R (35.85:2.85%
) (@ <001), AR THS: AUA (@
<0.01) ¥ 75 (ATTUA T — 126.98+7.29
i / S 3R dyor el
WIAN (@IS - 26.12:030% SIS
PBIGIBISSC)  79.97+2.77% SISCOR
3.0£0.069% Slsy) (fqo—é’r RIS
(tﬁ <0.01) AT | 3. SHFgHT IR BT S5

SifeRTTES, AT SR AEgIor (@)
P IR YT H UdT IadT & b
R IR wY 9 AT Ao H
fdp™ &% (O, ATgAM, Aggc), Wad
(@), 3R UyeT Heel RaAr (Co,) B
Ty § BT 96 MU B |

Experiment was carried out to evaluate the
interactive response among CO, (400 and
1000 ppm), temperature (20 and 24 °C), and
nitrate (5, and 150 pmol L") with six different
combinations on the green seaweed Ulva
lactuca through tank cultivation system. The
results showed higher growth rate
(35.85+2.85%day") (P <0.01)in FC: FT: FN,
pigments (Chl 'a’ - 126.98+7.29 mg/g fw) in
CC: FT: CN (P < 0.01) and nutritional
compositions (protein - 26.12+0.30% of dw;
carbohydrate - 79.97+2.77% of dw; lipid -
3.0+0.069% of dw) in FC: CT: CN (P < 0.01)
combinations. The interactive effect of
carbon dioxide, temperature, and nitrogen
(CTN) on U. lactuca shows that the elevated
parameters are individually or in combination
significantly enhanced in terms of growth rate
(CO,, temperature, nitrate), pigments
(temperature), and nutritional compositions
(CO,).

o Soh-amenRa Jorar elagar Tl

Figure: Tank-based Ulva lactuca cultivation
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Successful seaweed cultivation trials highlight commercial
viability in Maharashtra

I gTel, AN S HATT
ST UTATTd T H‘v‘ﬁ qog FUgT Aol

T WHl R gd-Aeadie JHS)
AT BT WAl & IRIET0T FherdTyads fhy
T Wl H Qe w9 W

RIS

IRCURESEE ﬂﬂﬁsﬁ'\fﬁmﬁa(ﬁﬁgﬁ
I\ﬂc'll) Al B ggard qioigd Tl
1ol b1 Wil B o7 SuYh B U H Bl
TS B | gRiegor o1 1S fafa= @l faferay #
A DId Tl g wc Al & 39
WIHl R gger Afdd g | e |
eSS gRemH fAel, R s #
ST 4—5 AT gl g% | fafdr=T vl o)
ﬁﬁ?{@‘r‘ﬁu;mﬁ BUBIED 37@7?\7/’72%
forg sffd <ffie gfg av (SISeTR) -
gfafes sk ﬁﬁﬁﬁwcgﬁw%%rqs%
nfafes aof & T8 |

Pre-commercial seaweed cultivation trials were
successfully conducted across multiple coastal
locations in Maharashtra under Pradhan Mantri
Matsya Sampada Yojana (PMMSY) scheme
sponsored by Ministry of Fisheries, Animal
Husbandry and Dairying. The trials focused on
two commercially valuable species:
Kappaphycus alvareziiand Gracilaria edulis. The
villages Nayari Bandar, Burondi (Ratnagiri
District), Hindale, Munage and Gajabdevi
(Sindhudurg District) have been identified as
suitable for commercial seaweed cultivation.
Among the different cultivation methods tested,
only the floating tube net method proved to be
viable at these locations. The trials yielded
promising results, with biomass increasing
approximately 4-5-fold increase. Over three
cultivation cycles from different places, the
average Daily Growth Rate (DGR) recorded was
~3% day' for Kappaphycus alvareziiand 5% day’
"for Gracilaria edulis.
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HYcX RYelsF & dregd d dNGIAT & G¥ad-bd geY
BT GATHl
Revealing the structure-function relationship of carrageenan through
computer simulations

55 U | S G I | C RS 11 Col O |
gSSIhldigs @ AId & ®d & g fear
ST © | DRt ienfis wu 4
uleliaIgs &, f99d  eyAdd
fRpIseRed iR SieleM T[0T g € |
B TGl |leT 3 bRol= STl (u-C,
v-c,gé, Ka%%c 6-C, 3R B-C) ™I TP %13?1%1
TR T3 R FHYeR Rere

drfe IE A S A & Do @l
RIS XA dgad  sfEerell @l
3raRe AT B Zﬁ% 3T et 21
T U8 A T fF Do &
FeheE Ued & drace 36-Feid g,
efetdal ARE T @ ReR axd & forg
3MMATIE &, SI STd HH A IT THATHRT
& folu Ueh gaiver © [39 T8 & Alferd
o fafr ofienfre il & forg
UfeliaRIgs YR &I gge a1+ A
AERID BT |

Marine algae are commercially exploited as a
source of hydrocolloids. Carrageenans are
industrially important polysaccharides with
tunable viscoelastic and gelation properties.
We have performed large-scale computer
simulations on a series of carrageenan
chains (u-C, v-C, A-C, k-C, -C, 6-C, and B-
C) in aqueous solution to understand how the
chemical compositions of carrageenans
regulate the intrinsic conformation of the
polymer chains. We hypothesized that the
3,6-anhydrous bridge, irrespective of
carrageenan's sulfation pattern, is essential
for stabilizing the helical conformation, which
is a prerequisite for higher-order association
or aggregation. Such fundamental
knowledge will be helpful for fine-tuning the
polysaccharide backbone for various
industrial applications.

o HRer RHeeM & AIH ¥ dXoied & ARe-HRI Fae BT Gardl

Figure: Revealing the structure-function relationship of carrageenan through computer simulations
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Novel seaweed-based bio-stimulant formulation

wiRfered, forad fFrefaRaa

wE ey
geh A B 12-d9lfddaqE,  (2)-
cHR=SIMA, «gfafes tis, 1-

SRITSHIH, ITRARIH, 13-SIBRIATHSS,
gl hifasd TS, TRP PRO LYS,
PG(16:0/0:0)[U], TRP PRO LYS, 4-

. BReH, 7.8

%ICIIC'1 DPH[PD]g T

3Toqrof! AT qraex A U fohar 7am 2 |

T Bl @ R AT P Aol @
3RO & 91 UKl & gfg TR ABRIAD
ST /AT AT ¥ | UE oS A TS, Oy
BT ol R, TS BT IR, WIS STef
@ (LAN), sﬁ?aﬁﬁnﬁas‘ﬁﬁ
Arugel H guR dRal © |
STAR & BT H 3BT TN B W,
IS BT 39 BIRfele H gaT T,
F=0T g (MR Ol 9 SU=ETRd
dISl) @ g H B HT @ Ui
HEaqol Iig <@l 7% |

283

a, g

%

A FUBEHw ScaRI-STIRG B FI7 & Uiy & ANING bR Ags! &l

Tyl w9 & dgrar §

Figure: Kappaphycus alvarezii-based formulation significantly enhances physiological growth

parameters of green gram seedlings

A formulation comprising a set of ingredients
namely, 1,2-benzoquinone, (Z)-tamari-
ndienal, leucinic acid, 1-hexadecene,
osmaronin, 13-docosenamide, apocholic
acid, Trp Pro Lys, PG(16:0/0:0)[U], Trp Trp
Val, 4-deoxyphysalolactone, carindone, 7,8-
dehydroastaxanthian, calenduloside E
sourced from red seaweed, Kappaphycus
alvarezii sap powder. The formulation has a
significant positive impact on the growth of
seedling post-sprouting of green gram from
its seeds as well as several other parameters
such as root length, plant weight, root weight,
lateral root number (LRN), and shoot
diameter. When used for seed treatment,
dipping the seeds in the developed
formulation led to enhancement of
physiological growth parameters of green
gram seedlings as compared to control
(normal water treated seeds) (patent filing no
IN202411079112).
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Yol ATd-EIRA Si9-S<duid IR ol9-Sdia /| Bad
foel &1 uveR fohar

Interaction of seaweed- based bio- stlmulant and b|o fertlllzers / crop varieties

Wq?wésﬁnmﬁpemeﬁ?ﬁm
ﬂgﬁ%ﬂﬁﬁﬁé (SWE) gIRT
arEl @ gfe, U, gIyoT
Wﬁsﬁ?ﬂawwqﬂﬁmw
T T | T Reete-wife fesirs= & dgd
15WW?ﬁw,WSWE(ﬁ€
B, PUBISHT  oqINadl I
f@ae#)ﬁﬂ@wzﬁsﬁwem (@13 7TET,
IR FeRIE, INToreT afseforvy
fifadfRyorea gicliffadr,  olcldaey
PIBIFHH) DI SU-BRG & w4 H AT
fopar 11| SWE 3fR PGPR 1 iREHT BT
fareetyor fasam T | SWE @1 JrguiRerfa 4,
|l PGPR g’é’ D U H GuR o,
R8T Bldldrd gRT AfIddd 32%
glg &S BT TS |SWE 3R PGPR &I TR
STINT B TR IYST § PIg IfARTH T
Tl et | fhd Y swe @ SuRerfa #, ¢
PIPIFHH | 3 PGPR BT Tl H S,
Ml # FrEfEERe R eH UIvd dadl
P AT H Ieedr fe@rs, S dels & 99
o1 7T Uy ReIfar # GuR | 3ot @I 2 |
& 3ognal AT G e IR U
PIGIFFH & AT AE-IRHEHT F B
IR U9 Fel <l T, Sdfd §
wiClerd A1 U8 -9 gfeg 3R ISl
H fiRTaC A, 9ol 81 daSIRAT & BidAl
e # gfg <@ I |

A field experiment on maize evaluated the
effects of seed priming with PGPR and
undiluted seaweed extracts (SWE) on plant
growth, yield, nutritional quality, and soil
properties. A split-plot design with 15
treatment combinations included SWE
(none, Kappaphycus alvarezii, Sargassum
cinctum) as the main factor and PGPR (none,
Bacillus megaterium, B. subtilis, Paeni-
bacillus polymyxa, Azotobacter chroo-
coccum) as the subplot factor. SWE and
PGPR compositions were analyzed. Without
SWE, all PGPR improved cob yield, with A.
chroococcum showing the highest increase
(32%) over the control. SWE combined with
PGPR did not further enhance yield. In the
presence of either SWE, A. chroococcum
outperformed other PGPRs in yield, grain
carbohydrate, and micronutrient content,
aligning with improved post-harvest soil
nutrient status. No negative effects were
observed with co-priming of K. alvareziior S.
cinctum and A. chroococcum, unlike B.
subtilis, which reduced growth and vyield
despite increased bacterial counts.

gifera 3 sitwefia wadl R dra 9« ard @)
IR d c &adr (HYHAZAR-MS AT IR
UM IR-AHAY & G1T IS HIY)

Bio-stimulant potential of red seaweeds on aromatic and medicinal crops
(collaborative work with CSIR-IHBT and CSIR-CIMAP)

T Bl - 9fda garsl, SRAIH iR
THTINT - WR WINaGT Prsiford 3R
HUTHISHT  JcdRoll b Pl od
SATRITSTTeh TROTH A 311Q | Ufdsl gordl
H 75 MUL. T%. Hrsfford Bifeik & 9
IIRITHAT 3R SMITTH Tl ATHHT BT HHIT:

Biochemical profiling and agro-trials of
Solieria chordalis and Kappaphycus alvarezii
extracts on aromatic crops—holy basil,
geranium, and lemongrass—revealed
promising results. In holy basil, 7.5 mL/L S.
chordalis foliar spray enhanced biomass and



63.4% 3R 71.4% dP daT AT | SRfFIH
BT 15% HUTHISHY D AR IRSIUH B
1T SYATRT B TR 23% 3P T 3R
R B USMEAR gg | 20% 3@ IR
JIRSITH I IUATRT ATTUTT F AT
359 T / BICIR SISl-gC] IR 466.7
fPam / 3FCIR A BT IUS Tof Bl
TS | I~1d 9fha Al 3R 9 Sde
JMITIHARN DI W <GT AT, ST YTy
S-I<Ioidh @ w9 H AT AT B 3D
BT FHIT B & |

essential oil content by 63.4% and 71.4%,
respectively. Geranium treated with 15%
Kappaphycus extract plus RDF showed 23%
higher oil and biomass yields. Lemongrass
treated with 20% extract plus RDF recorded
35.9 tha herb and 466.7 kg/ha oil yield
annually. Enhanced active compounds and
reduced fertilizer needs were also observed,
supporting seaweed extracts as effective bio-
stimulants.

DY PYHIgHT Yl Ydld bl 9 I gfg &I 9g1ar ]+
AGE Bl @

How Kappaphycus seaweed helps boost Black Gram growth

JER |l S & foTy T Sarel oI
' SYYNT

Al AT oY Vel ¥ | QE 8§ U
A AdTe, HETHIGHE 3eqrof), el
@1 gfg W IR, YD FIITUT Bl qeTal
3 3R el BT AT DR B TG ST
SITAT © | 39 eI 7 US &1 I W &I
Ul dP QT Blel a1 b BRI (TAU-1 3R
DBGV-5) TR $® WG BT UxIeTor o |
5% a1 2aTel Bl - FarH gk A -
IS URTAl, 98cR fdar, SiR 3ffeed T
I | BTcilfeh, 3TOd GRIP ¥ AGS ol
el ik Hi-a e &v &1 T |
$IP AT, RSO b SUINT H
R I of | AIAHT 3faRi 7 gRumAT
DI g1 fohar, fTa=y uar =rer fos /A
?ﬁﬁqﬁmﬁwa@ﬁﬁmﬁw
|

Using natural bio-stimulants like seaweed is
gaining popularity to grow better crops. One
such seaweed, Kappaphycus alvarezii, is
known to improve plant growth, boost
photosynthesis, and strengthen plants. This
study tested its effect on two black gram types
(TAU-1 and DBGV-5) over two years in the
same place. A 5% seaweed spray gave the
best results—larger leaves, better growth,
and more dry weight. However, higher doses
didn't help and sometimes reduced growth.
Also, changes in nitrogen use were unclear.
Seasonal differences affected results,
showing that weather plays a big role in how
plants respond.

Yl GEAelard-3reniRa wef A9 €O, ANl Ud I=d-JiI
SIT-|EAl BT A8-ScdIe

Marine microalgae-based flue gas CO, sequestration with co-production of
high-value bio-chemicals

HREF R I fgd "9 F Co,
I PR B, S UGUYT AR STeqaryg
gRad & TS < € | U BH B B
forg, &9 qeA daradl BT ITIART IRSD
Sfasd co, raenyer fafy fasfya &) ®

Industries and thermal power plants emit
large amounts of CO,, contributing to
pollution and climate change. To mitigate
this, we are developing a biological CO,
sequestration method using microalgae,
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2, Sl Jeud IuSarg | Iq= Hdl
2| SNl e, Ud 99% e
g1, Bl I CO, MR TATIHH F&+ HR
1 &HAT & BT AT AT | 15% CO, (e
N WR) dTel BIe-araIRydex WRIefon §
D] AENT gl 2 UH / <llex ddb
Ugdl | & UTaR, HaT # fhy v e
QIO H  SEAN 2024 | I
IATEHAT 20 ¥ / Aew / T iR 8
2024 ¥ 32 ITH/We/fe= <t o T | 5
H 7e] 19 U &1 el TNIEoT YT §a,
3R 25 A’ Y9 dreme # gof WM W
TIfSHT IR 2 | 3rganet aRReIfer # co,
TN 40-50 U / Hiex / fast 89 &t
3T B, 3R I STaeiiyor Serar 10%
T Ugd Febell &, I YR ardiy faggd
HAT @ forg U UA R AN B are,
TATaROT STdrel AT Y& BT & |

which also produces valuable by-products.
Dunaliella salina, a marine microalga, was
chosen for its tolerance to high CO, and
temperature. In photo-bioreactor trials with
15% CO, (flue gas levels), it reached a
biomass concentration of 2 g/L. Field
validation at Adani Power, Mundra, showed
biomass productivity of 20 g/m#day in
January and 32 g/m?day in May 2024. A
successful flue gas purging trial was
completed in June 2024, and full-scale
sparging in a 25 m3 raceway pond is ongoing.
Under optimal conditions, CO, capture is
projected at 40-50 g/m?day, with potential
fixation efficiency up to 10%, offering a
scalable, eco-friendly solution for Indian
thermal power plants.

o w9 el uraR fofics, ggT1 H el I Wit & A1y 25 /1 AT § Hgel

GTCAIGT AT @l el

Figure: Cultivation of marine Dunaliella sp. ina 25 m°pond with flue gas sparging at M/s Adani Power

Limited, Mundra.
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Biodesalination of RO reject water

If¥ge TS 9T &1 HHT B g6 | RO
GG BT AYD ST dal 2, S I
TDS IYh MURTE STl I~ B & | T8
ST & fou  oTaua-atyg
JFIRIT & SYANT | RO Rolae 5T &
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JRIRTA MsAied P fafi= 3mafdy,
gRRUfAT IR IOl § Taorr BH
A B fw wer fear | -
ARBIROT = STUTAT Dl 60% b BH [haT,
pH @1 7.84 | 7.09 TP TCTAT AR TR
DI 33.33% dPb HH T | {574 MgArcicH
#é%a?@ﬁ\—rr(PKCaZn W)
EERNICEL |cz<sus 8= adg H I
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AT 3R BT @R | I Jhofl-
Here fafyr rRo Reotae 5t & forg fears

JEE e dNdl © 3N

JrefeaRel ol qH T 2 |

Increasing global freshwater scarcity has
driven extensive use of RO plants, producing
high TDS wastewater. This study investi-
gates bio-desalination of RO reject water
using salinity-tolerant bacteria for agriculture.
Thirteen bacterial isolates were tested for
salinity reduction under varying durations,
conditions, and temperatures. Co-cultivation
reduced salinity by up to 60%, lowered pH
from 7.84 t0 7.09, and decreased alkalinity by
33.33%. Isolates with strong mineral (P, K,
Ca, Zn, sulfate) solubilization improved seed
germination under stress. Co-cultivation of P.
flexa, B. pacificus, S. gallinarum, and P.
alimentarius enhanced mineral content and
germination. B. amyloliquifaciens showed
highest salinity reduction (41.84%) but poor
mineral solubilization and seed germination.
This energy-efficient method offers a
sustainable solution for RO reject
wastewater, supporting a circular economy.

o amRen Roide Sial &1 IS Afer e

Figure: Biodesalination of RO reject water
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10 tons Kappaphycus alvarezii seed material was distributed to 10 fisher women belongs to
Umayalpuram, Mandapam coastal Village on 19" March 2025. Mr. Satish, Inspector of Fisheries,
Dept. of Fisheries, Mandapam, Ramanathapuram district, participated as chief guest for distributing
seeds.
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Marine Natural Products &
Bio-Polymers
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Marine Natural Products & Bio-Polymers

fawrfia emarg:
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" qIOIRTS Y A HEqUl Y Farell @ oY S SIS THWHRYT Al /
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» AR fawHEshi AT T ATl |

" C-HTiS AfhIYT & HAEIH H C-C,C- TCITCH IS TS+ TAfha |
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Divisional competences:

= Value addition of seaweed polysaccharides towards new functional materials.

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

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

= Synthesis of various heterocyclic compounds.

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

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

HuwergeR-duagaeiemens / CSIR-CSMCRI




3T USbIel $I SuRRedfa # qga-uRie uRa faadieqifer-
2(1H)=3N1 &1 ATSATATATATSHIA IR FARIBROT
Lewis-acid mediated isothiocyanation and chlorination of quinoxalin-2(1H)-
ones under visible light conditions

T IR B ATIHM R ST THTRT B
TEd N-RrRigAeRifh= &1 ST b
femfaarter - 2(1H) - MG &1 Ie9-
ufas  Aegfkerd aIAaTH®  C3-
g fawRa fear| s
TR, N-FARNIhT B AT C3-TFARI2
W o fear ) <=1 wfafharen #
IS HAHD g AWMl & A1
IS A IHE U el | =T v
J udr gotar & b ufafhar ve fSaa
gda @ #HEegE A gdl g
IEAIREAeS IR FARNTS
JTal DI Jegard RRIRAT Faa= AR

TS PhIoT BIEhIRS gf~afdex # gadl
a7 | g7 fAfer amm e R faaiRa &1

TRIEX (EDA) q>|Hcr|cN1$H|wH@r€|‘cﬁ
2, TS NMR 3iR Uv-vis 31 gIRT gfte
DI TS | lrge A% g = famar
%ﬁmwwzﬁaﬁém
TE BN, S $H SMaID APl B
gerfar 2 |

We developed a Lewis-acid mediated
selective C3-isothiocyanation of quinoxalin-
2(1H)-ones using N-thiocyanatosaccharin
under visible light at room temperature.
Similarly, C3-chlorination was achieved with
N-chlorosaccharin. Both reactions gave good
to excellent yields with broad functional group
tolerance. Control experiments indicate a
radical mechanism. The isothiocyanated and
chlorinated products were further converted
into valuable thiourea derivatives and
glycogen phosphorylase inhibitors. The
method is scalable to gram quantities and
suitable for commercial production. No
photocatalyst was used; the reaction
proceeds via an Electron Donor-Acceptor
(EDA) complex, confirmed by NMR and UV-
Vis studies. Light On-Off experiments
showed no reaction without visible light,
highlighting its essential role.
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diRcs Ird URa fdaAiaaTensAl &1 ssied @ A1 |4l -
IR SA-ASEICYIA. gSidibEiIda-fda-iiadarfer Axa-rail
@1 AR TH A0
Bronsted acid mediated mono - and di-substitution of quinoxalines with
indoles: A pathway to indolocarbazole-quinoxaline scaffolds

eI @ A faaetaiferT & AT - 3R
ST - A IceA & oIy e 9gq-dl &Ik
gaTd) fafdy fawfia & 13, S Seiaran-
giotat-faaetaarfos hleed @& Y
AT @ U H B
H fdgeiaarie™ & -2 3R ¢-3 Wl &R
fafay sera & WU TIATEHES GO
H¥g gor | 39 A 7 =us HrIH®
e v fewE 3R 9™ e R
gl RE, o/ 918 a4 Thhlesd
ATg TSI fhar 13T | i ez
T RS AR G &, S Sifdd W
A ATAYUl BeRIIS(dAd el &
fHATOT BY emaT BT geIar ¥ | a8 aRIdT
Auela R uared g #
SSIRICACINIRAECEIER IR RCIIRC S G
foTg Ue MR U™ &xar 7, Sl |qal
Ui IATEl & TAGNT & oy ARe
3T ST AR IR T 2 |

o

A versatile, efficient protocol for mono- and
di-substitution of quinoxalines with indoles
was developed, enabling direct synthesis of
indolocarbazole-quinoxaline scaffolds.
Optimized, transition metal-free conditions
allowed selective coupling at C-2 and C-3 of
quinoxalines with diverse indoles. The
method showed broad functional group
tolerance and was effective at gram scale,
followed by cyclization into novel scaffolds.
Mechanistic studies indicate an ionic
pathway, supporting its potential for
constructing biologically relevant hetero-
cycles. This approach provides a foundation
for exploring indolocarbazole-quinoxalines in
medicinal and materials science, offering a
simple, adaptable route for marine natural
product analogues.



vfoiforst &1 fedrs N-wiafga I :

TgRfed Thas i

ddieveia wiffa Iid & ®U ¥ SUAT BT

Sustainable N-formylation of anilines: Harnessing aleuritic acid as a
renewable formyl source

T TRfcd TRIS &7 STANT &-d U
N-BHISIRM & ol U 13T, YAiarv &
e IR CHS BMRART Toie &
w0 H U A faefaa a1 | a8 Ay 9=,
ARTA-HRA MR TATEARYT & el ©, Sl
BT AR ¥ & RIgidl & 316U © |
RrAfSeccs UFfe 7 s & #egd
QU I, Safdh Hel, Aflafecees
IR e THfod # ©Re g9a &
PRUT JUST HH @, BeRNISidAdD
e AMNfharele T8 o IE
JIT ¥ Al gl © b TIRReH
TRie ufafhar e R Biffe tRs 4
fafed gar €, Sl BAgeRM & g
I1aT 2 | I TRicd RIS &1 <l
AT ®I ST & — BiHD RIS A
IR BRA NGRS | I§ ey
TgRied U Bl TP Houdr
BAGAST Yoic & ®U H T &xar 8
AR RIS JIIANT H $HS AU
FTIAT3I BT AT HRAT &, A1 &1 BRA
AT AT H ATicies AT bl AT
W R TR |

We developed a new eco-friendly method
using aleuritic acid as a sustainable
formylating agent for N-formylation of
anilines. The method is simple, cost-
effective, and environmentally friendly,
aligning with green chemistry. Para-
substituted anilines gave good to moderate
yields, while meta, ortho-substituted, and
secondary anilines showed lower yields due
to steric effects; heterocyclic amines were
unreactive. Mechanistic studies suggest
aleuritic acid decomposes to formic acid in
situ, facilitating formylation. This highlights
aleuritic acid's dual role as a formic acid
source and green reagent. The study
establishes aleuritic acid as a valuable
formylating agent and suggests potential for
broader chemical applications, emphasizing
the role of natural compounds in green
chemistry.
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ga ffarR® ggeq

Pain Relief Composition

IAA AfIHR A9 w7 I HIF AR B
Teed | H4fd B S HeTIRI A=t
A Ferel g Al O Hggl AT &
THOdl, FHET dard ¥ S Uifer R
(NoxTSI), FENIR &l UM, FENIRRIY
glBIse  gHlfolie 3R WSl &1
AT & fa7 TRefed IRe=a &l IR
fpu fa=7 & | gdw snfawpr a9y wu &
DoA™ A AR ReR g aR® Heoed
I GefSd ® R T8 R GarE |
ferpTer T Iy €, S fadt ot Riofes
T% & | et g fare daeT &
ORIETOT ORI IR ORI & I Hd |
arfe & forg fopar wam 8 | fawfRya fvg 1w
TR0 & 3l SR BRI T
faR® e &1 yaei= Haryoid of |

The present invention particularly relates to
cream and spray composition comprising
resources derived from the ocean such as
seaweed SAP, seaweed-derived polymer
(OSDP), ocean water, ocean halophyte
emollient and minerals in the combination of
the active ingredients and UV shielding
melanin without inducing preservative
parabens. The present invention more
particularly relates to a spreadable and stable
pain relief composition comprising resources
derived from the ocean, which is free from
any synthetic polymers, parabens, BSA and
surfactants. The developed pain relief
composition is tested for joint pain, muscle
pain, back pain, etc. in the volunteers from
Guijarat and Rajasthan. Performance of the
developed eco-friendly and affordable pain
relief composition was satisfactory.

DR faRIEH R sRAMHISYecdl daed

Anti-cancer and immunomodulatory composition

I8 IMASPR i TfhaT | Haed &
ST RYHRIST 7e7ibT (WRB-SGL) & dve
IRIAT W ST Hodl UH-HHEA o
3d  (SCr-AqMeREx), Hegallal 3R
TAIAST S ds Hegdd STal @
I & forg B JEf WRB-SGL Is SCr-
AqMeREx TSl BaR TSic T GelivT fehar
T 2 fOTaH 50 A9 HER Aol dlgHl &
Raerh I g fagr v o fafafer
2 | SCr-AqMeREx 1 TR AT $aR STHTUTH
A1g9 Hisal & Raelh #gwquol g1 faar
U pR Tfafafy gelRfd &1 aqae
anfasprR faxgrar € f& Scr-AqvieREx 3Td
TR-faver 3R waver ufoRer HIf¥erRl ik
IRY Aool I WK FATRIZHA
BHIRTHIRA & forg WRfAT 8 | 98 nfawprR
g WY TTAT © fh SCr-AqMeREx DR oledi

This invention relates to the integrated
process for the preparation of multiple
valuable products such as solid crude
aqueousmethanolic root extract (SCr-
AgMeREX), cellulose and nanocellulose from
waste root biomass of Simarouba glauca
(WRB-SGL). Disclosed herein a SCr-
AgMeREXx anticancer agent from the WRB-
SGL with excellent in vitro anticancer activity
against 50 human cancer cell lines. SCr-
AgMeREx exhibited significant in vivo
anticancer activity against the four human
cancer xenograft mice models. The present
invention shows that SCr-AqMeREXx extract
is non-toxic and safe towards healthy
immune cells and bone-marrow-derived
mesenchymal stem cells. This invention also



& ufg uftRen <IN @)
Trgcreldad &qdr de= ¥ %o & | I8
AfITHR BT Ped Db & fAaror I )
AT © ST WIST-SI8 T UfhaT gIRT ST
a1 7, oy ytareia Rerfaat & deror
& foly SUYh 3R $Hd! TN & folg
ST 3 el 1 uRde 9 o © | 39S
M@, 9 AMIHR - JURNE e
IJRIET b AWHdH STHRT b forw
TGS & 0T & fog Jrulne qa
IIATHTT BT STANRT fbaT |

demonstrates SCr-AgMeREX to be success-
ful in increasing cytotoxic ability of immune
cell towards cancer targets. This invention
also relates to the formation of solid crude
extract by freeze-drying process suitable for
storage under ambient conditions and easy to
transport anywhere in the world for its use.
Furthermore, this invention discloses the
preparation of nanocellulose to maximum
utilisation of waste root biomass.

o3 KG1 AMa a1 SFde gal & Afed H AR d &+ WR SCr-AqMeREX

ERIE]

Figure: Effect of SCr-AqMeREXx on tumor reduction in KG1 Human Leukemia xenograft mice

model.

faraifera-g-praifeseiss @ RTINS this & arer gza
yHIe-URa Ueifeau-saifRa vfessrss C-H sg Rfeve™
Visible light-induced palladium-catalyzed aldehyde C-H bond arylation of

e —

T IR S AN R 53T THRIIRG
UerfSam-saiRa el ufesergs C-H
g1 yRfeoer faefia fasar 2 arfe gRa
fFa=ifafe Sree e faan o1 9 | I8
afsar TRe faaifafa deq 31 ta
fOa et @1 Feafid &1 @ forg
AT © 3R P MR BrAfcAD e
BT AeT B 2 | TARN TG DI AP
MO CICE I IRIENENNE
JERYHI B HLAMNT P B forg
AHAdTgdd AT T 737 T |

quinoline-8-carbaldehydes with arylboronic acid

B A R N —_—

We have developed a room-temperature
visible light-induced palladium-catalyzed
directed aldehyde C-H bond arylation to
access aryl quinolinyl ketones. This process
is general to synthesize a range of aryl
quinolinyl ketones and tolerates many
common functional groups. Our methodology
was successfully applied to synthesize highly
potent tubulin polymerization inhibitors.
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NH-IehI frga TS & 91l 1-A9asadrsy sRafesa &1
BldTee-SAfRa Afsradfdca ¢8-H GepiRfaReE
Cobalt-catalyzed regioselective C8-H sulfoxamination of 1-naphthylamine
derivatives with NH-sulfoximines

COECI R
YIS SH & C8-H HSD IR &
faT U® @A Hl1dTec-ufa,
ﬁaﬁﬁﬂmﬁ%ﬁﬁﬁ%ﬁzﬁ%ﬁaﬁl

g9 NH-AopIfRITS

TE hI9-SEIEQIOMR C-HNH FHafelT
S QUl, AUdH AT TIRIRT, IPT
PHRITHD A8 FeW[d, 3R

& AT N-URCS ThlPaasd U
R BT AT AT TaT= Bl © | faf=
fUpIfemmss—ERT Avwergd vars=d
9 HUTSd, SMI, eIkl Udice, 3R
eI 9 ¢4 ug W SuRefa arel
el AT MW F IPpT W C-H
Jehlres Sare fau| Afire 3d
3R 3q BT GYAAT TRI-X feheaalim! gl
g 3l TS | gfafsar O suw a1 &
I ARE | IS YA WR BT S G, 3R
R A9E BT AIISIH gEgiass &
AT SV H HAAYdds ST T |

We developed a simple cobalt-catalyzed,
picolinamide-directed C8-H sulfoxamination
of 1-naphthalamides with NH-sulfoximines.
This cross-dehydrogenative C-H/N-H coup-
ling provides a facile route to N-arylated
sulfoximines with high yields, broad substrate
scope, excellent functional group tolerance,
and scalability. Various picolinamide-
directed naphthyl amines gave good to
excellent peri C-H sulfoxaminated products,
including methyl, bromo, fluoro, acetate, and
diazo substitutions at C-4. Compounds 3d
and 3q were confirmed by X-ray crystallo-
graphy. The reaction scaled well without yield
loss, and the directing group was efficiently
removed with sodium hydroxide in ethanol.



gl gdiel UlcllddRIgs-Scu—~ sia-faaciy udell fhed

Seaweed polysaccharide-derived biodegradable thin films

. —_— —
— —— S —

T AT SMeTRd udell fheH Sia-
faeeia e o9 & forg te @gd
BT fdpey & offbT SHdT STorri)

pRY SR AT ot ¥ T A 2,

IR 3R 3 I Bl YBT & forw
JUYTH BIF B AII-AT TAHS il AHAT
& wy H A sd U 9 &) IHie
=

Seaweed polysaccharide-based thin films
are a very good choice for making
biodegradable films, but the major challenge
on their hydrophilicity and sealing properties,
as they are not thermoplastics so can't be
properly sealed on heating.

We have developed few innovative seaweed-
based biodegradable films and foam films by
mixing with other natural polymers or other
suitable additives, these films are hoping to
be suitable for the packaging of liquid and
solid products as well as can be used as
leather like materials.

edlbise Glorpi=ar gizger @ faefaa &9 aifsayd aren

THd

Low-sodium salt developed from the halophyte Salicornia brachiata

B

wieraliar  Fifarer dd W 35.81%
AITSTH, 3.81% UICRRM 3R HHIRRH,
i, 3MRA, FAAHISH g UfelhArel
S geH UINd ddl 9 g Ud HA-
Aifsgd 9% fasfada fear war| Rad
Ufesl el UX OECD 423 fammfesni &
AR g-faar g faurhar e+ 7 15
&1 a2 I/ fun/ & &1 g1 dh
B SRS 941G &1 <@ 1T, 3R
LD,, 5 U™ / fur <nier Tar| aRomHr =
TAS B IR gpia &1 gfe @7 |
CSIR-CSMCRI §RT fAeh e I8 HH-AIfSIH,
YA UIYS Il W ORR AHAD, A%
AU & d1q Iod [had IR geA
UIYE T DI BH BT R B H TEID
BTGB |

A low-sodium salt was developed from the
halophytic plant Salicornia brachiata Roxb.,
containing 35.81% sodium, 3.81% potass-
ium, and micronutrients like magnesium,
zinc, iron, flavonoids, and polyphenols. An in
vivo acute toxicity study on Swiss Albino mice
(OECD 423 guidelines) showed no adverse
effectsatdosesupto2 g/kg/day for 15 days,
with LD,, estimated at 5 g / kg. Results
confirmed the salt's non-toxic nature. This
low-sodium, micronutrient-rich salt by CSIR-
CSMCRI, once validated, could help address
hypertension and micronutrient deficiencies.
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A serene lake reflecting a clear blue sky, with lush green grasses framing the shoreline: The calm
natural setting symbolizes the precision and control achieved through this catalytic process. The
synthesized chemical structures of a sulfoximinated naphthylamine derivative float above the water,
symbolizing the reaction's focus on this compound. These compounds hold promise as N,N,N-
tridentate ligands, inspiring further exploration of their potential applications as pincer-type ligands.
J. Org. Chem. 2024, 89 (24), 18436-18444.



Halophyte Biology & Biotechnology
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6. TavTIGg Sifd®r vad Siautenfrar
Halophyte Biology & Biotechnology

faurfia ewan;

UG SIfde! Ud STauiefid! [a9RT Aflhd SU A SellBhlScd UR AJHL B V&l o
AT ITehT MR FHEA & ®U H ITINT AT T Fh AR I I<ATal BT Hogaeid
forar <1 9 | 59 fAumT | Brafcars SIHIfie, Sifshuei@aT, mifesnfied, Herdied,
aoTfaes RecHfearT, S fAfderdr iR SRRATSTRIA &1 3eua fbar SIrdl & | 39 famT &l
9Ty Stad e, 3vifad Sitg e, IaRie solifraRT, Sa 9, geq oiig A=,
stﬁ?aﬁaﬁﬁ‘ﬁ | =i, qﬁaqﬁwsﬁ?ﬁ‘g"raﬁdqwﬁmwwmw 2 |

SRNCIERINCIEDIENICIE RS G (??7%?#79&77 FIAveT AR g'gww IIIIgEw), THD-
W%ﬂg S & P URIRT FeI0T o R gAThIsed A el & HRb, ATdRID
sﬁﬁwﬁ‘mﬁwﬁwqﬁaﬁﬁaﬁmeﬁqéﬁzﬁaﬂwm?ﬁmm
3R HEd Uil H olfde q=rg ARWIAT & dF, dei uRRfde! a3 § gereiia gqar
3IIR UIYeh FhUT, TSI IS B ARRHDBRYT & [T BAlBIgCH Bl Wll, A ATl & 37
mwmmﬁwmﬁgwsﬁ?qﬁﬁammw?ﬂmwa

2ol[CleINC ofdU] QI%\YIIGICI’CINQI &IXT YTl H oTqu ‘HISW\NI i e R ofed g |

Divisional competences:

Halophyte biology and biotechnology division is actively pursuing research on halophytes towards
utilizing them as genetic resources and value addition to their products. The studies include
functional genomics, transcriptomics, proteomics, metabolomics, molecular systematics,
biodiversity and bioremediation. 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 genome sequencing
(Salicornia brachiata and Aeluropus lagopoides), in-vitro characterization of salt-tolerant genes and
transcription factors from halophytes, development of abiotic and biotic stress tolerance in the crop
plants through genetic engineering, mechanisms of abiotic stress tolerance in the halophytes and
crop plants, microbial communities and nutrient cycling in the coastal ecosystem, cultivation of
halophytes for the empowerment of coastal population, improvement of disease tolerance in crops
using seaweed extracts and plant-microbe interaction towards the development of salt tolerance in
the crop plants by halotolerant plant growth-promoting rhizobacteria.



ANTH 3d DY S9-&IT &Hdl: FIaH 3R ABIBIar
BRIGIorT SUAR & ded fad 3 Ja9ad Mwrsfer 3ix
ART Sgsd T

Bio-defence potential of Sargassum extract: Metabolic profiling and pathway
elucidation in Sesame under Sargassum and Macrophomina phaseolina
treatments

9 AT H, wwHA ghedH (fe) &t
GTEE UFEede (S-extract) AR
HBIBIHAT BRI T A -3 3R
ﬁaﬁrﬂ@’d%mwl D 96 9D
HeEidged (e diftel) @
frgersor fosam T | wrm M f5 Wl
dlcHed H |Wad SRl A3 § PR
@), SEd  9€ Ol 8k
Freffedferd  tRIgd 99| e A9
faveryor & g udr gerr fdh srerT-3rerT

gIcHe ¥ AeEiased & faavor 3t
oIT | TTHPHY SM 3R MY B EREE]]
a7 foh 39 S-extract 3R Al
Uh AT (SM diede) fau Ty, o

D HEAT SATEl ol | SHBI
g & fob S-extract U qRETCHD AT
T 8, ST 91 &1 P HhHOT
B dTel d91d | 9977 8 3R SHD &7l
aasﬁ?ﬁaa’rmmaﬁﬂﬁmm

RERSED Frefr, eigerd, W 3R
ISt Herdiferom (A iR Sott et
giehamd) § @ 9eeld d@e B e,
RIRIRT Tl wrerdll & fob O oF1a & e
Wﬁaﬁrﬂ%‘rwﬁvaﬂm%ﬂ $H RE
HeTalfeTh gaaral bl FHSHl IR I
ACEleged @ UgdE HRAl, ol
ABIBHIT A TS H HES PR % qfasg
T ol & B BT IUS 3R fedhreud
9 ¥ Heg R IHhd & |

In this study, metabolite profiling of Sesamum
indicum treated with Sargassum extract (S-
extract) or Macrophomina phaseolina alone
and in combination revealed the highest
accumulation of sugars, followed by polyols
and carboxylic acids across all treatments.
Heat map analysis showed differences in
metabolite distribution. Notably, in the SM vs
M comparison, the combined SM treatment
led to a higher accumulation of metabolites,
indicating a synergistic effect where S-extract
alleviates pathogen-induced stress by
activating multiple metabolic and defence
pathways. The significant enrichment of
galactose metabolism, along with starch and
sucrose metabolism, highlights the plant's
energy management response in mitigation
of stress. Understanding these metabolomic
alterations and identifying key metabolic
signatures linked to improved resistance
against Macrophomina can contribute to
achieving higher and more sustainable
sesame yields.

WHT ZIS®HH SiMYB77 Ufiei@d &R® AfEidige Wl AR
ROS BRI &l fafafia ove grasi-e a=rg, 4
@ AR TS AfRwAr § gOIR Al @

A Sesamum indicum SiMYBT77 transcription factor improves drought and
salt tolerance in transgenic tobacco by regulating osmolyte levels and ROS
homeostasis

SiMYB77, WII & TU®d R2R3UBR I
TP @E Hhaex B 3R 984 99 IR P

SiMYB77, an R2R3-type transcription factor
with a 984 bp open reading frame, was
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o ST wH EAr ®, B @ET
giew () | Ygamr iR faweryd
e Tam, S va AEayet e wad ©
IR dF @ & U Hdgad B g4-
fafer! fageiyor # gHa qw=T Feor |Ar
31y, Si¥ f9TioTa <fFerR Aldberrsare
e, SRf& Rer3 RUIcH, T SANT
SHE, IR IWIfdd  URe-giNIIed
HifShae ASCH | ABA & IUAR I
SiMYB77 W1 3ffoedfth TierdT | 9], g& H
fR-R 931 IR A a9 g § X 9
Alhd g3 | daTdh, H 3AD AfTRRD 8l A
& AR Ao GG & Hfcr Fe=reierd
¥ gfg <@l 1E, o TR INIRS SR
o b fUme wR 4 gfg, wwA @
ReRdr, ARATICTCSH Bl 3ffdd AT,
GeRiffadse vorgH Tfafafyr # gfg, &k
golaeiarge 9@ 9 Ros  (Rufdeq
Jifeflo ielsT) o &4l giaoi®
diul #§ T 9 Fefed Sl @ erfddw
o A1 <l T8, 3R uRrdl @1 A8
TR AMF d1 ICMIer fawrg &y, I arer
P B 3R A B JTaNTT H HH BT

identified and characterized from Sesamum
indicum, an important oilseed crop sensitive
to stress. In-silico analysis revealed key
features, including a bipartite nuclear
localization signal, conserved R2R3 repeats,
two SANT domains, and potential post-
translational modification sites. SiMYB77
expression was rapidly induced by ABA,
gradually increased under drought, and
delayed under salt stress. Overexpression in
tobacco enhanced drought and salt tole-
rance, evidenced by improved physiological
and biochemical traits such as increased
pigment levels, membrane stability,
osmoprotectants, antioxidant activity, and
reduced electrolyte leakage and ROS.
Transgenic plants also showed higher
expression of stress-related genes (NtLTP1,
NtERD10, NtLEAS5, NtP5CS, NtCAT) and
more closed stomata under stress,
suggesting reduced water loss and salt
uptake. These findings indicate that
SiIMYB77 enhances stress tolerance via
ABA-mediated modulation of key responses.

for=: SIMYB77 gioi=a diel @ @1 3R eauiiy d-ma & Ui Ag-Teiierdm

Figure: Tolerance of SiMYB77 transgenic plants to drought and salt stress



HICTTSIRT G IdoT-aR a1 a-a&bdl & Jfdaf-fad aama<a
BEER] 3R g AR &I 9dl e 1=l
Unravelling the metabolic signatures and associated pathways underlying
saline-alkali stress resilience in the halophyte Salvadora persica

WIGATSIRT GRIBT AAau-TRIR d1d Bl
Hed & foly Aeaqel AR, a®
IR FATIA (metabolic) TRaTH | o]
2 | HeEIdde fageyor # 75 T AiffT®
(metabolites) TEATT T ST TG BT Reyfy
H STe—3eT AT H ST gy, o
PHTETD I, UleilhTel 3R HBIgerardH
e 1 fauw wu W, @dRdAfed,
ARRIE, FeeRie @R Uiarsd & WK
91, Sdfd D-HAICIe, D-Callg 3R GA3
® TR °eT| yrrd [ageiyor | I8 W<
g7 b MM 3peT =Tu=y, W 3R
GhIST FATIZY, TCA Tsh, TATSDITeTRTH /
TIHIRIORTT 3R Ul Heelyuiy
BT RRIHROT § I 31T | TehIaT A
2T FHHI | Had A & Sl
JAMITIRATS DI i P & oy
TASHIGNTd H gfg g3 | HIA A8
qarar ® & wrearsi gRfer 7 T

3R gaT garr TcA @i wfer B, Forey
g gfg IR ol & AHIAEE
AT Bl 3R G: e BT & | ST
3T, DT 3R DT Alehigd HACH
FARAST # W fieT fd €, ofR T
Aoiqd UCRiIfdase &M gorTel!
AGU—&NIG TG & ARM ROS Pl HH
B H HERID Bl & |

Our findings show that S. persica undergoes
significant physiological, ionomic, and
metabolic changes to endure saline-alkali
stress. Metabolomic analysis identified 75
differentially accumulated metabolites,
including amino acids, sugars, sugar
alcohols, organic acids, polyphenols, and
phytohormones. Notably, quercetin,
naringenin, glycerol, and proline were
upregulated, while D-mannitol, D-talose, and
GA3 were downregulated. Pathway analysis
revealed shifts in amino acid metabolism,
starch and sucrose metabolism, the TCA
cycle, glycolysis/gluconeogenesis, and
photosynthetic carbon fixation. A 2-fold drop
in glucose suggested enhanced glycolysis for
energy. The study indicates an adaptive
strategy involving slower nitrogen
metabolism, increased glycolysis, and
suppressed TCA cycle, pointing to reduced
growth and energy reallocation toward
osmolyte production. Amino acids, sugars,
and sugar alcohols played key roles in
osmotic adjustment, and a strong antioxidant
defense helped mitigate ROS.
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URMAS IAHR AT § AQUl audhdl & [AY vfaw
STEUNIST Ta. (frhel) ® fafde shetersy % @fe Wy
dwa 3iferrsvr, YdRifadisc v, sk gamu=a ufafsang

Mineral nutrient acquisition, antioxidative defense, and metabolomic
responses in divergent genotypes of Arachis hypogaea L. (peanut) for

salinity resilience at early seedling stage

ST BISURIST & SIHICISS GG7 Gﬁ‘\’
TG26 & I g e g3 fob <Ff
Pl Tl a919 & ufa P 3TTTT-
ST B, Wl I Hge, JifaRirsied
T T IR TR JHRISE B
a1 ifeer sie:fhar 1 wian 2 | aTaofg
d1d & ded A9l SiHersy TG26 o
JEdN Na*/K*%ﬁ%oH gAY T 3R HTelTg
g W@:ﬁ &I{HIHICCrCC‘{-I CAREER)
e, ORI i a-ira & BT TS |
TG26 BT TSIRNfRISe &I UoTTell 319
JIRh ) -SOD, CAT 3R POX USITSHI @l
31 wfafafer 7 ROS (Rufdea aifarirsr
Fﬁ?ﬁ\—:% e q, é?ﬂ fb Rer MDA
mvms’i%m jEr gﬁ—dﬁTr
TG26
aﬁ?m

(IAA GA3 ABA, SA) T sﬁéa?
I GrT A, Gl 3rg sl 3R
FquT Aeaeldl &I Agqul RavAfeiT
Hﬂﬁa%wﬁwﬁqmaﬂﬁ%lag
S AT TG26 T TG27 B Tl H 37fereh
T ™ TR FhdT & | 9D
NfIRTH, TG26 # STl TATCH TRTS (1AA),
frrfer (GA3), Tfeafd TR (ABA),
3R Q@I@'&%? BT g1 B
TR AN b q
31&H AT T bl R |

Analysis of A. hypogaea genotypes GG7 and
TG26 showed distinct salt stress responses,
highlighting the complex interplay between ion
homeostasis, oxidative stress management, and
metabolic adjustments. Upon salinity exposure,
tolerant genotype (TG26) maintained better
Na*/K* balance and accumulated
osmoprotectants like proline and sugars to
reduce osmotic stress. Its stronger antioxidant
defense, higher SOD, CAT, and POX activities,
protected against ROS, as indicated by stable
MDA levels. Metabolomic profiling revealed
TG26's greater accumulation of compatible
solutes (sugars and amino acids) and elevated
phytohormones (IAA, GA3, ABA, SA), supporting
cellular integrity and salt tolerance through key
signaling pathways. This increased accumulation
may provide greater osmoprotection to TG26
than to GG7 under high salinity conditions.
Furthermore, the elevated levels of indole acetic
acid (IAA), gibberellins (GA3), abscisic acid
(ABA), and salicylic acid (SA) in the TG26
genotype may play a key role in signaling
pathways associated with salt adaptation and
enhanced salinity tolerance.

fera:  sre=Ry sTgvIfiar # Sdo AR §F F1 AeHEg gk

Figure: Schematic representation of salinity tolerance mechanisms in Arachis hypogaea



galclien e Yol a-ra Sfi9 &t sifYreafe &1 denfea
P g H THH Fiewar & 9¢1d 2
Halotolerant PGPRs Enhancing Salt Tolerance in Wheat via Modulating
Expression of Stress Genes

SAICIeNC PGPR & STVRINT Y 9 14
(150 mM NaCl) @1 Rerfar # 71 @ dief a1
gfg, TR, IIEH & 7= SR
W&%ﬂwﬁdmwdm R 3T |
TA® A é’f Qé’mmﬂ@?: UGS
Tfafafd 4 gfg, AdmeruicsEre &
Wﬁzﬁé‘rsﬁ?sﬁ—c@ﬁwﬁﬂwﬁﬁ
AT Mg | TAe-gedT 10 SHEl @l
s MwrsfeiT § Sl @ Afshadr
(3TIRerer) <l T, faRIY w9 | P2, P,
P9 31k P10 PGPR &HT & T, ST dgax
qﬁgﬁ@aﬁﬂ?ﬁlpemﬁww
TTffafert o1 Y germ, R uve Tl
DT GITSITDHROT F3TT AR UIYOT ST H
IR 83| I Fpd Hahd = 8 &
gAlCioNe PGPR WA gl 3 g @l
gfE oM & fory ama-ufafhareia sl
R Saxrara=e AT B R wR
THTdT qrigAIG e & WU § SUART 8
Ah B |

Inoculation with halotolerant PGPR  signifi-
cantly improved growth, chlorophyll, protein
content, and water retention in wheat under
salt stress (150 mM NaCl). It also boosted
antioxidant enzyme activity, reduced
malondialdehyde levels, and minimized
electrolyte leakage. Gene expression
profiling of 10 stress-related genes showed
upregulation, especially with PGPR strains
P2, P6, P9, and P10, correlating with
improved growth. PGPR also enhanced soil
enzyme activities, aiding nutrient minera-
lization and correcting nutritional imbalances.
These results highlight the potential of
halotolerant PGPR as effective bioinoculants
for improving wheat growth in saline soils by
modulating stress-responsive genes and
biochemical pathways.
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acia Y 9 N9 & gurfag Sdred w® adlg
i ANl AR Sd¥d & FHAI BT Y9I

Influence of the addition of coastal vegetation residues and fertilizer
on potential production of methane in coastal sediments

T Ui & I[Nl 3R ATSSIST Bl
T GeAsId IRl U g1e S &
foTy, AATR (ATaR) B Tae AL (o-
20 W) Pl P A dAdb 1% Ul D
TN (Aeluropus, Avicenia, Salicomia, Suaeda,

Sesuvium) Sﬁ?/?ﬂ 100 AT N/ fopuT Y
& A1 SAFEC BT 7T | SARIY &
ge, WA I AR SF B FERar
(16S rRNA, mcrA, pmoA, dsrA) BT fageryor fasar
AT | SeswviurwN ¥ G JfH 165 RNA
SiE ufaferfodt (a.80x10°) &1 @ TS,
Saf e &9 fEer (control) H
(1.86x10°) BT | dsrA ®I IMfdHaH AT
Avicenia-';ﬁé@’ ﬁ?f ff, Stefd PMOA Pl AT
Sesuvium § I 31fIH MR Seswium+N H
WWQT’S‘TI?IWIEP%WcontroHN
H e 31fdd 3R Aeluropus+N H A9 BH
BT | dsrA / merA 3R pmoA / merA IFTTUTT
Aeluropus+N H IId  Ifdre o1 |
Salicoria 3R <H® & T ASSIO o A
dsrA/merA ITFUTA ©CT, ST Aeluropus TR
Avicenia & AT IE T | HIIE IUTGA
GreN & STy 3R ATSSIoA & AT 93T,
S 43324 ¥ 89031 yg ¢/ fur /fe=
(3faeT 701.53) @ <= &1, foraH =,
Aeluropus 3R Sesuvium ;ﬁeﬁw H
Ieelg+ gig <@l TS |

To assess the impact of coastal plant
residues and nitrogen on soil microbial
activity, surface soils from Sartanpar,
Bhavnagar were incubated for one month
with 1% plant residues (Aeluropus, Avicenia,
Salicornia, Suaeda, Sesuvium) and/or 100
mg N/kg soil. Post-incubation, methane
production and gene abundances (16S
rBNA, mcrA, pmoA, dsrA) were analyzed.
Sesuvium+N showed the highest bacterial
16S rRNA gene copies (4.80x10°), while
control was lowest (1.86x10°). dsrA peaked
in Avicenia-treated soil; pmoA was highest in
Sesuvium, lowest in Sesuvium+N. mcrA was
highest in control+N and lowest in Aeluropus
+N. Aeluropus+N had the highest dsrA/mcrA
and pmoA/mcrA ratios. Nitrogen with
Salicornia and Suaeda lowered dsrA/mcrA,
while Aeluropus and Avicenia increased fit.
Methane production rose with residue and N,
ranging from 433.24-890.31 pg Clkg/day
(mean 701.53), with significant increases in
control, Aeluropus, and Sesuvium
treatments.
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7. Abrd e ugref vd SAUROT

Inorganic Materials & Catalysis

fawrfa ewan:

T8 fPRT (9 <ot & 1 T9d ¥ "ShEe A, SOR iR yert” & Sar vy &
wY H YT Y A U ¥ Afe 3R Sod ATa8TRa S=IeT &3l H H1H &R 8T 2 AR 8T
& H 3D IORG I & forg HEH BT A BT 7 | Secrasirg drenfieat
S 39 fIMTT g1 faafid &1 718 &R S RSieiielige U iR [feiieige Uad, saeftud ik
IR Riferdt, raefid dicerad drae (&S IR T U8), dhfcerd Rifetde (BT
), TerseIA JifaTgs, 2-hTsd 3T, AhIATe & Ufsharg Infie & |

Divisional competences:

This division is mainly working in diverse and highly applied research areas keeping “Fine chemicals,
catalysis and Materials” as central theme for more than three decades and has recently incorporated
marine resources for harnessing elements and materials, and for catalytic explorations. Noteworthy
technologies that were developed by this division include the processes for Zeolite A & Zeolite X,
precipitated & shaped silica, precipitated calcium carbonate (rubber & paper grade), calcium silicate
(pharma grade), styrene oxide, 2-phenyl ethanol etc.



IUf3ree ST 9 Ui AfhfAd d1d<1 gRT AIATHED
fadIo= raenyor

Waste biomass-derived activated carbons for selective oxygen
adsorption

IR =TT Bl I BT IRG (RHA) BT
STIRT HRDb AlHAd HE (ACs) TR
fby 1y, a1fds fvage U=t &1 ey
JTETRT YAFHRT &THT BT 3egd= fban
ST W@ | g8 oregyd fafv=t |fdegor
AUEEl & FAESd o 3R 0, /N,
TIAHABAT TR TG DI AT 2|
AfSFgoT ATIH & NI | YT gefdl &
& 550°C | AMFH AIHAM W AZHIUR
amgae (ST N, IrIENYU-rUfdySi
FHRTEG qh | HIYT IT37) | HHT 3MTh
2| FT-R WIgT a8 & IR-s641gar &l
SN &, Sl Sffadio & =1 qargdier
Ae & BRU IS IGNN b fory
JUYTH I © | AC-600 TTHAT 0.01 TR 31X
298 ¥ WX =9 O,/ N, TI-THDT (152.7)
ST B 39 AT B [ThY Ig
gy &_d & b I fson &
AN JAEIRT  YIFHROT & folg
Afh I ST B Fas! A 31X fga

&I fAHT fa Aeaqul B |

Activated carbon (ACs) were prepared using
waste rice husk ash (RHA), to explore the
adsorptive separation potential of porous
materials. The study depicts the effect of
different activation temperatures on the
textural property and O,/N, selectivity. The
activation temperature study reveals the
reduction in micropore volume (measured
from N, adsorption-desorption isotherm)
beyond 550 °C. The FT-IR spectra indicate
the non-polarity of the surface and suitability
for oxygen adsorption due to the low
quadrupole moment of oxygen. AC-600
sample shows a high O,/N, selectivity of
152.7 at 0.01 bar and 298 K. The findings of
the work offer insight into the role of surface
chemistry and porosity of activated carbon for
adsorption-based separation of gas mixtures.
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W ) daldl JoaT ¥ Sed oI ATl AL, LIF AR
5-H S THYERIRe (MF), ﬁwwm:‘r &1 ufhar IHIR s9d fov
X

A process for the preparation of high value chemicals, L-rhamnose and 5-
methylfurfural (MF), from green seaweed Ulva, and a catalyst used therein

I ATMIHR B TS 2aTel Fogl FoiTic]
W T eI B AR, LY SR 5
AINATIRRA (MF), & IR DI Th
fafr ye= PRaT & | 3 wlbAT A w@Hul
AT IR BT AU, GET 3R
AMPR H HH BT A &, oA a1
AThCS UAIPNISS SodT BT fshyor
foar SIrar ® | 39 918, Sedw (210
Wi%) @ STeildl BTl I fa9H 39 SOR®
@ AT ged URRIfRT (90-120 °C, 8-24 h)
& qEd L-VHIY, Sgar, RiAd RS,
IS, Fehe b Hld H Ul FRIgS
far ST 9@ | 9 918 TS N
IR AfhedeeE @ W9 g
(BTSSIcsole) & SUAR &R+ A S

JYgal el LNH 99aT © | we L
NHE B e wu W uNife
Rerfert (150-180°C, TSIfa €419, 1-5 ©<,
600 JMRUIGH) & Ted TAd! IMETRT S
Al DI SIR® AET B SuRefa #H
PICH, S 3R TG I<b A-ach
fgeRoiy yomell H gAY WA 5-
HAITAPRRRS H Ffiar wu § uRafed
farar 73T |

The invention provides a method for the
production of fine chemicals, L-rhamnose
and 5-methylfurfural, from green seaweed
Ulva sp. The process involves the collection,
drying, and size reduction of seaweed
biomass, followed by extraction of the
sulfated polysaccharide ulvan. An aqueous
ulvan solution (2-10 wt%) is then treated with
a heterogeneous solid catalyst to depoly-
merize the algal polysaccharide under mild
conditions (90-120 °C, 8-24 h), yielding a
hydrolysate containing L-rhamnose, xylose,
uronic acids, glucose, and sulfate.
Deacidification of the hydrolysate using
anionic resins and subsequent recrystal-
lization afforded high purity L-rhamnose
hydrate. Furthermore, the recovered L-
rhamnose is selectively converted into the
aroma chemical 5-methylfurfural via a novel
three-component biphasic solvent system
comprising a ketone, water, and toluene in
the presence of catalytic amounts of Nb
based solid acids under industrially relevant
conditions (150-180 °C, autogenous
pressure, 1-5h, 600 rpm).



Co, BISSIGHIBRUT H Bifid Béﬁl@ & fery dle-g uifermRe
B

Iron-loaded polymeric catalyst for CO, hydrogenation to formic acid

Bifie TS Td  Hegd

AT 8, BT TRIRS w9 | favel drea
g IeiTTgs W SdTfed fhar Sdr 2 |
U e fddbed d UeR 431 H Iude
IR IR-fA¥er co, FT BTSSIOMZE IMAA
2, Bidife Jg dUfhar omie—Ite
ANl & A BT B A
JeHITA IR BEAD TR 37 UfhAT Bl
J8d} 99 H e BRd o | MBI O,
B SIore SORE HEI gigell o
SIf g a1 sRfeT™ W amarRa g 2,
o8 I 3R FRiea fAaedi oI dret
(amaR) H BT 9 W& © | 39 eI H,
AR B ARGH-Yg S-SR
PIdeic 3iffA® Uife™R (Fe-HPC)  omfier
T AT | AT 1% F BH IR AT
@ dIa9G, Fe-HPC F Iz IIRD el
faware, 8419 P TR Fa= (TON) T
fpar iR srgdford uRRefrl # 325
mmol HifH® URTS &1 Idred fhar|
gRUmH gard & fh AR-SmeTRd SaR®
AT grgell & o e fedrs &R
frmad fAFer wad oxa g o™
Biffd TRIS &I Icured Afdd TIiaRoT
3TIde a1 AhaT 2 |

Formic acid is a valuable industrial
compound, traditionally produced using toxic
carbon monoxide. A cleaner method involves
hydrogenating abundant, non-toxic CO,,
though it faces thermodynamic hurdles.
Acidic alcohols and organic bases help
enhance this reaction. Most catalysts for CO,
hydrogenation use costly metals like
ruthenium or iridium, prompting interest in
cheaper, safer alternatives like iron. In this
study, iron was integrated into a nitrogen-rich
imine-based covalent organic polymer (Fe-
HPC). Despite having less than 1% iron, Fe-
HPC showed high catalytic efficiency,
achieving a turnover number (TON) of 8419
and producing 32.5 mmol of formic acid under
optimized conditions. The results demon-
strate that iron-based catalysts offer a
sustainable, cost-effective alternative to
precious metals, supporting cleaner formic
acid production.
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ArsciRersdd 3R AECINRA © ESIoHIGRU § IIATHEGT
®I 91 @ fou gefharssd A9® e Mn,0,-Co0-Co
A ERIE]
Synergistic nanoscale Mn,04-Co0-Co heterojunctions for boosting the
selectivity in hydrogenation of nitrostyrenes and nitroarenes

TGHT] ATIATES FeXHHA ISRD MU
Tefharcas  Afby Wl & BRI
He¥a™ B &, Sl U Afhamsil &I |wa
1 2 NI 3Tdet Icdh U9Tdl ®9 | o)
PR b | T JETIT H UTHIA RIS S-
FAfIT Mn,0,~Co0-Co HISAIRS IR
fpu 17 €, S | aRRefT (05 MPa,
100 °C, THF / STt fRsToN) # ATggRerz /
WA B THEA W RAdYdd
BIERISTT %\rl Mn,0,~CoO-Co-
Mn,0, SSRBH TR =TSl YA:RRIHIGRTT Pl
ﬁrﬁﬁm% T T BT el © |
Mn,0, & MnO & d&et=1 AT 3=F CoMnOx
SARDI B SYANT H TIATHBAT HH &
TS iR faf¥a S 9| U SOR®
daeeiel Hfshd |gEl (C=C, C=0, CN,
TARSd) B A Wl Sed g,
ST IARHAT, TR &HdT, IR
AMOh SIS FIadT fedr g1 I8
Mn,0, @1 SexBd FEfhal & "eud ¥
FIAATHBAT TG H ABT BT AT R |

Metal-metal oxide interface catalysts are
valued for their synergistic active sites,
enabling reactions that single components
cannot. This study presents graphene oxide-
supported Mn;0,—CoO-Co nanocatalysts
for efficient hydrogenation of nitro
styrenes/arenes to amines under mild
conditions (0.5 MPa, 100 °C in THF/water).
Mn;O, drives charge relocalization at the
Co-Co0O-Mn30, interface, boosting
selectivity. Replacing Mnz0, with MnO or
using other CoMnOx catalysts reduced
selectivity and produced mixed products. The
catalyst showed high selectivity even with
sensitive functional groups (C=C, C=0, CN,
halides), excellent yields, reusability, and
broad substrate compatibility. This highlights
Mnz0,4's role in enhancing selectivity via
interface synergy.



BTl frafoTd TRIS THHET BT Bl BIATHB BT

a-Functionalization of carboxylic acid equivalents

Frefaafore s, faoiy w9 9
WsATHCHd TRTS, sTgAIRd qamsil 3iiR
Tpicres IcUTaT H 314 7, o™ |ge A
Al e €1 3d U1 SORBI BT SUIN
XD WEAWded TR &  a-
BREATSIE & folv SIRe  fafdrt
AR o €1 ueRied wgg drel
HTaT I oTh TRTS TSS9 3R SET-
URT ATRNBROT & HEIH I o-HIEife
MSPat a9 &, A1 R MSdhat sifiglg
T TG-S hIF-HUT & §IRT

AFERT & A1 ufafshar o=d € | 399
P IRRAMCTAT F a-ggs iRz iR
-SSR T9d 8lar &l 3
JEdR & HIfP T HoR BT HH BT B 3NN
AR BEITA T dTel FedgcH Bl
Hed B FHdll © | A ANTA-Bered, G
IR AN R TS T TG Bl &
S fafder ATl 96 AR iR URHATI-

B TEd HHT AT & |

Carboxylic acids, especially arylacetic acids,
are common in approved drugs and natural
products, including marine sources. Catalytic
methods are developed for a-functiona-
lization of arylacetic acids using 3d metal
catalysts. Carboxylic acids with a pyridine
group form a-carbonyl radicals via
enolization and SET-induced oxidation,
which then react with coupling partners
through radical addition or metal-catalyzed
cross-coupling. This enables a-hydroxylation
and a-arylmethylation under mild conditions.
These methods outperform traditional strong
base approaches by reducing waste and
tolerating substrates with extra carbonyl
groups. They also offer cost-effective,
scalable, and selective routes to diverse
compounds with step- and atom-economy.

Sod AU WX CO, & YAGHRUl Yd IudiT a1 fg-axofig
IS ATl & forg faeiy wu 4 fAfa smafRa
CACIRCARITCIEN

Custom-built charged organic polymer for elevated-temperature boosted
separation cum benign fixation of CO, and bi-phasic iodine scavenging

— S _ —_— —_—

PldelT NS Tife R (COPs) TeImit
TSRO 3R YR ghIs B

Task-specific site-engineered ionic covalent
organic polymers (iCOPs) offer promising
scaffolds for sustainable catalysis and
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JHTIRITC] WY U &R | G =T
BCRIUCH-, T—HGRIR-, 3R RIS IH
-F9g_iCoPs fafi dTom i W geRTadif
9gahid JSWIRT & W JHIEl CO,
SENIENINEECIS IS I CRIE L IISIREIS]
@9 TR Co,/ N, IIAHB H 233% I
Bl 8, Sl 39 UlSe-AN BT =R B

forv SR 99T 1 B perifHe
qifer R ' Tg1g ¥ Jlede, 8-
Waﬁ?ag?%ﬁcozmq%m
TIONP & WU § HE Bl © AR 3

J% SYANT &HdT G & | 3ADI, Af-
Yl €O, fhaiee BRIUSH  dTdd
el @ foy fRw 2 W
Ta—Rifhes Afshd Tl WR DFT
T A FHSIAT 7T & | iCOP aTsq 3}
g § orafid AET (1117 mgg!) H
SIS BT Aol A NI HYal g, Sl
B3 AT IS JAAATD I 8RB |
IR 3R DFT fageiyor 9drd € fb &g
eIy WA are e TamR-afkd
UTlIRTATSISS 6+ &l JeH aid o,
9 gy

AN VG BIAT & | SMArSH-dlss
I B S | far <
JhaT &, Sl AHDg ufldre & forg
TYTRUT-fEd Y A1 U= HRaT 2 |

environmental cleanup. A novel heteroatom-,
mw-conjugation-, and pyridinium-enriched
iICOP shows efficient CO, adsorption across
temperatures with repeated multicyclic use.
Increasing sorption temperature boosts
CO,/N, selectivity by 233%, highlighting its
potential for point-source carbon capture.
This cationic polymer acts as solvent, co-
catalyst, and metal-free CO, cycloaddition
catalyst under atmospheric pressure with
good reusability. Its non-redox CO, fixation is
selective for heteroatom-containing
epoxides, explained by DFT studies on pore-
specific active sites. The iCOP also rapidly
captures iodine with ultrahigh uptake (1117
mg-g") in vapor and solution, outperforming
many iodine adsorbents. Experimental and
DFT analyses reveal multiple polar sites
enabling charge transfer-induced polyiodide
formation for efficient biphasic iodine
adsorption. The iodine-loaded material is
easily recycled, offering an eco-friendly
method for nuclear waste sequestration.

ggglo-di~ss BAdd A Usc daifaafas tRIe gRT
Harferd Iea-useia R Frpeiop
Pendent carboxylic acid-fueled high-performance uranium
extraction in a hydrogen-bonded framework

ool TRt (ioFs) ¥ URT A
PHIIAT SONIRIT IR BT RN

Pore functionality engineering in metal-organic
frameworks (MOFs) aids uranium monitoring



% forg FgeiRI-ARIT # Aeg vl B 3iR
gt fospdor o1 e 99 21 U
fher-d MBR BT Co(ll)-MOF  fadmfRrad
RIS g B € SR uE S 'S
Bffdhe ReRdr fa@rd & | a8 -
wrsas iR RRJelcs |9 9ot 3 U0,”
BT FIATHSD R 3 l-dol FARAT TH-
Ip fTmM UeM axal &7, ot
fecae fotfie &9 (0.13 uM) 3R g%
ST BT D] &HeT § | §9 WRAGR
WHID B AT o7 A A UVI) BT
gy fspyor g B, o Sw
3TN 77T (129.8 mg/g) BT ® iR
YE Py dhl AAT dED  IMAI D
SaRerfar # Y S+ & 99T aar ® |
USe-hRMIC-ches  IMgART IR
BhHdh BT SYANT RSP AART 3R

via fluoro-sensing and enables effective
extraction. A fish-bone-shaped Co(ll)-MOF
with pendent carboxylic acid groups was
developed, showing high hydro-chemical
stability. It offers selective, ultra-fast
fluorescence turn-off detection of UO,2* in
uranium-spiked and simulated seawater, with
a low detection limit (0.13 puM) and good
recyclability. The layered framework allows
regenerable U(VI) extraction with fast kinetics
and high uptake (129.8 mg/g), maintaining
capacity over cycles and in presence of
interfering ions. Sensing and scavenging
mechanisms were confirmed using a
pendent-functionality-truncated isostructural
framework, identifying free -COOH as the
key site for uranium detection and extraction.
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ITART Sl UGS & I=a-Uae1 AT YAFHIT &

foav f3-erafare smafae cor-gsfiftas fafsa-dfeaa-aw=

Tri-functionalized ionic COF-engineered mixed-matrix-membrane for high-
performance adsorptive separation of charged aqua pollutants

— —_ _ —_— —_—

ABED IR HEAD UguDI A Trlgf
TG UH iR g 2
TS IA-3MeRT s Plideie
ANS WHID (COF) ForvaH dwrafed
DARSTD T DI JATAT ST Dha Hrdl
2| I8 THieHEd wI A HOld TR
qrE faffma, sEsoM dud 8RR
faeaRfa Sia-foramall &1 ST v
SRIBINT (412 mg / g) 3R B XS 3T
(3163 mg / g) @I T iR S
TIATHBAT B AT BT o, I8l ab b
JTRIED ggrel &Y SuRRerfa d Y | sad!
JIANYOT &TAAT U dhi & a1 AT 90%
TP g9 X! © 3R I ReR wu I
m%laﬁw—ﬁﬁmmw

gRT GATfeTd BT B, STdfdh 3T Bl
JFFeNYYT faegaRfcies, BTggior agd, 3iR
T—T BT gRT BIaT &, oradr IqeH
g5 gl I A fAerdT 8 | 39 iCOF &l
gfeigeme (PSF) ffda Afgaa wwe #
A far T, e Sasme (87%)
3R B XS (99.9%) & foIv S=a o
JRITRIAT 3R TR X fawrs, e
T ISP G STATT erar Hf vefRia @ |
Sod URIH YdTg iCOF 3R PSF & I
gaTdT FEART BT YA HRaT B, ol
AIIEIRG U oo ged & forg
eSS foagd Smafdd ugrt yem
PR |

Water contamination by inorganic and
organic pollutants is a major environmental
issue. Unlike conventional scavengers, a
guanidinium-based ionic covalent organic
framework (iCOF) with functionalized pores
effectively captures harmful oxo-anions and
carcinogenic dyes. This thermochemically
robust iCOF uses anion exchange, hydrogen
bonding, and electrostatic interactions for
efficient removal of dichromate (412 mg/qg)
and Congo Red dye (316.3 mg/g) with rapid
kinetics and high selectivity, even in the
presence of interfering substances. Its
adsorption capacity remains above 90% after
five cycles with stable release. Oxo-anion
removal is driven by ion exchange, while dye
adsorption involves electrostatic, hydrogen
bonding, and 7—m stacking, supported by
DFT studies. The iCOF was incorporated into
a polysulfone (PSF) mixed-matrix
membrane, showing high water permeance
and rejection rates for dichromate (87%) and
Congo Red (99.9%) with excellent
recyclability. High permeate flux confirms
effective synergy between iCOF and PSF,
offering promising porous charged materials
for practical wastewater treatment.



wrsifufea gewfifsyca a9 &1 ufsan

A process for the preparation of spiropidion intermediates

— —_ _ —_— —_—

WIS wa <o TRys-smeniRa
WAl U UTY ST dTel dIet o Ufthed,
foraf3rd v & fore suan foar ST 2 |
IJg TH Wefeedarss B, o
BISSIASRI & SRIF Uh Afhy e
Blsdl B, Sl URICISoI-PhIU BhIdifdRTelol
B Tog BT B, NI DIl | Bl
RIS HZeIvoT 91T BT 8 | CSMCRI H,
T WEIffsad & oy td g
gexHIfSUeH &7 SUaRT fhar 7 8 2-
(4-FARI—2,6-STIRATSAMBTge) SRR
eTsd Tiiee (§evAifse 1), R sae
wifed RIS wU (SevHifeue |l) # 9gar
SITAT ®, 3R 4-ifaRil-1- (Herrgeteniia)
TS TR dRI-1-BIEATHIS SIS A (S SRHITS TS
) | T SSHITSTCH B SUANT & oy
WRIUfSTT & IATed Dl IRl 3R
YT g9 © |

Spiropidion is a tetramic acid-based
insecticide targeting pests like aphids,
whiteflies, psyllids, and mites on crops such
as apples, grapes, citrus, tomatoes, beans,
cotton, and potatoes. As a proinsecticide, it
releases an active compound upon hydroly-
sis that inhibits acetyl-CoA carboxylase,
disrupting fatty acid synthesis in insects. At
CSMCRI, we have developed an efficient
synthesis route for Spiropidion using key
intermediates: 2-(4-chloro-2,6-dimethyl-
phenyl) tertiary butyl acetate (Int. 1),
converted to its acetic acid form (Int. Il), and
4-methoxy-1-(methylamino)cyclohexane-1-
carbonitrile (Int. 1ll). These intermediates
streamline Spiropidion production for
agricultural applications.
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Arsel Aifirel 9@ vHrss iR i dIR HA &) gfear

The process for preparation of amides and amines from nitro compounds

e ———

Ri¥feria  (TRISTAAI®H, APAP) TdH
Uh ®Y A IYANT S S dlell Ga
faR® iR woRA® g1 g R
TR THICIgIeE & ATegH I GIaifdd
BT I 2 | SeTelT 3R ReRar § gurR &
forg, e w8 Mfha-emRa Sars fafd
(N-Nio@b-Tio,) famfRra o g 8, o
AT | WY TP &) IR § UHI AT
LYl HeTH ST ®, ®ad dlede Pl
e’ | gdrd "ifcd  Aledew (S
HerdTel, TIHTA 3Mfe) # UHIF e &1 €,
Siafd il dieded (S ergd
wiIee, fage wiice) # a9+ s wu
J N WRema ar gar g1 I8
Aiede-fafya,  goaRera  ufear
GARATD IMABHDI AR S GAaho]
TR DI JMMALIHAT BT AT Bl o,
3R URUYRS® el ufsharei o e
H d Ifd e, AT IR fhmr
fadHeq e axell B |

Paracetamol (acetaminophen, APAP) is a
widely used analgesic and antipyretic
traditionally synthesized via multistep
acetylation of para-aminophenol. To improve
efficiency and sustainability, a new nickel-
based catalytic method (Ni-NiO@b-TiO,)
enables the direct one-step synthesis of
amines or amides-including paracetamol-
from nitroarenes by simply varying the
solvent. Polar protic solvents yield amines,
while acetate solvents selectively afford
amides, with ethyl acetate producing
paracetamol directly. This solvent-controlled,
streamlined approach eliminates hazardous
reagents and separation steps, offering a
cleaner, scalable, and cost-effective
alternative to conventional industrial
processes.



S9-S0~ SUIGEISSY @ W1 CO, &l 3 Aibcfeafes
e fagiRor ﬁ‘\'-aﬁﬁws—r‘re Uicliersg il A=
AT @ Ul ST
Organocatalytic chemical fixation of CO, with bio-derived epoxides:
Application towards non-isocyanate polyhydroxyurethane membranes

A SIG-3METRd ATgfdeld drai-icd &l
IATE P & oIy UGS & A1
Co, & T MuRT & forw e ufamr
frer-amenRa siffTdefore  faal
faT| 39 SRS B ITANT HRA gU,
g 6 STI-3TSIT Bl T¥ex TR
RS DI @Iol DI — I8 F 4 7 99%
W%W@N@WW%&*W
eIVl B ARG &FaT BT T
PR B oI, 99 50 UTH WR W AP
PIEI-C DI AIANT B B v i
T BT SYINT HReb  ufafbar &l
AHddd eI, 3R Nl g TRE &
T IR IR-SMSHNETC  UleliN
(NIPU) TRIR &9 & foTg 39T STamT
fhar| o & dUEE W AYANT $9
NIPU #1915 316! Iif3ras 21fxp 3R ardi
Rerar fRwrd | 89/ &M 39 919 W
YTl STAT & fob FATHRONT FaTeT bl
god, TAIRY & Idel uRRefcl #
HEIAgaD SUIRN, IR-fAuRh garai §
gRafdd fear < gear 2, o eRd
A fasme oiR |da fae & Rigral

® IO R |

We have developed an amino phenol-based
organocatalyst for the chemical fixation of
CO, with epoxides to produce bio-based
cyclic carbonates. Using this catalyst, we
explored 6 different fatty ester based
substrates - 4 of them gave excellent results
with 99% conversion, while the remaining 2
showed moderate conversion of about
40-50%. We also explored renewable
vegetable oil-based substrates such as
linseed oil, testing 4 different types of oils, all
of gave nearly 99% conversion. To
demonstrate the practical potential of our
approach, we successfully scaled up the
reaction using vegetable oil to synthesize
cyclic carbonate at the 50 g level, and further
used it to prepare non-isocyanate
polyurethane (NIPU) at a similar scale. These
NIPU membranes, synthesized at room
temperature, showed good mechanical
strength and thermal stability. Our work
highlights that renewable resources can be
efficiently converted into useful, non-toxic
materials under mild, eco-friendly conditions,
aligning with the principles of green chemistry
and sustainable development.

N
o
N
&
N
3]
>
r4
r4
c
>
-
A
m
o
5
o]
N
o
Y]
A
N
3]

TIOINSO-MISD / Bliealie|athdiR-2lieBllekalR

87




wn
Oy
<
N
o
N
=
o
[¢]
a
w
o
-l
<
=)
z
z
<
wn
N
<
N
o
N

Bishwajit Ganguly, Sukalyan Bhadra et al . Copper catalyzed C(sp ° )-H/C(sp *}-H cross-coupling of
arylacetic acid equivalents with methylarenes via a.-carbonyl radicals. Chem. Comm. 2025, 61 (14),
2829-3026.
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8. ufspar feoIrsH ua sofifafar

Process Design & Engineering

faurfia ewan;

o aftfa s, faRiy srardfes IaraHl iR olg Su9 o forg ienfiies wu | weayof
ITel Ezﬁsgﬂfbwggmm 7T 3R ﬂﬁaﬁﬁ‘cﬁgﬁ'\m H m A9-The 3R ql%cdc', e
SR | B U faRga SEel | | g5 ¢ | DI I AT © ¢ Tfshar
ﬁw«sﬁqgﬁwm,mzmaﬂﬂﬁaﬁwwwm,mmsﬁ?
AR AR, Ui 9§ o9, Uiy Jfcdhied fSReekl df2: ¥arg (We dame) Jod
RerfiexoT & fory drenfire! Famrme: srafdne o e § geaqn, a8 e, Husl 3R
ST SERT BT 31T JJURTE Jeed, AfSTH AR UIeRRT & draiHe & {0 Jerdmror
TreNfTe), AmRA 3R STAEH & WY S9d BISBIZS 796 B forg Wenfie), o Se,
STl ST 3R e, HIR Frofl SIIIANT, LT AT e HUITR0T |

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 departmentis also equipped with a wide range of lab scale and pilot plant equipments &
facilities:

The key strengths are listed herewith: Process Development and Scale up, Process Knowhow
Demonstration and Technology Transfer, Process 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



THCIRYY Heud ¥ errfia divgans smr-doauadiaixanrs
fa3a-dis |k SRR 4 9=l ard @ &1 gegia
Demonstration of seaweed drying in CSIR-CSMCRI mixed-mode solar dryer
installed at MARS Mandapam

Ugdl WINT B d8d,  NTUNIRTSeiR-
HITAUHRASIRSTE  THYARTH  (CSIR-
CSMCRIMARS), #SUH # FHT SdTel gar
W HIH T foe e, STt A
(PDED) \HE 1 25 faveirum ufay =1 faf3ra-
ATS ek SRR BT feorresd, fAfdd ik
AT b | 59 YoTTell 1 g@E & a9y
P BIH 8 dPb HH [HIT, IATE DI
wegdal gAReEd & iR SRTgH
SdEl b 8I$§I6blc'II$G T Bl
arigrd va@n, e uRuRe gar &
fafsal & forv ta wholgd 3R qoiR-
IG fdehed I febam 1T |

In 2024-25, the solar thermal research
undertaken by the solar group of PDED
focused on three key areas—seaweed

‘drying, solar desalination, and solar air

heating—each contributing to the
advancement of decentralized renewable
energy technologies. The first initiative
involved collaborative seaweed drying
experiments at CSIR-CSMCRI MARS
Mandapam, where the PDED group
designed, fabricated, and deployed a 25
kg/batch mixed-mode solar dryer. This
system significantly reduced drying time,
ensured product cleanliness, and preserved
the hydrocolloid quality of downstream
products, presenting a scalable and market-
ready alternative to conventional drying
practices.

o deus o 9ggl ard @™ & TN

Figure: Seaweed drying experiment at Mandapam
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SART ITTHT & WIaTR H B8 ASIA &l
JTHS eI off, foTHH 1 & T
SUGHAT 9™ & oy GiiTe-menRd
A ST HERUT AT (SHSMs) T
SUINT IR Il e Aok Red &
T3 BT oA fhaT 737 | <l dbel
B oI | bsbic e U deak fddbed
ATfad garm, forae S=a ardi gerdr, 98
TaHol UeeH, 31 ST I SR
J8aR ReRAT AU s Y& by | 594 I8
T WMl & oy g a8 3iR
TR el faaauiiaror FHE™ &
U H 1T BT |

The second area of research was a six-month
comparative study in Bhavnagar that
examined the performance of stepped solar
stills using aggregate-based sensible heat
storage materials (SHSMs) for enhancing
night-time productivity. Concrete grit
emerged as a superior option over black
pebbles, offering higher thermal efficiency,
better exergy performance, increased water
yield, and improved sustainability metrics,
positioning it as a practical and eco-friendly
desalination solution for remote locations.

o grfiie Ay | 9R Red & BIeuT® () dkle flc & I, () <idh ddbs b
arer

Figure: Experimental setup. Photographs of solar still with (a) concrete grit, (b) black pebble

AUTE DI (SACS) & T ueeieE &I
TR 9T, T8l IROT & AU H
d-Res gasifar Mgl Aisfer,
3R ST oIl @ g9 &l
3re foam T | [ ar g fb
SIT-TelTS SACs -1 RITTa-Telare &l Jar ]
SETdT, Sed AT IR
gl 3R J8dR ReRAT b Ta3d
| ECIEZYID) grenfifea

TS AJhel & Heed Pl IR
& |

The third focus was on enhancing the thermal
performance of flat plate solar air collectors
(SACs), where early-stage investigations
explored the influence of V-ribbed absorber
surfaces, CFD modelling, and various glazing
configurations. Results showed that double-
glazed SACs outperformed single-glazed
ones regarding exergy efficiency, thermal
retention, and sustainability indices,
underscoring the importance of design
optimization in renewable heating techno-
logies.

o3 AR HUEd W HH gDl & AHS! eI

Figure: CFD studies of artificial enhancers on solar collector



a1 faed 9 uiRraw ik ANRrm ) Read 9 sk
ey 9 qHs

Further |nS|ghts for recovery of potassmm and magnesmm from sea-bittern

csmcsmcm#wé’rﬁeﬁﬁarﬁrﬁw
w9 ¥ IR UICRA IR HHIRRA
B AT & o0 Tbipd ufsbamsi &
e # o g favraa enfid & 2 |
CSIR fer Are gRATSHT [MMP 035201, WP3:
W Bfbed] & ded s UhATSN BT
N Pl FAUF AR R fbar
ar |

Uefded ¥ ®9 IR\ Fb HEIREA
HESIESIESICI SIS || R DL
BSSIaAISS 3R T (ATgH) T el &
Wwﬁqw%mwmﬁso
foam AR Tssiags (ST 9R9)
Saqtfed fovar T, foras & 28 f&HaT (19
foar g Art @, 7w |fsTH
gISSIaaTss A1 3 3R 2 fhur s
AT ) CSIR-CGCRI BT RibaexT T MgO
& fHIoT 2 IFega & fory Wl 137 | I8
P Ufd W & 39D IR, 1500
fBUT PIg-iIc UBHR &1 Hi3T 96 SOP
o 98 | A9 d4@i (U@ 500 foum) #
aafed fear . R 170 f
YATSe (el MR WR) uIwl gar, o
3T 61.7 fohum sop # uRafdd favar 1 |
THD U TG A YA §RT ORI 9
eI T 71T o |

CSIR-CSMCRI has a strong legacy in
developing integrated processes to recover
commercially valuable potassium and
magnesium from sea-bittern. Under the CSIR
Mission Mode Project [MMP 035201, WP3:

‘Marine Chemicals], further validation and

improvements were made. Magnesium was
selectively precipitated from end-bittern as
low-boron magnesium hydroxide using
ammonia, sodium hydroxide, and lime
routes. A total of 50 kg magnesium hydroxide
(dry basis) was produced—28 kg (19 kg via
lime, 7 kg via NaOH, 2 kg via ammonia) was
sent to CSIR-CGCRI to study Refractory
Grade MgO formation. Work is ongoing.
Additionally, 1500 kg kainite-type mixed salt
was processed in three batches at the SOP
Test Bed. This yielded 170 kg schoenite (wet
basis), further converted to 61.7 kg SOP. The
second batch was supplied by the Salt &
Marine Chemicals Division.

AU gd offieed @ 91 deb-ial dda1 RIS a1
BERRELNICS]

Successful execution of Technical Service Project with M/s Dhruv
Chemicals

T gd Sieed 1 ST §RT A
aaf¥re fAf3ra oraur & dieRRm dewe iR
QST Fehe & graheol e drell Tdb
ATl |aT RIS TrfSTd &I, e
D AN 24,72,000 /- (STUEd) Afegqd) off
3R DT Gt Ay i 7E off |

M/s Dhruv Chemicals sponsored a technical
service project, having a title “Separation of
potassium sulphate and sodium sulphate
from waste mixed salt generated by industry”
for Rs. 4,72,000/- (including GST) for total
duration of three months.
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SICIET B BISQIdIgdCT &I Y&u 3ard dae= § IuAiT

Utilizing Jatropha Shell hydrolysate for microalgal cultivation

GICIBT 3T BT 200 Y & JMMBR TP (O
AT | I, BISSIASde UK &R
T UHCT %R H CTeC 3-5% w/w BT SUIRT
IRD  TosHied  Bssiasie  fhar
T | R BT T sSsidgse 3T
et AaTel Faed & oI Chiorella vulgaris
P WA H oSy fear . e
IRUTH w1 glid GeA 2dTel IR
YT BT |

Jatropha shell was powdered to 200 mesh
size. Thereafter, the enzymatic hydrolysis
was done using CTeC 3-5% w/w in acetate
buffer for obtaining the hydrolysate. The
prepared hydrolysate was further used for
microalgal cultivation of Chlorella vulgaris
which was resulted in 1 g/l/d microalgal
biomass.

PE9 Gid d wY 4 d9dH (S5diSl) ST IYFNT HId gU
UiclizIg g adIUemAIUC (PHA) BT SUTGH

Polyhydroxyalkanoate (PHA) production utilizing xylose as carbon course

SICIET el | Te[dISl @ JTcTdl SIgal
A1 HI5[E B, Sl fdhva Serdr 9er &
S W UlEIgSIaNlehAIe  (PHA)
IATEA B PlEd Gd & ©Y H 5 gl
SISl BT SUANT xR fhvad &l
gfshaT TS TS | Sl BT STAN
PR UR 48 T ¥ 0.25 g/ PHA T 83T |

Considering the fact that Jatropha shell is
having xylose apart from glucose, therefore,
in order for increase the fermentation
efficiency, efforts were made to carry out
fermentation using 5 g/l xylose as carbon
source for polyhydroxyalkanoate production.
0.25 g/l PHA was obtained in 48h using
xylose as carbon source.









1. TNG-IATETRT @IS AT

Research-Based Societal Services

FUTHISHY eyl Aol Tdld &1 ATGHIs TAH U= dig

Sadred (10,000 Gler/da)
Commercial-scale seedling production of Kappaphycus alvarezii

2024—2025 &V AR & SR, TTHT 2.5
T IR PUIHIEHE ARG AL
el & Il BT AheTargdd Tl o TS |
9 Uge Bl Fdcd SeoldH Y [
eRT fpar man S wea e,
<9 CSMCRI; ST, ¥HeT, fA<9Td CECRI; &
SI. IR, THARH], MARS HeUH |
39 U & @ & WU H, 20 WM
HGINI Al DI 610 Kg d8a¥I
FUTHISHT cave & Uiy faalRa feu
TV | Jg AT TITT 7 badl 3 AfaTredl
DI A T D (1Y dfed TSI YRR
H ARl @ AEaqul JfHdT BT ggard
g0 39 &3 # feare, dgdl dard @l
YTl Bl gerar o & forv Y feome= fhar
T 27 |

TG 3TATEl, 39 URASHT | 500 Kg
eI FUTHISHY 3oqivel Uiy U
8Y, o2 I BT BT dqel e
DI WAl R Yd-JGERIAT AT PR D
forQ e fobam 11 | 3 sread= wys) Saret
DI Wh B FFeTIdT AR FHIfIT ArmraeT
BT FHSH D Y HBAYUl &, Sl I
SFHRNI YeH &Rd & ST Ugdl Bl
G d qdHR, URASHT - ™
ST PN &3 Pl Aoyl WU I Aolgd
fopa, Ry M7 o aTel Tl 81k Sia
sﬂﬁﬁiﬁzﬁrﬁwgﬂg Hl Helpr, T8
Mqd GieHIT 7 RO ReRar
HI 9erdl <dl 8, dfch &3 H AMITD-
anffes faemr &1 ff ggrar <ar 2 |

(10,000 seedlings/batch)

During the period of 2024-2025, an impressive
total of approximately 2.5 tons of elite
Kappaphycus alvarezii seaweed seedlings
were successfully cultivated. This initiative was
spearheaded by notable authorities: Dr.
Kannan Srinivasan, Director CSMCRI; Dr.
Ramesha, Director CECRI; and Dr.
Veeragurunathan, SIC, MARS Mandapam. As
part of this initiative, 610 Kg of elite
Kappaphycus alvarezii seedlings were
distributed to 20 local fisherwomen. This
targeted effort was designed not only to
empower these women but also to promote
sustainable seaweed farming practices in the
region, recognizing the vital role that women
play in coastal communities.

Furthermore, the project yielded 500 Kg of elite
Kappaphycus alvarezii seedlings that were
provided to local farmers for conducting
prefeasibility studies on seaweed farming.
These studies are crucial for understanding the
viability and potential profitability of seaweed
cultivation, offering invaluable insights for
prospective investors and farmers alike. By
facilitating these initiatives, the project
significantly strengthened the local
aquaculture sector, thereby improving the
economic prospects and livelihoods of the
participating farmers and their communities.
Overall, this comprehensive approach not only
promotes environmental sustainability but also
fosters socio-economic growth in the region.
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o3 wgemRl &1 fafkre Jgel Jardt digi &1 faavoT

Figure: Distribution of elite seaweed seedlings to fisherwomen

®dl HSUH ¥ CSR Usdl & dad AT MHTRd diex dip-R
Tlic &I ATYHT/ Installation of Membrane-Based Water Softener Plant
at Kendrlya Vldyalaya (KV) Mandapam under CSR Initiative

DHarg ﬁmm(w)wﬁzoooaﬁﬂ
gfafed (LPD) &¥ar dTelm #&I- SRR
qux H~R wlic wﬁ%ﬁmw% | I8
FR g gadeiad fefics (CEL) &1
PIINS ATHINTS SARGTIT (CSR) Wa%
WWWlWWWﬁaﬁ
AT ¥ HOR ST (TS die) B FARIT o,
S &I # YT gU I8 UBA @Y TS | I8
TOTTell ¥a<ell 9 dhsild IR MR &,
ST dfesd iR HFNRRM I wHaRdr
SO~ B Tl 3T BT AT ®T A
BCTHR Sfcl Dl ERINIII I
T 3000 ppm TDS aTel &ed STdd &l
Y& PR ST 225 ppm TDS ATl AT 3TR
yﬂmw UST Rl &, S Bl 3R 4

SUAN & U IUGH & | WFE - wR
R BRI AR AlSgd BT STANT HRaD,
IE HIF T Had Th IR AHE UeH
BT B, dfed AP S SSAT TATAR BT A
geTar <1 2 | 319 faemera | 99, 9wrs 3R
3 e Bt @ ol J8ax [uraxT are
STl Sude & &l ', o Bl @ik
HHATRAT BT Hed 3R Sila ®R H IR
3T & | B9 Wgdl gelagiiad faafics (CEL)
BT 3 IWWEA A & forw gfad
IMR YdHe P &, e FHE D
HATO AR Fad Aerd & ufa srg=n
EINCEGICNIRRS

A membrane-based water softener plant with a
capacity of 2000 liters per day (LPD) was
successfully installed at Kendriya Vidyalaya
(KV) Mandapam under a Corporate Social
Responsibility (CSR) initiative by Central
Electronics Limited (CEL). This initiative was
aimed at improving access to quality water on
the school campus, where hard water had been
a longstanding concern. The system is based
on indigenous membrane technology,
developed to efficiently remove hardness-
causing ions and reduce total dissolved solids
(TDS). The plant treats feed water with a TDS of
around 3000 ppm, delivering softened water
with a TDS of approximately 225 ppm, well
within acceptable limits for domestic and
drinking purposes. By using locally developed
membrane modules, the plant not only provides
a sustainable solution but also promotes Make
in India innovation. The high-performance
system ensures a reliable supply of soft water
for the school's day-to-day requirements,
improving hygiene, extending the life of
plumbing systems, and enhancing the overall
health and well-being of students and staff. We
are grateful to Central Electronics Limited (CEL)
for their meaningful support through this CSR
effort, demonstrating their commitment to

sustainable development and community
welfare.



HG3TS IR-WTANRITE A 250 TadIvg AT TR STl
HGHRUT A DI TATUT/ Installation of 250 LPH Membrane-Based
Water Softener Plant at CSIR CLRI

@w&ﬁmmﬂaﬁmwaﬁ
(TcteReTE) H HIUHRMESIR & faxi
WERIAT ¥ 250 eiiex ufd ger (LPH) &war
AT AR AEIRT ST JGHROT AIA
T fhar war | I8 HIH
I AR THID BT SUART BT 8, i
STl § 200 ppm & 1S BT HORAT Bl
Tl B9 9 BH Bl B | 39 6IT B
AeH | T RE 3R UM & fow 93
Sl U sml 2, R St @l o |
% g 3R WRUM & HHAIRAT Ud
3 o1 T 3N [RETT BT F@rar
fAear 21 I8 WA AUHsraR-
AIUAANRSATS gRT STl Haedl FAifcrdl &
AR & T § BT BT 8, iR Herd
@ Y& B B D [y d8aR Siel

T GARET HRAT B |

A 250 I|ters per hour (LPH) capacity
membrane-based water softener plant was
successfully installed at CSIR-Central Leather
Research Institute (CLRI) with financial
support from CSIR. The plant utilizes
indigenous membrane technology to address
the issue of water hardness, which was found
to be above 200 ppm. The system effectively
reduces water hardness, ensuring soft water
for cooking and drinking purposes, thereby
improving water quality and promoting the
health and safety of the institute's staff and
researchers. This plant provides a sustainable
solution to the water challenges faced by
CSIR-CLRI, ensuring the availability of treated
water with better quality, in line with the
institute’s commitment to the well-being of its
community.
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AR & Ufle faenad 9 391 939 &1 TIu-r

Installation of ED plant in primary school of Bhavnagar

60 Y X 30 THT MHR

Eﬁé—eﬁ NEE aﬁ
WW@HWW@HW
TSl AT & 60 I Sils & 917 U
foar T 3R W R Rerg dum s
TRIRIER I faenay HHie-65 |
T T 1T & | 39 Whel H 1100 |

31f8d BT Ued o | Whet URER H Rerd iy
BT g, T HT SSIvd WR T 800
ppm B, Ugel 4T el gfgapvor vomelt &
AT G B forw SuAnT foar < <=7 o |
S GAT & A & ot 3@ HU B
I Bl T b § U fbar orar 2,
sSl AT P HEgH W gINfed fhar Srar
2, 3R g U U FelT 49 H T fba
ST B Uenfd U 7 AN Wi
TCHY 300 ppm Y& AT | 581 \I= B
YfGHOT &TFT 250 TR Ui BT 2 |

The ED unit measuring 60 cm x 30 cm,
equipped with 60 cell pairs of indigenous
polyethylene interpolymer-based ion ex-
change membrane, has been installed at PM
Shri Gaurishankar Primary School No-65 in
Bhavnagar. The school, affiliated to the Nagar
Primary School Committee under Bhavnagar
Municipal Corporation, serves over 1100
students. The on-site well water, with a TDS
level of approximately 800 ppm, was
previously consumed without any purification
system in place. To address this, well water is
now pumped into a storage tank, treated
through ED unit, and purified water is collected
in a separate drum. The treated water has a
reduced TDS of 300 ppm. The ED unit has a
treatment capacity of 250 L/h.

THH ST bl A frd gurazfl g9 &) foem o guar fAior

Capacity building towards making the salt industry gender inclusive

RAd & THH SUGT IR UHWHI]
ghISal § AR Hecayo! yfeT fFrh
AT FRAT TSdT B S JON-He
HIRIRSA, I STFAMANY, JRIET BRI

Women play a vital role in India’s salt farms and
processing units but face significant gender-
specific challenges. These include male-
dominated workspaces, wage disparities,
unsafe working conditions, tools designed for



aRRfrl, gout @ fere fSames v v
QU AR IS e BTl
ISR T AT uga et & | 39 &l
P BT BT B U, AUIASIAR-
@W@W&qﬁ qf?;’m sa%réﬁ?fr
HleC H"gUDC}’CN‘{‘I

WWW?)W@[WW
IR BT T 1 IAACAR, 2024 DI MM,
ORI H 3+|e4||r\‘)1d Uh BT H 59
fidrel R @& dxd & fov SE &
wfdf+ier Tep 1er SV | IS1Y 7Y JHE Hel
H wfgen sifet & v shivenlRe gga=
DI P, WR R GRET WIRdH,
AEpIad qreml 3R ARBRI HT0T AR
faTa BrRisHT § Wfig Faer i o |
BRITTT BT ST THTGLN &¥ar fHtT &
foru urifoy @1 wE-fETor HRAT orm |
RerRet & w99, gl o
qIdIaRol, 98y WReg  |ay,  fof-
HreTeie SYRNU, BIP faddrd IR
A SR uRETa YfHareii # Afgersii o
el HRTTERT ImfHet off |

men, and limited access to social security and
welfare schemes. To address these issues,
CSIR-CSMCR, in collaboration with Nutrition
International, Indian Salt Manufacturers’
Association, and Gender Resource Center, is
working to make the salt industry more gender-
responsive. A workshop held on October 1,
2024, in Gandhidham, Gujarat, brought
together industry representatives to discuss
these concerns. Key issues raised included
lack of formal identity for women workers,
health and safety risks, cultural barriers, and
limited inclusion in government welfare and
development programs. The workshop aimed
to co-create strategies for inclusive capacity
building. Recommendations included equal
pay, safer work environments, better health
services, gender-sensitive tools, skill
development, and increased participation of
women in leadership and operational roles.

goldrs &4 4 ufafsar-garferd Rl & aegq 9 HHid

THH SAUIGh] DT GIRPHIUT

Empowerment of marginal salt producers (agarias) through feedback-
driven improvements in Halwad region

9 fAHaR 2024 P ORI & Forars & 4
RIISTT AT & 1T U&= FHIeT
dod BI | T RIS BT ST BT,
ORI H STTRATSAT & ol THS BT 0T
ATETH 9 3R fdest | uTed qe ARl BT

Performance review meetings were conducted
with project beneficiaries in the Halvad region
of Gujarat on 9" December 2024. The project
aimed to enhance salt quality and vyield for
marginalized Agariyas in Kutch, Gujarat,from
bittern. Performance review meetings with
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STANT PRD TAATS W & Dfgd BT
gl T@ars @ B U1 H SMAINIG
RIS ATl & 1T Ueeid AHe
dedl W glafhardefod guRi &R
MRS SS1a & Hegd § HHid THD
IATEHT BT AR TIRH F917 |

project beneficiaries held at Tikar Rann in
Halvad further empowered marginal salt
producers through feedback-driven improve-
ments and community engagement.

g TR § figadl 31 4 w) deds &1 SqareH
(ervdr-2089 Hie/fare)
Wetland Inauguration at BMC land at Virmeghnagar (capacity - 20 m’/day)

— —_— — — —

TR AR & od Welfiiel furr &
dRrgRTAr grT fAuif¥d 20,000
RISV R L B o £ i D IS R |
IdeT & U st g9es QIR G
gV & forg fae=iiepd ggwag i
JAMGA  UOME” S URATSHAT BT
SEC 28 WRAN!, 2025 Pl AR &
HEUR 8 WRA¥s UH. R8I
HITHIMSIR-HATTATHAIIINRIE & 39Th
1. B4 Afara= g7 fobam 1 |

B N

The project titled “Decentralized multistage
constructed wetland system for sewage
treatment and resource recoveries for circular
economy generation” with a capacity 20,000
L/day and funded by BIRAC, DBT, Govt. of
India, was inaugurated on 28" February, 2025
by Shri. Bharatbhai M. Barad, Mayor of
Bhavnagar, and Dr. Kannan Srinivasan,
Director, CSIR-CSMCRI.



HIqIgd THe [urEadl fagedver 491 & yqels & dreaq 9
HITHIZAR-AITHTAA IR B JTEL Ud [ab
Tfafaferl &1 ufafafera o33 @ fog aeTR @ %A

e sripa” 7 arfier)
Participation in Bhavnagar’s “Fun Street” event to represent CSIR-

CSMCRI’'s R&D activities through the demonstration of the Mobile Salt

Quality Analysis Van

THTHA € 7 12 SN, 2025 Bl d8iciS
WY feesed R 9aR TR
gRT AT "B ¥gIe” HrRIhd H ANT
forar, Sd S 9 JITHEIIR-
AIEUAYIRIRSTE 6l AiHEE $HRd §Y
SHD! JAYD FTHUT Td faehr™ (RaD)
Tfafafat &1 vee| fear) dm A o=
STeddl 9eM & fu Aegd Al
FaTferd] UAIfeTRI o9 &7 Ueeie e
AT IR-HTTHTHAIISRINE B AT H
AT IrTeE B ueRid fhar| S
di~p  SITeddl 3R Fd™R &l
grerfed &’ & forg gl & Afha
™Y ¥ Hare fhar |

SMC team participated in the “Fun Street
Event” organized by Wonderland Steam
Kindergarten & Bhavnagar Municipal Corpora-
tion on January 12, 2025, representing CSIR-
CSMCRI to showcase its cutting-edge R&D
activities. The team demonstrated CSIR-
CSMCRI’s innovative contributions to the
society by displaying Mobile Salt Quality
Analysis Van to raise public awareness. They
actively engaged with participants to promote
scientific outreach and innovation.
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2. HITHIATSIR-YDIHd Bl Usd HRIHH

CSIR-Integrated Skill Initiative program

TS STR-HITHTAAISRSTE AU
HR-TPIGT BRI Te & TBd Ui
HTIhA! BT AT HRAl 2 | T BRIDH
DHE, TANTLATEA 3R &3 Al Pl HaR
P & dAT Teh fafdw, Req feoms
UG THIHRUT, WATIAT 3R TRIETIT Tl
Ud IUBRYT Gl AR WIRGId TR &
Bfvgd ®Rd § | IRl &7 gedhi 3R
Riees ATadel @ werr SR A9 7 3rgHd
g BT B 39 BIUbAl H et
RTINS 3R URTeTe WRiE @ R &
1T Wlcs IRAde!, TRIETOT 3R HifeRT ot
A 2 | FTHSMEIR—ATATHRASRIS
§IRT AT DIeTel fadhrT BrRishH! H el
615 SFTGARI = T foraT |

e fefaRaa fawai w wefieror
HTIHHT DT AT PR IET @

AT daTd P SR IR

AT ® Uihar a3

e AR gHe doiew @ figid

3R ATARIRS Uge]

o WR TH® B—ccna:r gfehar 3R
T[0T IS0 Uge],

* HgHIUclTd fAfRydr iR SHdT

NERIEIREARSER])

fopuae drenfire!

IR fAelyuTcH® dahiid

3P IR, GRIH HIdd/

HTdPRR Bl & foTg AT

Uf3eToT, oMY Y& 3R ST &

3R \fed uflreg / ufkig] HRIsA

YSTH HRaT © | A Brdhd BTl Bl

EREARRIGIN AR CrRCasi I

MR TR 2 | 12 HEIF &f 31y &

forr T SfeaRag ufderor fawat

¥ Aefog euer  SrdIefie

gRISHRT &I 3 §g™ H

TETIT R 2 |

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 techniques, and
equipment operation and maintenance.
Participants gain hands-on experience in
testing and measuring components and
system parameters. Field assembly, testing,
and monitoring are also included in interactions
within classrooms, laboratories, and pilot
plants. Total 615 candidates participated in skill
development programs arranged by CSIR-
CSMCRI.
The institute has organized training programs
onthe following topics:
* Seaweed cultivation and processing
technology
* Theory and practical aspects of
household solar thermal gadgets
* Microalgal diversity and their
biotechnological potentials
*  Chemical process plant
*  Fermentationtechnology
* Solar salt production process and
quality control aspects
*  Sophisticated analytical techniques
* Additionally, the institute offered
apprentice/intern 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
months, based on their academic
requirements.



IR T9$ IUTe UfshAT SR I[uEdr I uge

Solar salt productlon process and quallty control aspects

s—rﬁwﬂs‘@w%‘ 202426 fﬁ'\fl:r
FITAINTSIR-UTTHUTHHISRTS, TR §
Udh e URRTT Brihd AT fohar
™, aT Se9 69RO SRR

& ATID T T A o forv fesmeg=
fopar ar o, drfe wr= f=Etor ufshams |
yege wriel & Wy 9 W 96 |
Wﬁwwwﬁ%ﬁmwm
‘{'Icgilldcb EC;NS{H"II Eb;rﬁ 33%@@%3
e
W%ﬂ%aﬁﬁ?wﬁaﬁ?aﬂ
IMTaT & R mcgm WRge T rgur e |
HRIPTA & SR, TR 9 IR SRR
IR IR Recd & Idoll Ud GaTad o
IIE g urd fhar, iR fafa=
W%W‘T‘”T R FSANTHD ®©T A HH
I

From May 15 to May 17, 2024, CSIR CSMCRI,
Bhavnagar, conducted an intensive training
program focused on the practical fabrication of
solar dryers and solar stills. A total of 31
students participated in this hands-on
workshop, which was designed to provide a
comprehensive understanding of renewable
energy technologies through direct
engagement with fabrication processes. The
program was thoughtfully structured to blend
theoretical lectures with interactive, real-world
applications. Participants learned the
fundamental principles of solar drying and
water distillation, while gaining practical
experience in assembling and operating solar
dryers and solar stills. Working collaboratively,
they engaged in various fabrication tasks,
enhancing both their technical skills and
conceptual understanding.

R WX drdia Susxvl & Rigia ik AraeiRe gl
4 gféfpae ard

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

In 2024, a series of skill development training
programs were organized, focusing on various
technical and practical aspects. In May, a
hands-on training session on household solar
thermal gadgets was conducted, benefiting 30
participants. In June, the MARS Mandapam
team organized a targeted training session for
15 seaweed farmers from Mangaadu and
Sambai villages in Rameswaram, highlighting
the advantages of solar dryers for seaweed
drying and provided practical guidance on their
operation.

[
o
N
5
N
v
>
z
z
(=
>
-~
A
m
el
2
3
N
[=]
N
&
N
v

RIOWSO-AISO / Bliedlie|pthibhip-dieSlle bl

105




wn
Ry
<
N
[=]
N
[
-4
o
a
w
o<
-
<
2
z
z
<
wn
o
b
N
[=]
N

HuwergeR-duagaeiemans / CSIR-CSMCRI

106

RJT Bletol & B 3R ReTdi &
T U SffcrsT ufderor 9= Smaford
fopar rar, forad 90 ufadrat @ |9k
UGN A AT PIereT fAprd o
NIBEANECURIET

Additionally, an online training program was
held for local college students and faculty,
where 90 participants gained valuable insights
into skill development related to solar devices.

vquguas ulRieer erispa “fevaa ulenfirer yamogs”

MSME Training Program “Fermentation Technology Certificate”

THUTATHS &1 SUASIY! I & ded 3 9
7 A 2025 db  fevad  drenfier
(Fermentation Technology) WX Ud Wfereqor
PTRIHH MR fhar 7T | 39 BRI §
P UIIdR IR {HP ITICT ISafF Afed
e gy & SREIRET AT o |
9 PHRIHA H JRAIRTIeR S & 1d
RIgid, Uele ¥od [hodd IR ATa8TRG
&gﬂq,ﬁ%\;ﬂ;ﬁ\w A ufshar 3R

TT UfehaT PR o fawi a7
et foham 3T |

HAUIASAR-gclics Repal  gHRURT
UM Bl "BHed TN Wied d

aidfhae " & forg 02 s 49 04
TS 2024 TH AHAATIdD AT [T
AT | {05 HMTRIAT 7§69 A1 fora
3R 3 HHeIgad =T T |

=

e e e e =

A training program on Fermentation Techno-
logy was conducted under ESDP Scheme of
MSME from 3" — 7" March 2025. The program
attracted participation from a diverse group,
including students from academic Institutes,
professionals from industry, and few start-up
entrepreneurs. The program covered basics of
Bioreactor Design, Hands-on Pilot Scale
Fermentation Experiences, Downstream
Purification, Process and Product Formulation
and Material and Energy Balance Computa-
tions and Process Economics.

CSIR-Integrated Skill Initiative program was
successfully conducted for “Certificate Course
in Chemical Process Plants” during 02" to 04"
July 2024. Total 05 participants participated
and successfully completed the program.



3. BIA-dSfTd ddie drRiea: FvaATs IIR-forsmar

Student-Scientist interaction program: CSIR-Jigyasa

A ATAIRTD STRGEIRIE (THYHSIR)
P TBd AIUHRNSR BT TS BRI
SBT3l 3R ITD! & 94 TP faem-fawst /
a1 &1 YU 2| 39 cblu;bH BT LI
Thel WR R gedi 1 I+ Ard [ahmRaed
AR T BT & e ST W iR
Tholl BEAI & 49 & AR DI HF HAT
RTIY ¥l BT & IR 3R ASHG
T H Wieared el divdege-
AoauAflemRens gRT a¥ 202425 H
HUAIMESR-RTENT (ST3-dsM e HaTe)
& PRFIIT b A= drisH T
fPd | 9¥ 202425 B SR
Tﬁwam‘mﬁlaw & d8d ol I
BRIBHH (m%r S Rrciee I SO o
3itheTTg ) ST by TV | §7 Brishat
H 8688 BT 3iR 436 fReTdi = 917 foram
(@et: 9124) |

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. The CSIR-Jigyasa
(Student-Scientist interaction), a program was
implemented by CSIR-CSMCRI in the year
2024-25 to encourage school students toward
motivation and scientific understanding. Total
nineteen programs (five online and fourteen
offline) were organized under CSIR-Jigyasa
during 2024-25 These programs were
participated by the 8688 students and 436
teachers (total: 9124).
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fagm suifa v forgmar sfsq @ dagad BERN &I
ferar ﬁﬁ?rl Motlvatmg g|rI students under Vlgyan Jyoti and Jigyasa

e a‘: dgd @Qﬂ@?ﬂm\m’s‘ a§
Jerf=el Sk wmemfiat § Suadt =g,
IR BT BRI I SIaid B, Tl S
STEM (fasme, drenfira, SonfraRT &k
) &I o BRI U= 3R 3 &t
ﬁﬁ?ﬁmweﬁﬁegwﬁzﬁﬁuﬁﬁa
fhaT ST I | BTRIBH BT AT ST
AT, AR H =i wofe” e &

qrfae sk gHRE & forg STeM
Afed @sRd, gofifeR onfe) & <
I R D |

Under Jigyasa umbrella, scientist and research
scholars of CSMCRI interacted with girl
students of JNV Trapaj, Bhavnagar, for
inspiring them to pursue STEM (science,
technology, engineering, mathematics)
careers and address gender disparities in
these fields. The program was organized at
JNV Trapaj, Bhavnagar under "Vigyan Jyoti"
program so that girl students can interact with
STEM role models (scientists, engineers, etc.)
for future guidance and challenges.



oA IR-FTE™T ugd @ faifad HIvHsISeIR-
HeaEHHISIRGTE §RT ARASTd SRIHHAI DI A/ List of
programs organized by CSIR-CSMCRI under CSIR-Jigyasa initiative

Materials under One Week One Theme - Energy &
Energy Devices (OWOT-EED)

5 | Indian Scientists and Their Contributions and Plant | 14/09/2024 60 3
Tissue Culture - Growing plants artificially;
Plant4Mother campaign by Dr. D. R. Chaudhary
and Dr. M. S. Rathore at JNV, Amreli

6 | Indian Scientists and Their Contributions and Plant | 14/09/2024 57 1
Tissue Culture - Growing plants artificially;
Plant4Mother campaign by Dr. D. R. Chaudhary
and Dr. M. S. Rathore at JNV, Diu

Program Organized on No. of
students Teachers
attended attended g‘
1 | CSIR-CSMCRI foundation day (institute visit and 10/04/2025 214 14
scientific lectures) gz
2 | Summer Science Camp for school students (27 27-31/05/2024 23 0 .
May to 31 May 2024) §
3 | World Environment Day "Quiz competition" 05/06/2024 34 0 ol
>
4 | One Day Workshop on Energy and Energy 27/06/2024 32 2 g
>
o
5
o
3
]
R

7 | AcSIR - CSIR@800 Aug.- Sept. 2024 4064 167

8 | Tissue Culture - Growing plants artificially Dr. M. S. | 20/09/2024 1000 50
Rathore, CSIR-CSMCRI, Bhavnagar

9 | CSIR foundation day (institute visit, scientific 30/09/2024 389 36
lectures and quiz)

10 | Indian Scientists and Their Contributions and Plant | 16/10/2024 48 1

Tissue Culture - Growing plants artificially;
Plant4Mother campaign by Dr. D. R. Chaudhary
and Dr. M. S. Rathore at JNV, Bhavnagar

11 | CSIR JIGAYSA EPIC Hackathon Aug.-Oct. 2024 4 0
12 | Indian International Science Festival -2024 06/11/2024 124 8
preclude
13 | Teacher's Training Workshop held at PM SHRI 27-28/11/2024 0 40 %
JNV, Amreli 2
14_| Online Science Quiz Competition 30/11/2024 40 3
15 | Experiment on DNA isolation and Scientific 20/12/2024 38 2 %
Aptitude Assessment, at PM SHRI JNV,
Bhavnagar <
16 | Indian Scientists and Their Contributions; 04/01/2025 85 3 F
Introduction to Optical and Electron Microscopy; <
Dr. D. R. Chaudhary and Dr. Gopal Ram Bhadu, 2
CSIR-CSMCRI, Bhavnagar at PM SHRI JNV, i
Botad 2
17 | Students and teachers from PM SHRI Kendriya 22/01/2025 160 16 %
Vidyalaya, Junagarh visited the Institute
18 | Dolat Annant Valia New High School, Bhavnagar | 29/01/2025 57 2
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19

Interactive sessions for motivation and career
opportunities in #STEM by Dr. Shilpi Kushwaha,
Sr. Scientist, CSIR-CSMCRI at PM SHRI JNV,
Bhavnagar

07/02/2025

65

20

Visit of students of Amrita Vidyalayam School,
Ramanathapuram at MARS Mandapam (TN)

28/02/2025

290

16

21

AcSIR - CSIR@800

March 2025

1844

71

22

Interactive sessions for motivation and career

opportunities in STEM by Dr. D.R. Chaudhary, Sr.

Pr. Scientist, CSIR-CSMCRI at PM SHRI JNV,
Bhavnagar

29/03/2025

60

Total

8688

436




4. DNPd STBT gfaem (STs)
Centrallzed Instrument Facmty (CIF)

R Dbl DIPd SYBRIT Ffae mﬁ’cﬁ
MR QRIS P \wa*lqvcudﬁiﬁ forw
9@ e quie Ud URAIHS faweryor

GR®pd  SUBRON TR IR
fecyodes Hamsil & & U% el eI
HRAT & | FHUT It 3R b=
B TH FE SISV B Al AR
XEREE H ;A 8 3R IR |41 g+-

The centrallzed instrument facility of the
institute offers a range of sophisticated
instruments based analytical services for
multifaceted characterization and
quantitative analysis for both internal and
external users. A group of dedicated
scientists and technicians are involved in
operation and maintenance of the

3ﬁ—\;g3 [ ;I quo < ; djcﬁiwl zqucn Y EI iwj instruments and rendering analytical services
& 5 and intellectual inputs to all of our in-house
W?ﬁﬁw Higﬁm lTrQ projects. Following table furnishes a nutshell

of the analysis performed by CIF during 2024-

25.

Instrument Name Model No. of samples analyzed

Atomic Force NT-MDT, Ntegra Aura Internal: 416; External:48; Total: 464

Microscope

CHNS Analyser Elementar, Vario Micro Cube Internal: 618; External: 97; Total: 715

CD Jasco, J-815 Internal: 0; External:10; Total: 10

spectrophotometer

EPR Spectrometer | Magnettech MS-5000 Internal: 903; External:4; Total: 907

Fluorimeter Horiba Fluorolog-QM Internal: 369; External:0; Total: 369

Fluorimeter Edinburgh OB920 Internal: 109; External:0; Total: 109

Fluorimeter Edinburgh FL-100 Internal: 71; External:0; Total: 71

FT-NMR - 600 MHz | Jeol ECZ-600R Internal: 3660 ; External: 29; Total: 3689

FT-NMR-500 MHz Bruker Avance NEO Internal: 4168; External: 0; Total: 4168

FT-NMR-200 MHz Bruker Avance Il HD Internal: 5033; External: 0; Total: 5033

FT-IR Comtek Interspec 200-X Internal: 373; External: 0; Total: 373

FT-IR Thermo Scientific iS20 Internal: 2559; External: 16; Total: 2575

FT-Raman HORIBA LabRam HR Evolution Internal: 233; External: 4; Total: 237 %

Spectrometer £

GC-MS Shimadzu, TQ 8040 Internal: 3383; External: 32; Total: 3415 5

HPLC Waters Alliance Internal: 1582; External: 24; Total: 1606 '

HPLC Shimadzu Prominance Internal: 841; External:0; Total: 841

Inductive Coupled iCAP RQ Internal: 6549; External: 40; Total: 6589

Plasma (ICP)-MS g

lon Chromatography | Thermo Fisher Dionex ICS-5000 Internal: 622; External: 5; Total: 633 3
DP %

Isothermal GE MicroCal iTC-200 Internal: 3; External: 0; Total: 3 g

Calorimeter S

LC-MS Agilent 6545 Q-TOF Internal: 1389; External: 29; Total: 1418 &

Particle Size Malvern Master sizer Internal: 82; External: 6; Total: 88

Analyser

Rheometer Anton Paar, Physica MCR-301 Internal: 161; External:0; Total: 161
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Surface area

Micromeritics 3Flex

Internal: 47; External: 28; Total: 75
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Analyser

Scanning Electron Jeol JSM-7100F Internal: 1417; External:143; Total: 1560
Microscope

Transmission Jeol JEM 2100 Internal: 402; External: 66; Total: 468

Electron Microscope

Thermal Analyser

Netzch DSC204F1 Phoenix

Internal: 230; External: 17; Total: 247

Thermal Analyser

Netzch TGA TG209F1 Libra

Internal: 365; External: 47; Total: 412

TOC Analyser Elementar Vario TOC select Internal: 251; External: 5; Total: 256
UVv-VvIS Shimadzu UV-2600i Internal: 1286; External:0; Total: 624
spectrophotometer
UV-VIS-NIR Shimadzu UV-3600 Internal: 4; External:0; Total: 4
UV-VIS-NIR Shimadzu UV-3600i plus Internal: 650; External:0; Total: 1286
XRD (single crystal) | Bruker D8 Quest 212680 Internal: 386; External: 3; Total: 389
XRD (powder) PANalytical Empyrean Internal: 349; External: 58; Total: 407
XPS Thermo Scientific Nexsa Internal: 313; External: 19; Total: 546
XRF Bruker S8 TIGER Internal: 294; External:4; Total: 332
Zeta Sizer Analysis | Malvern Nano ZS Internal: 170; External: 1; Total: 171
Total Internal: 39524; External: 751; Total: 40275
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1. BT INY Y=/ Research Publications

Patil, R. D; Pratihar, S. Well-defined robust imidazole-based metal-ligand cooperative
Ru(ll)-para-cymene for transfer hydrogenation of furanic aldehydes using renewable
alcohols. ACS Sustain. Chem. Eng. 2024, 12(16), 6206-6219.

Mariyaselvakumar, M.; Kadam, G. G.; Saha, A.; Samikannu, A.; Mikkola, J. P.; Ganguly,
B.; Srinivasan, K.; Konwar, L. J. Halogenated melamine formaldehyde polymers: Efficient,
robust and cost-effective bifunctional catalysts for continuous production of cyclic
carbonates via CO,-epoxide cycloaddition. Appl. Catal. A: General 2024, 675,119634.
Mantri, V. A.; Munisamy, S.; Kambey, C. S. B. Biosecurity aspects in commercial
Kappaphycus alvarezii farming industry: An India case study. Aquac. Rep. 2024, 35,
101930.

Kavale, M. G.; Veeragurunathan, V.; Jasiwar, S.; Rajai, J. V.; Baraiya, M.; Grace, P. G,;
Mantri, V. A. Long-distance translocation of planting material of Kappaphycus alvarezii
(Doty) Doty ex PC Silva (Rhodophyta) for commercial farming: Assessing metabolic
response, viability, and vigor. Aquac. Int. 2024, 32(2), 1629-1645.

Joshi, V. C.; Sharma, S.; Bhattacharya, A. Intertwining of materials into de-arsenification of
water. Bul. Sci. 2024, 47, 83.

Kumar, A.; Arya, K.; Mehra, S.; Kumar, A.; Mehta, S. K.; Kataria, R. Detection and sorption
of heavy metal ions in aqueous media using Zn-based luminescent metal-organic
framework. Sep. Purif. Technol.2024, 333, 125875.

Pawara, C. B.; Kamble, S. B. Direct alcoholysis of furfuryl alcohol to alkyl levulinates using
nano-crystalline polyoxometalate-hexamethylphosphoramide salt as a defined solid
Bronsted acid catalyst. Chem. Eng. J. 2024, 475, 150320.

Raval, H. D.; Parmar, P.; Raval, K. Micellar-enhanced ultrafiltration with a novel modified
membrane for removal of arsenate and emerging contaminants from water. Desalination
2024, 574,117230.

Barik, M.; Patel, B.; Dabas, S.; Rathour, P.; Padariya, D. S.; Konwar, L. J.; Kumar, A,;
Srivastava, R.; Subramanian, P. S.; Subramanian, S. The resurgence of old material: The
impact of boehmite-derived catalytic material on the formation of dihydropyran compounds
and its application to access fragrant derivatives. Chem. Eng. J. 2024, 485,149798.
Tripathi, J.; Gupta, M.; Yadav, A.; Waghmode, K.; More, P. Metal-organic framework MIL-
101 (Cr): An efficient catalyst for the synthesis of biphenyls and biphenyl diols. Res. Chem.
Intermed. 2024, 50 (4), 1645-1660.

Dhanusha, R.; Srinivasappa, P. M.; Sudhakaran, A.; Biradar, A. V.; Samal, A. K;;
Bembalge, O. B.; Jadhav, A. H. Recent advances in the fixation of CO, into quinazoline and
benzimidazole. Energ. Fuel. 2024, 38(10), 8481-8515.

Ghosh, R.; Nair, R. R.; Ghosh, S.; Debnath, S.; Chatterjee, P. B. A water-soluble wavy
coordination polymer of Cu (Il) as a turn-on luminescent probe for histidine and histidine-
rich proteins/peptides. Inorg. Chem. 2024, 63(18), 8320-8328.

Bargakshatriya, R.; Lo, R.; Das, A.; Pramanik, S. K. Micropores in hollow organic cage
nanocapsule as a size exclusion gate: Cage entrapped Pd (II)-catalyst for efficient cross-
coupling reaction. Langmuir 2024, 40(17), 8820-8826.

Tanna, B.; Yadav, S.; Patel, M. K.; Mishra, A. Metabolite profiling, biological and molecular
analyses validate the nutraceutical potential of green seaweed Acrosiphonia orientalis for
human health. Nutrients2024, 16(8), 1222.

Chanchpara, A.; Choudhary, M.; Muduli, M.; Verma, P.; Ray, S. Monitoring and
assessment of ecological systems used for iron and environmental pollutants remediation
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

from aqueous medium. Environ. Dev. Sustain. 2024. https://doi.org/10.1007/s10668- 024-
04929-3

Sen, S.; Sinha, A.; Banerjee, S.; Debnath, S.; Ghosh, A.; Chakraborty, J.; Gangopadhyay,
J. Noncovalent and covalent O-H...O interactions in PPh,O cocrystals: A correlation study
involving QTAIM, SAPT, NBO, and IBSI methods. ACS Omega 2024, 9 (20),
22476-22487.

Sudhakaran, A.; Singh, C.; Aaradhya, H. M.; Biradar, A.; Samal, A. K.; Chaudhari, N. K.;
Jadhav, A. H. Advancements and perspective of environmentally sustainable
technologies for electrochemical selective conversion of CO, to methanol. Catal. Rev.
2024,1-113. https://doi.org/10.1080/01614940.2024.2340582

Mishra, S.; Mishra, S.; Sharma, V.; Pandya, D. K.; Upadhyay, P.; Rathore, M. S,;
Kulshrestha, V. Synergistic incorporation of TisC,T, with sulfonated poly(phenylene
oxide) membranes: Unravelling multifaceted advancements in physicochemical,
electrochemical, and antibacterial domains for enhanced electrodialytic desalination.
Colloids Surf. A Physicochem. Eng. Asp. 2024, 688, 133544,

Vishwakarma R. R.; PatelK. B.; RajS. K.; Srivastava D. N.; Mandal A. K. Self-assembled
conjugated coordination polymer nanorings: Role of morphology and redox sites for the
alkaline electrocatalytic oxygen evolution reaction. ACS Appl. Mater. Interfaces 2024, 16
(20),26034-26043.

Ghosh R.; Luhar S.; Debnath S.; Patel K. B.; Baskarand K. V.; Srivastava D. N.;
Chatterjee P. B. Measurement of the malignancy marker spermine in human biofluids
using smartphone readout and impedance techniques: Analytical validation using HPLC.
Sens. Actuators B. Chem. 2024, 406, 135390.

Thakkar, H. K.; Modi, K. H.; Joshi, K. K.; Bhadu, G.; Siraj, S.; Sahatiya, P.; Pataniya, P. M.;
Sumesh, C. K. Vertically oriented FeNiO nanosheet array for urea and water electrolysis at
industrial-scale current density. ACS Sustain. Chem. Eng. 2024, 12(22), 8340-8352.
Gandhi, G.; Gopalakrishnan, V. A.; Veeragurunathan, V.; Ghosh, A. Unlocking the
potential of tropical red and brown seaweed-based biostimulants—a comparative
assessment for sustainable maize (Zea mays) production. J. Appl. Phycol. 2024, 36 (3),
1513-1531.

Renita, A. A.; Lakshmi, D. S.; Maheswari, P.; Saxena, M.; Kumar, J. A.; Vigneswaran, V. S.
Energy recovery and clean water remediation using antibiofouling polysaccharide coated
PAN hollow fiber membrane obtained via green route synthesis. Energy 2024, 294,
130635.

Mandal, R. R.; Bashir, Z.; Mandal, J. R.; Raj, D. Potential strategies for phytoremediation of
heavy metals from wastewater with circular bioeconomy approach. Environ. Monit.
Assess. 2024, 196 (6), 502.

Mishra, J.; Mrugesh, P.; Subramanian, P. S.; Pratihar, S. Co-Ti bimetallic complex-
induced phase modulation of Co@black TiO, for catalytic hydrogenation of
cinnamaldehyde. Inorg. Chem. 2024, 63(22), 10423-10433.

Ali, S.; Sikdar, S.; Basak, S.; Mondal, M.; Tudu, A.; Roy, D.; Haydar, M. S.; Ghosh, S.;
Rahaman, H.; Sil, S.; Roy, M. N. Multienzyme mimicking cascade Mn,O, catalyst to
augment reactive oxygen species elimination and colorimetric detection: A study of phase
variation upon calcination temperature. Inorg. Chem. 2024, 63(23), 10542—10556.
Tripathi, J.; Sangale, M.; Ghaywat, P.; Gawali, A.; Yadav, A.; Waghmode, K.; More, P.
Metal-organic framework MIL-101(Cr): An efficient catalyst for the synthesis of dihydro-
pyrimidinones. Inorg. Chim. Act. 2024, 565, 121989.
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42.

Chavda, D.; Dutta, D.; Patel, K. N.; Rathod, A. K.; Kulig, W.; Manna, M. Revealing the key
structural features promoting the helical conformation in algal polysaccharide
carrageenan in solution. Carbohydr. Polym. 2024, 331,121901.

Kumar, P.; Suhag, S.; Mandal, J. R.; Shahi, V. K. Partial fluorinated silica incorporated with
tuneable alkyl cross-linker based multi-cationic alkaline membrane for vanadium redox
flow battery. J. Power Sources 2024, 602, 234304.

Chaubey, S.; Yuvrajsinh, G. M.; Patel, R. V.; Yadav, A.; Shahi, V. K.; Mishra, A. Chemically
grafted di-quaternized polyphenylene oxide-based anti-fouling and anti-bacterial
membranes. J. Water Process Eng. 2024, 61,105303.

Banthia, P.; Vyas, R.; Jain, A.; Daga, D.; Ichikawa, T.; Kulshrestha, V.; Sharma, A.;
Agarwal, R. D.; Kapoor, N.; Gambhir, L.; Gautam, S.; Sharma, G. Biogenic Ag-doped ZnO
nanostructures induced cytotoxicity in luminal A and triple-negative human breast cancer
cells. Nanomed. 2024, 19(29), 2479-2493.

Chhetri, A.; Biswas, A.; Podder, S.; Dey, R. S.; Mitra, J. Strategic design of VO, encased in
N-doped carbon as an efficient electrocatalyst for the nitrogen reduction reaction in neutral
and acidic media. Nanoscale2024, 16(19), 9426-9435.

Shanmugam, K.; Rokade, D. S.; Ingole, P. G.; Pol, H. V.; Arunachalam, S.; Bajaj, H. C.
Effect of covalently functionalized Indian bentonite clay on thermal, mechanical strength,
and morphology structure of extrusion/injection-molded nylon 6 composites. Polym.
Advan. Technol. 2024, 35(5), e6412.

Andharia, J. K.; Markam, B.; Patel, J.; Maiti, S. Study of a mixed-mode solar dryer
integrated with photovoltaic-powered dehumidifier. Solar Energy 2024, 273, 112505.
Chanchpara, A.; Sahoo, T. P.; Madhava, A. K.; Saravaia, H. T. Non-isothermal kinetic
decomposition characteristic of Gracilaria corticata biomass and its biochar utilization for
efficient heavy metals remediation. BioEnergy Res. 2024, 17(2), 1055-1064.

Imam, A.; Suman, S.K.; Vasavdutta, S.; Chatterjee, S.; Vempatapu, B. P.; Ray, A;
Kanauijia, P. K. Degradation of multiple PAHs and co-contaminants by microbial

consortia and their toxicity assessment. Biodegradation 2024, 35(3),299-313.
Thummar, U. G.; Amaliar, G.; Sutariya, B.; Singh, P. S. Multi-dimensional parametric study
for enhancing brackish water reverse osmosis membrane performance suited for
desalination of low salinity feeds. Water Environ. Res. 2024, 96 (5), e11028.

Kumar, M.; Surolia, P. K.; Mishra, S.; Guru, K.; Sethia, G.; Bhatt, H. B.; Chakinala, A. G.;
Prasad, G. Sustainable sunlight and UV-driven photocatalytic degradation of methylene
blue by employing cellulose/GO/TiO,-Bi composite material. Arab. J. Sci. Eng. 2024, 50,
6429-6442.

SUTET, HYT @i%; a9, fafts Sfl,; AR, aRfdT; graetr Rr=rer o, aroed, Bif
YT, I T[OTT BT AR THDb ScATe: Afhdl, BReb Td Aol 4RI dsill-b
vg  lelfiis  sTgderT  gfFdl, 2024, 32(1),  32-43.  https://doi.org/
10.56042/bvaap.v32i1.11653

Nag, S.; Emmerling, F.; Tothadi, S.; Bhattacharya, B.; Ghosh, S. Distinct photomechanical
responses of two new 1,3-dimethylbarbituric acid derivative crystals. CrystEngComm
2024, 26 (22),2871-2882.

Siddiqui, S. A.; Sutariya, J. A.; Agrawal, S.; Rathore, M. S. Variable salinity induced physio-
chemical and chlorophyll a fluorescence responses in Kappaphycus alvarezii, a
commercial carragenophyte. J. Appl. Phycol. 2024, 36, 1489-1502.

Suhag, S.; Kumar, P.; Mandal, J. R.; Shahi, V. K. Functionalized graphene oxide-modified
sulfonated poly(2,6-dimethyl-1,4-phenylene oxide) based thermal-resistance anti-fouling
bi-functional cation exchange membrane for electrodialytic desalination. Desalination

[
o
N
5
N
v
>
z
z
(=
>
-~
A
m
o
2
3
N
o
N
&
N
wv

RIOWSO-AISO / Bliedlie|pthibhip-dieblle bl

117




wn
<
<
N
=]
1]
=
o
[e]
a
w
o
-l
P4
=)
z
z
<
wn
N
<
N
=]
N

HuwergseR-doagaeiemens / CSIR-CSMCRI

118

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

2024, 524,117454.

Hossain, S. M.; Patnaik, P.; Sarkar, S.; Sharma, R.; Chatterjee, U. Ce-Mn bimetallic oxide-
doped SPEEK/SPPQ blend composite membranes to induce high oxidative tolerance and

proton conductivity for hydrogen fuel cells. J. Mater. Chem. 2024, 12(21), 12628—12644.
Chanchpara, A.; Maheshwari, N.; Sahoo, T. P.; Hamirani, C.; Saravaia, H. Molten salt
mediated single-step synthesis of reusable nanostructured CaTiO3 for the removal and
recovery of Sr*: A potential adsorbent for contaminated water bodies. Environ. Res. 2024,
250,118486.

Kundu, G.; Amrutha, P. R.; Tothadi, S.; Sen, S. S. Saturated NHC-stabilized borenium,
boronium, hydride-bridged boron cations, and a bora-acyl chloride. Organometallics
2024, 43(12), 1355-1361.

Vishwakarma R. R.; Singh, A.; Das, A.; Lo, R.; Mandal, A. K. Coordination nanosheets
based molecular computing for detection and differentiation of high-energy explosives
TATB and FOX-7. Sensor Actuat. B-Chem. 2024, 409, 135551.

Singh, S.; Govekar, A.; Mazumdar, D.; Dhimmar, A.; Sahastrabudhe, H.; Gajjar, A.; Kumar,

P.; Tothadi, S.; Dodiya, P. J.; Shinde, U. P.; Mohanty, A. K.; Shinde, P. B.; Rathod, M. R.
Glaucarubinone from Simarouba glauca DC. as a potential biocontrol agent for mosquito
vector management. Nat. Prod. Res. 2024, 1-8. https://doi.org/10.1080/14786419.
2024.2371569
Vieira, V.M. N. C. S.; Dawange, P. S.; Jaiswar, S.; Sardinha, J. P.; Mantri, V. A. Adaptation
of functional traits in Gracilaria dura with the local environment: Implications for resource
management and exploitation. Front. Mar. Sci. 2024, 11,1397379.

Patel, R. V.; Chaubey, S.; Yadav, A.; Shahi, V. K. Chemical grafting of hydrophobic
functional groups on polyvinylidene fluoride side chain for vacuum membrane distillation
applications. J. Environ. Chem. Eng. 2024, 12(3), 112746.

Manohar, E. M.; Roy, S.; Li, X.-L., Tothadi, S., Mok, J.-G., Tang, J., Herchel, R., Lee, J.,
Dey, A., Das, S. Halide mediated modulation of magnetic interaction and anisotropy in
dimeric Co(Il) complexes. Dalton Trans. 2024, 53(25), 10499-10510.

Kandoth, N.; Gupta, S.; Raksha, K.; Gupta, S.; Chaudhary, S. P.; Pramanik, S. K.; Mallick,
A.1.; Bhattacharyya, S.; Das, A. Harnessing multi-modal exciton migration in hybrid halide
perovskite for photocatalytic amplification of nitric oxide and hydroxyl radicals toward
bacterial killing and biofilm disruption. Adv. Funct. Mater. 2024, 34 (28), 2400998.

Patel, R. V. P.; Raval, H. Comparative assessment of treatment technologies for
minimizing reverse osmosis concentrate volume for industrial applications: A review.
Water Sci. Technol.2024,90(1), 314-327.

Sen N.; Sarkar P.; Meena Y.; Tothadi S.; Pati S. K.; Khan S. Synthesis and catalytic
application of a donor-free bismuthenium cation. Chem. Comm. 2024, 60(54), 6877.
Yadav, A.; Yadav, R.; Sinha, N. A comparative study of NH, and H,S sensing performance
on monolayer nanosheets through first-principle studies. Colloids Surf. A Physicoch. Eng.
Asp. 2024, 693,133997.

Marvaniya, K.; Dobariya, P.; Maurya, A.; Patel, K.; Kushwaha, S. Epitaxially grown
mechanically robust 2D thin film of secondary interactions led molecularly woven material.
Small 2024, 11,2310797.

Kalusulingam, R.; Ravi, K.; Mathi, S.; Mikhailova, T. S.; Mikhailova, T. N.; Srinivasan, K.;
Biradar, A. V.; Myasoedova, T. N. Bagasse derived N-doped graphitic carbon
encapsulated cobalt nanoparticles as an efficient bifunctional catalyst for water splitting
reactions. Colloids Surf. A Physicoch. Eng. Asp. 2024, 692, 133959.



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Behere M. J.; Haldar S. Market-ready U-AST kit: Simple, fast, cost-effective solution for
concurrently detecting urinary tract infection and antibiotic resistance. Anal. Methods
2024,16 (27),4516-4523.

Singhal, C.; Gupta, S.; Dhingra, J.; Pandey, S.; Chatterjee, S.; Bargakshatriya, R.; Avasthi,
D. K.; Pramanik, S.; Chaudhuri, S. Label-free electrochemical aptasensor for detection of
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graphene oxide. Electrochim. Acta2024, 492, 144240.
Kumar, A.; Arya, K.; Mehra, S.; Kumar, A.; Mehta, S. K.; Kataria, R. Luminescent Zn-
MOF @ COF hybrid for selective decontamination of Cu(ll) ions and methylene blue dye in
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based plant biostimulants: Insights into bioactive components. Algal Res. 2024, 81,
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sensing strips and bio-imaging agent. J. Fluoresc. 2025, 35, 1457-1466.

2. q¥d® / Books

1. Title of the book: Exogenous Priming and Engineering of Plant Metabolic and Regulatory
Genes: Stress Mitigation Strategies in Plants
Editors: M.K. Patel, L.S.P. Tran, S. Pandey and Avinash Mishra
Publisher; Academic Press, Elsevier Inc., USA
Publishing year: 2025
2. Title of the book: Biotechnological Interventions to aid Commercial Seaweed Farming
Editors: Mangal S. Rathore and V. A. Mantri
Publisher: Springer Nature Singapore Pvt Ltd.
Publishing year: 2025
3. Title of the book: Drug Discovery and One Health Approach in Combating Infectious
Diseases
Editors: Kanti Bhooshan Pandey, David J. Newman, Chukwuebuka Egbuna
Publisher: Elsevier, Inc., USA
Publishing year: 2025

3. &P AT / Book Chapters
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1. Kamble, S. B.; Pawara, C. B. Review of current policies on plastic discharge and policy
implications on microplastic reduction. In Handbook of Microplastic Pollution in the
Environment: Monitoring and Treatment of Microplastics and Policy Perspectives. Tonni
Kurniawan, Abdelkader Anouzla. Eds. Taylor & Francis, CRC Press, Routledge, UK. 2025,
pp. 397426.

2. Kalusulingam, R.; Koilraj, P.; Shanthana Lakshmi, D.; Srinivasan, K. Flame retardant
efficiency of oxyanion in the interlayer of MgAI-LDHs/PP composite. In Fire Safety
Engineering and Applications. Varkolu M., Mallesh M. P., Oruganti K. P. Eds. Taylor &
Francis. 2024, pp. 422432.

3. Kamble, S. B.; Mahey J. K.; Kumar A. Microplastic contamination in common salt from
seawater global insights, health implications, and mitigation strategies. In Handbook of
Microplastic Pollution in the Environment: Monitoring and Treatment of Microplastics and
Policy Perspectives. Tonni Kurniawan, Abdelkader Anouzla. Eds. Taylor & Francis, CRC
Press, Routledge, UK. 2025, pp. 796818.
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10.

11.

12.

13.

14.

Choudhary, B.; Mishra A. Nanoparticles-based biopriming for enhanced biotic stress
mitigation. In Exogenous Priming and Engineering of Plant Metabolic and Regulatory
Genes: Stress Mitigation Strategies in Plants. Patel M. K., Tran L. S. P., Pandey S., Mishra
A. Eds. Academic Press, Elsevier, USA. 2025, pp. 67-80.

Dikilitas, M.; Shikari, A. B.; Baran, B.; Mishra, A. Exogenous priming and abiotic stress
challenges. In Exogenous Priming and Engineering of Plant Metabolic and Regulatory
Genes: Stress Mitigation Strategies in Plants. Patel M. K., Tran L. S. P., Pandey S., Mishra
A.Eds. Academic Press, Elsevier, USA. 2025, pp. 3-15.

Patel, M. K.; Pandey, S.; Haque, I.; Jha, R. K.; Mishra, A. Reprograming stress memory in
plants: primeomics. In Exogenous Priming and Engineering of Plant Metabolic and
Regulatory Genes: Stress Mitigation Strategies in Plants. Patel M. K., Tran L. S. P., Pandey
S.,Mishra A. Eds. Academic Press, Elsevier, USA. 2025, pp. 17-31.

Jha, R. K.; Prasad, S. C.; Kumar, A.; Wany, A.; Mishra, A. Modulation of abiotic stress
tolerance in plants by exogenous glycine betaine. In Exogenous Priming and Engineering of
Plant Metabolic and Regulatory Genes: Stress Mitigation Strategies in Plants. Patel M. K.,
Tran L. S. P., Pandey S., Mishra A. Eds. Academic Press, Elsevier, USA. 2025, pp.
165-182.

Shikari, A. B.; Dikilitas, M.; Baran, B.; Mishra, A. Mechanisms of priming in enhancing stress
tolerance. In Exogenous Priming and Engineering of Plant Metabolic and Regulatory
Genes: Stress Mitigation Strategies in Plants. Patel M. K., Tran L. S. P., Pandey S., Mishra
A. Eds. Academic Press, Elsevier, USA. 2025, pp. 205-213.

Pandey, S.; Patel, M. K.; Mishra, A. Regulatory genes in water logging stress: submergence
effect and postsubmergence recovery. In Exogenous Priming and Engineering of Plant
Metabolic and Regulatory Genes: Stress Mitigation Strategies in Plants. Patel M. K., Tran L.
S.P.,Pandey S., Mishra A. Eds. Academic Press, Elsevier, USA. 2025, pp. 427-436.
Sutariya, J. A.; Yadav, A.; Sharma, N.; Soni, R.; Sharma, T.; Rathore, M. S. An overview on
in vitro callus culture and propagule regeneration: A step toward germplasm improvements
in seaweeds. In Biotechnological Interventions to Aid Commercial Seaweed Farming.
Rathore M. S., Mantri V. A. Eds. Springer Nature Singapore Pvt. Ltd. 2025, pp. 151-180.
Siddiqui, S. A.; Sutariya, J. A.; Agrawal, S.; Mathew, D. E.; Rathore, M. S. Seaweed
proteomics: Unveiling the environmental stress responses with an aim to improve the key
processes and aid to the cultivation. In Biotechnological Interventions to Aid Commercial
Seaweed Farming. Rathore M. S., Mantri V. A. Eds. Springer Nature Singapore Pvt. Ltd,
2025, pp. 363-390.

Sarkar, P.; Karan, S. Polymer nanofilm composite membranes for ionic and molecular
separation: History, challenges and future perspectives. In Arsenic Remediation of Food
and Water. GuptaB. S., Martinez-Villegas N. Eds. Springer Nature, 2024, pp. 171-205.
Teotia, N.; Chaudhary, D. R. Application of halophyte microbiome for development of salt
tolerance in crops. In Improving Stress Resilience in Plants: Physiological and Biochemical
Basis and Utilization in Breeding. Ahanger M. A., Bhat J. A., Ahmad P., John, R. Eds.
Academic Press, London, UK, 2024, pp. 143-164.

Shah, F.; Mishra, N.; Pandey, K. B.; Mishra, S. Safety concerns associated with microalgal
nutraceuticals. In Herbal Nutraceuticals. Upadhyay S. K., Singh S. P. Eds. John Wiley &
Sons, Ltd. USA. 2024, pp. 373-385.



10.

11.

12.

13.

TS ¥T8, U4 Y SiaRaT, Serary ulRad« BT 4R THE I IR GUHIE: deiTiia,
g&e vd SiforTa gEmeE, fasm wrfar CSIRNISCPR, 578 faeetl, 2025, UST 26-28.

Arvind Kumar, Sumesh C. Upadhyay, Alok R. Paital, Sumit B. Kamble, Parul Sahu, Rahul J.
Sanghavi. Technological advancements in integrated recovery of marine chemicals from
brines and desalination plant Rejects: A Sustainable Approach, '‘Chemical Industry Digest'
Blockdale Media LLP, 2024, pp. 22-27.

Bipin G. Vyas. Salt Production and Harvesting, Science Express (English), Shri Balvant
Parekh, Science City, Bhvanagar, 2024, No. 72.

Bipin G. Viyas. Types of salt and its various uses, Science Express (English), Shri Balvant
Parekh, Science City, Bhvanagar, 2024, No. 71.

Bipin G. Vyas. #lsl 6] Gcuige a6l sid[e2ol, Science Express (Gujarati), Shri Balvant
Parekh, Science City, Bhvanagar, 2024, No. 155.

Bipin G. Vyas. etcizet edel el Gueloll, Science Express (Gujarati), Shri Balvant Parekh,
Science City, Bhvanagar, 2024, No. 154.

Bhaumik Sutariya, Bipin Vyas. Science of colorful firecrackers (in Gujarati), Science
Express, Vigyan nigari, Bhavnagar, 2024, pp. 18-21.

Kanti Bhooshan Pandey, Prachee Dubey. 'West Nile Fever: From Nile delta to Global
Concem. Science Reporter, by NIScPR, New Delhi, 2024, vol.61, issue-07, pp. 12—13.

Kanti Bhooshan Pandey. CSIR-CSMCRI transfers technology to enable re-use of discarded
RO membranes. Chemical Weekly, July 09, 2024, pp. 142.

Kanti Bhooshan Pandey. When Rain Brings Pain: Science Behind Monsoon Blues.
Invention Intelligence, July-August 2024, pp. 33-35.

Kanti Bhooshan Pandey. CSIR-CSMCRI, Bhavnagar, dedicated to serving the nation
through scientific innovations' published as Cover Story in the Souvenir of the Annual
Convention of the Indian Railway Pensioners' Association (Bhavnagar Division), Feb 28,
2025, pp. 33-35.

BT HEOT UToed. I UoTel Ul Hrdl CSMCRI's &1 Faran Arenfirfesa;
RISHTR FHTER, 26 AFCIR—01 TR, 2024, UST 02,

Kanti Bhooshan Pandey. Harnessing Membrane Technology: CSMCRI's response to
India's Growing water Demand; Employment News: Oct 26-Nov 01,2024, pp. 02.
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5. U< e-31HIfad / 3rdf&d / Patents-Granted / Filed

5.1 Indian Patents Filed:

1.

10.

1.

Patent Application No. 202411036878 Date of Filling: 09-05-2024

Title: APROCESS FOR SELECTIVE CRYSTALLIZATION OF SULPHATE SALTS FROM
MIXED SALT SOLUTIONS USING ANTISOLVENT ADDITION

Inventors:  Parul Sahu, Arvind Kumar, Sumesh Chandra Upadhyay, Sameer
Jayendrabhai Bhatti, Dhruvatiba Rajendrasinh Gohil, Hemali Masani

Patent Application No. 202411049521 Date of Filling: 27-06-2024

Title: A COVALENT ORGANIC POLYMER FOR THE REMOVAL OF ARSENIC FROM
WATER AND APROCESS FOR THE PREPARATION THEREOF

Inventors: Sumit Kumar Pramanik, Rupa Bargakshatriya, Baban Kumar Bansod

Patent Application No. 202411053208 Date of Filling: 11-07-2024

Title: LOOSE NANOFILTRATION MEMBRANE AND A METHOD OF PREPARATION
THEREOF

Inventors: Suresh Kumar Jewrajka, Parthapratim Bera, Nirmal Kumar Saha, Soumen
Samanta

Patent Application No. 202411064628 Date of Filling: 27-08-2024

Title: MULTI-DEPTH LIQUID SAMPLING DEVICE FOR COLLECTING BRINE AND
BITTERN SAMPLES

Inventors: Bipin Gordhanbhai Vyas, Jigneshkumar Jasvantrai Shukla, Mahesh Harjibhai
Makwana, Mahesh Laxmanbhai Sanghani, Sumesh Chandra Upadhyay, Arvind Kumar
Patent Application No. 202411067163 Date of Filling: 05-09-2024

Title: MULTI-PASS CONCENTRIC CYLINDRICAL MEMBRANE DISTILLATION
MODULE AND APPLCIATION THEREOF

Inventors: Anshul Yadav, Raj Vardhan Prasad Patel, Bipinkumar Manubhai Baladaniya,
Vinod Kumar Shahi, Pawan Kumar Labhasetwar

Patent Application No. 202411071626 Date of Filling: 20-09-2024

Title: PAIN RELIEF COMPOSITION

Inventors: Ramavatar Meena, Amit Gosai, Kamalesh Prasad, Kanchan Udata

Patent Application No. 202411076403 Date of Filling: 08-10-2024

Title: PROCESS FOR THE REGENERATION OF SPENT ZEOLITE MOLECULAR SIEVE
Inventors: Govind Sethia, Prayag Gajera

Patent Application No. 202411079112 Date of Filling: 17-10-2024

Title: A SEAWEED-BASED FORMULATION FOR ENHANCING SPROUTING VIGOUR
INPLANTS AND APROCESS FOR THE PREPARATION THEREOF

Inventors: Arup Ghosh, Pradipkumar Vaghela, Arun Kumar Das

Patent Application No. 202411087069 Date of Filling: 10-12-2024

Title: A COVALENT ORGANIC FRAMEWORK FOR POTASSIUM ION CONDUCTION
AND ITS METHOD OF PREPARATION THEREOF

Inventors: Sumit Kumar Pramanik, Rupa Bargakshatriya

Patent Application No. 202411098129 Date of Filling: 10-12-2024

Title: IMMOBILIZED BACTERIAL CONSORTIUM FOR REMOVAL OF PAHs

Inventors: Soumya Haldar, Pooja Thathola, Hitesh Thakarshibhai Saravaia, Sanak Ray
Patent Application No. 202411099850 Date of Filling: 17-12-2024

Title: PROCESS FOR CONTROL PRODUCTION OF SPORE-BASED SEEDLINGS
FROMULVA SPECIES

Inventors: Dinesh Kumar Sundarraj, Khanjan Hariprasadbhai Trivedi



12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

Patent Application No. 202511000303 Date of Filling: 02-01-2025

Title: APROCESS FOR THE PREPARATION OF AMIDES AND AMINES FROM NITRO
COMPOUNDS

Inventors: Pratihar Sanjay, Subramanian Palani Sivagnana, Mishra Jyotiranjan

Patent Application No. 202511000293 Date of Filling: 02-01-2025

Title: A PROCESS OF BROMINE PRODUCTION FROM SEA/SUBSOIL BRINE/
BROMIDE SOLUTION USING SOLID ACID CATALYST

Inventors: Sumit Balkrishna Kamble, Jasbir Kaur Mahey, Arvind Kumar

Patent Application No. 202511001318 Date of Filling: 06-01-2025

Title: A PROCESS FOR THE PREPARATION OF L-RHAMNOSE AND 5-
METHYLFURFURAL FROM GREEN SEAWEED ULVA AND A CATALYST THEREFOR
Inventors: Lakhya Jyoti Konwar, Satish Kumar Nayak, Dinesh Kumar Sundarraj, Palani
Sivagnana Subramanian, Veeraprakasam Veeragurunathan

Patent Application No. 202511001319 Date of Filling: 06-01-2025

Title: BENZO[de]QUINOLINE SPIRO SUCCINIMIDE COMPOUNDS AND A METHOD
OF PREPARATION THEREOF

Inventors: Subash Chandra Ghosh, Raj Naresh Patel, Dharmik Mahendra Patel, Dinesh
Gopichand Thakur, Nileshkumar Babubhai Rathod

Patent Application No. 202511001715 Date of Filling: 08-01-2025

Title: SPIROPIDION INTERMEDIATE AND A PROCESS FOR THE PREPARATION OF
SPIROPIDION THEREFROM

Inventors:  Subbarayappa Adimurthy, Sukalyan Bhadra, Subhash Chandra Ghosh,
Upendra Kumar Brijmohan Patel, Shubham

Patent Application No. 202511002271 Date of Filling: 09-01-2025

Title: NON-ISOCYANATE BASED POLYHYDROXYURETHANE MEMBRANE AND A
METHOD OF PREPARATION THEREOF

Inventors: Subramanian Saravanan, Palani Sivagnana Subramanian, Puyam Sobhindro
Singh, Dabas Shilpa, Barik Manas, Rathour Parul, Nandha Nayan

Patent Application No. 202511003555 Date of Filling: 14-01-2025

Title: AMINO-CONTAINING HETEROCYCLES INDUCED SEAWEED POLYMER AND A
PROCESS FOR SYNTHESIS THEREOF

Inventors: Ramavatar Meena, Satish Lakkakula, Nagarajan Dhanya, Amit Gosai, Arup
Ghosh, Kamalesh Prasad

Patent Application No. 202511003554 Date of Filling: 14-01-2025

Title: PROCESS FOR PRODUCTION OF POTASSIUM BROMIDE FROM SEAWATER
VIASELECTIVE EXTRACTION OF POTASSIUM

Inventors: Pabitra Baran Chatterjee, Debjani Pradhan

Patent Application No. 202511003860 Date of Filling: 16-01-2025

Title: ASYMMETRIC SEMIPERMEABLE POLYMER NANOFILM COMPOSITE
MEMBRANE AND APROCESS FOR THE PREPARATION THEREOF

Inventors: Santanu Karan, Manas Ranjan Puhan, Dinesh Bahadursing Vasave

Patent Application No. 202511027149 Date of Filling: 24-03-2025

Title: MIXED-MODE SOLAR DRYER EQUIPPED WITH DUAL COLLECTORS

Inventors: Subarna Maiti, Bhupendra Kumar Markam

Patent Application No. 202511028885 Date of Filling: 26-03-2025

Title: A PROCESS FOR THE EXTRACTION OF B-CAROTENE AND LUTEIN FROM
MARINE MICROALGAE

Inventors:  Dineshkumar Ramalingam, Arup Ghosh, Kirti Singhal, Shreya Sadukha,
Bhavika Mehta
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5.2 Indian Patents Granted:

1.

Patent Number: 544127 Date of Grant: 03-07-2024

Title: AQUEOUS CHITIN SOLUTIONS FORTIFIED WITH PLANT MACRONUTRIENTS AND
PROCESS FOR PREPARATION THEREOF

Inventors: Prasad Kamalesh, Singh Nripat, Sharma Gyandendra, Maity Tapan Kumar, Meena
Ramavatar, Ghosh Arup, Shinde Pramod Bapurao

Patent Number: 562207 Date of Grant: 10-03-2025

Title: HIGHLY SELECTIVE ULTRATHIN POLYMER NANOFILM COMPOSITE MEMBRANE AND
PROCESS FOR PREPARATION THEREOF

Inventors: Karan Santanu, Sarkar Pulak, Modak Solagna

Patent Number: 562683 Date of Grant: 17-03-2025

Title: CROSSLINKED COATING AND INTERPOLYMER ULTRAFILTRATION MEMBRANE WITH
INHERENT ANTIMICROBIAL ACTIVITY AND ITS METHOD OF PREPARATION THEREOF
Inventors: Jewrajka Suresh Kumar, Chandel Arvind Kumar Singh, Bhojani Gopal, Bhalani Dixit
Vinubhai, Kumar Avinash, Trivedi Jaladhi Sanjay Kumar

Patent Number: 562696 Date of Grant: 17-03-2025

Title: A PROCESS FOR DNA ISOLATION FROM BACTERIAL CELL USING SEAWEED BASED
NANOPARTICLES

Inventors: Raval Ishan Hareshbhai, Haldar Soumya, Moradeeya Pareshkumar Ghanshyambhai,
Rathod Manali Jagdishbhai, Basha Shaik

5.3 Foreign Patents Granted:

1.

Patent Number; US12227626 Date of Grant: 18-02-2025

Title: FLUORINATED-ALIPHATIC HYDROCARBON BASED STABLE
ANION-EXCHANGE MEMBRANE AND ITS METHOD OF PREPARATION THERE OF
Inventors: Shukla Geetanjali, Bhushan Mani, Kumar Sonu, Das Arindam Kumar, Sharma
Prerna, Singh Anuj Kumar, Shahi Vinod Kumar, Bhargava Bharat, Parvatalu Damaraju

6. Gl H TEUA UEIAIHIol
Papers Presented in Scientific Conventions

—_— —_— — — _— ——— —_ _

Shraddha Shukla, Mrinmoy Mondal, Saroj Sharma, Puyam Singh. Hazardous ions
remediation through low pressure-driven metallo-polymeric hollow fiber membrane.
International Conference on Materials and Membranes for Water and Energy-2024
(ICMMWE-2024), CSIR-CSMCRI, Bhavnagar, Gujarat, 11/07/2024.

Debjani Pradhan, Pabitra B. Chatterjee. Mesoporous silica derived dendritic hybrid
materials for uranium detection and adsorption, Best Poster Presentation, International
Conference on Materials and Membranes for Water and Energy-2024 (ICMMWE-2024),
CSIR-CSMCRI, Bhavnagar, Gujarat, 11/07/2024.

Krishnendu T. V., Rajeshree J. Bani, Divesh N. Srivastava. Value adding hydrogen
evolution reaction with simultaneous dye degradation using electrochemical method in
seawater. International Conference on Materials and Membranes for Water and Energy
(ICMMWE), CSIR-CSMCRI, Bhavnagar, Gujarat, 10-12/07/2024.

Rajeshree J. Bani, Krishnendu T. V., Sachin Kumar Godara, Divesh N. Srivastava, Gopala
Ram Bhadu. Ni-Co doped strontium hexaferrite as electrode material for OER and HER.
International Conference on Materials and Membranes for Water and Energy-2024
(ICMMWE-2024), CSIR-CSMCRI, Bhavnagar, Gujarat, 10-12/07/2024.

Gayatri Parmar, Bhaumik Sutariya. Evaluating the predictive accuracy of machine learning
models for assessing the feed spacer effectiveness using geometrical and operational
characteristics. International Conference on Materials and Membranes for Water and



10.

11.

12.

13.

14.

15.

16.

17.

18.

Energy-2024 (ICMMWE-2024), CSIR-CSMCRI, Bhavnagar, Gujarat, 10-12/07/2024.
Yagnik Ravaljogi, Bhaumik Sutariya. Design principles for energy and resource-efficient
membrane-based desalination systems. International Conference on Materials and
Membranes for Water and Energy-2024 (ICMMWE-2024), CSIR-CSMCRI, Bhavnagar,
Gujarat. 10-12/07/2024.

Priyanka Pandya, Ajeet Singh, Rajiv S. Maniyar, Meenakshi, Doongar R. Chaudhary.
Alleviating salinity stress in wheat (Triticum aestivum L.) by plant growth promoting
rhizobacteria isolated from halophytes. 9" Asian PGPR India Chapter National Conference
on “The Beneficial Microbes as Integrated Approach for Sustainable Agriculture:
Opportunities and Challenges” 2024, Bharathiar University, Coimbatore, 29-30/07/2024.
Gopala Ram Bhadu, Rajeshree J. Bani, Divesh N. Srivastava ST @ fag]d sqere g
BIg I ol S B @ Ufhar H fAgd IR @1 AT | Rashtriya Hindi
Vigyan Sammelan (RHVS) 2025. CSIR-AMPRI, Bhopal, MP, 30-31/07/2024.

Ganesh Kadam, Lakhya Jyoti Konwar. Synthesis of 5-hydroxymethylfurfural from biomass
derivatives through catalytic approach using hydrothermally stable supported-Nb solid acid
catalyst. National Conference on Catalysis for Energy, Environment & Sustainability
(CEES-2024), IICT, Hyderabad, 18-20/09/2024.

Satish Kumar Nayak, Lakhya Jyoti Konwar. Selective production of high value aroma
chemical 5-methylfurfural from algal carbohydrate L-rhamnose over NbOPO, supported
TiO, catalysts. National Conference on Catalysis for Energy, Environment & Sustainability
(CEES-2024), lICT, Hyderabad, 18-20/09/2024.

Ashish Maurya, Priyanka Dobariya, Karan Marvaniya, Ketan Patel, Shilpi Kushwaha.
Single-atom catalysis using thin films of polyoxometalates: Simplified electrodes towards
efficient H, evolution reaction. National Symposium on Heterogeneous Catalysis (HETCAT-
2024), The M. S. University of Baroda, Vadodara, Gujarat, 04-05/10/2024.

Shilpa Dabas, Saravanan Subramanian. Modular synthesis of spirocyclic carbonates:
Unravelling the synergistic interplay of electronic and electrostatic sites on phenolic catalyst.
4" National symposium on Heterogeneous Catalysis (HETCAT-2024), The M. S. University
of Baroda, Vadodara, Gujarat, 04-05/10/2024.

Manas Barik. The resurgence of old materials: Impact of boehmite-derived catalysts on
dihydropyran formation and their application in synthesizing fragrant derivatives. 4" National
symposium on Heterogeneous Catalysis (HETCAT-2024), The M. S. University of Baroda,
Vadodara, Gujarat, 04-05/10/2024.

Sunil Luhar, Kinjal Bajiravbhai Patel, Divesh Narayan Srivastava, Ylias Sabri, Ramkrishna
Rane, Samuel Ippolito. Development of a low-cost electrochemical sensor based on oxygen
plasma-modified plastic chip electrode for detection of Cxcl-10 biomarker. Electrochemical
Society PRIME 2024, Honolulu,Hawaii Convention Center & Hilton Hawaiian Village USA,
6-11/10/2024.

Kinjal B. Patel, Sunil Luhar, Divesh N. Srivastava. Early diagnosis of autoimmune diseases
through electrochemical bio-sensing using modified plastic chip electrode. Electrochemical
Society PRIME 2024, Honolulu, HI Hawaii Convention Center & Hilton Hawaiian Village
USA, 6-11/10/2024.

Parul Sahu. The interplay between patenting and publishing: A case study of academia-
industry collaborative R&D project. International Workshop on Patenting for Economic
Growth: Opportunities and Challenges. NAM S&T Centre and Ministry of Education, Tertiary
Education, Science and Technology, Mauritius (Virtual mode), 24-25/10/2024.

Barnabas Gao, Parul Sahu, Kirti Yenkie. An integrated approach for the recovery of marine
chemicals: Technoeconomic and sustainability assessment. AIChE Annual Meeting 2024,
San Diego, California, USA, 27-31/10/2024.

Bipin Baldaniya, Bhaumik Sutariya. Scope of electrospinning for the development of MD
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

membranes. OWOT under E30W 2024, CSIR-CSMCRI, Bhavnagar, 01/12/2024.

Kairavi Trivedi, Bhoomi R. Andharia. Assessment of inundation mapping in urban floods
using 2D HD model in HEC-RAS. 29" International Conference on Hydraulics, Water
resources, River & Coastal Engineering HYDRO 2024, Pune, 18-20/12/2024.

Bhaumik Sutariya, Govindkumar G. Amaliar. Performance assessment of a community
scale brackish water reverse osmosis system using exergy analysis. 77" Annual session of
Indian Institute of Chemical Engineers, CHEMCON 2024, NIT Jalandhar, 27-30/12/2024.
Smit Chhatrola, Bhawtik Jani, Sameer J. Bhatti, Parul Sahu. Dissolution enthalpy
measurements in ternary salt + water + organic solvent system. 77" Annual session of Indian
Institute of Chemical Engineers, CHEMCON 2024, NIT Jalandhar, 27-30/12/2024.

Parul Rathour, Saravanan Subramanian. Electrostatic influences on the organocatalytic
isomerization of industrially important epoxides at room temperature. 34" CRSI National
Symposium in Chemistry, IISER, Bhopal, 06-08/02/2025.

Prabhahar Murugan and Saravanan Subramanian. Electrostatically tuned hydrogen
bonding catalyst for the transfer hydrogenation and cyclization reactions. (Best poster
presentation award). 34" CRSI National Symposium in Chemistry, IISER, Bhopal, 06-
08/02/2025.

Parul Sahu. Impact of climate change on the occupational health and well-being of solar salt
workers. Indo-US Conference on Climate Change Impacts on Occupational and
Environmental Health (CliCON-OEH 2025), ICMR-NIOH, Ahmedabad, 26-28/02/2025.
Shraddha Shukla, Mrinmoy Mondal, Saroj Sharma, Puyam Singh. Advanced Water
Treatment with Metallo-Polymeric Hollow Fiber Membranes. AMTTR, 2025, [IT Mumbai,
03/03/2025.

Rajeshree J. Bani, Gopala Ram Bhadu, Divesh N. Srivastava. Electrochemically deposited
copper on plastic chip electrode as an electrode material for CO, reduction reaction
(CO,RR). Advances in materials science : Challenges and opportunities (AMSCO) - 2025.
Maharaja Krishnakumarsinhji Bhavnagar University, Bhavnagar, 07/03/2025.

Krishnendu TV, Rajeshree J Bani, Divesh N. Srivastava.Value Adding Hydrogen Evolution
Reaction with Simultaneous Dye Degradation using Electrochemical Method in Seawater.
Advances in materials science : Challenges and opportunities (AMSCO) - 2025. Maharaja
Krishnakumarsinhji Bhavnagar University, Bhavnagar, 07/03/2025.

Aadya Sharma, Gopala Ram Bhadu, Shilpi Kushwaha, Vaibhav Kulshrestha, Divesh N.
Srivastava. Development of a cost-effective indigenous electrolyzer for direct seawater
splitting using plastic chip electrode. Advances in materials science : Challenges and
Opportunities (AMSCO) - 2025. Maharaja Krishnakumarsinhji Bhavnagar University,
Bhavnagar, 07/03/2025.

Milan Dumraliya, Lakhya Jyoti Konwar. Sustainable production of L-rhamnose from ulvan
via a high-performance solid acid catalyst. Advances in materials science : Challenges and
opportunities (AMSCO) - 2025. Maharaja Krishnakumarsinhji Bhavnagar University,
Bhavnagar, 07/03/2025.

Shraddha Shukla, Mrinmoy Mondal, Saroj Sharma, Puyam Singh. Innovative Hollow Fiber
Membrane for Effective Toxic lon Remediation. Advances in materials science : Challenges
and opportunities (AMSCO) - 2025. Maharaja Krishnakumarsinhji Bhavnagar University,
Bhavnagar, 07/03/2025.

Ashish Maurya, Karan Marvaniya, Priyanka Dobariya, Ketan Patel, Shilpi Kushwaha.
Function-specific porous nanomaterials for the extraction of uranium from seawater, 16"
HOPE Meeting with Nobel Laureates organised by the Society for the Promotion of Science
(JSPS), in Yokohama-city, Japan, 09-13/03/2025.



7. 3G amf/lnvuted Talks

[l
—_—

—

Dr. Divesh N. Srivastava

e Electron Microscopy. Hands-On Workshop on Electron Microscopy, CSIR-Central Salt and
Marine Chemicals Research Institute, Bhavnagar, 03/03/2025.

e Fundamental and Applications of Electrochemical Sensors. 89" Online Refresher Course:
Sciences; at UGC - Malaviya Mission Teacher Training Centre, Sardar Patel University,
Vallabh Vidyanagar, 18/10/2024.

e Electron Microscopy. Department of Physics, M. K. Bhavnagar University, Bhavnagar,
06/09/2024 and 09/09/2024 (Two talks).

e Plastic Chip Electrode: An Electrode Platform with Versatility and Adaptability. ACS
IGNITION: Launching Science into the Future; Department of Chemistry, Indian Institute of
Technology-Gandhinagar, 13/04/2024.

Dr. Kamalesh Prasad

o Research and Technology competencies of CSMCRI at CSIR-IICT, One week One Theme
(Chemical) Curtain Raiser, Hyderabad, 16/07/2024.

e Extraction and Characterization of Marine Organics from seaweeds, CSIR-CSMCRI,
Workshop on Marine Chemicals-2024, Bhavnagar, 18/07/2024.

e |P& Technology know-how transfer - A CSMCRI Perspectives, at Dakshin Gujarat-IP &
Tech Transfer meetin collaboration with Charusat University, Ahmedabad, 02/08/2024.

e Technologies developed in CSMCRI on water desalination and Purification at National
Workshop on Technology Readiness Assessment of Drinking Water, ICCW-IIT Madras,
23/08/2024.

e Marine Organics from Seaweeds: A sustainable approach for their extraction and utilization
at National Conference on Recent trends in coordination chemistry and catalysis, SET
Science College and PG centre, Junagad, 30/08/2024.

o CSMCRItothe service of the nation and society: Opportunities for students at Department of
Pharmacy-opening of academic session, Gyanmanjari Innovative University, Bhavnagar,
28/12/2024.

e New solvent systems as sustainable media for bio-refinery of chemicals, functional
materials and fuels from Oceanic biomass at Integrating Synergism among Chemical
Processes and Technologies for Sustainable Development, ATAL Faculty Development
Programme (FDP), NIT-Surat, 15/02/2025.

o Deep eutectic Solvents: Can we think them for water technologies at Advances in Water
Treatment and Management (ICAWTM-25), Pandit Deendayal Energy Institute (PDEU),
Gandhinagar, 01/03/2025.

Dr. Pradeep Kumar Agarwal

e Role of SIMYB77 transcription factor from Sesamum indicum towards abiotic stress
tolerance in transgenic plants, Symposium on Current Trends and Chanllenges in Plant
Biotechnology, BITS Pilani, K.K. Birla Goa Campus, Goa, 24-26/02/2025.

Dr. Avinash Mishra
o Genetic transformation of groundnut for enhanced stress tolerance, National Symposium on
Fusing Biotechnology with Applied and Emerging Sciences: A Multidisciplinary Perspective,
Department of Applied and Interdisciplinary Sciences, Sardar Patel University, Vallabh
Vidyanagar, Anand (Gujarat), 05-06/03/2025.
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Dr. Subhdeep Neogi

e Custom-built Crystalline Framework Materials as Switchable Platform for Security
Application at CRSI-National symposium (west zone), [IT Gandhinagar, Gujarat, India,
13/09/2024.

o Programmable Meta-Organic Frameworks as Advanced Materials for Sustainable
Chemistry, UGC Malaviya Mission Teacher Training Centre (online), University of North
Bengal, India, 30/08/2024.

o Task-specific Functionalization in Porous Framework Materials for Environmental
Remediation and Sustainable Catalysis, International Conference on Modern Trends in
Inorganic Chemistry (MTIC XXI), IIT Kharagpur, 14-17/12/2024.

Dr. Subhash Chandra Ghosh

o Regioselective C-H Activation: A Strategic Approach to Functionalized Arenes and
Aldehydes, Energy, Functional Materials/Molecules, and Nanotechnology (ICEFN-2025),
and a National Workshop on Solid Waste Management (NWSWM), Kumaun University,
Nainital 263002, Uttarakhand, 20-22/03/2025.

o Regioselective C-H Functionalization/Annulation: An Efficient Route to Medicinally
Relevant Heterocycles, Sustainable Innovations in Drug Development-SIDD-2025 Indrashil
University (IU) Campus, Rajpur, Mehsana-382715 Gujarat, 24/03/2025.

o Directed Regioselective C-H Activation of Arenes and Aldehydes: Accessing Diverse
Molecular Scaffolds, National Conference; Chemistry-Innovation and Translations in Drug
Discovery-2025 (CITDD-2025), NIPER Ahmedabad, 27-28/02/2025.

o Directed Regioselective C-H Activation and Functionalization of Arenes, Hetarenes and
Aldehydes, Recent Advancement in Molecules and Materials for Sustainable Development
(RA2M-SD 2024), Haldia Institute of Technology, West Bengal, 07-09/08/2024.

Dr.Pramod B. Shinde

o Halophyte Salicornia brachiata for healthcare as nutraceutical and functional food,
International Conference on Communication and Dissemination of Traditional Knowledge
(CDTK-2024), CSIR-NIScPR & Gurugram University, Gurugram, 14/11/2024.

Dr. Kanti Bhooshan Pandey
o IFABICE HITHVHHISINGTS, HIGTIX BT A% TaraR] § TCHa T Bl
=i Fe—2024; FTHAGIR—UIN, HIUTS; 30-31 SeTs, 2024,

Dr.Bhoomi Andharia

« Scientific Design of Solar Salt Works and Technologies of CSIR-CSMCRI on Increasing Salt
Yield and Quality with Sustainability in Salt Industry, International Conference - SALT
FORUM 2024, New conference for global salt production and markets, in Abu Dhabi, UAE-
organized by Informed Industrial Mineral Forums & Research, UK, 18-20/11/2024.

» Research activities on scientific design, salt yield improvement and sustainable concrete
saltpan bed, National conference of 6" Cll National Salt Conclave 2025, Organised by
Confederation of Indian Industry, Thoothukudi — 628008 and ISMA at Hotel DSF Grand
Plaza, Thoothukudi, 31/01/2025.

Dr.Joyee Mitra

o Catalytic / Electrocatalytic applications of melamine-based hydrogen-bonded systems,
Department of Chemistry, University of Kalyani, West Bengal, 30/05/2024.



Catalytic / Electrocatalytic applications of melamine-based hydrogen-bonded systems,
Research Institute for Sustainable Energy (RISE), TCG Crest, Kolkata, 31/05/2024

A Charge-Assisted Hydrogen-bonded System as a Heterogeneous Organocatalyst for
Cascade Reaction, CRSI-Regional Symposium, lIT Gandhinagar, 06/09/2024.

Amine-rich Nickel(ll)-Xerogel as a Bifunctional Metallo-organo Catalyst for Aqueous
Knoevenagel Condensation and Solvent-free CO, Cycloaddition, National Conference on
Catalysis for Energy, Environment & Sustainability (CEES 2024), CSIR-IICT Hyderabad,
18-20/09/2024.

A Heterogeneous Hydrogen-bonded Organocatalyst for Cascade Condensation Reactions,
Recent Advances in Chemistry Research and Translation (ReACT-2025), IISER Kolkata,
31/01/2025-01/02/2025.

Amine-rich supramolecular silver(l) metallogels in catalysis and as membrane-targeting
broad-spectrum antibacterial agent, Sustainable Innovations in Drug Development (SIDD-
2025), Indrashil University, Gujarat, 24-26/03/2025.

Dr. Sukalyan Bhadra

3d-Metal-Catalyzed Single Electron Transfer-Promoted Transformations of Organic
Compounds, 30" International Conference on Organometallalic Chemistry 2024, Agra
(Hosting institute - IIT Kanpurand [IT Bombay), 14-18/07/2024.

New Organic Transformations via 3d-Metal-Catalyzed Single Electron Transfer, Recent
Advances in Chemical Sciences, [IEST Shibpur, 07-09/11/2024.

New Strategies for 3d-Metal-Catalyzed Single Electron Transfer-Induced Reactions,
Modern aspects of Green and Sustainable Organic Synthesis, Shiv Nadar University,
Greater Noida, 27-29/11/2024.

Single Electron Transfer-Induced Selective Transformations via C-Centered and N-
Centered Radicals, 7" International Symposium on C-H Activation, [IT Bombay, Mumbai,
06-09/12/2024.

Catalysis by Single Electron Transfer-Induced Formation of C-Centered and N-Centered
Radicals, 24" National Symposium on Catalysis (CATSYMP-24), Thapar Institute, Patiala,
24-26/02/2025.

Dr. Ketan Patel

Self-Sorted Polyoxometalate Clusters Sutured at Molecular Scale into Catalytic
Nanomembranes for oxygen evolution, National Symposium on Frontiers in Heterogeneous
Catalysis (HETCAT 2024), M. S. Universoty of Baroda, Vadodara, 04/10/2024.

Designing functionalized microporous thin films for molecular separation and energy
mineral extraction, International Workshop on Fostering Deep Membrane Science
Research for Desalination, Brine Reclamation and Resource, [IT Roorkee, 04-06/12/2024.
Functional microporous membranes for molecular separation, Young Associate Lecture
Series, S. N. Bose National Centre for Basic Science, 30/01/2025.

Engineering functionalized microporous polymeric thin films for Molecular separation and
energy mineral extraction, International Conference on Functional Materials for Next-Gen
Applications, SSN College, Chennai, 02-04/02/2025.

Large area functional driven microporous thin films for molecular separation and energy
mineral extraction, INYAS next generation scientist, CSIR-CLRI, Chennai, 04/02/2025.

Dr. Govind Sethia

Porous Materials for Adsorption and Separation of Gas Mixtures, Young Scientist Award by
Asian Assembly India Chapter, Advance Material Congress, Jodhpur Rajasthan,
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24/09/2024.

o Oxygen in Healthcare: From Natural Abundance to Critical Medical Supply at Rastriya Hindi
Vigyan Sammelan, CSIR-AMPRI, Bhopal, 30/07/2024

o Waste to Wealth: Circular Economy, Gyanmanjari Innovative University during Student
Innovation Fest 2024, Bhavnagar, 07/08/2024.

o AirSeparation Grade Zeolite-X for Adsorption and Separation Applications, 7" International
Oil & Gas Chemistry, Chemicals and Additives Conference, New Delhi, 26/09/2024.

Dr. Bipin G. Vyas

o Recent trends in the salt manufacturing process and its various applications, on the
occasion of Teacher's Day, Government Engineering College (GEC), Bhavnagar,
09/05/2024.

e Recent Trends in Salt Manufacturing Process & its Industrial Application, Student
Innovation Fest (SIF) 2024 under the theme of "Contribution of Indian Science and
Scientists at the Global Level" on 9th August 2024. Organized by: Vigyan Gurjari (Gujarat
Prant), Shantilal Shah Pharmacy College MKBU campus, 08/09/2024.

» World of salt and its industrial applications, 71" CSIR-Foundation day 2024, CSIR-CSMCRI
Bhavnagar, 04/10/2024.

Dr Srinu Tothadi
e Design and synthesis of multicomponent crystals and some aspects of understating of
proton states via XPS. 51" National Seminar on Crystallography (NSC51),
Visvesvaraya National Institute of Technology, Nagpur, 27-29/11/2024.

Dr. Shilpi Kushwaha

e Motivating Girl students of JNV Trapaj, Bhavnagar under Vigyan Jyoti and Jigyasa,
07/02/2025.

e Function Specific Self-Assembled Materials, Invited talk during Recent Advances in
Chemistry Research and Translation (ReACT-2025) conference at Interdisciplinary
Initiatives in Chemical Sciences, [ISER Kolkata, Mohanpur, 31/01-01/02/2025.

e Hamessing Advanced Self-Assembled Porous Materials in Sustainable Applications,
Invited talk in Departmental Seminar, Department of Chemical and Biological
Sciences, S. N. Bose National Centre for Basic Sciences, Kolkata, 04/02/2025.

e Porous Materials Invited talk as resource person for Igniting Curiosity: A one-Day
Symposium on Advanced Science for Young Researchers at Goa University in
association with INYAS INSA, 08/11/2024.

Dr. Gopal R. Bhadu
e Fundamental and applications of electron microscopy, Department of Chemical
Sciences, P. D. Patel Institute of Applied Sciences, Charotar University of Science and
Technology (CHARUSAT), Gujarat, 16/05/2024.
e Elementary Introduction to Optical and Electron Microscopy, PM SHRI Seth
Mukanchand Baliya Govt Girls Sr. Sec. School, Pali, Rajasthan, 24/02/2025.

Dr.Saravanan S.
e Exploring Alternatives in Catalysis: Organocatalytic approach towards the synthesis of
important heteroatoms, 7" International Symposium on C-H Activation, Indian Institute of
Technology Bombay, Mumbai, 06/12/2024.

o (Catalysis and its transformative impact on society at Department of Chemistry, Gyanmanjari



Innovative University, Bhavnagar, 31/01/2025.

Dr. Sumit B. Kamble

o Nanoadsorptive Magnetic Extraction of Microplastics from the Potable and Seawater at
Microplastic removal from the environmental mitrices: Current scenario, Challenged and
future future perspectives, Vertual model with CMR—NIREH, Bhopal, 22-23/08/2024.

Dr. Lakhya Konwar

o Rational development of sub-critical water stable solid catalysts for conversion of bio-
renewables, National Conference on Catalysis for Energy, Environment & Sustainability
(CEES-2024), [ICT, Hyderabad, 18/09/2024.

Dr. Mrinmoy Mondal

e Membrane Science and Separation Technologies: R&D Activities @CSIR-CSMCRI at
Exploring Research Collaboration Opportunities: GTU-Research Scholars/PG-Students
with CSIR-CSMCRI - Bhavnagar, Gujarat Technological University, Chandkheda,
Ahmedabad, 25/02/2025.

8. 3TAN-A¥AT A4/ Networks and Interagency linkages

SN

transfer
1 28/02/2025

Date of the

Date of the technology

Process for the preparation of
carveol and alpha-campholenic
aldehyde from alpha-pinene

Name of Client

Hello Aromachem Pvt Ltd,
Ghaziabad

2 | 17/01/2025

Kappaphycus alvarezii Sap, its
method of production from
seaweed as basic raw material,
and its application

Brahma Kamal Research LLP,
Bhubaneshwar

3 | 26/09/2024

Hollow fiber ultra-filtration
membranes for water
purification and removal of
pathogens

Memtrix Technologies LLP,
Ahmedabad

4 | 06/06/2024

Process Know-how for End-of-
life Reverse Osmosis
Membrane Rejuvenation

Membrane Engineering
Private Limited, Delhi

5 | 17/04/2024

Self-powered mobile van for
water purification/desalination to
provide safe potable water

Rite Water Solutions (1) Pvt.
Ltd, Nagpur, Maharashtra
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8.2 gHSIAT STY9 IR BXATER / MOU Signed

SN

Date of the

transfer

Date of the technology

Name of Party/Licensee

Type of
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To study the natural brine water
availability in GRK, natural path

Gujarat Heavy Chemical

Aggrement

1 | 27/03/2025 of the sea water towards Khavda | Limited (GHCL), TSP
and Dhordo and impact due to Ahmedabad
the proposed site development
Dr. Jaimin Vasa
2 | 25/03/2025 General MoU A e MoU
Gujarat Chemicals
3 | 25/03/2025 General MoU Association, Ahmedabad MoU
1KW vanadium redox flow
4 | 19/03/2025 batteriy with indigenous cation Ceqtral FOERRESEETED | MO0
Institute, Bangalore GAP
exchange membrane
Turnkey project on design,
development, fabrication, testing, .
5 | 17/03/2025 and commissioning of a mobile Ke.rala Water Authority, TSP
P Thiruvananthapuram
water purification and
desalination van
Feasibility of discharge of treated
waste water from bromine plant | Gujarat Heavy Chemical
o | Mhveze into impervious ponds of salt Limited (GHCL) S
works and use
. , M/s. Khosmic Magnesium
7| o5i0gj2025 | o 107 e EXENSONOTTIME 1 g pparine Chemicals | 1"
Private Limited, Madurai
Process for the preparation of
8 |28/02/2025 | carveol and alpha-campholenic | o0 Aromachem Pvt.
) Ltd, Ghaziabad
aldehyde from alpha-pinene
9 |14/02/2025 | General MoU Pandit Deendayal Energy |\,
University, Gandhinagar
Guru Nanak University,
10 | 20/01/2025 General MoU Ibrahimpatnam, MoU
Hyderabad
Kappaphycus alvarezii Sap, its
1| 17/01/2025 method of produptlon from . Brahma Kamal Research KHW
seaweed as basic raw material, | LLP, Bhubaneswar
and its application
12 | 15/01/2025 General MoU [IT Tirupati, Tirupati MoU
Addendum agreement for
extension of time period of
collaborative project entitled
“Proof of concept and feasibility | Agrocel Industries Private | Addendum
13| 10/01/2025 studies on the development of Limited, Kutch CLP

seaweed based thin films for
flexible packaging applications
suitable for agro products”




Cation exchange membranes for

High Energy Batteries (India)

| e Electrochemical Energy Systems Ltd, Chennai IE3F
NDA for “Deployment of technology
15 | 18/12/2004 | 1Or recovery of water soluble Zuari Farmhub Limited, Goa | NDA
Sulphate of Potash from distillery
ash”
Polyamide composite reinforced . .
16 | 04/12/2024 hollow fiber membrane for extraction Pl ciioedE by CLP
. Ahmedabad
of clean water from saline wastewater
17 | 221112004 Consultarlcy work on “Reduction of Shree Reﬂneq Salt CNP
pH of salt Company, Rajasthan
Expert opinion, Pre-feasibility report
and Detailed Feasibility of proposed
site of 3000 ha Area for M/s Grasim Grasim Industries Limited
18 | 04/11/2024 Industries Limited at Akhol village, (Aditya Birla Group) TSP
Khambhat, Dist. Anand for y P
development of Solar Salt Works for
the salt production
Technical services towards "Trial for
autopsy and rejuvenation of Used . .
19 | 22/10/2024 SWRO Membrane to enhance life Reliance Industries Limited | TSP
span of membrane elements "
NDA for "Membranes for the .
20 | 22/10/2024 | vanadium redox flow battery UIEID S s Ml NDA
o Bengaluru
application
Hollow fiber ultra-filtration . .
21 | 26/09/2024 | membranes for water purification and | Memrx Technologies LLP, -1,y
Ahmedabad
removal of pathogens
22 | 02/09/2024 | MoU for BIRAC GAP with GLS ERERLIDERICEBIR) | ey
Ltd, Vadodara
(1). Gram Daxinamurti Trust,
MoU for seaweed seedlings Manar; (2). Agastya Marine
28 | 07/08/2024 | 1 duction Private Ltd. (AMPL), MoU
Bhavnagar
Exploring possibility of production of . .
24 | 26/07/2024 SOP of desired quality from wet ash DCM Shnram EL S TEEiT CNP
o : Limited, Delhi
of SW incinerator boiler
Process Knowhow for the End-of-life Membrane Enaineerin
25 | 06/06/2024 | Reverse Osmosis Membrane ombrane =ngineering KHW
. . Private Limited, Delhi
Rejuvenation
Process development for microalgal O IIoEiten P e
26 | 06/06/2024 geveiop 98 | Limited, Annanda Chowk, | CLP
based high value products
Jharkhand
(1) Advanced Centre for
Treatment, Research and
Education in Cancer
27 | 29/05/2024 General MoU (ACTREC), Mumbai MoU

(2) Ramnarain Ruia
Autonomous College
(RRAC), Mumbai
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28 | 15/05/2024 General MoU IT Delhi MoU
29 | 10/05/2024 | General MoU Gyanmanjari Innovative Mo
University, Bhavnagar
Self-powered mobile van for water . .
30 | 17/04/2024 | purification/desalination to provide E'te WEETSIIRISIDIE, | ey
td, Nagpur, Maharashtra
safe potable water
§ 31 | 16/04/2024 To avail the services of Venture Entrepreneurship MoU
S Center Development Center, Pune
P Memorandum of Understanding Envision Enviro
§ | e (MoU) for Joint Collaboration Technologies Pvt. Ltd. AL
% Environmental
§ Configuration/characteristics of the
E 33 | 08/04/2024 proposed s@e (between.Mathvada to GularaF Maritime Board, sSSP
9 Sartanpur village coastline area) for | Gandhinagar
§ expansion of Alang Sosia Ship
S recycling yards
Periodical monitoring of coastal water
pollution to evaluate the impact of the
port activity on coastal water with . "
!E 34 | 08/04/2024 respect to ecology and environment g:’:l (;;\itnl\ga;ﬁlme Izt CLP
at Navlakhi Port, Gujarat as per the g
order of National Green Tribunal
(NGT)
35 | 02/04/2024 | Brine Salt Processing and Purification | o Cnerdy India Private
Limited, Gurgaon
8.3 GRATSIAT / Projects
Project No. Project Title Funded By Name of the Pl |  Amount
received in
2024-25 (In
%)
Grant-In-Aid Projects
1 BDIM/GAP/2 | Decentralized Multistage Biotechnology Industry | Dr. Sanak Ray | 24,24,200
187/2024-25 | Constructed Wetland System for | Research Assistance
= Sewage Treatment and Council (BIRAC), New
g Resource Recoveries for Delhi
$ Circular Economy Generation
= (DMCW-CiEco)
2 2 BDIM/GAP/2 | Optimization of Recovery Bureau of Indian Dr. Sanjay D 2,69,818
5 188/2024-25 | Efficiency of Reverse Osmosis- | Standards (BIS) Patil
5 Based Point-Of-Use Water
Treatment Systems
3 | BDIM/GAP/2 | Towards discovery and Ministry of Earth Dr. Pramod B | 65,000
%' 189/2024-25 | development of novel drugs and | Sciences, New Delhi Shinde
14 pharmaceuticals
% 4 | BDIM/GAP/2 | Climate-smart ruminant feed Biotechnology Industry | Dr. Arup 17,90,742
190/2024-25 | additives: Algae, microbes Research Assistance Ghosh
consortia for sustainable enteric | Council (BIRAC),
methane abatement, improved | New Delhi
health, and enhanced
146 productivity in Indian cattle




Consultancy Projects

5 | BDIM/CNP/1 | Consultation for “Commissioning | Office of The Executive | Dr. SanjayD | 3,60,000
437/2024-25 | of 02 nos. of desalination plant Engineer, West Bengal | Patil
with capacity ranging from
10,000 LPH - 13,000 LPH”
6 | BDIM/CNP/1 | Exploring possibility of production | DCM Shriram Bio Mr. P. Maiti 10,00,000
438/2024-25 | of Sulphate of Potash “SOP” of Enchem Limited
desired quality from wet ash of Unit, Uttar Pradesh
SW incinerator boiler
7 | BDIM/CNP/1 | Consultancy Project on Shree Refined Salt Dr. Arvind 2,92,500
439/2024-25 | "Reduction of pH of salt" Company Nagaur, Kumar
Rajasthan
Sponsored Projects
8 | BDIM/SSP/14 | Environmental configuration/ Gujarat Maritime Board, | Dr. Sanak Ray | 12,00,000
49/2024-25 characteristics of the proposed Gandhinagar
site (between Mathvada to
Sartanpur village coastline area)
for expansion of Alang Sosia ship
recycling yards
Collaborative Projects
9 | BDIM/CLP/12 | Process development for lloT Innovation Private | Dr. Sourish 1,87,500
20/2024-25 microalgal based high value Limited, Jharkhand Bhattacharya
products
10 | BDIM/CLP/12 | Process development for Sureness Innovations Dr. Sourish 5,12,500
21/2024-25 bioremediation of industrial Minds Private Limited Bhattacharya
wastewater from steel industry Raipur, Chhattisgarh
using microalgae and its effective
utilization of microalgal biomass
Production at a scale of 50 Kg
biomass production at Jindal
Steel Power Plant, Angul, Odisha
11 | BDIM/CLP/12 | Periodical monitoring of coastal | Gujarat Maritime Board, | Dr. S. Haldar | 24,00,000
22/2024-25 | water pollution to evaluate the Gandhinagar
impact of the port activity on
coastal water with respect to
ecology and environment at
Navlakhi port, Gujarat as per the
order of National Green Tribuanl
(NGT)
Technical Services Project
12 | BDIM/TSP/14 | Expert opinion, Pre-feasibility Grasim Industries Dr. Arvind 5,40,000
51/2024-25 report and Detailed Feasibility of | Limited, Chemical Kumar

proposed site of 3000 ha Area for
M/s Grasim Industries Limited at
Akhol village, Khambhat, Dist.
Anand for development of Solar
Salt Works for the salt production

Division, Jamnagar,
Gujarat
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13 | BDIM/TSP/14 | Cation exchange membranes for | High Energy Batteries | Dr. Vaibhav 3,92,122
52/2024-25 Electrochemical Energy Systems | (India) Ltd, Pudukkottai | Kulshreshta
14 | BDIM/TSP/14 | Rejuvenation of 60 end-of-life Reliance Industries Dr. Hiren D. 7,99,680
53/2024-25 reverse osmosis membrane Limited, Jamnagar Raval
elements and autopsy of 2
membrane elements from RIL,
Jamnagar
GDA Projects/Others
15 | BDIM/GDA/1 | Award of DST-INSPIRE Department of Science | Dr. Amal 5,43,920
021/2024-25 | Fellowship to Ms.Akanksha [IF- | & Technology, New Kumar Mandal
220459] for pursuing PhD at Delhi (Guide)
CSIR-CSMCRI, Bhavnagar
16 | BDIM/GDA/1 | Award of DST-INSPIRE Department of Science | Dr. Arup 5,43,920
022/2024-25 | Fellowship to Ms.Kevadiya Mansi | & Technology, New Ghosh (Guide)
Bharatbhai [IF-220379] for Delhi
pursuing PhD at CSIR-CSMCRI,
Bhavnagar
17 | BDIM/GDA/1 | Award of DST-INSPIRE Department of Science | Dr. S. 5,43,920
023/2024-25 | Fellowship to Ms.Vadariya & Technology, New Adimurthy
Hetaviben Arvindbhai [IF-210748] | Delhi (Guide)
for pursuing PhD at CSIR-
CSMCRI, Bhavnagar
18 | BDIM/GDA/1 | International Conference on CSIR - CSMCRI Dr. Puyam NA
024/2024-25 | Materials and Membranes for Singh
Water and Energy (ICMMWE -
2024)
19 | BDIM/GDA/1 | Award of SERB National Post- ANRF, New Delhi Ms. Nidhi 7,06,800
025/2024-25 | Doctoral Fellowship of Ms. Nidhi Hans
Hans
20 | BDIM/GDA/1 | Training program on The Accounts Officer, Dr.S.C. NA
026/2024-25 | "Fermentation Technology" under | Pay & Accounts Officer | Upadhyay

ESDP Scheme

(MSME), New Delhi

9. HI-Id T8 fa& 1= / Human Resource Development

e

e

9.1 W% Ul gIRT ufdeior sriehdl & 9rficr

Training Programs attended by staff

« Dr. D. R. Chaudhary, Application of Drone Technology Smart Agriculture Drone
Technology for Smart Agriculture and Precision Farming, CSIR-HRDC, Gaziabad,
19-21/02/2025




9.2 Ug<d 91U / Ph. D. Awarded

SN Ph. D. Conferment Title of Thesis Name of University
Awardee date Supervisor &
Co-supervisor
1 Ms. Sanju 01/04/2024 | Isolation, structure elucidation and Dr. Pramod AcSIR
Singh application of bioactive Components | Shinde & Dr.
from selected endophytes of Avinash Mishra
Salicornia brachiata Roxb.
2 | Mr. Pankaj 16/04/2024 | Determining extent of variations in Dr. Vaibhav AcSIR
Shivaji functional traits among natural and | Mantri & Dr.
Dawange cultivated populations, demographic | Santlal J Jaiswar
and metabolite profiling, as well as
validating use of SSR markers for
selecting germplasm in Gracilaria
dura (C. Agardh)
3 | Mr. Jaymin 27/05/2024 | Decentralized application of solar Dr. Subarna AcSIR
Somabhai thermal energy using evacuated Maiti
Patel tube collector (ETC) technology
4 | Ms. Rathod 14/06/2024 | Fabrication and application of stable | Dr. Vaibhav AcSIR
Nehal bipolar membranes: effect of layer | Kulshreshtha
Hitendrasinh thickness and interfacial layer
5 | Ms. Anusuya | 14/06/2024 | Computational studies to examine Dr. B. Ganguly | AcSIR
Saha the role of electronic and non-
bonded interaction in designing new
organic materials and their possible
applications
6 | Mr. Tapan 20/06/2024 | Studies on the valorization of bio- Dr. Kamalesh AcSIR
Kumar Maity based and polyethylene terephtha- | Prasad & Dr.
late (PET) solid waste using tetra- Ramavtar
lkylammonium hydroxide aqueous Meena
solution
7 | Mr. Ashis 06/07/2024 | Triazine Based Materials: Design Dr. Joyee Mitra | AcSIR
Chhetri Strategy and Applications
8 | Mr.Kuldeep | 25/07/2024 | Studies on Efficient Processing of Dr. Arvind AcSIR
Singh Biomass/Biomaterials Employing Kumar
Deep Eutectic Solvents and lonic
Liquids
9 | Mr. Sanjay 17/08/2024 | Neoteric Solvents Based Colloidal Dr. Arvind AcSIR
Formulations: Applications in Synth- | Kumar
esis of Advanced Materials
10 | Mr. Sanjay 23/08/2024 | Functionalized Materials for Sensing | Dr. Alok Ranjan | AcSIR
Yadav and Removal of Toxic Analytes from | Paital
Aqueous Solutions
11 | Mr. Avinash | 23/08/2024 | Synthesis of Hydrophilic/Amphiphilic | Dr. Suresh AcSIR
Kumar Copolymers and Conetwork Gels by | Kumar
Nucleophilic Reaction for Biomedical | Jewrajaka & Dr.
Applications S. Haldar
12 | Ms. Riya 06/09/2024 | Studies on the Development of Dr. Pabitra AcSIR
Ghosh Optical Probes for Selected Biomar- | Chatterjee
kers of Cancer and Oxidative Stress
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13 | Mr. Sunil 15/10/2024 | Tailoring of the electrode for various | Dr. Divesh N. AcSIR
Luhar electrochemical biosensors Srivastava
14 | Mr. Amishwar | 23/10/2024 | Supported Nanoscale Bimetallic Dr. Sanjay AcSIR
Raysing Catalysts for Dehydrogenation, Pratihar
Shelte Hydrogenation, and Tandem (de)
hydrogenation reaction
15 | Mr. Sachin 25/10/2024 | Some attributes of biology and Dr. Vaibhav AcSIR
Gajanan seasonality in green seaweed Ulva | Mantri & Dr.
Rathod (Chlorophyta) Monica Kavale
16 | Ms. Payal 25/10/2024 | Study of trade-offs during the Dr. Vaibhav AcSIR
Bodar transition from vegetative to Mantri & Dr.
reproductive phase in Ulva Rajendra Thakur
17 | Mr. 29/10/2024 | Functional Supramolecular Dr. Amal Kumar | AcSIR
Vishwakarma Materials: Design, Preparation, Mandal
Ravikumar Characterization, and Application
Ramlal
18 | Mr. Jigar 04/11/2024 | Effective use of solar energy for Dr. Subarna AcSIR
Kishorbhai controlled drying applications Maiti
Andharia
19 | Mr. 10/11/2024 | Development, heat transfer analysis | Dr. Subarna AcSIR
Bhupendra and computational modelling of a Maiti & Dr.
Kumar new decentralized solar collector Sadhana Rayalu
Markam
20 | Ms. Gandhi 06/12/2024 | Interaction of red and brown Dr. Arup Ghosh | AcSIR
Grishmaben seaweed based biostimulant
Rajeshkumar formulation with agriculturally
important soil microbes with respect
to their effect on productivity and
quality of Maize (Zea mays)
21 | Ms. Priyanka | 06/12/2024 | Characterization of Sesamum Dr. Pradeep K. | AcSIR
Rajput indicum SIMYB77 in plants towards | Agarwal
abiotic stress tolerance
22 | Mr. Anik 03/02/2025 | Design Strategies for Dr. Sumit Kumar | AcSIR
Kumar Dey Nanostructured Materials for Pramanik & Dr.
Application in Bio-imaging and Amitava Das
Energy
23 | Ms. Shilpa 03/02/2025 | Development of organocatalyst and | Dr. S. AcSIR
non-precious metal derived catalyst | Saravanan

for the chemical fixation of carbon
dioxide




9.3 uerd feu v uRAISHT/ rcudiferd ldneror

Project / Short-Term Training Provided

Degree

Supervisor

University/Institute

1 MS.' Greeshma M. Sc. Botany Dr. Pradeep Kumar Central University Of Kerala, Kerala
Sojan Agrawal
5 Ms. Chaitrali M. Sc. Organic | Dr. Ankush V Sanjay Ghodawat University, Kolhapur,
Suresh Kabbin | Chemistry Biradar Maharastra.
Mr. Satyam Vijay M. SC'. Dr. Ankush V Sanjay Ghodawat University, Kolhapur,
3 Analytical .
Kore . Biradar Maharastra.
Chemistry
4 Mr. Alwin M. Sc. Botan Dr. Satish Christ Deemed to be University, Bangabore,
George ¢ T Y| Lakkakula Karnataka.
Ms. Hetvi M. Sc. Dr. Sourish P D Patel In§t|tutg of App!|ed Science,
5 Dasadiya Microbiology Bhattacharya Charotar University of Science and
Technology, anand, Gujarat
Mr. Anup M. Sc. Organic . . Department of chemistry, Sardar Patel
2 Vadodariya Chemistry o, il el University, Vallabh Vidhya nagar, Anand.
A D Patel Institute of Applied Science,
7 LA: D:anshree Mic?gbiolo Dr. Sandhya Mishra | Charotar University of Science and
pp 9y Technology, Anand.
8 Ms. Vaidehi M. SC'. Dr Hiren D. Raval SS Jain Subodh PG College Jaipur,
Swarnkar Chemistry Rajasthan.
9 Ms. Aptara M. Sc. Botany Dr. V?'bh‘"” A Fergusson College Pune, Maharashtra
Puranik Mantri
LB SHEIIELL B.Tech Dr. S. Dinesh Bharathidasan University, Tiruchirappalli,
10 | Mohamed : :
: Biotechnology | Kumar Tamilnadu-620024.
Ibrahim
1| Mr.1. Eswar B.Tech Dr. S. Dinesh Bharathidasan University, Tiruchirappalli,
B Biotechnology | Kumar Tamilnadu-620024.
Ms. Devarshi B.Tech Dr. Pramod B. N .
12 Vaghela Biotechnology | Shinde Parul University, Vadodara, Gujarat.
Mr. Bhumik B.Tech Dr.D.R. N .
13 Nandha Biotechnology | Chaudhary Parul University, Vadodara, Gujarat.
o |V usben s e v s (GRS SR
Vinodbhai Gohil | Science Bhattacharya ) g Y
Bhavnagar
Ms. Priyanshi Dr. Bhaumik Dharmashi Desai University, Nadiyad, Kheda,
15 B.Tech . .
Mer Sutariya Gujarat.
16 Mr. Mahajayan | M.Tech Dr. Satish Bharathidasan University, Tiruchirappalli,
C Biotechnology | Lakkakula Tamilnadu-620024.
Mr. . . Lo .
. M.Tech Dr. Satish Bharathidasan University, Tiruchirappalli,
17 grlshakuamar M Biotechnology | Lakkakula Tamilnadu-620024.
18 Mr. Arnav BSMS Dr. Sukalayan Indian Institute of Science Education and
Ashish Tagare Chemistry Bhadra Research Berhampur, Oddisa.
Mr. Kakkad . , . .
19 | Sarthak gﬁgﬂn?ist Dr. Joyee Mitra Eg;aer; :Sﬁt&?)tli ac?; Science Education and
Mukeshbhai i '
BSMS . , . .
20 | Ms. Shruti Gupta | Biological By, Azl Wl | LS00 DRSS 64 Seleies Eclaeian fnd
. Research Bhopal.
Science
Mr. Chandan M. S.C' Dr. Santlal J. National Forensic Sciencis University,
21 Environmental : . .
Kumar Science Jaiswar Gandhinagar, Gujarat.
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Ms. Archana M. Sc. . . . .
22 Jena Chemistry Dr. S. Adimurthy National Intitute of Technology, Raipur
Mr. Sabaridaran | M.Tech . Bharathidasan University, Tiruchirappalli,
23 B Biotechnology Dr. Dinesh Kumar R Tamilnadu-620024.
o4 Mr. Devesh B. Sc. Dr. Ramavatr Deharadun Institute of
Pandey Chemistry Meena Technology,Uttarakhand.
Ms. Yasneem M. Sc. . . Koneru Lakhshmaiah Education
25 Begam Chemistry Dr. Srinu Tothad Foundation, Aadhra Pradesh
Ms. Nautakki M. Sc. . . Koneru Lakhshmaiah Education
29 Uma Maheswari | Chemistry DI S ! Foundation, Aadhra Pradesh
Ms. Vidigina M. Sc. . Koneru Lakhshmaiah Education
27 Sahiti Chemistry Dr. S. Adimurthy Foundation, Aadhra Pradesh
28 55 EEISE M.’ SC'. Dr. R. B. Thorat Nirma University, Ahemdabad, Guijrat
Rohan Microbiology
29 | Ms. Sapna Patel M_.Tech Dr. Avinash Mishra IILM University Greater Noida,
Biotechnology Utterpradesh.
Mr. Nagariya M. Sc. Mr. K G Vijay . N .
30 Dhey Manojbhai | Microbiology Anand Nirma University, Ahemdabad, Gujrat
Ms. Aarya B.Tech
31 - hary Chemical & Dr. Bipin Vyas Indrashil University, Rajkot, Gujarat.
Patadiya . .
Biotechnical
Ms. Darshita ElsL
32 Maii Chemical & Dr. Bipin Vyas Indrashil University, Rajkot, Gujarat.
Biotechnical
B.Tech
33 Mr. Akash Chemical & Dr. Anshul Yadav Indrashil University, Rajkot, Gujarat.
Pandey . .
Biochemical
Mr. Aswin M. S.C' Dr. Vaibhav A. National Forensic Sciencis University,
34 . Environmental . . .
Alichen . Mantri Gandhinagar, Gujarat.
Science
, School of Bioengineering and Food
35 Mr. Prateek B:Tech Mr. K G Vijay Technology Shoolini University, Solan,
Kumar Sen Biotechnology | Anand .
Himachal Pradesh
Ms. Vedatrayee | B.Tech Dr. Bhoomi . .
36 Pattanayak Biotechnology | Andharia Heritage Institute Of Technology, Kolkata.
Ms. Bidipta B.Tech Dr. Bhoomi . .
37 Pramanick Biotechnology | Andharia Heritage Institute Of Technology, Kolkata.
38 | Mr. Arnab Paul B:Tech Dr. V.'pm Clizrinfe Heritage Institute Of Technology, Kolkata.
Biotechnology | Joshi
Mr. Devnarayan | B.Tech Dr. Vipin Chandra . .
39 Das Biotechnology | Joshi Heritage Institute Of Technology, Kolkata.
40 | Ms. Jeuti Sen M. SC'. Dr Hiren D. Raval Department Of Chemical Science, Tezpur
Chemistry University, Asam
M. Sc. Cell ., , A
41 | Mr. Nitya Bhattt | Molecular Mr. K G Vijay Dr. Vikram Sarabha| Institute of Qell &
. Anand Molecular Biology, Vadodara Gujarat.
Biology
. TNJFU-Institute of Fisheries
Ms. P. Negotha | B. Tech Dr. Satish .
42 Nishana Biotechnology | Lakkakula ERIERIERG LA L

Vaniyanchavai, Chennai, Tamilnadu.




Kamaraj College of Engineering &

Mr. J. B. Tech Dr. V. .
43 Nmbeeswari Biotechnology | Veerugurunathan Technology, SPG. Chidambara Nagar, K.
Vellakulam, Tamilnadu.
Ms. Divya M. Sc. Dr. Sukalayan . .
44 Kumari Chemistry Bhadra Indian Institute of Technology Jammu
45 Ms. Navadha M.‘ SC'. Dr. S. Haldar Nirma University, Anemdabad, Gujrat
Mehta Microbiology
Mr. Gohil L . N
46 | Vishwaskumar Milc?gl')iolo Dr. S. Haldar g%:cgagfrgzg cg;atwe University,
Rasikbhai v gar, =y
. Dr. Vaibhav . .
47 | Ms. K. M. Sapna | Ph. D. Physics Kulshrestha MNIT, Jaipur, Rajsthan
Ms. Niyati Diploma,
48 | Naranbhai Chemical Mr. lSamle 1Sl Sir BPTI Bhavnagar, Gujarat
. L Prajapati
Metaliya Engineering
Mr. Madhavbhe}l B.E. Mr. Bhupendra Government Engineering College,
49 | Dharmndrabhai . .
. Mechanical Makram Bhavnagar, Gujarat
Dumraliya
50 | Ms. Smriti Bajaj M: SC'. Dr. AS|sh Kumar Mqhanlal Sukhadia University, Udaipur,
Microbiology Parida Rajasthan
51 | Ms. Satvika Dixit M.’ SC'. Dr. Moutusi Manna Mqhanlal Sukhadia University, Udaipur,
Microbiology Rajasthan
50 Mr. Ravi B.E. Dr. Vaibhav Government Engineering College, Rajkot,
Shringrakiya Automobile Kulshrestha Gujarat
Ms. Megha M. Sc. . . Baselius College, Mahatma Gandhi
53 Mariet Chemistry Dr. Sanjay Pratihar University, Kottayam, Kerala
54 Ms. Rathna M. Sc. Dr. Saniay Pratihar Baselius College, Mahatma Gandhi
James Chemistry - oanay University, Kottayam, Kerala
55 Ms. Sreelekshmi | M. Sc. Dr. Saniay Pratihar Baselius College, Mahatma Gandhi
KS Chemistry - oanay University, Kottayam, Kerala
56 | Ms. Vaishnavi R M. Sc. Dr. P.S. Baselius College, Mahatma Gandhi
' Chemistry Subramanian University, Kottayam, Kerala
. M. Sc. , . Baselius College, Mahatma Gandhi
57 | Ms. Aswathi P.P. Chemistry Dr. Sanjay Pratihar University, Kottayam, Kerala
58 Mr. Vaghela M. Pharm. Dr. Pramod B. Dr. Subhash University, Junagadh,
Kuldeep Pharmaceutics | Shinde Gujarat.
- M. Sc. Life Dr. S. Dinesh Bharathidasan University, Tiruchirappalli,
59 | Ms. 3. Nithisha Science Kumar Tamilnadu-620024.
M. Sc. Dr. V. Bharathidasan University, Tiruchirappalli,
S0 Lo Ok AT Biotechnology | Veerugurunathan Tamilnadu-620024.
M. Sc Shri Alpesh N. Patel Post Graduate
61 | Ms. Priti Pateliya | .., Dr. Aneesha Singh | Institute of Science and Research,
Biotechnology .
Anand, Gujarat.
Shri Alpesh N. Patel Post Graduate
62 M?' el M Sc. Dr. Aneesha Singh | Institute of Science and Research,
Krishna Biotechnology .
Anand, Gujarat.
Mr. $m|t M. Sc. Dr. Lakhya Jyofi Shnl Alpesh N: Patel Post Graduate
63 | Sunilkumar . Institute of Science and Research,
Biotechnology | Konawar .
Parmar Anand, Gujarat.
o Moan s ousn | AP P Pt e
Chaudhary Biotechnology | Parida ’

Anand, Gujarat.
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Shri Alpesh N. Patel Post Graduate

65 M. Yash M Sc. Dr. .ASISh Kumar Institute of Science and Research,
Sabhani Biotechnology | Parida .
Anand, Gujarat.
. Shri Alpesh N. Patel Post Graduate
66 B M = Dr. Sanak Ray Institute of Science and Research,
Panchal Biotechnology .
Anand, Gujarat.
Shri Alpesh N. Patel Post Graduate
67 | Mr. Pujan Patel M Sc. Dr: Santial J Institute of Science and Research,
Biotechnology | Jaiswar .
Anand, Gujarat.
. Shri Alpesh N. Patel Post Graduate
68 b Khusr_u M Sc. Dr. Khanjan Trivedi | Institute of Science and Research,
Chaudhari Biotechnology .
Anand, Gujarat.
: M. Sc. Life Dr. S. Dinesh Bharathidasan University, Tiruchirappalli,
69 | Ms.A.-Sineka | giience Kumar Tamilnadu-620024.
Ms. Dave Kruti M. Sc. Dr. Ramavatr Shn. e N.' el sl Ereies
70 L . . Institute of Science and Research,
Pankajbhai Biochemistry Meena .
Anand, Gujarat.
Ms. Goswami M. Sc. Dr. Ramavatr Shn. Alpesh N.' Patel Post Graduate
71 . A . Institute of Science and Research,
Bhumi Pratapgiri | Biochemistry Meena .
Anand, Gujarat.
79 Ms. Priyanshi B. Tech. Dr. Bhaumik Dharmashi Desai University, Nadiad,
Mer Chemical Sutariya Kheda, Gujarat.
73 | Mr. Chellappa O M. Sc. Dr. Satish Chiagarajar College Madurai, Tamilnadu
- VNelapPa L | \icrobiology | Lakkakula gard g ’ '
Cochin University of science and
74 | Ms. Geethu P.G. i 618 . Dr._ FETIEYE: Technology School of marine science,
Hydrochemistry | Shinde .
Kochi, Kerla.
Cochin University of science and
75 Mr. Afeef M. Sc. . Dr. B. Nisar Ahmad | Technology School of marine science,
Muhammed CT | Hydrochemistry .
Kochi, Kerla.
B. Tech VSB Engineering College,
76 | Mr. Sarathi P. ; ' Dr. Dinesh Kumar R | Kurudayampalayam Post, Kakur,
Biotechnology .
Tamilnadu.
- M. Sc. Dr. S. Dinesh Bharathidasan University, Tiruchirappalli,
77 | Ms. S. Rithika Biotechnology | Kumar Tamilnadu-620024.
Ms. Muskan J Uil SC'. Dr. Pankaj D. St. Xavier's College (Autonomous),
78 Analytical .
Jadav . Indurkar Ahemdabad, Guijarat.
Chemistry
. | M. Sc. . . . .
79 Ms. Ugale Prapti Industrial Dr. Govind Sethiya Tarsaq|a Institute of chemlgal Science,
Ganesh . Bardoli, Mahuva, Surat, Gujarat.
Chemistry
Ms. Rupapra M. Sc. . . . .
80 | Dhruvika Industrial Dr. Puyam Singh | Larsadia Institute of chemical Science,
. . . Bardoli, Mahuva, Surat, Gujarat.
Vijaybhai Chemistry
Mr. Sindha M. Sc. . . . .
81 | Ghanshyambhai | Industrial Dr. Puyam Singh Tarsadp Insfitute of chempal Science,
. , Bardoli, Mahuva, Surat, Gujarat.
Narsinh Chemistry
82 Mr. Mehta Jal maﬁg’irial Dr. Mrinmoy Tarsadia Institute of chemical Science,
Rajanbhai . Mondal Bardoli, Mahuva, Surat, Gujarat.
Chemistry
83 Mr. Harshil %ﬁjct.ical Dr. Harshad St. Xavier's College (Autonomous),
Dhandhukiya yi Bramhbhatt Ahemdabad, Guijarat.
Chemistry




LA e Tarsadia Institute of chemical Science
84 | Rahulkumar Industrial Dr. Govind Sethiya . . ’
. ) Bardoli, Mahuva, Surat, Gujarat.
Somlabhai Chemistry
Ms. Bhatt Yashvi M. SC'. Dr. Amal Kumar Institute of Advance Reasearch (IAR)
85 . Analytical ) .
Pareshbhai . Mandal Gandhinagar, Gujarat.
Chemistry
Ms. Zarna M. Sc. Marwadi University, Morbi Road, Rajkot,
86 Radadiya Microbiology i, S D) Gujarat.
. University Department of Biotechnology,
87 Ms. Shrutl M Sc. Dr. Avinash Mishra | Vinoba Bhave University, Hazaribag,
Kumari Biotechnology
Jharkhand.
University Department of Biotechnology,
88 ’}\(Aj';n[:ﬁha I\B/Iibtse%hnolo gLa?Jdl:a Vinoba Bhave University, Hazaribag,
9y Y Jharkhand.
M. Sc University Department of Biotechnology,
89 | Ms. RiyaKumari | . . Dr. Arup Ghosh Vinoba Bhave University, Hazaribag,
Biotechnology
Jharkhand.
M. Sc University Department of Biotechnology,
90 | Ms. Achal Rana Co Dr. Arup Ghosh Vinoba Bhave University, Hazaribag,
Biotechnology
Jharkhand.
. University Department of Biotechnology,
91 | Mr. Anisha Kujur M Sc. Dr. Monica G. Vinoba Bhave University, Hazaribag,
Biotechnology | Kawale
Jharkhand.
Ms. Luhariya M. Sc. Oraanic Shri Maneklal M. Patel Institute of
92 | Bhumikaben Cﬁem.istr 9 Dr. Srinu Tothadi Sciences & Research, Kadi
Mukeshbhai y Vishwavidyalaya, Gandhinagar, Gujarat.
. Gandhinagar Institute of Science,
93 '\Cﬂr?i.t:r:}gsm Mic?gﬁiolo Dr. Dinesh Kumar R | Constituet isntitute of Gandhinagar
9y University, Gandhinagar, Gujarat.
94 Mr. Anish B. Tech. Dr. Monica G. AKS university, satna, shetgan;,
Vishwakarma Biotechnology | Kawale Madhyapradesh.
95 Mr. Satyam B. Tech. Dr. Monica G. AKS university, satna, shetgan,
Dwivedi Biotechnology | Kawale Madhyapradesh.
M. Sc Chemistry Department School of
96 | Mr. Dave Yagnik T Dr. Srinu Tothadi Sciences Gujarat University, Ahemdabad,
Chemistry .
Gujarat.
97 | Ms. Mihir Vyas MI Sc. . Dr. Avinash Mishra | Jaipur national University, Rajstha.
Microbiology
9% Ms. Hirapara M. Sc. Dr. Pradeep Kumar | Silver Oak Univrtsity Education to
Yashvi Biotechnology | Agrawal Innovation, Gota, Ahemdabad, Gujarat.
99 Ms. Purva M. Sc. Dr. Aneesha Singh Silver Oak Univrtsity Education to
Solanki Biotechnology ' g Innovation, Gota, Ahemdabad, Gujarat.
100 Ms. Vanshika M. Sc. Dr. Aneesha Sinah Silver Oak Univrtsity Education to
Sagar Jagtap Biotechnology ' 9 Innovation, Gota, Ahemdabad, Gujarat.
Ms. Mitali M. Sc. Dr. Mangal Singh | -2¢h00 Memorial College of Science and
101 : . Technology, Jai Narain Viyas University,
Kulkarni Biotechnology | Rathor .
Jodhpur, Rajsthan.
. Lachoo Memorial College of Science and
102 | Ms. Neha Bortha M S oIy T S 1 Technology, Jai Narain Vyas University,
Biotechnology | Rathor .
Jodhpur, Rajsthan.
Mr. Rushi . M. Sc. Dr. Sourish Dr. Subhash University, Junagadh,
103 | Maheshbhai Lo .
Joshi Microbiology Bhattacharya Gujarat.
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Mr. Pratik M. Sc. Dr. Subhash University, Junagadh,
104 Jesingbhai Mori | Microbiology MEEIENCY Gujarat.
Ms. Disha Lo
105 | Padhiyar M: Sc.. Dr. Arup Ghosh Dr..Subhash University, Junagadh,
. Microbiology Gujarat.
Manubhai
Ms. Yadav M. Sc. Dr. Subir Kumar | Dr. Subhash University, Junagadh,
e A Microbiolo Mandal Gujarat
Vijaybhai 9y jarat.
107 Ms. Mori M. Sc. Dr. Pramod B. Dr. Subhash University, Junagadh,
Hemangi Microbiology Shinde Gujarat.
108 Ms. Vaza Jalpa | M. Sc. Dr. Pabitra Baran Dr. Subhash University, Junagadh,
Jesingbhai Microbiology Chatterjee Gujarat.
Mr. Divyesh Dr. Santlal J. Dr. Subhash University, Junagadh,
109 Ketanbhai Raval M. Sc. Zoology Jaiswar Gujarat.
110 Ms. Patel Vidhi | M. Sc. Mr. K G Vijay National Forensic Sciences University,
Mayur Toxicology Anand Gandhinagar, Gujarat.
Ms. Parmar M. Sc. Gyanmanjari Innovative University,
1 Esha Satishbhai | Microbiology Dr. Arup Ghosh Bhavnagar, Gujarat
Ms. Solanki . - . N
. M. Sc. Dr. Subir Kumar Gyanmanjari Innovative University,
LN Microbiolo Mandal Bhavnagar, Gujarat
Sureshbhai 9y gar,
Mr. Krunal . - Shri Maneklal M. Patel Institute of
113 | Manishbhai gﬂhsrtr:].is(zrganlc EL'siC\/ILpr:a Sciences & Research, Kadi
Belani y Vishwavidyalaya, Gandhinagar, Gujarat.
Mr. Patel M. Sc. Oraanic Shri Maneklal M. Patel Institute of
114 | Devarsh Cﬁem'istrg Dr. Hitesh Saravaia | Sciences & Research, Kadi
Hiteshbhai y Vishwavidyalaya, Gandhinagar, Gujarat.
Mr. Patel M. Sc. Oraanic Shri Maneklal M. Patel Institute of
115 | Kushan CHem.istrg Dr. Hitesh Saravaia | Sciences & Research, Kadi
Sharmeshkumar y Vishwavidyalaya, Gandhinagar, Gujarat.
116 Mr. Baraiya M. Sc. Organic | Dr. Arun Kumar Gyanmanjari Innovative University,
Kapil G Chenmistry Das Bhavnagar, Gujarat
Ms. Padhiyar . - . N
17 | Tanvi M. Sc._ Organic Dr. Saravanan S. Gyanmanjari Inpovatlve University,
. . Chemistry Bhavnagar, Gujarat
Dineshbhai
Mr. Mangukiya | M. Sc. Organic Gyanmanjari Innovative University,
e Kenil Ashokbhai | Chemistry Ul SRTEVEWEN & Bhavnagar, Gujarat
Ms. Upadhyay M. Sc. Organic Gyanmanjari Innovative University,
19 Neha Anilkumar | Chemistry Dr. Saravanan S. Bhavnagar, Gujarat
Ms. Vrunda M. Sc. Organic Navrachana University, Vasna, Bhayli
1AL Shinde Chemistry Dl (X5 PRI road, Vadodara, Gujarati.
191 Ms. Bhargavi M: SC'. Dr. Khanjan Trivedi Atmlya University, Kalawad Road, Rajkot,
Bhatt Microbiology Gujarat.
. M. Sc. Organic | Dr. Shilpi Navrachana University, Vasna, Bhayli
122 ) s, bt Reins Chemistry Kushwaha road, Vadodsara, Gujarati.
Mr. Pathak . M. Sc. Organic | Dr. Rajendra Singh | Gyanmanjari Innovative University,
123 | Devangbhai ) .
. . Chemistry Thakur Bhavnagar, Gujarat
Dipakbhai
194 Mr. Pathak Dev | M. Sc. Organic | Dr. Rajendra Singh | Gyanmanjari Innovative University,
Dipakbhai Chemistry Thakur Bhavnagar, Gujarat
Ms. Shah M. Sc Pondicherry University, School of
125 | Vishwa Bilotec.hnolo Dr. Sanak Ray Science, Department of Biotechnology
Nalinkumar 9y and Molecular Biology, Pondicherry




M. Sc. Applied

126 Ms. Aayushi Microbiology Dr. Pradeep Kumar | Depp. Of Bioscience and Biotechnology,
Gupta and Agrawal P.O. Banasthali Vidyapth, Rajasthan
Biotechnology
o M. Sc. Dr. Asish Kumar - . .
127 | Ms. Shalini Biotechnology | Parida JECRC University, Jaipur, Rajasthan.
. ST. Thomas College, Hemchand Yadav
128 'g'; ﬁka”kSha Micfgbiolo Eﬂzr}:ﬁ'bha" A University, Ruabandha Bhilai,
g 9y Chhattisgarh.
M. Sc ST. Thomas College, Hemchand Yadav
129 | Ms. Rimmi Kurre | ., "~ . Dr. Moutusi Manna | University, Ruabandha Bhilai,
Microbiology .
Chhattisgarh.
130 Ms. Muskan M. Sc. Dr. Vaibhav A. University of Kota, MBS Road, Near Kabir
Singhal Biotechnology | Mantri Circle, Kota, Rajsthan.
Ms. Jyoti A. M. Sc. . I G .
131 Nishad Microbiology Mr. Jigar Prajapati | Indrashil University, Ahemdabad, Gujarat.
132 5 HUEE M.‘ SC'. Dr. Saroj Sharma Indrashil University, Ahemdabad Gujarat.
Nandha Microbiology
133 Ms. Nirmala M. Sc. Mr. K G Vijay University of Kota, MBS Road, Near Kabir
Kanwar Biotechnology | Anand Circle, Kota, Rajsthan.
134 Mr. Nikhil M. Sc. Dr. Niranian Mishra University of Kota, MBS Road, Near Kabir
Kasera Biotechnology ] ) Circle, Kota, Rajsthan.
135 Mr. Dheeraj M. Sc. Mr. Jicar Praiapati University of Kota, MBS Road, Near Kabir
Kumar Biotechnology 79 Jap Circle, Kota, Rajsthan.
M. Sc. - . .
136 M§. Mahak Industrial Dr. Niranjan Mishra Devi Ahilya Vishwa Vidyalaya, Indore,
Jaiswal Co Madhyaparadesh
Microbiology
M. Sc. Devi Ahilya Vishwa Vidyalaya, Indore
137 | Ms. Megha Sen | Industrial Dr. Sonam Dubey y yaiaya, ’
Co Madhyaparadesh
Microbiology
M. Sc. . o R
138 Ms. Mukul Foreignsic Dr. Arvind Kumar National Forensic Sciences University,
Sharma Soi Bhopal, Madhyapradesh.
cience
Ms. Mahima M. Sc. Dr. Subir Kumar
139 Badodiya Microbiology Mandal IPS Academy, Indore, Madhyapradesh.
Mr. Parmar Jay | M. Sc. Organic . Marwadi University, Morbi Road, Rajkot,
e Dilipbhai Chemistry 20 & A Gujarat.
141 "ng Makwana M. Sc. Organic | Dr. Sukalayan Marwadi University, Morbi Road, Rajkot,
Prahaladbhai Chemistry Bhadra Gujarat.
. , Sethupathy Govt. Arts College, Alagappa
142 o Bamalmga BI S8 RGITE Dl University, Karaikadi, Ramanathapuram,
Udaiyar T Biology Veerugurunathan .
Tamilnadu.
Ms. Mohana B. Sc. Marine Dr. V. Setlhupallthy Govlt. Aﬂs College, Alagappa
143 . . University, Karaikadi, Ramanathapuram,
Priya Biology Veerugurunathan .
Tamilnadu.
144 M;.rg?aheta M. Sc. Organic | Dr. Pabitra Baran Marwadi University, Morbi Road, Rajkot,
. Chemistry Chatterjee Guijarat.
Pareshbhai
145 Mr. Parmar Ajay | M. Sc. Organic | Dr. Pabitra Baran Marwadi University, Morbi Road, Rajkot,
Merubhai Chemistry Chatterjee Guijarat.
Ms. Muskan B.E. . .| Government Engineering College, Bhuj,
L Singadia Environment SRR Kuchh, Gujarat.
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Ms. Prachi B. Sc. Dr. Sourish N .
147 Chudasama Biotechnology Bhattacharya Parul University, Vadodara, Gujarat.
Mr. Raol B.E . Dr. Bhupendra Government Engineering College,
148 . Mechanical .
Malvendarsinh J , Markam Bhavnagar, Gujarat
Engineer
L .| M. Sc. SAGE University, Indore-Dewas bypass
149 | Ms. Nishi Joshi Microbiology Ms. Sonam Dubey Road, Rau, Indore, Madhyaparadesh.
Mr. Vaghani . . . .
150 | Arpan M. Sc.. Organic Dr. Ankush V Gyanmanjari Inpovatwe University,
Maheshbhai Chemistry Biradar Bhavnagar, Gujarat
Mr. Malankiya B.E. . Lo
151 | Jayesh Mechanical Dr. Pankaj D. Government qumeermg College,
. , Indurkar Bhavnagar, Gujarat
Nareshbhai Engineer
el B.E. . Dr. Bhaumik Shantilal Shah Government Engineering
ooy R HIEE e Sutariya College, Bhavnagar, Gujarat
M.Hanifbhai Engineer y g, gar, )
S M. Sc. Dr. Sourish Department of Biotechnology, Mohanlal
153 | Mr. Hardik Jain Biotechnology | Bhattacharya Sukhadia University, Udaipur, Rajsthan.
154 Mr. Harsh M. Sc. Dr. Sourish Department of Biotechnology, Mohanlal
Patidar Biotechnology | Bhattacharya Sukhadia University, Udaipur, Rajsthan.
Ms. Mansvi M. Sc. . Department of Biotechnology, Mohanlal
195 Pareek Biotechnology Dr. Moutusi Manna Sukhadia University, Udaipur, Rajsthan.
. M. Sc. - Department of Biotechnology, Mohanlal
8 | il Rl Biotechnology 2l FEGE U] Sukhadia University, Udaipur, Rajsthan.
Ms. Pratishtha M. Sc. , . Department of Biotechnology, Mohanlal
157 Menaria Biotechnology Dr. Avinash Mishra Sukhadia University, Udaipur, Rajsthan.
158 | Ms. Z Khushboo | M: SC- Dr. Dinesh Kumar R | Kristu Jayanti College, Bengaluru North
Microbiology University, Karnataka.
Ms. Isha Kumari | M. Sc. . Department of Biotechnology, Mohanlal
159 Meena Biotechnology Dr. Moutusi Manna Sukhadia University, Udaipur, Rajsthan.
i EE1E M. Sc. Food Dr. Subhash National Forensic Sciences University,
160 | Ketankumar . .
Trivedi Technology Chandra Ghosh Gandhinagar, Gujarat
161 | Ms. Sona MI SC'. Dr. Dinesh Kumar R | JECRC University, Jaipur, Rajasthan.
Microbiology
. M. Sc. . SAGE University, Indore-Dewas bypass
Ui S Microbiology Uit (IR Slilgh Road, Rau, Indore, Madhyaparadesh.
163 Mr. Abhijeet S M. Sc. Dr. Subir Kumar AKS university, satna, shetganj,
Mishra Biotechnology | Mandal Madhyapradesh.
164 | Mr. Kundan ha | M- SC: Dr. Asish Kumar | e University, Vadodara, Gujarat
Biotechnology | Parida
Mr. Beloshe M. Sc. Organic . Karmaveer Bhaurao Patil University,
165 Suraj Vithhal Chemistry Dr. Sumit Kamble Satara, Maharastra.
Mr. Bagade M. Sc. Organic . Karmaveer Bhaurao Patil University,
el Nikhil Janku Chemistry - St ewts Satara, Maharastra.
Mr. Jadhav M. Sc. Organic . Karmaveer Bhaurao Patil University,
167 Aniruddh Pravin | Chemistry Dr. Sumit Kamble Satara, Maharastra.
Mr. Kadam M. Sc. Organic . Karmaveer Bhaurao Patil University,
et Nikhil Dhananjay | Chemistry It S REnTisfe Satara, Maharastra.
Ms. Bagle
169 | Priyankakumari M Sc. Dr. Pradeep Kumar Reva Uniersity, Bangaluru, Karnataka.
Dilipbhai Biotechnology | Agrawal




9.4 ®Ierd fadb=A/ Skill Development

Date(s)

2 B
SN DG} §> 5 Convenor
From To Program 2 @
IS o
}_
1 24/06/2024 | 26/06/2024 27 1 22 | 5 0 (16|11 19| 8
Seaweed .
2 | 23/07/2024 | 25/07/2024 | cytivation | 29 | 23| 6 | 0 | 18 | 11 | 12 | 17 M Dr. Vaibhav
antri
and 4
. *Dr. V.
4 | 18/09/2024 | 20/09/2024 37|11 26| 0 | 13|24 |29 | 8
Theory and
5 | 16/05/2024 | 17/05/2024 | practical 31 |23 8| 0 | 16| 15|27 4
aspects of * Dr. Subarna
household Maiti
6 | 18/06/2024 | 19/06/2024 | solarthermal | 33 | 17 | 16 | 0 |12 | 21 | 27 | 6
gadgets
7| 1300612024 | 15/06/2024 | FEMeNaLON | 7yt yg g | g | 4o | 3o | 2 | oo | 2Dr- Sourish
Technology Bhattacharya
Solar Salt
8 | 141102024 | 18/10/2024 | progyction | 70 | 70| 0 | 0 |38 | 32 | 47 | 23
ZL‘;ﬁ;S and * Dr. AR Paital
9 | 20/03/2025 | 21/03/2025 | control 47 [ 47 0 | 0 | 0 | 47 | 30| 17
aspects
Chemical «Dr. Prata
10 | 02/07/2024 | 04/07/2024 | Process 5(5]0]0 (5] 0|41 - rraiap
Plants Shashikant Bapat
Microalgal
Diversity and . ;
11 | 22001/2025 | 25/01/2025 | TheirBio- |13 | 7 [ 6 | 0 |11 | 2 | 7 | 6 MZ; dinHKr.
technological
Potentials
Sophisticated
Analytical
Techniques - *Dr.
12 | 01/04/2024 | 05/04/2024 FE-SEM. 1] 5 6 0 5 6 0|1 DN Srivastava
HR-TEM,
AFM & XPS
13| 01/04/2024 | 26/11/2024 | Apprentice | 41 | 19| 22 | 0 | 0 | 41 | 41 | o |¢Dr Avinash
Intern Mishra,
14| 01/04/2024 | 31/03/2025 | Others 169 | 69 [ 100| 0 |169| 0 |87 | g2 |*MrZala
Krushnadevsinh
Total 615|358 | 257 | 0 | 352 | 263 | 406 | 209
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10. YQREPIR Ud GHT / Awards and Recognitons

-

Award and
Recognition

Awardee (s)

e e

Recognizing organization/Society/committee

1| Young Scientist Dr. Govind International Association for Advanced
Award Sethia Materials, at Asian Assembly India Chapter,
Advance Material Congress, 24-26
September, 2024, Jodhpur.
2 | Fellowship Dr. Sukalyan JSPS BRIDGE FELLOWSHIP 2025
Bhadra
3 | Fellow Dr. Divesh N. Gujarat Science Academy
Srivastava

4 | Adviser/Subject Dr. Divesh N. Union Public Service Commission, New Delhi
Expert Srivastava

5 | Chairperson Dr. Kamalesh ASEAN-India CRD proposals under the
Selection Prasad theme “Marine Science & Technology” -
committee Anusandhan National Research Foundation

(Formerly SERB, Govt. of India)

6 | Member-selection | Dr. Kamalesh CSIR SRF/RA Selection Committee Meeting i

committee Prasad n the area of "Organic Chemical Sciences
(CHEM 21)"

7 | Member of Dr. Kamalesh Marine Biotechnology, Odisha Marine
Screening cum Prasad Biotechnology Research & Innovation
evaluation Corridor (OMBRIC)-Science & Technology
committee Department-Govt. of Udisha

8 | Invited member Dr. Kamalesh National Task Force for Bio stimulants-Indian

Prasad Chambers of Commerce (ICC)
9 | Invited member Dr. Kamalesh Biostimulant Sub Committee, Ministry of
Prasad Agriculture & Farmer Welfare
10 | Invited member Dr. Kamalesh Technical committee for procurement of
Prasad equipment for upgradation of laboratories
infrastructure at CFQCTI and RFCLs- Ministry
of Agriculture & Farmer Welfare

11 | Invited Expert Dr. Kamalesh Doctoral Research Committee (Chemical

Member Prasad Technology) of Gujarat Technological
University, Ahmedabad
12 | Member Dr. Kamalesh Association of Carbohydrate Chemists and
Prasad Technologists (India)
13 | Life Member Dr. Saroj Society for Materials Chemistry (SMC),
Sharma Mumbai, INDIA
14 | Member Dr. D.R. Subject Expert Committee for Life Sciences -
Chaudhary Il: Plant Sciences, Biochemistry, Biophysics
and Molecular Biology for the Prime Minister
Early Career Research Grant (PMECRG)
program of Anusandhan National Research
Foundation (ANRF)




Innovation Appre-
ciation Award-

Ph. D. student

15 | Life Member Dr. S. Neogi Society of Materials Chemistry (SMC), Mumbai,
INDIA
16 | Member Dr. Sukalyan Indian JSPS Alumni Association
Bhadra
17 | Member Dr. L. Sathish Seaweed Research and Utilization, India
18 | GagS TRAfA | ST, Fifd Yuur | AIeFSIR-UHT, YU gRT s
BT IR RIBR | qoag IS it TSt § HiRee sared™ & forg
19 | Gandhian Young | Ms. Maheshwari | Gandhian Young Technological Innovation, India
Technological J. Behere International Centre,New Delhi

2023

20 | NESA Junior Ms. Meena International Conference on Advancement in Basic
Scientist of The Choudhary Science, Environmental Studies, and Traditional
Year Award - Ph. D. student Medicine for Translation Drug Discovery and
2024 Development (TMT3D-2024) organized by National

Environmental Science Academy (NESA), New
Delhi and Banaras Hindu University (BHU)

SN Speaker

11. faf3rsc <a1E=AT1/ Distinguished Lectures

e ———
—

Affiliation

e

=

Date of

Talk

1 | Professor Founder and Chairman, 03/04/2024 | Natural Product-inspired Compounds Induce the
Javed Igbal Incor Life Sciences, Differentiation of Human Stem Cell to Neuron-like
Hyderabad Cells: The Implications to Neurological Discorders
2 | Dr. Gayatri Senior Principal Scientist, | 30/04/2024
Venkataraman | M. S. Swaminathan Salinity Tolerance: Lessons from wild rice and
Research Foundation, the way forward for cultivated rice
Chennai
3 | Dr. Jhumpa Professor, Department Of | 13/05/2024 | Prediction of thermodynamic phase coexistence
Adhikari Chemical Engineering, IIT via molecular simulation techniques
Bombay
4 | Dr. Mugdha Head, Social Innovations, | 10/06/2024 | Science Entrepreneurship and funding opportu-
Potnis Lele Entrepreneurship nities for deep tech startups
Development CenterVen-
ture Centre, Pune
5 | Dr. Kavita Associate Manager, 10/06/2024 | Opportunities created due to strategic partnership
Parikh Technology Connects, with Venture Center
Entrepreneurship Develo-
pment CenterVenture
Centre, Pune
6 |Dr. Head, CSIR- Traditional 12/09/2024 | Credibility of Science & Scientists: Significance of
Viswajanani J | Knowledge Digital Library Ethical Code of Conduct
Sattigeri Unit, CSIR
7 | Dr. Head, CSIR-Traditional 13/09/2024 | Indian Traditional Knowledge: Documentation for
Viswajanani J | Knowledge Digital Library Protection and Promotion; Special Emphasis on
Sattigeri Unit, CSIR TKDL
8 | Prof. Alakesh | [ISER-Kolkata 08/10/2024 | Synthesis of Marine Natural Products of Biological
Bisai Relevance
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9 | Dr.D. Director, CSIR- Indian 05/11/2024 | Role of Chemistry in Society: A Few Case Studies
Srinivasa Institute of Chemical from Our Research Group towards Societal
Reddy Technology, Hyderabad Needs

10 | Dr. Anant Bielefeld University of 13/12/2024 | Materials science meets  biotechnology:formulation
Patel Applied Sciences, of bio-based ingredients

Germany

11 | Dr. Kirti M. Department of Chemical | 06/01/2025 | Process Systems Engineering for Sustainable

Yenkie Engineering, Rowan Design: Integrating Engineering, Mathematical
University, Glassboro, Modeling, Machine Learning and Life Cycle
New Jersey Assessment

12 | Dr. Sukumar | CSIR-NEERI, Nagpur 16/01/2025 | Carbon capture utilization and storage (CCUS)
Devotta and green hydrogen for net zero-opportunity &

challenges for India

13 | Prof. Yuki Japan Advanced 30/01/2025 | lonomer Interfaces with Enhanced Hydration and
Nagao Institute of Science and lon Conductivity Beyond Bulk Membranes

Technology (JAIST),
Ishikawa, Japan

14 | Prof Surendra | Pandit Deendayal 14/02/2025 | Biofuel Production Techniques
Singh Energy University PDEU,

Kachhawaha | Gandhinagar

15 | Prof Anurag Pandit Deendayal Energy | 14/02/2025 | Brackish Water Treatment with Renewable
Mudgal University PDEU, energy Source

Gandhinagar

16 | Dr. Pandit Deendayal 14/02/2025 | Collaboration opportunities with PDEU in
Sachidanand | Energy University PDEU, Biotechnology
Singh Gandhinagar

17 | Dr. Indian Institute of 11/03/2025 | Start-ups: The Why and How
Swaminathan | Science Education and
Sivaram Research (IISER), Pune,

India

12, faqer # wfafrgfn/ Deputation abroad

S\ Name & Designation Overseas institution Duration
From To
1 Dr. Sourish Bhattacharya, Senior | Algoliner GmbH & Co. KG, Messel, 14/07/2024 | 21/07/2024
Scientist Germany
2 Dr. Arvind Kumar, Chief Scientist | Senegal for Domeco (Le Domaine 19/07/2024 | 28/07/2024
Ecologique), Dakar, Senegal
3 Dr. Sumesh Chandra Upadhyay, | Senegal for Domeco (Le Domaine 19/07/2024 | 28/07/2024
Chief Scientist Ecologique), Dakar, Senegal
4 | Dr. Bhoomi R. Andharia, Principal | Senegal for Domeco (Le Domaine 19/07/2024 | 28/07/2024
Scientist Ecologique), Dakar, Senegal
5 Dr. Bhoomi R. Andharia, Principal | Abu Dhabi (UAE) and visit to near 16/11/2024 | 24/11/24
Scientist Nearby SAMA Salt Works at Abu
Dhabi.
6 Dr. Arvind Kumar, Chief Scientist | Pangasinan State University, 10/12/2024 | 16/12/2024
Philippines




7 | Dr. Hiren D. Raval, Principal Spain with Prof. Ignasi Rodriguez- 13/02/2025 | 12/05/2025
Scientist Roda University Professor, Chemical
Engineering Chemical and
Environmental Engineering laboratory
research group (LEQUIA) University of
Girona Spain
8 | Mr. Sunil Luhar, SRF (DST Royal Melbourne Institute of 08/05/2023 | 07/05/2024 g‘
Inspire) Technology (RMIT), Melbourne,
Australia gz
9 | Mr. Sooraj S EV Sreenath, Royal Melbourne Institute of 20/06/2023 | 19/06/2024 -
Project Associate I Technology (RMIT), Melbourne, §
Australia &
>
10 | Ms. Sana Imtiazbhai Jindani, University of California, Davis, CA, 01/08/2023 | 30/04/2024 g
SRF (CSIR) USA 2
el
11 | Mr. Jeet Sharma, SRF (UGC) Royal Melbourne Institute of 03/02/2024 | 02/08/2024 §
Technology (RMIT), Melbourne, §
Australia R
12 | Ms. Kinjalben Bajiravbhai Patel, | Royal Melbourne Institute of 04/03/2024 | 03/03/2025
SRF (CSIR) Technology (RMIT), Melbourne,
Australia
13 | Mr. Ashish Maurya, 16th HOPE Meeting with Nobel 09/03/2025 | 13/03/2025
AcSIR Student Laureates at Yokohama, Japan

13. facell dsnf-ial &1 MoauadiRmReng T
Foreigner’s visit to CSMCRI

Name & Overseas institution Date of visit
Designation
1 | Mr. Anil Kumar Mitsubishi Corporation, Japan 19/02/2025
2 | Mr. Masaaki Mitsubishi Corporation, Japan 19/02/2025 %
Yokoyama, gn
3 | Prof. Yuki Nagao | Japan Advanced Institute of Science and 30/01/2025 '
Technology, Ishikawa, Japan
4 | Dr. Kirti M. Yenkie | Department of Chemical Engineering, Rowan | 06/01/2025 5
University, Glassboro, NJ (USA) A
Q
5 | Dr. Anant Patel Bielefeld University of Applied Sciences, 13/12/2024 5
Germany Q
=
Q
&

163







SECTION IV
3IJc1*-1d / Annexures




3™ [ Annexures

Sr. No. Title

1.
2. 9 9™ b5 / Knowledge Resource Center
3.

4. fafdy srgers=e / Miscellaneous Annexures

6.

RTSTHTST YIS / Rajbhasha Cell

HIq FAEE Yhrs / Human Resource (HR) Cell

4.1 T T HT w@rra / Welcome of New Staff
4.2 AaifgRy/ wWfeed AaigRy / iR / gggdl / QTS / Retirement /

Voluntary / Transfer / Termination / Resignation
4.3 g% YR / Deceased Pensioners
4.4 IRETTE 3R YHYY 3rgurer=T/ RTI & FAA compliance

4.5 ATARMEIR-UITHUARIIRIRANE H 3MRA0T HIfd &1 fohar=a=1 / Implementation
of reservation policy at CSIR-CSMCRI

4.6 TOA/TEd) & foru Rreraa oo Ifafd/ Grievance Redressal Committee for

SCs/STs
4.7 snaRe Rreraa AT / Internal Complaint Committee

4.8 WY Rreraa |fAfd / Local Grievance Committee

AR | BRIPTCT / 899 BT 3MTST= / Seminars / Workshops / Events / Footfalls
5.1. CSMCRI Foundation Day

5.2. Visit by Dr. P. K. Mishra

5.3. Swachhata Pakhawada

5.4. World Environment Day

5.5. IP Awareness Program

5.6. One-Day Workshop on Energy and Energy Materials

5.7. International Yoga Day

5.8. Musical Program

5.9. International Conference on Materials and Membranes for Water and Energy
5.10. Workshop on Marine Chemicals

5.11. Webinar on Recent Developments in Molecular Catalysis

5.12. Independence Day

5.13. CSIR Foundation day

5.14. Swachhata campaign 2024

5.15. Pre-Fest Event of India International Science Festival

5.16. Janjatiya Gaurav Divas

5.17. fa=q 2= oo wARE
5.18. Republic Day

5.19. RIS AIGHT 399 HARTE

5.20. International Woman’s Day
SHHa! 41/ Staff List




1. XTSTHTST UHISS / Rajbhasha Cell

ATTHIMSIR-HTAUAAISIRSITE, HIGTIR H HALT e JISTHTST I & U & HT1-A1T
IS+ Ud qebra] TRIARAT 1 3T § veprer qm HIfear gRT ST ddb g &
T T ST B | R a7 R Ui ARG Bt # R 9 &7 el vd e
ST & AT D] AT & HUDh A9 & HY H Yeg IRIfT & TIT # Bk 2 | a¥
2024—2025 B SR 241 HebIts gRT FA=AferRae 1 Huw by 71y |

TSTHTST YA R—YER

v R PrAETA & IR H ST T, T8 H3Ter, WRA AR$GR §RT a8 2024-2025 &
oy T BRIPH T fOITTTeaeli/ Iy dom ST BrRIT=aa- I &
Wﬁﬁﬁﬁmwaﬁ?aﬁaﬁzﬁm%@?ﬁﬁﬁmW|

» AP 14 W 15 RUdeR, 2024 BT YR Heud, T3 feeoll H AT BT feawd-2024 Ud
I ARIA AR IGHINT G H GRE Bl gfafHfee fear w14
RAdeR, 1949 DI YRA &1 AU AT )T 241 BT FH DI IS & HU H WIHR
fPy S & 75 99 QR B UR IIGMINT [T, 8 HAT, WRd WRBR §RI 5
RTSTHTYT BRB ST & wY H AT 7 |

» R fRa9 & IR WR fRATR 18 W 24 RideR, 2024 & SR R Awirg HRIT 1347 |
39 e A= ufqaifraeil 99 veel, TR /&7 gl g2 e
gferafrar, Sfaar ure/fRw= T, JidTeRT T FHMER ard=1/ATe TR WA JfraiRdr &1
AT fHar T | 9fafe s gIRT SifelTg TeHIRRI &1 Yl IS fohar 37 |

n 24 RAAER, 2024 BT 2= TR AU FHRIE HRIHH BT AT o a1 fowes g
AT & wu # Sf. Rfd 9. WS, fFevd, IS Favads gfrsH-aRd, TR,
ORI =1 “ATYT Ud MR S IRT fawe R e QT | 39 99RiE 4 o=l 9rs
& IR JATANTTT HfTATRITRIT @ fIoiarall sl qRepd 41 fha 13 |

I # Bl I Y Hraf Ud faeRia
YAl &1 STHa=a # TaR-UNR
B DI AT oI TR fa=al 9T
¥ s I gF-ufyenn o
fos wifa, wRAw Yed dee
TARGIE (aR f$deH) &
Wﬁmﬂmﬁﬁ CEIRCAR] sﬁ?frﬁrcﬁ

" 31 9T, 2024 TP BT HHATRAT B el S Faeh Jvex = fhar 137 |
" FHREES BB BT AAHTH BRI BRI B # dx =g Grad far 1 |

" RIS fI9ET, I8 HATe & SRR ARIE & JdIvrT Ui Hiidd! ®I 3=l
H PR B B Mawd gRT AR a7ee Rl {6y T |
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o= SRl

AT H XTSI &=l o 3TfepIeIeh YA DI dQTdT o, WA & T4 HHATRAT Bl fa=dl
H BRI B TAT AT TN & Fafa srera Fasi/erafad, £ dfveair wd
<ol DI SIBRI < B THI-HHY TR BIILTATS Dl 3TITST fobam 1T |

» {3F1H 13/06/2024 BT FRATF & JISRMSTH foqmT #
RIS oM @ JAfAfd & srureld @ Srai=ag=
g fommer werfa RUié wRa Heel wrau=r oy w
U o] gl BRITTCAT BT TSI {haT a7 | 39
ST H HE DI IS Z41 & Horvd Rigrail &
IRET T & AT TSTHIYT, YT 3R ITSTHTST H
3R BT WS B Ud fqunT F ifard wu 4 fu
ST aTel ®1AT & IR H a7 77 |

" 28 IR, 2024 BT FHI HHATRAI B oI Y W
AR-HE-BIIRAT BT AT fbar 737 | o
ARIERTd © U H & ol TS 9|, ARG
fAraeres, f2=<1 fRreor JIsrr gor, 1o 3T, T8
AT, IR WRBR AT 9 | I8 A=-1e-
HTALTEAT & U # IR B T8 | gaie H deI™
& AT IR-Thei1h] BHATRAN/STABINRGT TAT AURTE
# i dsfeiaear  sifraTRANaaat
SHHATRIT BT AFTGL g Hfefor f&am 12 |
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» 3% 05 fAHER, 2024 BT WA & GIBII H
HIATT H TSI I & ST H GBI B
AT v UR Ush 2] STl BIRIRITAT BT AT
BT AT | BIIRITAT H ITSTHTST f9TT gIRT BRI
@ I, ST I, QREPR Td ToT1ail BT =4t
BTE |

» f&IH 10 SN, 2025 BT RET T YR AN Td WIh HR THIS H ST AIfd B
U & RISTHTYT BT JHTdl prRIaa f[awg W
ARG & @ fory &=l fa9mT g1R1 Ush <9 aaeiig
BT AT fpar AT | 599 SRl wd 4 6 5
el BT B IR H IR BRI, e, IR
M¥p, AHUE, IR, Bigdl WX A, =g, dex
anfe fgvmdt wu & BT, ToI Oy 3(3) Haeh drred &
fgvmiieRor @1 fardarn, o 99 — 1976 @
o 5 & SR f2=<l # Ui yAIfe & IR SMard
WU 9 31 H <A, FREaR Ewor BRAT, Srided

Td JTOTAT BT S IS & qR | Anteeid fear |
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SERICIRERMINIE RS G

ARIF & WO fdad §ARIE duT uRve & wuel 99 9ERIE U9
HUAAAR-UWATAAIRSTE § MR I BRIHAT & folg 49 Ak,
S-THAYT, IR, THUE M = 3§ TR B 1 o fapa T |

G BT AleY, TX, ANCH, THIALY, B, YRde A, A= faum &
Heaa/aRafid ®BHl BT ATaeISHATTAR gdTe TAT SHUT BRI fdam 7 |
AR & ISe fAFT gRT I99-90 IR MRARTT BIeTel ygal/mferor
HRIGH, Hbd ars, YT, GaAI-ars, AHUE TS & GHTIIHROT BT B fhar
AT

AT B 1 Hfcda 2023-24 T 1 AJdTa Td IHBT ShYl BRI (haAT
T |

AT # YANT H 37 dTel del+e Rl T f9RT & Ml @l 2=l srgars
PR GOl BT ARG 91 e |

%Tcﬁwqamﬁ%fﬁqié

fE=T H I 9 U3l & IR Bw<) § TAT 3177 991 & U1 & I vl # 312@r
fgwmed) & o1 T |

TS e # e & I fOr | ITFaRT Uha 9 Adhfod aRa
I RUAIE TR &1 718 SR IS T, uf¥ad e, Ja3 & 3ifFelisd @
HITAATRRAR, TR TAT TRIBN, HETR DI Holl T8 |

RIS fI9TT, 8 HATeR, MRd WRGR ¥ & R Wi Ruic &1 |#iien =
ey ==t & T vd gy T fAgel & driaaE R SHd dRag & M|
TR I[STHTET HIIaI AT, HIETR BT TSTHINT JETHT &1 BHTE] RUTC Holl T8 |
qY B SR AT Bl BRITATRT &I RUIS TAT IISTHTST Sraf=aae Jfifd o
dSPl BT BRI Td 3 Ieekg-1g BT oI [agd RUIc HIUHANGAR BT T
TRANTRITERN BT Uia favam 7 |

HITHISIR-GATA, g el Yd RGN, IR I 91 Wia Rarel &
FHET R Tl PR IFd B R R &9 d g3 FefEdl &1 a1
|rar T e RiciRierar HifveRar oft a1 7|

fe=ft doa wd frieror

q9 & SR SN BRI GRfd @ IR 9 9o, eve "Eea @
JIETAT H ITSTHTYT BRI AT & 3T ISl & AT FI~ Pl T3 |

TR TSN B A, aR gRT mafra srfarfie e dadi #
TR T UfffSre fhar Tar ud e # RIS Bt # 81 e W T FareR
& IR ¥ Jfaa far T |

Ty 2024-2025 B AR TN & TAD [THR/SATAN/IHTS BT IISTHTI
ST Hadl AR FRIeror fbar war fSae fafd, f[aurTl/ergumi/aarsi
H R AT § BRI SR H 3 & AAR B AR B -1 ST &
ST JATT Bl gQTdT o 2q ged W e W e faurT H e ddrgar
fe=l argare A1 Suefer BRIv Y |
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LIRS

" R H RIS 2T # e BRI Bl S TaT o @ HH | 9y H o Bl H
AL BT B dTel 22 HHATRAN/IAARIRGT BT REBR & 717 |

" 2024-2025 H R dRIEE W gfg Bg [ v aRA & fou Sf wHe
gaTe - faumeger - @iSengud faur; s sAREer AT - a9 ud orn
AOBRY; TAT 3N Gl O, Tl - JAN ADR (R faWmn) Bl
R fdbarm T |

" 2024-2025 H 2] BT H 31 HHATRAT BT URT B B [T JATH HRA &
T S, uredt |Tg, I=+d, THTHHT 39T, T 11 Juws TSTerdT, ST SAfTHRI,
SR Ud &3 [I9IT BT F1-1a fdham 1T |

" G & MAEIRE Sl H 2 & TN B WIeATe o & St 9 6 &
IO a9 & fa¥R UR R H g 2024-25 B R fR=dl H IS B B
el WA & QT Il 9191 G QT TR-FE=a] AT IR SHART Bl TSTHINT BT
# ITH HHANY” TRRBR T fhy Y |

» R waE @ 3RE fAfay gfoefael 9 S9 s @ dond R
TP TS (3T 3T | el 1 9 12 T 2! fawg H Haiesd 3ich g d’el a1t
HHATRAT & qai DI GIEPd [hT 137 |
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AT Bl IASTHTHT BT ASE GIEBR

HTAUAIRIRATE &I a¥ 2023-24 & IR IOMET 0 & 96 BRI & g
A Mer/geAse & oot & fdifd @ e H ST difa &1 fgd
RIBR YT 3T | T8 YREBR 14 RITeR, 2024 Bl 2] (3a9 & TR R A dsi1d T8
I w1 4 QT| I gd ST @ U FETaiT AR o gRae Ud o 1 SRt
¥, FRee-HITHUAAISIRATS ®I YRd HeUd, 75 faoell # TS fHaT 17| 39 TR H
A ¥ e Sf. &= sifarad, Sf. 0. T, geovam, & a0+, of. JHe B9,
TG dETIe; SF. B YT0T YUy, Ha d=i-id; 41 99 I 3ifad, aemd s
qAT 57 7RSI AR 2T, . B 3rgaraed + 9RiaR] o |
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&= ¥ fag™ & AR-INR

IS &1 FSHHE 3 2] 4 JoOR-J9R g o1f¥e ¥ e 2=l drei
IS oiEl B AR WINT # AMIe UNifTe el @ gfid & sfdvia ad
2024-2025 H ISMNT BRI AR & e Fa® Td AQIF & T
ST gIRT fawal uf3aprail # f2=<1 # oRkg U1 g Ty |

RGN BRI AR & 98w Sl U%d 918, d. d9livd gRT "oy
gRads &1 IR TG IR W UG d=1+d Yeegd Td AIfaeTd AT
favg w gor S1. T ). ad-nE d9He §RT HIVHUHIRIRSTS Bl STcd
el drenfifedt vy w &) # el aene o e wwifa g &
SITeRT | 2025 3feh H HepTIRIT §aTT |

ST, PIT YT IUSI-YET IS §IRT "HIUHIISINR-HUTHTHHISNRIATE, HATTTIR,
Jee ARl | eeddr ¥ 9Efda’ okg sy Nad U
TARNEE (eTR - fSdom) @ affe iffdsM @& SIR&T # ‘&R
MEfher & U H WRa], 2025 H YHIIT BT |

St BT IO UvSy, YU ISR 9 8T gRT ‘STd A BT AR THd
IAEH: UihAT, BRP Ud 3fgped’ v R IRA™ d=iife vd sieifis
ST UFHI” H 2N UF BT ThT 3T |

ST Srat-aa- afiafa

Official Language Implementation Committee

1 81 & difFarH, s SR

2 ST I~y YOUT Uy, gy d7fFE A= Td JISTHINT HIABRY
3 1. SR I TR, YU 9D T

4 ST, feRd €Y. ad, uyr d9ife RE

5 ST, gdig o1, fRic, gy axie RS

6 1. (g sif=n Rig, war daife e

7 ot TelumpyR ud. aifar, aky a® g5y

8 ST, Tifdg ¥dtar, alky dafe qe

9 ft yig $UR &M, INF 71 T

10 1. MUIaR Hig, IRF ax1fe Te

11 81, U%d WIg, a7IfH® RE

12 Sl UIN 95 3ifdd, u=r9- Adas RSEES

13 ot dpcaq Te, TRINMAS ARHRY g3

14 ot Yidm 31S1E, HSR Ud H SHRBR! BSEs

15 o 31 AR di, fod ud | e Rt | 9ewg

16 it T1g 1. AgH, U RBRY g5

17 I RS HUR T, HIY fg=dl 3ifaled | Gaug-UaINisdh
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2. SIT91 1M % / Knowledge Resource Center

tford BR e (Quds<y) - Td
AR SYANTRAT B el JRIBIerd
sl BT SN TRD  JKIBIT
el foar 7T € | AIFedIR JEihIerd
H gEIDl D1 T FGAI, WM, AR U
DI SIHHNI T TR Ugl D! Ffaer g
BT B | JRIBIC BT U1 99U © | I8
giaer AuauadlaRers uReER & Wiak
SgMe W ) UG § dIfe dsmHal /
AT et | |

e

¥l H fiic & wrr-arr §-wu § W
BB AHUT B | JRIDIed BT UD TG
ug s uf3en, fasaerer, Ruid, uce,
qEd, AT P BRIdrel, Wi
frmael, s/, AeySdRe! onfe
oS & | DRl § Sfed (Sgaed &
AUl HUE S ©, s goard 9y
1907 | B3 o1 | BRI H 31/03/2025 Th

The KRC 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 KRC.
It 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, encyclopedia's,
reports, patents, standards, conference
proceedings, training manuals, maps/charts,
CDs/DVDs. The KRC also holds the complete
collection of Chemical Abstracts from its
inception in 1907. The holdings of the print
resources in the KRC as on as on 31/03/2025

are:

SN Particulars Collection as on 31/03/2025
1 Books (English) 12,514
Books (Hindi) 1,222
2 E-Books 160
3 Ph D Thesis 470
4 Dissertation / Report 326
5 Back Vols. 27446
6 Micro-cards 67
7 Microfilms 1326
8 Reprints 2698
Total 46,229
sScEy Database
ST iR 3y fefred arrft

. . AT AT
@1 ded Harll 3R IrgHu™ H HAgayof
AP 9T 2 € | DR 7 FY S|

Databases and other digital materials are
playing an increasingly important role in the
library's reference services and research. The



BRI B foTg 8 | S0 ofetTaT, Rl &
IR RTE T ST AT 9 @ A1eH | 6y
Scle¥ T UgH © | S Bl Jal o
A &

SN Tille of Database
Derwent Innovation

The KRC has acquired several databases.
Besides them, KRC is also having access to
several databases and through National
Knowledge Resources Consortium. Access to
these databases is provided through
username/ password or through the designated
CSMCRI|IP range.

The list of databases includes:

Web of Science

ASTM

Sci-Finder

ACS Journals

Springer Nature

Elsevier-Science Direct

AAAS

Chem Draw

iThenticate Plagiarism Software

Grammarly Software

olD|lo|loloNojlo|sjw| | =

Derwent Innovation

13 Web of Science

ANYASNTH  (ONOS): SWRIh  SfoctRad
TN 3R dleddR T @ 3R,
Aferol RART Wew (KRC) 1 SHaRT 2025 9
3MUAATTH Y8l (ONOS Initiative) T il
Ao £ 39 UsA & AT 30 Y
AR el UHIEIdl & goi-u1e

(Fulltext) FGRIaT 9T &, T8 13,000 &

IR STeT INYd I 8 |

SI¥ITY (X feefiar |an)
DHARAT 9 7 gD, o
AQHISIR  JIDBIerd,  SIYAC! o,
ARSI, AL, ATSIATLTALAR AR
=y fosafaeneral & ¥ SrSiv uar= faar
=

SYANTHdl AMRY I drRipa

T4 SRl B e fawga gRided
FaeEl, R qur o= glwne &
SR & TS | 39 95 & SURIA Aol
R Hex (KRC) &7 U ATt g#oT
ST T 1T | §9 US S & Ie e

ONOS: In addition to the databases and
software tools mentioned above, the
Knowledge Resource Centre (KRC) is a
registered member of the ONOS initiative,
effective from January 1, 2025. This initiative
includes access to full-text subscriptions from
30 major international journal publishers,
covering more than 13,000 journalftitles.

DDS (Document Delivery Service)

KRC has also provided DDS to other libraries,
such as CSIR Libraries, DST Labs, DRDO,
[ITs, IISERS, and other universities.

User Orientation Programme

The new research scholars were given a
detailed library orientation, which provided
insights into the services, resources, rules, and
other offerings. Following the session, a guided
tour of the Knowledge Resource Centre (KRC)
was conducted. The aim was to generate
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S LT AR WY I H HErd g
BT |

e, 99 qemsi ud daflie
GEDIEIRGECEN

T8 JooiE g B & Afes RART dex
(KRC) S=INTI Td qre] HeeIRil &l T
TR HIUNS YD ARl B
ATIH W SUART @ AT IS HRar 2 |
g IfaR<h, MaRed SUIRTRARI &
Q-1 g Giaem WReRI fG=afdereri/
AR & Yoiigpd dger ST, enenfefar o

AT Yoh IR U BRIg ST 6 |

interest and create awareness about this vital
facility that will support and enhance their
learning journey.

Service to Industries, outside agencies &
Academic Institutes

It is to be noted that the Knowledge Resource
Centre (KRC) provides library utilization
facilities to industries and external agencies
through corporate library membership, which is
offered on a paid basis. Furthermore, in
addition to internal users, these facilities are
also extended to registered Ph.D. research
scholars from government universities/
institutes on a nominal charge basis.

3. W4 QWFPEFI EITFTIE/ Human Resource (HR) Cell

@waﬁw@mw\mé HTTR
BT TR YHTS 1D (). b, 1. BT,
1. T @R Fae iR (QTI @ 3ﬁ‘\f®
T 'a'ﬂ—al‘fa%f%rm TR ST/ feade /
AR HRIGH UaH &Rl §, S 31!
qIaIshd Aol & d8d 3 3 12 Al &l
3rafdy & Nerfrs Motacd & o7 3286 2 |
Iy 2024—2025 & QR Gl 169 VA DI
IAD! Y BT & TAR AITHIASINR-
HAvaEaemReTs & faf= d=nfral &
Artee # ufdiféra foar T |

HR Cell of CSIR-CSMCRI, Bhavnagar offers
Summer Training / Dissertation / Internship
programs for graduate (B. Tech., B. Pharm., B.
Sc.) and postgraduate (M. Tech. & M. Sc.)
students seeking academic projects under the
mentioned titles, spanning from 3 to 12 months
as part of their curriculum. For the years 2024-
2025, total 169 students were trained as per
their research interest under different scientists
of CSIR-CSMCRI.

4, fafaer a1 / Miscellaneous Annexures

41 T EI% HT WA / Welcome of New Staff

Designation

Date of joining

1| Mr. Anjani Kumar Pandey | Stores & Purchase Officer 16/08/2024
2 | Mrs. N. Sornalatha Assistant Section Officer (G) 17/09/2024
3 | Mr. Biranchi Sarang Controller of Administration 01/01/2025




4.2 daiFgRides dargRiRATaReIggdIRmTuA

Retirement/Voluntary/Transfer/Termination/Resignation

Designation

Date of

retirement/relief

Remarks

1| Shri Babulal S. Makwana Principal Technical Officer 31/05/24 Retired

2 | Dr. Vinod Kumar Shahi Chief Scientist 31/07/24 Retired

3 | Shri Jiten Mahto Senior Secretariat Assistant (G) | 26/07/24 Transfer gl
4 | Shri Bhola Azad Stores & Purchase Officer 23/08/24 Transfer

5 | ShriM. R. Gajjar Senior Technician (2) 30/09/24 Retired

6 | ShriJ.B. Kanada Laboratory Assistant 30/09/24 Retired N
7 | Dr. Anshul Yadav Scientist 13/09/24 Resignation E
8 | ShriR. Baratharaja Assistant Section Officer (G) 12/09/24 Transfer §
9 | Shri A. A. Pattani Senior Technician (3) 31/10/24 Retired Z
10 | Dr. R. B. Thorat Senior Principal Scientist 31/12/24 Retired ,g
11 | Shri Prasanjit Adhikari Senior Technician (3) 31/12/24 Retired A
12 | Shri K. Jagannatha Rao Security Officer 31/01/25 Retired %
13 | Shri Niraj Kumar Shaw Junior Hindi Translator 10/01/25 Resignation S
14 | Shri Subhash Chander Antil | Controller of Administration 17/03/25 Transfer g

4.3 Jdd U AT/ Deceased Pensioners

Designation

Date of Demise

1 Prof. M. M. Taqui Khan Ex-Director 05/04/2024
2 | Shri Bhanubahi R. Baraiya Ex-Safaiwala 23/04/2024
3 | Shri M. G. Parmar Ex-Security Guard 04/05/2024
4 | Dr. Satishbhai H. Mehta Ex-Scientist Gr. IV(5) 12/09/2024
5 | Shri P. K. Narayanan Ex-Technical Officer 02/01/2025
6 | Mr. Virendra K Rathod Ex-Senior Tech. (2) 13/01/2025
7 | ShriR. R. Naiya Ex-Section Officer (G) 15/02/2025
8 | Dr.(Mrs.)S. J. Gohil Ex-Scientist Gr. IV(3) 01/02/2025
9 | ShriS.N.Vaja Ex-dunior Security Guard 17/02/2025
10 | Dr. Dipak B. Shukla Ex-Chief Scientist 25/02/2025
11 | Mrs. Nilaben A. Trivedi Ex-Assistant Gr. | (F&A) 19/02/2025 %
4.4. JREVIATE 3R YHYY 3UTel=1/ RTI & FAA compliance S
Period Opening Receipts Received in Disposal Closing 2
balance Under 6(3) the quarter P balance %
RTI April - June 03 03 12 12 06
2024- 3
- July - September 06 10 06 19 03 &
October - December 03 17 09 24 05 I3
=
January - March 05 10 " 18 08 Q
<
FAA | April - June 00 01 01 2
July - September 01 01 02 00
ng' October - December 00 03 03 00
January - March 00 01 01 00
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4.5 Ao IMR-HITAUHRAIRIRSTE # 3mRevr Afa &1
fehAT=a4-1/ Implementation of reservation policy at CSIR-CSMCRI

Total no.
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Category/Level of of filled up Nymber of SC’s Nymber of ST’s Number of OBC’s
posts posts (with percentage)  (with percentage)
(inSpC;‘;”;:;c?; 'g/ 2 84 09 (10.71%) 04 (4.76%) 11 (13.09%)
i ;ifg';'ﬁj'g'g 4 32 05 (16%) 03 (9%) 08 (21.88%)
(inngyh’t‘)i:g('ﬁri' ) 41 05 (12.19%) 04 (9.75%) 09 (21.95%)
iTneg“igz'nﬁT 05 02 (4%) 00 00
(in pa(y3 rk()):r?dg 84) b i (2%1%) o
i g%‘;r?d 2 22 01 (4.54%) 04 (18.18%) 06 (27.27%)
” g;“g;r% ) 19 04 (21.05%) 01 (5.26%) 07 (36.84%)
(Iniif;&ﬂg » 01 01 (100%) 00 00

46 vafieadY & forv Rrerad farer afifa

Grievance Redressal Committee for SCs/STs

S\ Name Designation

1 Dr. J. R. Chunawala Chief Scientist Ex-Officio Chairperson
2 | Dr.P.S. Subramanian Chief Scientist Member
3 | Dr. Pramod B. Shinde Principal Scientist Member
4 | Mr. Jayesh Chaudhari Senior Technical Officer | Member
5 | Mr.H. M. Tadavi Senior Technician Il Member
6 | Mrs. Sarla M. Solanki Technician Il Member
7 | Mr. Subhash Chander Antil | Controller of Administration | Member-Secretary

4.7 3MdR® Rrerra AfAfT/ Internal Complaint Committee

SN Name

Designation

Vrudhashram Trust, A/101,Rushabh
Darshan, Shilpnagar, Kalanala, Bhavnagar

1 | Dr. (Mrs.) Subarna Maiti Senior Principal Scientist Presiding Officer
2 | Dr. (Ms.) Aneesha Singh Principal Scientist Member
3 | Dr. Hiren D. Raval Principal Scientist Member
4 | Dr. Nikhilesh Trivedi Scientist Member
5 | Dr. (Mrs.) Parul Sahu Scientist Member
6 | Mrs. Sarla M. Solanki Senior Technician | Member
7 | Mrs. Lataben Shah Social Worker & Trustee, Bhavnagar Member

8 | Mr. Subhash Chander Antil

Controller of Administration

Convener (Ex-Officio)




4.8 ¥ Rreraa afifa

Local Grievance Committee

SN Name Designation

1 Dr. Arvind Kumar Chief Scientist Chairperson

2 Dr. (Ms.) Aneesha Singh Principal Scientist Member

3 Dr. Santlal J. Jaiswar Senior Technical Officer Il Member

4 Mr. Brindesh B. Modi Senior Technician | Member

5 Mr. Sunil G. Dalal Section Officer (G) Member

6 Dr. D. R. Chaudhary Principal Scientist Member

7 Mr. Sameer J. Bhatti Technical Assistant Member

8 | Mr. Sanjay K. Dave Senior Technician I Member

9 | Mr. M. N. Parmar Laboratory Assistant Member

10 | Mr. Nripendra Chandalia Section Officer (S&P) Member

11 | Mr. Subhash Chander Antil | Controller of Administration | Member-Secretary
12 | Liaison Officer [SC/ST] Ex-Officio member
13 | Liaison Officer [OBC] Ex-Officio member
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5. 9FAR | SRITIET/ 37 BT AT

Seminars / Workshops / Events / Footfalls

—_—

5.1 CSMCRI Foundation Day

71 Foundation Day of CSIR-CSMCRI was celebrated on 10.04.2024. The event was graced by
Padma Shri Prof. G. M. Vyas, Vice-Chancellor, National Forensic Sciences University,
Gandhinagar and Director General, Directorate of Forensic Science, New Delhi. Around 250 school
children visited the institute and seen the R&D capabilities of the institute as exhibitions.

5.2 Visit by Dr. P. K. Mishra

Dr. P. K. Mishra, Principal Secretary to the Hon’ble Prime Minister, along with the Inspector General
(IG) of the Border Security Force (BSF), visited Kori Creek, Kutch, on 20-04-2024, where CSIR-
CSMCRiI trained more than 100 fishermen on seaweed cultivation. He monitored the progress of the
seaweed cultivation project, interacted with the fishermen, and expressed his happiness over the
work undertaken by the institute.



5.3 Swachhata Pakhawada

Beach cleaning event at Nishkalank was organized jointly by CSMCRI & local authorities on
12.05.2024 as a part of Swachhata Pakhawada.

5.4 World Environment Day

World Environment Day was celebrated on 05.06.2024 with plantation drive followed by scientific
talks including that of Dr. S. Venkata Mohan, Chief Scientist, IICT, Hyderabad. Further, a science
quiz competition was organized for invited school students.
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5.5 IP Awareness Program

IP Awareness Program was organized on 11.06.2024 with Prof. N. C. Desai (Ex. Senior Professor,
Maharaja Krishnakumarsinhji Bhavnagar University) delivering a talk on "Patent - An important tool
for achieving sustainable development goals".
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5.6 One-Day Workshop on Energy and Energy Materials

As part of CSIR’s One Week One Theme (OWOT) initiative, CSIR-CSMCRI hosted a one-day
workshop on "Energy and Energy Devices" at Bhavnagar, focusing on materials and technologies
for sustainable energy. The workshop drew over 120 participants, including researchers, industry
experts, and academicians. Key discussions highlighted catalysts, electrodes, membranes,
biofuels, hydrogen technology, and renewable energy. Experts from CSIR-NCL, SPRERI, and S. P.
University shared insights on green power and energy storage systems.

5.7 International Yoga Day

The Yoga Session was arranged at main Parking area on 29.06.2024 from 7.00 am to 8.00 am to
celebrate 10th International Day of Yoga. The event received good response from all staff members
of CSIR-CSMCRI.

5.8 Musical Program

The CSIR-CSMCRI Staff Club hosted a vibrant
musical evening on 29.06.2024, uniting staff,
students, and families in a celebration of talent and
togetherness. Despite rain and a cricket match, the
event drew a lively crowd to enjoy diverse
performances, from classical to folk music.



5.9 International Conference on Materials and Membranes for Water and Energy

An International Conference on Materials and Membranes for Water and Energy (ICMMWE-2024)
was organized on 10" - 12" July, 2024. The conference was attended by approximately 200
delegates from industry and academia from many countries and highlighted the latest
developments in the field of materials and membranes for water and energy.

5.10 Workshop on Marine Chemicals

A workshop on Marine Chemicals 2024 (WMC - 2024) was organized on 18.07.2024 as part of One
Week One Theme (OWOT) initiative of CSIR, under the CLP theme. It was attended by delegates
from industry and academia and highlighted the latest developments in the field of marine based
inorganic, organic chemicals, marine-derived natural products, and bioactive compounds such as
drugs and metabolites.

5.11 Webinar on Recent Developments in Molecular Catalysis

CSIR-CSMCRI Bhavnagar and the Indian JSPS
Alumni Association held a webinar on molecular
catalysis on 13.07.2024, featuring researchers
from India and Japan across three sessions.
Speakers included Profs. Maiti, Ishihara,
Mukherjee, Hayashi, Maji, and Sai. Around 250
participants attended, and the event was well-
received globally.
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5.12 Independence Day

Independence day was celebrated at CSIR-CSMCRI Bhavnagar & MARS Mandapam on
15.08.2024.

5.13 CSIR Foundation day

83" CSIR Foundation Day was celebrated at CSIR-CSMCRI on 30.09.2024. The Chief Guest of the
event, Prof. Kamal Kishore Pant, the Director, IIT Roorkee, UK delivered a Foundation Day Lecture.
As a part of the celebrations, open day was organized which was attended by 340 students and 25
teachers from different schools.

5.14 Swachhata Campaign 2024

Onthe occasion, of “Swachhata Special Campaign 3.0” celebration from 2™ October to 31* October,
2024; permanent staff members of CSIR-CSMCRI gave shram daan on 02.10.2024, to carry out the
cleanliness drive in its office campus as well as in the field station at Mandapam.



5.15 Pre-Fest Event of India International Science Festival

The Pre-Fest Event as a Curtain Raiser Program for India International Science Festival (IISF 2024)
under the theme of “TRANSFORMING INDIA INTO A SCIENCE AND TECHNOLOGY DRIVEN
GLOBAL MANUFACTURING HUB” was organized on 06.11.2024 with a great enthusiasm.
CSMCRI hosted a foot fall of approximately 400 students and 15 — 20 faculty members from
different JNV, KV, and Government schools of Bhavnagar.
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5.16 Janjatiya Gaurav Divas

4 Janjatiya Gaurav Divas was celebrated at
CSIR-CSMCRI on 28.11.2024 with Prof. G. S.
Meena, Center of Indian Languages, JNU, New
Delhi as Chief Guest and Mr. R. V. Damor,
Deputy Supertendent of Police (DySP) as Guest
of Honour. Scientists from CSMCRI presented
their research on salt, seaweed farming, and
seaweed products.

517 fasg fa=f feaa wRIE

fasq 2= fead & Suateg # fAi® 15.01.
2025 Bl TH IAFATZT FARIE BT AT
BT 11| 39 WARIE | Sl rEd ghe
SRR, RIS Td  Ja-[aereh-RTSTeel
38 arpredl, ORI IR & AfAf
SuRerd w8 dor "Ifgs uRuew # fa=dh
"aHs R difgs e’ v w

IR T |
5.18 Republic Day

Republic day was celebrated on 26.01.2025 in
CSIR-CSMCRI, Bhavnagar & MARS
Mandapam.
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5.19 RIS ATgATYT faaw WHRIE

A H 21.02.2025 BT ‘ARSI AGHTT o’ gHET™ | el AT & SrareT
ERT 9917 137 | 39 SR IS ARAT-HE-dH-81H AU 3R HTTATAMISIRIITE
& YT 9 fara 1T BT ueeH fhar a1 fogs ofaid SRl SHdfed JHaric,
IR & d1.C &b S BTl -1 G DI H0T {1 | 36 FHARIE H S, 9. IR, AT, J&
It vd wiRg, ufshan fesmss ud SonfafeT faumT, WoauaRierRans, MR ardiR
TR IHT IURT I8 TAT "AIJHINT DI ISUATRIAT T HTHATGAR-UTHTAATRSS Bl
T ITffafert fovg R e e |

5.20 International Woman’s Day

The International Women’s Day celebration was organized with a series of engaging events
followed by the main event on 13.03.2025. The celebration began on March 6 with a self-defence
training session, followed by a Fit India pledge by female staff. On March 12, an interactive session
featuring games and talent showcases was held for spouses of male employees. The final day
featured a quiz contest on IWD and women achievers, along with two invited talks. Dr. Navina Jafa,
Cultural Heritage Technocrat emphasized the role of cultural conservation in sustainability and Dr.
Shipra Bhatnagar, Nutritionist & Dietitian shed light on how small changes in dietary habits can bring
big rewards. A cultural performance by students added to the celebration.



6. A=A {1/ Staff List

Director

Dr. Kannan Srinivasan, M. Sc. Ph. D.

R & D Divisions
Salt & Marine Chemicals

]

Chief Scientist

Arvind Kumar, M. Sc., Ph. D., Head of
Division

Sumesh C. Upadhyay, M. B. A., Ph. D.
Principal Scientist

Alok R. Paital, M. Sc., Ph. D.

Bhoomi R. Andharia, M. Tech., Ph. D.
Senior Scientist

Bipin Gordhanbhai Vyas, M. E., Ph. D.
Sumit B. Kamble, M. Sc., Ph. D.

Parul Sahu, M. Tech. Ph. D.
Principal Technical Officer

Rahul J. Sanghavi, M. Sc., Ph. D.
Senior Technical Officer Il
Jigneshkumar J. Shukla, M. Sc., Ph. D.
Technical Assistant

Sameer J. Bhatti, M. Sc.

Senior Technician |

Sarlaben M. Solanki, I. T. I., M. A.
Technician Il

Mahesh H. Makwana, I. T. I, B. A.
Laboratory Assistant

Jitendra L. Chauhan

Uma Chatterjee, M. Sc., Ph. D.
Rajaram K. Nagarale, M. Sc., Ph. D.
Saroj Sharma, M. Sc., Ph. D.

Nirmal K. Saha, M. Sc., Ph. D.
Santanu Karan, M. Sc., Ph. D.

Ketan Patel, M. Sc., Ph. D.

Senior Scientist

Bhaumik Sutariya, M. Tech., Ph. D.
Scientist

Pankaj D. Indurkar, M. Tech.

Mrinmoy Mondal, M. Tech., Ph. D.
Anshul Yadav, M. Tech., Ph. D. (technical
resignation 13/09/2024)

Principal Technical Officer
Pravinchandra D. Maru, B. Tech.

B. S. Makwana, B. Tech. (superannuated on
31/05/2024)

Senior Technical Officer |
Shaktipalsinh D. Raijada, B. E. M. B. A.
Technical Officer

Govindkumar G. Amaliar, B. E.
Technical Assistant

Upendra T. Rathod, Diploma Eng.
Technician |

Soham M. Gohel, I. T. ., Diploma Eng.
Mahesh Thakur, I. T. I.

Membrane Science & Separation
Technology

Marine Elements and Marine
Environment and Centralized
Instrument Facility

Chief Scientist

Vinod K. Shahi, M. Sc., Ph. D., Head of
Division (superannuated on 31/07/2024)
Puyam S. Singh, M. Sc., Ph. D., Head of
Division (w.e.f. 01.08.2024)

Senior Principal Scientist

Amit A. Bhattacharya, M. Sc., Ph. D.
Suresh K. Jewrajka, M. Sc., Ph. D.
Vaibhav Kulshrestha, M. Sc., Ph. D.
Principal Scientist

Sanjay D. Patil M. Tech., Ph. D.

Chief Scientist

Bishwaijit B. Ganguly, M. Sc., Ph. D., Head
of Division

Divesh N. Srivastava, M. Sc., Ph. D.
Senior Principal Scientist

Ravikumar B. Thorat, M. Sc., Ph. D.
(superannuated on 31/12/2024)

Soumya Haldar, M. Sc., Ph. D.

Shobhit S. Chauhan, M. Sc., Ph. D.

Arun Kumar Das, M. Sc., Ph. D.
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Principal Scientist

Pabitra B. Chatterjee, M. Sc., Ph. D.
Babulal Rebary, M. Sc., Ph. D.

Amal K. Mandal, M. Sc., Ph. D.
Rajendra S. Thakur, M. Sc., Ph. D.
Sumit K. Pramanik, M. Sc., Ph. D.
Hitesh T. Saravaia, M. Sc., Ph. D.
Senior Scientist

Srinu Tothadi, M. Sc., Ph. D.

Shilpi Kushwaha, M. Sc., Ph. D.
Gopal R. Bhadu, M. Tech., Ph. D.

B. Nisar Ahamed, M. Sc., Ph. D.
Sanak Ray, M. Sc. Ph. D.

Senior Technical Officer lll

Vinod P. Boricha, M. Sc., Ph. D.
Senior Technical Officer Il
Harshad R. Bramhabhatt, M. Sc., Ph. D.
Senior Technical Officer |

Nirav V. Gadhiya, B. E.
Jayeshkumar C. Chaudhari, B. Sc.
Technical Assistant

Manoj K. Choudhary, M. Sc., Ph. D.
Gaurav A. Vyas, M. Sc., Ph. D.
Ashwini S. Sanaye, M. Sc., Ph. D.
Senior Technician |

Mahesh L. Sanghani, S. S.C., I. T. I.
Pradip V. Parmar, S.S.C,, . T. I.
Viral L. Vakani, B. Sc.

Satyaveer K. Gothwal, H. S. C.
Technician Il

Harpalsinh D. Rathod, H. S. C., . T. I.
Narshibhai R. Baraiya, S. S. C., I. T. .
Technician |

ParagR. Vala,S.S.C., . T. .

Multi Tasking Staff

Deepak J. Parmar, 11" Std

Aneesha Singh, M. Sc., Ph. D.
Moutusi Manna, M. Sc., Ph. D.
Senior Scientist

Monica Kavale, M. Sc., Ph. D.
Scientist

Khanjan Trivedi, M. Sc., Ph. D.
Senior Technical Officer Il
Santlal Jaiswar, M. Sc., Ph. D.
Senior Technical Officer |

KG Vijay Anand, M. Sc., M. Phil.
Technical Assistant

Niranjan Mishra, M. Sc.

Jigar V. Prajapati,M. Sc.

Senior Technician |
Prakashbhai Ambaliya, H. S. C., I. T. .

MARS Mandapam

Principal Scientist

V. Veeragurunathan, M. Sc., Ph. D.
Dineshkumar R., M. Tech., Ph. D.
Scientist

Satish Lakkakula, M. Sc., M. B. A., Ph. D.
Dineshkumar S., M. Sc., M. Phil., Ph. D.
Senior Technical Officer Il

S. Thiruppathi, M. Sc.

Assistant Section Officer

Baratharaja R. Ramaiah, M. Com.
(transferred on 12/09/2024)

Mrs. N. Sornalatha, M. Com. (w.e.f.
17/09/2024)

Marine Natural Products &
Bio-Polymers

Applied Phycology & Biotechnology

Senior Principal Scientist

Arup Ghosh, M. Sc., Ph. D., Head of Division
Vaibhav Mantri, M. Sc., Ph. D., Head of
Division

Avinash Mishra, M. Sc., Ph. D.

Principal Scientist

Mangal S. Rathore, M. Sc., Ph. D.

Subir K. Mandal, M. Sc., Ph. D.

Chief Scientist

Kamalesh Prasad, M. Sc., Ph. D., Head of
Division

S. Adimurthy, M. Sc., Ph. D.

Senior Principal Scientist

Ramavatar Meena, M. Sc., Ph. D.
Principal Scientist

Subhash C. Ghosh, M. Sc., Ph. D.
Pramod B. Shinde, M. Pharm., Ph. D.




Halophyte Biology & Biotechnology

Chief Scientist

Pradeep K. Agarwal, M. Sc., M. Phil., Ph. D.,
Head of Division

Senior Principal Scientist

Asish K. Parida, M. Sc., Ph. D.

Doongar R. Chaudhary, M. Sc., Ph. D.
Senior Technician Il

Prakash Dodiya, S. S. C.

Inorganic Materials & Catalysis

Chief Scientist

P. S. Subramanian, M. Sc., Ph. D., Head of
Division

Principal Scientist

Ankush V. Biradar, M. Sc., Ph. D.
Subhadip Neogi, M. Sc., Ph. D.
Joyee Mitra, M. Sc., Ph. D.
Sukalyan Bhadra, M. Sc., Ph. D.
Sanjay Pratihar, M. Sc., Ph. D.
Govind Sethia, M. Sc., Ph. D.
Senior Scientist

Saravanan S., M. Sc., Ph. D.
Lakhya J. Konwar, M. Sc., Ph. D.
Senior Technician Il

Aliraza Habib Bhai Lakhani, S. S. C.

Technical Officer

Sameerkumar Prajapati, B. E.

Vipin C. Joshi, B. E., Ph. D.

Technical Assistant

Riddhi Tejas Bosamia, M. Sc., Ph. D.
Senior Technician Ill

Narendrakumar Bhambhi, Diploma Eng.
Technician Il

Kaushik Danidhariya, . T. I.

Knowledge & Resource

Management
Research Planning

Chief Scientist

Bishwaijit B. Ganguly, M. Sc., Ph. D., Head
of Division

Principal Technical Officer

Rajesh J. Tayde, M. Sc., Ph. D.
Technical Assistant

Dushyantsingh Rajpurohit, M. Sc.
Technician Il

Chhaya Dabhi, M. A.

Business Development &
Information Management

Process Design & Engineering

Chief Scientist

Jatin R. Chunawala, B. Tech., Ph. D., Head
of Division

Pratyush Maiti, M. Tech.

Senior Principal Scientist

Subarna Maiti, M. Tech., Ph. D.

Pratap S. Bapat, M. Chem. Eng., Ph. D.
Principal Scientist

Bhupendra K. Markam, M. Tech., Ph. D.
Sourish Bhattacharya, M. Tech., Ph. D.
Senior Scientist

Rishikesh S. Chormare, B. E., M. B. A.
Senior Technical Officer |
Rajeshkumar Dhandhukiya, B. E.

Chief Scientist

Kamalesh Prasad, M. Sc., Ph. D., Head of
Division

Principal Scientist

Shibaji Ghosh, M. Sc., Ph. D.

Kanti Bhooshan Pandey, M. Sc., Ph. D.
Senior Scientist

Sandipkumar Vaniya, M. E.
Kandeeban M., M. B. A, Ph. D.
Scientist

Nikhilesh Trivedi, M. Tech., Ph. D.
Laboratory Assistant

Kokilaben R. Parmar

Knowledge Resource Center

Technical Officer
Anand N. Choudhari, B. Sc., M. Lib. Sc.
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Senior Technician Il

Anandkumar A. Pattani, S. S. C., Diploma
(superannuated on 31/10/2024)
Dipakbhai M. Chauhan, S.Y. B. Com.

Academic Affairs

Principal Scientist

Pabitra B. Chatterjee, M. Sc., Ph. D.
Executive Assistant

Vaishali Boricha

Human Resource

Senior Principal Scientist
Avinash Mishra, M. Sc., Ph. D.
Principal Scientist

Alok R. Paital, M. Sc., Ph. D.

Senior Technical Officer Il
Jayeshkumar K. Mokani, B. E. (Civil)
Vinod Kumar Agrawal, M. Sc.
Technical Assistant

Harshal J. Wagh, D. C. E., B. E. (Civil)
Senior Technician Il

Ashokbhai B. Mojidra, H. S. C.

Shabir H. Saiyad, I. T. I. (Fitter)
Technician |

Snehal S. Bhabhor, I. T. I, B. E.
Laboratory Assistant

Jayprakash B. Kanada (superannuated on
30/09/2024)

Safaiwala

Ashokbhai B. Havalia

Design Drawing & Workshop
Engineering

TSTHTYHT UhISS

e d<ifd

HIfT quor groea, M. Sc., Ph. D. ([TSTHTST
SIEEAR)

BT 8= Sgarad

RS PAR I, FdDR (fB=d)
(technical Resignation 10/01/2025)

IP & Techno-Legal Cell

Principal Scientist
Shibaji Ghosh, M. Sc., Ph. D.

Support-Techincal & Administrative

Information Technology Cell

Chief Scientist

Pardeep Kumar Lochab

Senior Technician |

Pramod N. Makwana, M.Sc. (IT)
Ketan A. Chauhan

Civil Engineering Section

Senior Superintending Engineer
Manjibhai P. Makwana, D. C. E.

Scientist

Vijay K. Gunturu

Senior Technical Officer Il
Krushnadevsinh S. Zala
Technical Officer
Raymond Soreng

Senior Technician lll
Praseniit Adhikary (superannuated on
31/12/2024)

Senior Technician Il
Sanjay K. Dave

Senior Technician I/
Surendrasinh Gohil
Maheshkumar R. Gajjar (superannuated on
30/09/2024)

Hitesh M. Tadvi

Bhavesh A. Bhatti

Senior Technician |

Nitin G. Borle

Piyushkumar B. Vaghela
Brindesh B. Modi
Technician Il

Sunilbhai S. Chaudhari
Chetankumar G. Vaghela
Laboratory Assistant
Mukesh K. Chauhan




Safety

Senior Scientist
Rishikesh S. Chormare, B. E., M. B. A.

Director Secretariat

Senior Stenographer
Mohsin R. Kaldoriya, B. A.
Senior Technician

Manish R. Vasava, H. S. C.
Laboratory Assistant
Mansukh N. Parmar, S. S. C.

Administration

Controller of Administration
Biranchi Sarang (w.e.f. 01/01/2025)
Subhash Chander Antil (transferred on
17/03/2025)

Administrative Officer
Venkateswarlu Gadde

Section officer

Sanjay D. Chauhan

Sunil G. Dalal

Goravendra Shukla

Assistant Section Officer
Ashish S. Badheka

Jayesh N. Parmar

Dheeraj Goyal

Hardik V. Makwana

Security Officer

Jagannatha Rao Kakulavarapu
(superannuated on 31/01/2025)
Senior Secretariat Assistant
Jiten Mahato (transferred on 26/07/2024)
Junior Secretariat Assistant
Meetbhai P. Makwana

Kalpesh V. Padaya

Milan P. Gohel

Dharmik J. Kakadiya

Sanjay Dandotiya

Abhishek G. Bhil

Technician Il

Rajesh J. Jani

Technician |

Jayraj B. Makwana

llyas B. Belim

Private Secretary

Vishal J. Gohel

Canteen staff

Clerk - Dharmendra B. Raval

Canteen attendant — Sunny D. Rathod
Astt. Halwai-cum-cook — Dipak J. Parmar
Laboratory Assistant

Lavajibhai S. Vaghela

Guest House Attendant

Manish K. Boricha

Vinodbhai J. Padaya

Multitasking Staff

Kishorbhai N. Rana

Bhavnaben T. Kanada

Farrash

Devendra M. Chudasama

Safaiwala

A. B. Havalia

Finance & Accounts

Finance & Accounts Officer
Hari Narayan Meena, M. A.
Section Officer (F&A)

Ravi H. Patel, M. Com.
Assistant Section Officer (F&A)
Chetan Prakash, M. A.

Junior Secretariat Assistant
Pranaykumar A. Bhatt, M. B. A.
Mayur V. Nathani, M. Com.
Shobhit Sharma, H. S. C.
Senior Technician Il
Bharatbhai M. Parmar, B. A.
Technician |

Nisha Mojidra, B. A.

Stores & Purchase

Stores & Purchase Officer

Anjani Kumar Pandey, M. A. Pol. Sci. (w.e.f.

16/08/2024)

Bhola Azad (Transferred on 23/08/2024)
Section Officer

Nripendra Chandalia, M. Sc. (Math)
Assistant Section Officer

Alpaben T. Trivedi, B. A.
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Senior Secretariat Assistant
Kajalben M. Dhameliya, M. Sc. (Comp)
Junior Secretariat Assistant
Umaben V. Gohil, B. E. (Electrical)
Kaushal K. Jha, B. A. (Philosophy)
Senior Technician Il

Manubhai M. Rathod

Senior Stenographer

Prabhat Kumar, B. A. (History)
Technician |

Jayeshkumar C. Vankar, B. Com.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200

