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From the Director's Desk

With great pride and enthusiasm, | present the Annual Report of the CSIR-Central Salt & Marine Chemicals Research Institute
(CSIR-CSMCRI) for the financial year 2023-2024. CSIR-CSMCRI, one of the constituent laboratories of CSIR, envisions exploring,
harnessing, and transforming marine sources for the benefit of mankind, focusing on three research verticals, namely, Marine
Products & Processes, Marine Biology, and Marine Environment. This report encapsulates the institute's dedication to scientific
excellence, innovation, and societal impact, showcasing our efforts to address some pressing challenges in these verticals.

The year has been transformative for our institute, marked by significant breakthroughs in various research domains. Our
dedicated scientists, researchers, and staff have worked tirelessly to push the boundaries of knowledge with an endeavour to
solve problems and create new opportunities for industry and, in turn, for society. The constant churning of research at CSIR-
CSMCRI has resulted in the successful transfer of 6 cutting-edge technologies to 10 licensees for commercialization during
2023-2024, reflecting our commitment to translating research into real-world applications that benefit industry and society
alike. These technologies include De-Potash Vinasse with indigenous suphide oxidizing bacteria as new aquaculture symbiotic
"Aquaboost"; Process know-how for the production of refined carrageenan from semi-refined carrageenan; Utilization of dry
sea mix know-how; Kappaphycus alvarezii sap, its method of production from seaweed as basic raw material, and its application;
Process know-how for the production of solvent-resistant membrane; and Cultivation of Salicornia brachiata for generating
higher biomass for value addition.

In this reporting year, CSIR-CSMCRI has been awarded 18 Grant-in-aid projects sponsored by different funding agencies such as
DST, DBT, SERB, ICMR, CPCB, and the Department of Fisheries. Similarly, CSIR-CSMCRI has undertaken 17 industry projects of
different natures with renowned industries such as Tata Chemicals Limited, L'Oreal India Pvt. Ltd, Modern Salts Works Pvt. Ltd.,
Hindustan Salts Ltd., National Aluminium Company Ltd., Cirkla Technologies Pvt. Ltd., Memtrix Technologies LLP, ChemProcess
Systems Pvt. Ltd., PowerStorm Technology Pvt. Ltd., Grasim Industries Ltd., MFB Geotech Pvt. Ltd., Dhruv Chemicals, ENPRO
Enviro Tech and Engineers Pvt. Ltd., and DCM Shriram Ltd. The total external cash flow from funding agencies and industries was
over %11 crore. In doing so, CSIR-CSMCRI has collaborated with other institutes, leveraging complimentary research expertise
and leading to successful joint funding applications.

Our commitment to intellectual property and innovation is evident from the filing of 15 Indian and a foreign patent, alongside
the granting of 28 Indian and 7 foreign patents during the reporting period, underscoring our global reach and influence in
scientificinnovation. Our researchers have also made significant contributions to the global scientific community by publishing
222 articles in reputed & relevant scientific journals, boasting an impressive average impact factor of 5.9. In addition, CSIR-
CSMCRI scientists have edited a few books and contributed several book chapters to national and international publishers. Our
scientists and students have been recognized with numerous awards and accolades, reflecting their dedication and scientific
excellence. They have also been active globally, delivering 73 invited talks at national and international forums. Furthermore,
CSIR-CSMCRI scientists and students were deputed abroad under various programs, augmenting acceptance of the quality of
our research on an international stage. CSIR-CSMCRI celebrated various national/organizational days, reinforcing our
commitment to societal engagement and national development. Throughout the year, CSIR-CSMCRI organized several
conferences, workshops, and seminars, fostering knowledge exchange and collaboration within the scientific community.
International conferences on Membranes, Seaweeds, and Salt & Marine Chemicals are noteworthy. To showcase the science and
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research excellence to the public, we have also organized the coveted CSIR One Week One Lab (OWOL) program and
participated in several national fairs/expos for wider dissemination of our research findings.

Our commitment to nurturing the next generation of scientists and researchers remains unwavering. Through various
educational and training programs, we continued to inspire and equip young minds with the skills and knowledge they need to
excel in their respective fields. This year, 24 students successfully completed their doctoral (Ph.D.) research, and many of them
have moved abroad for postdoctoral fellowships or to industries and academia. During the reporting year, 160 students from
various institutes and universities all over the country engaged in dissertation projects/summer internships under the
mentorship of our scientists. | take great pride in the achievement of our students and young researchers, whose contributions
are vital to the continued success of our institute. Additionally, under the CSIR-Integrated Skill Initiative Program, 518
individuals benefited from our skill development programs organized in the institute, which are integral to building a skilled
workforce for the future. A few thousand students and hundreds of teachers have been given scientificacumen/temper through
various programs under Jigyasa.

Our work extends beyond the laboratory as we continue to drive initiatives that directly benefit society. Our efforts toward this
goal include the improvement of quality and yield of salt by scientific intervention, commissioning and maintenance of brackish
water RO plants at Khardoi post of BSF Kutch-Bhuj and Shree Somnath Sanskrit University Veraval, imparting seaweed
cultivation techniques and distribution of seaweed seeds to coastal residents of Tamil Nadu, Andaman, and Gujarat coasts, and
addressing in wastewater management. Our efforts in implementing the Official Language Policy in the institute rendered the
prestigious Kirti Puraskar.

| extend my deepest gratitude to the entire CSIR-CSMCRI team, the Chairman and members of the Research & Management
Councils of CSIR-CSMCRI, and all stakeholders, including funding agencies and partners, for their unwavering support and
commitment. | am sure you would enjoy/appreciate the achievements/contributions of CSIR-CSMCRI covered in this report, for
which | appreciate the team behind its timely compilation. The achievements/activities were widely covered by the media, which
enhanced the visibility of the institute to which | am indebted.

We remain committed to our vision of advancing science for the greater good and are excited about the possibilities that the
future holds. Together, we will continue to make strides in research and innovation, contributing to a better and more
sustainable world. It will also be our pleasure to hear your views/suggestions/participation in nation-building through science
& technology pursuits.

~ | T
e
(Kannan Srinivasan)
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HoH 3T MR- HTHTHAISMRSATE &1 fIi / Vision of CSIR-CSMCRI

HRA & AR & Hedul & ol T AT BT SN0, Gle 3R TR0l Bl

Explore, harness, and transform marine resources for the good of the people of India

Hog 3mSR -HequHA R3S BT fAI=H / Mission of CSIR-CSMCRI
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faftree ! b Tgst s
et BRI BT JuanT
Utilization of dry sea mix

knowhow to M/S Digitech
Aqua Import Pvt. Ltd.

A WU SRIcd UIgde
forfires &1 uftspd oA
Tihal I STHBRI

Know-how for the

production of refined
carrageenan to M/S
Sowbhagya Biotech Private
Ltd.

ot HST IR G Bl
Qfereif-an sfarer & Hiy
Cultivation of Salicornia
brachiata to Mr. Hamza
Taher Burhani

A SR U8 Bl
fcrp I sfeger &t Wt
Cultivation of Salicornia
brachiata to M/S. Jagran
Pehel
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foiferes & faamae uforieh
AT UfhaT Bt SBR

Know-how for production of

solvent-resistant membrane

M/S Permionics Membranes
Pvt Ltd.

Kappaphycus alvarezii Sap,
its method of production
from seaweed as basic raw
material, and its application
M/S Swapro Agritech LLP
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FHUREY ey & 91y
THT 0

MOU with Gujarat MOU with Ramkrishna math MOU with Chemprocess
Technological University systems

At THIArSIS & 1 YIATR TR FH & 9y
AT 9 U O

MOU with Memtrix MOU with Bhavnagar MOU with Hindustan Salts
Technologies Municipal Corp. Ltd.
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Article Title

Journal, Year, Volume
(issue), page numbers

Gupta AR, Mondal M, Bapat PS, Joshi
VC, Popat KM, Indurkar PD, Sharma S

Sarkar P, Sarkar T, Singh H, Sutariya B,
Ray S, Das A, Pramanik SK, Karan S

Jungi H, Karmakar A, Kundu S, Mitra J

Kumar P, Nalli Y, Dhimmar A, Singh S,
Ghadge VA, Sahastrabudhe H, Gajjar
A, Shinde PB

Akhyani DD, Agarwal P, Mesara S,
Agarwal PK

Kirti, Dobaria P, Maurya A, Kaushik A,
Kanani P, Rajput P, Jha SN, Das B,
Srivastava DN, Kushwaha S, Patel K

Joshi K, Baraiya M, Moradiya K,
Dawange PS, Jaiswar S, Prasad K,
Mantri VA

Choudhary N, Rajpurohit D, Saha A,
Yadav S, Tothadi S, Ganguly B, Paital
AR

Rathod AK, Chavda D, Manna M

Construction of arsenic selective
chelating resin with iron precursor for
removal of low-concentration arsenic:
Breakthrough modeling and field
deployment

Microporous poly (triaminoguanidinium-
amide) nanofilms with sub-nm precision

for ultra-low molecular weight cut-off in

nanofiltration

Waste is the best: end-of-life lithium ion
battery-derived ultra-active Ni**-
enriched B-Ni(OH), for the
electrocatalytic oxygen evolution
reaction

Bacillinaphthin A: A new
naphthohydroquinone from the
endophyte Bacillus subtilis NPROOT3

Deciphering the potential of Sargassum
tenerrimum extract: Metabolic profiling
and pathway analysis of groundnut
(Arachis hypogaea) in response to
Sargassum extract and Sclerotium rolfsii

Hierarchical polyoxometallate confined
in woven thin films for single-cluster
catalysis: simplified electrodes for far-
fetched O, evolution from seawater

Between versus within: Comparative
analysis reveals significant differences
among survival, regeneration and
growth in explants of Gracilaria corticata
var. cylindrica treated with two
commercial Sargassum-derived extracts

Lithium sequestration from dilute
solutions and sea bittern inspired by the
self-assembled complexation

Journal of Hazardous
Materials 2023, 459, 132000

Journal of Materials Chemistry
A 2023, 11 (26), 14390-14403

Journal of Materials Chemistry
A 2023, 11 (25), 13687-13696

Chemistry & Biodiversity 2023,

20 (6), 202300106

Physiology and Molecular
Biology of Plants 2024, 30(2),
317-336.

ACS Catalysis 2023, 13 (7),
4587-4596

Journal of Applied Phycology
2023, 35(5), 2351-2369.

Chemical Engineering Journal
2023, 470, 144408

Journal of Chemical

Phase transition and phase separation in
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Kumar M, Chaudhary DR, Jha B

Vaghela P, Trivedi K, Anand KV, Nayak
J, Vyas D, Ghosh A

Patel J, Maiti S

Debnath S, Ghosh R, Mukhopadhyay
S, Baskaran KV, Chatterjee PB

Bera P, Trivedi JS, Jewrajka SK

Ghadge VA, Ravi K, Naikwadi DR,
Shinde PB, Biradar AV

Panja AK, Vasavdutta S, Choudhary
M, Thiyagarajan |, Shinde AH, Ray S,
Sahoo TP, Chatterjee S, Thorat RB,
Madhava AK, Haldar S

Badhani G, Biramya VM, Adimurthy S

Babujohn NA, Eluri A, Nabeela VP

Sahu P, Gao B, Bhatti S, Capellades G,
Yenkie KM
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realistic thylakoid lipid membrane of
marine algae in all-atom simulations

Surface-associated bacterial
assemblages on marine anthropogenic
litter in the intertidal zone of the Arabian
Sea, India

Aqueous homogenate of fresh Ulva
lactuca for ameliorating nutrient
deficiency-A nutraceutical alternative to
using whole seaweeds

Experimental investigation of a small-
scale evacuated tube-based solar
adsorption chiller with emphasis on
improving the cycle time

Fabrication of a paper-based facile and
low-cost microfluidic device and digital
imaging technique for point-of-need
monitoring of hypochlorite

Low fouling/scaling double network thin
film composite nanofiltration
membranes with improved desalination
performance

Natural eumelanin-based porous N-
doped carbon as an active bio-catalyst
for base-and initiator-free aerobic
oxidation of olefins and alkyl aromatic
hydrocarbons

Interaction of physico-chemical
parameters with Shannon-Weaver
Diversity Index based on phytoplankton
diversity in coastal water of Diu, India

lonic liquid-catalysed regioselective
oxygenation of quinoxalin-2 (1 H)-ones
under visible-light conditions

One pot synthesis of crystalline covalent
organic polymers with tunable pores for
the removal of gold and toxic organic
pollutants

Process Design Framework for Inorganic
Salt Recovery Using Antisolvent

Crystallization (ASC)

Information and Modeling
2023, 63(11), 3328-3339

Marine Pollution Bulletin
2023,190,114839.

Algal Research 2023, 74,
103211

Energy Conversion and
Management 2023, 292,
117421

Analyst 2023, 148 (17), 4072-
4083.

Desalination 2023, 564,
116813

Green Chemistry 2023, 25(7),
2863-2871

190, 114839

New Journal of Chemistry
2023, 47 (47), 21596-21599

Chemical Engineering Journal
2023, 464, 142459

ACS Sustainable Chemistry &
Engineering 2024, 12(1), 154-
65

Marine Pollution Bulletin 2023,
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Prof. Swaminathan Sivaram

Honorary Professor & INSA Prof. Dinabandu Sahoo

Prof. Ramaswamy Murugavel

Senior Scientist, IISER Pune

Chairman

Dr. Ramesh V. Sonti
Director, NIPGR Delhi
External Member

Ms. V. Radha
Joint Secretary,

Dept. of Promotion of Industry &

Internal Trade, Delhi
Agency Representative

Dr. Kannan Srinivasan
Director
CSIR-CSMCRI

Professor, lIT Bombay
External Member

Shri Ravi Mariwala
Founder & CEO

Scientific Precision Pvt. Ltd.

Mumbai
External Member

Prof. T. P. Radhakrishnan
Professor, University of
Hyderabad
DG's Nominee

Dr. Abhishek Kumar

Sr. Scientist, Central Planning

Directorate, CSIR
CSIR HQ Invitee

Professor, University of Delhi
External Member

Shri S. Narasimha Sastry
Unit Head, Grasim Industries
Renukoot
External Member

Dr. Sadhana Rayulu
Chief Scientist, CSIR-NEERI
Nagpur
Sister Laboratory

Dr. B. Ganguly
Chief Scientist & Head, PME
CSIR-CSMCRI
Secretary, RC
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Shri N. Kamath
Chief Manufacturing Officer and
Site Head, Tata Chemicals Ltd,
Mithapur
External Member

Prof. Swaminathan Sivaram
Honorary Professor & INSA
Senior Scientist, IISER Pune

Chairman

Shri Rajesh Dhingra
Advisor & Business Head, DCM
Shriram Ltd. Delhi
External Member

Shri Juzar S. Khorakiwala
Chairman and MD
Biostadt India Ltd. Mumbai
External Member

Dr. Srinivasa Kumar
Director, INCOIS Hyderabad
Agency Representative

Prof. Smita Srivastava
Professor, IIT Madras
External Member

Dr. Bhaskar Narayan Dr. Kannan Srinivasan Shri R. P. Singh
Director, CSIR-IITR Lucknow Director, Head, IMD, CSIR, Delhi
Sister Laboratory CSIR-CSMCRI DG's Representative

Dr. B. Ganguly
Chief Scientist & Head, PME
CSIR-CSMCRI
Secretary, RC
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Dr. Kannan Srinivasan
Director
CSIR-CSMCRI
Chairperson

Dr. Kamalesh Prasad
Chief Scientist & Head, BDIM
CSIR-CSMCRI
Member

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

Dr. K. J. Sriram
Director
CSIR-CLRI
Member

Dr. (Ms.) Aneesha Singh
Principal Scientist
CSIR-CSMCRI
Member

Dr. Bhaumik Sutariya
Senior Scientist
CSIR-CSMCRI
Member

Mr. Subhash Chander Antil
Controller of Administration
CSIR-CSMCRI
Member - Secretary
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Dr. B. Ganguly
Chief Scientist & Head, PME
CSIR-CSMCRI
Member

Dr. Alok Paital
Principal Scientist
CSIR-CSMCRI
Member

Mr. Vinod Kumar Ojha
Finance & Accounts Officer
CSIR-CSMCRI
Member
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Dr. Kannan Srinivasan Dr. Srinivasa Reddy Dr. B. Ganguly
Director Director Chief Scientist & Head, PME
CSIR-CSMCRI CSIR-IICT CSIR-CSMCRI
Chairperson Member Member

Dr. P. S. Subramanian Dr. Kamalesh Prasad Dr. Avinash Mishra
Chief Scientist Chief Scientist & Head, BDIM Senior Principal Scientist
CSIR-CSMCRI CSIR-CSMCRI CSIR-CSMCRI

Member Special Invitee Member

Dr. (Ms.) Bhoomi Andharia Dr. Anshul Yadav Dr. R. J. Sanghavi
Principal Scientist Scientist Senior Technical Officer Il

CSIR-CSMCRI CSIR-CSMCRI CSIR-CSMCRI
Member Member Member

Mr. Subhash Chander Antil
Controller of Administration
CSIR-CSMCRI
Member - Secretary

Mr. Hari Narayan Meena
Finance & Accounts Officer
CSIR-CSMCRI
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§vic | Budget
YU 9@ H Rs. In Lakhs
goie MY | Budget Head
2019-2020|2020-2021|2021-2022 (2022-2023(2023-2024
T. IS RTPIE JORTRIET)
A. Revenue (National Labs.)
o 3 Total Salaries 2757323 2747.160 2979.184 3308.582 3687.006
EE[E (PO4/PDSXP06/P—70—W§TETT¥|%H) 507.966 269.540 498.658 651.782 697.715
Budget (including PO4/P05/P06/P-70-
Staff Qtr.)
H-07 ITHTH/IUHIT T 37 3T P- 447.000 290.630 549.897 578.458 1082.820
07 Chemicals/Consumable & Other
Research
. el eI doic 3712.289 3307.33 4027.739 4538.822 5467.541
A. Total Revenue Budget
& $fted ARFd de)
B. Capital (National Labs.)
FoIE (S&Y TS UH / |IH HIeR Yol uiga) 100.000 100.000 67.728 124.992 437.897
Budget (including W & S / Staff Qtrs.
Capital)
H-50 @U. 3R IUBHRU/HIER 343.490 531.500 54.295 380.837 871.891
IYHRU/FHTTEY IUHN)
P-50 (App. & Equipment/Computer
Equipment/Office Equipment)
-50 @Mt gead/agst ufieT) 213.197 220.679 215.647 75.459 0.000
P-50 (Library Books/Library Journals)
1-50 189 P-50 Vehicles 9.500 0.000 0.000 0.000 18.890
9. ﬁ‘}?ﬁ B. Total Capital 666.187 857.179 337.670 581.288 1328.677
PN + gFﬁ (E’+3ﬂ) 4378.476 4164.509 4365.409 5120.110 6796.218
Total Revenue + Capital (A+B)
$a edih T AR ARTHY URTSH Total 1343273 145.868 409.190 732,988 0.000
Networking & RSP Projects
Pension 0.000 0.000 0.000 0.000 2650.212
?'-ﬂ@a-ﬂfsﬂ? STde & SfETAT 3[+7 ISIXT  Revenue other than CSIR allocation
TUY @G H Rs. In Lakhs
goic XY Budget Head 2019-2020|2020-2021)|2021-2022 |2022-2023|2023-2024
raiford ey ud fasrg 5.792 0.000 9.600 9.417 -0.567
Sponsored R & D
BRI YRS L] G{ERT?IFT udq 119.730 26.769 52.774 77.458 105.569

fas™ Collaborative/Cooperative R
&D
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duic "«’ﬂﬁf | Budget Head 2019-2020|2020-2021(2021-2022|2022-2023|12023-2024
T Hgraar AHUE U9 fasg 670.620 442.505 583.881 387.128 586.516
Grant-in-Aid R & D
3f7H U Ud farg tRiA= R & D 54.531 8.210 17.938 15.007 8.480
Consultancy
THEHTH/ATEdT SMM/TSP 158.689 130.472 105.789 195.985 54,530
Sub Total (ECF) 1009.362 607.956 769.982 684.996 754.528
IEEGE IR EIGEEIEA R Gl 36.314 19.696 27.188 43.194 115.449
Analytical/Tech Services
RERICARIECARRE SIS S| 15.000 50.144 26.927 82.853 32.534
(TASRUE & d&d) Knowhow
transfer/Royalty (under LRF)
HHITRTA! 3<dre] &I fdhl Sale of 0.000 0.000 0.000 0.000 0.000
Lab Products
T E/ARAR /AR 0.000 0.000 1.770 16.871 48.752
Conference/Seminar/Workshop
Sub Total (Credited to CSIR/Lab 51.314 69.840 55.885 142.918 196.735
reserve)
JdTr HI & U H uhiad IfRr 59.440 38.330 45230 91217 1.494
[@RPR B! ATTS 7T3) Amount
collected as service tax (Returned
to Government)
Grand Total 1120.116 716.126 871.096 919.131 952.757
varT=TaT f¥Sid Laboratory Reserve TUY @ H Rs. In Lakhs
guie =Y Budget Head 2019-2020(2020-2021(2021-2022|2022-2023|2023-2024
3RS A% YUY Opening Cash 1237.967 1816.087 2091.941 2143702 | 2215946
Balance
qY o SR I Receipt during 773.914 653.239 125.426 189.983 298.573
the year
uRusdr ur 3w Fsdie 500.000 1500.000 1600.000 1600.000 1699.000
Investment encashment on
maturity
Total Receipt (A) 2511.881 3969.326 3817.367 3933.685 | 4213.519
¥ & SR &Y Expenditure 195.794 338.136 108.248 129.699 118.464
during the year
gAf3r Reinvestment 500.000 1600.000 1600.000 1699.000 1800.000
Total Expenditure (B) 695.794 1938.136 1708.248 1828.699 | 1918.464
fA3=r uR 3ifSid =1t Accrued NA NA 34.583 110.96 115.652
Interest on Investment
Closing Cash balance (A-B) 1816.087 2031.190 2143.702 | 2215.946 | 2410.707
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{9 AU | Human Resource (As on 01/01/2024)
A HHTNNG! BI YW | Total No. of Staff

I ‘ = Administration

= Scientist
= Tech Gr. |
= Tech Gr. Il
m Tech Gr. Il

YJaATHTTIR IS B T | Designation-wise Strength of Scientists

l I m Chief Scientist

= Senior Principal Scientist
= Principal Scientist

= Senior Scientist

m Scientist

YT TP | Temporary Staff

= JRF
= SRF
= Project assistant

= Project associate

= Scientific administrative Assistant
m Research associate

m Scientist

m CSIR-TWAS PDF
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Mr. Venkateswarlu Gadde, AO
Transferred from CSIR-SERC
Joining Date: 11-08-2023

Mr. Upendra Rathod
Technical Assistant
Joining Date: 22-05-2023

Mr. Dushyantsingh Rajpurohit
Technical Assistant
Joining Date: 27-06-2023

Ms. Snehal Bhabhor
Technician (1)
Joining Date: 09-06-2023

Mr. Hari Narayan Meena, FAO
Transferred from CSIR-NPL
Joining Date: 22-09-2023

Mr. Harshal Wagh
Technical Assistant
Joining Date: 23-05-2023

Dr. (Mrs.) Ashwini Sanaye
Technical Assistant
Joining Date: 03-07-2023
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Mr. Niranjan Mishra
Technical Assistant
Joining Date: 04-05-2023

Mr. Jigar Prajapati
Technical Assistant
Joining Date: 19-06-2023

Mr. Kaushal Kumar Jha
Junior Secretariat Assistant (S&P)
Joining Date: 02-06-2023

Mr. Mahesh Thakur

Technician (1)

Joining Date: 25-07-2023
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Progress in Thrust Areas of Research
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STAHH| DI AP | Glimpses of Events

CSIR Foundation Day - 2023

CSIR Decadal Achievements (2014-2023) Exhibition
2G-27 sepumhtr 1ﬂ13 Pl'l-l.ltl M-IW‘-II'I HH |.7l'!lh‘r

n Lk
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ACS Publications

WWW.ACS.0Mg
7 Most Trusted, Most Cited. Most Read.

Above cover image shows various interactions between ionic liquids and proteins influencing stability, conformational
alterations, unfolding, misfolding, and refolding of proteins.

Bharmoria P, Tietze AA, Mondal D, Kang TS, Kumar A, Freire MG; Do lonic Liquids Exhibit the Required Characteristics to
Dissolve, Extract, Stabilize, and Purify Proteins? Past-Present-Future Assessment. Chemical Reviews 2024, 124(6), 3037-3084.
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1. TS Td Y IHTI | Salt & Marine Chemicals

Ayt erane:

T Td T WA fIUNT IR 0 &1 [uradl 3R SUS &
T TYUT UIeT Ud HR S Jevar Iq¢t Tamml &1 g:
Tt - b To1E AT, AT TrHTe ufsharsti &1 fawmRd &
A IS VAT WA § | T &marelt & WR YA &1 qder, fafi
TSR & Aquiig o1d & e IR T9 GO Bt fomgf ok
R, TUT FATH 3 D UaiRid R 5g YRd WX T Ared
TS YA P R HAT M &1 T8 AU Tbipa T
T J: Tt & A1y ¥ 3 Yol ardd UR T0E $T IdTe
A, TP 1 TUIGT SR T T GUR H4, TuT fafde syt
¥ forg falky o fawfd oxa o faxsrar e g, fore
FARTCHTA SN & AT SRNSTSS ard THS Td SHTIRID TN
I & 1Y HISHIIRe T Jad Bl HIgS T TH QM
B S AR § udd Iqg1/4ERTd/Aaaviied Relae
IR® 3R I uiEdl drel ARG WA J S afed
TeaH TYa! XA B G W $3 8q Thidd Uiehard
A &1 FRRAr W IR 3d gT, faum faed ik @R 9a &
SOfRTE e, WS STa &1 g Uit iR T8 IdTe § IR Sl
& IUANT DI SHRIHTH B IR W dBiod HRal ¢ | T8 HH ANTd
T WG RIT ITHUN BT SUTNT Hh 8- TS
B!t agrar Tar g | IUNT 3R ATl ) Yerad UeH B4 &
fore, fQumT T9e I, siERal SR shafie Sl &
fore ufRieror Hrfery UaT R 8, AUl HRiad &t AR S
Td THE IATE 31 H YR T 8 ST HRd Ugd & agd
"GR THES T JHTOT U UTaash A Y [haT ] |

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.
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Udhipd Y:-UTf ufshar
An Integrated Recovery Process of Marine Chemicals from Dilute Brines
and Desalination Plant Rejects

TR SMymarsll 3 Te e sruanT & fie Suged 3=
Y&l dTd ST (>99% NaCl) U 3 & ol T TaI=,
THIHd 3R ad et & uRymgdes faewRid fasar 8 safe

sﬁ?@%ﬁﬁ%ﬂaﬁaﬁvﬁﬁgﬁ T el 21 5 URbT A
$Had Iod Gl arel NaCl Ut gidl 8, et udd s 9 T
IPHT IS 3R I Yl & 1Y s,  fS&m, caco,, Mg
(OH), 3R KCI Ht fFrepTar ST 81 9% URUMHATaR=Y, U8 -Ifud
UfohaT 3iad: S{ehT-S(elT TS 3R foe- Uaed &1 sTavgdhdl dI
AT R Sl &1 39 SifaRad, T8 Usbidd fehal 3= Yl
TS S TR U R % T O AmasiRe, Fdea-gad
JHIYT USTH Rl 5, o 3T Yo 3 fomm fafid aaR-4mR
3R S I & o NaCl ST3H/319 &1 Ui IudiT UgH
Fe 8 | Y AR fde Tt YfHr sifIg o $ik Nacl aaunt
& URAeT I HH TP DHIa- Befie Bl HH dA J Ydd
&I ¢ | H AT, 3 TaraR H od uRfufadi & dga
41 g3 onfie Faerdar & 1y 3= e yasaar g | (Uee:
T AqUT 3R S B I: T gRT S SuanT 8d I
SIS &1 Ul & U U Udipd Uithdl, HTHSMEIR-
WUIUHHISR3ITE, TTTHTASN: 0012NF2024/3MTSTH, 3HTde
TRT: 202411018403, f&17: 12/03/2024)

Our researchers have diligently developed an innovative,
integrated, and sustainable technology for obtaining high-
purity brine (>99% NaCl) suitable for direct industrial
applications while simultaneously recovering marine salts of
calcium, magnesium, potassium, and sodium from dilute sea,
subsoil, or desalination plant reject brines after bromine
extraction. This process not only yields high-purity NaCl but
also extracts Bromine, Gypsum, CaCO,, Mg (OH), and KCl, with
an excellent yield and high purity directly from dilute brines.
Consequently, this established process ultimately eliminates
the need for separate brine and bittern management.
Additionally, this integrated process offers a practical,
discharge-free solution for obtaining high-purity marine
chemicals, providing direct utilization of NaCl brine/solid for
various chlor-alkali and bromine industries without further
purification. The zero liquid discharge technology holds
groundbreaking potential in minimizing the carbon footprint
by reducing land acquisition and transportation of NaCl salts.
Overall, the innovation possesses high industrial applicability
with increased economic viability under sustainable
conditions. (Patent: An Integrated Process for Preparation of
Pure Brine for Industrial Use by Recovery of Marine Salts and
Bromine, CSIR-CSMCRI, NFNO: 0012NF2024/IN, Application.
No.: 202411018403, Dated: 12/03/2024)
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SEAUG H faed &1 SUURT B3P FASC-UBR & A TS &1 IS

Production of Kainite-type Mixed Salt using Bittern in ESF

YITTR & & fafld 906 HREM! 3 fies & T ThA fhu T |
P TG, 37 foed T B dlse-UHR & Ald 96 &
IATG & oI IADT IUGeKIdl BT 3Mebeid B o JATAFD
TEUT-TEI0T § ToRAT UsT| G Ufehar & GRM, Ui =Ro1
fe & Ow Auds! SR IR 0T o 31avdd Sl o
HaYTIgde Go (001 TRIT | SdTG o Ugd TRUTH 5 15 Hifcw
T HIEE - YHR 1 T THG U gaim| 39 FAfda 70 &t
Te H 3 o TR o forg dretgh famm &1 Hiy ey, foras
T $ed HId o U H A3 THS BT SUART HRb [ =0 I
TIeTRT (TS & Helhe o Fh YUl IR & digd fhar |

e e ST e ]
R T —— oo -

The samples of bittern were collected from various salt works
in the region of Bhavnagar. Subsequently, these bittern
samples subjected to chemical characterization to assess their
suitability for the production of Kainite-type mixed salt.
Throughout the process, essential data such as weather
parameters and chemical properties of the bittern at each
stage were meticulously recorded. The first phase of
production resulted in a total of 15 MT of kainite-type mixed
salt. This mixed salt was subsequently handed over to the
PDEC division for further experiments, specifically focusing on
the extraction of Sulfate of Potash (SOP) using mixed salt as

the primary raw material.
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159 & 19 & JHUH & ATHH | THS SATGHdl 61 & e gad

9% 9 98 & fAHiur 8g

W ¢S St 3rufry, wg e,

dicH U3, 358 Jgg! ¥d 3R foreaw &1 3w
Use of Recycled C&D waste, Fly Ash, Bottom Ash, Dredged Marine Sand
and Gypsum for Construction of Sustainable Salt Pan Beds for
Enhancement of Salt Productivity through Prevention of Brine Percolation

dm faggd 97 SiR Yo fFmior ey oufRm ¥ Iad gu
SURAY 3R S8 T ¥d BT ITANT THS IINT BT IATGdHdl
JoM & AU gad dhebic 98 faHRid w3 & forg fovar man | gar
Hepfad Ugt o 1Y FHH DR dTdd 98 B ufedl & 91 dis
A &1 A6 H HH & g B e Ser e AR TRuRe gar
Tpfad 98 & Y H1 TS § 1 Ydd heblc 98 Pt a1 H St
el & araE § THSM ofd &1 IH9H S o1l g9 antl A
ST ¥ 9 o g, 57 O1¢ fader & 30+ 996 HREH o
1TH S HHR & 4D AdTe H A RId b1 Bl A H |

The waste generated from thermal power plant and building
construction demolition waste and dredged marine sand
were utilized for developing sustainable concrete bed to
increase the productivity of salt industry. The percolation data
have been monitored with the traditional soil compacted bed
in terms of brine volume reduction with equal size of bed
strips with soil compacted strip. The brine loss was more in the
compacted soil pond compared to sustainable concrete bed.
We have approached GHCL, which will implement the
developed technology at their Salt works of Port Victor in 1
acre sized salt pond.

SN SURTY &1 TN e At & THH W A qI5T Ta &
TP B HH B g AR Tdd dsble
Geopolymer Sustainable Concrete for Reducing Brine Water
Losses in Earthen Salt Pans using Industrial Waste

URUR® &4 I 99 907 98 H Rara/a1d & A1eqd | aHT
15-20% TR ST BT A 8Id1 8 | Jdd bebic 98 ! TRdIad
de-ie fohtearger, Ul-fhearser 3R faed aramel & 95 I
T & AT I WR A & DT I b o U [ddhed UG
HM | A9 faggd T 3R yaH Ao faedy Sy 9 30w gu
SUFAY 3R S8 YL ¥d BT ITART THS IINT BT IATGdHdl
T & e gaa depic o8 fadmRid e & fae fasar |

Traditionally compacted salt bed has nearly 15-20 % brine
losses through percolation/seepage. The proposed
technology of sustainable concrete bed will provide an
alternative to prevent brine losses through percolation from
bed of crystallizer, pre-crystallizer and bittern ponds. The
waste generated from thermal power plant and building
construction demolition waste and dredged marine sand
were utilized for developing sustainable concrete bed to
increase the productivity of saltindustry.
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AT fEoITe= 3R AT & YHT H HTH3ITS SR - TITHIA R3S
& YRS T9S BTH 1 TYAsideor
Modernization of Experimental Salt Farm of CSIR-CSMCRI
in Light of Scientific Design and Layout

THURRT fauTT SeaurRiemss & Suauw # o1yfie F9d

BT & [HT IR 98 THH R B HRIBT 8 | 39 T4 U fhu Ty

%Gi%@wﬁwaﬁ?%mw@mmw
|

SMC division is extensively working on the development of
the modern salt farm at ESF of the CSMCRI. The main
objectives achieved this year are survey of the land and
progression on civil work .

fafira adti &1 SUART HIB Nacl BT fehied mpTiet T=ny=

Crystal Morphology Modification of NaCl using Various Methods

IS NaCl 3R CTAB &1 IUINT b NaCl & Wad fohed daR
for Mg, fAR I8 38T H FepTa T 3R I [ H ATet!
HUI & Y 3 TR GG I-IHRUT [ 7| G-d -1ehRoT fhd Y
CTAB &1 SUTNT $H= TR TR foheed ARTATEHD U H TTHT
93 A 81 A PBIERPHTA &) Siiga & g Jeaifia
TR AU BT HH 37eag fparsrarg |

Hollow crystals of NaCl were produced using pure NaCl and
CTAB then extracted in ethanol and recycled 3 times with only
marginal loss in their quantity.

The hollow crystal structural forms nearly remain intact using
recycled CTAB. The synthesized hollow salts are under-studied
for the addition of the iodine fortification.
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TH® & 15 HUTferdl 3R THiede foheeeli~ul UR U1 A SIeaa
Phase Equilibrium Studies on Brine Systems and Antisolvent
Crystallization of Salt

Ticde fopRediianuT (TUHT) &1 SUANT °id | NaCl &1 3&d
BUNa,SO, ®! fhedid B3 & o fpar s addr g | ra el
& EUH QST FRES 3R NfSTH Tedhe Jad STel g giet o
TP 3ATe Jumelt & =0 § faR far | yomed & 324Ta o
U Futia A STeh 78, S w_AS=0.10 3R w_AS=0.50 & &g
S 320 d% Ugd s | fhR TTaRf &1 25°C IR Hanferd foar
T 3R 30 e & aTe, forted &1 e faan o, Jaman
3R T, ¥ethe uard @fdAfes fafl) ok wikgs ual
(3SicAfed CrgerM) & fore favawor fasam Tl Na,so, @1
I, YT SR Fde 9@ &1 S gHH a T 8q §Q@ T96
IdE 3R AfRIY O BT GHAF Gof 16a1 171 I Na,SO,
yerd arel fAfSrd @ ot & uRomHt @1 g S Na,So,
U (31 3@ & YaigHMHI BT | FRTee 3R qaiJHI-d
il & sid 31 Y i faaa ¥ Todd dau &
faame-faridht frediartr 8q ga=itad 8fiR =RUl Iga
BB AR TRATS |

Anti-solvent crystallization (ASC) could be leveraged to
crystallize Na,SO, while keeping NaCl in solution. As a case
study, an aqueous solution containing sodium chloride and
sodium sulphate was considered as a model system. A
prescribed amount of ethanol was added to the system,
reaching mass fractions between w_AS=0.10 and w_AS=0.50.
ASC was then conducted at 25°C and after 30 minutes, the
crystals were filtered, dried, and analyzed for moisture,
sulphate content (gravimetric method) and chloride content
(argentometric titration).

The mass of the dried salt product and residual solution were
recorded to estimate the Na,SO, yield, purity, and suspension
density. The results for the mixed feed system having high
Na,SO, content were compared with the predictions for the
pure Na,SO, system (solid line). A good agreement between
the experimental and prediction data validates the solubility
& phase balance approach for antisolvent crystallization of
selective salt from the mixed solution.
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ABTETH Tc{TQfEH SRR | Inorganic Materials & Catalysis

O ( The Journal of Organic Chemistry
FEBRUARY 2, 2024 VOLUME 89, NUMBER 3

pubs.acs.orgfjoc

L ° Li vs. K

-

Ar/\)j\Ar .

ACS Publications

WWW.AC5.0rg
V Maost Trusted. Most Cited. Most Read,

A versatile, selective, solvent- and base-switchable synthesis of saturated ketones and a-methyl-saturated ketones, derived
from a,B-unsaturated ketones, was developed by hypothesizing an interconvertible coordination mode (imino N->Ru and

amido N-Ru) of a coordinated imidazole with Ru(ll)-para-cymene, which was featured as the Front Cover in The Journal of
Organic Chemistry in 2024 (J. Org. Chem. 2024, 29, 3, 1361-78).
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2. BTf-P ugrd Td SARTT | Inorganic Materials & Catalysis

Ayt erane:

TSNS IR-HCHTAN SRS P T§ UURT IF Gl 9
3iEe T ¥ "IPHT A, e & U § IARG" Bl
fawg & ¥u ¥ T@d g 5= =4 § fafdy iR 3= A1agiRe
ST &l T HTH R TET § MR BT &1 H 3 Pb SRS 3T
& fore T} el &) it T 81 Ieerarita diafifear
S 39 faunT g1 fAeRia of 18 8k 394 frsiamse T ik
fSsficse Uow, J@afud ok ereilRka fferer, saafud
i srafe Res 3R Br Us), Hickrw Riferde @wmf
T8), TS 3Hgs, 2-harsd 3A4id, AT &t Ufthary

Divisional competences:

This division of CSIR-CSMCRI is mainly working in diverse and
highly applied research areas covering “Fine chemicals,
catalysis and Materials” as central theme for more than three
decades and has recently incorporated marine resources for
its catalytic exploration. Noteworthy technologies that were
developed by this division include the processes for UV
shielding film, Zeolite A & Zeolite X, precipitated & shaped
silica, precipitated calcium carbonate (rubber & paper grade),
calcium silicate (pharma grade), styrene oxide, 2-phenyl
ethanol, mefrosol and campholenic aldehyde etc..

RIS

TISSIoH |id & U # 3A91d & A1y Uiy i Aa-amenid
CCToNH-3MRY (1) WRT-FTSHIH IWRE BT IUTNT HIb Add
IR TTTES RITTARUT GG STIHR0T

Sustainable and Selective Transfer Hydrogenation using Waste
Shrimp Shell-Based Tetrazene-Ru (Il) para-cymene Catalyst with
Ethanol as a Hydrogen Source

Fad IS ST B R snetid IAR®! 3R Sy
ST /T & UgY I B JUES BT U A DI
TS IR SR feaT STl 8, o RIFTAR0T o
EIZSIoH UId & ¥U 7 3T & SUINT R HH MY {HarSarg,
i T Uiddd YSTad &M, 3 Sl AR, Uidbraidd
Aoadf Terdf &1 Ide SR Ui FIEi-d Yenfadr
SipTaielieRur & HIH | IORD BT IUAIT gidl & | Tgi, g9
QI A 3,6-bis(3,5-dimethyl-1H-pyrazol-1-yl)-1,2,4,5- <21
(BDMPZ-Tz) &1 SUTRT Hb & ATy
¥ 3-(3,5-dimethyl-TH-pyrazol-1-yl)-1,2,4,5-1,2,4,5-CCI
(DMPZ-Tz) & 1Y Uy i A & Jag ?d
U AUH R ST T G&f Ridfees ef¥epiu o1 gar
foran 39 fafdy § T & ufkadH 8idT § 9T ¥dg WR A1geieH &t
e/ 75% B 3G B T 3 G0N SR HIR ufafear
fufoai &} sMazadmar THTE g o 8 1 g A A M Aa W
afid wAfFH-sidHied RIFIRU gESIHI®R SER®
e R & & T DMPZ-Tz 3R [Ru(p-cym) CL,],/RuCl,.3H,0
& S goIgd -39 01 1 SUANT fhaT | 34 IARD| BT IGINT
SRIJW PIEla/USEIsSl Bl Ugw PIal-a/Schigal o
TS RIHIRUN g SoHIARU & fag far man, S
FESSH U F ¥Y & ST SR SMUR & w9 F GreRmm
FIEHC BT IUANT e T |

Sustainable chemical research emphasizes chitosan-based
catalysts and the need to explore the direct utilization of waste
shrimp shells, whereas the use of ethanol as a hydrogen
source in transfer hydrogenation is less explored due to its
unfavourable redox potential, higher energy barriers,
generation of reactive intermediates, and catalyst poising via
metal carbonyl species or decarbonylation. Herein, we
disclosed an efficient synthetic approach, conducted at
ambient temperature, for surface functionalization of waste
shrimp shells with 3-(3,5-dimethyl-1H-pyrazol-1-yl)-1,2,4,5-
tetrazine (DMPZ-Tz) via nucleophilic substitution using 3,6-
bis(3,5-dimethyl-1H-pyrazol-1-yl)-1,2,4,5-tetrazine (BDMPZ-
Tz). This method results in a colour change and a 75% increase
in surface nitrogen content, eliminating the need for multiple
syntheses and harsh reaction conditions. We utilized the
strong coordination property between DMPZ-Tz and [Ru(p-
cym) CL],/RuCl,.3H,0 to develop ruthenium-embedded
transfer hydrogenation catalysts supported on shrimp shells.
These catalysts were employed for the selective transfer
hydrogenation of unsaturated carbonyl/aldehydes to
saturated carbonyl/alcohols, utilizing ethanol as the
hydrogen source and potassium carbonate as the base. The
performance, selectivity, and reusability of the catalyst were
thoroughly assessed through spectroscopic studies, in-situ

monitoring of the reaction progress, initial rate kinetics, and
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control experiments. The obtained results strongly indicated
that the anchoring of DMPZ-Tz played a crucial role in
achieving superior performance compared with catalysts
synthesized without it or utilizing its homogeneous
counterparts. The catalyst exhibits efficient reactivity,
selectivity, and broad substrate scope.

Waste shrimp shell Treated shrimp shell Tetrazine loaded treated [Ru(P-Cym)Cl,), loaded
(WS) (S) shrimp shell (8-Tz) S-Tz (S-Tz-Ru-P-Cym)
o] 0 o OH
)‘/\\)\‘ $-Tz-Ru-P-Cym
U Q “ -7, O
\i R RQ EtOH, K;CO; & r
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2-D &id § UST Praifaiiere TRIs-3 U Se-UeRi- X -aH femyur
3R e -AeaH-afrd oa SiTeRItHom
Pendent Carboxylic Acid-Fuelled High-performance Uranium Extraction
and Post-metalation-actuated Water Oxidation in a 2D Framework

mgaﬁmm%(@ahmﬁ%aaﬂﬁmaﬁsq@g

oA T} ofd R sy & HH 3R Tl g, 3R
TABIUTG ol Idle & e faggd-Imafe sifader
famrg ufaferar (3Ngem) &7 +f S Tahd St 81 Jad -COOH
31 & Iy fAf¥a-feris enenfka Co(ll)-MOF (CSMCRI-21) awt
TSt 3R I YAAHU & WY U PP AU & 1Y
TS AR ol I UfAforar & arel RS 3 Tagd &1
JTERU <l g1 3P SHATal, Uh AdI fBRAEHD MOF Tl
JUINT FHRp WATH G0N 3R Yae o & WY TU J
THTIOTA faa 7T 8 | SUgEd XU o 3 Jad ~COOH THg OER
UeRF gUR & fore favA-fgurfasd Nt @21a daeH fdeRid
FRA B o1 N AT & TG H Tgrral rdl g | aRad &,
NiZ*@21a= 1 M KOH H 21a &1 a1 H Sl dgaR Taiafe &1
gar fara, 3R gl-3mardt H-sifed gt & gad wraifierds
RIS & 3(d dh 31T URe-HeaRH & H1EH ¥ OFR &HdT $I
w%wmimmmmmm AR CRIGGIED]
A= far|

In-situ engineering of pore functionality in metal-organic
frameworks (MOFs) can mitigate sea-water uranium
extraction, and further promise electrochemical oxygen
evolution reaction (OER) for renewable energy generation.
The mixed-ligand based Co(ll)-MOF (CSMCRI-21) with free
—COOH moieties exemplifies selective and fast-responsive
uranyl ion sensing alongside its excellent uptake with fast
kinetics and high recyclability. Moreover, uranium sorption
and sensing mechanism has been explicitly authenticated by
employing a novel un-functionalized MOF. Suitably oriented
free ~COOH group aids grafting of Ni*" ions to develop
hetero-bimetallic Ni**@21a composite for OER performance
improvement. Indeed, Ni* @2 1a revealed far superior activity
to 21a in 1 M KOH, and validates the effectiveness of our
design principle to drastically augment OER potential via
hitherto unexplored post-metalation of free carboxylic acids
in two-dimensional H-bonded framework.
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Synthesis of SO,H Functionalized Carbon Microspheres
from Seaweed Waste

BT UaIdl & IUTGA | AT IH1eH! BT SUART SHfdw
qAd 3R HH HTeH ard Ufas &t iR g4 & TS q&d &
3T §| Tgl, §HANT YR U H IUds ¢ UHR & T
A9 SUFRY HT ITANT IR, SO,H THE & 1Y T B
HTATD HID TP 31 T SERD P U] I (o Th TR
WEIDhId TRdd B & | SORS Bl Udh-Ule gregiyda fafy &1
JUINT e HRAd fHaTTIT | 50 UTH ISR bl Pl Sl b
TATHAT 1.29 mmol/g BT AT & 1Y UTd ol 7T | SRS
Tfafafy s TR E |

The use of renewable resources in the production of carbon
materials aligns with the broader goal of transitioning
towards a more sustainable and low-carbon future. Here, we
present a straightforward protocol for synthesizing a solid
acid catalyst by functionalizing carbon with an SO,H group,
using abundantly available new types of seaweed waste. The
catalyst was synthesized using a one-pot hydrothermal
method. A 50 g catalyst was achieved with acidity of about
1.29 mmol/g of the total acidity. The catalytic activity studies
arein progress.

(a)

WIfI® ATRIBIUT & T CoO0-AfSIa Mgo SRS

CoO-decorated MgO Cata

89 @M A sp? 3R sp’ HHED gRSIBET & WD
HTRABIU & 1T CoO-TRSTT MgO RS &1 f[ar fHar B
o fb o8 gdfafed € fob sifefie=ur ufafharst & srufaw
SHTfTor &1 IUANT S9! RUA-Ffvg Uefa & HRoT gefaal
1 IR B &, Forads BRI ufafshart draifds opsit & ufa

lyst for Aerobic Oxidation

We have developed a CoO-decorated MgO catalyst for
aerobic oxidation of sp” and sp’ functionalized hydrocarbons.
As it is well known that the utilization of molecular oxygen in
oxidation reactions presents challenges due to its spin-
forbidden nature, causing these reactions to either be
unreactive toward organic molecules or susceptible

T BT Il & AT TN b Tl o Ui Yag-i=ia
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to selectivity issues. Herein, we developed a greener route for
the epoxidation reactions and the oxidation of more stable C-
H bonds in hydrocarbons using cobalt-based catalyst and
oxygen. The synthesized catalyst exhibited complete
conversion of cyclooctene to cyclooctene oxide with a 90%
selectivity at 100 °C for 24 h. This method proved effective for
the epoxidation of various substrates, including bio-derived
olefins like methyl oleate, limonene, a-pinene, and 3-pinene,
with excellent conversion and selectivity. Furthermore, the
same catalyst was also employed for the oxidation of sp’-
functionalized hydrocarbons into corresponding aldehydes
or ketones with excellent yields.

THHAT NB1ERT A Teg AT forev/e. & ua. &1 SuaiT a3 Sife=nu®
qrar 3 frsierge-vay

Adsorbent Grade Zeolite-X
from Alumi

T Rrd Ufshan o H1eH ¥ TegfieT ITNT SffaRed Tegfa-l &
®T IUANT IRPb reiiage -Ta o 3= Jed d1d IdTG! &
IdGT & TTeH ¥ I g W R Javd ¢ | Fg-goft &
Flarse SR THAT Uiy &1 IuanT fefidke -Tay &
fmfor & fere oft fasan S o 8 1 SfaRfioM-3aTe yonfer &1
T e IsNdrse-Ta-Sud sy g, ford 9= wfed
H3 o= Tgd s AN W AT foam et g1 = gl
el forsicrge-Ta urssy, o 3= fohvediiad], |dg &, 5
TSI Y DHH fohed SBR, TUT AT o/ it g dl
3%, IR fHTTSIAT S | §H AN 3 a1 o faeT
& fore fafta 3l &y fraaR sl R W B |

using Alumina Liquor/ATH
na Refinery

Through the developed process alumina industries can realize
higher value via the production of high-value products like
Zeolite-X, using excess alumina liquor. Low-grade bauxite and
alumina waste could also be used for the preparation of
Zeolite-X. The core component of oxygen-generating
systems is the Zeolite-X-based adsorbent, which is imported
at a very high cost from several countries including China.
High-purity Zeolite-X powder having high crystallinity,
surface area, crystal size of less than 5 microns, and
nitrogen/oxygen selectivity of 3 is prepared successfully. We
are working in collaboration with different industries for the
development of this technology.
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Figure 1. X-ray diffraction pattern for

KZeolite-X Prepared at Kg scale.
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Figure 2. Nitrogen adsorption
isotherm for Zeolite-X.
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Ru-MnO, S®IR®| UR 99 Yo HMF MTRITHI0 IR G: faaR: Mn
& | Mn-FDCA I @ & THIUT 9YUT SRS USRI UR SHP YT
Base Free HMF Oxidation over Ru-MnO, Catalysts Revisited: Evidence of
Mn Leaching to Mn-FDCA Complexation and its Implications
on Catalyst Performance

2,5-RRHSISEIaRcId TS (ThaNT) Th 3o Jed ardl
Sg-3MURd AT €, o 3FTell Uil & Adieruiy Ui,
ORI 3R Tthade & e & forg Iuanf g1 Tgl, g9
T feard € for Tw it Sares & Iugi fhg M a1d Mno,
YR SMRATHRUT IARF BT YR 3R fRRar ufshar &t
fRuferl (Y T 9 IR TaTATs FigdT 3R SR ASidh!
B IR AHTHI UHIIRIT Bl 8 | T, TIuHUS J Uhe iU
T YR Gad RIS SHRHRT b SRY AT MnO, SERBI
TR JHAfISG GUTE THT ST €, FAR YA 3 Srge=id Mn-
FDCA SIidq & 76 & I1y Ufafeear fRufadl & d8d Mno,
TRV & B! e B famr@n Mn-FDCA SIS 3R Mn
feTe & WA &1 gregIurd Rufadl & dgd FDCA 3R fafta
Mn 3ITRITZS & s fa=or gl gr +f wmfa fosar mar ek
TP T B IfY Uhd fohed UaRISRS! gRI B TS| Mn-
FDCA 3R Mn & & WRTT &1 HIe- Uga- 8T, SORD
S B1F SR G ITART W g8 15 Mfshad & sidffed
PR T H H OgamTTT |

2,5-furandicarboxylic acid (FDCA) is a high value bio-based
chemical useful for the production of next generation
renewable polymers, epoxy-resins and surfactants. Herein, we
show that the performance and stability of MnO, based
oxidation catalysts used in FDCA production are considerably
influenced by process conditions (especially initial HMF conc.
and presence of base additives). Although, base free aerobic
oxidation of HMF to FDCA is known to be highly effective over
Ru modified MnO, catalysts, our experiments showed
considerable leaching of MnO, phase under reaction
conditions with the formation of insoluble Mn-FDCA
complexes. The formation of Mn-FDCA complex and Mn
leaching was also supported by control experiments between
FDCA and various Mn oxides under hydrothermal conditions
and its structure confirmed by single crystal XRD. Formation
of Mn-FDCA and Mn leaching was also identified as the
underlying reason for carbon balance deficit, catalyst mass
loss and deactivation observed uponreuse.

HMF

0, Qu/MnOz
Ru/MnO,

FDCA, FFCA —> Mn*'+ FDCA

(acidic products) 1120 (hot)

FDCA promoted deactivation of MnO, based catalysts

———> Mn(FDCA)
H,0 (hot)

OH

FDCA = HO%_«O
/ OH

0
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TR 5 Y
T b b i

ffepa sral Siv oI+l & da gi A & HTeaH § THISS b &1
HIUR IR FIIT
Copper Catalyzed Construction of Amide Linkages via
Coupling between Unactivated Acids and Amines

T 37T SR U 3 & s C-N T o HIeqH I THS S Taeff
&1 {10 Siawfohy NfTTepl, Tpresy SR SrgAIfed garsll &1 uh
g fafaear o THTgS s &1 AUl &1 ¢ad gu Hifers A
®1 8| Y<ifde ©U Y, U TAES B! IRA deld I U HH &
1Y U HIa TR RIS DI Tufd B oid & U JAded b
Y YT T ST e dT & | WG AR UR, el RIS 3R
TH THRA ¥ THRS dOR &4 &t I Afhaur arer ol
FIIoRITCIe TS THGE DI - HBHD & 1Y [TTR Hh
1 3% TS gazs § uRafdd axed g fasan Ser g1 g
B HBT B! Siie F 3H dR W IRAd H AETHS UeraR &
WU P ft TARS W U §H § ot uRiufadl &
fATd TATSSIHRUT Ufshar 3 dgdt §, dAfed sy &t
WIZHACH T I gl 7, oI WR1e Uen srfaqaw gidt
21 39 goer ¥ fAued & e, 89 9 A T g8 SORE THISS
TN U7 et B S Uah Ufdsraietas N-formyl THTST TSIl
& &Y U THIS GG E & 34-ig Fiehgul o q1eqd I 3T gl
21 U8 WA, Wish s 31 3ufdy Iad fu famm fafta
THR & S IR S ¥ SRUPRey Higd Waerd U J
fafae TS Sl @t U Y@l dob @iRd Ugd UeH &l ¢ | g7 @M
H1 A1 § fo adae wfaferan srauron gRa XaE & uga

The building of amide linkages via C-N coupling between an
acid and an amine is of fundamental significance, given the
prevalence of amide bonds in a large variety of bioactive
compounds, peptides and approved drugs. Theoretically, an
amide can be accessed together with one equivalent of water
by condensing a carboxylic acid with an amine in a
straightforward manner. In general, the high activation barrier
of amide preparation from a carboxylic acid and an amine is
overcome via triggering the carboxylic acid counterpart with a
coupling reagent or by converting them to the acid halide.
The addition of coupling reagents typically effects the
amidation process to proceed under mild conditions giving
almost any amide structure in virtually quantitative yields, but
generates stoichiometric quantity of waste, leading to poor
atom economy. To circumvent this problem, we have achieved
an efficient catalytic amide synthesis that proceeds through
the in-situ activation of the amine counterpart in the form of a
reactive N-formyl amine species. The strategy gives an
expedient access to an array of structurally varied amides,
including dipeptides, from numerous genre of acids and
amines without producing stoichiometric solid wastes. We
believe that the current reaction concept will unlock one of

ﬁﬁﬁﬁﬁ@ﬁmﬁm the key challenges of green chemistry.
@)
P ) h
oH_ R N )

via transient
N-formylamine

\

¥ 33 Examples, up to 91% vyield
v Using free acids and amines
« Applicable to dipeptide synthesis

i I

¥ via transamidation with DMF
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Plastic Chip Electrode (PCE) is an emerging electrode platform having some unconventional properties. Being fabricated
from a polymer composite by a simple and spontaneous solution casting method, the electrodes are highly cost-effective
and highly reproducible. They possess the advantageous properties of carbon-paste electrodes (CPE) as well as screen-
printed electrodes (SPE) but are devoid of the bottlenecks of both these electrodes. PCE provides distinct properties like
bulk conductivity, biphasic morphology, biodegradability, and chemical stability, in a single structural unit.

Patel KB, Luhar S, Srivastava DN. Plastic chip electrode: An emerging multipurpose electrode platform. Chemistry-An Asian
Journal 2023, 18(22), e202300690.
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3ﬁnauwmauufavmﬁsrmﬁmrmqaaﬁa§m SUHRUT JiaeT

Analytical & Environmental Science Division and Centralized
Instrument Facility

fauntg gwame:

faavuTed® SR Uaiarur faR fAurT $fR Fsfipd Ius=ul
gfaem (CEuad! 3R WremEuw) I9d SHUM 3R A6 o1 6
&% g1 T8 fAUNT STy faRayueds JUHRUN o THhel-
TACHSR, TeUed, TH3UH, TRISRS! 3R duA S8R
gfaurelt ¥ gufsra g o fafay sreem nfafafial &1 gada
HRA ¢ | T8 [AUNT BTap, SpTaf-es 3R Sia I fag o
Sfed gAfaal &1 THIYH B & e SR I91a fagH
3R SUIfaes ATSTAT SRt Iy da-itch! BT JUTNT Hal
g1 TEUHS SR WeSuw SMuiidds & A1Y-1Y dgad uard
(TS SPBTa ) & [AHT 3R 3% FuTeds uRad-l o +ft
AT/ SERD) DI TgHT! AT & A0 TR &= Higd dar
81 78 faym fafRry sy & fore raRiieR iR uieRrRee
S foRy IusRul B fesT w9 ° wWitd g1 gafaRu
ATIYF Th 3T U BIhY g, s faUr It uuqa
¥ fore vafaRur geee Aierrs ot daRt &1 Sera Bl ]
wIferd! HIIRE 3 Sfgar grr Argar urd, faumt vaferofta
TG THA (S3ATRT) B 3R SR, S8, SeT dg
3R OIS IUAR S &1 & TR 0T Yaie AT (STAUT) daR
P e 3P g |

Divisional competences:

The analytical and environmental science division and
centralized instrumentation facility (AESD&CIF) is a hub of
advanced research and development, focusing on a wide
range of scientific areas. This division is equipped with state-
of-the-art analytical instruments like FT-NMR, XPS, SEM, XRD,
and TEM, supporting both in-house and external research
activities. The division utilizes cutting-edge techniques such
as computational chemistry and molecular modelling to
address complex challenges in organic, inorganic, and
biochemical sciences. AESD & CIF is also actively involved in
development of molecular as well as polymeric materials
(organic/inorganic), and their morphological transformations
focusing on the creation of 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
Quiality 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, ship breaking, and effluent treatment.

3MURIY wiel YaeE & fore gaeeiufaed amsyfa

Electroactive Wetlands for Wastewater Management

A $(OfRTE S Gt % & ¥, Saaciefaed dedisd €5,
g1 fAftfa deds-aEmifud 3 I (Hesy-THuEmdl), T6
JHRT g I ¢ | TN Uy oId ! dgddl THe &
1Y, 3OFRIY S URNY gHaTe! 6id & f[ddhgldhor IR SR faar
ST AR, 3R Heey-THUwHH Ue SHP [ahed g gdhdi g
ey TATHH TR My 787 &0 3 Fred, fRfd 3k seiagts
# T, TG HYAr SR MR TR BT I,
U YaTE; WaTd-MURd Sesg-Tiumd ok TR
Ye3u W Ffed W & | TRURS Mid gy @iesy) ik

TRHIGTd 349 HIRGS ([TATHH) & ga §, Fesy-
THUHE & &S BRI & Y ded) TNy gerdl, deil 9
HTeFS ggre BT ITANT, HH Yol iR Y & srazgararng ud
B B UHIg WA & | T, T WA S 3 SroabferT
3R g fasiel SareT i g |

In the field of sustainable wastewater management,
electroactive wetlands (EW), or constructed wetland-
microbial fuel cells (CW-MFC), are an emerging technology.
With the growing problem of untreated wastewater, the
emphasis must shift to decentralisation of wastewater
treatment infrastructure, and CW-MFC can be an excellent
choice. The research on CW-MFC has mainly focused on
material, positioning and number of electrodes; use of
electroconductive media and filler materials; flow regime;
algal-based CW-MFC and multistage setups. Compared to
traditional constructed wetlands (CW) and microbial fuel cells
(MFC), CW-MFCs have a number of advantages, including
better treatment efficiency, faster organic matter utilisation,
lower capital and land requirements and a smaller carbon
footprint.
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Sr2+ﬁwﬁaﬁvgﬁzwmﬁ%mﬁqgﬁ:mﬁmcmosm
fUrgel U A0S B AURIAT ¥ THd-qR0T HIAYT: gid
o Al & fore v IHTad Saxnvs

Molten Salt Mediated Single-step Synthesis of Reusable

Nanostructured CaTiO, for the

Removal and Recovery of Sr’":

A Potential Adsorbent for the Contaminated Water Bodies

TGN o TR &b SR SIS FIRY 3R gefehur & forg
T T 2 ¥ 07 o it & U Heayuf fdr a1 fawa g |
T A DT 3£ AT ofd Hidl ¥ Liead (Sr*') Bl geH
3R AU A & fau ARRRT CaTio, &1 31-3/@waT
gfafshar & A1 I YAV 3T 3| f3smaied Sid, 7 &1
A, $U BT o, o1 BT T 3R T ofd H S-S S
wreds Afedd & g Sifi=iiwor SR eifdd gy wd
fSHTI Bt Sfia HHRT: 97, 65.6, 76.5, 73.9 3R 17.8% e
& 1Y P T8 | D S(QTGT, CaTio, A 5 TIIR GTdDHUl Thi &b
a1g Wt =gaH 81 & 1 IPHP T & UeRid oF qur
wifegq &1 90% § e s U fan g9fey, dar
FIRRFIT CaTio, B god o FAeTal & S 3l Y g2 SR
T ITCT & oY Ueh STRISH e SRy AT A6 di g |

The facile synthesis approach for the adsorbent preparation
and recyclability during decontamination of pollutants is a
significant concern in water treatment. The objective of this
study is to synthesis via solid-state reaction of the
nanostructured CaTiO, for the removal and recovery of
strontium (Sr’") from the various water sources. The
adsorption and corresponding recovery and removal for the
different Sr*’spiked matrices in deionized water, tap water,
well water, lake water, and seawater were investigated with 97,
65.6, 76.5, 73.9 and 17.8 % removal respectively. Also, the
CaTiO, showed excellent recyclability with minimal loss even
after 5 consecutive recyclability cycles and >90% removal of
strontium achieved. Hence, prepared nanostructured CaTiO,
could be considered a promising adsorbent for the removal
and recovery of Sr*" ions from contaminated water bodies.

R gTEele St ¥ Re sray-arara o1
d3gd-SAR® & U H TN
Waste Biomass Derived as an Electrocatalyst
for Green Hydrogen Production

3 AT BT I SST- 3T AMIHA TR 3{FI arareror §
U T urRIIR faf & A1eg® A Ni 3R N-SIE ABsfed
BIe IAGID LI (NI@NC) b JLAVU TR M Higd PP
Y MATHdl Pl JAId BT YTl 800°C W =N
godcIb oS, R Ni@NC-800 & =0 § Tafifd far Sirar g,
P 7Y FEHaRMA (XRD), BRIR-CFawTy SpRe Wae e
FT-1R), T WD, Bles-THRHE BT 3aaeH
Iﬂgﬁwﬁd‘r(FE SEM), Gﬁﬁ%@ﬁam%m(mm
ST Tadel TEHIPIN (TEM), 3R T Wielgdderd
WIS (XPS) S TBT BT JUTNT HP HTIF &0l
0T 3 18 T T T | 3 Rt 3 A e e At
T e d 3R AZeIoH & T SIfUT &1 gfY &1 iR Ni@NC-
800 T T WIReH U SIS (PCE) TR UhIdhd fohdT 7T, St
SOt ANTA-THTaRferdT 3R Whafaferdt & forg ST sar g 1 59
faImT 3 10 mA cm? Bt YRT I 3R 110 mV S¥H ' P <hd
TAM W RHE & GHIEd 400 mV HT SRS HIaRACRIAd
ya i fea, it gregIor Saleqe RUaRH (HER)  forg Hare
T2 qidl 81 3odeS-3adeIdZe $ethd TR dTsl g

~

This study aimed to address this need by focusing on the
synthesis of a Ni and N-doped graphitic carbon
electrocatalyst (Ni@NC) through a pyrolysis method
conducted under an argon atmosphere at varying
temperatures. The electrocatalyst synthesized at 800°C,
referred to as Ni@NC-800, was subjected to extensive
characterization using techniques such as X-ray diffraction
(XRD), Fourier-transform infrared spectroscopy (FT-IR),
Raman spectroscopy, field-emission scanning electron
microscopy (FE-SEM), energy-dispersive X-ray spectroscopy
(EDX), transmission electron microscopy (TEM), and X-ray
photoelectron spectroscopy (XPS). These analyses confirmed
the successful doping of nickel and nitrogen into the graphitic
carbon matrix. The Ni@NC-800 was then integrated onto a
Plastic Chip Electrode (PCE), which is known for its cost-
effectiveness and scalability. This configuration demonstrated
a promising overpotential of 400 mV vs. RHE at a current
density of 10 mA cm” and a Tafel slope of 110 mV decade™,
indicating efficient performance for the hydrogen evolution
reaction (HER). The charge transfer resistance at the
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-ZAdCIAEE Y IR IS TR UfeRlY 10.8 shﬂuvaﬁ
T T, S SRS H IFHT AAHAT IR R H JoR
W%lmﬁhﬁ@wﬁﬁwaﬁ?m@mﬁm&ﬂWﬁ
HER TTfafaf A Seera-1a g g3 | ATagTR® Sy # SaR®
& Y= B A H3A & [0, G1-Sode s Yo § 42 cm? PCE
BT IUUNT B Whd-3{7 TN fHU T | 39 58 TAM & Gar =
BIC YU & TRIEI0N Bt g1 § BT SIS YRT O UG id
T, o UH gT8 gt TG & ot Ni@NC-800 IARS &1
TUTARITETdT 3R Whafaferet &1 g 88 | New J. Chem. 47 (2023)
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electrode-electrolyte interface was recorded at 10.8 ohms,
highlighting the catalyst's excellent conductivity and stability.
The incorporation of nickel and nitrogen into the carbon
matrix significantly enhanced HER activity. To validate the
catalyst's performance in practical applications, scaled-up
experiments were conducted using 42 cm? PCE in a two-
electrode setup. These larger-scale experiments exhibited
significantly higher current densities compared to smaller-
scale tests, further confirming the effectiveness and scalability
of the Ni@NC-800 catalyst for green hydrogen production.

12208-12216

New J.Chem. 47 (2023) 12208-12216
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3o - ol [AWPIcH TATB 3R FOX-7 BT Udl A 3R A & forw
JU=aq A-1=fte snutfed snurfas dogfer

Coordination Nanosheets based Molecular Computing for Detection
and Differentiation of High-Energy Explosives TATB and FOX-7

gl 89 AT oF A=Y Iie (CNs) AM-8-Eu, AM-8-Tb, 3R
AM-8-Zn 3t RUé Ha g o dH-Rw 3 RUREH fofis
(AM-8) 3fR Eu(lll), Th(lll), 3R Zn(ll) A= TMHT &1 T AEe.
3 3R faerga srgwurstt & sRd S=-Solf fawples 1,1-
SHAAAI-2,2-8T813¢! T (FOX-7) BT Udl @I & ol T
YD TITHD WehIH b =Y H 1 Hd 81 AM-8-Zn &
fog AT @ TS oMUfdw SAdeRefed Idg &Ml A
TTRUAAIfCATSCIaGH (TATB) 3R FOX- 7% RuRER s e
% Uwe Y %Rﬁ‘c?ram 3T gufsr g ufafsrand I
gl 39 ufafwarstt & fefved fazawur ¥ e e Ffgard
(IMP)/ATe fAfedrd (NIMP) @S traR &1 UdT Iarm| 3id H,
IMP 7€ @1 33! faRivaT &1 IuanT "Hrafeds qufar & forg g

Detection and differentiation of explosives is an issue of
immediacy for security and environmental monitoring. At
present, the most operated explosive system combines
primary and secondary explosives. Although various
advances are presently equipped for identifying primary
explosives, the insensitive nature of secondary explosives
makes their detection and differentiation challenging. Here,
we report three coordination nanosheets (CNs) AM-8-Eu,
AM-8-Tb, and AM-8-Zn containing three-way terpyridine
ligands (AM-8) and Eu(lll), Tb(lll), and Zn(ll) ions . These CNs
act as a highly selective platform for detecting unexplored
high-energy explosive 1,1-Diamino-2,2-dinitro ethylene
(FOX-7) in solid and solution phases. For AM-8-Zn, calculated
molecular electrostatic surface potential revealed two modes
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(IMP)/ATe fAfedrd (NIMP) @i taRE &1 UaT Iarm| 3id H,
IMP T BT 33T faRIdT BT IUANT "Hrafete guidr o fog &l
ds gl R gdl IUIdd Hieg SIeT-SiaT are]l qferdd
TATe &1 aRHTT S 3 o fosan Siran 81 U sride=ia
F-3oll [AThIeadh] TATB 3R FOX-7 T UdT TRTHT 3R favew
BT, STET Ffera dob &1 3R faer TR o e ST aTs-s!
gfaferaraii o ATens A YaH1 & I o bl g, 36 db Th
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(FOX-7) in solid and solution phases. For AM-8-Zn, calculated
molecular electrostatic surface potential revealed two modes
of interactions for triaminotrinitrobenzene (TATB) and FOX-7,
producing two distinct spectral responses. Digital analysis of
these responses revealed a complimentary implication
(IMP)/not implication (NIMP) logic function. Finally, the
unique feature of IMP gate is used to define all possible
sixteen distinct binary Boolean operations on two logic values
for “functional completeness”. The detection and
differentiation of such insensitive high-energy explosives
TATB and FOX-7, where Boolean logic can process
information through distinct binary responses in solid and
solution phases, have not been witnessed hitherto in a single

chemical platform.
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Biomimetic Helical Hydrogen Bonded Organic Framework
Membranes for Efficient Uranium Recovery from Seawater

Gl o @ A & WY Thd gladbd WieH dareHl o
fefRe < @il & ArgeoM (TF) & wegH I RAT-sHs™id
e’ A URd © S UTq ST & Ua/AH=ad & SIAfd T
g I& SHSIe-Tg3iue (“““HOF2-S) &1 1D TR H
faamae -SRI H-aReT & a1y T=afta far smar €, o
BRSIhIad CH- URWNRG JHd & HRU glEgidlgicd
RRA & 3fg & A1y THha gicrew &1 Ao grar g1 fevggof
RfoThd 181 Il & 1Y S1-AreawH UG “““HOF2-P &1 Th
WIRSTET gaah fihed & Sad faan St 8, o A Pae &
JER I8 VAN TR VIR 3R SN0 b7 UefRig Har 2|

SMRHOF2-P Tdel fthed > 1.7 UV TOTES T o A1Y, i
gﬂﬂﬁlﬁﬁ4wﬁ~14.8 mg g~ I IHTE G FaTa dadt
|

Inspired by the uranyl-imidazole interactions via nitrogen'’s
(N's) of histidine residues in single helical protein assemblies
with open framework geometry that allows through
migration/coordination of metal ions. An imidazolate-HOF
(“MMHOF2-S) is synthesized with solvent-directed H-bonding
in 1D array, with hydrophobic CH-1T interactions leading to
single helix formation with enhanced hydrolytic stability. De-
solvation led “““HOF2-P with porous helical 1D channels are
transformed in a freestanding thin film that showcased
improved mass transfer and adsorption of uranyl carbonate.
SYMHOF2-P thin film can effectively extract ~14.8 mg g™ in 4
weeks from natural seawater, with > 1.7 U/V selectivity.
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faf¥ra ISR B JTuA & fore s

Probes for Measuring Various Biomarkers

B AN A Yo e B gIARREH & draiiidt & forg ues o
3R Uiad faggd Imafie IudhRur fawm i fhar| 59 orifa
A g U AT YSTR-TihT Cu HIEd] B Th I &
Zaders W RR A1 MG 8, O IaR™R & ®u o
1@Au IR 2@AuU T3 T1 TF S B B, g1 ani ¥ o
TSN W RREH & Fg-ES Il T & 118 Cu (1) BT
THadh (TISNSMEuwm) f[Asiid fharl te aifiifas 815 &1
SUORT b IAUH 3 URMNe MM ugeHl & forg
TSI Bt FUET &1 4P &1 R ot Iufyfa o
TISNSTEUE & UfASI e ATe = o T[0T T FUTN Hd g, Y
AT GRT e WieHT & A § RIS D1 ardisd &9 9§ 411
T | g H e AET H ggHT ARH TegfiA (HAS, >30
mg/L) &I IufUfT HI Fel o |, ol
frelt SR gag Jaeh M, oy & u ¥ gY@z AfEf & forg
RS e fRIg AT ST 8 | ST, T ® HSA &1 HET T Ul
AT I e & fore mgeayul § | RS (His) iR His- TS
WEH & forg e-3if7 &g & & § teh g-smamh R-ud foss
Cu(lly PINFEAZA TieTR (Cucp) fasRia faram mar 81 SR
TR Ofd RGBT o His-Tg T & f T aharg |

We developed a novel and portable electrochemical tool for
POCT of homocysteine in blood plasma. The strategy involves
immobilizing two newly synthesized redox-active Cu
complexes onto a gold electrode, forming 1@Au and 2@Au
as electro sensors.

In a different work, we developed a hydrophilic hydrogen-
bonded organic-inorganic framework (HOIF) of Cu (Il) for the
selective detection of cysteine over other biothiols. Validation
using a commercial dye, confirmed the prospect of HOIF for
early diagnostic purposes. Utilizing the fluorescence turn-on
property of HOIF in the presence of cysteine, we measured
cysteine quantitatively in the blood plasma samples. The
appearance of excess urinary Human Serum Albumin (HAS,
>30 mg/L) is termed microalbuminuria, which is considered
an early diagnostic marker of kidney and cardiovascular
diseases, particularly for diabetes patients. Therefore, the
quantification of HSA in urine is significant for disease
diagnosis. A two-dimensional syn-anti bridged Cu (ll)
coordination polymer (CuCP) has been developed as a turn-
on probe for histidine (His) and His-rich proteins. The copper
polymer can also stain His-rich proteins in gel electrophoresis.
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TRHETY] IR H T Ueh Heaqul I § SR ST ol Sare
P SUR JHISIY § | T STel H 79 Figeal (~ 3.3 Uidite) TR U
Tfed &3 Urqt gt 81 eTelifep, U B Bot AR YA SrEnt
31 el 8 | hT- SR & TR Riferast Hadh (DFNS) &
1y fpira-anetia fefis gaa NNO SR & fmfor W, 4000
mg/g @I Aqu a0 FSHYr &mar & Ay o= gfaeaelf
fazaye! o1 SufRifa # off, It o ¥ R0 & TgETS
T & forg wes =7 sifieives fasfyd frar man g 1

Uranium is a crucial element in the nuclear industry and holds
immense potential for energy generation. Seawater contains
many metals, including U, at a low concentration (~ 3.3 ppb).
However, the total amount of U exceeds that of land ores. On
fabricating an NNO donor containing phenol-based ligand
with a loofah-shaped mesoporous silica framework (DFNS), a
new adsorbent has been developed for the selective removal
of uranium from seawater, even in the presence of other
competing analytes with a saturated uranium extraction

capacity of 4000 mg/g.

3,5-BT3TICIAGIS® 3 3R TRICTHISS & dgUc® Jlede fheed 3
Hicdel T ¢sD fazeryor
Multicomponent Solvate Crystals of 3,5-Dinitrobenzoic Acid and
Acetamide and CSD Analysis of Solvates

el aredienzr fAfr & memm @ 3,5-STEARANNIS® 3T 3R
TRICTHES & TRE 9g9cd dicdc fohicd (Pifhecd Aledc) Bl
RS foma T | gait fopRe it uardf &1 faRivdT vha-fored
T faads B Tt w-forted e smEwiRgaRd 814 §,
3R fopeee UfeheT FARAR e 11l € STET P Wiede 37 3,5-
SRS TR SR tRiemEs & I HHGR 3fdR-
AU Sicfarell & Mo & 92 B ¥ | T 9g-ges Hicde
foheee THTZ S -UHTES fEHR I R &1 2fie 3d & SR R
(8) =il ol FAufur o § 1 39 3ifaRad, Tiede fored ot
TROT Yl PT A=AV U e TRI-X faac gRy fopam 7 |
UG 3T, UG Hifhed Hlede 1 fAATUr IRAT]
W&mﬁﬁv&m%ﬁnaﬁhﬂﬂammw%ﬁw
WREATHD Scroy A=AVl Uahd-fobied R8T | Hiede
UgRI &1 Fifrd &l ¢ | heaiaun 3R fheed Ui & Ty
H grgeoH §eF gra/diedl UBfa, SMHf iR Aledew &
ATHR & Hg@ W ot 7raf &t 718 g1 ACS Omega 2023, 8, 27,
24644-24653

Twelve multicomponent solvate crystals (cocrystal solvates)
of 3,5-dinitrobenzoic acid and acetamide were synthesized
via slow evaporation method. All crystalline materials were
characterized by single-crystal X-ray diffraction. All cocrystal
solvates are isostructural, and crystal packing forms
continuous channels where some solvent molecules are
connected via weak intermolecular interactions with 3,5-
dinitrobenzoic acid and acetamide. All multicomponent
solvate crystals encompass amide-amide dimer homo
synthons and form R;(8) motifs. Moreover, the phase purity of
solvate crystals was analyzed by powder X-ray diffraction.
Further, most of the cocrystal solvates were analyzed by
nuclear magnetic resonance and differential scanning
calorimetry. Cambridge structural database analysis
categorizes solvate propensity in single-crystal structures.
The importance of hydrogen bond donor/acceptor nature,
size, and shape of solvents has also discussed in the context of
crystallization and crystal packing. ACS Omega 2023, 8, 27,
24644-24653

40.1%

26% )

gaw g VAN

0.8% -
0.1%

10,15

B i .4-Crioxane I.S}
I Chiovoform 10,2%
B Acion:

B Mcthanol

B Acetonitrile

B Hiomcthane
B vchlosimelhane
B Teahydrofuran
I (hanel

B 2-Husanol

B [sopropyl aleobol
B 1-propan|

B o] ot
B i

40




| STTTE SR -HITHUHHTSR TS / CSIR-CSMCRI
|

T TfTaET 2023 - 24 | Annual Report 2023 - 24]
|

a-faure W&ﬁm&ﬁ%%qugﬁa@%%w%w
A grsfas 9l
Hybrid Materials as an Efficient Electrocatalyst for Water
Splitting Reactions

T 3 H, NiO 31R CeO, UTd-3MeTRd s Il & 5Td-
ot sififebaraft & forg seidgle Tt & &0 # Sua B
% for faefa fasam a1 Nio auT ceo, 1 A ufkafdd B
faftrs Teed, srifq NiO@CeO,, 10-NiO@CeO,, 20-
NiO@CeO,, 30-NiO@CeO,, TUT 40-NiO@CeO, TR B T
TRET-T0T THeY R 1 & fow Al foxevoners
JUDHRUI BT SUTART B [ RId ATHRHT T IS WA
IR MHINDT HT Gediep fowar T fasRid faggd ISRk®
Al &t YAt H, 20-Ni0,@Ce0, &I Th HRA fdggd
IARS gl T4, o 50 mA cm® &1 faggd g U o &
fu ®ad 392 mv SNARUICREA I MagHhal | sTH
sifafked, e Wiy diceddl (Tauadh) 9 ¥ AIY 7Y ¢ha
TAM &1 HH AF J8aR 3SR et &1 9T a1 g1
fpy IPT OER TAfAfY & et fgenfes saedrs Al &

In this study, NiO and CeO, metal-based hybrid materials were
developed to be used as electrode materials for water-
splitting reactions. Different compositions, namely, NiO, CeO,,
10-NiO@CeO,, 20-NiO@CeO,, 30-NiO@CeO,, and 40-
NiO@CeO,, were prepared by varying the concentration of
NiO and CeO,. The chemical composition and morphology of
the developed materials were evaluated using various
analytical tools to establish the structure-property
correlation. Among the series of developed electrocatalytic
materials, 20-NiO,@CeO, was found to be an efficient
electrocatalyst, which required a low overpotential of 392 mV
to achieve a current density of 50 mA cm™. Additionally, the
lower value of Tafel slope measured from the linear sweep
voltammetry (LSV) curve supports the improved OER kinetics.
These findings pave the way toward rational design of
bimetallic electrode materials for excellent OER activity.

THuTd ez o feen A arfusra #a g |
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Magnetic Material for Removing lodine and Benzanthracene in an
Aqueous Solution

T TfTaET 2023 - 24 | Annual Report 2023 - 24]
|

e Ugus (SIS STFHeIT™ 1291 3R 1311) 3R fava
TARIARE gRSIeE (@oRmlF) Ut safie iR
T 3R 3 Al SiiaH BTal o HRUTTHR WeRT FeT I &
Y UBR, 34 UGHD] Bl YT &7 ¥ g & ol Jabig U 8
o SRy P! A RId H3-T TafaR o Uyl 3R U= &
fory srafies aie-g g1 &9 o 3 Jebig U I Hithy
RIfTT-Ad FTIST (Fe,0,) BR BT TaE TR SoIde-HH ard
TsfuRfEan @rideT) 3P13al &b Tde HrafdwH D b HILH
¥ g9 RIS & IIAWU BT YeRH farar| srfdriyor
3T ¥ Udl =l § fb 70 e 9@ feam W Sl faea= 9
RIS S U oRE ¥ &< ST ©, TuT 3= ufarnelf s o
JufRyfa & wd faftrst pH W ot fsera emgar gyt &<t B
TP Q] 3 JabIg MNTS ¥ ASgd TR-GegdeTd
AT e 3R golde- Waﬁwﬁﬁ%mw@%wq
- URSURS 5T F T ¥ 2445 pg/g ) HERIET
&A1 & 91y faurad uTRiAfRs SHRiE ugys & ufd te
S e &aT i TeRia &1 |

Radioactive Pollutants (iodine isotopes 1291 and 131l) and
toxic polyaromatic hydrocarbon (benzanthracene) pose
severe threats due to their highly volatile nature and
extremely long life span. Thus, developing magnetically active
adsorbents for effectively removing these pollutants would
be highly desirable to address environmental pollution and
remediation. We demonstrated the synthesis of magnetic
adsorbent via surface functionalization of electron-deficient
bipyridium (viologen) units on the surface of a magnetically
active silica-coated magnetite (Fe,0,) core. The adsorption
studies has revealed the complete removal of triiodide from
the aqueous solution upon stirring for 70 min with efficient
removal capacity even in the presence of other competing
ions and at different pHs. In addition, this magnetic adsorbent
also displayed a good removal capacity toward toxic
polyaromatic benzanthracene pollutant with an uptake
capacity of 2445 ug/g via strong non-covalent electrostatic
and -1 interaction with electron-deficient bipyridium units.
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faurta grarng:
1. TUHTAED Uerdf 5 T4 AT TS &1 edad |

2. I T U q T RaTal & o Id A A
SR RSN RS AN [T faT |

3. eI SfTeT iR Uog TS Ihis ey ¥ I aftid Iadral
CaRcEaR:l

4. faftret favaeres g QT 1 I =AY

5.C-H ST Ifehaur s ATEIH I C-C, C- 8NTCH SIS T3
gfdaferan

6. FESTE, TRAWUT, SR FSALCH A TS U BIC HIadb U3t
BT - G|

Divisional competences:

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

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

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

4. Synthesis of various heterocyclic compounds.

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

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

TS a BT T Oie ARTIH SARYH 9§ TfA™e & fspyor &
fore e qar ufawuTe faemae womeht

Aqueous Solution of lonic Liquid is an Efficient Substituting Solvent
System for the Extraction of Alginate from Sargassum tenerrimum

TR TARH, T WX 11 % T aTd I UAHE & Ig-TS
fspeur g TAH THGET & 1Y i omafe ga SR fiF e
gefded faamaad! (DESs) 3R 1Y & I STeitd Oid daR fhy
T | I8 TR T ILs 3R 3% STadiiford olTel! draet Tg!
AaTd § W T@He Fobrem § Wem ¥, Safds DESs gl 3, S
& smuifde ST siera=i ¥ gfP g3 Od UicRIaRIgs Bt
UGl &1 ol AO® U ¥ Ugdd URURG fafd & 9y
ST ILs Tl BT SUTNT b STied UicHdbRIss o b
TS, I 98 Ul 9l fb ILs & faade® & &9 T IuaiT axd
Ianfed Tfeme ot Wifids-I™mafe ok Rardifoewmd faRivang
URURS ATt T ITINT X 3 IdTed b sRTeR of | TRURS
frsemefur ufsareff & IwaT & SH ardlt ey uftear &t
fRRA &I ST/ U ILs B! TG Aard I HY Uiciiange &
WA ey & forg Wierd awfeus faamas & w0 o <ar o
T g | STTANOI ILs BT I TR-STaraiford SHdb el &1 ga- 8
3 T g AT | IS Dl Y 54% Ah iy fobar
St URURe 2PHIV BT IUTNT HRep U &1 T8 IUST I dgd
Y § 1 ST S1aTdT, S ava gt &Y H gA.vred fsar s
Tardl g 3R Frsawsor fgrar & fore g: It fosar o waar g
g% Sffafad, Ay uftear & o1 st g3 @18 ot sl
vard Yegarel # gRafdd g1 s, o a8 ufshar waferr &
IHA AR AT RIS |

Three ionic liquids (ILs) and three deep eutectic solvents
(DESs) with identical counterparts, as well as their aqueous
solutions, were prepared for the selective extraction of
alginate from Sargassum tenerrimum, a brown seaweed. It
was found that the ILs and their hydrated systems were only
able to extract alginate from the seaweed directly, while the
DESs were not, as confirmed by molecular docking studies.
When the quality of the polysaccharide was compared to that
produced using the hydrated IL system with the widely used
conventional method, it was discovered that the
physicochemical and rheological characteristics of the
alginate produced using the ILs as solvents were on par with
those produced using the conventional method. The ILs can
be seen as acceptable alternative solvents for the simple
extraction of the polysaccharide straight from the seaweed
given the consistency of the extraction procedure used in
conventional extraction processes. The hydrated ILs were
discovered to be more effective than their non-hydrated
counterparts. The yield was also maximized up to 54%, which
is much more than that obtained using a traditional approach.
Moreover, the ionic liquids can also be recovered and reused
for the extraction process. Additionally, any residual material
remaining after the extraction process was converted into
cellulose, making the process environmentally friendly and
sustainable.
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£-UTel-UA-ATsT & g&f faged 3k Sa-uerd & fAwfur 8q us Av
HUTFIT R-SIeliT A1eHH & U § T8 SaUIpTi~d f[Aara® &1 Jedid

Evaluation of Deep Eutectic Solvents as a New Potential Non-aqueous
Media for the Efficient Dissolution and Bio-material
Preparation of £-Poly-L-lysine

£ - U Ay -ed (e Rifad: 177 919 ) 20% w/v €-
PLL Pt IUfRUFT H HHX & qAUHM TR T 10-15 f&f |,
WO Tegad ¥ fore 70 UTell-ud-amsfi e-pLy &
meﬁvﬁ@mﬁwmsﬁ
3P| RTTHSD & T1Y B I RRT o forg 3rerg=
T DES &I RAT (BT8SIeH a8 SR (HBD)) 3R dieid
RIRSS (BTSSIO SIS TRIPR (HBA)) I T3 (2:1) Th HITR
ST % 1Y YL T 71T | 39 SHefrar, 3qaT fwor fasa
T BT SIATIUPISS Pt HH Jigdl (5%, 10% 3R 15%
w/v) TR U1 SIefiehuT T8t T 7T DES ¥ YASiad e-PLL W
S 1 TS 3R 32 faue ufshar & SRM 396! TE-THD 3R
NS IR SN G- 8 TR | |

£- a soft ionogel (gel strength: 177 g cm™) in presence of 20%
w/v e-PLL at room temperature in ~10-15 days, Poly-L-lysine
(e-PLL) extracted from Streptomyces albulus was solubilized
and studied for its structural as well as chemical stability in
several deep eutectic solvents (DESs). The DES was
synthesized composed of urea (hydrogen bond donor (HBD))
and choline chloride (hydrogen bond acceptor (HBA)) with a
molar ratio of (2:1). Furthermore, it formed however such
gelation was not observed at lower concentrations (5%, 10%
and 15% w/v) of the homopolypeptide. Regenerated €-PLL
from the DES was investigated and it was found to maintain its
structural and chemical stability during the dissolution
process.

r

RI. 120 10-15 deys
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Selective Functionalisation of Quinoxalin-2(1H)-ones
under Visible Light Conditions

IARP 3R BiAa 3ifNpHe! & 81 HdHe uRad—r o
fEwre anfl ot Sreifie Yeewo # T §1 5H I 3o
T R Sfid T & e ok fAtanfe wd defid
BeISihd & fFarRiiad IR §AR &1 &l SR} 7@ g g9 At
4 HHR &b ATIHA TR SARSD-MUR-HRiTs c-Fad uRRufaal o
fHATaaTie g & Ue TRARM IR U 3T HI Hed-T B
@S 1) | 89 AFT A HHY & dTUHH R e0-UTe fRufaal &
fafezor grRT oiefig SifRiiooiidl fRufaat & dgd wdleH
WSS F 1Y fBfeaer-2(1H) -3 3R f@laaer
& IIHHR0 & o U $ua Ay fawla &t g1 WieH
ISR ST BT SUANT AIHRUT P o Ueh YRI& A & =
HfFar ST g | -2 (1H)-31=g 3R fdraafam gl &
1Y AfSTRIcifaed TSR0 ¢/ 7| 3G -Rd SRS
BT IUANT HRP THAIRIeH-2(1H)-3NT BT ATRH0 T
UHTY Bt IufRufd H Wifge fRufcdl & dgd fawfa fasar mar
wWWw‘{%W IS &t T T Iuasy
SRS, UT-Fad RUfaa, 3y Hrafcds-Tqg W, Idral
ﬁﬁmmwsﬂvw—cﬁ%aﬁ?qﬁmﬁw
SRS R R B 8§ | 38 e, fTaraerie & uRefieprur
¥ fore e A SR ge fafdy off v gfauremes Tia id & =4
T TRASTISI T CHRIRIGINCY BT SUANT B (b RId DI
TS | g SARP IR &R ¥ T 1 9 F B ufife wa §
HH P ATIHH R AfNHATE i ggd &1 A g uRadates 3u
T P ATEIH Y AT Igd § T [P s (a0 YA & ATeH I
gy o1 773 31 UTH UM R w01 § Yaiedr &1 UeRiH sifas
U fohd U3l & HRyuT Algd far T |

The design of organic transformations without catalysts and
expensive reagents are still challenging in organic synthesis.
To overcome some of these challenges and in continuation of
our works on functionalization of quinoxalinones and related
heterocycles we envisioned our studies on the direct arylation
of quinoxalinone under catalyst-base-oxidant-free conditions
at room temperature (Scheme 1). We have developed an
efficient method for the cyanation of quinoxalin-2(1H)-ones
and quinoxalines with acetone cyanohydrin under aqueous
aerobic conditions by the irradiation of visible-light
conditions at room temperature. The acetone cyanohydrin is
utilized as a safe source for cyanation. Regioselective
cyanation was observed with both quinoxalin-2(1H)-ones and
quinoxalines. Oxygenation of quinoxalin-2(1H)-ones using
ionic-liquid catalyst was developed under aerobic conditions
in presence of visible light. The present process operates at
room temperature, use of commercially available catalyst,
metal-free conditions, good functional-group tolerance,
broad range of products and relies solely on atmospheric
oxygen. Similarly, a mild and efficient method for the arylation
of quinoxalinones was also developed using aryldiazonium
tetrafluoroborates as a convenient aryl source. Reactions
proceeds at room temperature in a short reaction time of 1h
without metal catalysts and bases. All these transformations
proceed through a radical mechanism as confirmed through
several control experiments. The applicability at gram scale
synthesis were demonstrated including synthesis of
biologically active molecules.
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HAR HeTadl UTWd UieseIss HI-U 9IS Aihdul & HIH | T
3R 3= AT & ATY TIeSEIsS | THISS BT JRAWOT
Synthesis of Amides from Aldehydes with Anilines and Other
Amines via Chelation Assisted Aldehyde C-H Bond Activation

AN A [ T-8- BT S S & U0 8 THISH & 1Y
fBIH-8-PIalRIcSsISS & Ude G & [ Th Hal¥H-
TR U YaifSoH-3aIRd UG fd fasiia 1 8 1 Tiice smA
FigdT ! YHHT He@qUl § R THee-Yer™dT U C-H Jfghgur
A mgayu YA Aurd §1 fawHuTded Pd-Ag THHUT U1g
IRV Y UdT I & foh T ISRS I H Pd 3R Ag & ol Th
YEHRI UHTT °gfed BIdT § 3R Ag (1) 0N b TRTSH o1 AT BT
3o PR P 1T i sreg sa<gs §1 od e,
FATA- T T TS 8T3S C-H TfehaT 3R Uel THIS S
¥ foru gt fafYr & e e Isuee wrd-ad, R fawd
PTATED g TgAIAdT & Td 3 ST 4 58 UM R Igr-T
ST | §HR UGl &1 1d ST siaqwfad} uoie o) i=afid
B & foTT T araTgdes o e 7T 3R 9 S & Uh U
YAR R TGRS DA | (. Org. Chem. 2024, 89, 1058-1063)

We have developed a chelation-assisted palladium-catalyzed
methodology for the direct coupling of quinoline-8-
carboxaldehyde with amine to synthesize quinoline-8-
carboxamide. The role of acetate ion concentration is
important and plays a pivotal role in the acetate-assisted C-H
activation. Heterometallic Pd-Ag transition metal catalysis
suggests that a cooperative effect occurs between Pd and Ag
throughout the catalytic cycle and more studies are necessary
to assess the extent of the contribution of Ag(l) salts. Overall,
our method for chelation-assisted aldehyde C-H activation
and direct amidation has a broad substrate scope, and vast
functional group tolerances and can be scaled up easily. Our
methodology was successfully applied to synthesize known
DNA intercalating agents and can be easily scaled up to a
gramscale. (J. Org. Chem. 2024, 89, 1058-1063)

JgaEsiar RRNRIFgAS ST & 7Y Ugd & foe te W fafyr
A Straightforward Method for the Facile Access of Isoindolone
Spirosuccinimides

B A 4 o ¥ I@F UG@R H RuRS|H
WRRIATESE aF H Ugd g AiHed & 9
JTHZSY & BlaTee-3dIRA, N, O, fagee ez gqg wgradr
T C-H s fepariterar fasRia fou 31 Fdem 9gg & =u o
e TH-3Hqss & i &4 a1 39 C-H a9
Ifrgur 3R WTRITZFAZORA = Jgd 33T giee -8
U faan SR faftm srafars Tqg! & srest avg I e faa|
T AATd], TS S ¥ gl 9l fb C-H Y Alehgur 39
gfaferar @1 ex-FeRor TROT B 1 (Eur. J. Org. Chem. 2023, 26,

We have developed a cobalt-catalyzed, N, O, bidentate
directing group assisted C-H bond functionalization of
benzamides with maleimides for the facile access to
isoindolone spirosuccinimides in good to excellent yields.
This C-H bond activation and spirocyclization employing
pyridine N-oxide as the directing group provided very good
substrate scope and well tolerated various functional groups.
Furthermore, the mechanistic investigation revealed that C-H
bond activation is the rate-determining step of this reaction.
(Eur.J.Org. Chem. 2023, 26,e202300669)

€202300669)
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Bioactive 22-membered

macrolides produced by

Dactylosporangium aurantiacum

?ﬂqqqzzﬂwﬂﬁqﬁshaﬁﬁm,mmAcﬁ

QYGHO Bl IYAN IR
éae"l?h@%ﬁmeiﬁﬁummcc 23491 Y 3@ faT AT, SR
D! GRS BT NMR 3R MS ST % fagd fazawor s Ser
R RIU forar 7T | WEIRGRIeR R wruef fa=um fagrs=1el 'H-"H
g fRRI®, NOE Jgdeel ok sl & wrduifiis NMR
SRy & VAN & Weaw ¥ WG fHu MU 39 e &
I AN & IR B TSR U FHRA & o, SadTe s 1A
Sl RfCUrsH &1 SiFN 3ghd U fbar mar ud Id
SAUAYUT Bl R a7 THTIId SRt S THg &1 ugar
TR T ST FHXl U SIagTT fa=ayur & Head 9 1 TS |
el 4 "weayd  H-fg  tEeeERad iR

Three new 22-membered polyol macrolides, dactylides A-C,
were isolated from Dactylosporangium aurantiacum ATCC
23491 employing repeated chromatographic separations,
and their structures were established based on detailed
analysis of NMR and MS data. The relative configurations at
the stereocenters were established via vicinal 'H-'H coupling
constants, NOE correlations, and by application of Kishi's
universal NMR database. In order to get insights into the
biosynthetic pathway of these compounds, the genome
sequence of the producer strain D. aurantiacum was obtained
and the putative biosynthetic gene cluster encoding their
biosynthesis was identified through bioinformatic analysis
using antiSMASH. Compounds showed significant in-vitro
antimycobacterial and cytotoxic activity.
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Membrane Science & Separation Technology

0 200 400 §00 000 1000 1200 1400
Binding energy (eV)

A porous chelating resin with an iron precursor was developed for the removal of arsenic ions from water making it
drinkable with important application.
Gupta AR, Mondal M, Bapat PS, Joshi VC, Popat KM, Indurkar PD, Sharma S. Construction of arsenic selective chelating resin

with iron precursor for removal of low-concentration arsenic: Breakthrough modeling and field deployment. Journal of
Hazardous Materials 2023 October, 459, 132000
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WUGIMEIAR-H<LT TAS 9 I I g8 TR
EeTERiemRsE) &1 AwH O Td guaHRu Uit
@ATHEYd) QUM S YfGEHR0, Uy I w=ied, ok
fqaauiienRur o forg Iad AvsH-3MUTRa JHTU fadmRd &
%@Wﬁa%ma@iwaﬂ‘fﬁa&rﬁaﬁm&mm&m

sﬁa@ﬁ@qmm ﬁ@ﬁré?ua’-‘zﬁ(g?aﬁ‘afgaﬁm
T§ qU T uerf ReRE e Wi 21 syRe
TARTRITESH SR UrIee Whd &1 Jiaurs & W1y, THuguc
faumT AfY 9Ia SR TafaRur gfaal § e gg sk au
RIS SR T IR b T TGN el § | I Aar+ut
BT BT I Idd, Sroll- G & THTYT TS HAT G, ST Y
BT faR SR UrelfiTent S el o AT o AT BT 3R
TR R H AT ST |

Divisional competences:

The Membrane Science & Separation Technology (MSST)
division at CSIR-Central Salt and Marine Chemicals Research
Institute (CSMCRI) 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.

o A SIFIRTSS T A ¢de Uden ftbed utelt
(UTSURSIH-THTS 8) FAfdd A9 o1 &radr

Potentiality of Tailored Thin

Film Poly(piperazine-amide)

Composite Membrane in Defluoridation from Water

TARISS (F) & HRUT oI UgHUT gaT 4R & U Hedqu! Wavl
g1 TARIZS TGHUT W 4Raa | Fa e R H3 oifad =l
(el SR AT ) Y THTTIE T & STd o T et B JasT
P & | AIee = ATt 7 ulell (UrguRei-TrIgS) AesiHi
D TH TS BT g1 gTale, URuRelH, U6 ahig
HTeafie Ufeithfed 33 & U H, Seh R TR
A 1,3,5-CIRANTd FARTSS (STTH) & Iy gfafehar exar g
forf3ra Mrse SuaRgSeA § oot eyar it €1 1.034 MPa
TS TR 10 mg/L FIRTS S a7 W1 Sd (pH 6.5) & forT SRl
MHERA ~84% B HIUCS (3rfd Yiua, Figdr, @F] <ald, STd
AT B UPIcT) GUTHROT UG Bl YU HRd 6 |

Water pollution due to fluoride (F) is a significant threat
worldwide. Fluoride contamination affects many life forms
(both plants and humans) when they enter the food chain.
Poly (piperazine-amide) membranes have a promising role in
nanofiltration activities. However, piperazine, as a cyclic
secondary aliphatic amine, reacts with 1,3,5-Trimesoyl
chloride (TMC) in the interfacial polymerization. The
composite membranes show their potentiality in
defluoridation. The rejection profile is ~84% for the feed water
(pH 6.5) having 10 mg/L fluoride at pressure 1.034 MPa. The
parameters (viz. pH, concentration, applied pressure, nature of
water matrix) influence the separation performances.
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Performance Variation of Composite Membranes from Polyvinyl

Alcohol - Butene Dioic Acid

U qaAF g H, SR Gicigeh i (dieE) T &I
et & forg Jugad BIfe uard &1 g o geH #3 5g
it TRV Sgepy Tfehan SR T ifie ArT gRI dUR &t
TS | T gethI- U TR It Bt TS Uiah (18 3ichiga)
@aﬂmﬁ@?mE%M/am (3ryfd Folsed (THY)

3R TAR® (THT) TRIS) T UGN FHRab ShIafeid T |
Uieg-Uldie (@HU) Al A tieg-didie ([Twe) dsH! & ga §
TR THD GUFHRUT & faaTs | T fgearst (SO,%)
TAUT GUFHRUT GHATSHT B Ja-T TehEdistt (CI) TG0T GUFh T
mﬁﬁﬁﬁ|mmmﬂ@=ﬁﬁm HidiT (@)
S ) gaT | feaee SR Uhaeid oAl (SRTS,
/RITTA ) HT IR GUIFHRUT AT G| STFARIS ST
eraraft o1 ot vt fopan man | diey-didit (@A) FisHi A fey-
fdlT (WHT) A1 B g1 7 3% S8R S id &aT fears|
tiog-tidieay) s § dieg-didig@m) dw! & gaqn &
STTaTuSi & RIS UgRI A UR T8 |

(cis/trans) onto Polysulfone

In this present study, asymmetric polysulfone (PS)
membranes were prepared by a wet phase inversion process
and crosslinking mechanistic pathways to provide facile
formation of coating materials suitable for filtration. Poly(vinyl
alcohol) (PVA)-coated on polysulfone membranes were
crosslinked using Butene dioic acid(cis/trans) (viz. maleic(MA)
and fumaric(FA)acid). PS-PVA(MA) membranes showed better
salt separation abilities compared to PS-PVA(FA) membranes.
The selective bivalent (SO,”) salt separation abilities were
observed compared to monovalent (ClI) ones. PS-PVA(FA)
membranes showed a better separation ratio of bivalent and
monovalent ions (RSO,”/ RCl) compared to PS-PVA(MA)
membranes. The defluoridation capabilities were also
experimented. PS-PVA(MA) membranes showed a 3% better
rejection ability compared to PS-PVA(FA) membranes. PS-
PVA(MA) membranes developed a low bacterial settlement
tendency compared to PS- PVA(FA) membranes.

yae e faf3a Aifree = S &1 (e Ixne=
Regenerable Modification of Thin Film Composite
Nanofiltration Membrane

grclt (IEIReN THTgS) Sneila ude fher ffda @um)
AN (AU ¥ B THWNE ARG ST gerdf
3R U 4T ATt P T, AT 3R VRIS GUFHRU TR § |
el ¥ fues /g udeh fher Afyd A ftheese fisd R
TR & AR YA OIS Re-HS (fg 311s) B &1 qui
foraT ST 8 | I @t 718 FEams Y@y 3-9 &1 diea sRaany
W fRR gt g1 diEerE Sifen &t 1 A I uRiF &k
IO ArsH (MY erg 3o, e 3R Na,SO, & 55-82%,
50-76% 3R 98-99% SREIGHia) Bt ga-T | fgIded 3
SIPA (Na,SO,, 97.5%) 3R ST URTHIAT (11 L m? h™ bar)
R PIs THRIAD YHTT Te! TSd gU gUURIE/ATTRIeh 1707, 4t
YTq SMTTAT (98-99%) 3R fothTa U (T, 95%) & SR o H
ST 3 veRid B Ay T 9, difens faems 5o
giferaTdIs s tRd & yuifad fad fomr digg<2 a1 diwg29.5 R
B a1 | ATSH & TR-9R 8T 3R G I I &1 B
7 a0 T § | gOORTe/ATgeRIh Tteron & §1e Ars & vaTe
T o HIS3HTS B e g2 SR GH: WM & R
DI GUR G|

The problems of poly(piperazineamide)-based thin film
composite (TFC) nanofiltration (NF) membrane are the
fouling, scaling and poor separation performance of
uncharged organics and heavy metal ions. An on-demand
regenerable polyethyleneimine (PEl) coating onto the thin
film composite nanofiltration membrane is described to cope
up the problems. The coated PEI chains are stable at the pH
range of 3-9. The PEl coated membrane exhibited significantly
enhanced antifouling/antiscaling property, rejection of heavy
metal ions (98-99%) and bisphenol A (BPA, 95%) without
much negatively affecting the bivalent anion rejection
(Na,SO,, 97.5%) and water permeance (11 L m? h” bar”) as
compared to the pristine and commercial membranes (55-
82%, 50-76% and 98-99% rejections of heavy metal ions, BPA
and Na,SO,). Advantageously, PEl chains are removable at
pH <2 or pH > 9.5 without affecting the main polyamide layer.
The multiple removal and re-generation of the membrane
have been achieved. The flux recovery of the membrane after
antifouling/antiscaling tests significantly improved upon
intentional removal and reincorporation of PEI.
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T AMURI AeTal-uTeiARS ATSHIm UR §RT o/d P BISTURITH
Disinfection of Water by Novel Antimicrobial Metallo-polymeric
Microsphere

S ST 61 U favgd SR 1 P B & forg AR et
F ¥ H AeTal-UldARe ASHIpRR (THUITH) Bt a5 Juf
IR &1 173 | Yghd T UTevRIZSIRM & HIeqH ¥ Fid],
qier 3R A I gad dF IR & THHNH J9R Y 70 dOR
U 7T TANITH I UMH-THRIAS 3R TH-THRIHAD S
(@eRIggeR BRUT, IRITT AMeRaH 3R SRy derfauf=m)
% R AoTgd TR Tfafafer (~ 99.9% AR®) UeRid &1
Apphd! TR HIfSay ¢ J udl 9d f& 7d & o | Hieg
IS WaeH AH-THRIHAG daiRal & aas waded o
T S-S TTaHTIRAT 2 | THEITH 3 TaHigd SIaT=Ie o7
I DI IURAFT & HRU TUS g1 & HITH I

He@yul
MR TUTGHTRAT BT Fe=H 3, <t exifar § o wodien

T DICTURNYE & e QRiEda g |

New class of metallo-polymeric microspheres (MPMs) as
antimicrobials were developed to succumb wide range of
bacteria from water. Three types of MPMs consisting of silver,
copper, and nickel, were prepared via radical suspension
polymerization. The prepared MPMs exhibited strong
antibacterial activity (~99.9% killing) against Gram-negative
and Gram-positive bacteria (Enterobacter hormaechei,
Bacillus megatarium, and Bacillus bataviensis). The
MacConkey agar medium test revealed that MPMs have
substantial biocidal efficacy against broad-spectrum Gram-
negative bacteria present in tap water. The MPMs exhibited
significant antimicrobial efficacy via contact killing owe to the
presence of integrated biocidal metal moiety, which
represents that the MPMs are safe for water disinfection.

Release of
biocide

~

|/ Contact
-~ Killing
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Metallopolymeric Material for the Separation of Ultra-trace Arsenic from
Aqueous Environment and Simulation with Artificial Neural Network

ThIgd olig 372 31fd Urat (B s AAfhdie) (pFeM) VT
T3 11 f5sgad Iga® cde (e SgadIdhRUl db-Idh b
e ¥ fAfHd e SITdT § 1 GO fPU T pFeM A Sgd® @
ﬁmﬁmmmﬁﬁHm%wwwﬁﬁw%u%mﬁﬂﬁwwh
gdhe fobd| pFeM FAs(V) F T 41.39 mg g7 3R As(lll) & ferg
37.35 mg g B I SRR & (g ,,.,,) TEHRIcI BT B, S

TS gRTUTE As(V) & [T 45.10 mg g ' 3R
As(lll) & T 40.88 mg g @ SIARNNUT & (q, . 1) P PRIT
B | pFeM B I TR &TdT GHA: fsged sTde Idg &
(SA: 197 m® g) 3R f&gar (% 3MHR: 0.93-2.36 pm) & Y
UHIHd A &I D! 3! TR & HRUI G bl & | pFeM T
6.0 T 8.0 B! A T pH Avft T I AT SGTNTOT &
e & S TUf & 1T >94%) TefRid Bt $HEH dlEw
AT (TTATA) B 4-10-1 P STGRT T P WY TH-URd 9
TOTRE Aead &1 IUANT e URIEd 3R A1 forar |
TeHaY UM (R>0.99) & A ANN HiSd P 3 cidhdl Bl
JHC Hd gl

New porous polymeric network knitted with integrated iron
moiety i.e., poly(ferric tri methacrylate) (pFeM) is fabricated
via the suspension polymerization technique. The prepared
pFeM revealed a significant affinity for arsenic owing to a
cohesive iron moiety in the polymeric chain. The pFeM has
exhibited high adsorption capacities (g, .., of 41.39 mg g’
for As(V) and 37.35 mg g for As(lll), which is close to the
adsorption capacities (q. ,..xe.) of 45.10 mg g™ for As(V) and
40.88 mg g for As(lll) achieved by Langmuir adsorption
model. The high adsorption capacities of pFeM might be
owing to its unique architecture of integrated iron with porous
texture surface area (SA: 197 m” g") and porosity (Pore size:
0.93-2.36 pm). The pFeM exhibited high arsenic adsorption
capacity (>94% for both forms of arsenic) in the neutral water
pH range of 6.0 to 8.0. The artificial neural network (ANN) was
trained and validated using a three-layer back propagation
network with the ideal structure of 4-10-1. The values of
correlation coefficients (R>0.99) reveal the high accuracy of
the ANN model.
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Mitigation of Arsenic and Fluoride from Water via Porous Polymeric

oA H Tetel UGN 1 Aie[e T & A4 Wl & THR W5 |
3 UDHR, Sd UGHUl B GR B & ol T U YBHR PT B 14-
filde URE UAR® OARGRGRR, Uidi(ORed
asﬁam'c') (erDMA) EWWWWWI pZrDMA
foR®Igw 3ifkiedr Ht G Ubee gaer e 8, o
&Wﬁw@mﬁa&m%ﬁ@a&r&@aﬂw%lﬁ
g & (SA: 392.12 m’g™) 3R fesgal (5 &1 SMHR: 0.93-2.36
um) T pZrDMA 3 HRT: 426 mg g7, 422 mg g™ 3R 198.5
mg g As(V), As(lll) 3R F~ &Y fIHaH SRS BI &HdT (q,)
USRId &1 &1 pzrDMA = Tt 3=t & o uep fawgd pH I
(2.0£0.1 ¥ 10+0.1) TR Iod FSHII G&fdT (>97%) USRI &1
Stfermyor s SfR IHaTdt &1 S fgd-%a Orsd (PSO) 3R
TARTZS & fory st aRg & afdfa fsan ST 81 ANN Afed &1
ITINT IR RIS Sl IRyl 59 gday ol Al
(R>0.99) F T ST &) I TeIedl U Pl 3| 58 TR
ATSRATAHH: F, As(V) 3R As(lll) B fIT 174 6, 1542 92 3R
1466%%%@3%@%&%@

Network of Zirconium: Experimental and Mathematical Modeling Investigation

The presence of toxic contaminants in water seriously
threatens human health. Thus, a new type of cross-linked
porous polymeric microsphere namely; poly(Zirconyl
dimethacrylate) (pZrDMA), was successfully prepared in order
to address the water pollution. The pZrDMA comprises an
acrylate chain of zirconium moiety, which is a proficient
adsorbent for arsenic and fluoride remediation. The pZrDMA
having, a high surface area (SA: 392.12 m’g™" ) and porosity
(Pore size: 0.93-2.36 um), has exhibited maximum adsorption
capacities (q,) of 426 mg g”, 422 mg g' and 198.5 mg g’
As(V), As(lll) and F~ respectively. The pZrDMA displayed high
removal efficiency (>97%) for all the ions over a wide pH range
(2.0£0.1 to 10£0.1). The adsorption kinetic and isotherms are
well described by the pseudo-second-order model (PSO), and
Langmuir isotherm model for both toxic ions arsenic and
fluoride. The experimental data analysis using the ANN model
provides a high accuracy of the model with larger correlation
coefficient values (R>0.99). The pore diffusion modeling
predicted the breakthrough time of 174 h, 1542 h, and 1466 h
forF", As(V), and As (Ill), respectively.
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Construction of Chelating Resin with Iron Precursor for Removal of Low-
Concentration Arsenic: Breakthrough Modelling and Field Deployment

el g oI & S ST ) geM & g U ol & ek
& 1Y fsggof fafe M & g R W] &1 3 i
IRV & Y T IUGdd R U B 5 S-S
TN YTl & dgd HHeIR TRIS BRI XRF $i fharid
TR | Agifaes TRUMAT A Tt = fob As(v) iR As(lll) &
forT R 3.27 mg g 3R 1.13 mg g BT SfAGIH AR
FHHSIR &HAT UT B1 T2 | SHTARNTOT Bt TIADHT = HHRT: As(V)
3R As(111) & 1T 0.9963 3R 0.9895 & I RN UN (R} &
1Y BH-fgdia-7 (PSO) HiSH &1 UTeH Tl TSW-a1EIe,
AN, 4 SR UR fEwgeH died &1 Iuan s a8
SHIURNYUT HiaH T FHdl dsb Bt Yga B gd fbar Tl
DA T B 981 98 $aTs (55 TH), TRUE B 7 Figdr
(0.25 mg L") 3R 3T B1 5 UaT8 & (80 mL min™) & A1y
YR g3TI 39 T & I8, As(v) & AT Twherar &1 g 3R
YHTC BT JHT HHRT: 314 e 3R 408 fFe 3R As(Il) & forg
124 ffe 3R 185 e M|

Herein, we are reporting porous chelating resin with an iron
precursor for the removal of arsenic ions from water. Weak
acid cation resin was functionalized under varying
experimental conditions to get a suitable resin with high
arsenic uptake. The theoretical results revealed that the
maximum Langmuir adsorption capacities of 3.27 mg g” and
1.13 mg g were achieved for As(V) and As(lll), respectively.
The kinetics of adsorption followed the pseudo-second-order
(PSO) model with a high determination coefficient (R?) of
0.9963 and 0.9895 for As(V) and As(lll), respectively. The
Adams-Bohart, Thomas, Yoon-Nelson, and Pore diffusion
models were used to identify the breakthrough curve in the
fixed bed adsorption column. The column performance
improved with a larger bed height (55 cm), low concentration
of influent (0.25 mL™), and low flow rate of influent (80 mL
min”). Under this condition, the breakthrough time and
exhaustion time were 314 min and 408 min for As(V) and 124
min and 185 min for As(lll), respectively.
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Unlocking Enhanced Productivity of Tailored TFC-NF Polyamide
Membranes via Post Physico-chemical Structuring

Y T H, Eﬂﬁﬂ'ﬁﬁﬂﬁmﬁ@?wﬁ DMF (STRuYTSd-
BIAMAES) 3R DMSO (STEHUTEST Ithiass) oY el
e faame! & Hda Sa=iyu &l IMAT HRd g Uh
faamass g eBHIv URdd &R § 1 59 -1 & SIPNT
& URUMRGE Y TS i & TR YATg H 15 T YHTIRITe!
gfG g3 | gH AN A Al faamaen! & A1y 31! Aishaul & o
1 Al & HTUIdH HR He-3h (MWCO) T 37 o
H A 3 MWCO AF 21, 3 faamrae At 3 cxifar mr, 98
DMSO (MWCO: 385 g.mol”) > DMF (MWCO: 370 g.mol™) =
DMF: DMSO (MWCO: 370 g.mol”) > fIRé (Mwco: 350
g.mol”) U1, S HefAd e Yo &1 et o 3=y ol Ats
DI TR 3R URae ol & st Faey &1 JHgH & e, saIs
Wifae - ImrafRe IiEor o1 9ol foear Tl 59 Jedey e
T SEM (T Saaei ATSHIBIUY), AFM (TeTted B
ISP, XPS @aﬂ%uﬂasﬁw@aawﬂiﬂ) TUd BT
Ao, Mwco FieiRor 3R SreT ceraT 1T St aeiat B
JUANT T T 9 Ty & (15h 39 IR H S50 ISR
TSH Rd ¢ o fh TR ydtg Tiifess faames Qs Tiuw
TS P USRI B He@qUl 0 I 961 Tohd 8, oI S ofd
TR SN BT AN URRA AT 8 |

The NF membrane stands as a promising low-pressure
filtration technology, renowned for its selective ion rejection
capacity and resistance to fouling. It finds suitability in
treating low brackish hard water and wastewater. In this study,
we introduce a solvent activation approach involving
equilibrium absorption of optimal aprotic solvents, such as
DMF (dimethylformamide) and DMSO (dimethyl sulfoxide),
into the active membrane layer. The application of this
technique resulted in an impressive 15-fold increase in the
permeate flux of the NF membrane. We investigated the
molecular weight cut-off (MWCO) of the membranes after
activating them with different solvents. The sequence of
MW(CO values we observed, denoted by the solvent names,
was DMSO (MWCO: 385 g.mol”) > DMF (MWCO: 370 g.mol™)
= DMF: DMSO (MWCO: 370 g.mol™) > Pristine (MWCO: 350
g.mol”), consistent with the respective solvent swelling
degrees. To comprehend the relationship between the
structure and transport properties of the membrane, a
comprehensive physio-chemical characterization was
conducted. Techniques such as SEM (Scanning Electron
Microscopy), AFM (Atomic Force Microscopy), XPS (X-ray
Photoelectron Spectroscopy), contact angle analysis, MWCO
determination, and zeta potential measurements were
employed in this correlation study. The findings of this
research offer valuable insights into how polar aprotic solvent
activation can significantly enhance NF membrane
performance, paving the way for efficient water treatment

applications.

-----------------------------------
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Multi-dimensional Parametric Study for Enhancing BWRO Membrane
Performance Suited for Desalination of Low Salinity Feeds

BUR g H BTl URNYH o §16 T Ueb U1 aR1h] Td bRl
g S Fafd e Tt = | e 8, I1Y 81 UaTg &
B TETAT R, St 5 &g ST & Tt 37R - et fetaetienor
I T A P [ AGAYU & | U TR TR S{eT-31eT J&H
& IHg & U U, TH-SRAEanHEs ok forRia &
S O BT SUANT B GHR GRT BRI Bt T3 A TR
1 & TR fHU U1 39 Uichar &1 Aled R IR J6 /™1 74T,
o g T S0 o foTl 3 e &HdT o1 ST T R
1 AR el | U TR W, FdE R H I g g%, Sl
37409 ¥ 10.64£0.2 L/m*h-bar 9% Ugd T, &fdh -HD
SAIPIA 95.6+1% J TCHR 70.5+1% B T3, S 2000 ppm
NaCl Higdl & 3R o WY ATT 77| ATegd Wk W, 89 ARl =
TAM 3R & 55.5% &I 0D SGIHid & 1Y & 12.8
L/m*h-bar T3 TaTg 4Tl HI TR WR A= a1e o URie
HI OS] B IR FRb gH AN A Fifdd TS SRABIA 3R
TaTg & U foh T | I f-ids IRaci & foT Sgad Yo wigd
U 3R R & &g &t B § Hifde afRada @ T
I TR &SI & UHTd 3R U oo IuaiT 7
! &HAT S SR gAR ST A G g3 |

Reverse osmosis (RO) effectively provides clean drinking
water. Different RO membranes types are tailored to treat
saline water feeds with varying characteristics. In the context
of low brackish water feeds, the objective is to remove only a
minimal excess of salinity through the membrane. Our study
introduces a method of membrane post-treatments capable
of achieving controlled salt rejection while concurrently
enhancing permeate flux, which is vital for achieving effective
and energy-efficient desalination of low brackish water. The
post-treatments were conducted on our in-house-developed
membranes using aqueous solutions of N,N-
Dimethylformamide and glycerol for different drying times at
the coupon level. The process was scaled up at the module
level, allowing us to assess its potential for commercial
application. At the coupon level, the permeate flux increased
significantly from 3.7+0.9 to 10.6+0.2 L/m*h-bar, while the
salt rejection decreased from 95.6+1% to 70.5+1% when
measured with a feed of 2000 ppm NaCl concentration. At the
module level, we observed a higher flux of 12.8 L/m?*h-bar,
alongside a salt rejection of 55.5% with a similar feed. Varying
post-treatment parameters at the coupon level allowed us to
attain the desired salt rejection and permeate flux values.
Physical changes in both pristine and post-treated
membranes, including polymer swelling, were observed
without chemical alterations, enhancing our understanding of
the post-treatment effect and its potential for broader
commercial use.
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First commercial plant based on CSIR-CSMCRI's technology (codeveloped with M/S Chem Process Systems) to recover '100%
Water Soluble FCO Grade Sulphate of Potash from Distillery Ash' started production at DCM Sriram's site in Hariawan, Hardoi,
UPinJanuary 2024.
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6. Uferar f&Tg U4 Solf<Af¥ | Process Design & Engineering

fauntg gwame:

Uftra fewe Td SoifrafaT fumT 9 9 98 T, 98
AT 3R T aftfa T 7 3% SIS Tuwnvl, fafry
3fPTaD I T Od e S 3Nefies &9 ¥ Agayut
Iade! & UfehaT fawT, Tha-310 3R Wenfiet siazor & |fshg
®U Y HIIR g1 fAunT d9-%hd iR Uride Wie SUHRT 3R
gfaeTsil o U favga gt & ot god 8 | faumT &1 v emand
g : fohan faem SiR Whd 31U, « Ufthar BT db-itet UeRiA Td
l;ﬁ?ﬂﬁﬁ&aw, mamaﬁvwﬁw, IRy I
¢, - I - 3fehlgd fSReert dfg: Uarg (e am=n g™
R & fore M) qarer: Iy & Ture H ag e,
- T RN, HUST IR o I BT 31 URTT YaieH, »
Tfgan 3R GRRRM & HraHe & T gugs o Wenfis!, -
MR 3R NS & Y I BICHRS HS & forg
W], « S S, « SHoll SIHANT 3R Taed, « IR Sl
SIS, « YT} A T UTaRuT|

Divisional competences:

The Process Design and Engineering Department is actively
involved in process development, scale up and technology
transfer of industrially important products like salt & marine
chemicals, seaweeds and their downstream processing to
value added chemicals, specialty inorganic chemicals and
biofuels. The department is also equipped with a wide range
of lab scale and pilot plant equipment & facilities.

The key strengths are listed herewith: «Process Development
and Scale up, *Process Knowhow Demonstration and
Technology Transfer, <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, sThermo-chemical Conversion

et s=iif ey o1 9 Ter S&R® 31 TwHieh IS o ga-iiia gebe
FCO Grade Water Soluble Sulphate of Potash Fertilizer
from Distillery Incinerator Ash

WG -Tuquriamas &1 -3y ufhar, f
Tt Geer 29 S 1Y Rewg Urgde fofiies & Oy
e faefRid farar 11 8, Iugad SISl Usie iciold ud
3ifF  fheidRUl ot BT IUAN] TP [SRear]
NRER T A GIeTR IAReb! 3R 30 IU-IATGI b 100% ST
A gorTeiic ThEta I8 Tethe SAA BRI 3 |
3 UfhUl B X HRA (TR Ue¥, HERTY, Seficed 3fife) #
fefReeR) T IRG BT IUTNT Hb UTIdC Thd TR AT foar
Safes ITfed fhT U et Iake! &1 i 3R srgHie
P3 I HUHTl gRI fHar |

qdeR, 2022 H, 39 Ulpar ol A9y SRitww SR s THpH
faftres &1 e faar w1 giarat, gears foren, gut 7 39T
TUF (60 TS U / 4600 T GleTe Iakep) Siast, 2024 T
19§ 3R TSN &t T[uraan Idred Wit I8 (Simara)
TP Gebe Y RA QT8 |

IS TR TR WD Bt T AT B e & 3ad g,
QreTel-aH fSReer) u=r YR Terer Iake 31T & fo U
He@yUl Bleeld g ®! YHIEAT § 3R JHIfad = 3 ufer aef
1.5 IR T 31f¥ep Wl Merr SRS T FR IHhd1 5|

CSIR-CSMCRI's 'Zero-Waste' process, co-developed with
technology partner M/S Chem Process Systems P. Ltd.,
generates 100% water soluble FCO grade sulphate of potash
fertilizers and other by products from distillery incinerator
ash, by employing appropriate impurity management
protocol(s) & fractional crystallization technique.

This process was validated at pilot scale using ash from
distilleries across India (Uttar Pradesh, Maharashtra,
Karnataka etc.) while the produced potash fertilizers were
evaluated & approved by several fertilizer companies.

In November, 2022, the process was licensed to M/S DCM
Sriram Bio Enchem Ltd. Their plant (60 tpd ash / 4600 tpa
potash fertilizer) at Hariawan, Hardoi District, UP, is
operational since January, 2024 and the quality of SOP
produced is matching with premium grade (imported)
Sulphate of Potash.

In view of successful deployment of the technology at
commercial scale, potash-rich distillery ash is likely to be a
significant feedstock for Indian potash fertilizer industry and
can potentially generate more than 1.5 lakh tons indigenous
potash fertilizer perannum.
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UTIdc Whd UR UICTRT & THHIS IS Tabe BT SXAYU

Synthesis of FCO Grade Sulfate of Potash at Pilot Scale

P UHR & ST 706 Bl GleR & This IS getbe o
IRTd B P forg drogquaiemsns ude ufshar &1 urifie
YAdIHR0T THAdTgdd T 7| UIeTsT It BT D
oo fif¥a 79 Iared & 99F & fau srfar @ uia 9%
yfipl) I TR AT RN S S [T THYH qoRd I
HATM T TSR, UFdc Wi gfHe § &d 3 591 § 450 farm
HTEC UHR & A THS BT 76 fHAIH AR UHR & 96
B T d foram T SR o aTe & OieTl o uwtell U Iethe
T 25 fdrum viwpd foar Tar) Tgeidl ¢k o€ gfaur |, o
2500 foram™ F18e UHR & MYT T0E B 237 ™
YMATSE T9F (7 05 9 ) T URiRepd foban a7 SR 59 arg o
UIerRl & 77.3 fhaium Tmien U Fethe H Uiy fopdl 7|
UfohaT ATIES! &1 QA S SR AU Aa=! &1 g:
T A IR g |

Experimental revalidation of CSMCRI patented process for
conversion of kainite type mixed salt to FCO grade Sulfate of
Potash was done successfully. The strategic part of the potash
production would be to prompt Agarias (Marginal Salt
workers) to produce mixed salt production, which will
generate attractive revenue for them. Thus, 450 Kg of kainite
type mixed salt was processed to 76 Kg of Schoenite type salt
in total 3 batches at Pilot Plant Unit and which was further
processed to 25 Kg of FCO grade Sulfate of Potash. At SOP Test
Bed Facility, total 2500 Kg of kainite type mixed salt was
processed into 237 Kg of Schoenite salt (in total 05 batches)
and which was further processed to 77.3 Kg of FCO grade
Sulfate of Potash. Further optimization of process parameters
and further recovery of magnesium chemicals is in progress.
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Process Development for Microalgal Biofuel

JeH RaTd I e[ Pt YRS ARG B HH B P G,
?ﬁw&n%wm&mﬂé I IR gefadt A

¥ FaRA ARG iR HIUTsIS3iR-
%ﬂm@%ﬁ@m%%é@mﬁmuﬁmaﬁw
T B 1 Telifp, e AT o e U % 1T AU R 3
UG B & foIT Wi b SR, 89 FRal SR & Udh
U BT UgdH B H HeH gU, ot Sde og 4-5 &g
3R Ig Wd: € 98 ST 8 R Sraam U A & e s
?q [t TG TR B STaAHT Tl gl |1 FaRar
IRIfHIMT B TRAR IdTedhal 0.2 TH/edier/ e s s,
o wa forfrs YU 20.22% w/w 3R 6 SEAR & Tae o
TI-UeR g 101% w/ w dfl diTwsmsem-
Proauafismsms & o dramet § 20 o9 H. & 90 R geH
A9Td B FY B! T 3R FA 20 FHAUTH TR BT AT
oo man, fored ¥ 2 effex AM-UieR faftsy FMerd e Jry &,
g U1 AT b FARe IRITBAMTH 4.31 + 0.1 (ug/g CDW) Bt
igd B TRITRIRA 3R 17.66 + 0.2 (ug/g CDW) SIaf BT
B deaunfiemsms & Farer IRifsaET ¥ T -
ieR fIfirgs &1 %t TRe MwTed & Ugd &t T | 39 UPKR,
HTTOUA RS & FARA ARG &1 [Afis MwEd 51
g&ﬂﬁm@afﬁﬁm&mﬂ%ﬁdedd“—lnlddlid-llcll
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In order to reduce the opening cost of microalgal biofuel,
CSIR-CSMCRI have isolated two marine strains, Chlorella
sorokiana from Nawa, Rajasthan and Coelastrella thermophila
from CSIR-CSMCRI's ESF. However, during the course of
screening for identifying novel strain for microalgal biofuel
applications, we were able to identify a novel strain of
Chlorella sorokiana which is having a production age of 4-5
days and auto-settle in nature and doesn't require any
centrifugation step for harvesting for obtaining the biomass.
The biomass productivity of Chlorella sorokiana was found to
be 0.2 g/I/d with total lipid yield of 20.22 % w/w and non-polar
lipids of 10.1 % w/w with respect to dry biomass. The
microalgal cultivation at CSIR-CSMCRI was validated at a scale
of 20 m’ in open ponds and total 20 Kg biomass was produced
from which 2L non polar lipids have been extracted. Also, it
was found that Chlorella sorokiana contains asthaxanthin at a
concentration of4.31 + 0.1 (ug/g CDW) and zeaxanthin: 17.66
+ 0.2 (ug/g CDW). The fatty acid profile of the non-polar lipids
extracted from CSMCRI's Chlorella sorokiana was identified.
However, the lipid profile of CSMCRI's Chlorella sorokiana
make it a proper candidate for its application in microalgal
biofuel.

wig Rwrst edHIur & Areaw | geu Aara A y-forafe
URIS ITe SITUTIT & aTd 8q ARTd THTAT IJed Ufshar
Cost Effective Sustainable Process for Microalgal Based y-Linolenic
Acid Production from Microalgae through Biorefinery Approach

Y& aTel o S Uil Bl SR e quTdt a9 & forg, U
Tad o RopTe=Rt Hied yRanfad faran mar o o fafe 9, v-
ferTafes TRs FMesTe a1 S U 3o I aTel ITG 8 | 31,
y-Teriafer TRS &1 g: Uifad o aTe, Srafry i49-uier fofisy
P G AaTeT 9 S & FIT ST TR FopT o bl & 3R
Ao Ui gad SRTER ST 3N Wl SN o ferg 3
P aEag |

HroqufiemanE &1 Ul Hear giaur § e did & U o
ST dRHEMHe BT SUANT dRd g 2.5 T ™. 3R
HroquafiemaE & STIU® H 20 99 1Y, & THM IR SHiarear
Jifhel & g TN W HN BT T Fd 1300 b3, JaT
FANAT SRATHNT BT I g1 ForiehT SUdIT Y& Jard od &
JTe 3 faT 7T | ST 31aTdT, 20 Tier Hed Y&H ard aat
1 alteR y-forafe uhre dar fevar man | gfvar TaeH &1 3uanT
FRb Y& QaTd 0 U y-feriaf-es s &1 I ferarman, fores
y-TerIaie TRIS &1 -1t a1 SUS 5% w/w w.rt. CDW T
ERR I E AR R U TeIe sHes Wi A ufafe

50 TieR y-feraie RIS & ST d SgTSReT 8l

In order to make microalgal biofuel process more effective, a
sustainable bio refinery model was proposed wherein from
the total lipids, y-linolenic acid extracted which is a high value
product. Further, after recovery of y-linolenic acid, residual
non-polar lipids may be processed further for microalgal
biofuel and the deoiled protein rich biomass may be used
further for feed applications.

Mass cultivation of Coelastrella thermophila at a scale of 2.5
m’ at CSMCRI's pot culture facility and 20 m* at CSMCRI's ESF
utilizing ammonium bicarbonate as carbon source. Total of
1300 Kgs. of dry Chlorella biomass generated which was
further used for producing microalgal oil. Further, 1 Litre y-
linolenic acid was prepared from 20 Litre crude microalgal oil.
y-linolenic acid was purified from the microalgal oil using urea
enrichment wherein recoverable yield of y-linolenic acid was
5% w/w w.r.t. CDW. The process is currently being scaled up at
50 L y-linolenic acid per day production at Abode Biotech
Plantlocated at Hyderabad.
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Demonstration of Solar Distillation Unit (Solar Still)

for Salt Farmers

IR THS Wl H, THP DTS P HIGH P R, 4D SRR T
T A B HH Y TS HR ¢ | THTI Y, 37 R IR G 4
fhrerclt B, FOr TR SiTa & A1y 3§ $9-301g Sraaufiau Ue
U FHTYT I STdT 8 | T3S 3R-WTITAT R3S 7 3
I HIeR BT AR I sh13a! b feuiis iR IR fhar
T ST O A 6-8 Tex dTe STd & ITe i H TeH 8,
S 4fPepl B 2R Sevdl & foIT Sawae ofdt Ua Hdl o
3134l P! gog GHS! ofd J T fha1 S 8, 3R R 3 iR
TG oIl Ul fpaToiTdT 8 | URH H, Ueh SohTs gade (YTe3Rap) H
TRd ot 7| 3ifaw Suaiearell ot ufafear I feuga &
Teayuf GUR U gMHe & TS ORI B HId-UrSS3-afd
IR W @1 T, 3R WSl e 9 ¥ REmg & A & fore
TP IR DT Sl IR 8q Gl-aed Y &1 IuanT faar
T S aGH! 7 UR MG 3H1sal &l fd HIA R

at Halvad (LRK)

In solar salt farms, during the salt harvesting season, workers
often struggle with a lack of potable water. Fortunately, these
locations receive ample sunshine, making in-situ desalination
through solar distillation an effective solution. CSIR-CSMCRI
designed and installed 3 m? solar distillation units capable of
producing 6-8 liters of fresh water daily from seawater,
providing essential water for the workers' daily needs. The
units are charged with seawater in the morning, and potable
water is collected throughout the day. Initially, one unit was
installed at Halvad (LRK). Feedback from end users led to
significant design improvements: each step of the unit was
placed on black-powder-coated basins, and a C-clamp
pattern was used for interlocking each step to prevent leakage
from the joints and basin. These enhancements have made
the solar distillation units more efficient and reliable, greatly
benefiting the salt farm workers.

Ry s fearg, o 7w v sl B aga ami gem g |
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RESEARCH ARTICLE

Rajendra Singh Thakur, Vaibhav A. Mantn & al

A metabolomic snapshot through NMR reveated differences
in phase transition during the induction of reproduction in
Utva ahnod (Chiarophyta)

Bodar PA, Thakur RS, Rajai JV, Bhushan S, Mantri VA. A metabolomic snapshot through NMR revealed differences in phase
transition during the induction of reproduction in Ulva ohnoi (Chlorophyta). Molecular Omics 2024, 20(2), 86-102.
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Applied Phycology & Biotechnology

fauntg gwame:

3VgEd Rard fage Ud Savienfiet furT g Qard 3R
T} Raret I e S aef @) U favga sRaan # afsa
U Y WMAG g1 A0 3fad | &Hdb Iae,
Stafafaydr, T AT MRd Sd Ieid! &1 FHEf, g9

FASD! BT FHY & T, Heaaftia Il & Idre 8g ged
Qaret Rt 3iR Q9T P TS dedl TR TG ATHI B
IO IR ST QA & | FaTT It Rarer R, A | Foe &

forg Sudel & GUR, AUAEM 3R AquidT-gfaRie onfort oY
AR & W ot ear dhfed v § S onfiies U 9 Hgayuf
& U3 T} RaTe o MUl & HIRAS StaHifaes! BT e
HRd g1 3P 3], ATIG &b IHARGRA e & deud o
R 1% Wite TIH IH AR (@R e Red ©3M) fafid
T aTd TSl o fh FUTRESY Sfediell, AR@fRar
ol (of. Tgfer, . Sfereif-an, Sit. Sfafer), Wafvan Jswer,
T, PISid, TohUTthRT TRITRT 3R TS Tel YT Bl Hy
T Ifopd U ¥ HRRA §| I & 3fardl, T8 faumT I
AT DI B SR Geaafifa STl & ufthar fasmr & aafaaal o1
TR B ¥4 I g srisdl R f SR a1 31 I8
TfE Sfaelid 2023-24 & ERM [P TN $& Ieera-1a Y
TafafRr R e ST g |

TRTferan Ao f_rT: Uive dwal d WY

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, a field station
i.e. MARS, (Marine Algal Research 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. This brief
overview highlights some of the notable research activities
conducted during 2023-24.

T A9 3R

YRd & Yf¥r smerfiid ¢ oy & e guifad Suficar
Gayralia brasiliensis: A Nutritionally Rich Seaweed and Potential
Candidate for Land Based Tank Cultivation in India

W ARG Tt Rara §, g7 Rare ARiferan, gdf ulkmr ok It
AR & URITd de W, fI=IY U 9 S19H, HIRar TuRTSY, 94
3R Foid o <= # 1oy U § 3T St g1 IRfern
STRIRTIRI, T Uil ford BT 8t # R il & Ugar1 1
8, YR & T dc R A HSABR & fHdbe g1 H TR 4
B oAU | I8 IS a1 3o UINUT O UefRid ol 6, forad
11-12% TICH I, 28-30% FTalelRsc IR 2-3% ffts g
81 399 3ifafkad, T8 n-6 3R n-3 PUFA (@d fAIfig &1 12.56-
20.98%) F1 TH HId &, o Aol WR (@ a fafg #10.19-
0.52% DW), SHIbMUcARd TRIS-EPA (Fa faflis &1 2.32-

BB NRRAISS URIS-DHA ($d fAifis &1 1.16-
2.59% DW) g1 oft. sTRiferefue & @i o) ua favga g

5.06% DW),

(4.78-7.17 9TH/100 UTH Sreey) i e 8, PR K (0.40-0.69

Among the edible seaweeds, the green alga Gayralia is
commercially farmed in East Asia and along the Pacific coast
of North America, particularly in countries such as Japan, the
Republic of Korea, China, and Brazil. Gayralia brasiliensis, a
species recently identified in Indian waters, thrives
abundantly in estuaries in close proximity to mangrove
pneumatophores on the Western Coast of India. This seaweed
exhibits high nutritional value, boasting 11-12% protein
content, 28-30% carbohydrates, and 2-3% lipids. Additionally,
it is a source of n-6 and n-3 PUFA (12.56-20.98 % of total
lipids), with significant levels of (0.19-0.52 % DW of total lipid),
Eicosapentaenoic acid-EPA (2.32-5.06 % DW of total lipid),
Docosahexaenoic acid-DHA (1.16-2.59 % DW of total lipid). G.
brasiliensis also contains a wide array of minerals (4.78-7.17
g/100g DW), including K (0.40-0.69 g/100g DW), Mg (0.72-
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ITH/100 TH Sesey), Mg (0.72-1.17 UTH/100 T Stesey), Ca
(0.10-0.56 TTH/100 UTH SIe&), Fe (13.47-45.75 HUM/100
I S8 3R Zn (4.74-9.05 FAIUTA/100 UMW Stesy) gad
1 Sifergen ded Sl 1770 R H HieE 81d §, A SUH & ferg
RIS A e iR o 1 IR TaTRITe S ¥ U aedr 8
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ToiaRu aRfRufaat # sfaies SR S18st Gl ¢t | TRiferan
SR @ e R mEag|

1.17 g/100g DW), Ca (0.10-0.56 g/100g DW), Fe (13.47-45.75
mg/100g DW) and Zn (4.74-9.05 mg/100g DW). The ultra-
trace elements that are present in negligible amounts fall well
within safe limits for human consumption. Initial laboratory
investigations indicate that this alga shows considerable
tolerance to variations in temperature, light exposure, salinity,
and nutritional stress. Ongoing research involves the
experimental cultivation of Gayralia brasiliensis in both
indoor and outdoor tanks, under natural environmental
conditions.

DRI DD, HoO, ToRTd § TSI aTed Bt HY W Yd-Aagridr a1

Pre-feasibility Study on Seaweed Cultivation Conducted at
Kori Creek, Kutch, Gujarat

HYRd-UTfhdT AT & U1 RO 0 ¥ Agayul &, faviy
T Y BRI Bid, B3, ToRId § T AqTd &1 HY B ga-
IGRIAT ST THTAT &1 3 o1 T | 39 3190 2 1 had 31

R A T QA1 B SN B IIGRIdT BT 3B
fopa, Sfees T Rare o1 HY S JuTfad andl & a1 B Haradf
&=t B X aTel ISRl & dd SITEdwar ft 9eTs | 39 ugd |
A =T BN T & SR THI-THY WR od B e B
Sia (15-feF & SfaRTa W) WA §, o o=y &5 &t 5/ B
ot & IR T Hedqul STHSHRT UM HRdl 31 39 I, HRY
HIh T oI S-S R IR HFUTHZHY HeaRoll & HiY b
&I T A aaTgd e 9 b T |

Effectively conducted the pre-feasibility study of seaweed
cultivation in strategically significant areas near the India-
Pakistan border, specifically at Kori Creek, Kutch, Gujarat. This
study not only assessed the viability of seaweed cultivation in
these crucial locations but also increased awareness among
fishermen residing in border regions about the potential
benefits of seaweed cultivation. The initiative also involves
periodic water quality check-ups (at 15-day intervals) during
the cultivation cycles from all three locations, providing
significant knowledge about the water conditions of the
particular area. This year, two cycles of Kappaphycus alvarezii
cultivation were completed successfully at three different
locations in Kori Creek.
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AGUIAT &b IAR-TSTd BT FUTHISHY SMedReil Ui arsii U UHIG
Salinity Fluctuations Significantly Affect the Kappaphycus
Alvarezii Responses

FUHEHY fcdRel § TRId=I daurd IRd ifds 3R
YT Ufafearstt &1 i forar marl g - 3R
FF-AUIAT G - o, SeaRolt § Uifohar=ia SHTaRis yefadl
IR Naf3aafsegs Il & o &) URd farar| e (24
3R 40 ) FIUET & IAR-TGT F Y WUHEG IATgdHd
@I H YR g3 3R I IAR-TeMd = T R ufddpd
TUTT STaT | IRacRIe Aqurar 3 . fediRet § FV/FM, FV/FO
3R UG JaHis B HH R ATl I TGl R Tiems 3R
o ST TRIS BT T & Y-y Y&l UongHT Bt afshaar o
g STt & | TROmHT 3 Aqurar B SAR-IGTd & SR . SHedRell
& TI9 3IHA H BIeiRRe ™ (GTd) &t aRafdd dfdfoarstt
%@@mﬁ@mﬁ?nﬁ%%@@%m
|

Variable salinity induced physio- and photo-chemical
responses were studied in Kappaphycus alvarezii. Both hypo-
and hyper-salinity induced accumulation of reactive oxygen
species and malondialdehyde contents in K. alvarezii.
Moderate (24 and 40 psu) salinity fluctuations improved net
primary productivity (NPP) and higher fluctuations adversely
affected the NPP. Variable salinity reduced the FV/FM, FV/FO
and performance index in K. alvarezii. Contents of proline and
free amino acid as well as activity of defense enzymes
increased at higher salinity. Results indicated altered
responses of photosystems (PS) and significant contributions
of osmolytes and antioxidant machinery in stress
acclimatization of K. alvarezii during salinity fluctuations.
(JAPH 10.1007/s10811-023-03180-2)
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3 &t IS

AT SR fgdiaes dvam % 1 BT Ha Yy FHSAT
Understanding the Link between Chemical Composition and
Secondary Structure of Carrageenan Polysaccharide Chains

LT IS Tehes Uraavss &, off favy &0 ¥ ard
T Yo ¥ B o &1 e Siefie Hed emea-
fpigaie® R yrl-Ragsed SawH of & SR §, S
D! IS g R W W R Far 81 Ieh
Yo/ SiR fAold SHTS B SUARIAT & YR TR eT- 3T
SR TN SR faft IR WReeh & A1y 15 § s
TBR b & | IR 31T T URATY] el e
BT IUTNT R, faera H Hoi= Saarsii &1 salRe Ja-T
&1 fagd R Taieh fot T vt 8 1 89 A A urn 3 &-
PN AT 3,6-F5id e ard ol Hidae jfdewd
IS B A ©, STafes 3= o fore & fawania, fRifde =y
3 U fpU MU Bfere & =0 # 51 T6d B, S ‘Pisd-g-gferr
UM 1Y HRd ¢ | othe T I ©U I TR R TIRl-
AT THTA! & HRUT $RGdl BT SR B TRNAT B §
AR TS AT & U § | a1e & S fwfor & fare fvrea
AT Yatafard § | §ART 37eag- §ard | fob fAoia 313 ’fcraa
T D! FRRAT & o T 3o GeTds fa=war 81 3
s PO ) TR SIR BRI HaY Bl GH DI geld § 3R

Carrageenans are linear sulphated polysaccharides,
exclusively extracted from red seaweeds. Their industrial
importance is due to tunable-viscoelastic and thermo-
revisable gelation properties, which depend on their chemical
composition and structure. There are more than 15 types of
carrageenans with differential gelation properties and
varying chemical compositions based on the sulphation
pattern/contents and the availability of the anhydrous unit.
The present study provides a detailed atomistic picture of the
intrinsic conformation of carrageenan chains in solution,
using extensive atomistic simulations. We found that
carrageenans containing the 3,6-anhydrous bridge, including
k-Carrageenan, assume compact helical structures, while
others without the bridge remain as extended, loosely packed
helices, revoking the ‘coil-to-helix" paradigm. Sulfate groups
mainly modify the chain stiffness due to steric and stereo-
electronic effects and participate in hydrogen bonding.
Helical conformation is the pre-requisite for subsequent gel
formation. Our study suggest that the anhydrous unit is an
essential structural feature for the stability of the helical

NP ITANT P foIE UlelhRIg S TRT13M &l 3l = H | conformation. These findings enhance the understanding of
EHEGIPHAEC TG structure and function relation of carrageenans and assist in
fine-tuning the polysaccharide structures for industrial use.
k-C(S &)
css L Anhydrous

Helical stability

Helical pitch (nm/turn)
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T 3HigIg H gAfa® A UST- STRIT | HHHU & SR 9id
TS WA § gRadd
Changes in Biochemical Composition during the Transition from
Vegetative to Reproductive Phases in Ulva ohnoi

Il DI P 3O I GG &R 3R UV Il Ua forftre B o
B % STaS[g 1 3R 4R Tl AaTel &1 H1Y A T B 1 89 A
Il Mg & Il Yo =Ron (RefRoreRor 3ik fave
TRUY) B YhHUI & SR 8 10 SId I YiRacd-1 o s
DI FEEEge, NdH, fafts, fmie, wheiwiige nfafafy,
B, Aerdidzed 3R difde uRad=t 1 fawesr fesar man
3R TN YHHUT & GRIH 394 Agaqul uRad ¢ Y| fafrs
T (0.85%) T FAUROTERUT (0.61%) T HH B Y| TR
a GTMd (184.23 pg g”) ¥ YR TRT (244.89 pg g7) T §¢
7| healet TAfAfd gufd (1079 gfAe mg™ W) ¥ faved
TRT (7017 AT mg” WEH) aF d¢ Ts| 38 TRIeH TRIS
fR-efR FTald (0.004 pg g”) ¥ fFAUEH TR (0.027 ug g') TH
¢ 4TI ddl H, BT (35.08%), JeWhR (0.32%), BITHRY (4.53
mg 100 '), 3R (6.20 mg 100 g") fa¥e =RU & §¢
Q| SHAT, TSI & g I SMTYR o) JHST SATAD §
ﬁgﬁﬁﬁ%%wﬁwﬁﬁwm
|

The cultivation of Ulva lags behind that of red and brown
seaweeds, despite its high growth rate and richness in
nutrients and lipids. We investigated the biochemical changes
that occur during the transition of Ulva ohnoi from vegetative
to reproductive phases (determination phase and
differentiation phase). Carbohydrates, proteins, lipids,
pigments, antioxidant activity, hormones, metabolites, and
elemental changes were analyzed, and significant changes in
them were observed during the phase transition. The lipids
decreased from vegetative (0.85 %) to determination phase
(0.61 %). Chlorophyll a increased from vegetative (184.23 ug
g") to determination phase (244.89 ug g"). Catalase activity
increased from the vegetative (1079 units mg™ protein) to the
differentiation phase (7017 units mg™ protein). Indole acetic
acid gradually increased from vegetative (0.004 pg g") to
differentiation phase (0.027 ug g”'). Among elements, carbon
(35.08 %), sulphur (0.32 %), phosphorus (4.53 mg 100g™), and
calcium (6.20 mg 100 g") increased in the differentiation
phase. Therefore, it is essential to understand the biochemical
basis of reproduction as this might help in both cultivation

and natural resource management.

@t g3 & uRae & q1g aTfvIfous ard G Aad SUTHIEHd

3edsit # FamHe

AP BT gedidv

Assessment of Regulatory Compounds in Commercial Red Seaweed
Kappaphycus alvarezii after Long-distance Transportation

YR 3 T AaTd STehid Y &3 o U St SAT T8 § 3R
FHUTHETRHY RSN F qP DI P T JaY T HRoHIbBISE
%lﬂaﬂﬁamuﬁswwﬁwaa—cﬁrrrﬁr%mu T
T & T[UraT AT ® HiY & AR St T Fuffed Heft
BH AN A @ & RIATs R Joor Ireft & Jg-=iaar
UGH B H Ofd-Ideie TUAUIRY (Ubliherd Tl Hu=
AP UR8eER) & UHE &1 e fhalrl BieegH,
TATRINSe TSITSH (CAT, APX, GR) 3R TaTU= Uedh) o fafds
YT BT HedIh [ 0 (RIMITRUI & i §18) SR a7 1
(TSR & 24 e §16) & forg fvar man| g 3@ ma &
ARG 3R TTHAEH-U=Nd RFaRd T o 84% ¥
S TH BT AT SRBIR TN TS | 24 °E P S HRU & TG,
Feaol afafdy FEsor 7 45343 3 gfe e iid ' @ sga?
RIFTART SR TeatE- =N RiFiaRd s & 146148
3R 321489.1 gf¥e i OidH ' 81 77E | 52 ke, Wb Taie

India has taken a huge leap in the seaweed aquaculture sector
and Kappaphycus alvarezii is the most prominent
carrageenophyte cultivated so far. With the ever-increasing
demands for seaweed feedstock, the quality of planting
material would determine the extent of the expansion of
commercial farming. We studied the effect of a bio-stimulant
AMPEP (Ascophyllum Marine Plant Extract Powder) in
imparting tolerance to the translocated planting material
against desiccation. Various regulatory components like
phytohormones, antioxidant enzymes (CAT, APX, GR) and
metabolic components were assessed for day O (immediately
after translocation) and day 1 (after 24 h of rehydration). It was
observed that more than 84% moisture content was retained
in translocated and AMPEP-treated translocated samples.
After 24 h of rehydration, the catalase activity increased from
45343.3 Unit mg protein” in the control to 146148 and

321489.1 Unit mg protein™ in translocated and AMPEP-
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RIFTART SN H 1.3 gfe fedium oda 81 8, St 3%
Haferd o 0 el A HTo! 31fieh & | gt 3fR, e Reaed
T & 0 BT TAT A T 1 IRBTH BT BT | IR 3R
TEAET- =g ARG sae # Tl mEe: 18.9
e i AT Y TR 25.7 3R 276 gAe A o=
g TS| 3 TRE, ey uifesd 3R duigs RS ot
Tigl, ot St Red aTa & e HIRIHISN F Heg FaT 2,
TeqUis d-u=nferd sEr | ot S1et 9¢ 151 8T, Siifaa
3R FTSCIPISH Hisdl QAU UNTAd Sy # ugd &
TR ST & a1 H HH 81T | 37899 & STUR W Jae=
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treated translocated biomass. Similarly, ascorbate peroxidase
activity increased from 0.3 Unit mg protein” to 2 Unit mg
protein™ in translocated and 1.3 Unit mg protein” in AMPEP-
treated translocated biomass on day 1, which is significantly
higher than their respective day 0 values. Glutathione
reductase activity, on the other hand, decreased significantly
on day 1 as compared to day 0. The activity increased
significantly from 18.9 Unit mg protein™ to 25.7 and 276 Unit
mg protein” respectively in translocated and AMPEP-treated
translocated biomass. Similarly, the concentration of
metabolites palmitic and benzoic acids, which help the cells
against oxidative stress also increased significantly in AMPEP-
treated biomass. Auxin and cytokinin concentrations however
decreased in AMPEP-treated biomass on day 1 as compared
to untreated. The implementation of management practice
based on the study would ultimately lead to the enhancement
of livelihood prospects of the coastal communities involved in
seaweed farming.

AT 3R WX I ATl F YATH TEPd g P IUaNT &

fere arveR

HapT Ufdfehdr &1 vgifed BT

Underpinning Beneficial Maize Response to Application of Minimally
Processed Homogenates of Red and Brown Seaweeds

SINEE

U AT ard) R TIGH

ST B AT a1 77 T | Ueh =01 g & fovg &l Wiseal

(0.35% 3T 0.7%) T U101 fopan T | S+t wadiee & ¥R,

TRRIRIT- TSR, fF0d 2-WRITe, 1-BRpfRiSd-13]-Ar)-
ZAIRIE, 12-(2,3-

qrscth) & Yo 9 W o uRum U g

A T W YAGH GG AT gHoed
(THdiTE) % A& quie SR el WR SHEYH T 1 U8
ST &I YATTerd! & THUNE TR Hi%d §: PUTHIEHY Searat
argel (U W1 Faren) | ITb
YUTAHTIRGT BT ST e Hadh (ST Hel) TR T07 Sy & H1eqd
Y a1 T o1, SUAR b T 0% F 100% AP SHTH-3THT

SRS IR A TS d)-2-SIa b 3R
TREHARISAT O JRufded aifte wfia 9, S SO
i1l 3 RTT ST ol € | el 1 i SR T Teeiiere
S| TRUTH & UdT Ie 6 A1 GRIe! § Bad &1 gl 3R
IS A GYR g, T Heaqul THIT STHIR TR HH Tigdl IR
17T | faRIY U 9, HH RIS R Y. IS¢ D1 100% THUTTT
AT IS JUS UG Y, T o 100% . SRl Bl HH TR
Y qoria |1 9% Sffafkad, 80:20 3R 40:60 (. 3fedell: TH.

Research on the characterization and evaluation of minimally
processed aqueous homogenates (MPHSs) derived from dry
seaweeds is limited. This study focused on MPHs from two
species: Kappaphycus alvarezii (a red algae) and Sargassum
wightii (a brown algae). Their efficacy was assessed through
foliar applications on maize (Zea mays), with treatments
applied alone or in varying proportions from 0% to 100%. Two
concentrations (0.35% and 0.7%) were tested against a
control group. Both MPHs contained bioactive compounds
such as retronecine, tyrosyl-glycine, hexyl 2-furoate, 1-
phosphatidyl-1D-myo-inositol, 12-(2,3-
dihydroxycyclopentyl)-2-dodecanone, and
trihomomethionine, known for their roles in enhancing plant
growth and stress tolerance. Results showed that both doses
improved crop growth and yield, with the most significant
effects generally observed at the lower concentration.
Notably, the 100% MPH of S. wightii at the lower dose
produced the highest seed yield, comparable to that from the
lower dose of 100% K. alvarezii. Additionally, combinations of
80:20 and 40:60 (K. alvarezii : S. wightii) also yielded similar
results (Front Plant Sci 10.3389/fpls.2023.1273355)
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HURATST, HTTTR # g3 THM WR G&H AT (STISH) FiY SHIS B RITYAT
Establishment of Large-scale Micro-algal (Diatom) Cultivation
Unit at Kumbharwada, Bhavnagar

T §8 UHH WR (10,0001 &Hd) J&T-RaTdl (SHCH) HN SHIS
B! R U9 3YHT IUTe 14 WA, 2024 6! fba1 T ] 1 78
T Tl Gae gumet! g o Uget 9 g a1 & | Gfaen &1 SuanT
HR BU, Uh Y STICH UoTifd 1 BN Bl St B, 3R 3 &b
fIRyr 3 ST B dheTs &1 Tl ¢ | 399 fafts sfweft ok
Q- sfivefig Iaral & STe & fore U fafRr anforea &t =y
WWWﬁ%WWWWﬁW
|

A large-scale (10,000L capacity) micro-algal (Diatom)
cultivation unit has been established and inaugurated on 14
Feb, 2024. This is an open culturing system that is already
operational. Using the facility, a marine diatom species is
cultivated, and biomass is harvested for further analysis. This
will help generate the required biomass of a specific
commercially important diatom species to produce various
pharmaceutical and nutraceutical products.

S Y4 aTd SIg-3qH1 & Tg§-IMTGH & A1 FHsl J&H
NqTa- TR T T BT JURBI
Marine Microalgae-based Flue Gas Sequestration with
Co-production of High-value Bio-chemicals

TS GeA Qara 1 fafirs yenfadt &1 co, Tgu A B 3Bt
& SR G&dT & e usteror fawam /M| |igur 0.04% CO,
@Al arg) J AP 15% Bt Ao s e T g0 aeb o1l 3
TN UG 3MSHR-HITITATR3ME, HIGTR 3R AR WM,
Heuq ¥ 999 Hiad Hicl-giRkuder # Fafd aRkfufaar o
aferd T Y| &1 TR JUNGl &1 UgdH &1 T3 3R Th
I T U JUNG TR S dhfod HRd g, Bl diio 4 78 UM
R PN FA &1 F WId R g1 IRY F HHsmEar-
Frogurfiemas # gd ol §f 93 TAH R 918 HiY &1 ot |
A Xg YT 3TE 3R-Tguy e Hie uRaeH & Ui & w4
¥, agHSTE o, 3R U T &Y T SUANT HRd g, ST
IR faffes, gar & 25 m® X4 dramel § Ugar T8 99t &9

Different species of marine microalgae were tested for their
ability and efficiency to capture CO,. The concentration
ranged from 0.04% CO, (ambient air) to simulated flue gas
concentration of 15%. These experiments were conducted
under controlled conditions in bubble column photo-
bioreactors at CSIR-CSMCRI, Bhavnagar and MARS station,
Mandapam. Two promising strains were identified and large-
scale cultivation is under progress in sequential manner,
focusing on one strain at a time. Initially, large-scale outdoor
cultivation was carried out in open tanks at CSIR-CSMCRI. As
part of the ongoing CSIR-CCUS Mission mode project, further
cultivation of the identified marine microalgae is being
conducted in 25 m’ raceway ponds at Adani Power Limited,
Mundra, utilizing both atmospheric CO, and flue gas.

mﬁwaﬁwqﬁ%
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Aferpiiar IR 10 w1 M A arare & T gea=fiedr & ser

Salicornia Chaperonin 10 Like Protein Augmented Heat Tolerance in Tobacco

& A9 aI-ORa JRIAT 10-99 S (SbCPN10L) &t
fcrepifian sfruer S g fosar man, form ehaefe darg &
19 qTd Hg-IRITdkd UaM | Cigoli-ds a7 3 (3541 °C)
IO R dgR Ndb-I™ae ufafshang ok 93t g3 Ifa
faRIvarst &1 Uex e giaeiFe aEg 8 TeRIES faoad
&I = ST AU 1 S W W TG G 1 Ud dgaR 9fg B HgdiT
f3aT| T & d8d Ciaee arTd H NtAPX , NtPOX 3R
NtSOD & 3f0-fafm= 3 ROS URG &ifd &1 o foram SiR g
QRN e b1 Hdvd feaT | I8 URumH Seiary sdiel e
& orT ST TG TEAIRITEdT UG B3 B &HdT arel GHTad
ITHIGAR S & U H SHCPN10L S BT SR IRA G |

A novel heat-induced chaperonin 10-like gene (SbCPN10L)
was cloned from Salicornia brachiata, which conferred heat
stress endurance in transgenic tobacco. Transgenic tobacco
exhibited improved physio-chemical responses and
enhanced growth attributes at elevated (351 °C)
temperature. The negative solute potential in transgenic
tobacco helped to maintain water content and supported
better growth. The up-regulation of NtAPX, NtPOX and
NtSOD in transgenic tobacco under stress indicated low
degree of ROS induced damages and better physiological
conditioning. The results recommend the SbCPN10L gene as
a potential candidate gene with an ability to confer heat stress
tolerance for climate resilient crops.
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3UTRTY Sl AGUIT d-I1d & ded Sibd RS I
TN 3R g SATGHl
Juncus Rigidus High Biomass and Cellulose Productivity
under Wastewater Salinity Stress

e XNYH BT ITNT ol T §g @1 § SR Rad iR
dierd STd &1 e St fofan &1 fawg 81 tRuRe adie! &t
JUTNT BRSPS aie= T 3R TafaRol & o gIHeR gl
U O I 8 B D [0, G I BT I TATAR0I-
3G TV IV BT SUTNT Breh R SR 3o Safry
A BT IUAN FRAT & | S RSTew o1 fafia daordr Wt are
Sdipd URIY S W URNYT fovam Tam| iRy Sa-u=nferd
T Y TR T SR d odd B! Adurd 961 o 91 3 5,
TUTYRNY -t (~ 18520 YTUTTH) T 625.3 U1 b ITATH U
B3I ETafep, ~23220 Wiy 3ufry et &t dqurar el & forg
oTdes At | VAl Dl &R ST SUdeH gRI HebTdl Tl ARy
STA-URNAT ST B Seg@ret dt I Fa=or 3R g=R1eH-T (~
12744 UThEs) G &1 o1 O TRIeH-of T 1! $ifdes ot | 5T
DI Aqurar A . RSTST o el (26.49%) ST & 91 faa |
TR RDIU® R YARGAC S e &1 ST dxdb Jegarst
DI YA B I DI TS | Tl AauldT P TI T TS A& 9gar
81 T 3R Acqelel W Pg Ulfdgd UHE Tt ST dqurr
A D1 STl HINTUT &HAT D! T FY 4 gUIfad faar|
it I T ASPiedd UIEU gRT §d 9H-Hied
Jaifea T 3fRd A1 g srlt B Goa Bt IcarRaA &dT Y
Xiferd HaT 8, S 1 dad A ST & o Jegars
IATG Bd Sih Y PV o forg fafst Siet =Mereh] 9§ U Uiy oa
& e gRT Fh1g JITTRIT Bl TRT FRal 8, Sfewh U
A g W ITFHRATR |

The use of water purifiers is intensively catching up and
disposing of reverse osmosis reject water is of great concern.
Reject water management using conventional methods is
costly and harmful to the environment. To address this issue,
the present study aims to utilize reverse osmosis reject
wastewater using an eco-friendly approach. Juncus rigidus
was treated with reject wastewater containing different
salinity levels. Wastewater-treated plant dry biomass
increased with increasing reject water salinity, and 625.3gm
dry biomass recovered in treatment-B (~18520 ppm).
However, ~23220 ppm wastewater salinity was lethal to the
plants. The cellulose was extracted by alkali hydrolysis. The
cellulose content in the wastewater-treated biomass was
significantly higher in Treatment-B compared to both the
control and Treatment-A (~12744 ppm). The water salinity
enhanced the cellulose (26.49 %) production in J. rigidus.
Cellulose purity was confirmed using spectroscopic and
thermogravimetric means. Morphological traits got better
with increasing salinity with no adverse effect on cellulose.
Salinity moderately affected the water absorption capacity of
cellulose. All cellulose samples were devoid of gram-negative
bacteria known by microbial test. This pioneering work
underscores the plant's remarkable capacity not only to
accomplish the circular economy by the valorization of
wastewater obtained from various water purifiers for Juncus
cultivation for cellulose production for diverse applications

but also to generate income from wastewater.
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The bacterial community composition using both culturable and non-culturable (Next-generation sequencing (NGS))

approaches associated with the marine litter (polyethylene (PE), styrofoam (SF) and fabric (FB) at three distinct locations
(Alang, Diu and Sikka) of the Arabian Sea, Gujarat, India.

Kumar M, Chaudhary DR, Jha B. Surface-associated bacterial assemblages on marine an-thropogenic litter in the intertidal
zone of the Arabian Sea, India. Marine Pollution Bulletin 2023, 193, 115211. [IF: 5.8]
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8. UTqY 3MfHa | Plant Omics

faurtta g

grey it fas faunT 9fch U 3 geihscd WR SraU™
T TG § Alfh 31T SIS T & ¥ & JuanT far s
TP 3R IP IdTe) BT Jeuad= fasar o ¥ | 39 faum o
FHTATAS ST, CRfehUei e, Mty Aeeaniay,
U RieRfea, o e iR SRR &1 sreag
a1 o1l &1 29 W &) Uiy Sa T, suifds sha
fagm, emgdRie Sofifafie, Sta wumE, ged sha fagm, ureu
TS 3R SMTIaRrep!, & far, diey Ui 37K gt et S o
fOrRerTa v § | SrgRiem Tifafafirat i srgeseor (et
Ffeuel R TRIUY UESY), THG-TeW] oiF & HHH
gRkaeia d@eor quH SR gaAIwEcy I Uiy & HR,
HTGRIE SONfTareT & T & e D sofis ok s
19 IRV & PN, FawEey iR wyd Uil & smifas
19 TfeWdT & o, I uiRfRufaet &= B Yerlia Ted iR
UIYeh FehUT, eI STaTa] b GRIGIHRUl & foll gaihreed Bt
HY, T AATel & 3fch T SUTNT HReb Bl H I Ffegsupdr &
YR R UIY-Yereiid ¥alg & WiY-U1Y galciaRe aqul
TEASFAT GRIAEN H Taur AW ¥ fIbI R B e |

Divisional competences:

Plant omics 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 the 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.

W 3R Had Hehiid fod & Nel W TgH I &
UHTT IR IR 3R 9 I gy

Physiological and Biochemical Study on the Effects of Sargassum
Sap on Healthy and Fungal Infected Sesame Plants

Tl SR TS g1 srawitsft B U 8139 # 3T 9 ardl
I (U Aaqul dd SdTed Had, for SMHaR R 'faa & &4
T ST 11 8) B a1 S I 1 HH B b 1T JAH TG
JUTAHTNRT BT edidhd B & ol ARING 3R od I
3 fhU U | T H YA & ded O RRAT asie
(T3S A 9f g8 3R I-fas 3R IS+ =@RON & SR
TU-3Y & 3IYANT b Y e Ize Raa ($ue) § Bt 3T,
e AtsH sradsal § gfg &1 UaRH gl aad 3eqa 1,
FARIMP T (HTTaUa), FaRIThd o (ATeauds), o FaRIbd
ERfTETa) SR HRISHTS (M) Tfed THT=I YRy Tg o
e &t ga H T9-8U 3R T9-99 + Had (TUH) SUIR &
T GUR §3N & | HH: Hadh, fad & Urell H TR UahTI IRAwoy
HT Y Gd & | TITH SR Uelt = G aRon & T JuaR &1
A ol TRTS SR Tiame | gfG ueiid &1 | gFf ol &
m@ww%mﬂiwgﬂwﬁam(ﬁ@w AR HH
PR T DR (IRTH) DI I il 39 SUTGHT BT I ol
2 - AU ApImIA S S iRa S FH AR eS|

Physiological and biochemical studies was carried out to
evaluate the efficacy of Sargassum sap for reducing stem rot
disease in sesame (an important oil yielding crop, commonly
known as 'Til") growing in green house at both the vegetative
and reproductive stage. Under pot experiment membrane
stability index (MSI) increased and electrolyte leakage (EL)
reduced with the application of s-sap at both stages,
demonstrating enhance membrane integrity. Photosynthetic
pigments including chlorophyll a (Chla), chlorophyll b (Chlb),
total chlorophyll (TChl) and carotenoid (TC) improved with the
s-sap and s-sap + fungus (SM) treatments compared to
control and fungus, respectively. The SM treated plants
exhibited increased amino acids and proline in comparison to
M treatment at both stages. Higher concentration of total
soluble sugars (TSS) and reducing sugars (RS) with SM
treatments during both stages suggest the possibility that s-
sap reduced the severity of the Macrophomina infection.
Elevated phenolic content observed with S and SM treatment
at both stages. Decreased reactive oxygen species (ROS)
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accumulation was observed in the SM treated sesame plants
compared to the M treatment during both stags suggest a
positive role of s-sap towards minimizing the oxidative load
under fungal stress. The level of antioxidative enzymes
increased significantly with the s-sap and SM treatment
against the M in sesame plants suggesting that the S can
trigger the plant's stress response pathways. The S and SM
treatments increased the growth and yield parameters
compared to Cand M treatments.

3 SR SUST A SI A gfG 1 |
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THS IUAR & dgd f[Aufed U I saad o9 &1 sieggd H31 & g a0
ST H3 9T gAIwrse Afdsif-ar sfaeer &1 giafhuet fazeyor
Transcriptome Analysis of Salt Accumulating Halophyte Salicornia Brachiata
for Studying the Differentially Expressed Genes under Salt Treatment

JAAH T W THS-IT B ad gaIbrse, Sl
SfhaTeT ®1 SHTuIfde Ufafeharsli &1 T O-1d & ded g Py
fa=eio T &1 JuaIT Hras 3reqd foan a7 o7l IF cifepp|
ST A TH Holgd HeH ¢ifepy sriad & o, o
1,473 SMYRY Bt 3{q dars 1 ¢ifepy siach & 424 gof 3fR
3fifRI% HR SfF § S 99.76% TUIAT &1 UfAferd FRd &1 Fs
SET-3(ET S ST A YE 3R TS & FHad! H S-S
e e e, S s d-1a-STRar- Sl R SR Gd § | 518
3 12h THS STIR H HEool AT o T T Tredds Rmf,
wWie gEH Riud 3R RIdHIZS SIau=ayol oI A1 9 99 8|
Sefr e o 12 9 THS IUIR S I A e 3R A+ ==y,
BT GRAYOT TSI 3R U -1 Te1h STl id o1 U <t |

In the present study, the molecular responses of the salt-
accumulating halophyte, Salicornia brachiata, under salt
stress was studied using transcriptome analysis.
Transcriptome sequencing showed a robust reference
transcripts assembly, possessing average contig length of
1,473 bases. The transcripts assembly has 424 complete and
partial core genes representing 99.76% completeness. Several
differentially expressed genes showed distinct regulatory
patterns in shoot and root tissues emphasizing several stress-
responsive genes. KEGG pathways in root 12h salt treatment
vs. C samples enriched with pathways like MAPK signaling,
plant hormone signal, and flavonoid biosynthesis. While in
shoot 12h salt, treatment vs. C revealed starch and sugar

metabolism, photosynthesis
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antenna protein, and plant-pathogen interaction. Some
important salt responsive DEGs identified on GO terms in
‘response to stress' are mitogen-activated protein kinase
homolog (MMK2), CBL-interacting serine/threonine-protein
kinase 6-like (CIPK6), and calmodulin-binding protein 25, zinc
finger protein ZAT10-like protein (ZFP10), PLAT domain-
containing protein 3-like (PLAT3), WRKY24-like and Myb-
related protein.

T HHHUT & SR TH-JY T YU ¢EA & ¢ orwdt & Nd

&1 AcTaidrse WHIsd

eqg-

Metabolite Profile Study of Peanut Plant to See the Effect
of S-sap during Disease Infection

favee AcmEidse sfiaafdd o1 3 &+ & o, sRfT™m
TTRUIRIAT (YiTthell) WR, TRAGH SHIRAH 3(dh IUAR 3(dhal (T)
IR WeRIfeTH Jehdl (@) & 1Y YIS (@Y + TH) § ar]
o T 1| ST AeTeiasey 3 Haw o Iu=iRd el o
g1 ¥ T Iuaig Uil # orfidan Ty feamn| e,
FHIEarcrs TRTS, Tiaielia oI Herdiarge Al & fafid
It = Ol & fafis SUAR # teierd RReR foxaman| v, Aewd
Had prafaed IS I & I« Y b deadm g1 Anf
Yae fazawor faftrs Hereiagey & fafgua & g §,
Taderel Ia99d Ol & I I=dd UM, geblel, AR-
s:ﬁﬁaa,m&ﬁ?gﬁaﬁﬁwm%wmﬁ%
3R T, AR F vl Arment &1 wfaferan § e Aeraiarse
3 3fct:forarsit & i IR 81dh T AT it & aHgH
Hreg HRdg|
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The Sargassum tenerrimum extract treatment was applied,
alone (S) and in combination (S+F) with Sclerotium rolfsii (F),
onto Arachis hypogea (peanut), to study the differential
metabolite expression. The majority metabolites showed
maximum accumulation with S treated plants compared to
fungus treated plants. The different classes of metabolite
compounds like sugars, carboxylic acids, polyols, showed
integrated peak in different treatment of plants. S. rolfsii
fungus showed higher accumulation of carboxylic acid
classes. Pathway enrichment analysis shows regulation of
different metabolites, highest impact with galactose
metabolism pathway, identifying sucrose, myo-inositol,
glycerol and fructose. The differential metabolite profiling
and pathway analysis of groundnut in response to Sargassum
extract and S. rolfsii help in understanding the peanut - S.
rolfsii interactions and the potential role of the Sargassum
extract towards these interactions.

E@Wﬁﬂﬁmﬁ'@sﬁneﬁvm
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Study the Regulation of Trichome and Salt Gland Related Genes
from Aeluropus lagopoides, a Salt Secreting Grass

S fafae iR e whTg ey St TaTeHl & Srafdd I 1R
JMuIfaes Siiafas siera= 59 I9g & wufle Rl # 9 & 3|
URITY THEPUIH SepHUI QR 61 7141 § TR reebIH A1 FHeb UfY
& TIH™ & TTY-TIY 3T TG Hafd S & Sfe & fear
T § SR 3@ e Sifiadfad &1 segde fahar TR g
TAICTSS SIhH B THE T BT [ WITS TR, Tehar
Wﬁ%mma@%wﬁwwﬁw%
STYR TR S P ATHSHROT T T | 7 51 o TR fa=ewor
¥ 7 faf & faw 250 et NaCl STER & 91y 1.1 § 39.5 T[T
ST BT U I |

Molecular biology studies on gene regulation and functional
validation of halophytes gene resources are one of the
primary interests of this group. The Aeluropus transcriptome
sequencing is completed and genes related to trichome or
salt gland development as well as ion secretion have been
isolated and their relative expression studied. The homology
of the nucleotide sequence was matched with Arabidopsis,
Setaria italica and Phragmites and accordingly the
nomenclature given to genes based on the original gene
name. The gPCR analysis of 7 genes revealed 1.1 to 39.5--fold
upregulation with 250 mM NaCl treatment for 7 days.
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TH® ggARidadar & fFaaa &1 fezn A gaiwse siey
Rfrew &1 I ok St e sreaa=
Physiological and Biochemical Study of Halophyte Juncus
Rigidus towards Regulation of Salt Tolerance

iy Rfvred wh sifard daumeifag § 3R T8 adid 3R
Siacxia T9® qoedl, a9 qagal SR ORI d¢ & TS
el died el & 3MH dR IR 3741 § | AUIdT Tgd B Bt
Y] YUl BT S & fiIT 200 3R 400 mM NaCl TR TR
S-S THY SR W o, RIS St W fa¥ga SureAp,
RIS, RIS SR A9 IarRfe wenr by 7u g1 Al
AUIAT TR (0, 200 3R 400 mM NaCl) TR 3fiales I=HT, 5

%rrqtﬁ(wq,&numw,crﬁmmﬂa&ﬁa%ﬂmwﬁﬁ

(ROS) SIR llailadiiSe JRam (ersHt iR R-TemsH) 3 i
D1 TS | U HF T H AT AU R HAEY DI TRSAT 3R
AT aoi § I@Ie-1 gf g3 | 144 a7, T &1 S, arel 3R
T STATHI HeTH Ta0Tal IR Gay 31fee T | [RING S1eqa= 4
T I & o FRor ot ga H aaurdl § FaRAS S H SHdd HH
BT YT, STafeh S8l 3R TSR o) e 7 a1 & aTe Herd aura
TR g1 9} | THF B igd T¢I Na* 3R Na'/K” Jraeft ot
TS TS | T R W, T Iel IRIGIS ST (GPX) 3R UTeth-e
HTRASH (PPO) AT & aurar 3 Ay efR- ek el St 7
At goRsiaTs s feures (SoD) Tfafaft & gfE g5 | daurd
ﬁ14ﬁ:ﬁ$méﬁﬁaﬁf(cmwﬁrﬁﬁrﬁm@=ﬂu$ﬁwaﬁ
7 f& & 918, IR T 3R $d FARIbA & SHfEHad AF
=0T H 41 T, Afds 30 &1 & o1, Heqd dquidl IR S dH
TH S MY IRICHITS BT AAHIH A HegH qqurar R ol
T STafeh TaeH, Helferds 3R gar=ite a1 & forg Sifdidray
T I AU TR ST T |

The Juncus rigidus is an obligatory halophyte and grows
commonly in coastal and inland salt marshes, red swamps and
lakes including salt marshes of Gujarat coast. Detailed
morphological, anatomical, physiological and biochemical
studies have been carried out on J. rigidus culms at 200 and
400 mM NaCl treatments at different time intervals for
unravelling its salinity tolerant mechanism. Internal structure,
water content (WC), ionic composition, reactive oxygen
species (ROS) and antioxidant defence (enzymatic and non-
enzymatic) at different salinity levels (0, 200 and 400 mM
NaCl) were investigated. Number of culms and fresh weight
were increased significantly at medium salinity as compared
to control. At 14 day, plant height, fresh and dry biomass were
the highest at medium salinity. Anatomical study showed that
chlorenchyma tissue was reduced by salinity as compared to
control, while number of stomata and girders increased only
at moderate salinity after 7 days. Na” and Na’/K" contents
were found increased by increasing the salt concentration. In
general, guaiacol peroxidase (GPX) and polyphenol oxidase
(PPO) activities was observed decreased gradually by salinity
but increased superoxide dismutase (SOD) activity. Salinity
induced significant decrease in Catalase (CAT) activity only
after 14 days. After 7 days, maximum values of chlorophyll a
and total chlorophyll were observed in control, but after 30
days, maximum values were observed at moderate salinity.
Maximum values of carotenoids was observed at moderate
salinity whereas for proline, phenolic and soluble sugars
maximum values were observed at high salinity.
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Salinity Alleviates Arsenic Stress Induced Oxidative Damage via
Antioxidative Defense and Metabolic Adjustment in the Root of the
Halophyte Salvadora Persica

TedTS RT URIhT Uah dohfeddh Taural § Sl gfaT & 3= aauia
3R I & H Ul B | I e B, g1 3w daurT (750
mM NaCl), 3T (600 uM As) & fGHTd YAl & U o
3 aTd T, uRieT &1 oI Taruay Ufafsharsit & &g &d g,
3R AU 3R 3R (250 mM NaCl + 600 uM As) & T
JUIR IV TGP As 3R TGUCT URRIY T B THGH B DI
HRA & | gHR TRomAf 3 yeffd fasa i NaCl SFqRuT S As 1d
& dgd Uldfehar=id SiaiTe USfadl (ROS) & TR &I HH B
foam gquReiiags feURIeY (SOD), dedsl (CAT), T
IR (GPX), 3R T RSaeH (GR) S TAHTRTST
oA} ®1 91 g3 MAraferdt 3 daurdr 3iR/aT As a1d & dgd
ROS [WRSHEES (0,7) 3R TRIoH WIEES (H,0,)] &
I TR B T T THS T As BT 3MYfd 819 TR 2HT, ST
TRYS, Uit 3R FTeHe RS o AeEiaseyd ¥ 3@
TIT /NI | S AT, THH 3R As & T a9 & dgd
TSR, Terie 3R R &1 qa-Ters U Y 3= G99 518
B 1R 3R BIgeIdbate (PC) eyl B 3ued! YHHT &
A IR THdT g1 AT RIS TaTged, e Ty,

3R/AT As TG BT Ufafehar & Ie Agagyl w9 ¥ uRafdd
T AN § | ATeaTSRT URTeHT & gahTae H SiHd Qigsldr
TSTRIIST Y& Bl TR 3R A TR, Frefe TR,
BT, H SHeehIed SR BIEIe HI ol HeTalens ey o fafe
Tl & OIS $I IgTHR U Pt Sl g1 SHR 3eqd— 3
TaUCT-3fae T, URIST 61 ofe | As 3R/ AqurdT aigsar &
M Hedqul Heraiarged 3R = AN & fedis foar,
TR AT 3R As UfeRTeR e & fasr & feg JRIT it |

Salvadora persica is a facultative halophyte that thrives under
high saline and arid regions of the world. In present study, we
examine root metabolic responses of S. persica exposed to
individual effects of high salinity (750 mM Nacl), arsenic (600
MM As), and combined treatment of salinity and arsenic (250
mM NaCl + 600 uM As) to decipher its As and salinity
resistance mechanism. Our results demonstrated that NaCl
supplementation reduced the levels of reactive oxygen
species (ROS) under As stress. The increased activities of
antioxidant enzymes like superoxide dismutase (SOD),
catalase (CAT), glutathione peroxidase (GPX), and glutathione
reductase (GR) maintained appropriate levels of ROS
[superoxide (O,”) and hydrogen peroxide (H,0,)] under
salinity and/or As stress. The metabolites like sugars, amino
acids, polyphenols, and organic acids exhibited higher
accumulations when salt was supplied with As. Furthermore,
comparatively higher accumulations of glycine, glutamate,
and cystine under combined stress of salt and As may indicate
its role in glutathione and phytochelatins (PCs) synthesis in
root. The amino acid metabolism, glutathione metabolism,
carbohydrate metabolism, tricarboxylic acid cycle (TCA cycle),
phenylpropanoid biosynthesis, and phenylalanine
metabolism are the most significantly altered metabolic
pathways in response to NaCl and/or As stress. Arsenic
tolerance in the halophyte Salvadora persica is achieved by
enhancing antioxidative defense and modulations of various
groups of metabolites like amino acids, organic acids, sugars,
sugar alcohols, and phytohormones. Our study decoded the
important metabolites and metabolic pathways involved in As
and/or salinity tolerance in root of the halophyte S. persica
providing clues for development of salinity and As resistance
crops.
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Unravelling the Halophyte Suaeda Maritima as an Efficient Candidate for
Phytostabilization of Cadmium and Lead: Implications from Physiological,
lonomic, and Metabolomic Responses

PSR (Cd) 3R T (Pb) AFG WA 3R O Bl US &I
TUTFIT B aTel Gad sgeia U ergsft & 9 § 1 guer affem

WW&MW%Gﬁ@ﬁﬁ@$%@WWQ
&W 21 e oiR et ufafeary, wfafsaraier
RIS UoTfadl (ROS) Tad, WI3eidhdicd & HISITRM,
TASHTiIS e 8 3R Heraifers ufafsarsii o1 srera= s. ARkfenr
T Cd 3R Pb aITaT o forg T T o, foTgep T SE I 39

Cadmium (Cd) and lead (Pb) are among the most toxic heavy
metals affecting human health and crop yield. Suaeda
maritima (L) Dumort is an obligate halophyte that is well
adapted to saline soil. Growth and ionomic responses,
reactive oxygen species (ROS) accumulation, modulations of
phytochelatins, antioxidative defense, and metabolomic
responses were studied in S. maritima imposed to Cd and Pb
stresses with an aim to elucidate Cd and Pb tolerance

80




| STTaTE SR -HITHUAHTSR TS / CSIR-CSMCRI
|

Ll

TAUHET Bt Cd 3R Pb TERITAdr o 3R BISeRATSTRA &
&I TP HAT AT| gAR gRomE F s, ARfed # s § wt
fa@rs, St YR U1 d1d & ded Siifdd Y8 & Tt Solf TRafu
U & =0 H HTH 6 Gl ¢ | Tl TsiiRiSe tomgai o
I e & WY ROS & FGd Tad ¥ ROS B HRIA TS
%1 ga fHedr 1 Aereiense WwHiRieiT 3 ¢d 3R Pb ad &
3T & Hedyu! 3U-fafom= &1 gam fean, S smmfes
T, ST IR, ROS Thd ST 3R d1d HieWdT &
oY Tobd IR H Ih! WHTTId YHehT 1 gmd SaT &1 T,
aRfem & cd 3R Pb ITARI A TG RS (Tf) < 18, S
g var ¢ fob 59 gawrge B et ® ¢d 3R pb & foru 3=
BRERRIIZORA &mar § iR YR urg ot & fiftra
RIFIARUN & ATEH ¥ SR & 5w T | 3 3199 & 15hY T
gﬁﬁmﬁwaﬁwbq%waawmaﬂwqaqw
|

I TfTaE 2023 - 24 | Annual Report 2023 - 24]
|

mechanisms and phytoremediation potential of this
halophyte. Our results showed a reduction of biomass in S.
maritima, which may serve as an energy conservation
strategy for survival under heavy metal stress. The increased
accumulation of ROS with concomitant higher expression of
various antioxidative enzymes suggests the efficient
scavenging of ROS. The metabolite profiling revealed
significant up-regulation of sugars, sugar alcohols, amino
acids, polyphenols, and organic acids under Cd and Pb
stresses suggesting their possible role in osmotic balance,
ionic homeostasis, ROS scavenging, and signal transduction
for stress tolerance. In S. maritima, the translocation factors
(Tf) are < 1in both Cd and Pb treatments, which indicates that
this halophyte has high phytostabilization potential for Cd
and Pb in roots and through restricted translocation of heavy
metal ions to the aboveground part. The findings of this study
offer comprehensive information on Cd and Pb tolerance
mechanismsin S. maritima.
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Soil Microbial Processes and Mechanism of Greenhouse gas
Emission (CH,) in Intertidal Zone of Coastal Area

gl & sitd, Ha & g § Saciia 16 TH SRR &t
gfafait We (@garad) Sfdhad 16TH HRIIRTAY, WA,
THHIIRT 3R STHSIRT S ! AETHTH! 31w off soR 3R
gaiwrge At Y qaT 7, | sRETd & AgH §, gl 3R 7Tl ot
T H SR 16T RIARTY, HHT 16T HRIRUET,
TTASY, TAESRY 3R SITU3RY ofiF & BT 31fde ufafaf
TReAT (@A) T TS|

Among the vegetations, mangrove soils contained
significantly higher copy number (abundance) of bacterial
16S rRNA, archaeal 16S rRNA, pmoA, mcrA and dsrA genes
compared with barren and halophyte soil. In rainy season,
significantly higher copy number (abundance) of bacterial
16S rRNA, archaeal 16S rRNA, pmoA, mcrA and dsrA genes
were observed compared to winter and summer.
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Correlation studies between functional gene abundances and
soil characteristics were carried out, it was observed that
dissolved organic carbon (DOC), organic carbon, ammonical-
N and sulphate contents were positively and significantly
correlated with the abundances of 16S rRNA (bacterial and
archaeal), pmoA, mcrA and dsrA. The abundances of 16S
rRNA (bacterial), mcrA and dsrA were positively and
significantly correlated with electrical conductivity, available K
and Na. While, pH and nitrate-N contents negatively and
significantly correlated with 16S rRNA (archaeal), mcrA and
dsrA. Available P content was correlated positively with 16S
rRNA (bacterial), and dsrA while negatively correlated with
pmoA.

%@mﬁquﬁéﬁﬁmaﬁmﬁwﬁ%ﬁﬁm

Je-=itadT & f[asr™T

Development of Salt Tolerance in Crop Plants by Plant Growth Promoting
Rhizobacteria Isolated from Halophytes

gACiaRe UINIUISR @AIPIEcH & IFRBIR F GUYH) Bl
U W B HIa! B folfads I-1d TfW[Er UeH w3 & frg
SISl e D10 o fddhed o =0 T HTH S| ATHERID P
HId dauiig g R 3 It § SR fHuH SRS o i
TSI Y HH B bd o | TSR (@RIe TRag, WAA™
TP, TAEaT Tidler, WHEhIfea  TRigs,
aEmeIRTT o, gaiuiay R, saefiear o,
TonfRURed Codfl, TonfuiRay siftel) &1 garhged WY &t
St S b T, S diSitarR st 3 e frRar & 9
¥ FIoTa & SETa1 37 aTe) a0 S Y Sy, fafe waur &
ey o foraRfere TRTS, TEeIBR, ST gamRitadr e
IR ufaat H @aurar (150 e Nacl) 3R fSHT1 d/aurar (o
faferme Nac)) Rimms urit & Iy IRiad TeidisiR &1 IuanT
PR T1g (Cfehrr uReay R Sitesy 496) & 1Y Uic TanT fosar
TR 71 60 fe1 & a1 Uielf Bl heTs ol 1T IR N bl s 3R
a@ﬂmmﬁ?@WW| gRomet ¥ uar e b
Toidem 3 TR 3R TR-TR yRfRAfGa 7 0e &t SHars, dren

The use of halotolerant PGPR (isolated from the rhizosphere
of halophytes) will serve as an alternative to the transgenic
approach for imparting abiotic stress tolerance in field crops.
Profitable agricultural crops can grow on saline soils and
farmers can reduce the agricultural inputs like fertilizers.
PGPRS (Bacillus aerius, Aeromonas aquatic, Flexivirgo
aerilata, Aeromicrobium erythreum, Microbacterium zeae,
Herbaspirillum frisingense, Klebsiella pasteurii, Azospirillum
tabacci, Azospirillum oryzae) isolated from the roots of
halophytes which were characterized for PGPR traits Plant
growth-promoting traits (IAA, gibberlic acid, siderophore,
ammonia solubilisation etc) with respect to different salinity.
Pot experiment was conducted with wheat (Triticum aestivum
var GW 496) using above PGPRs with salinity (150 mM NacCl)
and without salinity (0 mM NaCl) irrigation water in four
replicates. After 60 days plants were harvested and plant
height and biomass (fresh and dry) were measured. Results
showed that the PGPRs improved the plant height, fresh and
dry biomass under saline and non-saline conditions.

R R T H GUR faa |
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HTHTTST® JAT | Societal Services

IHH THET & HIH ¥ Hag, ORI (@0da &) & AHid RIS gRT IATad THE &) 0ERT 3R

& HeaadH, gaImbIge
3! 3
Improving the quality and yield of salt produced

IuST § YR FHAT 3R

F&RIGUT 3R U T &d T G: UIfed & H1ead 9

T YUR BT

by the marginal agarias of Kutch, Gujarat (Halwad

Region) through scientific intervention and improving their income through value addition of bitterns,
halophyte plantation, and potable water recovery

ToRTd & gddg ®Id IR THS IdTe fafafirar Sarferd &1 15

Salt production activities carried out at the Halvad site, Gujarat

ML HR-FITAN SRS F IFAD! R qhdt ga
TG &F & SFINAIS] ¥ $© 0T & R W CABH &
A1 ¥ AR HaTG B e & SR HeadH G1d Ud 1Y &
T8 &1 39 srfafad, smmdt e Wi o o/ T0 fararl &
AP T UM B THSH & YT TR & |

CSIR-CSMCRI's scientific and the technical team is
continuously having telephone communication at regular
intervals with agarias of the Halvad region to provide valuable
suggestions and solutions. Additionally, efforts are going on
to convince other salt farmers to adopt scientific technology

inthe upcoming salt season.

Alsd HAlee B (THTHTW), §adg H Hier Red gfAe &1 SAuTa=T
3R HHTIT
Installation and commissioning of solar still unit at Model Salt
Farm (MSF), Halvad

ISR -TTITHEHTSRIME B TP & - ToRId & gaAdg
& T SFTRAT AT & a1 USTd & HH! ] THWT BT JHTYH
A GU TP TY-TR TR Froll SHTS TR B 3R I A1
fobaT | g A FHIY Ui Oy S o faye=ia uga gifd
FRATS, S & & iR Tad fasr o1 fa=n &t Ieeka-ia wifa

A team of CSIR-CSMCRI installed and commissioned a small-
scale solar still unit, addressing the issue of drinking water
scarcity among Agariyas in the Halvad region of Gujarat. This
innovative solution ensures reliable access to potable water,
signifying a notable advancement toward sustainable
development within the region. Also, demonstration &

ﬁm%sﬂ%wmw@%mmﬁwﬁl@ﬁw_
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training were provided to salt agariyas on operational
principles, maintenance procedures, and water recovery
processes within the unit. The Agarias were getting 2 to 3 litres
in the winter season and 3 to 4.5 litres of potable water in the
current summer through this solar still unit. This enhancement
in water accessibility signifies a tangible improvement in the
quality of life for the Agariya community, marking a significant
step towards addressing the overarching challenge of water

scarcity in the region.

X

goag H HITTSATE IR -AICATAHN RIS & 1Y TSNS BT SYad T

The combined efforts of NGO with CSIR-CSMCRI in Halvad

3fgHeTaTe B Tonel SHfIGERET 3R Areries Jarst & Iy
3T Th §6 b & IR 31 P STaeid g5 | I8l IqMh! 3R
Jeb-iept SfpTRET 3 TR | Ut 3 e SidEfY 3l
Tega™ SHd Tren {3 | g7 ann 3 de T R ot == &t iR 39
a1d R 9R fear o uRas 1 & g1 81 & a1 90 Tiafafaal
® Y 3T TG ST 3R SFTRAT AT Pt 3MTohfaesT H JUR
far Y | Heayul 91d % & fob 39 quT 3 uRaieH T & S gua
DI AT FETd gU, THS ITG 3R JTHTRS TTfariterdr § Yafid
SHfAfad Gei &1 G B g fSoz &1 718 79 daob-1d &l
U o [T T Ha o & H Wi pre foban|

Further engagement occurred during a meeting convened
with NGO officials and community leaders in Ahmedabad.
Here, scientists and technical officers shared their deep
insights and valuable experiences gleaned from the project.
We have also discussed the plan and how to carry forward the
salt activities and improve the livelihood of agarias after the
completion of the project. Importantly, the gathering also
served as a platform to introduce innovative technology
designed to address additional issues relating to salt
production and social dynamics, furthering the project's
holisticimpact.
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Feedback letter from the AHRM (NGO), Ahmedabad for the
appreciable work

2L [Bd&s WA
Agariya Heet Rakshak Manch

Date: 28/3/2024

To,

Shri Dr. Kannan Srinivasan

Director CSIR-CSMCRI

Central Salt and Marine Chemicals Research Institute (CSMCRI)
Gijubhai Badheka Marg,

Bhavnagar — 364002, Gujarat

Subject: Gratitude for Empowering Traditional Salt Farmers in the Little Rann of
Kutch

Dear Dr. Kannan Srinivasanjee,
| am writing to express my heartfelt gratitude to you and your esteemed team at

the Central Salt and Marine Chemicals Research Institute (CSMCRI) for the
outstanding efforts in empowering the traditional salt farmers from the Agariya

community in the Little Rann of Kutch. CSMCRI's transformative project,
conducted under the aegis of the Department of Science and Technology (DST),
Government of India, has brought about significant positive changes in the lives
of marginalized salt farmers.

In the arid landscapes of the Little Rann of Kutch, where traditional salt farming
has been a way of life for generations, the Agariya community has faced
numerous challenges, including limited access to essential resources such as

technology, credit, and markets. CSMCRI’s initiative has provided much-needed
support and intervention, aiming to enhance the quality of salt and by-product
recovery, diversify income streams, and ultimately empower the Agariyas.

Project focus on improving the quality and yield of salt produced by the Agariyas
through scientific methods and innovations has been commendable. The on-the-
ground demonstrations and workplace training conducted by CSMCRI’s team
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oft Ty Sepa fayfaemerd, avad # CSIR-CSMCRI §RT RITRUE 1200
LPH BWRO WII¢ T 31WRW19 |
Maintenance of 1200 LPH BWRO plant at Shree Somnath Sanskrit
University, Veraval installed by CSIR-CSMCRI

5

HTHIMEIR - HTHTHAATSRSATS, HITTR BT T 9 A 21-22
3T 2023 B 4t WA T fayfaere, aRTad &1 R far
3R Igt oS 2021 H TR gRT R 1200 TAUTTT sifcpsr
qTex Rad SR (BWRO) Wie & T@RwWTd B &1 IR fasa|
A TG & FaRs TaTe 3R GaraH TeRH & gRd da &
forg fafe Sia=aes TERWId S fhU | TERWd B § ¥ &
AT UeRM &1 e, Hed Alegd &1 Ui, &%
flheeR B TWTS, SS WS B WIS 3R afthT, VD fhdt &
AT R UaTe R Revadt &1 sig@ferd &=, faggd oa
1 AT IR IERWE & I TIF & UGRH BT GAHeidT
A o1l 9% Hfaled, A 7 Rk S & Terad ok
TR &1 gAYl uikieor oft vem fear g7 it v &
UIRUTRGRY, T &1 qUT & R AR o fear ma, o
g R IuaTia ofd &t et sy gRfda g aet |

A team from CSIR-Central Salt and Marine Chemicals
Research Institute, Bhavnagar, visited Shree Somnath Sanskrit
University, Veraval, to conduct maintenance of the 1200 LPH
Brackish Water Reverse Osmosis (BWRO) plant installed by
the institute in July 2021. The team carried out a series of
maintenance activities to ensure the plant's optimal
performance. The maintenance tasks included assessing the
plant's current performance, replacing the membrane
module, cleaning disk filters, buffing the SS stand, tuning the
VFD frequency for optimized permeate flow and recovery,
inspecting the electrical panel, and re-evaluating the plant's
performance post-maintenance. Additionally, the team
provided refresher training on operation and maintenance to
the local personnel. As a result of these efforts, the plant was
successfully restored to its full capacity, ensuring the
continued supply of treated water.
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T ST 7 R o e o s S B e T R

Distribution of Seed Plant of Kappaphycus Alvarezii to Seaweed Cultivators

fUsd & ex! ¥ affiaHrg & adia Iqer & e Tyt Qard
FUTHRHY SeaRall Bt JIVITS HY Udh dahicdds ol
& T H T I ¢ | BTy, BTel & asi 8, e gR Arel AR
& HIH & 918 P YR HRA & o1y Lot siet e & ferg
TR R T8 © | 3T, U A & HIGH & 3id H HfY IRe
FRA & o DI H Y T AT & o T HT I B
Td fral &I faaika &= &1 (Ao ferar mam1 150 e Wha &
1Y GG, 2024 & HeH | HSUH & U IHITAYIH ¢ IR Th
IS §F BT RITT D1 TS | UAH AUT DI 3M° F AMHR & 1Y
JIR foar a7 3R 91 & TN W SR 1| HIY HT Ugr ah
T, 2024 & TEH A Hers & ol dOR SR 39 1 3R 20 AT,
2024 P HICT TT| ARG WHR & T UTeid U9 TZSRT
FHT0 AU gRT UG T T4 ArHIia &) e 1e U A Y
faala @t 75| fivt N 7 fyeRor ITTAYRY de WR fHar 7T,
gl AHAIg WHR o A UIa Ud AZSHRT Hedro] (U &
I RIS, IAATIYRT 3R TETID =1, IHRT &1 JurUfa
T FUTHISHY T AaTd &1 §1S o R far mar g1 oa
20 TTHTRITY Y ofieT SR YT g3 3R 30 I Ul &l Th
T W ool UT g3 B | IR g1 v afieh bl i Sh
Teifdd acta Rialt IR RIFTARa SR G T ok HY 1 B
Y& H 1T | Tdes arHTdT s ot sirofifaesT & fog Irera
ITF TR & AU AN U Y& B a1 BN B BT
TERWIG FR 3G ¢ T BT SR} W@ 1 G § 3R T8 31y
Pl &1 Tl AaTd DT HN F WHH I 3O SMoHfadH!
I fid w37 ¥ Rl 0 q B SR} a4 & forg viened o
G151 I8 7Y forarl & 9ggl RaTd Bt HIY B & forg off

N HRAT S | FUTHISHY T aTd & ool U1 & Iare
B URAISHI 1 RT3 & oy Aok UTetT STR UuTer Ud
ST AT (HTTATHTHaTs) $Y Y=aTE ad g |

The commercial seaweed cultivation of Kappaphycus alvarezii
is witnessed as alternate livelihood for coastal community of
Tamil Nadu coast since last two decades. However, in the
recent years, the cultivators are striving for initial seed plant
for starting the cultivation after the monsoon season in every
year. Therefore, it was decided to produce the seed plant of
Kappaphycus seaweed and distribute to the cultivators for
initiating the cultivation at the end of every monsoon season.
A seed bank was established at Umayalpuram coast near
Mandapam in January-2024 with 150 raft scale. Each raft was
prepared with the size of 3M* and made of bamboo poles. The
first cycle of cultivation was ready for harvest in the month of
March-2024 and it was harvested on 1% & 20" March-2024.
The total harvested plant was distributed to beneficiaries
identified by the Department of Fisheries and Fishermen
Welfare, Government of Tamil Nadu. Distribution of seed
plant was carried out at Umayalpuram coast where seed bank
of Kappaphycus seaweed has been established in the
presence of Deputy Director, Ramanathapuram and Assistant
Director Rameswaram, Department of Fisheries and
Fishermen Welfare, Government of Tamil Nadu. Total number
of beneficiaries received the seed biomass were 20 and each
of them have received one ton healthy seed. The received
seed by the beneficiaries were immediately shifted to their
respective coastal sites and started the cultivation work. Each
of the beneficiaries is now maintaining the cultivation farm
started the biomass harvest to generate the revenue for their
livelihood. This work is being continued and this practice is
encouraging the cultivators to continue the work sustainably
for developing their livelihood through seaweed farming. It
also encourages the new cultivators to entertain the practice
of seaweed farming. Thanks to the Ministry of Fisheries and
Animal Husbandry and Dairying (PMMSY) supported for
funding the project to produce the seed plant of Kappaphycus
seaweed.
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TS §TTET XS0 & Y Garon YT B §@ el & [BIR &1 @rfsal
TR T3 T R IR T RaTet Bt HiY b Yd-adgriar &1
Tteror foa | 9t A wifeat § Wl Aard B SIS
gfe fezars Y1 oo it @l & 9, ufg 3 Ue vy af & few
T AT B HY & 1T Terae ardrarvr feaman| at et &
J&A TS BI T SHTT-3IET YT o |1 TanT febam |
YH IAR-IId ardl STdrg dIdiarul & ol SuWhlssy
eI qaY IUGad T, SUb a1 IRyaRar Tghm ok
IR ferpiar &1 afe feari o) srom Iafed s Y
T S U IR T I A Se a3 3o dss et 3msifaeT

& U Qe ST H G|

Prefeasibility testing of seaweed cultivations was done in
eight coastal places, including some riverine creeks in the
eastern southern part of the West Bengal state. The coastal
riverine creeks showed promising growth of seaweeds. Out of
the eight cultivation sites, five showed a supporting
environment for practicing seaweed cultivation for a
particular year. Three different species of macro-algae were
experimented with in all the areas. Kappaphycus alvarezii was
the best fit for the wide fluctuating aquatic environment,
followed by Gracillaria edulis and Gracillaria salicornia. The
farmers are happy to grow such algae for their alternative
livelihood if they get support from the market to sell their
harvested biomass.
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SUTRIY oI UG & fIE AP U3, SgHGAIG H UPpfd SMUTRT FHIUH
Nature Based Solutions to Ramakrishna Math, Ahmedabad
for Wastewater Management

FroauafisRas 3R IHHW 43, EHCIEIE & ard JHAd!
0 TR B4R b1 7T, Sfg i HTHUARA SR 3HTS IAHH W HS DI
G Tid, SfEHaEG H 3Hb AU URIR H HldeAdey &
TRNY 3R ITANT & fere 50 TH/f& emrar & fadrdigd Ao eot
faftfa smeyfyr & fFufor R Wl Tee ver @ @1 ]| B
gferarea gl

MoU signed between CSIR-CSMCRI and Ramakrishna Math,
Ahmedabad; where CSMCRI is providing consultancy advice
to Ramakrishna Math on construction of a Decentralized
Multistage Constructed Wetland of 50 m’/day capacity for
sewage/greywater treatment & use at their new campus at
Lekhamba village, Ahmedabad. The work is under process.

S — S facansg Sare

B -

DMCW establishment in Ramakrishna Math, Ahmedabad [capacity: 50 m3/day); as on 31* March 2024
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CSIR-Integrated Skill Initiative Program

U & dgd RV BriHH! BT SIS T 3| 3 BihH
T, TAITRITET TR & HISd &1 HaR B ¢ adT gedh A,
ey fESgT Ud Ui, R 3R W& dab-ie!, Td
JUHUT T 3R I/WIG TR A PHfsd BId & | Uit
@I ged! SR Ried ATUES! & UKer 3R A1 & S/yd U
BT 81 39 Srderdl § wensfl, yanTemersit 3R urgde Saat &
10T T Wice Srfae, TRiem iR AffAe T e g |

Ty fgferiaa fawal wR ufRierr sl o1 Sl HR 3818

. T AT P R THBROT TN B

. I Td STel URI&UT RINTRITeT fa=eiyeh

. NIIAR YA oIy & Rigid iR SATagTRG Ug ],

. RIS I UichaT 3R I[UIadl a0 g

. HISHITATS AT 3R ST Sid UTeNfiest e

. frTaUEnfe

- 39 SR, IR Hadh / FAPRR BFl & faw
HreaepTei UfRrermr, MY Uey 3R $eARY & R Ifed
SRfew / Ufiey. HRIGH UGH Il &1 A HRIHH B B
JT! AMOIG MIRIHATSN & YR W 2 F 12 TeH Bi
3afyr & fo SR Ifcarad ulRremr fawdl @ Tefda srot
AHBIE D GRASTHISN BT M TG A T HA 5 |

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 paratmeters.

Field assembly, testing, and monitoring are also included in

interactions within classrooms, laboratories, and pilot plants.

Total 678 candidates participated in skill development

programs arranged by CSIR-CSMCRI.

The institute has organized training programs on the

following topics:

« Seaweed cultivation and processing technology

« Theory and practical aspects of household solar thermal
gadgets

« Microalgal diversity and their biotechnological potentials

+ Planttissue culture and gene technology

- Fermentation technology

 Solarsalt production process and quality control ascpects

« 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, absed
on theiracademic requirements.
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Stuerfiue rser & SEiT 4fe} B Anfas

Guidance to Industry Workers at GHCL Rajula

29 faeR, 2023 & SHUERITTH, AT GRT AT BIIA-US | The expert talk on “Washing of salt and its industrial
Wﬁﬁﬂ@?ﬁmaﬁaﬂf@aﬁwﬁ%maﬁ?m application” to the GHCL officials in the skill-initiative
Y L program organized by GHCL, Rajula on 29" December, 2023.

TR HIR ardig Suson & Rigid 3k amagiie uggsh H afdfhee Hid
Certificate Course in Theory and Practical Aspects of Household Solar
Thermal Gadgets

g, 2023 T TSsegUt-100 %WWWWégml A Skill Development training program titled “Certificate
@aﬁaﬁq@va@umﬁ%%@ﬁ @;mméﬁ Course in Theory and Practical Aspects of Household Solar

. . Sore 13 : Thermal Gadgets” was conducted in May, 2023 at Cotton
H YTV TIeAhH" THE T I T University NECTAR TDC Center under NWP-100. The trainings

STIToTd o TaT| I8 Ui 3HH-hice Are # MAIfoTd fdhar | were held in an on-field mode, with a total of 73 participants.
T, o e 73 Ufa T = Y fer |
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TIfs $ & R W Aara $ $iY 3t ao-ie veq s

Imparting Seaweed Cultivation Techniques for Commercial Cultivation

AT & THTYGRA F I FaTii & forg Tt Qaret &t
HN TP AgAYU! ATofaeT ¥ 1 HUHSEIR-DINA Ugd 3 39
JH-1e B 3= g et 3R Il aa faaia & & forg
uRRreor gem fean degsrEem-diuauiiiemRais-uia
Sf@Td d wxH, deud &u T T8 URRIefu aRu7 Saiford g
T | T 3 Tt Rard, T AaTd Bt HN & A, TR
FI Furareft SR IS gumal & IR § a1l ARG
URIEOTH SRS sfearel, dRaRar gfom sk IRt
Sfafera o sfifer w0 ¥ Hecayul wgst Aare! & fore $iY &
Wb (U, W e, HHI-A1s) WM Al AdeiRe = &
TARE T LT RaTet [T o 1Y Wicgddh 3R dTadid Jmad
R, o ufquif & Il Aara ot N & enfdfe andt wd
A b IR A THA TG |

Seaweed farming is a vital livelihood for the coastal residents
of Ramanathapuram, Tamil Nadu. The CSIR-Skill initiative
provided training to extend this technique to other coastal
districts and states. Six training phases were conducted at
CSIR-CSMCRI-Marine Algal Research Station, Mandapam
camp. Participants learned about seaweeds, the importance
of seaweed farming, market prospects, and societal impacts.
Hands-on training covered cultivation methods (raft, tube
net, mono-line) for economically important seaweeds like
Kappaphycus alvarezii, Gracilaria edulis, and Gracilaria debilis.
Practical sessions included fieldwork and interactions with
seaweed farmers in Rameswaram, enhancing participants'
understanding of the economic benefits and challenges of
seaweed farming.
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S e R gt  Rre St farer o ot e @) g
UiRI&0T HrdHH

Two hands-on Training Programs on Seaweed Farming
for Islanders on the Andaman Coast

Ugdl WO %A SH, 2023 H SfEIfd fear m
Huguritemss 3 7 3fsaH § AAEER guaial & fie
T} RaTet SN HT AT TR0 USTH faT | gurT ufkieror
HTIHH JaTs, 2023 H 3mford forar mar, dreauasdiamess A
I A # feeliR guaiRa &1 IRafar tgfem sk
Iyafar e wfed IRafar T aa ot i w®
ARG UfR&or Uer farar| ufRieror srferdl § @ 152
PG INIEREY

The 1% training program was held in June, 2023; CSIR-CSMCRI
provided hands-on seaweed farming training for
Mayabunder Islanders in the Middle Andaman. The 2nd
training program was held in July, 2023; CSIR-CSMCRI
provided hands-on training to Diglipur Islanders in North
Andaman on farming Gracilaria seaweeds, including
Gracilaria edulis and Gracilaria salicornia. Scientists from
CSIR-CSMCRI were involved in this program. About 152
participants joined the training programs.

PRI DI YU T DR} 51, HS, ToRTd H
gt Bard B HIY & g uiRreon iR SIRewHr ugd
Empowering Fishermen: Training and Awareness Initiatives
for Seaweed Cultivation at Kori Creek, Kutch, Gujarat

DRI Hid Tal & 100 T 31D AR &1 T AaTd B Hioy o
AR UTRI&UT SehR e ST 7T | 31 UIRI&0i 3 3¢ 39
¢ 3T T WA ¥ I A g & 1T 950 DI UgH
fhT| 3% Sffafad, TWER Bt GUTH T FUaT Ao & 1R
o SReGhd g ¥ 3¢ Tg! a1 & HY & o Iuasy
IRGRT TETIAT &b IR A TSGR UTE Bl & | A Ugd ArHfe s &4
T & H e - 31 faera & gt R 7, fafay s &
AR UG FRll & AR RIFT Tl & i Jad ugal &

Fearei gl

Empowered over 100 fishermen from Kori Creek villages with
hands-on training in seaweed cultivation. These trainings
gave them valuable skills to independently engage in this new
venture. Additionally, raising awareness about the
government's Pradhan Mantri Matsya Sampada Yojana
informs them of governmental support available for seaweed
cultivation. These initiatives collectively contribute to socio-
economic development in the region, offering diversified
income opportunities and promoting sustainable practices
among local communities.
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UIdsR | SisH™ &7 # Hugemgam Menfifeal &1 Suai
ISP Yo qfeid IedTg AT
Making Value Added Products using CSIR Technologies
in Andaman Region at Port Blair

SFAY, 2024 1 JHTT, FSSETTT, STTHMSIR R ATHHRTH
& TEANT ¥ WUHSMSIR-FER gRT mford "sieu & o
HugssR Menfifeal & Iy gegaftia Idrg s TS
HRITET B SDT B ST AT T R & e Smfa
fobar Trar| ufemr = & wrenw O fhur, W9d g Ig!
D1 GG I BT I I 1| I A IRy U I -
IS & et S Bl g & T TR G arell Trenfifaa o1
JUTRTHRA TR ST SR JATYH UM fhu |

Scientists were invited to contribute their insights at a
workshop titled "Creating Value-Added Products with CSIR
Technologies in the Andaman Region," organized by CSIR-
NIScPR in collaboration with UBA, VIBHA, DSIR, and JNRM in
January, 2024. The workshop aimed to empower farmers, Self-
Help Groups (SHGs), Farmer Producer Organizations (FPOs),
and aspiring entrepreneurs through training sessions. The
scientists specifically provided insights and solutions on using
solar drying technologies to enhance the shelf life of local
produce.
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2. BTH-IFAP Halg SriHH: HeHITs MR- Forgmar
Student-Scientist Interaction Program: CSIR-Jigyasa:
[Student Outreach Program]

I AT STRATIE (THTHSHR) & d8d HITH3MESR
o1 ORI SRihH SE iR d91fe! & oiF Te far-famst /
TaTe &7 TR 1 39 BRIGH &I e Wpd WR W gt §
QTS T B fABRId iR N =1 § JUT e TR
3R Tpoll BT & &1 P SR BT HH HRAT Y I BT Bl
TRUT 3R Ay 9 §  Wicared A | SeasissiR-
HIoqurfieRans grT a¥ 2023-24 # Hrogsmssm-fomma
(BTH-ITNP TaTe) b HIA-a0- b [T HriHH AT
T | 2023-24 F GRIA YTHSHER-FRNT & I8d $d S
PRIHH (U ST 3R dGg THarsH) e g MU
STHIHHIH 6836 BT 3R 429 e = T femn @t 7265) |

JIGYASA program of CSIR under Scientific Social
Responsibility (SSR) is a connecting program between
Students and Scientists. The aim of the program is to
contribute and nurture the culture of scientific thinking in
children at the school level and bridging the gap between the
scientific institution and school students by the practice of
“doing science” with effective/practical learning. As part of
implementation of the CSIR-Jigyasa (Student-Scientist
interaction) program was conducted by CSIR-CSMCRI in the
year 2023-24 to encourage school students toward
motivation and scientific understanding. Total nineteen
programs (five online and fourteen offline) were organized
under CSIR-Jigyasa during 2023-24. These programs were
participated by the 6836 students and 429 teachers (total:

7265).
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ST - Rrren Sriww Ry Seaamrden drarmiamRaTs
SRT ATAford drisHH Bt Gt

List of Programs Organized by CSIR-CSMCRI under CSIR-Jigyasa Program

Sr No. Program Organized on | No of Students | No of Teachers
(Date-MM-YY) attended attended
1. CSIR-CSMCRI Foundation day and Institute visit 10.04.2023 237 14
2. Institute visit, lectures; RSC visit 13.04.2023 126 13
3 Stress and Mental Health Management by Yoga Dr. 21.06.2023 1728 102
Aruna Lohiya, Department of Yoga, Shri Atal Bihari
Vajpayee Govt. Arts and Commerce College,
Indore (M.P)
4. The Science behind Yoga, Dr. Abhijit Ghosh, 22.06.2023 658 35
Director, Vivekananda Yoga Anusandhana
Samasthana (VYASA), SVYASA Yoga University,
Kolkata
5. Introduction to Optical and Electron Microscopy, 04.08.2023 60 6
Dr. Gopal Ram Bhadu, Scientist, CSIR-CSMCRI,
Bhavnagar atJNV Bhavnagar
6. FHT g "M R TS (Artificial 09.08.2023 1111 51
Intelligence: "I and Al") Dr. Vishal Bhadani, Pro-Vice
Chancellor, Lokbharati University for Rural
Innovation, Sanosara, Gujarat
7. Institute visit and interaction with scientists 11.09.2023 107 4
(lecture, slogan writing, essay writing and quiz
competition) at MARS Mandapam (T.N.)
8. Molecular modeling in biological perspective. Dr. 22.09.2023 68 4
Moutushi Manna, Sr. Scientist, CSIR-CSMCRI,
Bhavnagar atJNV Bhavnagar
9 Teachers training workshop "Moving from rote] 25-26.09.2023 0 50
learning to more active learning” "
10. CSIR Foundation day and Institute visit 13.10.2023 340 25
1. Solar : A renewable energy for brighter future by 25.11.20232 82 5
Mr. B. K. Markam, Scientist, CSIR-CSMCRI,
Bhavnagar (Gujarat) at JNV, Bhavnagar
12. Janjatiya Gaurav Diwas at KV, Bhavnagar 28.11.2023 88 3
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18.

19.

Online Science Quiz Competition on the birth
anniversary of India’s First Modern Scientist;
Acharya Jagadish Chandra Bose

Overview of R & D activities of CSIR-CSMCRI,
Bhavnagar by Dr. D.R. Chaudhary and Introduction
to Optical and Electron Microscopy by Dr. G.R.
Bhadu atJNV, Amreli

Bharatiya Vigyan Sammelan and Expo; Vibrant
Gujarat program at Science city, Ahmedabad

Prelude of IISF-2023 outreach program

“Tissue culture and applications; Speaker: Dr. M.S.
Rathore, CSIR-CSMCRI” and “Science learning
and beyond; Speaker: Dr. V. Ramanathan, IIT, BHU,
Varanasi”

Institute visit and lectures; Delhi World Public
School, Rajkot, Gujarat, and Narayana E Techno
School, Mumbeai visited the institute

Student from Vavadi School, Ghogha, Bhavnagar
visited the institute lectures and interaction

_Total

30.11.2023

02.12.2023

21.12.2023 to
24.12.2023

22.12.2023

16.01.2024

17.01.2024

01.03.2024
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27

186

573

282

999

76

88

6836

20

19

60

429

29
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3. Huipd :mw gfa%rr GIEIELD)

Centralized Instrument Facility (CIF)

T B Belpd fAxavunds gfaur siaike 3R e At
UHR & ITANTEHdis & forg SgHwl @efur quiH ud uRAumds
fIgeIyor 3 forq Ui d IUHRUT UR S1eTRd fa=ewuatsd darsit
1 U YRIaT UeH Rl § | THd a1 ok deb-1RemT &1
TS g IUHRUN & TaTaH IR IWRGTa B 2 § iR guR
Tt 7-3139 Uivlaey & forg faxawonats Targ iR aifed
gTYC UG &Rl & | =15 ATferahT 2023-24 & GRM CIF gRT fhT

The centralized analytical facility of the institute offers arange
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 instruments and rendering analytical
services and intellectual inputs to all of our in-house projects.
Following table furnishes a nutshell of the analysis performed
by CIF during 2023-24.

Y f2eyUT ohT WA faaR U TR a5 | 1
far=eryor | SUH] | fazafta AT &1 5@ |
Analysis Instruments No. of samples analyzed
NMR Analysis FT-NMR (JEOL ECZ600R, 600 Mhz) 'H-8075; "Li-1; "'B-4; *C-4028-; °N-13; “F-77;
“Al-6; >'P-140; °'V-17; 2D-71; ATP-1; DEPT-18;
External: TH-43; 13C-13;, Total: 12507
NMR Analysis FT-NMR (Bruker 200MHz) 'H-585; “C-221; Total: 809
EPR Spectrometer Magnet-TECS MS-5000 Internal: 1041; External:1; Total: 1042
Interspec 200-X FT-IR spectrometer (Comtek) Internal: 1837; External:23; Total: 1860
FT-IR Thermo Scientific Nicolet iS20 0
Raman Spectrometer LabRam HR Evolution HORIBA Internal: 126; External:0; Total: 126
XRD (single crystal) Bruker D8 Quest Internal: 358; External:9; Total: 367
XRD (powder) Philips X'pert MPD System Empyrean Internal: 2534; External:129; Total: 2663
XPS Nexsa Thermo Scientific Internal: 821; External:52; Total: 873
XRF Bruker Internal: 294; External:4; Total: 298
TEM Analysis JEOL, Model JEM 2100 Internal: 413; External:121; Total: 534
FE-SEM analysis JSM-7100F Internal: 1613; External:101; Total: 1714
AFM NT-MDT, ModelNtegra Aura Internal: 471; External:19; Total: 490
Thermal Analyser NETZSCH Internal: 749; External:59; Total: 808
Mettler Toledo Internal: 187; External:0; Total: 187
CHNS/O Analysis Elementar, Vario Micro Cube Internal: 751; External:64; Total: 815
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Inductive Coupled Plasma
(ICP)-MS

lon Chromatography
Surface area Analysis
Particle size distribution
Zeta Sizer Analysis
LC-MS (Q-TOF)
MALDI-TOF/TOF

Luminescence spectra

UV-VIS-NIR

Circular Dichroism (CD)
Polarimeter

HPLC

GC-MS

TOC

Rheometer

ICAP RQ

Thermo Fisher (ICS-5000+ DC-Dionex)
3Flex Surface Analyzer

Mastersizer Particlesize Analyser
Malvern

LC (Waters), MS (Micromass)

ABSCIEX, Model:4800plus

Horiba Jobin (Fluoro-log)
Edinburgh Inst. FI100).

Shimadzu, UV-2600i
Shimadzu, UV-3600i plus

Jasco, Model J-815

Waters

Shimadzu

Shimadzu, Model 2010, MS Qp2010
Elementar, Model Liquid TOC

Anton Paar, Mod.Physica-MCR-301
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Internal: 7480; External:51; Total: 7531

Internal: 627; External:1; Total: 628
Internal: 295; External; 154; Total: 449
Internal: 88; External:54; Total: 142
Internal: 233; External:0; Total: 1860
Internal: 679; External:0; Total: 679
Under maintenance

Internal: 702; External:0; Total: 702
Internal: 1466; External:0; Total: 1466

Internal: 269; External:0; Total: 269
Internal: 650; External:0; Total: 650

Internal: 30; External:13; Total: 43
Internal: 2983; External:12; Total: 2995
Internal: 774; External:0; Total: 774
Internal: 3426; External:10; Total: 3436
Internal: 436; External:69; Total: 505

Internal: 119; External:0; Total: 119
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The Innovation Engine of India
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1. UPTRIE MY U | Research Publications

Gbe JL, Ravi K, Tillous EK, Arya A, Grafoute M, Biradar AV. Designing of 3D architecture flower-like Mn-promoted MgO and
its application for CO, adsorption and CO,-assisted aerobic oxidation of alkylbenzenes. ACS Applied Materials & Interfaces
2023, 15(14), 17879-17892.

Mondal R, Sarkar S, Patnaik P, Chatterjee U. Preparation of a monovalent-selective anion-exchange membrane: effect of
alkyl chainlength and crystallinity. ACS Applied Polymer Materials 2023, 5(4), 2513 —2524.

Kirti, Dobaria P, Maurya A, Kaushik A, Kanani P, Rajput P, Jha SN, Das B, Srivastava DN, Kushwaha S, Patel K. Hierarchical
polyoxometallate confined in woven thin films for single-cluster catalysis: simplified electrodes for far-fetched O,
evolution from seawater. ACS Catalysis 2023, 13(7), 4587 — 4596.

Pramanik SK, Sanphui P, Das AK, Banerji B, Biswas SC. Small-molecule Cdc25A inhibitors protect neuronal cells from death
evoked by NGF deprivation and 6-hydroxydopamine. ACS Chemical Neuroscience 2023, 14(7), 1226 - 1237.

Seal N, Neogi S. Dangling carboxylic-acid functionality in a fish-bone-shaped 2D framework as a hydrogen-bond-
donating catalyst in Friedel-Crafts alkylation. Chemical Communications 2023, 59(33), 4954 - 4657.

Munisamy S, Rajan TS, Eswaran K, Seth A, Hurtado AQ. Application of brown seaweed-derived agro biostimulant to the
commercial farming of the red seaweed Kappaphycus alvarezii in India: Growth enhancement and production of quality
raw material. Algal Research 2023,71,103041.

Patel RV, Yadav A, Winczek J. Physical, mechanical, and thermal properties of natural fiber-reinforced epoxy composites
for construction and automotive applications. Applied Sciences 2023, 13(8), 5126.

Kumar M, Kumari A, Vaghani BP, Chaudhary DR. Dye degradation by early colonizing marine bacteria from the Arabian
Sea, India. Archives of Microbiology 2023, 205(4), 160.

Gupta AR, Indurkar PD, Mondal M, Joshi VC, Bhattacharya A, Sharma S. One-pot facile approach to design an efficient
macro-porous polymeric matrix to remediate Hg (Il) and Pb (Il) from aqueous medium and its performance evaluation
study by mathematical modelling. Environmental Pollution 2023, 323, 121255.

Ghadge VA, Ravi K, Naikwadi DR, Shinde PB, Biradar AV. Natural eumelanin-based porous N-doped carbon as an active
bio-catalyst for base-and initiator-free aerobic oxidation of olefins and alkyl aromatic hydrocarbons. Green Chemistry
2023, 25(7), 2863-2871.

Sahoo TP, Kumar MA. Remediation of phthalate acid esters from contaminated environment-Insights on the bioremedial
approaches and future perspectives. Heliyon 2023, 9(4), e14945.

Bharadwaj SV, Tiwari DS, Ghosh T, Mishra S. Construction of pSM201v: A broad host range replicative vector based on
shortening of RSF1010. Heliyon 2023, 9(4), e14637.

Sharma J, Upadhyay P, Mishra S, Kulshrestha V. Hydrophilic tailoring of s-PEEK polyelectrolyte with CeMnOx bimetal oxide
to sustain oxidative dilemma and improve PEMFC performance. International Journal of Hydrogen Energy 2023, 48(29),
10941-10954.

Patnaik P, Sarkar S, Pal S, Chatterjee U. Cu (I) catalyzed ATRP for the preparation of high-performance poly (vinylidene
fluoride)-g-poly 2-(dimethylamino) ethyl methacrylate crosslinked anion exchange membranes for enhanced acid
recovery. Journal of Membrane Science 2023, 671, 121387.

Rai SK, Tothadi S, Arhangelskis M, George CP, Gonnade RG, Nangia AK. Polymorph Il of hydroxyurea 150 years after its first
synthesis. CrystEngComm 2023, 25(18), 2712 -2726.

Singh M, Karmakar A, Seal N, Mondal PP, Kundu S, Neogi S. Redox-active and urea-engineered-entangled MOFs for high-
efficiency water oxidation and elevated temperature advanced CO, separation cum organic-site-driven mild-condition
cycloaddition. ACS Applied Materials & Interfaces 2023, 15(20), 24504 —24516.

Shelte AR, Patil RD, Karan S, Bhadu GR, Pratihar S. Nanoscale Ni-NiO-ZnO heterojunctions for switchable
dehydrogenation and hydrogenation through modulation of active sites. ACS Applied Materials & Interfaces 2023, 15(20),
24329 -24345.

Babujohn NA, Eluri A, Nabeela VP. One pot synthesis of crystalline covalent organic polymers with tunable pores for the
removal of gold and toxic organic pollutants. Chemical Engineering Journal 2023, 464, 142459.

Kaur G, Mehra S, Kumar H, Kumar A. Exploring the aggregation behaviour and antibiotic binding ability of thiazolium-
based surface-active ionic liquids; Understanding transportation of poorly water-soluble drug. Colloids and Surfaces A:
Physicochemical and Engineering Aspects 2023, 664, 131195.
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Ali S, Sikdar S, Basak S, Mondal M, Mallick K, Haydar MS, Ghosh S, Roy MN. Assemble multi-enzyme mimic tandem
Mn3;0,@ g-C3N,4 foraugment ROS elimination and label free detection. Chemical Engineering Journal 2023, 463, 142355.
Nishad HS, Gupta SP, Khan NS, Biradar AV, Lee J, Mane SM, Walke PS. Structural transformation of hydrated WO3; into
SnWQ, via Sn incorporation enables a superior pseudocapacitor and aqueous zinc-ion battery. Energy & Fuels 2023,
37(10),7501-7510.

Nikumbe DY, Sreenath S, Paramasivam S, Pawar CM, Bavdane PP, Kumar SS, Nagarale RK. PVA-Silica composite membrane
foraqueous hybrid flow battery. Journal of The Electrochemical Society 2023, 170(5), 050507.

Panja AK, Vasavdutta S, Choudhary M, Thiyagarajan |, Shinde AH, Ray S, Sahoo TP, Chatterjee S, Thorat RB, Madhava AK,
Haldar S. Interaction of physico-chemical parameters with Shannon-Weaver Diversity Index based on phytoplankton
diversity in coastal water of Diu, India. Marine Pollution Bulletin 2023, 190, 114839.

Shinde AH, Sonpal V, Maiti P, Haldar S. Evaluation of a synbiotic formulation for water remediation in a shrimp pond.
Environmental Science and Pollution Research 2023, 30(24), 65990-66001.

Rathod AK, Chavda D, Manna M. Phase transition and phase separation in realistic thylakoid lipid membrane of marine
algaein all-atom simulations. Journal of Chemical Information and Modeling 2023, 63(11), 3328-3339.

Shetty S, Baig N, Bargakshatriya R, Pramanik SK, Alameddine B. High uptake of the carcinogenic pararosaniline
hydrochloride dye from water using carbazole-containing conjugated copolymers synthesized from a one-pot
cyclopentannulation reaction. ACS Applied Materials & Interfaces 2023, 15(23), 28149-28157.

Singh M, Mondal PP, Rajput S, Neogi S. Contrasting-functionality-decked robust MOF for moisture-tolerant and variable-
temperature CO, adsorption with in-built urea group mediated mild condition cycloaddition. Inorganic Chemistry
Frontiers 2023, 10 (12), 3605-3620.

Bosmaia TC, Agarwal P, Dangariya M, Khedia J, Gangapur DR, Agarwal PK. Transcriptomic analysis towards identification of
defence-responsive genes and pathways upon application of Sargassum seaweed extract on tomato plants infected with
Macrophomina phaseolina. 3 Biotech 2023, 13(6), 179.

Babujohn NA, Eluri A. Viologen-functionalized magnetic material for the removal of lodine and benzanthracene in an
aqueous solution. Environmental Science and Pollution Research 2023, 30(27), 69991-70010.

Indurkar PD, Raj SK, Kulshrestha V. Multivariate modeling and process optimization of Hg (Il) remediation using
solvothermal synthesized 2D MX/Fe;O4 by response surface methodology: characteristics and mechanism study.
Environmental Science and Pollution Research 2023, 30(30), 76085-76103.

Shelte AR, Pratihar S. Intermetallic Pd-Sn nanoparticles on supports with high metal loading facilitated by the metal-metal
bond for high-performance cooperative catalysis. Inorganic Chemistry 2023, 62(23), 9089-9098.

Maru MS, Ram S, Shukla RS. Kinetic investigation on selective CO, hydrogenation to formic acid over rhodium hydrotalcite
(Rh-HT) catalyst. Kinetics and Catalysis 2023, 64(3), 276-293.

Sreenath S, Sreelatha NP, Pawar CM, Dave V, Bhatt B, Borle NG, Nagarale RK. Proton conducting organic-inorganic
composite membranes for all-vanadium redox flow battery. Membranes 2023, 13(6), 574.

Choudhary B, Khandwal D, Gupta NK, Patel J, Mishra A. Nutrient composition, physicobiochemical analyses, oxidative
stability and antinutritional assessment of abundant tropical seaweeds from the Arabian Sea. Plants 2023, 12(12), 2302.
Bhushan S, Veeragurunathan V, Bhagiya BK, Krishnan SG, Ghosh A, Mantri VA. Biology, farming and applications of
economically important red seaweed Gracilaria edulis (SG Gmelin) PC Silva: A concise review. Journal of Applied Phycology
2023,35(3),983-996.

Kundu G, Amrutha PR, Raj KV, Tothadi S, Vanka K, Sen SS. Taming the parent oxoborane. Chemical Science 2023, 14(22),
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biosynthesis of antibiotics. In Biotechnology of Microbial Enzymes, Second edition, Brahmachari G. Eds. Elsevier, 2023, pp.
229-247.

Ghadge, V. A;; Singh, S.; Kumar, P.,; Mathew, D. E,; Dhimmar, A,; Sahastrabudhe, H.; Gajjar, A.; Nimse, S. B; Shinde, P. B.
Extraction, purification, and characterization of microbial melanin pigments, In Melanins: Functions, Biotechnological
Production, and Applications, Guosset G. Eds. SpringerNature, 2023, pp. 91-110.

Kamble, S. B.; Bhore, R. K. Versatile nanomaterials for remediation of microplastics from the environment. In Advances in
Nano and Biochemistry - Environmental and Biomedical Applications. Morajkar, P.; Naik, M. Eds. Elsevier, 2023, pp.
107-126.

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.

Kumar, R.; Mishra, A. Functional gene diversity and metabolic potential of uncultured bacteria. In Microbial Diversity in the
Genomic Era. Second Edition, Das S. and Dash H.R. Eds. Academic Press, 2024, pp.481-491.

Muduli, M.; Choudhary, M.; Ray, S. Role of microbial diversity in the constructed wetlands. In Microbial Diversity in the
Genomic Era. Second Edition, Das, S.; Dash, H. R. Eds. Academic Press, 2024, pp. 117-130.

Choudhary, M.; Muduli, M,; Ray, S. Biosurfactants and their application in remediation of environmental contaminants. In
Biosurfactants: A Boon to Healthcare, Agriculture & Environmental Sustainability. Pradhan, A. K; Arakha, M. Eds. Bentham

Science, 2024, pp. 117-135.
4. AHTUT AG | Popular Articles

ST, HHA TS T ST, FHIf~ YT YUY, WTHATS IR -WTITHASRSME A TR a1 THe-Rare s AMBTERT Fod,
"IABR' (ISSN 0970-6607) T RY SIAUHE AR, 7 feeehl, HRA TRPR, UST: 40-41; ST, 2023

i m%ﬁﬂggum@m Wﬁﬁﬂm%@m@aaﬁ?%ﬁﬁwﬁm TIRI" (1ISSN: 373-1200) A= uRwe v, o
21-22; 2023

ST, BT YU U0y, R & T H SIeRTeid ficie 9u-2023 & Ie=a Uit # ey =t &t urifiiesd, fow< wwier-
2023 GUI &I HIRSBT, YR TRBR, T[g HATTT ISTHINT fAUTT, U1 91-92; RicaR, 2023

ST, 7T I HTg, SATST- JEHTRN BT QAT St o SuaT, fas uifa, Ut 42-44; 18, 2023,

Dr Kannan Srinivasan, Dr Arup Ghosh, Dr Kanti Bhooshan Pandey, Self-sufficiency and Innovation: From Table Salt to
Biostimulants, Science India published by Vignana Bharati, Kerala, India, 2024, pp. 46-48.

ST, 3r1en Rig, Al -aT ST 1aTeT U Ig3 Ul AU G g, AR, UST 18-21; HRaR], 2024,

5. Uee-3qHifed / 3Mafdd | Patents-Granted / Filed

. Indian Patents Filed:

Patent Application No.202311033446 Date of Filling: 11-05-2023

Title: COMPOUNDS FOR DETECTION OF SARIN AND METHOD FOR PREPARATION THEREOF

Inventors: Pabitra Baran Chatterjee, Debjani Pradhan, Riya Ghosh, Snehashish Debnath

Patent Application No.202311033473 Date of Filling: 11-05-2023

Title: THIN FILM COMPOSITE MEMBRANE WITH REGENERATIVE COATING HAVING ANTIFOULING/ANTISCALING
PROPERTY AND METHOD OF PREPARATION THEREOF

Inventors: Suresh Kumar Jewrajka, Parthpratim Bera, Arka Biswas

Patent Application No.202311035610 Date of Filling: 19-05-2023

Title: AN AUTOMATED DEVICE FOR PLANKTON FILTRATION AND WATER SAMPLE COLLECTION

Inventors: Soumya Haldar, Vasavdutta Sonpal
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10.

11.

12.

13.

14.

15.

Patent Application No.202311041016 Date of Filling: 14-06-2023

Title: ABIPOLAR MEMBRANE AND METHOD OF PREPARATION THEREOF

Inventors: Vaibhav Kulshrestha, Nehal Hitendrasinh Rathod, Uma Chatterjee, Prashant Upadhyay, Vartika Sharma

Patent Application No.202311041397 Date of Filling: 14-06-2023

Title: METALLO-INTERPENETRATING POLYMER NETWORK HOLLOW FIBRE MEMBRANE AND ITS METHOD PREPARATION
THEREOF

Inventors: Saroj Sharma, Mrinmoy Mondal, Puyam Sobhindro Singh, Anil Ramprakash Gupta, Nayan Hiteshkumar
Nandha, Pranay Kumar, Vipin Chandra Joshi

Patent Application No. 202311042899 Date of Filling: 26-06-2023

Title: ACOVALENT ORGANIC FRAMEWORK TO SEPARATE LANTHANIDES AND PREPARATION THEREOF

Inventors: Sumit Kumar Pramanik, Rupa Bargakshatriya

Patent Application No.202311053164 Date of Filling: 07-08-2023

Title: COPPER-COUMARIN COMPOUNDS AND ITS METHOD OF PREPARATION THEREOF

Inventors: Pabitra Baran Chatterjee, Snehasish Debnath, Riya Ghosh, Debjani Pradhan

Patent Application No. 202311057434 Date of Filling: 25-08-2023

Title: ANTI-CANCER AND IMMUNOMODULATORY COMPOSITION

Inventors: Ramavatar Meena, Jyoti Kode, Faisal Kholiya, Amit Gosai, Kamalesh Prasad, Nirmal Kumar Kasinathan, Trupti
Pradhan, Madan Barkume, Subrata Sen, Ankit Singh

Patent Application No. 202313057431 Date of Filling: 25-08-2023

Title: A KIT FOR THE IN VITRO DETECTION OF ANTIBIOTIC RESISTANCE PROFILE OF BACTERIAL COMMUNITY FROM
CLINICAL SAMPLES

Inventors: Soumya Haldar, Maheshwari Beher, Sweta Binod Kumar

Patent Application No. 202311069087 Date of Filling: 12-10-2023

Title: CO2 SELECTIVE ORGANIC-INORGANIC HYBRID HOLLOW FIBER MEMBRANE AND ITS METHOD OF PREPARATION
THEREOF

Inventors: Sobhindro Singh Puyam, Nayan Hiteshkumar Nandha, Subhadip Neogi, Govind Sethia

Patent Application No.202311070422 Date of Filling: 16-10-2023

Title: OXY-TETHERED CATION EXCHANGE MEMBRANE FROM FLUORINATED POLYMER AND ITS METHOD OF
PREPARATION THEREOF

Inventors: Vaibhav Kushreshta, Sarthak Mishra, Jeet Sharma, Prashant Upadhyay, Uma Chatterjee, Vartika Sharma,
Shubham Mishra

Patent Application No. 202311074006 Date of Filling: 30-10-2023

Title: A CATALYST FOR SELECTIVE PRODUCTION OF 5-HYDROXYMETHYLFURFURAL [HMF] AND A METHOD OF
PREPARATION THEREOF

Inventors: Lakhya Jyoti Konwar, Ganesh Govind Kadam

Patent Application No.202311081170 Date of Filling: 29-11-2023

Title: MELT EXTRUDED ION-EXCHANGE MEMBRANE AND METHOD FOR PREPARATION THEREOF

Inventors: Rajaram Krishna Nagarale, Chetan Mohan Pawar

Patent Application No.202411012613 Date of Filling: 21-02-2024

Title: ULTRAFILTRATION MEMBRANE AND ITS METHOD OF PREPARATION BY THE SELF-ASSEMBLY OF AMINATED
AMPHIPHILIC COPOLYMER MICELLES

Inventors: Suresh Kumar Jewrajka, Arka Biswas, Anuradha, Urvashi Shankarlal Joshi

Patent Application No.202411018403 Date of Filling: 12-03-2024

Title: AN INTEGRATED PROCESS FOR PREPARATION OF PURE BRINE FOR INDUSTRIAL USE BY RECOVERY OF MARINE
SALTS AND BROMINE

Inventors: Arvind Kumar, Sumesh Chandra Upadhyay, Jifu Zhao, Alok Ranjan Paital, Sumit Balkrishna Kamble, Parul Sahu,
Rhul Jasvantrai Sanghavi, Shibaji Ghosh, Jasbir Kaur Mahey, Dipak Uka Nandaniya, Shrivatiba Rajendrasinh Gohil
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5.2. Indian Patents Granted:

1.

10.

11.

12.

13.

Patent Number: 430026 Date of Grant: 26-04-2023

Title: COPPER AND NICKEL COMPLEXES OF A PHOTOLUMINESCENT ORGANIC MOLECULE AND ITS METHOD OF
PREPARATION THEREOF

Inventors: Pabitra Baran Chatterjee, Ratish Rajgopalan Nair, Raju Mudhulkar

Patent Number:430535 Date of Grant: 28-04-2023

Title: ACOMPOUND FOR THE DETECTION OF 2,4,6-TRINITROPHENOL AND ITS METHOD FOR PREPARATION THEREOF
Inventors: Harwinder Singh, Karishma Tiwari, Sumit Kumar Pramanik, Amitava Das

Patent Number: 431682 Date of Grant: 12-05-2023

Title: CROSSLINKED POLYACRYLONITRILE BASED ANION EXCHANGE MEMBRANES AND PROCESS FOR THE
PREPARATION THEREOF

Inventors: Chatterjee Uma, Jewrajka Suresh Kumar, Mondal Rakhi, Pal Sandip

Patent Number: 432091 Date of Grant: 18-05-2023

Title: PROCESS FOR THE PREPARATION OF POLYMER COMPOSITE MATERIALS EMBEDDED WITH METAL NANOPARTICLES
USING SOLAR ENERGY

Inventors: Shatabdi Porel Mukherjee, Milan Dinda, Pankaj Arvindbhai Patel, Jitendrakumar Narsinbhai Bharadia

Patent Number: 434020 Date of Grant: 07-06-2023

Title: IMPROVED PROCESS FOR THE PREPARATION OF AGAROSE POLYMER FROM SEAWEED EXTRACTIVE

Inventors: Ramavatar Meena, Kamalesh Prasad, Arup Kumar Siddhanta, Pushpito Kumar Ghosh, Gauravkumar Kishor
Mehta, Bharatkumar Kalidas ramavat, Meenakshi Sundaram Ganesan, Bhavanath Jha, Avinash Mishra, Mahesh Ramniklal
Gandhi, Pradeep Kumar Agarwal, Karuppanan Eswaran

Patent Number: 437151 Date of Grant: 04-07-2023

Title: A DEVICE FOR COLLECTING WATER SAMPLE TO CONCENTRATE DIVERSIFIED BACTERIA FROM DIFFERENT WATER
DEPTH

Inventors: Binod Kumar Sweta, Soumya Haldar, Amit Bhattachrya, Paramita Manna

Patent Number: 443191 Date of Grant: 04-08-2023

Title: AN INTEGRATED PROCESS FOR THE SIMULTANEOUS PREPARATION OF BIOSTIMULANT, CELLULOSE AND BIOCHAR
FROM BROWN SEAWEED SARGASSUM SPECIES

Inventors: Ramavatar Meena, Nilesh Vadodariya, Kamaleh Prasad, Arup Ghosh

Patent Number: 445063 Date of Grant: 16-08-2023

Title: ANEW REGENT FOR SPECIFIC DETECTION OF HOCI IN PHYSIOLOGICAL CONDITION

Inventors: Firoj Ali, Sunil Babanrao Aute, Anila Hoskere Ashok, Suman Pal, Amitava Das

Patent Number: 447716 Date of Grant: 28-08-2023

Title: UV SHIELDING BIO-DERIVED FURANIC POLYMERS

Inventors: Kannan Srinivasan, Rajathsing Kalusulingam, Gajula Sampath, Koilraj Paulmanickam, Duraikkannu Shanthana
Lakshmi

Patent Number: 447805 Date of Grant: 28-08-2023

Title: FLUORINATED-ALIPHATIC HYDROCARBON BASED STABLE ANION-EXCHANGE MEMBRANE AND ITS METHOD OF
PREPARATION THERE OF

Inventors: Geetanjali Shukla, Mani Bhushan, Sonu Kumar, Arindam Kumar Das, Prerana Sharma, Anuj Kumar Singh, Vinod
Kumar Shahi, Bharat Bhargava, Damaraju Parvatalu

Patent Number: 448349 Date of Grant: 30-08-2023

Title: APROCESS FOR THE RECOVERY OF GOLD FROM MANUALLY DISMANTLED GOLD COATED E-WASTE

Inventors: Hari Chand Bajaj, Noor-Ul Hasan Khan, Arvindkumar Balvantrai Boricha, Krishnan Muthukumar

Patent Number: 449672 Date of Grant: 05-09-2023

Title: PROCESS FOR PRODUCTION OF ALANINE ENRICHED NaCl CRYSTALS WITH IMPROVED FLOW

Inventors: Bishwajit Ganguly, Mrinal Kanti Si, Sumit Kumar Pramanik

Patent Number: 449955 Date of Grant: 06-09-2023

Title: ACOMPOUND FOR THE DETECTION OF BIO-THIOLS AND PROCESS FOR PREPARATION THEREOF

Inventors: Hridesh Agarwalla, Sumit Kumar Pramanik, Ajoy Pal, Ramesh Anna Joshi, Amitava Das
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Patent Number: 456867 Date of Grant: 05-10-2023

Title: ACOMPOUND FOR LIVE IMAGING OF LYSOSOME AND PROCESS FOR PREPARATION THEREOF

Inventors: Rajeshwari Tiwari, Karishma Tiwari, Sumit Kumar Pramanik, Amitava das

Patent Number: 457872 Date of Grant: 10-10-2023

Title: APROCESS FOR RECOVERY OF DE-SALTED ORGANICS FROM SPENT WASH

Inventors: Pratyush Maiti, Brijesh Patel

Patent Number: 461479 Date of Grant: 23-10-2023

Title: APROCESS AND AN APPARATUS FOR CONTINUOQOUS FREEZE CRYSTALLIZATION

Inventors: Srinivas Krishnaswamy, Parul Sahu, Krishnaswamy Ponnani, Parivesh Chugh, Nawal Kishore Pande

Patent Number: 463097 Date of Grant: 30-10-2023

Title: APROCESS FOR THE PREPARATION OF PHENOXY RADICALS

Inventors: Pabitra Baran Chatterjee, Ratish Rajgopalan Nair, Raju Mudhulkar

Patent Number: 468182 Date of Grant: 10-11-2023

Title: ANOVEL PROCESS FOR THE PREPARATION OF THIN FILM COMPOSITE NANOFILTRATION MEMBRANE

Inventors: Suresh Kumar Jewrajka, Jaladhi Sanjaykumar Trivedi, Dixit Vinubhai Bhalani

Patent Number: 474969 Date of Grant: 30-11-2023

Title: ROBUST, BULK CONDUCTING MOULDED POLYMER COMPOSITE - THE POLYMER CHIP ELECTRODE - AN IMPROVED
NEXT GENERATION OFF-LABORATORY ELECTRODE

Inventors: Divesh Narayan Srivastava, Mosarrat Perween, Rajeev Gupta, Dilip Bhimjibhai Parmar

Patent Number: 482430 Date of Grant: 14-12-2023

Title: Ultrafiltration blend membrane and preparation thereof

Inventors: Suresh Kumar Jewrajka, Uma Chatterjee, Dixit Vinubhai Bhalani, Anupam Bera, Vaibhavee Bhadja

Patent Number: 494669 Date of Grant: 04-01-2024

Title: ANTI-VIRULENCE FORMULATION FROM MICROALGAL LIPIDS AGAINST ENTEROPATHOGENIC BACTERIA AND
METHOD OF PREPARATION THEREOF

Inventors: Shruti Chatterjee, Krishna Raval, Ishan Raval, Rima Tapader, Sourish Bhattacharya, Madhushree Mitra, Sandhya
Mishra

Patent Number: 497059 Date of Grant: 10-01-2024

Title: IRIDIUM CATALYST, METHOD OF PREPARATION AND ITS USE FOR THE PREPARATION OF FORMATE/ FORMIC ACID
Inventors: Rukhsana llyas Kureshy, Noor Ul Khan, Ankush Venkatrao Biradar, Parth Patel, Balasaheb Bankar, Sekhar Nandi,
Hari Chand Bajaj

Patent Number: 504761 Date of Grant: 30-01-2024

Title: COMPOUND FOR DETECTION OF GLUTATHIONE AND ITS METHOD OF PREPARATION THEREOF

Inventors: Pabitra Baran Chatterjee, Ratish Rajgopalan Nair

Patent Number: 505464 Date of Grant: 31-01-2024

Title:IMIDAZOPYRIDINE BASED AZO DYES AND THE PROCESS OF PREPARATION THEREOF

Inventors: Subbarayappa Adimurthy, Rahul Kumar, Chitrakar Ravi

Patent Number: 506311 Date of Grant: 01-02-2024

Title: FABRICATION OF PLASTIC CHIP ELECTRODE CARTRIDGE AND ITS APLLICATIONS IN ELECTROCHEMICAL &
ELECTROANALYTICALTECHNIQUES

Inventors: Divesh Narayan Srivastava, Mosarrat Perween

Patent Number: 508256 Date of Grant: 07-02-2024

Title: SOLAR DEVICE FOR HIGH TEMPERATURE CHEMICAL REACTIONS

Inventors: Subarna Maiti, Nirav Vinodray Gadhiya, Sumit Kishanlal Sahitya

Patent Number: 508530 Date of Grant: 08-02-2024

Title: A ZERO LIQUID DISCHARGE PROCESS FOR THE PREPARATION OF ALGINIC ACID AND ITS DERIVATIVES FROM
ALGINOPHYTES

Inventors: Kamalesh Prasad, Pratyush Maiti, Chandrakant Mukesh, Krishna Kanta Ghara, Ramavatar Meena, Subhash
Chandra Ghosh

Patent Number: 525946 Date: of Grant: 14-03-2024
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Title: ACID AND OXIDATIVE RESISTANT CATION EXCHANGE MEMBRANE AND ITS METHOD OF PREPARATION THEREOF
Inventors: Arindam Kumar Das, Geetanjali Shukla, Murli Manohar, Vinod Kumar Shahi, Baharat Bhargava, Puneet Kishore,
Dmaraju Parvatalu, Chandra Sekhar Sarma

5.3. Foreign Patents Filed:

1. Patent Application No. PCT/IN2024/050288 Date of Filling: 21-03-2024
Title: BIO-STIMULANT FORMULATION FROM KAPPAPHYCUS ALVAREZII AND CAULERPA
Inventors: Shibaji Ghosh, Mrinal Kanti Si, Vijay Anand Gopalakrishnan, Pradipkumar Vaghela, Ramavatar Meena, Arup
Ghosh

5.4. Foreign Patents Granted:
1. Patent Number: US11634573 Date of Grant: 25-04-2023
Title: UV SHIELDING BIO-DERIVED FURANIC POLYMERS
Inventors: Kannan Srinivasan, Rajathsing Kalusulingam, Gajula Sampath, Koilraj Paulmanickam, Duraikkannu Shanthana
Lakshmi
2. Patent Number: PK144051 Date of Grant: 09-05-2023
Title: APROCESS FOR THE PREPARATION OF POTASSIC FERTILISER FROM ALCOHOL DISTILLERY EFFLUENT
Inventors: Pratyush Maiti, Soumya Haldar, Subarna Maiti
3. PatentNumber: EP3519796 Date of Grant: 26-07-2023
Title: A DEVICE FOR COLLECTING WATER SAMPLE TO CONCENTRATE DIVERSIFIED BACTERIA FROM DIFFERENT WATER
DEPTH
Inventors: Sweta Binod Kumar, Soumya Haldar, Amit Bhattacharya, Paramita Manna
4.  PatentNumber:GB3519796 Date of Grant: 26-07-2023
Title: A DEVICE FOR COLLECTING WATER SAMPLE TO CONCENTRATE DIVERSIFIED BACTERIA FROM DIFFERENT WATER
DEPTH
Inventors: Sweta Binod Kumar, Soumya Haldar, Amit Bhattacharya, Paramita Manna
5. PatentNumber: DE3519796 Date of Grant: 26-07-2023
Title: A DEVICE FOR COLLECTING WATER SAMPLE TO CONCENTRATE DIVERSIFIED BACTERIA FROM DIFFERENT WATER
DEPTH
Inventors: Sweta Binod Kumar, Soumya Haldar, Amit Bhattacharya, Paramita Manna
6.  PatentNumber:BR112019013541-3 Date of Grant: 26-12-2023
Title: APROCESS FOR THE PREPARATION OF POTASSIC FERTILISER FROM ALCOHOL DISTILLERY EFFLUENT
Inventors: Pratyush Maiti, Soumya Haldar, Subarna Maiti
7. PatentNumber: G11202005110X Date of Grant: 13-03-2024
Title: UV SHIELDING BIO-DERIVED FURANIC POLYMERS
Inventors: Kannan Srinivasan, Rajathsing Kalusulingam, Gajula Sampath, Koilraj Paulmanickam, Duraikkannu Shanthana
Lakshmi

6. THEHl § MYUT u?ﬂ?ﬂw | Papers Presented in Conferences

1. Bani RJ, Luhar S, Patel KB, Srivastava DN. A systematic study of corrosion behavior of Plastic Chip Electrode against pH.
International Conference on Women in Electrochemistry (ICWEC-2023), Indian Institute of Science, Bengaluru, 07-
08/04/2023

2. Patel KB, Luhar S, Srivastava DN. Electrochemical biosensing for early diagnosis of autoimmune diseases using a modified
plastic chip electrode. International Conference on Women in Electrochemistry (ICWEC-2023), Indian Institute of Science,
Bengaluru, 07-08/04/2023

3. Gosai A, Meena R. Seaweed-derived porous materials for water purification, International Conference on “Frontiers at the
Chemistry: Allied Sciences Interface (FCASI-2023)", Rajasthan University, Jaipur. 20-21/04/2023

4. Kamble SB. Magnetically retrievable polyoxometalate ionic salts for microplastic extraction and plastics chemical
recycling. Seventh Group Monitoring Workshop (GMW), University of Hyderabad. 12-13/05/2023
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Chaudhary DR, Kumar M. Soil microbial community and potential methane production under various vegetations of
coastal area Gujarat. XVI Agricultural Science Congress. NAAS and CMFRI, Kochi, Kerala. 10-13/10/2023

Dangariya M, Khedia J, Nakum AK, Agarwal A, Panda A, Parida AK, Gangapur DR, Meena R, Agarwal PK. Effect of Sargassum
seaweed extract for enhancing Macrophomina phaseolina resistance in tomato via biochemical and physiological
pathways. National Conference on Transformation of Agro-technologies for enhancing production under diverse agro-
ecosystem. Indian Society of Agronomy & Navsari Agricultural University, Navsari, Saputara (Hill Station), The Dangs,
Gujarat. 12-14/10/2023

Rajput P, Agarwal P, Agarwal PK. The status of in vitro regeneration and genetic transformation in the recalcitrant oil seed
crop Sesamum indicum L. National Conference on Transformation of Agro-technologies for enhancing production under
diverse agro-ecosystem. Indian Society of Agronomy & Navsari Agricultural University, Navsari, Saputara (Hill Station),
The Dangs, Gujarat. 12-14/10/2023

Sutariya B. Self-boosting energy recovery device in reverse osmosis processes: a mathematical investigation. International
Conference on “"Membrane based Separations: Past, Present & Future, Vadodara. 16-18/10/2023

Gajera P, Sethia G. Zeolite for healthcare, energy, and environment applications. National Conference on Emerging
Technologies in Chemistry & their Applications. Government Collage Shirohi, Mohanlal SUkhadiya University, Rajasthan.
19-20/10/2023

Dangariya M, Bosmaia TC, Agarwal P, Khedia J, Gangapur DR, Agarwal PK. Transcriptomic analysis reveals regulation of
tomato defence responsive genes and pathways with application of Sargassum seaweed extract with and without
Macrophomina phaseolina. International Conference on Biochemical and Biotechnological Approaches for Crop
Improvement (IBBACI 2023), Society for Plant Biochemistry and Biotechnology (SPBB) at NASC Complex, New Delhi, in
collaboration with ICAR-Indian Agricultural Research Institute (IARI), New Delhi, ICAR-National Institute for Plant
Biotechnology (NIPB), New Delhi and CSIR- National Botanical Research Institute (NBRI), Lucknow. 30/10/2023-
01/11/2023

Gao B, Sahu P, Yenkie K, Capellades G. Techno-economic analysis of antisolvent crystallization for inorganic salt recovery.
AIChE Annual Meeting 2023, AIChE, Orlando, Florida USA, 05-10/11/2023

Dobariya P, Maurya A, Marvaniya K, Kushwaha S, Patel K. Highly microporous membranes for selective separation.
International Conference on Membrane based Separations: Past, Present & Future (MSPPF 2023), Vadodara.01/12/2023
Maurya A, Marvaniya K, Dobariya P, Patel K, Kushwaha S. Biomimetic helical hydrogen-bonded organic framework
membranes for efficient uranium recovery from seawater. Proceedings of International Conference on Optoelectronic
and Bio-inspired Nanomaterials (ICOBIN-2023), [IT Roorkee, Uttarakhand. 04-06/12/2023

Luhar S, Koley P, Srivastava DN, Kobaisi MA, Ippolito S, Das N, Sabri Y. Recovery of valuable metals by electro-chemical
methods using low-cost plastic chip electrodes for renewable energy water splitting (waste to wealth). Asia-Pacific Solar
Research Conference, RMIT University Melbourne Australia. 05-07/12/2023

Marvaniya K, Kushwaha S. Woven hydrogen bonded organic. All Gujarat Research Scholar’s Connect (GRSC 2023), CSIR-
CSMCRI.07-08/12/2023

Rathour P, Saravanan S. (Poster) Catalytic isomerization of epoxides to value-added products. Gujarat Research Scholars'’
Connect (GRSC2023), Bhavnagar.07-08/12/2023

Podder S, Chhetri A, Mitra J. (Poster) Design of Hydrogen-bonded melamine systems and their applications. Gujarat
Research Scholars’ Connect (GRSC 2023), Bhavnagar. 07-08/12/2023

Barik M. (Oral) A base-free catalytic approach for the chemical fixation of CO, to access exovinylene cyclic carbonate:
Mechanistic insights from NMR and DFT studies. Gujarat Research Scholars’ Connect (GRSC 2023), Bhavnagar. CSIR-
CSMCRI Bhavnagar.07-08/12/2023

Patel B. (Oral) Unveiling the potential of charge-activated phenol in the synthesis of fused heterocycle. Gujarat Research
Scholars’ Connect (GRSC 2023), Bhavnagar. CSIR-CSMCRI Bhavnagar.07-08/12/2023

Kadam GG, Konwar LJ. (poster) Catalytic conversion of biomass-derivatives in to high value furanic chemicals using
supported Nb catalyst. Gujarat Research Scholars’ Connect (GRSC 2023), Bhavnagar. CSIR-CSMCRI Bhavnagar. 07-
08/12/2023

Jungi H. (Oral) Waste is the best: Utilizing Ni from NMC-type spent LIBs as electrocatalysts for oxygen evolution reaction
with excellent TOF. Gujarat Research Scholars’ Connect (GRSC 2023), Bhavnagar. CSIR-CSMCRI Bhavnagar. 07-08/12/2023
Chhetri A, Mitra J. (Poster) Melamine based ionic hydrogen bonded system as an efficient organo-electrocatalyst for OER,
MTIC XX, IISc Bangalore. 14-17/12/2023
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Vijay Anand KG, Ghosh A, Mondal S. Influence of Kappaphycus seaweed based biostimulant on two different black gram
varieties (Vigna mungo (L.) Hepper). International conference on “Impact of Climate Changes on Global Food, Livestock,
Livelihood and Environmental Security: Advanced Approaches and Mitigation Strategies” (ICCGFLLES 2023), jointly
organized by NAU, Navsari, NADCL, Baramulla and ICAR- NAHEP, Navsari.28-30/12/2023

ShahY, Andharia BR, Patel K, Thakkar S, Dave U. Performance evaluation of geopolymer and OPC concrete in saltpan bed: a
comparative study. International Symposium on Innovative World of Concrete-IWC 24 on Concrete Construction: Present
and Future, Kolkata. 19-21/01/2024

Rajput P, Agarwal P, Gangapur DR, Agarwal PK. Development of a high frequency adventitious shoot regeneration using
de-embryonated explant in an important oil seed crop Sesamum indicum (L.). 45" Annual Meeting of Plant Tissue Culture
Association (India) and National Symposium on Recent Advances in Plant Biotechnology, Pondicherry. 23-25/01/2024
Barik M. (Oral) Revisiting the old material: Synthesis of dihydropyran compounds and its application to access fragrant
derivatives by using boehmite derived catalytic material. ISCBC-2024, Marwadi University, Rajkot. 28-30/01/2024

Patel B. (Oral) Unveiling the potential of charge-activated phenol in the synthesis of fused heterocycle, ISCBC-2024.
Marwadi University Rajkot. 28-30/01/2024

Patel M, Fatnani D, Parida AK. Salinity tolerance in two contrasting genotypes of peanut (Arachis hypogaea L.) during early
seedling stage via ion homeostasis, regulation of antioxidative defense, and metabolic adjustment. 7" International
Conference on Plant Genetics and Genomics: GM Crops and Genome Editing. NASC Complex, ICAR-IARI, Pusa, New Delhi,
India. 16-17/02/2024

Fatnani D, Parida AK. Mitigation of cadmium and lead phytotoxicity in the halophyte Suaeda maritima (L.) via metabolic
and ionic regulations, modulations of phytochelatins, antioxidative defense, and phytostabilization of heavy metals in
root. National Conference on Plant “Omics”: Recent Trends and Applications. Department of Botany, Savitribai Phule Pune
University, Pune.21-22/02/2024

Amaliar G, Thummar U, Singh PS, Sutariya B. Low salt rejection reverse osmosis membranes for resource recovery from
hypersaline brines. International Conference on Advances in Salt and Marine Chemicals: Brine Mining, Purification, and
Resource Recovery, Bhavnagar. 22-23/02/2024

Dhimmar A, Shinde PB. Microbial assistance in cancer treatment: Green synthesis of nanoparticles with anticancer
potential. 6" International Conference on Nutraceuticals and Chronic Diseases (INCD-2024), Department of Biochemistry,
Panjab University, Chandigarh. 22-24/02/2024.

Sahastrabudhe H, Rathod, MR, Prasad K, Shinde PB. Evaluation of anti-diabetic and lipid-lowering potential of halophyte
Salicornia brachiata Roxb. seed oil, presented at 6" International Conference on Nutraceuticals and Chronic Diseases
(INCD-2024), Department of Biochemistry, Panjab University, Chandigarh. 22-24/02/2024.

Gajjar A, Shinde PB. Metabolite profiling and antidiabetic activity of Indian seaweeds: Promising alternative to
conventional pharmaceuticals”, presented at 6" International Conference on Nutraceuticals and Chronic Diseases (INCD-
2024), Department of Biochemistry, Panjab University, Chandigarh. 22-24/02/2024.

Masani HR, Sahu P. Solid-liquid phase equilibria of NaCl — Na,SO, — H,O ternary system and its application for selective
Na,SO, separation from brines. International Conference on Advances in Salt and Marine Chemicals: Brine Mining,
Purification and Resource Recovery. CSIR-Central Salt & Marine Chemicals Research Institute, Bhavnagar. 22-23/02/2024
Yenkie K, Gao B, Sahu P. Scalability studies for inorganic salt recovery via antisolvent crystallization: Techno-economics and
life cycle assessment. International Conference on Advances in Salt and Marine Chemicals: Brine Mining, Purification and
Resource Recovery. CSIR-Central Salt & Marine Chemicals Research Institute, Bhavnagar. 22-23/02/2024

Andharia B. Scientific design, modernization and advanced construction of solar salt works for producing increased yields
of quality salt. International Conference on Advances in Salt and Marine Chemicals: Brine Mining, Purification and
Resource Recovery. CSIR-Central Salt & Marine Chemicals Research Institute, Bhavnagar. 22-23/02/2024

Shah, Y, Andharia BR, Patel K, Kumar A. A comprehensive study on alkali activated concrete (AAC) with industrial waste for
eco-friendly construction practices. International Conference on Advances in Salt and Marine Chemicals: Brine Mining,
Purification and Resource Recovery. CSIR-Central Salt & Marine Chemicals Research Institute, Bhavnagar. 22-23/02/2024
Panchiwala J, Andharia BR, Experimental study on enhancement of brine evaporation rate to increase salt yield in solar salt
works. International Conference on Advances in Salt and Marine Chemicals: Brine Mining, Purification and Resource
Recovery. CSIR-Central Salt & Marine Chemicals Research Institute, Bhavnagar. 22-23/02/2024

Vyas BG. Recent trends in salt manufacturing process and its various applications. National Science Symposium on The
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40.

Role of Pure Science towards VIKSIT BHARAT — 2047, IQAC & SSIP Government Science College — Gariyadhar. 26/02/2024
Marvaniya K, Kushwaha S. Epitaxially grown mechanically robust 2D thin films of molecularly woven hydrogen bonded
organic framework. Proceedings of International Conference on Emerging Trends in Supramolecular Science and
Technology, SRM University, Guntur, Andhra Pradesh. 07-08/03/2024

7. 3THIAT a4l | Invited Talks

Mr. Pratyush Maiti

Creating new economic opportunities through value recovery propositions / CSIR-CSMCRI's W2W technology initiatives,
CHEMCON - 2023; Industry Session - Co-organised by ICC, Heritage Institute of Technology, Kolkata, 27-30/12/2023

Dr. Divesh N. Srivastava

Is Basic Science Important ???, Special Lecture, Sardar Patel Educational Institute, Bhavnagar, 11/07/2023

Fundamental and Applications of Electroanalytical Methods, Characterization methods for advance research, Department of
Chemistry, S. P. University, Vallabh Vidyanagar, 26/08/2023

Plastic Chip Electrode: An Emerging Versatile And Adaptable Electrode Platform, 15th National Conference on Solid State
lonics (NCSSI-15), Seminar Complex, Institute of Science. Banaras Hindu University, Varanasi, 02/12/2023

Polymer Composites as a Promising Electrode Materials, Special Lecture in Refresher course on basic and applied sciences
foracademic staffs, UGC HRDG Sardar Patel University (Online), 14/12/2023

Role of Basic Sciences for Viksit Bharat, Science Carnival as a part of the National Science Day Celebration, Gujarat Science
City, Ahmedabad, 01/03/2024

Dr. Kamalesh Prasad

lonic liquids and Deep eutectic solvents for drug delivery applications at International Conference for Food Formulations
and Health (ICFFH 2023) at University of Birmingham, 30/05/2023 (Online)

Intellectual property right protection and commercialization aspects of seaweed-based technologies Monthly lecture
series-IPU, CSIR Head Quarter, 14/09/2023

Chemical modification of seaweed polysaccharides from sustainability point of view. National Conference for futuristic
chemistry at VN South Gujarat University, Surat, 09/12/2023.

Research and competencies of CSIR-CSMCRI) at Gujarat Technological University, 16/02/2024 (online)

Valorization of Indian Seaweeds for Polysaccharides during 5" ICC-CSMCRI Seaweed Expo and Summit in Delhi, 19-
20/03/2024

Dr.S. Adimurthy

Recovery of value added products from the industrial waste effluents and green processes at 7th Industrial Green Chemistry
World (IGCW-2023) Convention and Exhibition organized by Green ChemisTree Foundation at Mumbai, 06-08/11/2023
Synthesis and Functionalization of Pyridine Based Heterocycles at a National seminar on "Advancing Chemistry: A National
seminar on cutting-edge synthetic strategies in Organic synthesis". Organized by Veer Narmad South Gujarat University,
Surat, 30/01/2024

Dr. Pradeep Kumar Agarwal

Transciptome analysis of recretohalophyte Aeluropus lagopoides (L.) trin. Ex. Thw. (Poaceae) towards understanding
molecular mechanism of salinity tolerance. 45" annual meeting of plant tissue culture association (India) and National
symposium on recent advances in plant biotechnology. Pondicherry, 23-25/01/2024

Dr. Ramavatar Meena

Indigenous technologies for the production of valuable seaweed products for sustainable future, at International
Conference on Traditional Medicine & Phytopharmaceuticals (ICTMP) & International Congress of Society for
Ethnopharmacology (SFEC 2024)", IIIM Jammu, 16-18/02/2024
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* Green catalysts for chemical synthesis: Preparation, Characterisation & Uses, European Conference on Renewable Energy
and Green Chemistry, Scitechseries Publishing Limited, London, 06-07/03/2024

« Seaweed derived sustainable membrane for water purifications, International Workshop and Conference on Membrane
Assisted Water Purification Processes (ICMW 2023), Mahatma Gandhi University, P. D Hills PO, Kottayam, Kerala, 03/2024

« Value addition of indian seawed biomass for sustainable future, at NCETCA-2023, DST SERB Sponsored National Conference,
Government College Sirohi, Rajasthan, 19-20/10/2023

Dr. Arup Ghosh

+ Seaweed: The Ocean’s Gold — Cultivation & Processing of Nature's Most Versatile Crop. National Technology Week, Pragati
Maidan, New Delhi, 12/05/2023

« Effect of Seaweed sap as plant biostimulants, 12" CSIR-Skill development programme on seaweed Cultivation and
processing Technology (SEA-CPT), CSIR-CSMCRI, 21/06/2023

- The way forward for seaweed and other biostimulants, Brainstorming session on Biostimulant guidelines organised by
National Academy of Agricultural Sciences, New Delhi, 21/07/2023

« Seaweed biostimulant for climate-smart crop production, carbon and water footprint and abiotic stress management,
International Conference on Agricultural Innovations for Sustainable Development Goals with special focus on Natural
Farming (AISDGONF-2023) organized by Crop and Weed Science Society, Kalyani, West Bengal, 30/09/2023

« Beneficial microbes in agriculture, Expert lecture: Agriculture and Environmental Microbiology, Nirma University,
Ahmedabad, 2/11/2023

« Effect of Seaweed sap as plant biostimulants. 13" CSIR-Skill de-velopment programme on seaweed Cultivation and
processing Technology (SEA-CPT), CSIR-CSMCRI, 11/10/2023

« Seaweeds and biostimulants for sustainable crop production, Resource person for weekly seminar on National Youth Day
organized by ICAR Research Complex for Eastern Region, ICAR-RCER, Pat-na, 12/01/2024

« Effect of Seaweed sap as plant biostimulants, 14" CSIR-Skill development programme on Seaweed Cultivation and
Processing Technology (SEA-CPT), CSIR-CSMCRI, 19/01/2024

« Seaweed biostimulants: bioactives, mechanism of action and effect on crop growth and quality, regulations, BASAI 2024
Biologicals for the world: Agri-inputs tackling global challenges, India Habitat Centre, New Delhi, 27-28/02/2024

« Seaweed biostimulants: research, gaps and policy concerns, 5" India International Seaweed Summit and Expo 2024, India
International Centre, New Delhi, 19-20/03/2024

Dr. Amit Bhattacharya

« Better writing for Scientific Manuscript, Faculty Development Program on research skill enhancement, Amity University,
Jharkhand, 04/07/2023

+ Defluoridation through membranes —potential, Conference on Sustainable & Innovative Materials and Design for Global
Needs, CIPET, Ahmedabad 14-16/03/2024

Dr. Subarna Maiti

« Solar Dryer Applications for Value Addition and Skill Enhancement, Making value added products using CSIR Technologies
in Andaman Region, CSIR-NIScPR, 11-12/01/2024

« Grass Root Innovations and Skill Development Conclave for Rural Development, One Week One Lab program of CSIR, CSIR-
NPL New Delhi, 13/09/2023

Dr. Pratap Bapat

. ORI o AT T, i feaeia siarda fasm aeR RIfaR, eefta fag g, e R, 17-19/05/2023

« Recovery of Potash and Magnesium Salts from Kainite typed Mixed Salt, Waste to Energy, Carbon Capture, Utilization and
Storage, NIT Rourkela, 22-24/12/2023

Dr. Suresh Kumar Jewrajka
« Molecular selective membranes by for selective separation of salt and dye, International Conference on "Membrane based
Separations: Past, Present & Future, Vadodara, 16-18/10/2023
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Dr. Saroj Sharma
« Quest for the arsenic remediation technology of drinking water: Initiative of CSIR-CSMCRI, International Conference on
“Membrane based Separations : Past, Present & Future, Vadodara, 16-18/10/2023

Dr. Ankush Biradar
« Harnessing Bio-Resources for Sustainable Materials and Chemical Towards Greener Future. 60" Annual Convention of
Chemists (ACC 2023), organized by the Indian Chemical Society, lIT Delhi, 20-21/12/2023

Dr. V. Veeragurunathan

« Seaweed cultivation and processing, Seaweed cultivation training programme for fisher folks from Parangipettai,
Chidambaram district, Tamil Nadu, Munaikadu, Mandapam (NCCR, Chennai), 29/05/2023

« Seaweed farming in India, Fostering Seaweed Farming and Products for Inclusive growth of the value chain, ONLINE
Programme (MANAGE, Hyderabad & AQUAFIN, Chennai), 14/12/2023

« Effective carbon capture by Kappaphycus farming, Blue Carbon Sink (BCaS-2024), Pudumadam, Department of Marine
Sciences, Madurai Kamaraj University, Tamil Nadu, 22/02/2024

« Macroalgal biodiversity and its cultivation, Advanced Techniques in Plant Science and Conservation Strategies — ATPSCS-
2024, Department of Botany, Periyar University, Salem, Tamil Nadu, 13/03/2024

« Seaweed farming in India- an overview, 5" international seaweed expo and summit -2024, India International Centre, New
Delhi (ICC, Kolkatta and CSIR-CSMCRI), 19-20/03/2024

Dr. Subhash Chandra Ghosh
 Directing Group Assisted Site-selective C-H Functionalization of Arenes and Hetarenes, Sustainable Development in
Chemical Sciences, Mugberia Gangadhar Mahavidyalaya, Purba Medinipur, West Bengal, 17-18/08/2023

Dr. Pramod B. Shinde

« Sustainable Marine Natural Products at Faculty Development Programme on Integration of Sustainable Practices in
Pharmaceutical Industries and Public Health organized by Institute of Pharmacy, Nirma University Ahmedabad, 1307/2023

 Studies on halophyte Salicornia brachiata and associated microorganisms at the International Conference on Traditional
Natural Products and Society of Ethnopharmacology 2024, at [lIM Jammu, 18/02/2024

Dr. Bhoomi Andharia

« Scientific Design, Modernization and Advanced Construction of Solar Salt Works for Producing Increased Yields of Quality
Salt in International Conference on Advances in Salt and Marine Chemicals: Brine Mining, Purifi-cation and Resource
Recovery 2024 (ICASMC 2024) organized by CSIR-CSMCRI, 22/02/2024

« R&D various activities and tech-nologies developed by CSIR-CSMCRI in Industrial Meet of Vibrant Gujarat, Bhavnagar Dis-
trict Chapter, 13/10/2023

+ Deployment of Sustainable Con-crete for Reducing Brine Water Losses in Earthen Salt Pans: An Experimental Investigation at
CSIR-CSMCRI, Bhavnagar in two days Brainstorming Session on STI Ecosystem for Societal De-velopment — Research -
Commu-nication and Societal Application organized by DST-GUJCOST, GoG at Gujarat Science City, Ahmedabad, 05-
06/01/2024

+ Design of solar salt works in CSIR under skill initiative pro-gramme - Training was given to the industry officials of GHCL Ltd.
at Salt Works of Port Victor, 29/03/2024

Dr. Joyee Mitra

 Self-healing Supramolecular metallogels. Rasayanatva, the Chemical Society of Hansraj College, 07/10/2023

« Waste-to-Wealth: Ultrafast OER activity of Spent lithium ion battery-derived Ni**-enriched B-Ni(OH),. Indian Council of
Chemists XXXXIl Annual National conference. Kota University, 20/12/2023

Dr. Sukalyan Bhadra
 Catalytic Proximal-Selective Functionalization of Common Organic Building Blocks. Departmental Seminar, Department of
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Chemistry, Jadavpur University, Kolkata, 19/06/2023

+ Catalytic Proximal-Selective Functionalization of Common Organic Building Blocks. Departmental Seminar, Department of
Chemistry, The University of Burdwan, Bardwan, West Bengal, 23/06/2023

« Catalytic Proximal-Selective Functionalization of Common Organic Building Blocks. Departmental Seminar, Department of
Chemistry, Visva-Bharti - A Central University, Bolpur, Shantiniketan, 24/06/2023

- Catalytic Proximal-Selective Functionalization of Common Organic Building Blocks. Rasayanatva, Department of Chemistry,
Hansraj College, Delhi University, 05/10/2023

« Catalytic a-Functionalization of Selected Organic Compounds. International Conference on Organometallics and Catalysis.
Goa, 30/10/2023-02/11/2023

« New Approaches for Catalytic a-Functionalization Reactions. Departmental Seminar, CHARUSAT University, Gujarat,
09/02/2024

« New Approaches for Catalytic a-Functionalization Reactions. Departmental Seminar, Department of Medicinal and Process
Chemistry, CSIR-Central Drug Research Institute, Lucknow, 23/01/2024

« New Approaches for Catalytic a-Functionalization Reactions. Organic Chemistry Conference (OCC). National Organic
Symposium Trust (NOST), Bhubaneswar, 29/02/2024 - 03/03/2024

Dr. DineshkumarR.

« Marine Microalgal Biorefinery: Challenges and Way Forward, National Conference on "Marine Bioresource Conservation
and Sustainable Utilization of Marine-based Products" sponsored by ICAR & MoES, Vivekanandha Arts and Science College
for Women, Salem, 15/03/2024

Dr. Govind Sethia

+ Inorganic Materials and Value-added Products from Kimberlite and Bauxite Mining Waste, Conference on Indian Industrial
Minerals. Organized by the Federation of Indian Mineral Industries.Ahmedabad, 21-22/02/2024

« Waste-To-Wealth: Towards a Sustainable Zero-Waste Society, National Conference on Emerging Technologies in Chemistry
& their Applications. Government College Shirohi, Mohanlal Sukhadiya University, Rajasthan, 19-20/10/2023

Dr. Monica Gajanan Kavale

« Prospects of seaweed cultivation along the coast of Maharashtra, National Conference on Climate Change, Natural Disaster,
Tourism, and Sustainable Development, 01-02/03/2024

« Taxonomy and Biology of brown seaweeds, Continuing professional development training for fisheries professionals.
Farming, Processing and business of commercial seaweeds in the Philippines organized by Department of Agriculture,
Bureau of Fisheries and Aquatic Resources, 25-29/09/2023

Dr. Bipin G. Vyas

« Washing of saltand its industrial application, Skill-initiative program, GHCL, Rajula, 29/12/2023

« Science of salt and it's applications, National Science Day the theme of “Indigenous technologies for Viksit Bharat 2047,
Regional Science Centre, Bhavnagar, 28/02/2024

« World of saltand its application, CSIR-Jigyasha program, CSIR-CSMCRI, 01/03/2023

«  World of salt and its application, 71*Foundation day of CSIR-CSMCRI, CSIR-CSMCRI, 10/04/2024

« World of saltand its application, India International Science Festival (IISF) 2023, CSIR-CSMCRI, 22/12/2023

Dr. Shilpi Kushwaha

« Uranium extraction from seawater (UES), International Conference on Salt & Marine Chemicals ICASMC, CSIR-CSMCRI, 22-
23/02/2023

 Function Specific Self-Assembled Porous Nano-materials, Special Lecture, IIT Delhi, 09/02/2024

 Selective Separation of Uranium, Special Lecture, Banasthali Vidyapith, 13/02/02024

Dr.SaravananS.
« Nanomaterials for task-specific applications. Professional Development Programme on Nanotechnological Interventions in
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Entrepreneurship. National Institute of Technical Teachers Training and Research (NITTTR), Chennai, Tamil Nadu, 13-

17/11/2023

« Unfolding the potential of trace elements and simple molecules in catalytic applications. Faculty Development Program on
Trace elements for Health and Environment. Centre for Nanobiotechnology Vellore Institute of Technology, Vellore, Tamil
Nadu, 12/05/2023

« Organocatalytic approaches toward the synthesis of important heteroatoms. 28" Indian Society of Chemists and Biologists
International Conference. Jointly organized by Department of Chemistry and Department of Pharmaceutical Sciences,
Marwadi University, Rajkot, 08-11/01/2024

Dr.S. Dinesh Kumar

« Seaweed Cultivation: Exploring Applications and Expanding Business Opportunities, Departmental Club, in Department of
Biotechnology & Microbiology, National College, Tiruchirapalli, 18/07/2023

 Cultivating the Future: Unveiling the Significance and Versatility of Seaweed Cultivation, Applications, and Impact, Biological
Sciences workshop, Department of Biotechnology, School of Life Sciences, St. Peter's University, Chennai, 25/09/2023

Dr. Sumit B. Kamble
« Opportunities at CSIR labs and CSIR-CSMCRI, Expert lecture, P. E. Society's Modern College of Arts, Science and Commerce
(Autonomous), Shivajinagar, Pune, 25/05/2023

Dr. Sanak Ray

+ Bioremediation of Contaminated Soil, On the occasion of “Dr. ALM Endowment Lecture” @ Centre for Environmental Studies
(CES), Anna University, Chennai, 14/10/2023

+ "Eco-initiatives for a sustainable enterprising”, On the occasion of “PDP-Enterprise Governance” @ National Institute Of
Technical Teachers Training And Research, Chennai, 26/12/2023

Dr. Parinita Agarwal
+ Understanding AlRab7 and AlRabring7 mediated cellular adaptation in response to stress in transgenic tobacco. 45" annual

meeting of plant tissue culture association (India) and National symposium on recent advances in plant biotechnology,
Pondicherry, 23-25/01/2024

8. 3AX-TRIT Y | Networks and Interagency Linkages

8.1. MNP a0 | Technology Transferred

Sr No. | Date of Transfer Name of the Technology/Know-How Name of Client
of Technology
1. 10.04.2023 Cultivation of Salicornia brachiata for generating higher | M/S. Jagran Pehel

biomass for value addition

2. 10.04.2023 Process know-how for production of solvent- resistant | M/S. Permionics
membrane Membranes Pvt Limited
3. 10.04.2023 Kappaphycus alvarezii Sap, its method of production from | M/S. Swapro Agritech LLP

seaweed as basic raw material, and its application

4. 10.04.2023 Cultivation of Salicornia brachiata for generating higher | Mr. Hamza Taher Burhani
| biomass for value addition
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8.2. Ui / Projects

08.05.2023

10.05.2023

14.08.2023

18.08.2023

20.03.2024

28.03.2024

Grant-In-Aid Projects

Utilization of dry sea mix knowhow

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

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

Kappaphycus alvarezii Sap, its method of production from

seaweed as basic raw material, and its application

Process know-how for the production of refined carrageenan

De-Potash Vinasse with indigenous sulfide oxidising bacteria
as anew aquaculture synbiotic "Aquaboost”

Ltd

Limited

M/S Staron Chemicals Pvt.

M/S Microplex India

M/S Sowbhagya Biotech

Private Limited

M/S Digitech Aqua Import
Private Limited

M/S Sowbhagya Biotech
Private Limited

M/S Sudh Biotech Private

Amount
Sr No.| Project No. Project Title Funded By | Name of the| Received in
Pl 2023-24
1. BDIM/GAP/2169/ |[Development and performance|Department of |Dr. Nirmal Rs. 29,41,766
2023-24 demonstration of single pass antifouling] Science& Kumar Saha
reverse osmosis desalination membrane| Technology, New
and modules in sea water desalination|Delhi
plant
2. BDIM/GAP/2170/ |Prediction of impact on aquatic|Central Pollution |Dr. S. Haldar Rs. 78,80,150
2023-24 environment to increase in permissiblejControl Board, (Rs. 48,48,870)
limit of COD value in Marine discharge|Delhi
near Kantiajal, Gulf of Khambhat -
Gujarat
3. BDIM/GAP/2171/ |Scaling up of nanofilm composite|Science and Dr. Santanu Rs. 12,90,000
2023-24 membranes as spiral-wound modules|Engineering Karan
for water desalination, purification, and|Research Board,
molecular separation New Delhi
4. BDIM/GAP/2172/ |Strategies to initiate seaweed cultivation| Department of |Dr. Monica Rs. 1,21,31,100
2023-24 along the coast of Maharashtra Fisheries, New [Kavale
Delhi
5. BDIM/GAP/2173/ |lsolation, characterization and]Science and Dr. Kamalesh Rs. 2,34,000
2023-24 pharmacological evaluation of seaweed]Engineering Prasad
of poly-/oligosaccharides in inorganic|Research Board,
arsenic exposure-induced cognitive]New Delhi

impairments by targeting gut-

microflora-brain axis
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10.

11.

12.

13.

14.

15.

BDIM/GAP/2174/
2023-24

BDIM/GAP/2175/
2023-24

BDIM/GAP/2176/
2023-24

BDIM/GAP/2177/
2023-24

BDIM/GAP/2178/
2023-24

BDIM/GAP/2179/
2023-24

BDIM/GAP/2180/
2023-24

BDIM/GAP/2181/
2023-24

BDIM/GAP/2182/
2023-24

BDIM/GAP/2183/
2023-24

Skilling, capacity building, and pre-
feasibility assessment of seaweed
cultivation in and around Kori Creek,
Gulf of Kutch, Gujarat

Award of DST-INSPIRE Fellowship to
Miss Anjali Chittora [IF-210471] for
pursuing PhD at CSIR-CSMCRI,
Bhavnagar

Award of DST-INSPIRE Fellowship to Ms.
Asma Anizmahmad Virani [IF-210527]
for pursuing PhD at CSIR-CSMCRI,
Bhavnagar

Award of DST-INSPIRE Fellowship to Ms.
Rajeshree J Bani [IF-210560] for
pursuing PhD at CSIR-CSMCRI,
Bhavnagar

Synthesis of porous multicomponent
HOFs for separation and sorption

Development of seaweed-based
larvicide for control of mosquito of VBDs
(two sites)

Award of DST-INSPIRE Fellowship to Ms.
Gopi Vijaybhai Satasiya [IF-210474] for
pursuing PhD at CSIR-CSMCRI,
Bhavnagar

Process development for tank-based
cultivation technology for edible green
seaweed Ulva towards functional food
application

Synthesis and characterization of
ultrathin microporous polymer
membranes designed from structurally
rigid and contorted monomers for
efficient molecular separation

Culture-independent and -dependent
bacterial cataloguing of diseased
Kappaphycus alvarezii: an integrated
approach to support sea farming
economy
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Department of
Fisheries, New
Delhi

Department of
Science&
Technology, New
Delhi

Department of
Science&
Technology, New
Delhi

Department of
Science&
Technology, New
Delhi

Science and
Engineering
Research Board,
New Delhi

ICMR- New
Delhi

Department of
Science&
Technology, New
Delhi

Science and
Engineering
Research Board,
New Delhi

Science and
Engineering
Research Board,
New Delhi

Science and
Engineering
Research Board,
New Delhi

Dr. Khanjan
Trivedi

Dr. Pradeep
Agarwal (Guide)

Dr. Joyee Mitra
(Guide)

Dr. Divesh N
Srivastava
(Guide)

Dr. Srinu Tothadi

Dr. Pramod B
Shinde

Dr. Sanak Ray

Dr. Dinesh
Kumar S

Dr. Ketan Patel

Dr. Satish
Lakkakula

Rs

Rs.

Rs.

Rs.

Rs.

Rs.

Rs.

Rs.

Rs.

Rs.

. 33,48,000

543,920

543,920

543,920

17,52,441

20,15,070

543,920

7,93,500

9,74,619

10,92,500
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16.

17.

18.

BDIM/GAP/2184/
2023-24

BDIM/GAP/2185/
2023-24

BDIM/GAP/2186/
2023-24

Sponsored Projects

1.

Consulta

1.

BDIM/SSP/1448/
2023-24

ncy Projects

BDIM/CNP/1436/
2023-24

BDIM/CNP/1435/
2023-24

Collaborative Projects

1.

BDIM/CLP/1214/2
023-24

BDIM/CLP/1215/2
023-24

Electrostatically tuned active site
catalysis: Rapid access to fused cyclic
scaffolds and unusual amino acids

pH stable charged membrane for
industrial waste water treatment and
redox flow battery

Development of low fouling tight
ultrafiltration and loose nanofiltration
membranes for the applications in
fractionation and resource recovery

Improving salt works productivity by
enhancing the evaporation rate and
effective brine management: (a) Study of
existing design and layout of salt
compartments in Salt Works of TCL for
Improving salt works productivity and
yield by effective brine management
and assessment of present brine circuit
at TCL

Consultation for installation of
Decentralized Multistage Constructed
Wetland (DMCW) for sewage/grey water
treatment & use (Capacity: 50 m’/day)

Feasibility survey and Techno-economic
study for production of bromine
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Science and
Engineering
Research Board,
New Delhi

Science and
Engineering
Research Board,
New Delhi

Science and
Engineering
Research Board,
New Delhi

M/S Tata
Chemicals
Limited,
Mithapur

Ramakrishna
Math,
Ahmedabad

M/S The Modern
Salt Works Pvt
Ltd, Bhavnagar

Microalgal Biomass Production at a scale
of 200 Kg per day at Sambhar Salts,
Rajasthan, Hindustan Salts Limited,
Mandi and Hindustan Salts Limited,
Khadaghoda for its commercialization
asvegan protein

Scale Up studies for the Zeolite 13X
powder technology

Hindustan Salts
Limited,
Kharaghoda,
Gujarat

National
Aluminium
Company
Limited,

Bhubaneswar

Dr. Saravanan

Dr. Uma

Chatterjee

Dr. Suresh
Kumar Jewrajka

Dr. Bhoomi
Andharia

Dr. Sanak Ray

Dr. Arvind Kumar

Dr. Sourish
Bhattacharya

Dr. Govind
Sethia

Rs

Rs

Rs

Rs

Rs

Rs

Rs

Rs

. 12,13,900

.9,55,000

.9,05,000

.3,48,988

. 1,50,000

. 8,48,000

. 16,94,915

.49,86,251
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BDIM/CLP/1216/2
023-24

BDIM/CLP/1217/2
023-24

BDIM/CLP/1218/2
023-24

BDIM/CLP/1219/2
023-24

Technical Services Project

1.

BDIM/TSP/1443/
2023-24

BDIM/TSP/1444/
2023-24

BDIM/TSP/1445/
2023-24

BDIM/TSP/1446/
2023-24

BDIM/TSP/1447/
2023-24

BDIM/TSP/1448/
2023-24

BDIM/TSP/1449/

_Janalytical tools

Proof of concept and feasibility studies
on the development of biodegradable
sealable seaweed based pods

Hydrophilisation of reinforced PVDF
hollow fiber membrane by uniform
coating throughout at the shell side

Upstream and Downstream Process
development for microbial synthesis of
xylitol and bioplastics
(polyhydroxyalkanoates and polylactic
acid) utilizing cellulose & hemicellulose
from lignocellulosic biomass as
substrate

Understanding physicochemical
properties of various Cathode active
Materials employing sophisticated

Evaluation of Water Consumption per
year for the Unit at Veraval and issuance
of the water consumption certificate

Technical services for utilization of
natural brine and rock salt of Mandi
region towards edible grade salt
production at Mandi unit (Himachal
Pradesh) of M/S MFB Geotech Pvt Ltd

Melanin Pigments from Endophytes
(The Compound)

Study the marine ecology of coastal
water around marine discharge location
of TATA Chemical, Mithapur

Maintenance (one time) of 1200 LPH
brackish water reverse osmosis (BWRO)
plant installed by CSIR-CSMCRI at SSSU,
Veraval

Separation of potassium sulphate and
sodium sulphate from waste mixed salt

generated by industry

Marine EIA and Baseline data collection
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Cirkla
Technologies Pvt
Ltd, Mumbai

Memtrix
Technologies
LLP. Ahmedabad

Chemprocess
Systems Private
Limited,

Ahmedabad
PowerStorm
Technology Pvt.

_|]Ltd, Rajkot

Grasim
Industries
Limited,
Somnath

M/S MFB
Geotech Pvt Ltd,
New Delhi

L'oreal India Pvt
Limited, Mumbai

TATA Chemicals
Limited,
Mithapur

Shree Somnath
Sanskrit
University,
Veraval

M/S Dhruv
Chemicals,
Panoli

ENPRO Enviro

Dr. Kamalesh
Prasad

Dr. Puyam
Sobhindro Singh

Dr. Sourish
Bhattacharya

Dr. Shobhit
Singh Chauhan

Dr. R.B. Thorat

Dr. Arvind Kumar

Dr. Pramod B
Shinde

Dr. Sanak Ray

Dr. Bhaumik
Sutariya

Dr. Jatin
Chunawala

Dr. S. Haldar

Rs.

Rs.

Rs.

Rs.

Rs.

Rs.

Rs.

Rs.

Rs.

Rs.

Rs.

5,96,200

7,01,825

18,45,000

5,28,230

2,50,000

2,16,150

6,44,457

6,50,000

1,48,874

4,00,000

11,00,000
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O

2023-24

BDIM/TSP/1450/
2023-24

for CRZ clearance of proposed 650 MLD
deep sea pipeline at Surat region

Feasibility study for “Value Addition of]
Spent Hydrochloric Acid”

Tech and
Engineers Pvt.
Ltd, Surat

M/S DCM
Shriram Limited,
_Xadodara
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Dr. Vaibhav
Kulshrestha

Rs. 4,23,700

9. A4 1Y faopra | Human Resource Development

1. W6 Jexl gRT UiRieur srdwal § urefiert / Training Programs attended by staff

+ Dr. Bhaumik Sutariya, National Intellectual Property Awareness Training Program as a part of the National IP Festival, O/o
CGPDTM and CSIR, 01-31/07/2023
« Dr. S. Adimurthy, “Transformational Leadership in Science: Re-imagining science in Indian Society” at National Institute of
Advanced Studies, [ISc campus, Bengaluru-560012, 5-9/02/2024
+ Dr. Sumit Kamble, Science Communication & Public Engagement, held at Administrative Staff College of India College in
Hyderabad, Telangana, 25-27/05/ 2023
« Dr. B. Nisar Ahamed, Training Programme on "Evaluation of Uncertainty in Measurement”, CSIR-HRDC, Ghaziabad, 29-

30/01/2024
e Dr. Srinu Tothadi, Training Programme on "Evaluation of Uncertainty in Measurement”, CSIR-HRDC, Ghaziabad, 29-
30/01/2024
9.2. UG YITTST / Ph. D. Awarded
Name of
Sr | Ph. D. Awardee |Designation | Conferment|Title of Thesis Supervisor | University
No. date & Co-
supervisor

1. Ms. Monikaben Patel | INSPIRE 26-04-2023 |Elucidation of stress Dr. Asish Kumar | AcSIR
tolerance mechanisms |Parida
and phytoremediation
potential of the
halophyte Salvadora
persica L. under
synergistic effects of
salinity and arsenic
stress

2. Mr. Noufal M C PA Level Il 26-04-2023 |Design and Dr. Rajaram AcSIR
Development of Nagarale
Organic Electrode
Materials for the
Device Applications
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Mr. Sanjay D. Patil

Mr. Mariappan M.

Mr. Bipin
Gordhanbhai Vyas

Mr. Snehasish
Debnath

Mr. Vishal Ashok
Ghadge

CSIR Scientist

PA Level Il

CSIR Scientist

PA Level Il

CSIR SRF

PA level Il

17-05-2023

22-05-2023

05-07-2023

17-07-2023

22-08-2023

18-09-2023

Design &
Development of
Energy efficient
Modular Indigenous
desalination system
mounted
mobile/carrier for
potable water
distribution for
sustained emergency
response & recovery

Exploring valorization
of carbohydrate
derived bio-
renewables using
heterogeneous
catalysts

Design, development
and performance
evaluation of various
techniques to improve
the evaporation rate of
brines in salt ponds

Evaluation of seaweed
feed-stock for
conversion into biofuel
and derivatives

Development of Task
Specific Chemosensors
to be Useful for
Healthcare and
Environmental
Applications

Insights on Structure
and Application of
Eumelanin Isolated
from Endophytes of
Salicornia brachiata
Roxb.

Dr. Subarna
Maiti & Dr.
Sadhana Rayalu

Dr. Lakhya Jyoti
Konwar & Dr. A.
B. Panda

Dr. Pawan
Labhasetwar &
Dr. Alok R Paital

Dr. Mangal
Singh Rathore
& Prof. B. Jha

Dr. Pabitra
Chatterjee

Dr. Pramod
Shinde

AcSIR

AcSIR

AcSIR

AcSIR

AcSIR

AcSIR
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10.

11.

12.

13.

14,

15.

16.

Mr. Sumesh Chandra
Upadhyay

Mr. Anil Ramprakash
Gupta

1

Ilc‘ i

o
=

Mr. Pradipkumar
Vaghela

Mr. Khandare S Dilip

Mr. Surjit Bhai

CSIR Scientist

CSIR staff

PA Level Il

PA Level Il

PA Level Il

BANRF

CSIR SRF

CSIR SRF

18-09-2023

21-09-2023

04-10-2023

05-10-2023

21-11-2023

06-12-2023

18-12-2023

29-12-2023
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Studies on separation
of pure salts from
effluent/solid waste
generated from
chemical industries

Studies on recovery of
value-added chemicals
from brines using
additives/effluent
streams of different
chemical industries

Isolation,
characterization and
application of biofilm
forming marine
bacteria from Gujarat
coast

Synthesis of Metallo-
polymeric network of
zirconium for the
mitigation of toxic ions
from water

Isolation, screening
and characterization of
bio-active ingredients
from seaweeds and
development of new
formulation(s) for
enhancing crop
productivity

Biomediation of
Chlorine Containing
Plastics by Marine
Bacteria

Synthesis of
Multifunctional
Catalysts and their
Applications in
Biomass Valorization

In silico studies on
artificial nucleic acids
toward their stabilities
with metal ions,
modified backbones
modified backbones

Dr. Arvind
Kumar & Dr. S.
V. Srinivasan

Dr. Arvind
Kumar

Dr.D.R.
Chaudhary &
Prof. B. Jha

Dr. Saroj
Sharma

Dr. Arup Ghosh
& Dr. Alok
Ranjan Paital

Dr. D. R.
Chaudhary &
Prof. B. Jha

Dr. Ankush
Biradar

Dr. B. Ganguly

AcSIR

CHARUSAT

AcSIR

AcSIR

AcSIR

AcSIR

AcSIR

AcSIR
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17.

18.

19.

20.

21.

22.

Mr. Ankit Singh

[

Mr. Mariyamuthu M

)

Mr. Nilanjan Seal

=

‘I

Mr. Paidi Murali
Krishna

Ms. Doniya Elze
Mathew

Ms. Wakchaure
Padmaja Dadasaheb

®

PA LEVEL Il

CSIR SRF

CSIR SRF

CSIR SRF

CSIR SRF

GPAT SRF

31-12-2023

11-01-2024

18-01-2024

25-01-2024

09-02-2024

27-02-2024
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and their use in
molecular recognition
of DNA & RNA with
Metals/Hydrocarbon
surfaces

Designing of
functional bio-based
materials for potential
environmental and
medical applications

Transformation of
carbon dioxide to
industrially important
fine chemicals using
heterogeneous
catalysts

Rational Construction
of Crystalline Porous
Materials for
Functionality Actuated
Sensing, Adsorption
and Catalytic
Applications

Studies on the effects
of abiotic factors on
omega-3 PUFAs
synthesis in marine
diatoms for
therapeutic application

Studies on Associated
Bacterial Flora from
Industrially Important
Alga Gracilaria dura

In silico study to
unravel the interaction
of organic and
biomolecules with
metal ions/ligands for
their material and
biological applications

Dr. Ramavatar
Meena & Dr. S.
Adimurthy

Dr. Kannan
Srinivasan

Dr. Subhadip
Neogi

Dr. Subir Kumar
Mandal

Dr. Vaibhav
Mantri & Dr.
Pramod Shinde

Dr. B. Ganguly

AcSIR

Bhavnagar
University

AcSIR

AcSIR

AcSIR

AcSIR
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|

23. Mr. Ajijur Rahaman | CSIR SRF
24. DBT SRF
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12-03-2024

18-03-2024

Development of
Catalytic Procedures
for the Synthesis of
Useful Fine Chemicals
by using Carboxylic
Acids and/or Their
Equivalents as
Substrates

Exploring biosynthetic
potential of
Dactylosporangium
aurantiacum and
Actinoplanes
deccanensis

Dr. Sukalyan AcSIR
Bhadra
Dr. Pramod AcSIR
Shinde

9.3. WeT 5T T URRAISHT / Sreaamiierds UiRTeor | Project/Short-Term Training Provided

Sr No. Name Degree Supervisor University / Institute

1. Mr. Sayantan Sarkar B. Sc. Dr. Subhadip Neogi  [St. Xavier's College, Mumbai,
Maharashtra

2. Ms. Vaidehiba Gohil B. Sc. Biotechnology | Dr. Arvind Kumar Institute of Advance Research,
Gandhinagar, Gujarat

3. Ms. Yuvanandini Bathula M. Sc. Chemistry Dr. S. Adimurthy KL Deemed to be University,
Andhra Pradesh

4, Ms. Sharmila Shaik M. Sc. Chemistry Dr. S. Adimurthy KL Deemed to be University,
Andhra Pradesh

5. Ms. Khushi Parmar M. Sc. Microbiology | Dr. Anill Kumar M. Nirma University, Ahmedabad,
Gujarat

6. Ms. Avantika Gohil M. Sc. Microbiology | Dr. S. Haldar Nirma University, Ahmedabad,
Gujarat

7. Ms. Khushi Shah B. Sc. Chemistry Dr. Pradeep Kumar Institute of Advance Research,

Agarwal Gandhinagar, Gujarat

8. Ms. Karthika R. M. Sc. Microbiology |[Dr. Satish Lakkakula  JAlagappa University, Karaikudi,
Tamil Nadu

9. Ms. Deepika N. M. Sc. Microbiology | Dr. Satish Lakkakula  JAlagappa University, Karaikudi,

Tamil Nadu
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10. Dr. M. Kannan

11. Mr. Siddharth Bose

12. Ms. Bidisha Mondal

13. Kakkad Sarthak Mukeshbhai

14. Mr. Swapnanil Goswami

15. Harshdeepsinh Narendrasinh
Gohil

16. Ms. Pooja Rajput

17. Mr. Rajyaguru Deep

18. Mr. Dhruv Korlekar

19. Mr. K. M. Vasantharajan

20. Ms. Susmita Saha

21. Mr. Jaiyanath S.

22. Mr. Krutarth Parekh

23. Mr. E. G. Santosh

24. Ms. Lavanya R. M

Ph. D. Chemistry

B. Tech. Chemical

B. Tech. Chemical

BS-MS Chemistry

M. Sc. Chemistry

M. Sc. Microbiology

M. Sc. Chemistry

M. E. Chemical

B. Sc. Chemistry

M. Sc. Biotechnology

M. Tech. Land &
Water Resource
Engineering

M. Sc. Chemistry
B. Tech. Computer

Science

M. Sc. Biotechnology

M. Sc. Biotechnology

Dr. Ramavatar Meena

Dr. Mrinmoy Mondal

Dr. Mrinmoy Mondal

Dr. Joyee Mitra

Dr. Subhadip Neogi

Dr. R. B. Thorat

Dr. Arvind Kumar

Dr. Anshul Yadav

Dr. Vaibhav
Kulshrestha

Dr. S. Dinesh Kumar

Dr. Bhoomi Andharia

Dr. Pabitra Baran
Chatterjee
Mr. Pardeep Kumar

Dr. Dinesh Kumar R.

Dr. Dinesh Kumar R.
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Ramakrishna Mission Vivekananda
College, Chennai, Tamil Nadu

Vellore Institute of Technology,
Vellore, Chennai, Tamil Nadu

Vellore Institute of Technology,
Vellore, Chennai, Tamil Nadu

[ISER (Indian Institute of Science
Education and Research) Kolkata,

West Bengal

Indian Institute of Technology,
Patna, Bihar

Nirma University, Ahmedabad,
Gujarat

Dr. B. R. Ambedkar National
Institute of Technology Jalandhar,

Punjab

Birla Institute of Technology &
Science, Pilani, Rajasthan

Mumbai University, Maharashtra

Muthayammal College of Arts &
Science, Tamil Nadu

IIT Kharagpur, West Bengal

Central University of Tamil Nadu,
Tamil Nadu

Indus University, Ahmedabad,
Gujarat

SRM Institute of Science &
Technology, Chennai, Tamil Nadu

Sastra Deemed to be University,

Tamil Nadu
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25. Mr. Mohamed Farves

26. Mr. Bipin Kumar Yadav

27. Ms. Anmol Chhipa

28. Mr. Abhishek Badrakiya

29. Mr. Prince Ranpara

30. Mr. RamGanesh M.

31. Ms. Vandana Yadav

32. Ms. K. M. Sapna

33. Ms. Jaya Mahawar

34. Ms. Tamanna Sharma

35. Mr. Siddhesh Kajrolakar

36. Mr. Harshal Dinesh Kumbhar
37. Mr. Atharva Chandrashekhar
38. Mr. Advait Sanjay Chavan
39. Ms. Harishma Hari

40. Mr. Dipak Rajgor

M. Sc. Chemistry

M. Tech. Chemical

B. Pharm.

M. Tech. Chemical

M. Tech. Chemical

M. Sc. Chemistry

Ph. D. Biofuel

Ph. D.

M. Sc. Biotechnology

M. Sc. Biotechnology

M. Tech.

Biotechnology

M. Tech. Chemical

M. Tech. Chemical

M. Tech. Chemical

M. Sc. Analytical

Chemistry

M. Sc. Biochemistry

Dr. S. Adimurthy

Dr. Hiren Raval

Dr. Subhash Chandra
Ghosh

Dr. Parul Sahu

Dr. Parul Sahu

Dr. Divesh N.

Srivastava

Dr. Sourish
Bhattacharya

Dr. Vaibhav

Kulshrestha

Dr. Monica G. Kavale

Dr. Avinash Mishra

Dr. Sourish

Bhattacharya

Dr. Hiren Raval

Dr. Hiren Raval

Dr. Hiren Raval

Dr. Ramavatar Meena

Dr. Sanak Ray
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Periyar University, Salem, Tamil
Nadu

Sant Longowal Institute of Engg. &
Tech., Sangrur, Panjab

Mahatma Gandhi College of

Pharmaceutical Sciences, Jaipur,
Rajasthan

Pandit Deendayal Energy
University, Gujarat

Pandit Deendayal Energy
University Gujarat

Paramkalyani College (Summer
Research Fellowship), Tamil Nadu

MMDU, Ambala, Haryana

MNIT, Jaipur, Rajasthan

Mohanlal Sukhadia University,
Udaipur, Rajasthan

Mohanlal Sukhadia University,
Udaipur, Rajasthan

Amity University, Mumbai,
Maharashtra

Institute of Chemical Technology,
Mumbai, Maharashtra

Institute of Chemical Technology,
Mumbai, Maharashtra

Institute of Chemical Technology,
Mumbai, Maharashtra

University of Kerala,
Thiruvananthapuram, Kerala

Shri A. N. Patel Post Graduate
Institute of Science & Research,
Gujarat
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41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Mr.

Ms

Ms

. Manisha Menat

. Dipen Makwana

. Mayuri Talpada

. Mansi Rohit

. Disha Rohit

. Hetal Jadav

. Jinal Salvi

Sanjay Chaudhary

. Jasmin Rajai

. Adithya Rajeev V.

. Pooja M.

. Sreeresmi M.

. Daslaniya Alvisha

M. Sc. Biochemistry

M. Sc. Biochemistry

M. Sc. Biotechnology

M. Sc. Biotechnology

M. Sc. Biotechnology

M. Sc. Biotechnology

M. Sc. Biotechnology

. Biotechnology

M. Sc. Biotechnology

M. Sc. Biopolymer

M. Sc. Biopolymer

M. Sc. Biopolymer

M. Sc. Organic
Chemistry

Dr. Pabitra Baran
Chatterjee

Dr. Pabitra Baran

Chatterjee

Dr. Sanak Ray

Dr. Arun Kumar Das

Dr. Avinash Mishra

Dr. Arun Kumar Das

Dr. Pradeep Kumar
Agarwal

Dr. Monica G. Kavale

Dr. Vaibhav A. Mantri

Dr. Ketan R. Patel

Dr. Rajaram K

Nagarale

Dr. Uma Chatterjee

Dr. Pabitra Baran
Chatterjee
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Shri A. N. Patel Post Graduate
Institute of Science & Research,
Gujarat

Shri A. N. Patel Post Graduate
Institute of Science & Research,
Gujarat

Shri A. N. Patel Post Graduate
Institute of Science & Research,
Gujarat

Shri A. N. Patel Post Graduate
Institute of Science & Research,
Gujarat

Shri A. N. Patel Post Graduate
Institute of Science & Research,
Gujarat

Shri A. N. Patel Post Graduate
Institute of Science & Research,
Gujarat

Shri A. N. Patel Post Graduate
Institute of Science & Research,
Gujarat

Shri A. N. Patel Post Graduate
Institute of Science & Research,
Gujarat

Dept. of Biochemistry and
Biotechnology, St. Xavier's College,
Ahmedabad, Gujarat

Central Institute of Petrochemicals
Engineering & Technology,
Maharashtra

Central Institute of Petrochemicals
Engineering & Technology,
Maharashtra

Central Institute of Petrochemicals
Engineering & Technology,
Maharashtra

T. N. Rao College, Saurashtra
University, Gujarat
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54. Ms. Tapariya Nehal
55. Ms. Mataliya Shivali
56. Ms. Kalavadiya Priya
57. Mr. Aditya Vyas

58. Ms. Ramya S.

59. Ms. P. Sneha

60. Ms. Vidhi Mahida

61. Ms. Payal Panchal

62. Mr. Harshdeepsingh Gohil
63. Ms. Jenisha Ranpariya
64. Ms. Kathodiya Chand
65. Mr. Ruturaj Kalola

66. Mr. Vivek Kanadiya
67. Mr. Abinash C.

68. Ms. Aashi Tyagi

69. Mr. Abhit Kumar Shah

M. Sc. Organic
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Marine Biology

M. Sc. Marine Biology

M. Sc. Physical
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Microbiology

M. Sc. Microbiology
M. Sc. Microbiology

M. Sc. Chemistry

B. Sc. Chemistry

M. Sc. General
Chemistry

M. Sc. Microbiology

M. Sc. Industrial
Microbiology
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Dr. Sukalyan Bhadra
Dr. Sukalyan Bhadra
Dr. Pabitra Baran
Chatterjee

Dr. Alok Ranjan Paital

Dr. S. Dinesh Kumar

Dr. S. Dinesh Kumar

Dr. Vaibhav
Kulshrestha

Dr. Joyee Mitra

Dr. R. B. Thorat

Dr. Khanjan Trivedi
Dr. Khanjan Trivedi

Dr. Sanjay Pratihar

Dr. S. C. Upadhyay

Dr. Sarvanan S.

Dr. Asish Kumar Parida

Dr. Monica G. Kavale

T. N. Rao College, Saurashtra
University, Gujarat

T. N. Rao College, Saurashtra
University, Gujarat

T. N. Rao College, Saurashtra
University, Gujarat

T. N. Rao College, Saurashtra
University, Gujarat

Department Of Marine and
Coastal Studies, Madurai Kamaraj
University, Tamil Nadu

Department Of Marine and
Coastal Studies, Madurai Kamaraj
University, Tamil Nadu

Chemistry Department, school of
sciences, Gujarat University,
Ahmedabad, India

Chemistry Department, School of
Sciences, Gujarat University,

Ahmedabad, India

Nirma University, Ahmedabad,
Gujarat.

Atmiya University, Rajkot, Gujarat
Atmiya University, Rajkot, Gujarat

Harivandana College, Saurashtra
University, Gujarat

GSFC University, Vadodara, Gujrat

Amrita Vishwa Vidhyapith School
of Physical Science, Tamil Nadu

University Institute of
Biotechnology, Chandigarh
University, Punjab

University Institute of
Biotechnology, Chandigarh
University, Punjab
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70. Ms. Neha Sharma

71. Ms. Antara Puranik
72. Mr. Saswat Acharya
73. Mr. Guljar Alam

74. Ms. Ranjana Suthar
75. Mr. Kariya Prince

76. Mr. Unagar Viren

77. Mr. Joshi Bhargav

78. Ms. Vastarpara Krishna
79. Mr. Divyesh Manghani
80. Ms. Charu Waghmare
81. Mr. Adarsh Bhavsar
82. Mr. Aadya Yadav

83. Ms. Kajal Monde

84. Ms. Vaishnavi Jaiswal
85. Mr. Shreya Bharti

M. Sc. Biotechnology

M. Sc. Botany

M. Sc. Biotechnology

B. Tech.
Biotechnology

M. Sc. Biotechnology

M. Sc. Organic
Chemistry

M.Sc Organic
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Biotechnology
M. Sc. Genetic
Engineering

M. Sc. Genetic
Engineering

M. Sc. Biotechnology
M. Sc. Genetic
Engineering

M. Sc. Biotechnology

Dr. Mangal Singh
Rathore

Dr. Vaibhav A. Mantri

Dr. Subir Kumar
Mandal

Dr. Sourish
Bhattacharya

Dr. Aneesha Singh

Dr. Joyee Mitra

Dr. Srinu Tothadi

Dr. Parul Sahu

Dr. Saroj Sharma

Dr. Rajendra Singh

Thakur

Dr. Avinash Mishra

Dr. Parineeta Agarwal

Dr. Mangal Singh
Rathore

Dr. Sourish
Bhattacharya

Dr. Sourish
Bhattacharya

Dr. Sourish
Bhattacharya

91 UfAde 2023 - 24 | Annual Report 2023 - 24|

Devi Ahilya Vishvavidhyalay,
Indore, Madhya Pradesh

Fergusson College Pune,
Maharashtra

University Institute of
Biotechnology, Chandigarh
University, Punjab

Arupadai Veedu Institute of
Technology, Paiyanur, Tamil Nadu

Mody University of Science and
Technology, Laxmangath, Sikar,
Rajasthan

School of Science R. K. University,
Rajkot, Gujarat

School of Science R. K. University,
Rajkot, Gujarat

School of Science R. K. University,
Rajkot, Gujarat

School of Science R. K. University,
Rajkot, Gujarat

School of Science R. K. University,
Rajkot, Gujarat

Devi Ahilya Vishvavidhyalay,
Indore, Madhya Pradesh

Devi Ahilya Vishvavidhyalay,
Indore, Madhya Pradesh

Devi Ahilya Vishvavidhyalay,
Indore, Madhya Pradesh

Devi Ahilya Vishvavidhyalay,
Indore, Madhya Pradesh

Devi Ahilya Vishvavidhyalay,
Indore, Madhya Pradesh

Devi Ahilya Vishvavidhyalay,
Indore, Madhya Pradesh
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86. Mr. Shreyansh Vamja
87. Mr. Henil Viradiya
88.

Mr. Keval Jivani
89.

Mr. Lingaraju Mahanthi
90. Mr. Avinesh M.
91.

Ms. Bharati Rana
92. Mr. Shubham Rank
93. Mr. Aswin Alichen
94. Mr. Chandan Kumar
95. Ms. Ankusha Tiwari
96.

Ms. Varsha Chandiramani
97.

Ms. Sanika Kshirsagar
98. Mr. Alwin George
99. Ms. Rupal Dubey
100. Ms. Deepali Gautam
101. Ms. Vedanshi Kuvadiya

M. Sc. Organic
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Organic
Chemistry

M. Sc. General
Chemistry

M. Sc. Biotechnology

M. Sc. Biotechnology

M. Sc. Organic

Chemistry

M. Sc. Environmental
Science

M. Sc. Environmental
Science

M. Sc. Biotechnology

M. Sc. Biotechnology

M. Sc. Biotechnology

M. Sc. Botany

M. Sc. Biotechnology

M. Sc. Biotechnology

B. Tech. Chemical

Dr. Srinu Thothdi

Dr. Srinu Thothdi

Dr. Sanjay Pratihar

Dr. Sarvanan S.

Dr. Dinesh Kumar R.

Dr. Pradeep Kumar

Agrawal

Dr. Anshul Yadav

Dr. Vaibhav A. Mantri

Dr. Santlal J. Jaiswar

Dr. Avinash Mishra

Dr. D. R. Chaudhary

Dr. Mangal Singh
Rathore

Dr. Satish Lakkakula

Dr. Pradeep Kumar

Agrawal

Dr. Arup Ghosh

Dr. Anshul Yadav
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Indrashil University, Ahmedabad,
Gujrat.

Indrashil University, Ahmedabad,
Gujrat

Harivandana College, Saurashtra
University, Gujarat

Amrita Vishwa Vidhyapith School
of Physical Science, Tamil Nadu

Department of Biotechnology, R. V.
S. College of Arts and Science,
Sulur, Coimbatore, Tamil Nadu

Devi Ahilya Vishvavidhyalay,
Indore, Madhya Pradesh

Indrashil University, Ahmedabad,
Gujarat

National Forensic Science
University, Gandhinagar, Gujarat

National Forensic Science
University, Gandhinagar, Gujarat

Lochoo Memorial College of
Science & Technology, Jodhpur,
Rajasthan

Lochoo Memorial College of
Science & Technology, Jodhpur,
Rajasthan

Lochoo Memorial College of
Science & Technology, Jodhpur,
Rajasthan

Christ Deemed to be University,
Bangalore, Karnataka

Devi Ahilya Vishvavidhyalay,
Indore, Madhya Pradesh

Shree Shankaracharya Professional
University, Bhilai, Chhattisgarh

Indrashil University, Ahmedabad,
Gujarat
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102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

Mr. Narendrakumar Baraiya

Mr. Jatin Jana

Mr. Kuldip Rathod

Ms. Jahanvi Parmar

Mr. Utsav Ashwinbhai Jagad

Mr. Vimalbhai Hareshbhai

Parmar

Ms. Shruti Jitendragiri

Goswami

Ms. Ruchi Jaiswal

Ms. Ankita Maheta

Ms. Payal Kushwah

Mr. Siddharth Joshi

Ms. Fiza Parveen

Ms. Shravi Jain

Mr. Bagada Parth

Ms. Rafiya K.T.

Ms. Safina Banu K.P

B. Tech. Chemical

B. Tech. Chemical

B. Tech. Chemical

M. Sc. Microbiology

M. Sc. Organic

Chemistry

M. Sc. Analytical
Chemistry

M. Sc. Toxicology

M. Sc. Genetic
Engineering

M. Sc. Chemistry

M. Sc. Biotechnology
M. Sc. Genetic
Engineering

M. Sc. Biotechnology
M. Sc. Biotechnology
M. Sc. Organic

Chemistry

M. Sc. Marine Biology

M. Sc. Marine Biology

Dr. Hiren Raval

Dr. Bhaumik Sutariya

Dr. Parul Sahu

Dr. Anshul Yadav

Dr. Sukalyan Bhadra

Dr. Sukalyan Bhadra

Dr. Arvind Kumar

Dr. Bhoomi Andharia

Dr. Pankaj D. Indurkar

Mr. K. G. Vijayanad

Dr. Hiren Raval

Dr. Monica G. Kavale

Dr. Arup Ghosh

Dr. S. Adimurthy

Dr. V.
Veerugurunathan

Dr. V.
Veerugurunathan
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Nirma University, Ahmedabad,
Gujarat

Nirma University, Ahmedabad,
Gujarat.

Nirma University, Ahmedabad,
Gujarat

Indrashil University, Ahmedabad,
Gujarat

Marvadi University, Rajkot, Gujarat

Marvadi University, Rajkot, Gujarat

National Forensic Science
University, Gandhinagar, Gujarat

Devi Ahilya Vishvavidhyalay,
Indore, Madhya Pradesh

T. N. Rao College, Saurashtra
University, Gujarat

Govt. Girls P. G. College, Ujjain,
Madhya Pradesh

Devi Ahilya Vishvavidhyalay,
Indore, Madhya Pradesh

Bhilai Mahavidhyalay, Bhilai,
Chattisgarh

Sardar Patel University, Balaghat,
Madhya Pradesh

T. N. Rao College, Saurashtra
University, Gujarat

Kerala University Of Fisheries and
Ocean Studies, Panangad, Kochi,
Kerala

Kerala University Of Fisheries and
Ocean Studies, Panangad, Kochi,
Kerala
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118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

Mr. Mohammed Sijahudeen
EK.

Ms. Lavanya R. M

Ms. Maitri Patel

Mr. Herish Rabadiya

Mr. Revant Kumar

Mr. Devashish Pandya

Mr. Jatin Rajani

Ms. Kyaara Joshi

Ms. Pooja Gupta

Mr. Vinit Kumar Rathod

Ms. Nidhi Kalyani

Ms. Makwana Rachanaben

Ms. Katrodiya Prishitaben

Ms. Km. Sapna

Mr. Gohil Divyarajsinh

Surendrasinh

Mr. Pratik Singh

Ms. Muskan Mulla

M. Sc. Marine Biology

M. Sc. Biotechnology

M. Sc. Microbiology

M. Sc. Organic

Chemistry

M. Sc. Organic
Chemistry

M. Sc. Analytical
Chemistry

M. Sc. Chemistry

M. Sc. Analytical
Chemistry

M. Sc. Analytical
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Microbiology
M. Sc. Microbiology
Ph. D.

B. Tech. Information
Technology

M. Sc. Biotechnology

M. Sc. Biotechnology

Dr. V.
Veerugurunathan

Dr. Dinesh Kumar R.

Dr. D. R. Chaudhary

Dr. S. Adimurthy

Dr. Sarvanan S.

Dr. Arvind Kumar

Dr. Sanjay Pratihar

Dr. Hitesh Sarvaiya

Dr. B. Nisar Ahmad

Dr. S. Adimurthy

Dr. Pabitra Baran
Chatterjee

Dr. Subir Kumar
Mandal

Dr. Subir Kumar
Mandal

Dr. Vaibhav
Kulshrestha
Dr. Pardeep Kumar

Mr. K. G. Vijayanad

Mr. K. G. Vijayanad
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Kerala University Of Fisheries and
Ocean Studies, Panangad, Kochi,
Kerala

Sastra Deemed to be University,
Tamil Nadu

P. P. Savani University, Surat,
Gujarat

Marvadi University, Rajkot, Gujarat

Marvadi University, Rajkot, Gujarat

Marvadi University, Rajkot, Gujarat

Marvadi University, Rajkot, Gujarat

Marvadi University, Rajkot, Gujarat

Marvadi University, Rajkot, Gujarat

Marvadi University, Rajkot, Gujarat

Marvadi University, Rajkot, Gujarat

Indrashil University, Ahmedabad,

Gujarat

Indrashil University, Ahmedabad,
Gujarat

MNIT, Jaipur, Rajasthan
U. V. Patel College of Engineering,
Ganpat University, Gujarat

P. P. Savani University, Surat,
Gujarat

Lochoo Memorial College of
Science & Technology, Jodhpur,

Rajasthan
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135. Mr. Bhawtik Jani

136. Mr. B. Tahir Hussain

137. Ms. Chavda Drashtiben
Sanjaybhai

138. Ms. Shrutiben Kothadiya

139. Ms. Vebhashri Chouhan

140. Ms. Bhawana Raikar

141. Ms. Shruti Shah

142. Ms. Dhameliya Hiralben
Bhimjibhai

143. Ms. Kaneria Falshruti
Bhaveshbhai

144, Mr. Machale Vishwjeet
Rajkumar

145. Ms. Yewale Vaishnavi Sanjay

146. Ms. Mulla Najaneen Taimur

147. Ms. Kashish Sharma

148. Mr. Zarekari Naved
Kutbuddin

149. Ms. Satpute Vrushali Laxman

150. Ms. Satpute Vaishanavi
Jitendra

B. Tech. Chemical

M. Sc. Chemistry

B. Tech. Chemical

M. Sc. Microbiology

M. Sc. Genetic

Engineering

M. Sc. Biotechnology

M. Sc. Organic
Chemistry

M. Sc. Microbiology

M. Sc. Microbiology

M. Sc. Organic

Chemistry

M. Sc. Organic
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Microbiology

M. Sc. Organic
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Organic
Chemistry

Dr. Parul Sahu

Dr. Hitesh Sarvaiya

Dr. Puyam Singh

Dr. Sandhya Mishra

Dr. Arup Ghosh

Dr. Sonam Dubey

Dr. Shilpi Kushwaha

Dr. Arup Ghosh

Dr. Anshul Yadav

Dr. Sumit Kamble

Dr. Sumit Kamble

Dr. Sumit Kamble

Dr. Sonam Dubey

Dr. Alok Ranjan Paital

Dr. Srinu Tothadi

Dr. B. Nisar Ahmad
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Pandit Deen Dayal Energy
University, Gandhinagar, Gujarat

Shri Maneklal M. Patel Institute of
Science and Research, Kadi Sarva
Vishwavidhyalay, Gandhinagar,
Gujarat

Nirma University, Ahmedabad,
Gujarat

Indrashil University, Ahmedabad,
Gujarat

Devi Ahilya Vishvavidhyalay,
Indore, Madhyapradesh

Govt. Girls P. G. College, Ujjain,
Madhyapradesh

Mafatlal Gagalbhai Science
Institute, Navarangpura,

Ahmedabad, Gujarat

Indrashil University, Ahmedabad,
Gujrat

Indrashil University, Ahmedabad,
Gujrat

Shree Chhatrapati Shivaji College
Omerga, Umargav, Maharashtra

Yashavantrao Chavan Institute of
Science, Satara, Maharashtra

Yashavantrao Chavan Institute of
Science, Satara, Maharashtra

JECRC University, Rajasthan

Yashavantrao Chavan Institute of
Science, Satara, Maharashtra

Yashavantrao Chavan Institute of
Science, Satara, Maharashtra

Yashavantrao Chavan Institute of
Science, Satara, Maharashtra
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151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

Ms. Sanjana Mahaver

Mr. Kamble Kunal Govind

Mr. Suryavanshi Kanhaiyalal

Kundanlal

Ms. Janhavi Sanjay Gholap

Ms. Rajashri Govind Pawar

Mr. Jadhav Mahesh Kalidas

Mr. Suryavanshi Ajay Raju

Mr. Parmeshwar Sanjiv

Mr. Pravin Rajendra Hiremath

Mr. Waghmode Anil Ganpat

M. Sc. Organic
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Organic
Chemistry

M. Sc. Organic

Chemistry

9.4. PIXTS fIPHT | Skill Development

M. Sc. Microbiology

M. Sc. Chemistry

M. Sc. Chemistry

M. Sc. Life Science

M. Sc. Microbiology

Dr. B. Nisar Ahmad

Dr. Puyam Singh

Dr. Mrinmoy Mondal

Dr. Pramod B. Shinde

Dr. Pramod B. Shinde

Dr. Subhash Chandra

Ghosh

Dr. Joyee Mitra

Dr. Subhash Chandra

Ghosh

Dr. Sumit Kamble

Dr. Sukalyan Bhadra
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JECRC University, Rajasthan

Shree Chhatrapati Shivaji College
Omerga, Umargav, Maharashtra

Rajashree Shahu College, Pathri,
Sambhajinagar, Maharashtra

Sandip University, Mahiravani,
Trimbak Road, Nasik, Maharashtra

Sandip University, Mahiravani,
Trimbak Road, Nasik, Maharashtra

Shree Chhatrapati Shivaji College
Omerga, Umargav, Maharashtra

Shree Chhatrapati Shivaji College
Omerga, Umargav, Maharashtra

Shree Chhatrapati Shivaji College
Omerga, Umargav, Maharashtra

Yashavantrao Chavan Institute of
Science, Satara, Maharashtra

Yashavantrao Chavan Institute of
Science, Satara, Maharashtra

Date(s)
Sr. No. From To Title of SDP Total | Male |Female Convener
1, 14-06-2023 | 16-06-2023 |Seaweed cultivation 18 9 9 Dr. Vaibhav A. Mantri
17-06-2023 | 18-06-2023 Jand processing 33 23 10 Dr. Arup Ghosh
19-06-2023 | 21-06-2023 [technology 22 16 6 Dr. V. Veeragurunathan
21-06-2023 | 23-06-2023 23 18 5
01-07-2023 | 02-07-2023 112 70 42
10-07-2023 | 10-07-2023 11 0 11
16-08-2023 | 18-08-2023 25 0 25
09-10-2023 | 11-10-2023 23 17 6
01-11-2023 | 03-11-2023 25 15 10
24-11-2023 | 25-11-2023 27 18 9
17-01-2024 | 19-01-2024 22 14 8
2. 17-05-2023 | 17-05-2023 |Theory and practical 73 29 44 Dr. Subarna Maiti
aspects of household
solar thermal gadgets
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3. 12-09-2023 | 14-09-2023
4, 24-07-2023 | 28-07-2023
5. 17-11-2023 | 20-11-2023
6. 04-08-2023 | 11-08-2023
29-12-2023 | 29-12-2023
7. 21-08-2023 | 25-08-2023
8. 01-01-2024 | 31-12-2024
9. 01-04-2023 | 31-03-2024

Microalgal diversity and
their biotechnological
potentials

Plant Tissue Culture and
Gene Technology

Fermentation
Technology

Solar Salt production
process and quality

control aspects

Sophisticated Analytical
Techniques

Apprenticeship
Summer Training /
Dissertation /

Internship

Total

13

12

15

20

38

160

678
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4 9 Dr. Subir Kumar Mandal

3 9 Dr. Mangal S. Rathore
Dr. Avinash Mishra

0 5 Dr. Sourish Bhattacharya

1 0 Dr. Alok R. Paital

15 0

12 8 Dr. Divesh N. Srivastava
Dr. Gopala Ram Bhadu

28 10 Mr. K.S.Zala

69 91 Dr. Avinash Mishra

A 361 A 317 A1

10. RIPR Ud W | Awards and Recognitions

Sr. No. Award and Awardee (s) Recognizing
Recognition Organization/Society/Committee
1. Councillor Dr. D. R. Chaudhary Indian Society of Soil Science, New Delhi
2. Fellow Dr. Arup Ghosh Crop and Weed Science Society (CWSS), West
Bengal
3. CSIR Women Achievers in Dr. Shilpi Kushwaha CSIR HQ
STEM
4. Best Employee Dr. Rahul J. Sanghavi CSIR-CSMCRI
5. Outstanding Scientist Award | Dr. Sumesh Chandra Society of Tropical Agriculture, New Delhi
Upadhyay
6. Member Dr. Kamalesh Prasad “Start Up"” task focre of Gujarat Unit of Cl
7. Jury Member Dr. Kamalesh Prasad Award Applications for IGCW-2023
8. Invited member Dr. Kamalesh Prasad National Task Force for Bio stimulants-Indian

Chambers of Commerce (ICC)
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9. Invited member
10. Official Nominator
11. Member

12. Life Member
13. Life Member
14. Member

15. Member

16. Life member
17. Member

18. Expert Member
19. Member

20. Member

Dr. Kamalesh Prasad

Dr. Kamalesh Prasad

Dr. Divesh N. Srivastava

Dr. S. Neogi
Dr. S. Neogi
Dr. V. Veergurunathan

Dr. Pramod B. Shinde

Dr. Pramod B. Shinde

Dr. Bhoomi Andharia

Dr. Bhoomi Andharia

Dr. Sukalyan Bhadra

Dr. L. Sathish
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Bio stimulant Sub Committee, Ministry of
Agriculture & Farmer Welfare

VinFuture Prize, VinFuture Foundation, Hanoi-
Vietnam

Executive Council, Gujarat Science Academy 2023-
2025

Chemical Research Society of India (CRSI)
Society of Materials Chemistry (SMC)
International Society of Applied Phycology, Japan

Governing Body, G. H. Raisoni University,
Saikheda, Madhya Pradesh

Indian Society of Ethanopharmacology

Board of Study, Water Resources Engineering, M.
S. University of Baroda, Vadodara

Selection Committee of Assistant professor in area
of Civil-Water Resources Engineering at MS
University of Baroda

Indian JSPS Alumni Association

Seaweed Research and Utilization, India

11. faewr & uﬁlﬁ'ﬁ% | Deputation Abroad

Duration
Sr. No. Name & Designation Overseas Institution
From To

1. Dr. Sumit Kumar Pramanik, The Research Council of Hesselt 13/10/2023 29/10/2023
Senior Scientist University, Belgium

2. Dr. R. Veeragurunathan, Principal | M/S PT Indo-Rama Synthetics TBK, 21/09/2023 05/10/2023
Scientist Jakarta, Indonesia

3. Dr. Moutusi Manna, Senior University of Helsinki, Finland 21/11/2023 01/12/2023
Scientist

4. Mr. Jeet Sharma, SRF (UGC) Institute Charles Gerhadt 01/02/2023 31/07/2023

Montpellier (ICGM), France
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5. Mr. Sunil Luhar, SRF (DST Inspire) | Royal Melbourne Institute of 08/05/2023 07/05/2024
Technology (RMIT), Melbourne,
Australia
6. Mr. Sooraj S EV Sreenath, Project | Royal Melbourne Institute of 20/06/2023 19/06/2024
Associate Il Technology (RMIT), Melbourne,
Australia
7. Ms. Sana Imtiazbhai Jindani, SRF | University of North Carolina at 08/07/2023 29/07/2023
(CSIR) Charlotte, NC, USA
&
University of California, Davis, CA, 01/08/2023 30/04/2024
USA
8. Mr. Jeet Sharma, SRF (UGC) Royal Melbourne Institute of 03/02/2024 02/08/2024
Technology (RMIT), Melbourne,
Australia
9. Ms. Kinjalben Bajiravbhai Patel, | Royal Melbourne Institute of 04/03/2024 03/03/2025
SRF (CSIR) Technology (RMIT), Melbourne,
Australia
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1. ITSTHTYT f{AUTT / Rajbhasha Division

HTHSTE IR - HTHUHHNSR TS H FAUTTep JSTHTST et & SrUTer b A1Y-H1Y I T dbrilep| Mafaird ol fg=dt # Hepr=r
TUT ST GRT ST I Ug T BT VAT fhar ofTdT 8 | T &1 femat faHTT SRR St H fgwat HTNT &1 TRe Ud 8ol SUdiT &
mua;qﬁ SHTASTAT & WU HTHT & =0 A Yeg TRdfd & TR B SRR § 1 98 2023-2024 & R fe=d! faum gr1 Fafafad srd
YU fHu |

RTSTHTUT YR -TER

el FRaod & SR H ISHW faUT, 8 HAe™, YRd WBR GRI a¥ 2023-2024 & o 9 driewd aqaft
fauTezef/ AT Al a1 ISTUTT SHraf-aa iAfa 3 T &' Uity fasa mran ofR aeteieht srgurer gq gfad faran
faHib 14-15 RydaR, 2023 T% guI & SIfSTd fe=<dl fdas TARIE-2023 Td ol SiRae YR ISTUTST e | SR BT
gfaff foram T iR 39 IaH  faied fory U few<t 2 Rie) SiR Ha®f 2 3 U Jaursf I TR & AT H-aa-
AT DT ST HRIATTRT |
fe=dl foaw & SR W f&AT® 29/01/2024 ¥ 02/02/2024 F TR T~ Twrg TR W71 39 SR fafid gfeanfirarstt S
YeaTaet, TR a1 et &2 ey Ui, SHfadr urs/ R o, sidteRt au1 THER ara/aTeTR URiT/31S] a1dh Ufaaifiran
BT TS a1 T | Hfafea Seme gRT Sii-ams U &1 4t Siraer fasa e, fors eanteat 4 S gdd YT fem|
f&A11® 05 TRaAY, 2024 B =<t AwTg THOH U4 =<l f[Gas THRIE &7 Sror foham o forad g iy & =9 d o, ()
et ueq, peufd, WeR ued fayfaera, ey TR, ToRTd A “fay & uiktea o fR=<f fava R sarer fean | sa woRig &
T e & SR ST uferifarsit & fasiarsii e qregra i fsar |
R H 51 X3 MY 1l Ud IR WeNfifasdl o1 Saa # UaR-UGR 8q S dx1e o R fgwal Hr & f3fvra g
TH-URBTe S IR, fa o, famm, IstHTeT fauTT @t wieT, R a9 Td shefiie sy ufieT, Twbfa
AUTHHTER UAT § UHTRId fhu e |
31/03/2023 T% BT HHATRA! & fg=a ! I Taeh TRex e fpar |
FHRIAIYS BB B! Hfermar Hrafadi= o fg=<t o 3 g gferd fasarman|
%mgﬁw,%W$&mmRW$ﬁwwwﬁﬁﬁ%ﬁﬁWW%§ﬁmmm:e«n%srm"r
|

=< eriemar

TR H ITHTH gl & SfABIAS TN &1 FeTal o, I & Tt Sl i il T o1 -1 qUT ASTHTST SIS &
TRIT seraH fFawl/ s, et QiteatR T g & TH®RI ¢ g SHd-9H0 TR SRR &1 STaTer o 7T |

{1 23/05/2023 HI €1 AT (TEAT TA-TR dh-1! HHARY/ AR, TURT -1 Ud deb-1p! HHARY/SHYSRY) B W=
T ST | 9 e &t TSR U famrgt uafa Ruid w=a Teddh traum & fawg wR Arfes g ulem 33 3q T
WQWWW| S BT b UTRIEUET ST, Ab= <], IR Rl s, Hredemgsm g ags fag
TR, |

f&A1® 10 STRA TE 11 3T, 2023 B BT BT H ISTHTST <t BT TG SR YT B 3R 390 SHamal o
TH-p! U I Y2 B & I IV 'SR 2.0' (3T ¢d) TUT Tl 2eg Rig - U ggd ud THash vssahixr & favg war
it fe=<t e - T8 -FriwIen &1 Smaier faan 7| 39 Hrismar § uRkiemrerar & w0 § $ft Arig g, gd a3 U,
RTSTHTST AU, 778 HATE, HRA TRBR THEAT 1 3T PO 2.0 HTHELR IR AdgTe UaH Hi |
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o TP 31/01/2024 B TR & A Td TR BTt o feet & SHTABTRIS STanT &) 9gTa1 & oq 2ne T H fg=t 1

WA Td ARG ST [T R TR & 9l FBiiHD! & o T et SRR o1 SaTo foal 1| 39 SRiRmem §
RATAT Td UFRIEUIETAT & F9 H ST, 3R, T, Y&, §d aRks YU JF+e Td gd THRI-IISTHTS Haf-aa, TegsrEaR-
PTITAR SR SATS, HTGR STHET & | T T 7 s fewdt U 7 SasTy T Ueh g 8 QRIT H1H1 71 § Ud 38 Tkghd],
TIfey, UTepd, agﬁm,Wmamww$wﬁﬁ$m@wwwmwﬁﬁ&mwﬁmﬁw
Td ARG 5 |

T 08/12/2023 1 GBI B RISTHINT =i & U Td ST ¥ QRabiad &1 YHer [dvg W T gl cad
PHTIRITAT BT TSI o 1T ford SHrafaa § SifHard &0 ¥ fart S aT Sl & IR H faRgd SaRT oo gU TSTHTNT SR
%%rm 3(3) ¥ it Gt HITSIG! B! fgHTt =0 T FIR B3 1 HfFardar qut e ! &1 Tiie & IR H fawgd Aanie=H

T

aﬁﬂaﬁ@mﬁa?elaaﬁ

* T P WA feaq AR U7 ulReg R faq TaRTE Ud Hugsis R -Jeaumfiemsns & smafsd aa die s da &
o 0 e, -], R, AHug 3117 =t T TR - T v fehan 7T |

Tagair?ﬁ IeR, ey, TH.aN.g, W, vemafAe Wi, fafid faum o Senfia /afafdd Bl &1 sTawasdgaR Sfare auT
THUI BT fhaT T |

TR & IS AU GRT THI-THT TR TN DI Ugd/MRIE0 HRisHH, Yobd als, URex, Ja-1-ars, ATHUE 1S &
fgumiieror s frarmn |

TR BT M Ufdde 2022-23 F1 fgat 3aTe Ud ChUI HId dHrabs g e HehT= fbar |

I N YARTH 371 9T axTe Ud faqTt o it ot fg =<t yraTare o St st anfee i fearmar |

%——Q&W@wﬁrﬁqﬁ

o R R TH™ U1 o SR e H T 37 HTOT3HT o Ul o Sk fg=al H Srar fg 1ot & 9or |

TS faaTe! § TR & oft fAUTT @ SR Ued auT Sebferd e Uiid RUIe duR &1 TS 3R IASTHTT fIHET, ufde &=,
TaE DI A I HTHIME IR, TATA TUT ARIH T, HITTR D1 Hol 75 |

TSTHTYT AU, T8 HATe, YR TRBR I &R famrgt wifa Ko o) aeftem w = ==t ot meft vd ggme e farg off & wrafag=
R Ifera rars o1t
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*  TRISTHTY ST FrAfd, HTGTTR I TSTHTNT TTTA 1 SHTE! RUIE Hofl 7T |

o g & SR AN <t HRIRTaArst Bt RO quT IASTHIS Hrf-aa- TAfY &) 95H! B HRIGd T =T Ieera-1d BT b
foga fYuie ugemgsm ot gt vrmmRmarsii o it faar |

o HUHSSIHR-PATAT, s foeeit Td ARIG, HIaTTR I e Trfal favef o) aeftem wR =i o 39 dr-agd R a9y e da
T eI o1 3T o T T ReRicaR Al a1 g |

%E"faﬁwﬁ'ﬂw
ﬁ%%ﬁwmﬁmmaﬁaﬂméﬁ , 1= AR IGa & Sreaerdl | ISTHTY SHraf-aa- iifd & o Tl &
BSIRRSEE |

*  TRISTHTY HTAf-aa iHfd, HITTR gRT Ao srefaries Tt dah! & ST o1 - fasa mar vd T o TerumeT
HIATH I T d TaTaR o 9 H Jferd fopar |

o Y 2023-2024 F SR TR & YIS [QUF/STHTT/THTE BT ISTHINT Hraf-aa- Taieh sriafas e fasar mar forges siafa,
QU /SFUTTT /M IS! B fewl T & SR oo § 317! RT3 o FHTT o AT -7 TSTHTYT & TRTH TR 1 9gIaT ¢ og
Tea H iGd  quT faumT & SrawaddrfaR i<l 3rare i Suasy SR Y |

LGSR

o IRH U U Zl T 3ifdmad Hraf ! Jeral o7 & H H ay H JorHIT fg=dl & Ta9s &1 & ard 16 HHAmal /
YT P REBR fe MY |

* 2023-2024 T fg=dl Frafaga & 3fS Bq o= vary o3 & fore faurmeger- ufora fewmg ud siftmifiet faumT, faummens-
STV aTet IR Ud Sraviei et faHT, Tt SFHTT SR RY- IR faHTT &1 =i faar T |

o IR AMYSTRS STl B fgwdl & TN b1 UITe ol & 3e=d U 10 31U, 2023; TR & RITIHT 33 & 3aeR R IRH H
fo=dl o Ta9s o1 A arel TR & T fewdl Ut 9 U TR-fRet Heh et oo} &t “_retuTeT Sraf-aee B 390 HHaR”
IR UGH fbu Ty |

o R uwre % SR fafay ufaaifiarstt g 3 fasidrel & dabTa REBR SR Uieire faam | dem 19 12 & =<t fawa o
aiferes 3idh YTt HRA a1l SHATRA] & el o YR d [T T |

HRIT Y ACTHTIT BT TRBR

TRIF BT Y 2022-2023 H SR ASTHIST F F AF FHrafaee & fIe rsTHT Sifed [RIBRY 3 dvs/arad For/cee/amarse! &
¥oft o @ & & Tty RTSTHTOT FHI REPR TIE §ofT | 98 TR 14 RIieR, 2023 F1 fo=e} 39w & SR W T
Do T8 VT Hail 4T 3167 HHR fHYT o B HHe gRTY0NH GRIT b (=1 ST ol FiaTe o1 U fovar |

<A eI ER- TR

o oM &1 SmASHAERY H o<l H TaR-UNR /q ifYe ¥ 31t fe=l it age ol & TRa U1 & Jranford Trifiie
el Bt gfd & Sfarfd af 2023-2024 T AT HraT-aa- T & IS T Td TRIM & gER dqMw! gRT <t
GRS B UehTRIM B oe/RNY U= M-8R Ui fasar |

o ST TUTAI I HIg, 3N gRT “goidel- geael o1 W i & SuanT fawy i gt & At asmie o fagme wfa
TP & JelTs, 2023 37 H UHIRId gl
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o T HHAY YIS, aRE UM a1, Td ST, Hif~y YNl Urusy, aRE dFTfd gRT - Fuems SR-Fuauriiamasrs 3 dar faa
T} AT - e BTN SR AN AT g " SATASB R UfehT b SR, 2023 37 T Yeh1RId g3T|
o 3T FfiRn Rig, WY RS gRT QeI STHIel U sg3udl daumalhas fiva R B & el axfe ow
"JHTFAHR" UAHT P HRART, 2024 3h B YHTRId g3l
* SI HIf~ YEUIUIUSY, aRE ARTHS gRT “STEMR HRd 5q IS 9id $iR gt &t uriffidar fava R f o Aefira axe
o "faR" U1 o RideR, 2023 3ih Td “HRA & T #  SieRTPTa firele aui-2023 &1 ez wiftd # rerHmoT feet o e
fava R R o e g A e TRg TSTUTST faHTT, 718 T, HRA WRBR 1 It SRId HR TG ASTHTST GRITH Y ST eI
UfAehT & RideR, 2023 3feh H UpTRIT 3|

ITSTHTYT S giifd | Official Language Implementation Committee

ShHIP ATH/UeATH

1. 81 B fifarE, Fewes 3G

2. ST PIf=T Y07 UT0ST, Uy AP TG U4 ISTHTST SATRIBRY
3. 7. SR I A, U IS RS

4. o7, fe¥ . a9, v aee By

5. 1. yHiG ot Rig, yue dxnf=e RS

6. 1. (g sifen Rig, v aafe BEAY)

7. ot GlugpaR T, arfar, alky afe B

8. &1 Mfde It alg axe B

9. ot yig AR WRHM™, INY IS A

10. 1. MUTAR™E UTg, IRy e

1. ST, UrSd Tg, I7e BSEE)

12, ot U =5 3ifcra, T=meH RS e

13. off dmcwaq e, TRINIG SHTABRT e, 07/11/2023 ¥
14. off YT 31TelG, HER Td %Y HABRT e

15. oft faiie FUR 3gm, fo<d ud ovar iffpt | Tew, 22/09/2023 A%
16. oft I AR Wi, foT ud o st | e, 23/09/2023 ¥
17. ot T S, g™, SFHIT SIBRY RS

18. ot IR AR 2, H18 o=t erfared Te-Haee®
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2. {1 A1 by | Knowledge Resource Center

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. The KRC has its own
webpage. This facility is also available on INTRANET within CSMCRI Campus to benefit the scientists/research scholars to link at
their respective fields.

Resources

There are plenty of materials in the KRC in the print as well as E-form. A rich collection of library that include journals,
encyclopaedia’s, reports, patents, standards, conference proceedings, training manuals, maps/charts, CDs/DVDs, etc. The
holdings of the print resources in the KRC ason as on 31.3.2024 are:

Sr. No.| Particulars Collection as
on 31.3.2024
1. Books (English) 12506
Books (Hindi) 1209
2. E-Books 160
3. Thesis 79
4, Back Vols. 27446
5. Micro-cards 67
6. Microfilms 1326
7. Reprints 2698
_ _Total A 46189
Databases

Databases and other digital materials are playing an increasingly important role in the library's reference services and research.
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:

Sr. No. Title of Database

Derwent Innovation

Web of Science

ASTM

Sci-Finder

ACS Journals

Nature Online

ProQuest Thesis & Sci. Tech Ebooks
Science Online

Chem Draw

iThenticate Plagiarism Software
| Grammarly Software

S DLV NU A WN =

- O
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Printed and E-Journals

KRC is subscribing 57 International and 13 National Journals. The KRC is a member of National Knowledge Resources
Consortium, which is providing access to more than 4500 e-journals from major publishers such as Elsevier, ACS, RSC, IEEE,
Springer, Nature, T&F, OUP and Wiley. Also several databases covering wide disciplines through NKRC Consortium.

DDS (Document Delivery Service)
The KRC has also provided DDS to other libraries, such as CSIR Libraries, DST Labs, DRDO, IITs, IISERs and other universities.
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3. A9 I91Y9 YPHIF | Human Resource (HR) Cell

HR Cell of CSIR-CSMCRI, Bhavnagar offers Summer Training / Dissertation / Internship programs for graduate (B. Tech./B.
Pharm./B. Sc.)/postgraduate (M. Tech. & M. Sc.) students seeking academic projects under the mentioned titles, spanning from
3to 12 months as part of their curriculum. For the years 2023-2024, total 160 students were trained.

With the aim of active alumni networking and cordial relationship between alumni and current working research scholars, HR
Cell organized an Alumni Engagement Event on 13/09/2023 through virtual mode. Another objective of the event is to know the
alumni’s views about their journey at CSMCRI, view-point about institute and what could be done for the betterment/visibility of
the institute. Total 138 alumni attended this event and about 12 speakers shared their views followed by general discussion.
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Retirement/ Voluntary/Transfer/Termination/Resignation

Name

Designation

Date of
retirement/relief

Remarks

Dr. Anil Kumar M

Dr. (Mrs.) Meena
Rajnikant Rathod

Mr. Sachin Mehrotra

Mr. Haresh
Jerambhai Baraiya

Mr. Virendra K.
Rathod

Senior Scientist

Principal Technical Officer

Section Officer (S&P)

Safaiwala

Senior Technician (2)

Finance & Accounts Officer

10-05-2023

31-05-2023

16-06-2023

31-07-2023

10-07-2023

13-10-2023

Technical Resignation

Superannuated

Transferred to CSIR-IICT,
Hyderabad

Superannuated

Voluntary Retired

Transferred to CSIR-HQ
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7. Mr. Kalubhai Lab. Assistant 30-11-2023 Superannuated
Kanjibhai Makwana
8. Mr. Harshad B. Senior Technician (2) 30-11-2023 Superannuated
Nathani
9. Mr. Pravin M. Parekh | Senior Technician (3) 31-12-2023 Superannuated
3REI3ATE SUTAA | RTI Compliance
Period Opening Receipts under | Received in Disposal Closing
balance 6(3) the quarter balance
Apr—Jun 14 08 21 36 05
Jul - Sept 05 19 19 40 03
Oct - Dec 03 16 07 23 03
Jan —Mar 03 14 06 20 03
fafary sarerm= | Distinguished Lectures
Sr No. Name Designation Date of Lecture Title of Lecture
1. Dr. B Gopalan Scientific Advisor, Division of 06.04.2023 Novel organic reactions &
Crop Protection Chemicals, reagents of interest in Indian
CSIR-Indian Pharmaceutical & Chemicals
Institute of Chemical Industries
Technology (IICT), Hyderabad
2. Dr. Prashant Kumar | Postdoctoral fellow, University 23.06.2023 Precision Manufacturing of
of Michigan, Ann Arbor Advanced Materials driven by
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Dr. Ashish Khodifad

Dr. Roxy Mathew Koll

Dr. Seema

Retina Super Specialist,
Bhavnagar

Indian Institute of Tropical
Meteorology, Pune

CSIR-IPU

14.07.2023

09.10.2023

20-21.07.2023

1 TfTaE 2023 - 24 | Annual Report 2023 - 24

Eye problems in Digital Era

Coastal Compound Floods in a
Changing Climate

IP Awareness with a special
emphasis on patent and IP
Commercialization and

Category/Level
of posts

HregamsR- Aeauasiiemaems & smrevr ifa &1 fearaa

Implementation of Reservation Policy at CSIR-CSMCRI

Total no. of filled
up posts

Number of SC’s
(with percentage)

Discussion

Number of ST’s
(with percentage)

Number of
OBC'’s (with
percentage)

Scientist Gr IV (in pay
band 3 & 4)

Technical Gr lll (in
pay band 2, 3, & 4)

Technical Gr Il (in pay
band 1 & 2)

Technical Gr | (in pay

band 1)

Group-A (in pay band
38&4)

Group-B (in pay band
2)

Group-C (in pay band
1)

Safaiwala (in pay
band 1)

09
(10.34 %)

06
(18.18%)

05
(11.36%)

02

(33.33%)

Administration

00
01
(6.25%)

04
(19.05%)

01
(100%)

05
(5.75%)

03
(9.09%)

04
(9.09%)

00

01
(20%)

02
(12.50%)

01
(4.76%)

00

11
(12.64%)

07
(21.21%)

09
(20.45%)

00

03
(18.75%)

08
(30.10%)

00
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vl rad ¥ fere Rreraa Rraror afif

Grievance Redressal Committee for SCs/STs

Name

Designation

Dr. J. R. Chunawala

Dr. P. S. Subramanian

Dr. Pramod B. Shinde

Mr. Jayesh Chaudhari

Mr. H. M. Tadavi

Mrs. Sarla M. Solanki

Mr. Subhash Chander Antil

Name

Chief Scientist

Chief Scientist

Principal Scientist

Senior Technical Officer |
Senior Technician Il
Technician 1l

Controller of Administration

Member
Member
Member
Member
Member

Designation

Ex-Officio Chairperson

Member-Secretary

3iafve Rreraa afufa | Internal Complaint Committee

Till 28/12/2023

Dr. (Mrs.) Subarna Maiti
Dr. D. R. Chaudhary

Dr. (Mrs.) Saroj Sharma

Dr. (Ms.) Bhoomi Andharia
Dr. Shibaji Ghosh

Dr. (Mrs.) Mina R. Rathod
Ms. Diptiben I. Desai

Mr. Subhash Chander Antil
From 29/12/2023

Dr. (Mrs.) Subarna Maiti
Dr. (Ms.) Aneesha Singh
Dr. Hiren D. Raval

Dr. Nikhilesh Trivedi

Dr. (Mrs.) Parul Sahu
Mrs. Sarla M. Solanki
Mrs. Lataben Shah

Mr. Subhash Chander Antil

Senior Principal Scientist

Principal Scientist

Principal Scientist

Principal Scientist

Principal Scientist

Principal Technical Officer

Advisor & Principal, Golden Tomorrow High School,
Janaben Meghjibhai Dafda Education Trust Chitrakut
Nagar, Opp. Maglam Hall, Bharat Nagar, Bhavnagar
Controller of Administration

Senior Principal Scientist

Principal Scientist

Principal Scientist

Scientist

Scientist

Senior Techinician |

Social Worker & Trustee, Bhavnagar Vrudhashram Trust,
A/101, Rushabh Darshan, Shilpnagar, Kalanala,
Bhavnagar

Controller of Administration

Presiding Officer
Member
Member
Member
Member
Member
Member

Convener (Ex-Officio)

Presiding Officer
Member
Member
Member
Member
Member
Member

Convener (Ex-Officio)
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19 Rrerad afifda | Local Grievance Committee

Name

Designation

® NV AW =

Dr. Arvind Kumar

Dr. (Ms.) Aneesha Singh
Dr. Santlal J. Jaiswar

Mr. Brindesh B. Modi
Mr. Sunil G. Dalal

Dr. D. R. Chaudhary

Mr. Sameer J. Bhatti

Mr. Sanjay K. Dave

Mr. M. N. Parmar

Mr. Nripendra Chandalia
Mr. Subhash Chander Antil
Liaison Officer [SC/ST]

Liaison Officer [OBC]

Chief Scientist

Principal Scientist

Senior Technical Officer Il
Senior Technician |
Section Officer (G)
Principal Scientist
Technical Assistant
Senior Technician Il
Laboratory Assistant
Section Officer (S&P)
Controller of Administration

Chairperson
Member

Member

Member

Member

Member

Member

Member

Member

Member
Member-Secretary
Ex-Officio member

Ex-Officio member
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4. T / QAR / STRIRTET / 399 BT TS

Conferences / Seminars / Workshops / Events Organized

One Week One Laboratory Campaign & CSMCRI Foundation Day

To showcase the legacy and achievements of CSIR laboratories to the society, ‘'One Week One Lab (OWOL)' campaign was
celebrated at CSIR-Central Salt & Marine Chemicals Research Institute (CSIR-CSMCRI), Bhavnagar, during April 10-14, 2023
through various integrative events such as Start-up and Industry Meet, Skill Development Events, Science Outreach, Interactions
with Beneficiaries.

World Environment Day-2023 Celebration

As part of "World Environment Day-2023" on 05.06.2023, all staff members of CSIR-CSMCRI took Mission Lifestyle for
Awareness (LiFE) Pledge at institute auditorium. Further on 08.06.2023, plantation was done by the Chief Guest Prof. (Dr.) Shyam
R. Asolekar and Director, CSIR-CSMCRI. Further, fruits plants were distributed among the staff members. Moreover, on
08.06.2023, a lecture was delivered by the Chief Guest Prof. (Dr.) Shyam R. Asolekar on “Sustainable technologies for water &
wastewater management” and Dr. Soumya Haldar (Sr. Pri. Scientist) gave a lecture on the "Environmental research & activities
carried out at CSIR-CSMCRI".
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Independence Day
Independence day was celebrated at CSIR-CSMCRI & MARS Mandapam on 15.08.2023

CSMCRI Alumni Event
An Alumni Engagement Event was organized on 13/09/2023 through virtual mode. Total 138 alumni were attended this event
and about 12 speakers were shared their views followed by general discussion.
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CSIR Foundation Day

82" CSIR Foundation Day was celebrated at CSIR-CSMCRI on October 13, 2023. The Chief Guest of the event, Prof. Devang V.
Khakhar, INAE Chair Professor & Former Director IIT Bombay 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.

Swachhata Campaign-2023

On the occasion, of “Swachhata Special Campaign 3.0" celebration from 2™ to 31" October, 2023; permanent staff members of
CSIR-CSMCRI gave shram daan on 2™ October 2023, to carry out the cleanliness drive in its office campus as well as in the field
station at Mandapam. The drive was led by Dr. B. Ganguly, Chief Scientist & Sr. Most Scientist, followed by Shri Subhash Chander
Antil, COA, and other staff members. Further, a plantation program was undertaken at its residential colony on 9" October 2023.
Plantation was done by Dr. Kannan Srinivasan, Director CSIR-CSMCRI, Dr. B. Ganguly, Chief Scientist & Sr. Most Scientist,
followed by Shri Subhash Chander Antil, COA, and other divisional and sectional heads. Moreover, Bhavnagar Municipal
Commissioner Shri N. V. Upadhyay, IAS, delivered an illuminating lecture on "Swachhata”. Further, an MOU was signed for BIRAC
(DBT) sanctioned project between CSIR-CSMCRI and BMC in the gracious presence of Dr. Kannan Srinivasan, Director CSIR-
CSMCRI and Shri N. V. Upadhyay, IAS and Commissioner, BMC, for establishment of an “"Field scale wetland system” for sewage
treatmentand use for a circular economy, thereby benefiting the society and protecting the environment.
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51" Shanti Swarup Memorial Tournament (SSBMT)

51% Shanti Swarup Memorial Tournament (SSBMT) (Indoor Zonal 1)-2023 Games were arranged at CSIR-CSMCRI 17-19 October
2023.

Janjatiya Gaurav Divas

3" Janjatiya Gaurav Divas 2023 was celebrated at CSIR-CSMCRI on 28.11.20223 with Mr. Amiraj Khavad, Assistant Commissioner,
Department of Tribal Development, Rajkot as Chief Guest, Mr. Maldev Sinh, Tribal Development Officer as Guest of Honour, and

Mr. Hareshbhai, President, Adiwasi Vikas Mahamandal, Bhavnagar as Guest of Honour. Scientists from CSMCRI presented their
research on salt, seaweed farming, and seaweed products.
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Prelude to IISF-2023

Pre-Fest Event of India International Science Festival (IISF-2023) was celebrated at CSIR-Central Salt & Marine Chemicals
Research Institute (CSMCRI), Bhavnagar with the objective of 'Public Outreach of Science and Technology in the Amrit kal' on
22/12/2023 (Friday). This program worked to connect students and scientists under the aegis of public outreach during
Amritkal. In this event, the students visited the laboratories in various scientific divisions of CSIR-CSMCRI and learned about the

research development works. According to nodal person Dr. Mangal Singh Rathore, about 300 students and teachers from
schools of Diu, Amreli, and Bhavnagar participated in this program.
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TR T fay ot frael & ofaeR W 10 SHaS, 2024 &1 TURIE &1 SIS fora 7T | 30 THRIE B g shwefta e va srqeem

%?TH EHSTETE & SR, U1, Rd= TRI, STAR T Sifafd Jufyd @ aur "fay & sedt iRt &1 uifiemdr favg w ares
|

Republic Day
Republic day was celebrated on 26.01.2024 in CSIR-CSMCRI, Bhavnagar & MARS Mandapam.
i« NI ot

TR H &A% 05 BRaY, 2024 &1 =<l feaw THRIg &1 e fovar mar fored g ifafy & &0 & o, (F) FReq . e,
FAuld, R e fayfasmerd, aeay R, ToR1d - “fay & aRueg @ fe< fava R aarer= fean|

Medical Test Camp

A medical Test Camp was organized at CSIR-CSMCRI under Phenome India CSIR Health Cohort Knowledgebase from 08 to 11
February 2024. The aim of Phenome India CSIR Health Cohort is to increase the predictive accuracy of diagnosis and prognosis
of complex disorders, and to develop a prospective longitudinal cohort of CSIR employees and their family, to develop clinically
useful personalized risk prediction score for complex metabolic disorders, and creation of a biorepository. This camp was
organized for CSIR employees/ pensioners and their spouse. In this camp, a total of 179 participants were present. Different
types of tests were performed like Oscillometry for lung, Fibro scan of liver, Spirometry for lung, Anthropometry, ECG, Skin
testing, Gut microbiome, Body Composition and advance Blood Test. All tests were performed with 40 volunteers of the institute
using advanced tools and techniques. This camp was a collaborative effort of CSMCRI-Bhavnagar, IGIB-New Delhi, NEIST-
Jorhat, and NCL-Pune.
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International Conference on Advances in Salt and Marine Chemicals: Brine Mining, Purification and Resource Recovery
(ICASMC-2024)

An International Conference on Advances in Salt and Marine Chemicals: Brine Mining, Purification and Resource Recovery
(ICASMC-2024) was organized at CSIR-Central Salt & Marine Chemicals Research Institute (CSMCRI), Bhavnagar, Gujarat in
association with the Indian Salt Manufacturers’ Association (ISMA) and Indian Exhibition Services (IES) on 22-23 February 2024.
The conference was attended by approximately 300 delegates from industry and academia from many countries and
highlighted the latest developments in the field of salt and marine chemicals.
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5" India International Seaweed Summit and Expo

5" India International Seaweed Summit and Expo was jointly organized by CSIR-CSMCRI and Indian Chamber of Commerce at
India International Centre, Delhi, 19-20 March 2024 which was attended by representatives from several industries, research
institutes, and universities from India and abroad.

International Woman's Day at CSIR-CSMCRI

In March 2024, CSIR-CSMCRI celebrated International Women'’s Day with a successful event organized by the Institute's women
staff, under the guidance of the Director Dr. Kannan Srinivasan. Highlights included CSIR-CDRI's Director, Dr. Radha Rangarajan’s
lecture on "Navigating Science and Gender" and Dr. Vividha Dubey’'s talk on "Cervical Cancer and Diet in Women,"
complemented by cultural performances from research students. The event also welcomed the wives of male employees.
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Staff List

Director

Dr. Kannan Srinivasan, M. Sc. Ph. D.

Salt & Marine Chemicals

Chief Scientist
Arvind Kumar, M. Sc., Ph. D., Head of Division

Senior Principal Scientist
Sumesh C. Upadhyay, M. B. A., Ph.D.

Principal Scientist
Alok R. Paital, M. Sc., Ph. D.
Bhoomi R. Andharia, M. Tech., Ph. D.

Scientist:

Sumit B. Kamble, M. Sc., Ph. D.

Bipin Gordhanbhai Vyas, M. E., Ph.D.
Parul Sahu, M. Tech. Ph. D.

Senior Technical Officer Il
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, . T.1., M. A.

Technicianll
Mahesh H. Makwana, I.T. 1., B. A.

Laboratory Assistant
Jitendra L. Chauhan

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.

Senior Scientist
Govind Sethia, M. Sc., Ph. D.
Sanjay Pratihar, M. Sc., Ph.D.

Scientist
SaravananS., M. Sc., Ph. D.
Lakhya J. Konwar, M. Sc., Ph. D.

Senior Technician|l
Aliraza Habib Bhai Lakhani, S. S. C.

Analytical & Environmental Science Division
and Centralized Instrument Facility

Chief Scientist
Bishwajit 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.
Soumya Haldar, M. Sc., Ph.D.
ShobhitS. Chauhan, M. Sc., Ph. D.

Principal Scientist

Pabitra B. Chatterjee, M. Sc., Ph. D.
Arun Kumar Das, M. Sc., Ph. D.
Babulal Rebary, M. Sc., Ph. D.
Rajendra S. Thakur, M. Sc., Ph. D.
Amal K. Mandal, M. Sc., Ph.D.

Senior Scientist

Hitesh T. Saravaia, M. Sc., Ph. D.

Srinu Thothadi, M. Sc., Ph. D.

Sumit K. Pramanik, M. Sc., Ph. D.

Gopal R.Bhadu, M. Tech., Ph. D.

Shilpi Kushwaha, M. Sc., Ph. D.

Anil Kumar M., M. Tech., Ph. D. (Resigned 10/05/2023)

Scientist
B. Nisar Ahamed, M. Sc., Ph. D.
Sanak Ray, M. Sc. Ph.D.

Senior Technical Officer Il
Vinod P.Boricha, M. Sc., Ph. D.
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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., 1. T. I.
Pradip V.Parmar,S.S.C,, . T.I.
Viral L. Vakani, B. Sc.

Satyaveer K. Gothwal, H.S. C.

Technicianll
Harpalsinh D.Rathod, H.S.C., . T.1.
NarshibhaiR. Baraiya, S.S.C., I. T. 1.

Technicianl|
ParagR.Vala,S.S.C, 1. T. 1.

Multi Tasking Staff
Deepak J. Parmar, 11" Std

Natural Products & Green Chemistry

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.

Principal Technical Officer
Meena R. Rathod, M. Sc., Ph. D. (Superannuated 31/05/2023)

Membrane Science & Separation Technology
Chief Scientist

Vinod K. Shahi, M. Sc., Ph. D., Head of Division

Puyam S. Singh, M. Sc., Ph. D.

Senior Principal Scientist
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Amit A. Bhattacharya, M. Sc., Ph. D.

Principal Scientist

Suresh K. Jewrajka, M. Sc., Ph. D.
Vaibhav Kulshrestha, M. Sc., Ph. D.
Hiren D.Raval, M. E,, Ph.D.

Uma Chatterjee, M. Sc., Ph.D.
Saroj Sharma, M. Sc., Ph. D.
Nirmal K. Saha, M. Sc., Ph. D.
Sanjay D. Patil M. Tech., Ph. D.
Rajaram K. Nagarale, 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

Mrinmoy Mondal, M. Tech., Ph. D.
Anshul Yadav, M. Tech., Ph. D.
Pankaj D. Indurkar, M. Tech.

Principal Technical Officer
Pravinchandra D. Maru, B. Tech.
B.S.Makwana, B. Tech.

Senior Technical Officer |
Shaktipalsinh D. Raijada, B.E. M. B. A.

Technical Officer
Govindkumar G. Amaliar, B. E.

Technical Assistant
UpendraT.Rathod, Diploma Eng. (w.e.f. 22/05/2023)

Technician|
Soham M. Gohel, I. T.I., Diploma Eng.
Mahesh Thakur, I. T. 1.

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.

Senior Scientist
Bhupendra K. Markam, M. Tech.
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Sourish Bhattacharya, M. Tech., Ph. D.

Senior Technical Officer|
Rajeshkumar Dhandhukiya, B. E.

Technical Officer
Sameerkumar Prajapati, B. E.
Vipin C.Joshi, B. E.

Technical Assistant
Riddhi Tejas Bosamia, M. Sc., Ph. D.

Senior Technician Il
Narendrakumar Bhambhi, Diploma Eng.

Technicianll
Kaushik Danidhariya, I. T. 1.

Applied Phycology & Biotechnology

Senior Principal Scientist

Vaibhav Mantri, M. Sc., Ph. D., Head of Division
Arup Ghosh, 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.
Aneesha Singh, M. Sc., Ph. D.

Senior Scientist
Monica Kavale, M. Sc., Ph. D.
Moutusi Manna, 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. (w.e.f. 04/05/2023)
Jigar V. Prajapati,M. Sc. (w.e.f. 19/06/2023)

Senior Technician I
Harshad B. Nathani, S.S. C. (Superannuated 30/11/2023)

Senior Technician|
Prakashbhai Ambaliya, H.S.C., . T.1.
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MARS Mandapam

Principal Scientist
V.Veeragurunathan, M. Sc., Ph. D.
DineshkumarR., M. Tech., Ph. D.

Scientist
Satish Lakkakula, M. Sc., M. B. A., Ph.D.
DineshkumarS., M. Sc., M. Phil,, Ph. D.

Senior Technical Officer Il
S. Thiruppathi, M. Sc.

Assistant Section Officer
Baratharaja R. Ramaiah, M. Com.

Plant Omics

Senior Principal Scientist

Pradeep K. Agarwal, M. Sc., M. Phil., Ph. D., Head of Division
Asish K. Parida, M. Sc., Ph. D.

Principal Scientist
Doongar R. Chaudhary, M. Sc., Ph. D.

Senior Scientist
D.R.Gangapur (Transferred 16/06/2023)

Senior Technicianll
Prakash Dodiya, S.S. C.

Research Planning

Chief Scientist
Bishwaijit B. Ganguly, M. Sc., Ph. D., Head of Division

Senior Technical Officer Il
Rajesh J. Tayde, M. Sc., Ph. D.

Technical Assistant
Dushyantsingh Rajpurohit, M. Sc. (w.e.f. 27/06/2023)

Technicianll
Chhaya Dabhi, M. A.

Business Development & Information
Management

Chief Scientist
Kamalesh Prasad, M. Sc., Ph. D., Head of Division
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Principal Scientist Information Technology
Shibaji Ghosh, M. Sc., Ph. D.

Kanti Bhooshan Pandey, M. Sc., Ph. D. Senior Principal Scientist

. . Pardeep Kumar Lochab, Head of Division
Senior Scientist

Sandipkumar Vaniya, M. E.
Kandeeban M., M.B. A, Ph.D.

Senior Technicianl
Pramod N. Makwana

L. Ketan A. Chauhan
Scientist

Nikhilesh Trivedi, M. Tech., Ph.D. S F : i
Civil Engineering Section

Laboratory Assistant
Kokilsbir R Partriar Superintending Engineer
Manjibhai P. Makwana, Diploma Eng.

Knowledge Resource Center . . .
Senior Technical Officer

Jayeshkumar K. Mokani, B. E.

Vinod Kumar Agrawal, M. Sc.

Technical Officer
Anand N. Choudhari, B.Sc.,, M. LiB. Sc.

Senior Technicianlll
P.M. Parekh, Diploma Eng. (superannuated 31/12/20223)

Senior Technician Il
Anandkumar A. Pattani, S.S. C., Diploma

Dipakbhai M. Chauhan, S. Y. B. Com. . .
Senior Technicianll

. . Ashokbhai B. Mojidra, H.S. C.
Academic Affairs )
Technical Assistant

Chief Scientist Harshal J. Wagh, B. E. (w.e.f. 23/05/2023)
Divesh N. Srivastava, M. Sc., Ph. D, Coordinator-AcSIR
) ) Technicianl|

Excutive Assistant Snehal S. Bhabhor, I.T.1. (w.e.f 09/06/2023)
Vaishali Boricha

Laboratory Assistant
Human Resource Jayprakash B.Kanada

Senior Principal Scientist Safaiwala

Avinash Mishra, M. Sc., Ph. D, Head of Division Haresh J. Baraiya (Superannuated 31/07/2023)
Ashokbhai B. Havalia

Principal Scientist

AlokR. Paital, M. Sc. Ph. D. Design Drawing & Workshop Engineering

ISTHTYT TP IE Scientist
Vijay K. Gunturu

Principal Scientist
HIf-A YEUTUTUSY, M. Sc., Ph. D, ISTHTST SfABR] Senior Technical Officer Il

Krushnadevsinh S. Zala
o fowdl srgare®
ARSI HHR L, FIdh IR (f%‘-—fﬂ] Technical Officer
Raymond Soreng

Senior Technicianlll
Prasenjit Adhikary
|_Sanjay K. Dave
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Senior Technicianll
Surendrasinh Gohil
Maheshkumar R. Gajjar
Hitesh M. Tadvi

Bhavesh A. Bhatti

V.K.Rathod (VRS 10/07/2023)

Senior Technicianl|
Nitin G. Borle
Piyushkumar B. Vaghela
Brindesh B. Modi

Technicianll

Shabir H. Saiyad
SunilbhaiS. Chaudhari
Chetankumar G. Vaghela

Laboratory Assistant
Mukesh K. Chauhan

Safety

Senior Scientist
Rishikesh S. Chormare, B. E., M. B. A,, Safety Officer

Director Secretariat

Senior Stenographer
Mobhsin R. Kaldoriya, B. A.

Technicianll
Manish R. Vasava, H.S. C.

Laboratory Assistant
Mansukh N. Parmar, S.S. C.

Administration

Controller of Administration
Subhash Chander Antil

Administrative Officer
Venkateswarlu Gadde (w.e.f. 11/08/2023)

Section officer
Sanjay D. Chauhan
Sunil G. Dalal
Goravendra Shukla
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Private Secretary
Vishal J. Gohel

Assistant Section Officer
Ashish S.Badheka

Dheeraj Goyal

Jayesh N.Parmar

Security Officer
Jagannatha Rao Kakulavarapu

Senior Secretariat Assistant
Hardik V. Makwana
Jiten Mahato

Junior Secretariat Assistant
Meetbhai P. Makwana
Kalpesh V. Padaya

Milan P. Gohel

Dharmik J. Kakadiya

Sanjay Dandotiya

Abhishek G. Bhil

Technicianll
Rajesh J. Jani

Technicianl|
Jayraj B. Makwana
llyas B. Belim

Clerk
Dharmendra B. Raval

Laboratory Assistant
LavajibhaiS. Vaghela
Kalubhai Makwana (Superannuated 30/11/2023)

Guest House Attendant
Manish K. Boricha
Vinodbhai J. Padaya

Multitasking Staff
Kishorbhai N.Rana
Bhavnaben T. Kanada

Farrash
Devendra M. Chudasama
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Finance & Accounts

Finance & Accounts Officer
Hari N. Meena, M. A. (w.e.f. 22/09/2023)
Vinod K. Ojha (Transferred 13/10/2023)

Assistant Section Officer
Ravi H. Patel, M. Com.
Chetan Prakash, M. A.

Junior Secretariat Assistant
Pranaykumar A. Bhatt, M. B. A.
Mayur V. Nathani, M. Com.
Shobhit Sharma, H.S. C.

Rajdeep (Transferred 15/09/2023)

Senior Technicianll
Bharatbhai M. Parmar, B. A.

Technician|
Nisha Mojidra, B. A.

Canteen Attendant
Sunny D.Rathod, S.S. C.
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Stores & Purchase

Stores & Purchase Officer
Bhola Azad

Section Officer
Nripendra Chandalia
Sachin Mehrotra (Transferred 16/06/2023)

Assistant Section Officer
AlpabenT. Trivedi

Senior Secretariat Assistant
Kajalben M. Dhameliya

Junior Secretariat Assistant

Umaben V. Gohil

Kaushal K. Jha (w.e.f.02/06/2023)
Sandeep Pandey (Resigned 31/08/2023)

Senior Technician|l
Manubhai M. Rathod

Senior Stenographer
Prabhat Kumar

Technicianl|
Jayeshkumar C. Vankar
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