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“From the

Director's Desk”

GCreetings and a warm welcome to the CSIR-National Chemical Laboratory (CSIR-NCL), Pune. It is
my pleasure to present the Annual Report for the year 2023-24, which highlights the laboratory's
accomplishments during the year in advancing scientific knowledge and transforming it into
impactfultechnology.

The laboratory made significant strides in fundamental sciences, publishing 365 research
papers with an average impact factor of 5.8 in esteemed national and international peer-reviewed
journals, including high-impact ones like Chemical Society Reviews, Advanced Energy Materials,
Advanced Materials, Applied Catalysis B: Environmental, Matter, Nature Physics, Nature Plants. To
safeguard thisintellectual output, 50 Indian patents and 69 foreign patents were filed. Additionally,
43 Indian and 35 foreign patents were granted to CSIR-NCL during the year, reflecting work from
previous years. Moreover, 74 research students successfully completed their doctoral theses under
the mentorship of CSIR-NCL scientists.

During the year, the laboratory successfully licensed significant know-hows namely,
Process for production of bacterial nano-cellulose from the indigenous bacteria
Komagataeibacter Rhaetoius for wound healing application, A test kit (CHT-KIT) for the detection
of chloral hydrate adulteration in toddy, Process for zeolite rejuvenation for fighter aircrafts of the
Indian Air Force and Indian Navy, and a know-how for integrated pest and pathogen management
in agriculture using fungi and their metabolites. The laboratory successfully completed industry
sponsored research and consulting projects with several clients. Considerable R&D funding was
also received through competitive grants from various funding sources. The National Collection of
Industrial Microorganisms (NCIM) and the Central Analytical Facility (CAF) provided crucial
technical support to industry and academic clients. The laboratory also received funding through
CSR projects. As aresult of all these efforts, the laboratory earned a healthy external cash revenue of
aboutINR29 Crores.

During the year, CSIR-NCL continued its efforts in developing several important
technologies through various CSIR funded projects that are aligned with the laboratory's thematic
roadmap. Under the Clean Energy theme, significant advances were made in developing AEM
electrolysers, improving PEM fuel cell performance through high activity catalysts and thinner
bipolar plates, exploring novel electrodes and catalysts for sodium and lithium batteries. CSIR-NCL
also led a consortium of 14 members from industry and R&D institutes to successfully defend the
proposal for setting up one of India's first Hydrogen Valley Innovation Clusters. They valley is
expected to begin operations in FY 24-25. Under the Cl chemistry theme, the scientific team
concluded a detailed due diligence exercise of our patent protected DME technology for industrial
clients, and also initiated a collaborative program on digital twinning of this technology. As part of
the Sustainable Chemical Industry theme, our scientists continued to develop novel continuous
flow process chemistries for fine and specialty chemicals. An ambitious consortium mode R&D
program was conceptualised in partnership with the Center for Process Innovation, UK and
multiple Indian pharmaceutical companies. This program is expected to be launched in FY 24-25.



In the Circular Economy theme, the lab provided critical scientific inputs to the depolymerisation
mission program and also showed novel catalytic synthesis of value added chemicals from waste
polyolefins. Further, depolymerisation of polyesters from mixed plastic waste was optimized to
increase yields of value added monomers and a novel electrochemical depolymerisation route was
demonstrated for waste PVC and PUs. Under the biotherapeutics theme, our scientists worked
closely with industry to develop biosimilar monoclonal antibodies. Also, a novel process for the
purification of snake and scorpion anti-venoms was developed. In the Agritech theme, based on
the background working done for NMR characterization of honey, we initiated a new program on
the characterization of honey samples from Meghalaya. Also, efforts were initiated to separate
valuable essential oils from floral extracts using modern distillation technologies. We expect many
ofthese technologiestoreach the stage of licensing toindustry partners.

The year 2023-24 is the Platinum Jubilee year of CSIR-NCL. As part of the year-long
celebrations, several important events were organized such as the One Week One Lab (OWOL)
program, Indo-Australian Joint Meeting on Green Hydrogen, 5th NCL-RF Annual Student
Conference, RAENg-INAE Bilateral Policy Exchange on Green Hydrogen, National Safety Week, a
unique health program called Phenome India- CSIR Health Cohort Knowledgebase (CSIR-Cohort),
and the Bioeconomy Conclave. In this platinum jubilee year, CSIR-NCL also organized several key
lectures delivered by eminent scientists and faculties. Dr. Kris Gopalakrishnan, Chairman, Axilor
Ventures & Co-founder, Infosys, delivered the CSIR Foundation Day Lecture. The CSIR-NCL
Foundation Day lecture was delivered by Dr. Naushad Forbes, Co-Chairman, Forbes Marshall, on
the 'Role of R&D in the Indian Innovation Ecosystem. Prof Ruchi Anand, Indian Institute of
Technology, Bombay rendered the National Science Day lecture titled “Sensing platforms for
Aromatic Pollution Detection.” Mr. Subramani Ramachandrappa, Founder and Managing Director
of Fermbox Bio Pvt. Ltd., Bengaluru, delivered the National Technology Day Lecture on the topic
“Science and Entrepreneurship.” Prof. Stefan Mecking, Chair of Chemical Materials Science,
University of Konstanz, delivered the Dr. R. A. Mashelkar Endowment Lecture on “Recyclable and
Degradable Polyethylene-like Material Enabled by Catalytic Methods.” Prof. Chetan Singh Solanki,
[IT Bombay delivered a talk on "Six Points Understanding of Climate Change & Corrective Actions".
Dr. Sharad Joshi, Senior Safety Management Consultant, delivered an awareness talk on Safety
Managementon the National Safety Day.

During the year, CSIR-NCL signed MoUs with several clients including Security Printing &
Minting Corporation of India Limited (SPMCIL), Chemdist Process Solutions Private Ltd, Indian
Institute of Science, Department of Biotechnology, Organization for Rare Diseases India,
Meghalaya Farmers'(Empowement) Commision (MFEC), Glenmark Lifesciences Limited,
International Centre for Genetic Engineering and Biotechnology (ICGEB), and Envalior India
Private Limited.

In the fiscal year 2023-2024, CSIR-NCL conducted 15 Skill Development Programs, training
152 individuals and skilled 287 summer interns. Additionally, the Science Outreach Resource Center
organized 7 Jigyasa programs and facilitated visits of more than 300 students from various schools
and colleges,enhancing community interaction and outreach efforts.

I acknowledge the invaluable contributions of the scientists, staff, and students of CSIR-
NCL. Their dedication and hard work have been key to the Laboratory's success, and | extend my
appreciation to each of them. | also extend thanks to the Research Council and Management
Council of CSIR-NCL, DG-CSIR, and the staff at CSIR HQ, New Delhi, for their continued cooperation
and unstinted support.

(Ashish Lele)
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Vision

To be a globally
recognized and
respected R&D
organization in the area
of chemical sciences and
engineering.

To become an
organization that will
contribute significantly
towards assisting the
Indian chemical and
related industries in
transforming themselves
into globally competitive
organizations.

To become an
organization that will
generate opportunities
for wealth creation for
the nation and, thereby,
enhance the quality of
life for its people.

Vision, Mission, Guiding principles & Values

To carry out R&D in
chemical and related
sciences with a view to
eventually deliver a
product, process,
intellectual property, tacit
knowledge or service
that can create wealth
and provide other
benefits to NCL's
stakeholders.

To build and maintain a
balance portfolio of
scientific activities as well
as R&D programs to
enable NCL to fulfill the
demands of its
stakeholders, present
and future.

To create and sustain
specialized Knowledge
Competencies and
Resource Centers within
NCL which can provide
support to all
stakeholders of NCL.

To contribute to the
creation of high quality
Ph.D. students with
competencies in the area
of chemical, material,
biological and
engineering sciences.

{ ¢ )
| | ) |

oS
Guiding
Principles
and Values

To be deeply committed
to the success of our
stakeholders.

To create and sustain a
self - driven and self -
managed learning
organization with a high
degree of internal and
external transparency.

To encourage a culture of
collective and principle-
centred leadership.

To value the dignity of
the individual and deal
with people with a sense
of fairness and without
bias, prejudice or favour.

To nurture the highest
standards of integrity
and ethical conduct.

CSIR-NCL Annual Report 2023-24
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Organization Chart

Shri Narendra Modi Dr. Jitendra Singh Dr. (Mrs.) N. Kalaiselvi Dr. Ashish K. Lele
Prime Minister of India Union Minister for S&T and Secretary, DSIR & Director, CSIR-NCL
& President, CSIR Vice-President, CSIR Director General, CSIR

S&T Business
Support Development

Resource
Centers

© Chemical Engg. © (Catalyst Pilot © Human Resource © Engineering © Administration © Technology
Process Dev. plant Management Services Management Group
© C(atalysis & Inorganic © Center for Materials @ Intellectual Property e Glass Blowing © Finance & © Contract &
Chemistry Characterization Group Accounts Legal Support
o Organic o Central NMR © Publication & Science o Stores & © Public Relations &
Chemistry Facility Communication Purchase Events Management
© Physical & Materials © Digital Information ~ © Technology © Management
Chemistry Resource Center Management Information System
Group
© Polymer Science © National Collection @ Safety
& Engineering of Industrial Management
Microorganisms
© Biochemical © NCLinnovations © Knowledge
Sciences Resource Center
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Research Themes and Areas

© (Clean Energy
© 1 Chemistry
© Circular Economy

[ »n V]

Sustainable Chemical Industry
Biosimilars

Biomass
Agritech

Catalysis and Inorganic Chemistry

Catalyst Design and Scale-up

Petroleum and Petrochemicals

Fine and Specialty Chemicals

Environmental Catalysis and Renewable Energy
Biomass to Fuels and Chemicals

CO, Capture and Utilization

9 99 9 o o o

C1 Chemistry

Chemical Engineering and
Process Development

Continuous Flow Manufacturing
Biochemical and Biological Engineering
Modelling and Simulations

Process Intensification and Scale-up
BEP and Lab Demo/ Pilots

o 9o o o o

Organic Chemistry

Chiral Synthesis

New Synthetic Methodologies

Drugs and Pharma, Natural Products
Chemical Biology

Bio-Organic and Bio-mimetic Chemistry

9 99 o o o

Molecular Diversity based Chemical Genetics

Physical and Materials Chemistry

Advanced Materials

Nanostructures and Nanomaterials
Spectroscopy and Time Resolved Techniques
Theory and and Simulation

X-ray Crystallography

9 o o o0 o o

Energy and Storage Materials

Polymer Science and Engineering

Controlled Polymerization Techniques
Polymerization Catalysis

Natural Polymers/ Biopolymers
Encapsulation/ Electrospinning
Polymer and Materials Modeling

o o o0 o o

Complex Fluids and Polymer Engineering

Biochemical Sciences

Agricultural Biotechnology, Crop & Nutrition
Diagnostics and Therapeutics

Industrial Microbiology and Biocatalysts
Bio-Nanotechnology

Enzyme Engineering

9 o o0 o o

Plant Tissue Culture
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Research Council

HAIRPERSON DIR DR
Prof. A. B. Pandit Dr. Ashish Kishore Lele
Vice Chancellor, Director, CSIR-National Chemmical Laboratory,
Institute of Chemical Technology, Dr. Homi Bhabha Rd, Pune — 411008

Nathalal Parekh Marg,
Matunga, Mumbai - 400019
Secretary

Dr. Magesh Nandagopal
External Members Head, Technology Management Group,
CSIR-NCL, Pune

Prof. Ramakrishna Sonde

Chemical Engineering Department,

[IT Delhi Former CTO, Thermax Agency Representative

Dr. T. Rajamannar Dr. Shirshendu Mukherjee
Executive Vice President & Advisor to MD Biotechnology Industry Research Assistance
Head, High Impact Innovations - Sustainable Health Council (BIRAC), 1st Floor, MTNL Building, 9,
Solutions Sun Pharmaceutical Industries Ltd, CGO Complex, Lodhi Road New Delhi-110003

Vadodara- 390012

Prof. Mitali Mukerji DG's Nominee

Professor, Department of Bioscience and Dr.S. Sathiyanarayanan

Bioengineering, IIT Jodhpur,
& & pur, Head, Central Planning Directorate,

Nagaur Road, Karwar Jodhpur-342030
Council of Scientific & Industrial Research,

Rafi Marg, New Delhi - 110 001Sister Laboratory
Dr. Pramod Kumbhar
Chief Technology Officer, Praj Industries,

Praj House, Bavdhan Pune — 411 021 Sister Laboratory

Dr. Radha Rangarajan

Director, CSIR-Central Drug Research Institute,
Sector-10, Jankipuram Extension Sitapur Road,
Lucknow — 226021
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CHAIRPERSON

\
Dr. Ashish Kishore Lele

Director,
CSIR-NCL, Pune

MEMBERS: CSIR- NCL

Dr. Mangesh Vetal

Dr. Kadhiravan Shanmuganathan
Dr. Kavita Joshi

Dr. Nandini Devi

Mr. M. B. Bhawsar

Dr. Ulhas Kharul

Dr. Magesh Nandagopal

CoFA/ F&AO

MEMBER SECRETARY

CoA/AO
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fasi= e Haaa / Science Performance Indicators

Arenfral gee= dadae / Technology Performance Indicators

A9 Gdmed gah / Human Resource Indicators
fa<ia ueei™ ¥&da/ Financial Performance Indicators
Ia@red iR gRemr/ Outputs And Outcomes
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AR Eh [EEIEIEESE RS ERED
PERFORMANCE INDICATORS SCIENCE PERFORMANCE INDICATORS

3tojienel 33cyc / Research Outpur

F Total Papers

. . B Average Impact Factor
UdI9I61 / PublicaTions

10
700 o
600 8
500 7
AN 407 5.7 5.8 6

400
365 5
300 4
200 3
2
100 1
0 0

U U U

dioa.dl. efif3z1 / Ph.D. Theses

100

90

80

74
7 71

60

50
40
30
10
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AR b Hrefires) vese dahdd
PERFORMANCE INDICATORS TECHNOLOGY PERFORMANCE INDICATORS

Filed B
Granted I

Rl Ucc: o5 ud Idlgpd / Indian Patents

100
90
80
70

60
50
4
3
2 20
10
0
Filed K

Ucc: gof ud Idigod / Foreign Patents Granted B

o

o

o

200
180
160
140
120
100

tif3rRer/3R1cdl Bl 3MRT / Premia/ Royalty Earnings

200
180
160
140
120
100

80
60 61.54

40 38.87
20 I
0

2021-22 2022-23 2023-24

< in Lakhs

[
[*))
©

D
i

. @ral |

@ CSIR-NCL Annual Report 2023-24




PENERSCED AT AT Jah
PERFORMANCE INDICATORS HUMAN RESOURCE INDICATORS

Pt 3w/ Total Staff : 264 g>Y ud HAfdell / Male / Female Ratio

Female Employees
Scientific Staff 57 (21.60%)

126 (47.73%)

Administrative Staff

55 (20.83%)

Male Employees
207 (78.40%)

Technical staff

83 (31.44%)

wadl, wardl, sl sils sea dsiifeid 3¢ DI 3R] PR fadul
SC, ST, OBC & Others Age wise distribution of Scientific Staff

Other Backward Class Scheduled Caste

0, 0, . . .
) 45 (17.04%) Sci.G/Chief Scientist =
16(54) £ (36)
Scheduled Tribe
25 (09.47%) Director Sci.E — I/Sr. Scientist

01(57) 21(41)

Unreserved Category

144 (54.55%) T 47(50) “19(46)

fereneft site uRisen wstari
Students and Project Staff: 1054

Project Assistants
690

Research Fellows
364

HrewamdemR.veliver amffe wfodes 2023-24
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PERFORMANCE INDICATORS FINANCIAL PERFORMANCE INDICATORS

#_is & / T in Crores

MBS 3IAR &sIc / CSIR Budget
240 237.33
230
220
500 203.58
180 183.92
160
140
120
100
- 90
80
70
. 60
50
40
30
20
10
U U U
URIBIONCT ARIgIA / Laboratory reserve: 9ifti | Receipts
1800 1688.073
1600
1400

1200

1000 904.683

800

600 439.599
400

s @@ & ¥ in Lakhs

200

0
2021-22 2022-23 2023-24

URIeI9IICll 3iRigica/ Laboratory reserve: <1 | Expenditure

800

700

600

500

400 300.780
300

200 165.367

100 I 06.185

w. arai & < in Lakhs
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PERFORMANCE INDICATORS FINANCIAL PERFORMANCE INDICATORS

RRI: URIBI9NC 3RIgia / Expenditure: Laboratory reserve

Contingencies A Eeuio+ Total=300.780
745'22(15%) pp. & Equip.+Computer

89.08 (30%)

Pay & Allowances
3.55 (1%)

_ Staff Qtr Maintenance
66.39 (22%)

Furniture »
1.07
‘Works & Services_
4>
20.52 (7 %)

%. @@l § < in Lakhs

Chemicals & Consumables Library books
63.15 (21%) 11.82 (4%)

RRI: OISR 3112 sicad ulRAsen® / Expenditure: CSIR and Network Projects
Total=26360.35

Works & Serv.
Chemicals 441.19 (2%)
3160.72(12%)
Library
0 CSIR Funded Proj.
® ¢ 2627.72(10 %)
ﬁ App.& Equip+Comp. Equip.
T:l 2629.93(10 %) Pension
P.h_/ . 9150(35%)
. Contingency
E 1347.800(5%)
[
Pay & Allow.
5899.74(22%)
Maintenance (Lab+Staff Qtr.) T Constr. Staff Qtr.
1067.300(4%) 35.950(0%)
a183 3RI / External Income
m 3500 3186
<
E 3000
2788
£ 2500
v
2000 2288
A
’E 1500
4 1000
500
0

Mowamgam.oriiver arfies ufedes 2023-24 e




AR TAh s v ddbas
PERFORMANCE INDICATORS FINANCIAL PERFORMANCE INDICATORS

T STHERT iR et /smédt Knowhow & Royalty/IP R & Government Sector
IFIEH-AERT-IRANT Grant-in-aid-projects mmm Rl Semm (Feft) Indian Industry (Private)
el /aefiat Gar§  Consultancy / technical services ™8 wRd ST (wfifie) Indian Industry (Public)
Wi /gt aRaeFd. Sponsored / collaborative projects ™8 fageft & Foreign Sector

3id gRI 324w /| ECF by Source 3ene1 2 320w /| ECF from Industry

2021-22: ¥ 2288 in lakhs 2021-22: ¥ 1020.88 in lakhs

Sponsored /collaborative projects Indian Industry (Public)

Consultancy / technical services

318 664 11.06
1 Knowhow & Royalty/IP ¢ Government Sector
39 E

Grant-in-aid-projects

1267

Indian Industry (Private)
1007.11

2022-23: X 2788 in lakhs 2022-23: X 1615.17 in lakhs

Indian Industry (Public)

Sponsored /collaborative projects
P Pro) Consultancy / technical services R
537 I 909
g Bovernment Sector
¢ Knowhow & Royalty/IP :
169
T p— Indian Industry (Private)
1173 1547.84
2023-24: X 3186 in lakhs 2023-24: X 1492.55 in lakhs
Foreign Sector Indian Industry (Public)
i i 75. 41
Sponsored /collaborative projects Consultancy / technical services 24.85
448 983 ¢ Government Sector
69. 06
¢ Knowhow & Royalty/TP

62

Indian Industry (Private)
1323.23

Grant-in-aid-projects

1693

e CSIR-NCL Annual Report 2023-24




EENERECE

PERFORMANCE INDICATORS

SdTeH IR gRomg
OUTPUTS AND OUTCOMES

ard 4 Soft AT Hddd 2021-22 2022-23 | 202324
THIRIT UURT Bl =T 467 407 65
KICSIRCCIN R S | (defst av) 3
e awq | o 99 AABR ThAE B G | 66 8 3
IR | et 79) ? 7
9RT ¥ ol ycel Bl qe 20 61 50
(@efer av)
Tol fagel udel @ T’ 47 55 6
(doieR ) ?
&S fby U ORI Srde | 43 21 39
D AT (Dot Iv)
373'? ]%7_(’ g IMRPT 18 17 15
JMMATAT BT =T
31 " 2023 TP dIvES! 2 17 364
I faenfeiay @ e 324 4
gferfera -
TR YIURIST Bl T 71 6 74
SIfh CGREECE)) >
He /e S faenfeal @ | 219 77 28
T (SIICI—SRIRU% |fea)
SITE-gWRIR faeril @1 | 40 35 38
T
YHIRT ABT d51=d v | -
fa= TH-D] oGl B FedT (T
ST, HTTRY #)
BAPRYT | RNFST II T & 4 7 4
gt FHrRIeTsl, AFART @1 dwer
ST 7Y AT GREBRT Dbl B
IS B A | dr
RE 3 T SR Jrdraraal AR | 12 12 12
ufrsT S fagr et & wewr
ARk Wipa fagen uycel @ A’ 59 37 35
(et aY)
YT T, ScgUasii— 8 8 8
SIS O AT
df¥ad Al | If¥Ts—eiasistg dweei #
#4 gfafafda | ey emafa sratest
& A7 av) (faazor auf &1
T # fear 1 )
1 oIS = 10 fafera=

HrowamdamR.vfiver aiffes ufdaes 2023-24




EENERECE

PERFORMANCE INDICATORS

OUTPUTS AND OUTCOMES

SdTeH IR gRomg

Category of Benefits Benefit Indicators 2021-22 | 2022-23 |2023-24
Number of papers published 467 407 365
Public and social goods Generation of (Calendar year)
and Number of invention disclosure 66 89 78
dissemination of (Ca|endar year)
generic Number of patents filed in India 20 61 50
knowledge (Calendar year)
No of foreign patents filed ** 47 55 69
(Calendar year)
Number of PCT applications filed 13 21 39
(Calendar year)
No of US applications filed 18 17 15
Number of PhD students as on 31 324 417 364
Highly trained March, 2023
man-power Number of PhDs produced 71 63 74
(Calendar year)
Number of NET/GATE qualified 219 77 28
students joined (including DBT
JRF)
Number of DST-Inspire students 40 35 38
Number of popular S&T articles -
Science published (in all languages) 2
awareness, Number of national and regional 4 7 4
popularization workshops, seminars organized
etc.
Number of international awards - -
Pride and won
standing among | Memberships of major 12 12 12
nations; National | international academies and
image learned societies
Number of foreign patents 59 37 35
granted** (Calendar year)
Official(s) in global/ trans-national | 8 8 8
Representation organizations like the UN, WHO
in global affairs etc - IUPAC
(Cumulative years of office held)
(Data given in no. of years)

1 Crore = 10 Million

CSIR-NCL Annual Report 2023-24




PENE RS CED
PERFORMANCE INDICATORS

Jeres R gRomH
OUTPUTS AND OUTCOMES

AT 4 Sof ATH dddd 2021-22 | 2022-23 | 2023-24
AU, Y, | ¥R Ue fa<el eaeresenn & fau @ 18 10.21 16.15 14.93
ol awg foreror ok gRATRN | F A (@IS T, H) (e
fazeryoncTs I, I FERIAT BT BISHR)
REIY
Aaa e |ad R/ e SRisH 9 G A1 (PRIS NA NA NA
5. #H)
ATSARTT v YR UTEhT TF FeHT | (Iec], TH-ID] 0.39 1.69 0.62
EIPIRCH] SR Yob AT & w9 4 HA 3T (FIS <.
TR #)
= A | uce dadl e A |/ T (FRIS BH)
%ﬁ%ﬂg Pt 9T AgARTT / srarsHe / fAdey wgazern &
e @) e
Arfgeia ATgRRAT / aRATsie / fAdweq At a1
=T
WHpd WIRAT Ucel ol Gl 83 65 43
(@efer ad)
wipa faqeh ucel #1 dwar” 7
(Befer ad) >9 > 3
renfira fawedl | TIuHenSEIvasns uRASHRIT iR 3 14
% w0 H qouar | Yorifae aRarsEmRl ¥ |ufr sfdafg @)Is .
AR A J #)
gRaTSTR # Wrenfrar e iR Sengy gRarsmRt | 12.67 1.73 16.93
AT wufr siqate vd AoemR fAfy
(TTTHASEITASNS & TeATaT) RIS (HjIS
5. )
difge Husbr | TorEer, gfast | wWigd YRAR™ U @1 6w 83 65 43
3R ufaser IR e (drefex TH)
sARIfh @ . .
Wi faceh ucel @1 e 7
Rerfa e ) 59 3 35
THHNAE §RT HaAR fhY TG SFARIET NA NA NA
AEHH—aHe ufERl & durea aref @
R AT T He
STET SARTAITS & deii<ie g Ariae® o, | 71 63 74
ggt uer @l TE GuEe! & HwEr
RIS Jheil & Haxd dHAIRAl & der | 33 33 33
(=)
YSANR REPR fIoiarall ol qe 18 18 18
GERD)
UgH QREBR Ao o Ge&ar (o) 6 6 6
ST B A1 SENT & A1 URATSTARI &7 Bl Hed (?EW 10.21 16,15 14.93
WANTRTAT @ JEIT: AR SR A<l q40) @rger |srar
Rerfa Bl BIgaR) R FS H)

* O Rh Uh I ARG JBREH B IS § AP MU had Uh qR Bl T8 © |
** el @1 9 8 IN & WO & srfaRad =g a4t &t fhy 19|

1 PRIS =
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EENERECE

PERFORMANCE INDICATORS

SdTeH IR gRomg

OUTPUTS AND OUTCOMES

Category of Benefits Benefit Indicators 2021-22 | 2022-23 | 2023-24
Research, Total earnings from projects done for 10.21 16.15 14.93
Private goods consulting, Indian & Foreign businesses/ industry
teaching and (R in Crore) (Industrial ECF, excluding
analytical Grant-in-Aid)
services
Continuing Total earnings from continuing NA NA NA
education education/ training programs (X in
Crore)
Licensing and Total earnings in the form of royalty, 0.39 1.69 0.62
technology knowhow fees etc from Indian clients
transfer & contexts (X in Crore)
Other tactical Total earnings from patent related - - -
and strategic transaction (% in crore)
developments
No. of patents in new - - -
Licensing /assignment/ option
arrangements
No. of unique ) ) B
Licensing /assignment/ option cases
No. of Indian patents granted (Calendar | 83 65 43
year)
No of foreign patents granted** 59 37 35
(Calendar year)
Contributions to | Money inflow from NMITLI projects - - -
projects and other similar strategic projects (%
involving in Crore)
valuable s Money inflow from Technology 12.67 11.73 16.93
opportunities in _— . . .
the f £ Mission & GIA projects & including
e orm o CSR funding (other than NMITLI)
technology . .
. projects (% in Crore)
options
Intellectual assets and Quality, No. of Indian patents granted (Calendar | 83 65 43
reputation reputation and year)
standing of No. of foreign patents granted** 59 37 35
scientific man-
(Calendar year)
power
Number of scientists who are members | NA NA NA
of editorial boards of international
peer-reviewed journals, covered by SCI
Number of PhDs granted where lab 71 63 74
scientists were research guides
Number of staff who are members of 33 33 33
National academies (Cumulative)
Number of Bhatnagar awardees 18 18 18
(Cumulative)
Number of Padma awardees 6 6 6
(Cumulative)
Lab’s standing Total worth of projects with industry 10.21 16.15 14.93
with industry (only industry: both Indian & foreign)
(excluding Grant-in-Aid) (X in Crore)

* - Individuals who are members of more than one academy have been counted only once

** - Foreign means all filings other than IN & WO

1 Crore = 10 Million
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g9 T B ¢ |
PERFORMANCE INDICATORS WE WELCOME...

<f. 3f¥™® ¥1eT / Dr. Avishek Saha
BRIMR TE0T Beel B [y / DoJ: 19.05.2023

ISP 3R JBEd TG—T THTT
- YHITH SAURUT & forg Ao auf
. BRITH® Breda ArESRad

- Bicl—gadgl defaf \ '

o ISP, HUAITSIR—ATTHIMERN, TSNS (2018-2023)

* URC—S[aexd AT FEaR, Udbipd -1 Wil de—dfd UM IS TR—ETRE, JUEy (2017-2018)
* URC—S[FeRd AT ball, hSRb—aTelduisy favafdenerd, WeliH—xdad, SHAT (2013-2016)

- YITg Sl g9 fdwaldened, Juay (2008-2013)

Catalysis and Inorganic Chemistry Division
Nanoscale materials for photocatalysis
Functional carbon nanomaterials
Photo-electrocatalysis

* Scientist, CSIR-CSIO, Chandigarh (2018-2023)

* Post-Doctoral Research Associate, Centre for Integrated Nano technologies- Los Alamos National Laboratory,
USA (2017-2018)

* Post-Doctoral Research Fellow, Friedrich-Alexander University of Erlangen-Nuremberg, Germany (2013-2016)

¢ Ph.D., Rice University, USA (2008-2013)

1. ydIvr I / Dr. Parveen Goyal
BRIMR T80 oA @1 [y / DoJ: 05-06-2023

Stq e Qg g\ e
AT WA WE
MEA—s7 tforls serae
TR feeearum), RiTe ufdsa sra—3wa

mda sohiffaRT/sarea \ ‘

b T

TJAPH ST SfSAT TARN B!, IISH, AR (2018-2023)
IRC—Sfdexel eNerdhdi, Medrt favafderne, wred (2014-17) (SUAERT Bel 2015-2017)
Geg S Aol gEaRiST |, ded (drgdl)/densdl, g, IR (2009-2014)

Biochemical Sciences Division
Membrane Protein complexes.
Protein-Drug/Ligand interactions.
X-ray Crystallography, Single particle cryo-EM.
Protein Engineering/Production.
Infectious diseases.

Wellcome DBT India Alliance Fellow, InStem, Bangalore (2018-2023).
Post-Doctoral Researcher, University of Gothenburg, Sweden (2014-2017). EMBO Fellow (2015-2017).
Ph.D., Vrije Universiteit Brussel (VUB)/VIB, Brussels, Belgium (2009-2014).
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PERFORMANCE INDICATORS WE WELCOME...

Sf. Haly AR SREY]
Dr. Santosh Kumar Sriramoju
PRMR T80 x4 @1 fafr / DoJ: 04-09-2023

IS et va ufear faer uamr
el 991 @ fog fears, amf
Avfleqg  Hrda AN—arE

ufssar faer™r 3R w3 '

* TR TEhdl, <TeT Wid fofice, SARIeyR (2014-2023)
* TEHdl, TTeT Wid fafics, SHRIRYR (2008-2014)

» fiug S, ARG denfira R, 2exrEe (2017-2022)
* TA.CH., MIRAIT UeNfia] SR, WeTgR (2006-2008)

Chemical Engineering & Process Development Division
Sustainable Materials for Iron Making
Hierarchiel Carbon Nano-Materials
Process Development and Scale-up

* Principal Researcher, Tata Steel Limited, Jamshedpur (2014-2023)
* Researcher, Tata Steel Limited, Jamshedpur (2008-2014)

« Ph.D., Indian Institute of Technology, Hyderabad (2017-2022)

« M.Tech., Indian Institute of Technology, Kharagpur (2006-2008)

Si. fh2x S / Dr. Kishor Handore
HRIIR T80 &= $1 [y / DoJ: 15-09-2023

BT fTh TR YHET

AiHfas IUTE HIAToT 49 SR &1 fasr™
CIEEIRIGIDE I BHA HREUT /PN FHTET
ufspar faer sy x@wa—sm™

« S oilex— dIUgHUs, MR (2020-23)

. IRE—Sfqexa Rad wall—eRer favafdenera, drer 2017-2020)

. G 21, HITHsMSR—U=HIvd, gor (2012-2017)

o IRATTHT FERIH—3NSIME TSR —CIAITH

. ST AT — RIS AshATgds], gor (2007-2010)

Organic Chemistry Division
Natural Product Synthesis Development of Novel Methodologies
Medicinal Chemistry Crop Protection/Agricultural Solutions
Process Development and Scale-up

* Team Leader - BASF, India (2020-2023)

* Post-Doctoral Research Fellow - University of Toronto, Canada (2017-2020)
* Ph.D., CSIR-NCL, Pune (2012-2017)

* Project Assistant - [ISER-TVM

* Research Chemist - TCG Lifesciences, Pune (2007-2010)

@ CSIR-NCL Annual Report 2023-24
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PERFORMANCE INDICATORS WE WELCOME...

SI. g% A1g / Dr. Varun Natu
PRIYR T B BI 11 / Dod: 27-09-2023

Hifde vd ugref s g9 nT
- 2 S uaref
o Holl gaud

- MU d, gRTe fawafaemea (2017-2021) \ ‘

Physical and Materials Chemistry Division
« 2D Materials
< Energy Storage

= Ph.D., Drexel University (2017-2021)

Sf. gy HHR ﬁPFIT/ Dr. Manish Kumar Mishra
BRIYR TV B BT [ / DoJ: 24-11-2023

Hifae vd ugref s gunr
- fopvea afraifa
- AP §q

- g v 3wy arE fagm

- gad a1y, gy (Co2) \ ‘
- gfafparsfia g e

© WIS [T HeY

* AT, oAl 99T, HIUARNTEIR—TSE RIS JARTRIET, oI, R (2023-acHT)
* WERIG W, deadlk Wenfira ERer, dedlik, ¥Rd (2021-2023)

* URE—SIdexe ae™ Hedrfl, e favafdenery, M mmrer, Juag (2018-2021)

* URE—SIeRe HL™ Ball, IAarl [qedfdenerd, SRpIeEI, AT, JUAY (2017-2018)
* URC—Slqerel JHU Bell, HfHTer JiaRic], Hifvgae, reT (2016-2017)

» g S, MR A R, SR 2011-2016)

Physical and Materials Chemistry Division
« Crystal Engineering
« lonic Liquids
« Solid-state Pharmaceutical Chemistry
« Direct Air Capture (CO,)
« Responsive Smart Crystals
« Structure-Mechanical Property Relationship

* Scientist, PMC Division, CSIR- National Chemical Laboratory, Pune, India (2023-Present)

* Assistant Professor, Vellore Institute of Technology, Vellore, India (2021-2023)

* Post-Doctoral Research Associate, University of Minnesota, Minneapolis, USA (2018-2021)

* Post-Doctoral Research Fellow, The University of Alabama, Tuscaloosa, Alabama, USA (2017-2018)
* Post-Doctoral Research Fellow, McGill University, Montreal, Canada (2016-2017)

* Ph.D., Indian Institute of Science, Bangalore (2011-2016)
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PERFORMANCE INDICATORS WE WELCOME...

f. 31f¥aT U4, U9, AR, / Dr. Ashwin N. M. R.
HRIMR TV R @l fafr / DoJ: 06-10-2023

EERGIRIREACEIRR I
- qreg—IioiA® 3fa:fpar iR afa: fear fasm=
s B AT ARETHD

* Wid arffrefe, Ad-—aidA siafhan \ ‘

- IR THNH! TER—ID, JMSUTIR—ITT o=+ A (2023-2023)
o THID] ABAD, MEAVIR—ITT Yol GRA (2018-2023)
+ UITESL, SMEAIGAR—ITT Yo |, BI¥geR (2011-2018)

Biochemical Sciences Division
« Plant-pathogen interactions and interactomics
- Fungal genetic engineering
* Protein expression, protein-protein interaction

» Senior Technical Assistant, ICAR- Sugarcane Breeding Institute (2023-2023)
» Technical Assistant, ICAR- Sugarcane Breeding Institute (2018-2023)
* Ph.D., ICAR-Sugarcane Breeding Institute, Coimbatore (2011-2018)

Si. gia AR dtad
Dr. Puneet Kumar Chaudhary
BRIMR T80T B B IR / DoJ: 09-10-2023

It P REeY va ufsear faera gqmT
- yfafeear i)
- favs saRT
- 9T U9 q 9T SHoll
+ Fe—iRt CO, Scasta & forg sorhifast u

+ Co, ®T S8+, I 3R Jeaaftia Skl § wuiawor

o IMYHAr, YRA USIordd SR faffics, ¥Rd (2022-2023)

. GUES, SMEEE BHY, R (2016-2022)
o TATH., JAMERMMES] WSIYR, WRA (2014-2016)

Chemical Engineering & Process Development Division
* Reaction Engineering
* Heterogeneous catalysis
* Biomass derived energy
* Strategies to net-zero CO, emissions
* Co, conversion to fuels, chemicals and value-added products

* Researcher, Bharat Petroleum Corporation Limited, India (2022-2023)
* Ph.D., IIT Kanpur, India (2016-2022)
* M.Tech., IT Kharagpur, India (2014-2016)

e CSIR-NCL Annual Report 2023-24
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$f. <fuvrf S/ Dr. Debiparna De
P TEV B @ Ry / Dol: 06-11-2023

el ydaq @@
* denfre sxararor
* Sfiaq ash Jeaiaed iR yafaRer swEn

* qIfvTfas egaeRidr sbald, daial- \ '
Affe Jeai®e 3R IR fagaryor
- Fad IdTE

- IEfera weEnfrer wHME=

+ R IRITSHT TEAH, ATTHIMMEIR—IMSIMSHIC], TERTETE (2022-2023)
+ figa S, HIIRITSaIR—3NSaNeNIc], gaxmEre (2018-2022)

Technology Management Group
« Technology Transfer
- Life cycle Assessments and Environment Profiling
« Commercial Feasibility Assessments, Techno-economic Evaluation and Market Analysis.
* Sustainable productions
* Customized Technology Solutions.

* Senior Project Associate, CSIR-IICT, Hyderabad (2022-2023)
* Ph.D., CSIR-IICT, Hyderabad (2018-2022)

Si. w23 S). urdla / Dr. Mahesh D. Patil
FRIR e T @ ffr / DoJ: 26-09-2023

rafae ifaar va ufsear Ao garr
« Wld—SaRP 3R Sd—wyIivoT
- WA e

- o9 ufhar faera iR Sifas el &1 gudre TEEH0T I

< UL B, 9 AT Merdhd], SIS A= Ud U S TBRIT by (ST Aigrell, (2021-2023)
* URC—STqeRel JHU Hell, Bidgd favafdened, fanT, SfEor SIRkar (2017-2020)
- G L, I Siwei Riel vd IfEu WM (THISUISSNR), HigTell (2012-2017)

Chemical Engineering and Process Development Division
« Biocatalysis and Biotransformations
* Protein Engineering
* Bioprocess Development and Downstream processing of biomolecules

* M. K. Bhan Young Researcher, DBT- Center of Innovative and Applied Bioprocessing (CIAB), Mohali (2021-2023)

* Post-Doctoral Research Fellow, Konkuk University, Seoul, South Korea (2017-2020)
» Ph.D., National Institute of Pharmaceutical Education and Research (NIPER), Mohali (2012-2017)

HrowamdamR.vfiver aiffes ufdaes 2023-24 9
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Sf. 51asfl ¢4, / Dr. Jayashree S.
IR 8o w1 #1 fafy / DoJ: 20-12-2023

SARUT UG JdbldfTd E—T UATRT
* B9 TPRIHA® R BSGIoH SUTGH
* geldgiacfaft| (Sa saddgiarser, CO, gAaxor, CO, aziyer)

* faga A @ik faga fagayor \ ‘

- IR defe, NffeH gfear wgde fafics, R (2023)

* HEHEY®, He TR Rived ugde fafics(2022-2023)

* T FEATH, TAIRITE W e Ud fddrd e, SR (2020-2022)
« STTHYT HEAT, LMY, AR (2019-2020)

- YU N, HITHIMSIR—HIS HISTRATE, BRIsds! (2013-2019)

Catalysis & Inorganic Chemistry Division
« Carbon negative Green Hydrogen generation
« Electrocatalysis (Water electrolyzer, CO,reduction, CO, capture)
* Electrochemistry & Electroanalytics

« Senior Scientist, Ohmium India Pvt Ltd, Bangalore (2023)

* General Manager, H,e Power Systems Pvt. Ltd, Pune (2022-2023)

* Research Associate, HPCL Green R&D Centre, Bangalore (2020-2022)
* Research Associate, II1Sc, Bangalore (2019-2020)

* Ph.D., CSIR-CECRI, Karaikudi (2013-2019)

SI. 94 91=T / Dr. Tanmoy Patra
HTIIR T80 B @ fafdr / DoJ: 01-01-2024

el ydaq a9z
- denfire) vorfea
* SURAY & SHoll BT FHTET

s dee! e Yeais \ ‘

- AR IFAI ISA1TH |, VSiad A A HIgde folAcs sEHamErs, ORI (2021-2023)
* URC—S[dexel IHE™ Hall, Jhiad fawafdene, Fgad sa 3MRET (2018-2020)
« figg Sl ARG drenfire \@veme feel), 8 fdeel, 2011-2017)

Technology Management Group
» Technology Strategy
* Emerging Renewable Energy Solutions
* Technoeconomic assessment

= Senior Research Scientist, Redox Scientific Private Limited, Ahmedabad, Gujarat (2021-2023)
« Post-Doctoral Research Fellow, University of Arkansas, United States (2018-2020)
* Ph.D., Indian Institute of Technology Delhi, New Delhi (2011-2017)

@ CSIR-NCL Annual Report 2023-24
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Si. IWRTS], 9kY / Dr. Nagaraju Barsu
PRIYR T80T Bx1 B fafdr / DoJ: 21-12-2023

PId -1 ™I JHTT
- &1 MRS Wyl & fay waa srfuenel faer
- U WiRed &1 Jeaaftha @Al d feuldrRgSie=

- IR JgfeE @FITaR®E), HTHTER—ITS IS FARTRIe, gor (2022-2023)
* MG Ball, HTAATGAR—ITEI ARG TARTRITAT, goT (2022-2022)

* TRT—S1dexe AU Hell, HRI—id AL, BIgTTHIIGT, STHAT (2019-2021)

- fIUE.Sl, SMEC] BYR (2014-2019)

Organic Chemistry Division
- Sustainable methodology developmments for fine chemical synthesis
* Depolymerization of waste plastic to value-added chemical
* Photo catalysis

» Senior Scientist(Ad-hoc), CSIR-National Chemical Laboratory, Pune (2022-2023)

* Ramanujan Fellow, CSIR-National Chemical Laboratory, Pune (2022-2022)

* Post-Doctoral Research Fellow, Max-Planck-Institut fiir Kohlenforschung, Germany (2019-2021)
* Ph.D., lIT-Kanpur, Kanpur (2014-2019)

Sf. M9 g™ / Dr. Gaurav G. Dastane
HRIMR T80T &= @ fafy / DoJ: 28-12-2023

YA (i decad) ga faefiedrn
- ggaxofig yarg A
© BIgsIoA S99 HINRMGIY

* BIggioA AR ufhakn & T \ ‘

* RATSHT d=Te—11, HUANEIR—ITSI IR FARTRITAT, JoT (2022-2023)
- AU FEAN, RIS Ui W, 48 (2022-2022)

- T ISMh THH Calaltoll Taagerdl, Ja8 (2021-2022)

- div=. 1, IRe denfiTeT S, J98 (2015-2021)

- AUHST AT, g Tl 3f$ar mgde fafice, SR

Computational Fluid Dynamics
* Multiphase flow modeling
* Hydrogen fuel cells
* Modeling of hydrogen generation processes

* Project Scientist-l, National Chemical Laboratory, Pune (2022-2023)

* Research Associate, Institute of Chemical Technology, Mumbai (2022-2022)
* Research Scientist, GermSafe Technology LLP, Mumbai (2021-2022)

* Ph.D., Institute of Chemical Technology, Mumbai (2015-2021)

* CFD Engineer, Bloom Energy India Pvt. Ltd., Bangalore (2012-2015)

HrowamdamR.vfiver aiffes ufdaes 2023-24 @
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si. <d9 . arwar / Dr. Ramesh C. Samanta
BRIAR T80T b @ [y / DoJ: 21-12-2023

P -1 TR YA
- Y8 U4 FRaR yare # fagga deavor
- 3uf¥re ugral &1 Jeuaftha Skl A wuiaRor

- AT SARD Td H¥AYOT N\ ‘
- ARG IFD, FTHISAR—ITE I IS FARTe], gl ([RHaR 2023—a<Am)
IR I=e (T5e), HTHMSIR—ITSI IS FARTRITCAT, GoT, (JelTs 2022—STaN! 2023)

* DST& Inspire HHTI, HITHIMSIR—ITE I IS TANTRITEAT, GO, (BRENT 2022 3R ST 2023)

- GRC—Siqexd Wal, 3fefduier ai gHiee (YAIgd): Sifsl IR JAaRic!, M, S
(S 2018—fewHaR 2021)

* URE—SIFeRe Ball, SU AT A & e 3i1% digd (SUAUIes): g9 JFAaric], S
(erieT 2014—7E 2018)

- UigE. 1. Rehiod f[deeetd ARSI WWU) g, STHAT (3TacaR 2010—4Td 2014)

Organic Chemistry Division
* Electrosynthesis in batch and continuous flow
* Valorization of waste materials to value-added products
* Asymmetric catalysis and synthesis

* Senior Scientist (December 2023-present), CSIR-National Chemical Laboratory, Pune

* Senior Scientist (Ad-hoc), SIR-National Chemical Laboratory, Pune, India (July 2022-January 2023)

» DST-Inspire Faculty, CSIR-National Chemical Laboratory, Pune (February 2022-July 2022 and January 2023-
December2023)

* Postdoctoral Fellow, Alexander von Humboldt (AvH): Georg-August-Universitat Gottingen, Germany (June/2018-
December2021)

* Postdoctoral Fellow, Japan Society for the Promotion of Science (JSPS): Chubu University, Japan (April 2014-May
20138)

 Ph.D.: Westfalische Wilhelms-Universitat (WWU) Miinster, Germany (October 2010-March 2014)

@ CSIR-NCL Annual Report 2023-24
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Sf. T9. $I. ¥rdd/ Dr. S. D. Sawant
HRIMR T $ee @ fafr / DoJ: 01-01-2024

- ARG T IS, WTHAEAR—TTATA, I (1 TR 2024 & 91R) ‘ ‘
- IR Y A, ATHATEIR—TSIMSIMSYH, ST, (2021-2023)

o TR IS, HITH3MSIIR—3NSaNSaNsyH, STH (2016-2021)

* RS ISP, dMH (2012-2016)

* e, WITHNTLIR—ALIMEIATETH, TR (2009-2012)

- ATB—), RIRYSA, ST FAT ATAALIR—ATSILINEYH, STH (2006-2009)

* URE—SIFeRe Ball (T e BelllRM), JIel favafderney, Frel, S (2016-2017)

* U7 31, HIUHIMSITR—EATANETH, SR 3R WM MG el wRiedrel, fawafdene™, Fids (2012)

Organic Chemistry Division
* Synthetic Organic Chemistry - Medicinal Chemistry and Natural Products Chemistry

» Senior Principal Scientist, CSIR-NCL, Pune (1" January 2024 onwards)

» Senior Principal Scientist, CSIR-IIIM, Jammu (2021-2023)

* Principal Scientist, CSIR-I1IM, Jammu (2016-2021)

* Senior Scientist, CSIR-IIIM, Jammu (2012-2016)

* Scientist-C, CSIR-IIIM, Jammu (2009-2012)

* Scientist-B, RRL, Jammu and CSIR-IIIM, Jammu (2006-2009)

* Post-Doctoral fellow (Raman Research Fellowship), Kyoto University, Kyoto, Japan (2016-2017)
* Ph.D., Swami Ramanand Teerth Marathwada University, Nanded

Si. 919l 941< / Dr. Babul Prasad
PRMR T80T &’ @1 fafyr / DoJ: 17-01-2024

qgcs fa=gr ud e faumr
« PId TN - U U4 foggaa f3reell weawor
*URIde d dtsga ffor

* URE—Sigexd B, 3ifeal e JFaRidl, Juay (2019-2023) u

- Y N, IS, aTETel (2013-2019)
+ UH. Tp, AaTRR faeafdener, ufearem 2011-2013)

* STl BRI JEERIET (Terdi) (2007-2011)

Polymer Science and Engineering Division
* Carbon Capture
* Dense and Porous Membrane Synthesis
* Pilot Scale Module Fabrication

* Post-Doctoral Fellow, The Ohio State University, USA (2019-2023)
* Ph.D., IT Guwahati (2013-2019)

* M. Tech, Thapar University, Patiala (2011-2013)

« Lovely Professional University (LPU) (2007-2011)

HrowamdamR.vfiver aiffes ufdaes 2023-24 @
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$f. 89f AR/ Dr. Harsha Nagar
BRIMR T $e @l fafr / DoJ: 18-01-2024

qgoisd fae uad it faumr
- 399 Ad 3N golaglarsor @ fog Aw+
* STl U4 3MUfdrse Sidl SUARR

* 319 3IffqdIss So9 Al '

- dga 1, JAaRIET dieat it camiaron, ST JAaRIE], gavmEms (2014-2020)
s TERIG WHHR, od=d AR Henfiel 9w, 8evEE (2019-2022)
+ Y9 I Ueud |, Asdve UAeil Urgde fiiffids, geRmEe (2022-2023)

Polymer Science and Engineering Division
« Membrane for fuel cell and Electrolyzer
« Water and wastewater treatment
- Solid oxide fuel cell

« Ph.D., University College of Technology, Osmania University, Hyderabad (2014-2020)
» Assistant Professor, Chaitanya Bharathi Institute of Technology, Hyderabad (2019-2022)
« Fuel cell Manager, Midwest Energy Pvt. Ltd. Hyderabad (2022-2023)

€f. Ad=T 3[R, ATAI / Dr. Chaitanya R. Mali
BRIV T80T e o fafr / DoJ: 05-03-2024

RIS AT ga faar uwnT

« YIS (ANHATTHD) g Tfafierdr

* 9ga}viig yar8 IR axoT uRad< T

* T RAETARYT U9 UThAT SYHRUT YTHY

. A

. goor 331 wrgde fafiics, o § WeRe udad & WU H s fhar (2023-2024)
* fESRRTE Ay |, gur H aR®s uRRATe1 AWiar & wu § &R f6an2021-2023)
* freadn, e Wenfie wwer, qa8 (2016-2020)

Chemical Engineering and Process Developement Division
- Computational Fluid Dynamics
Multiphase Flow and Phase Change Modeling
° Heat Transfer and Process Equipment Design

* Worked as an Assistant Manager at Sulzer India Pvt. Ltd, Pune, (2023-2024)
* Worked as a Senior Project Engineer at Tridiagonal Solutions, Pune, (2021-2023)
* Ph.D., Institute of Chemical Technology, Mumbai (2016-2020)

@ CSIR-NCL Annual Report 2023-24
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Siureq Udie <19 / Dr. Pragna Pratic Das
FRIIR T80T o7 @l fafr / DoJ: 18-03-2024

DI T AT T9THT
- BIdfTd GIAYOT
- Id9 ugfaar

. QTS —gHUe darfera nufer fesms= ‘ ‘
- yfepar faera

- g 9rd, dde @ fav fufaei fages
- Rieltd9 mealRd $olk uxd

- X% A, dHfea RBRET 7RI (2020-2024)

« U JSTT1eh, RIS $ex=9d (2018-2020)

. IR TSP , TTHIRAME (2016-2018)

* JITEL JeTe a1l Har sf$AT (2013-2016)

* URE Sfae’d Bal, 99 we JMaRic], THsMTS, JTay (2010-2012)
- figa. S, ATHIMGIR—MSAMSHIS!, BT (2005-2010)

Organic Chemistry Division
¢ Organic synthesis
* Novel methodology
« AI-ML driven Drug Design
* Process development
* Silicone specialist for adhesive, sealant
* Siloxane based hard-coat

* Staff Scientist, Momentive Performance Material (2020-20240

» Principal Scientist, Syngene International (2018-2020)

* Senior Scientist, AMRI (2016-2018)

* Research Scientist, Daiichi Sankyo India (2013-2016)

* Postdoctoral Fellow, Wayne State University, Ml, USA (2010-2012)
 Ph.D., CSIR-IICT, Hyderabad (2005-2010)

HrowamdamR.vfiver aiffes ufdaes 2023-24 @
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fa NN aN

AfeTH M= dext Wenfire! fdar

Sodium ion battery technology development

Al d: ARTH il HSRUT IT9TR 13% CAGR WR 100
fafera smRe# SfeR & o9 ugw T B | WRa
Rarctad 9l &1 ART 2025 TF 35% CAGR &I & A
31 31 TSt A 9T T STAM B | I § SUHRHT
golaG I, golfdgd Aaferel iR B A dd Rer
TN & oY Holl HSRUT AI6IR H Li—1a+ deRal
BT UPIUHR & | TG AT R A9 w3 faaRka
oM, @Eee, Medad YWeR, dfed gcd IdeA
PHROT TAdRY TR TS dTel Y919 IR B T WIell R
AFAIGR Seeie, Li—3ma+ Wenfier & favg & TR
AT © | BH ST I ¥ fase R amenRa
THBETA HEfTa! & faerd & AT | 59 FaRmei
BT FHREITT B 2 8 | ReRaT, Aro=adr, Sughal, gReT,
T iR THRAT AfSTA—IMA e &Y 'Six S
Ry & | g9 it arf ik Sudxer fadr
% AEH W oI AT I~ SHoll becd, Sia g, GRe
MBS, IR T SR T yvTasiierdr & @rer Udh
Jpfeqsd FaEE faeRia fhar| dienef~fae dors
AAEAAT @ A1 Na—3d 931 & oIy o &= W)
MR vAre ARl &1 fIerT iR Heatedn faar S 8
| 39 HeheUT BT JHIUT Bigd Aol 9l & wU H fdegga
IS IR gRT 9ef¥d fhar Sar & | soiders
AT § FaERI @ MR TR IR U go [$hy Y iR
39 UEIfal @ AvaegeR—gadnd  Ro—aiih
Fudl fxafgas vasy wigac fafacs
(https://www.rechargion.com/) &I BXdIaiRd & faam
AT &, i AITHIASIAR BT FRANTRIET B Ad—c—HATbe
SUHH, JSe SURAr AT d dsd A g
RaSa &1 wfie wied gaememer tHH )
ICICIZY &I AEaNTd ©U ¥ ragrd Idre # gRafda
PRAT 2 | 319 Th UH Wdl Bl URIcic—Ihd HIeicigy
U A del B FAdH FdeR IR B WY H
faamfid far T 8 | 2 Ah =1 5 Ah, 3.6 V SIRTEGRI &1
fafdre o1t e9@ 100-120 Whikg 81R STa+ a6 5000
e 7| wfafed 10-20 da fooior & fore vas urrere
wic WU fear ™1 g1 §R Sl 48R & foy
AIRETH— I BT Te=i= ol 81 gl & 3iR |Ifsam

HrewamdemR.veliver amffe wfodes 2023-24

GRATSHT ! g TR | Project Highlight

Sf. HoT @ /Dr. Manjusha Shelke

mv.shelke@ncl.res.in

Overview: The global energy storage market is
approaching USD 100 billion at a CAGR of 13%. The
demand forrechargeable batteries in India is projected
to increase more rapidly at a CAGR of 35% by 2025.
Currently, Li-ion batteries have monopoly in the energy
storage market for consumer electronics, electric
mobility and to some extent stationary applications.
However, limited and disproportionately distributed
Lithium, Cobalt, Nickel reserves, concentrated
component manufacturing capabilities, national
energy security, fire safety, climateimpact of excessive
mining and human right violations at some mining sites
are serious concerns about Li-ion technology. We are
addressing these issues through development of a
contemporary technology based on sodium ion
chemistry. Sustainability, Scalability, Suitability, Safety,
Speed and Self-reliance are the 'Six S' features of
sodium-ion battery. We developed an alternative
solution with comparable or better energy density,
cycle life, safety profile, charging speed and cost
effectiveness through materials engineering and
device development. Anode materials based on hard
carbon are developed and evaluated for Na-ion battery
with polyanionic cathode materials. Proof of conceptis
demonstrated with electrochemical testing in the form
of coin cell batteries. Four patents were filed based on
the innovations in the electrode materials and the
technology is transferred to CSIR-NCL spin-off
company Rechargion Energy Pvt. Ltd
(https://[www.rechargion.com/) incorporated under

Scientist Entrepreneurship Scheme, a lab-to-market
initiative of CSIR. The primary focus of Rechargion is to
take laboratory scale prototype to commercially viable
product. So far, the first-generation pilot-scale
prototype pouch cell battery has been developed as
minimum viable product. The 2 Ah to 5 Ah, 3.6 V cells
have typical energy density of 100-120 Wh/kg and cycle
life beyond 5000. A pilot plant has been set up for 10-20
cell fabrication per day. Demonstration of Sodium-ion
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TRl higd HIEshA
Technology Focused Programs gl & g fermam [ Project Highlight

—3MF e W AERA $F DI AR ISH & battery for solar energy storage has been completed
weeH far T 2 | and a vertical flight of a drone based on sodium-ion
battery hasbeenshowcased.
Patents filed: WO 2023/187821 A1; WO 2023/199352 A;
US Patent App. 18/262,225; PCT/IN2023/05107

Patents filed: WO 2023/187821 A1; WO 2023/199352 A; US Patent App. 18/262,225; PCT/IN2023/05107

Na-ion coin cells developed at CSIR-NCL

Sodium-ion battery manufacturing pilot (Rechargion Energy Pvt. Ltd)

@ CSIR-NCL Annual Report 2023-24
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GRATSHT ! g TR | Project Highlight

Sl 3T U gaAdil / Amol A Kulkarni

aa.kulkarni@ncl.res.in

Centre for Research and Technology Development Hub (CRTDH by DSIR)
project on 'Continuous flow synthesis of dyestuff’

39 CRTDH & < &cd & U Idd Seve® Ayl IR
3R TART TgAP TRHIRU R | g RUIE Ugel 9edh W
CIECET

9 YRS BT S ©18 A1 Ugld BT IRURS o=
AIS ¥ BIC MRS Helic & A1 HI AR TR
Ars # gRafiia s 2 |

IRASH F  H TOil SIS ATgsNI & SATeH & 7T
e g2l 9% # Rufed sEw, e 5w wd
oHfpIfAG SR W &I dfad fhar Tar g | fhy s
oMy H @ rfaRed Jemga—dl, Rufded v, e
qracie, Addrge A9 iR B o S Afkd &3
SIS & WA YATE ATV HISThld BT UTels R §Y
Tl foar Tar & | 9 AT # ad fhy oI are
FO SIS ARG ScUTET B W B WD | FeANT
fear STRET R | 39 A1 &) 31y wfafafert Sy ufdreror
BRIHH, AT HATE AT TR BRITATY Y ST by
TS |

SNl @ forv yarg Avayer 3R wad fafawior v
BT ATAINMAR—TAYSA, GoI H SITHIATLIR
—ARIREIEIVT Aad JaTg HIe¥oT & HIEIH 3 RIS
T, SIS 3R BhelRe SRT H UfhAT BT Tg=dT IR
BRI PR YET & UG SHD 918 (AT & forg gpT faar
PR e 2| A= ueR @1 ufafsanst &1 te @mas
WaeH il 399 9 fAferRad gfafshamsit o1 faf=
Ul IR Ahelddd YaRia fFar 1 g% WHfed
S, SISO UG hftel, HRAE TRewH,
AHIfASIH, THHH, I, TARIFeH, lehisd
P1 fREIa sifaiioRer, waNHee, e ufafear,
faforoeE,  soiHIfaR™, mafad  UielFRIS9Ie,
TAIFRICIRA 3R dberfore TRAMHIT | {B B Y
fopumefe & UMM R TR 61 71 & 3IR BB &1 BB
T Ui 37 e et WR o foham rar 8 | referet
FT I PO A T (Tl SR, RIS SR,
Rufdea srEor dorm IR1e S1E9T) &1 welRia &xr dorr 59
el & MSMEs @& 9Tl ®TH &HId FHY
HITHSSAR—TAAITS FIRT UATY ST dTel GehIoT IR

HrewamdemR.veliver amffe wfodes 2023-24

This CRTDH has two components, one on continuous
dyestuff synthesis and another on polymer processing.
Thisreportfocused onthefirst component.

This project aims at transforming the dye
manufacturing practices from the conventional batch
mode into efficient and continuous mode with smaller
chemical footprint.

The project initially started with generating of library of
azo dyes, subsequently, the focus is on reactive dyes,
acid dyes and thermochromic dyes. Apart from the
research work being carried out and many dyes
including Rhodamine-B, reactive red, crystal violet,
malachite green and some other dyes have been
synthesized following continuous flow synthesis
protocols. A few dye intermediates that are imported
in large volumes are also being synthesized in an
efficient manner. Simultaneously, other activities viz.
training programs, workshops on continuous flow
synthesis were also conducted.

Workshop on Flow Synthesis & Continuous
Manufacturing for Industries DSIR - CRTDH at CSIR-
NCL, Pune is working on the process intensification in
the chemical intermediates, dyestuff and colourants
industry through continuous flow synthesis and
subsequently its scale-up for manufacturing. A broad
spectrum of various types of reactions viz. Among
many, the following reactions have been successfully
demonstrated at different scales: aromatic nitration,
diazotization and coupling, Meerwein arylation,
sulfoxidation, Amination, bromination, chlorination,
controlled oxidation of alcohols, fluorination, Grignard
reaction, lithiation, ozonolysis, anionic polymerization,
ethoxylation and catalytic esterification. A few have
been demonstrated at ascale of few kg/day scaleand a
few have been implemented at few tons per day
production capacity. The workshop aimed to showcase
a few case studies (azo dyes, acid dyes, reactive dyes
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and basic dyes) and elaborate on the approach that
CSIR-NCL would like to follow while working with the
MSMEs in this sector. Participants from 30 industries
had attended the workshop.

Visit of Gujrat Dyestuff Manufacturing Association
delegation to NCL: CSIR-NCL organized a
brainstorming session with industrial members of the
Gujarat Dyestuff Manufacturing Association (GDMA)
on the topics of continuous flow synthesis and
continuous manufacturing technologies for dyestuff
and colourants. The event was organized as a part of
the activities of the Common Research and Technology
Development Hub (CRTDH) program at CSIR-NCL,
whichis supported by the Department of Scientific and
Industrial Research (DSIR, Gol). Over 30 Micro, Small,
and Medium Enterprises (MSMEs) from the GDMA
participated in the event. This event was also
organized as a part of platinum jubilee celebrations of
CSIR-NCL. Mr. Haresh Bhuta, President GDMA
indicated that the demonstration has helped GDMA
members to witness the efficacy of modern
continuous flow processes for synthesizing different
dyes and this is likely to energize them to adopt these
contemporary process technologies. The active
participation of the MSMEs gave a positive outlook on
their willingness to adopt modern manufacturing
technologies and their recognition of the importance
of collaboration with research institutions like CSIR-
NCL. Going ahead, concrete steps are now planned
between CSIR-NCL and GDMA to facilitate timely
execution of follow-up activities.

CSIR-NCL Annual Report 2023-24
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SI. 3 WHGART / Dr. Asha Syamakumari

sk.asha@ncl.res.in

RO9aT IS HeT 3R WR-—Wiffs difermR 3R S Bigey RafsT &1 faert

Development of Spinnable grade Meta- and para-Aramid Polymers and their Fibre Spinning

9 gRAS &1 Seed Ruda de didiifaed (R
Hac W HET ST 8) & TIANTRATAT VR TR JAwedTa-1
HIYOT & oY U HICIdble [ 3R STgdfeld BT
2 | wiffrs gufaa difeamiss &I & S gt srmree
IR GIRT sEeRdfRafas e sass & 99
gfafhar & U B € | Fe AR Wi fi—wieeis
IS S (W) N—wfel= SRME ((dE) 8k
IATARTA SISTARISS (SR & U foham Sar & |
(@1 <)

The objective of the project is to develop and optimize
a protocol for laboratory scale reproducible synthesis
of spinnable grade polyaramids, (also called Kevla).
Aramids are aromatic polyamides obtained by the
reaction between an aromatic diamine and aromatic
dicarboxylic acid halide. The simplest aramid p-
phenylene terephthalamide (PPTA) is obtained from p-
phenylene diamine (PPD) and terephthaloyl dichloride
(TPC) (see scheme-1).

HMPA, NMP
159 H
n HZNO—NHZ ~+n CIOCAO—COGL» ~<-IN4©—N—C”: ﬁ + 2nHCI
O O/n

p-aramid

AT 1: Baer ((—TIfis) & foly ageliaxor afharg

Scheme 1: Polymerization processes for Kevlar (p-aramid)

EAPT W DR D AT DI TIANRIAT B
fArli—urree ¥R d@ 9o T IRAYUT SENT Bq
BER b dd O DI U B b g @
RaemIfaferdY &1 geei & 1 § | SToTe AorIRd
3wt (H2S04) ¥ gl a8l b1 U oxad 98l Pl
WIS ®wigaR H uRafld fdar o & | wrseR @
Ipte TifFd afth o1 97 N7 fofae WAfed s @t
Waa wfafa & de—ar Faeadt sfaemsi &
gIgSioE ¥ Geod URERE fhar 9 ura fawarRa
sEe sifafa= @1 faar simar 8 foge aReme<ay
T WM @AW g9 © | 59 BIsdR A a9 I B
A% wY W I Fael iR il sl o
Hal, NI 3R I=a 2Rk arel Ao § ITART foban
ST |

freer af HUHeTLsR—TRive, IO & SIgweT aE
50 UM bl (Wb 99) W RoAde I di-wwifis
(@IeR) & HLATUT BT Aherargdd ueei fhar g, R
AIATRIG HUS A Hbrelr 17 iR MU= (yinh)
45 dl /g & ST §99d dderk | Ael @ 2| AT
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It also aims to scale up the synthesis of Kevlar to a
l[aboratory mini-pilot scale and to demonstrate its
spinnability to achieve target fiber properties for
strategic applications. The polymeris converted to the
aramid fibre by spinning the dissolved polymer from
anhydrous sulphuric acid (H,SO,). The excellent
mechanical strength of the fibre is attributed to the
extended chain orientation derived from the linear
geometry of the para linked aromatic rings together
with the hydrogen bonding interaction of the adjacent
chains that results in pleated sheet structures. Textiles
made from these fibers are widely usedin strategic and
industrial applications such as armor, ropes and high
strength composites.

Over the past year, theresearch team at CSIRNCL Pune
has successfully demonstrated the synthesis of
spinnable grade p-aramid (Kevlar) on a 50 g scale
(single batch) having inherent viscosity (n,,) 4.5 dl /g
that matches the benchmark Kevlar extracted from
commercial fabric. The observation of birefringence
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(see Fig 1) in prepared p-aramid when examined in
solutions of various concentrations in oleum under
crossed polarizers suggests the development of
lyotropic liquid crystalline phases, which indicates a
high molecular weight of the polymers. Initial trials of
fiber spinning at BTRA, Mumbai (Figure 2) have been
successful and optimizationis ongoing.

fora 1: sifermm # Heaf¥d p-wifie @ gdiaxon siffeaa gerasft (POM) sfa
Fig. 1: Polarizing optical microscope (POM) images of synthesized p-aramid in Oleum

frF 2: Tivd, gor # TR diferR @ A1 SICIRIRY, §a8 § wiger RAfT & aRfAeS aiieror
Fig. 2: Initial trials of fiber spinning at BTRA, Mumbai with polymer prepared at NCL, Pune

The project has been initiated at CSIR-NCL, Pune in
close collaboration with Bombay Textile Research
Association (BTRA) and funded by the National
Technical Textile Mission (NTTM) of the Ministry of
Textiles (MoT).

gg U AIUHSSaR—uadIvel, gor ¥ qi
SaRIeTgel e TaIRiger (d1E18RY) & HedT & JRe
P T AT T HATAT (THAS) & IET Theiehl
g AT (TICIEITH) R A aiftd & |
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BT HA Hedkiol / Kaliaperumal Selvaraj
k.selvaraj@ncl.res.in

PETRA BT T 3R USYH dfer SoagIelEoR Bl s

Launch of Catamaran and development of AEM Water Electrolyser

RIS BTgQIST Holl e (TTUaseH) & s wRa
P FHAAT DI BEIA H A TP f&0) IR d€ R Udh
EIR SIS We ol STalol &l U&7 | WRd &l ygall
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FATfeld AN HherRd, I8 Udh Bic A BRIGH & Uh
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RN fhar AT o1 T S U YgE TANTRIAT—Se]
FEANT BT ITIRT B gY aATOITS wY F AN b
TAT] WA Ad W frer & Hrgargaar
—grReESTereng  (CSIR-NMITLI) Seir wef
HRIPH & A foorrsH, AeRIT iR uef¥ia fear war
| ATHAIMEIMR B T TARTIMARN  HTTHIMER
—TAIUE 3R HITHIISIR—AG BTR3NS -1 Jor Rerd
I BUIRNES] & FEAN - HH—AIHH UISTH R
do ArENfal &1 dhedgad yes fHar| a8 amn
R A PR AR Tgell Wazh R A 997 fie 2
NIMITLI v 3ifgciia Sush & S fava W R daH11d
g oIf fewrd e drenfifeal o fAaha o= &
o i e U faerd JRINTRIerail, SENT SR
Nl el & d GedT Bl derdl <dl B |
YRI—IG 1T I8 STETSl IRl wHe) drenfifear 3
ARA BT ARp BT A1 vl o= =1 2 | 39 uRares &
YR I T BRT BggioM fARM @ dgd |gal
TR H BT SIo & SUANT & ol < & JATal &l

AT e &) S&fie 2 |
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One of India's success stories under the National
Hydrogen Energy Mission (NHEM) was demonstrating
a hydrogen fuel cell vessel on the southern Indian
coast. India's first indigenously designed and
developed hydrogen fuel cell-powered passenger, the
Catamaran. It is yet another example of a small
program started in alaboratory about a decade before
ending up in a commercial deployment using a robust
Laboratory-Industry collaboration. The fuel cell
technology was designed, developed and
demonstrated under the CSIR-NMITLI Industry
Originated Program, two CSIR laboratories, CSIR-NCL
and CSIR-CECRI, in collaboration with KPIT, a Pune-
based industry, to demonstrate Low-Temperature
PEM fuel cell technology successfully. This journey has
passed through multiple milestones, including India's
first indigenous fuel cell car and the first indigenous
fuel cell bus. NIMITLI is a unique initiative that
promotes collaboration between national R&D labs,
industry, and academic institutions to develop globally
benchmarked yet affordable indigenous technologies.
The zero-emission vessel is also displaying India's
prowess in sustainable marine technologies. The
project's launch is expected to give an impetus to the
country's push for using hydrogen in marine
applications as envisaged under the National Green
Hydrogen Mission.
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Another recently initiated activity at CSIR National
Chemical Laboratory under CSIR's H2T mission
program is indigenously designing, developing and
demonstrating kW scale Anion Exchange Membrane
Water Electrolyser (AEMWE). Globally, AEMWE is a
budding technology with a huge potential to be a
game-changer in green hydrogen production
technologies. It combines the best of both worlds from
the matured alkaline water electrolyzer (AWE) and
proton exchange membrane water electrolyser
(PEMWE) and offers advantages such as PGM-
catalysis-free, PFAS-free, low corrosion MoC such as
bipolar plate etc. Due to cost disparity, green hydrogen
is yet to replace the largely produced fossil-based

CSIR-NCL Annual Report 2023-24
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(brown) hydrogen. India aspires to become a global
green hydrogen exporter, which targets reaching the
production capacity of 5 MMTPA with a renewable
energy target of 125 GW addition by 2030. While
industries in India rely largely on imported electrolyser
technologies at this point in time, Atmanirbar India is
keen on indigenizing the technologies to reduce
imports and ensure local supply chain dependency.
CSIRNCL's AEM WE technology development program
aims to do the same. Having few OEMs globally for
AEM electrolysers, this program is envisaged to create
immense opportunities in local manufacturing of
water electrolysers and their components.

The AEMWE mission program launched in Apr 2022 in
CSIR NCL has significantly progressed to successfully
demonstrate amodular 3 kW AEM system with globally
benchmarked performance. This includes patented
indigenous readily scalable non-PGM electrocatalysts,
electrodes, bipolar plates, other components of the
stack and the stack design. Thermax Global Ltd is an
active industry partner with expertise in BoS
developmentfor CSIRNCL's stack design.

HrewamdemR.veliver amffe wfodes 2023-24
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$1. fasra 9iwr8/ Dr. Vijay Bokade

vv.bokade@ncl.res.in

(OBOGS) & fo fifeienge

Zeolite for On Board Oxygen Generation System (OBOGS) of MiG-29 Aircrafts

AP MiG -29 g &d T8I | 9RAY arg AT
(IAF) 3R MR 1941 & forg v #Hgeaqot |ufr 32 2 |
ERGACEISEICIEEEISECIERIN ERVERNE R N (0):1016N))
A AT Fd gHIfadl 9 Aewqel uReErer Siikes
SO PR A B AIUHER—IS R MRS
RINTEITET (HTTHRNSIIR—U=RIITe) @ ifaRiToT Hael=
H ST Pl UEHT U HRATI IrgAAT AR AR 57
Tl & AR B 70 59 ATHU A8 Bl AR &
fpar g

OBOGS 8= %8 W S WX dlel URIeie] &l
JifaAToT @l fRaR amgfc girefaa e @ forg Aewaget
9 A B | Tg YoTTel! Feieged W iR ol €, S
faf¥re uerel € S ARSI &1 SRRy &rar § iR
90% & 31fed gl & AT iAo Bredl 2 | 90 &
AIF—HT Ig fSiege T & Hud H 3717 & HROT T
B O &, FRT 39 gioitae @l 37awaid gl 2 |
HAITAANEINR—TAAGSA - §H AN DT AHAT DR §Y
fT-29 OBOGS g5 ¥ 5 fhaum™ fSaiieigca &I
AHAdYdd gAoiiad fHar, R sfiediod e
30% WGP 85% B WAT|  AIRD b e IR
IR & YIS WA W 39 g DI e &l T8 |
gSIa HishaT BT 65 TheArm [Aees &I F9Te &
fore germ T e w29 agE Sed
SJNFATST JOTferal & A1 AhaTgdd IS W+ 3 FeH
BT |

sﬂzﬁmm HAUAANEIR—TAAGSA - BT wY 3
JfRIST—aE NiRiiaged ®f A3afid &1 & fog
o1 @l 1 gfshar s @1 | MiG-29 & OBOGS
e H o w@ael Seiiemsed & 5 fharim™ & T4 &1
TRIET AT T, O o URIEON H 94.2% TS
YT U 8% | I MiG-29 argaT 3 $9 fSeliarged
DI U1 U A Al BRl & U MR srgares @l
THET B, 359 SUHH Bl Theldl HIRT b1 J&TT HienfiraT
T HEdqUl IR &l Tl © | Goiad & SURIA MiG-
29 arIgaE # 12 OBOGS 318l o Wil &l T § |
RT9 & T g1 o7 ) v & 160 8 S
TR B | AR AT BT Y ST o ga, foraas di=

The Mikoyan MiG-29 aircraft have long been a critical
asset for the Indian Air Force (IAF) and Indian Navy.
However, recent challenges with the aircraft's On-
Board Oxygen Generation System (OBOGS) posed
significant operational risks. Recognizing CSIR-
National Chemical Laboratory's (CSIR-NCL) expertise
in oxygen enrichment, the IAF and Navy turned to its

researchteamto addresstheseissues.
The OBOGS is crucial for ensuring a steady supply of

oxygen to pilots flying at high altitudes, where both
oxygen levels and ambient pressure are critically low.
The systemrelies on zeolites, specialized materials that
adsorb nitrogen and release oxygen with over 90%
purity. Over time, these zeolites degrade due to

moisture exposure, necessitating rejuvenation.
CSIR-NCL rose to the challenge, successfully

regenerating 5 kg of zeolites from a MiG-29 OBOGS
unit, increasing oxygen output from 30% to 85%. This
enhancement was confirmed at an IAF ground station
near Nashik. The rejuvenation process was scaled up to
handle 65 kg of zeolites, enabling several MiG-29
aircraft to fly successfully with improved oxygen

systems.
Further, CSIR-NCL developed its own process for

synthesizing oxygen-enriching zeolites in granular
form. A 5 kg sample of these indigenous zeolites was
tested in the MiG-29's OBOGS, achieving 94.2% oxygen
purity in ground trials. While full incorporation of these
zeolites into MiG-29 aircraft awaits internal approvals,
the success of this initiative marks a significant
advancementinIndia's defense technology.

Since the rejuvenation, 12 OBOGS units in MiG-29
aircraft have been recovered, with one unit flying 160
hours without issues. The Indian Navy also benefitted,
with five aircraft successfully reaching altitudes of up
to 41,000 feet after rejuvenating 23 kg of zeolites. This
project, initiated by Dr. Ashish Lele, Director, CSIR-NCL,
and led by Dr. Vijay Bokade, Chief Scientist in the
Catalysis Division, highlights the effectiveness of CSIR-

CSIR-NCL Annual Report 2023-24
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Ude gul: R Uce 3fTde+ Avedr 202413032274
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NCL's scientificapproach.

The IAF and Navy commended the team's tireless
efforts, marking another success to leverage
indigenous research for overcoming technological
challenges.

Patent Filed: Indian Patent application no.
202413032274

HrewamdemR.veliver amffe wfodes 2023-24
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Forstren e HRH S 3rENa Y / Dr. Ashok P. Giri
Curiosity Driven Research ap.giri@ncl.res.in

SI9 MR YHTRT / BIOCHEMICAL SCIENCES DIVISION

BAHD- 3R THISACIN®HIS Ud g ¢HICY ® Bal H IR—$Hsd TdARHIUchHIAIsSH & Sldd I voT
7t &1 fsed fr@ter =1 (Nature Communications, vol- 14, no. 1, p. 4540, 2023)

A BAHD-type acyltransferase concludes the biosynthetic pathway of non-bitter glycoalkaloids in
ripe tomato fruit (Nature Communications, vol. 14, no. 1, p. 4540, 2023)

39 31T H Uah gU THIC] H IR-H8d TP IUehlaised & oid Helyvl & & fafdrat ot uteror fasa &, R
GAME36, T BAHD —Y®R THSACRIBRS WR &9 diad fhdl 1 § | I8 USTgH Ball & Udh- & aRE fave
T BT WIS 3R B BMGHRS (Raelsiss U H gRafdd &1 @l A UeH ol & | I8 AU Herifeld
qREc TR HehTeT STId 8, SiT THICR & T4 3R YRETT Pl 9T & TT AIS W18 dTell [hedl & A & Hae H Sdr)
U HRAT & | 39 Ispul &1 iy ugfiodi iR @re s W Js@yuel o9 usdl 2, 5ad |91fdd w9 9 <de’l &
e # GUR T 71 fauTe el @1 7 <A 8Rfl | I8 S Uil 3§ TelTsdleblalss Aeraiielsd ®f d8ar D
A FHEH 3 I <l & |

I8 Hrf A90 W' YT BR dfAda saidaren (G) vd dorta sefieye &ife aEy (Fovsd) @
eNgdaten & TgalT @ faar T o oI gad HesnEIR—y=Hivd T Ag@ayvf AT @ |1

The study investigates the biosynthetic pathway of non-bitter glycoalkaloids in ripe tomatoes, focusing on GAME36, a
BAHD-type acyltransferase. This enzyme facilitates the conversion of the toxic a-tomatine into the sweet and less
harmful Esculeoside A during fruit maturation. The research highlights the metabolic shift that enhances tomato
flavor and safety, providing insights into the evolution of sweet-tasting varieties. The findings have significant
implications for agricultural practices and food science, potentially guiding the development of tomatoes with
improved taste profiles while minimizing toxic compounds. This work contributes to a better understanding of
glycoalkaloid metabolismin plants.

"This work was done in collaboration with researchers from the Max Planck Institute for Chemical Ecology
(Germany) and Weizmann Institute of Science (Israel) and has significant contributions from CSIR-NCL”

HrewamdemR.veliver afie wfode 2023-24 e




e S ST Sl 72Y TH. &RA / Dr. Mahesh S. Dharne
Curiosity Driven Research ms.dharne@ncl.res.in

g&y UfRRTe U sHa GI-Efel T 0N &1 SUANT I Uldl-TI-Teqeiffia ova (y-PGA) Sia 9gdad &1
|Ad U9 ¥998 IUIGA (S-d 3ih Fellx disazr, i 425, .138709,2023)

Sustainable and cleaner production of poly-gamma-glutamic acid (y-PGA) biopolymer using floral

waste and its anti-staling properties (Journal of Cleaner Production, vol. 425, p.138709, 2023)

S I H Yo JURME B Uiel-TTHI-TeIeIfd 3 (y-PGA) §  IRafid ova SHa Jedidd &I Sfid @ 18 o, Sl
AR olSthel § AT 81 ST & | $7 JHT 3 1-6 UTH/ATCR/HeT Bl IHTGHhdT & A1 40 YT/ Bl HAH< y-
PGA IS T 8% | 1% Y-PGA & 12T 3R Bl BIfST &k A 14 A1 & a8 g9 § it o1 A9-hIfST aret 3R @t
T ¥ U Tea @ AT WA I | T8 B 39 91 BT ISTER0T 7 & fh D Apg Sa-sreferaren ygfoa smufine
BT JegaT IcdTal 3§ uRfid B Fad e 3 g w- A 8, oy gafervfi Sl &1 A 81 Fahdl § ae
TTRRerfre Ager iR fawiia Rerdr 991¢ ad gU @rer GReq &I Hicdrs {1 S 9adr © |

The study explores the valorization of floral waste, which often ends up in landfills, by converting it into poly-gamma-
glutamic acid (y-PGA). The research achieved an optimal y-PGA yield of 40 g/L with a productivity of 1.6 g/L/h. Coating
grapes with 1% y-PGA significantly reduced weight loss and preserved nutrient content compared to non-coated
grapes after 14 days. This work exemplifies how circular bio-economy practices can enhance sustainable
development by transforming waste into valuable products, thereby addressing environmental concerns and
promoting food security while maintaining ecological balance and financial stability.

e CSIR-NCL Annual Report 2023-24
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1. 729 U9, 9”7 / Dr. Mahesh S. Dharne

Curiosity Driven Research ms.dharne@ncl.res.in

S AR I gol, 4R & J1URTe St SuaR a3 H§ SARS CoV 2 UaR & Seel ¥ AMfHBIA 931 H1 e uar
I 3R HehHT T Ul Tl | (TaiaRoT A= iR aguor g, diegd 30, . 56, Ui 118976-118988,2023)

Genomic surveillance reveals early detection and transition of delta to omicron lineages of
SARS-CoV-2 variants in wastewater treatment plants of Pune, India (Environmental Science and
Pollution Research, vol.30,no.56, pp.118976-118988, 2023)

S ST oig H gUT, WRA H U Sdl SUAR FI31 ¥ fa¥y w0 & Seel | MBI 997 § SARS-CoV-2 UHR @l
g @t IR FHAY B FE @ TS 7 | AR STA—3meRa FemR A5 (SdiE) &1 STINT dvd gU e #
ATdSTS TR & forv Afsha AR @& 9 H Ufe S § RNA IRRYA & R0 B B THTaeierd IR UhTeT STefl
AT 2 | 39 el ¥ A= 7R & TR @7 TfRiiedr & aR H #eayul SHeRI [Hefdl 8, S TR & W@Red Bl
FAS 3IR ATGSTD e HfAfHITRil BT Gfed B & oY qedar STl Ua™ &_dl & | I8 giedIv faema: aaame
3R WIS & BIfAS-19 ThIT & A H FehtHdb I BT FA0e707 VNI BT 9™ § WBE &1 &9 &1 STid Hrall ©

g8 S SR, YUI, YUl SAfddl Feaeex (fiad)), soiad afdas wssyq (Svauw), gul dogs Jdifead
ursde fafics (TwaRdia), ol & wnudals & w&aiT | fear 1ar iR sud fivasnsaR-g=fiva &1
gyl AR 2 |

The research article investigates the early detection and transition of SARS-CoV-2 variants, specifically from delta to
omicron lineages, in wastewater treatment plants in Pune, India. Utilizing wastewater-based epidemiology (WBE),
the study highlights the effectiveness of monitoring viral RNA in wastewater as a proactive public health tool. The
findings reveal significant insights into the dynamics of variant prevalence, providing valuable data for understanding
transmission patterns and informing public health responses. This approach underscores the potential of WBE in
enhancing surveillance strategies for infectious diseases, particularly in the context of ongoing and future COVID-19
outbreaks.

"This work was done in collaboration with researchers from the IISER, Pune, The Pune Knowledge Cluster (PKC),
Ecosan Services Foundation (ESF), Pune, Fluid Robotics Private Limited (FRPL), Pune and has significant
contributions from CSIR-NCL”
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Curiosity Driven Research Dr. Ashok P. Giri and Dr. Rakesh S. Joshi

fafeds sa)igs giRewras afzor &1 aRa axar 2, &l Wisiew Beiwwst fae &
gaifsweigs—aeaver v &1 uRafda s qar 2 | (Iscience, vol.27, no. 3, 2024)

Chitinase inhibition induces transcriptional dysregulation altering ecdysteroid-mediated control
of Spodoptera frugiperda development (Iscience, vol.27,n0.3,2024)

S I H WIS FolluRs] & PRI R RIS /R & goTal 1 Sfid @1 715 & AT 3faRIEd b w0 H Ja
(d1E3TR) BT YfHepT R 9 Diad fHaAT T & | Ig ST © b el Bl ek Jad AER Raal F drsfed HediforsH
IR BT 2 31X STSRCES Sid WIeIwoT # gRac arar 2, it AT oiR Scweiifadr wR ufidet wia uedr 8 |39
AT H S s1feafth SR #erdifeld uRac=i &1 favelvor @x+ & oy qRT-PCR 3R ACHIAgE Ahrsioi Sl
TP-Ip] BT SUART fbar 1T & | 59 (sl 3 el <rerell & fob ffeTsT @1 dferd o= gep erger Rurf 81 9l e,
oy it o faara # siafifed smorfde d= den By yee= # wwifad s & v § SFeR) e dadi 8 |

The study investigates the effects of chitinase inhibition on the development of Spodoptera frugiperda, focusing on
the role of berberine (BER) as an inhibitor. It demonstrates that feeding larvae with a BER-containing diet disrupts
chitin metabolism and alters ecdysteroid biosynthesis, leading to impaired growth and survival. Theresearch employs
techniques such as qRT-PCR and metabolite profiling to analyze gene expression and metabolic changes. Findings
suggest that targeting chitinase could be a viable strategy for pest control, providing insights into the molecular
mechanisms underlying insect development and potential applications in agricultural management.
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Sf. fRor sl / Dr. Kiran Kulkarni
Curiosity Driven Research ka.kulkarni@ncl.res.in

A9l BIe¥d a7 fAT T § Ras GTPase Yu¥h fAcll & ArdwT® RafdiT a3 o1 fs®is HIAT1 2 | (iScience,
vol.26,n0. 7, p. 107031,2023)

Wavelet coherence phase analysis decodes the universal switching mechanism of Ras GTPase
superfamily (iScience, vol. 26, no. 7, p.107031,2023)

S99 I H GTPase & Ras GuRG el & RaftiT TF &1 S & oIy daeic dlevd favelyor & SR &l Udl e
AT ® | Residue Contact Order (RCO) &T SUATT B -3 WS AR Bl Th-3man dal § yRafid dxd
ST FfFAIICISS ASIST I s AJwU  URTcH! BT ARl B © | ddele HIeX™ [I2elvoT TR BRIId &3l &
g RIS FASTSD AR AR0T el Pl T FAT & AT IJwY gRaciHl & TR TR FHI STl 8 | I8 GRedIor
GTPases @I TRl & AWy # SR U $RAT & TAT P! RIS IAARATAT 3R ApIold JbR o

SARTTHT & T BT e THST VST BRAT 2, S HAR DI g | ANTE B Fhd &

The study explores the application of wavelet coherence analysis to investigate the switching mechanisms of the Ras
superfamily of GTPases. By transforming three-dimensional protein structures into one-dimensional signals using
Residue Contact Order (RCO), the researchers analyze conformational changes associated with nucleotide binding.
The wavelet coherence analysis reveals structural couplings and phase relationships among key functional regions,
highlighting the propagation of conformational changes. This approach provides insights into the dynamics of
GTPases, offering a deeper understanding of their functional states and the impact of mutations in oncogenic
variants, which may contribute to cancer progression.
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SI. T IeT UH. TdITeT
Curiosity Driven Research Dr. Chinnakonda S. Gopinath

I 3NN AbdfTd I fag=
CATALYSIS AND INORGANIC CHEMISTRY

P YHT HIATUT IUDIVT S GcH] Pl delYdd sl & AId TP HAIFTd AR TdIgd He o faem
H & BicT dad, forad saar 4 garR s (S e AfeRaca sfed v, 9feya 11, 5. 28, didl. 15168-
15182, 2023; W02022044039A1)

A baby step in assembling and integrating the components of an artificial photosynthesis device
with forced heterojunctions towards improved efficiency (Journal of Materials Chemistry A, vol. 11,
no.28, pp.15168-15182,2023; WO2022044039A1)

T AT G U | Tholdd 3R MY w0 § FGER] UGN B IUANT B BT THIRT Feell & oy U
I 3PV IR BRAT 8 | T8 USRI Afg<l1I Tl I BiVO4 FaIcH S Bl TiO2 & AT bl Bl 8, Sl
30% ¥ 21fdd HIeR—C—Rl ST PT T IRAl & a1 Hgifad wU § qargara dM & 9 Aerd iR
HHCSETES T HRAT © | ad H T8 B CO2 =BT &R Pl 9T H AT JAFDHROT iR ML TN & HEd W
T AT 2 | T G B TBTT H By 7Y 31ed= | U FeAd 2 fb S8 IR Sl SUiaRvT/STre &) Aol &l 8
ST Pra-—cICeer Sfefegavel § ANTET qdl & | ~8 m2 USRI I 1 fbUT CO2/h Bl HerAe+hidfessrgs H uiRafid Hear
3TUfEYT & | I8 PRI BTe—< Cobel TfIfsharell & forg A= JamTermetiall § U USRI & 10T BT FagRiar uR gahrer
ST S |

The study presents a novel approach to artificial photosynthesis using a potentially scalable and
economically viable device. This device integrates BiVO4 quantum dots in a unique manner with TiO2,

demonstrating >30% solar-to-fuel efficiency, achieving methanol and formaldehyde close to the
theoretically predicted range. The present work emphasizes the importance of charge separation and
charge utilization in enhancing CO2 reduction rates. Conducted under direct sunlight, the findings suggest
significant potential for sustainable energy conversion/production, contributing to carbon-neutral
economy.~8 m2 device is expected to convert 1kg CO2/h to methanol+formaldehyde. The work highlights
the feasibility of fabricating such devices in simple laboratories for hard-to-tackle reactions.

@ CSIR-NCL Annual Report 2023-24




T TR e

Curiosity Driven Research 1. MR, Afest 241/ Dr. R. Nandini Devi

Bplicidbefdfed H2 ST & fiv W@ddd Jiftchad wisax Ruaex: yaIvia deeh gawaesn o1 auen=

(FcHed S d 3ife BIggio Ao, dfegw 48, . 45, 9. 17086-17096,2023)
Scalable optical fiber reactor for photocatalytic H2 production: Addressing scattering issues

(International Journal of Hydrogen Energy, vol. 48, no. 45, pp. 17086-17096, 2023)

B JIHLE BICIhe A BIggIo UG d oY U Woolad fedhe higar Rudex Bl WISl BT ©, ST TH1eT
YHI0E S UTRURS ITSSR SSRGI I A TR BT THETT HRdT 8 | 339 eI H TiO2-oifud dfftcdhel Brgear
TR 5 wt% CuO BT ReR B A BIgglo ® [P H gig <@l T8, O 8 ©¢ & 918 H2 & 318Idhad 22 mmoles UT<T 8Y
| sffftedrd WIgar QUi RS WRIac & AedH I GRS TR RO $I JIFLT TG B 8 TAT FfIishar areas 3
HICT fITRUT BT T B 8 | T8 I FRePIT el §Y U # Y T 70%  AfHIAT I97Y Il 2, i Frgul rer
WFEH BT T SUIT B AT SHoll ST & o7y g & &l Tafid dram 2 |

Theresearch explores a scalable optical fiber reactor for photocatalytic hydrogen production, addressing challenges
associated with traditional powder catalysts, such as light scattering. By immobilizing 5 wt% CuO on TiO2-coated
optical fibers, the study demonstrates enhanced hydrogen evolution, achieving a maximum of 22 mmoles of H2 after
8 hours. The optical fibers facilitate efficient light transmission through total internal reflection, decoupling photon
delivery from the reaction medium. This innovative approach retains approximately 70% activity evenin turbid water,
showcasingits potential for sustainable energy applications by utilizing the full solar spectrum effectively.
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. . <l freAemgwar™ <16t /Dr. Thi lai Raj
Curiosity Driven Research RITTE LRI ReT 2

AT A T I Iifriioie & tha—axer ATRfiawr & fog MnxWO4 Aaraa-—amenia
IS (THITH Twrss 41 ASRaew, afegw 6, 4. didl. 7245-7258,2023)

MnxWO4 Nanostructure-Based Catalysts for Single-Step Oxidation of Cyclohexane and Methane
to Oxygenates (ACS Applied Nano Materials,vol.6,n0.9, pp. 7245-7258,2023)

39 EIT H Mn, WO, SHINIREIRN BT SUART B Agdelea’id (CYH) A TSIE 31T (AA) H SBRE STRATHRIT Bl
ST B TS B | BreSidd A & wegd I GRoid SORe a9y wy I 100 f&l Afkagw & a1 gl deifegere
AT I &, Ied A SR FIAHDBAT TGRIT PRAT & | AR Theilds 59 el 98 17 iR Rerar &
PRV MnWO, (111) Idg & Hdicp UG &I Ube &l & | ufifhar Anf # CYH &1 WigdeiiRadriiea 3R
AT H IRac eMAd 8, Sl 3 AA UG $RAT & | SORS ISP JAahOIIT BT Haei= Rl & o
fafe=1 =rpl # fopamefierar & 990 3@ & vd Jogard sifadioiive] & St H Il e afshanit & forg st
AT BT TeRid dxar g |

The study investigates the catalytic oxidation of cyclohexane (CYH) to adipic acid (AA) using MnEWO, nanostructures.
The catalyst, synthesized via a hydrothermal method, exhibits high activity and selectivity, particularly after 100 °C,
where carboxylate intermediates form. Characterization techniques reveal the optimal performance of the MnWO,
(111) plane due to its favorable band gap and stability. The reaction pathway involves the transformation of CYH to
cyclohexanol and cyclohexanone, ultimately yielding AA. The catalyst demonstrates excellent recyclability,
maintaining activity across multiple cycles, highlighting its potential for sustainable chemical processes in the
production of valuable oxygenates.
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Curiosity Driven Research <t. . 4. fafi< / Dr. C. P. Vinod

IYHSAT 91T BT SIATHITZS BT gIo-der # Co304 AwaT gRT At fagm—f+HR saor
(orta it fsforde o) 31, dfegs 127, Fa= 27, 91d1.13055-13064,2023)

Morphology-Dependent Catalysis by Co304 Nanostructures in Atmospheric Pressure Carbon
Dioxide Hydrogenation (Journal of Physical Chemistry C,vol.127,n0.27, pp.13055-13064, 2023)

S 31T H IS gd fafd &1 SuANT wxe AT safodl & Fed, ISH 3R 2cd & AT Cos04 AAREAT &
AT 3R SRD T3 BT Siid & 7T 2 | HRTEM 3R BET Wag &1 faveiyor Afed srffcferor da-e! 3 Ul @eldr &
{3 JAS—3MHR AT Co504 RF 3R W [T B AT H CO, BISSIGIHR H I~ SORD A TERT B © |
T AT SORG S&TdT G H I AT & A8 WR UM STl B, Sl IR CO, FUiaRoT & o7y 31fdres srd
IORE & fSorre # ofagfie vam owar 2 | I8 fspd yafervr gyt # S=1a wrnf Rafid o< @ forg anefa fagm
TR R IAROT 1R $HS THTT BT S H IS QA & |

The study investigates the synthesis and catalytic performance of Co;O, nanostructures with varying
morphologies—cubes, rods, and sheets—using a hydrothermal method. Characterization techniques, including
HRTEM and BET surface area analysis, reveal that the rod-shaped Co,0, exhibits superior catalytic activity in CO,
hydrogenation compared to the cube and sheet forms. The research highlights the significance of morphology in
enhancing catalytic efficiency, providing insights into the design of more effective catalysts for sustainable CO,
conversion. These findings contribute to the understanding of morphology-dependent catalysis and its implications
for developing advanced materialsin environmental applications.
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Curiosity Driven Research sl o, <) B Parssi L Biiepe

Pod 5-BIsgIAIAATEA BIGRA (TATATSD) ¥ 2,5-BRISHIEI fARafad el (FDCA) & STelid aRvT Jfaiiaor
o forg Sev-s=ya fafdr (| o d 3ife SR, 3ty 47, 99 32, 9id). 15325-15335,2023)
Industry-oriented method for the aqueous phase oxidation of crude 5-hydroxymethyl furfural
(HMF) to 2,5-furandicarboxylic acid (FDCA) (New Journal of Chemistry,vol. 47,n0.32, pp.15325-15335,
2023)

9 A H ST AIH H SORS & W H IR-Yegard MiE[ g1 sifaargs & STAN &R $Hod S-BRsaimide
GRURA (HMF) ®I 2,5- GRISHE s ava (Thesri) # aRafiia a3+ o v 78 fafdy sgd @1 T8 2 | I8 gfcdro
HMF &1 3IReRAT 3R YIGHRT AR DT FATT Rl 8, Sl dRAMRT Gedih & o0 drTd J9Tel iR iy /1t
ST PR © | I8 AFAL SR AT RIGIdl & SIRU FedaT AT BT A0 B & org Aegelrst iR fafta= oy
IR T BT STATT HR &I &HdT IR gl <l © | I8 ey warafee SenT # Il ugfaal & faerd & arreH <d
23R FDCA S wgyet weaadi uarell & Ic1es & forg Tdiam<oiia Sl & SUdRT & 9g1aT <d & |

The study presents a novel method for converting crude 5-hydroxymethyl furfural (HMF) into 2,5-furandicarboxylic
acid (FDCA) using non-precious mixed metal oxides as catalysts in an aqueous medium. This approach addresses the
challenges of HMF's instability and purification, offering a cost-effective and sustainable pathway for biomass
valorization. The research emphasizes the potential of utilizing biomass components, such as cellulose and lignin, to
produce valuable chemicals, aligning with green chemistry principles. The findings contribute to advancing
sustainable practices in the chemical industry, promoting the use of renewable resources for the production of
importantintermediateslike FDCA.
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o . 1. Ml U dhaaduil / Dr. Amol A. Kulkarni

IrfTe goifraRa i ufspar Qe
CHEMICAL ENGINEERING & PROCESS DEVELOPMENT

BsglerAN e, e aw faaver iR g@dr § Wiskd &igd 4 S ¥AFIGRYT  (Industrial and
Engineering Chemistry Research, vol. 62, no. 50, pp. 21822-21834,2023)

Hydrodynamics, Residence Time Distribution, and Mass Transfer in Spiral Coils in Series (Industrial
and Engineering Chemistry Research, vol. 62, no.50, pp. 21822-21834,2023)

9 A H G H IS UM Biged dlel WA bisel RUdeR H BlgglieIAHad, Fam, {93, f[IaRer (RTD) 3R
S IO Bl 119 B T8 & | FH—amar wearetd Rigere 3R T & Aras | | yare fawm, aisd
et 3R uRag+ fAgivdril uR Heare= Rerfordl & Jardl &) 9 &Ral © | WIeRd fSolgd &l Wisied & AW 3R
AT & g H i JaTs &1 We w4 W Afad TPl & HROT 31ef- e Bl &F R & fold <@ 7171 1 | I8
Bl o1 fafrmaes ok e wfafhareit |fed sy & forg wreRd dige Rudaesl o rgdqferd & # Jeudm
SR YETH HRdT & AT AT Ufehdr H S+Id qe=aT 31X GeTdl & oIy SH®! &1 IR YhTeT STefdl 2 |

The study investigates the hydrodynamics, residence time distribution (RTD), and mass transferin a spiral coil reactor
consisting of five coils connected in series. Through three-dimensional numerical simulations and experiments, the
research examines the effects of flow direction, coil number, and operating conditions on transport characteristics.
The spiral design was seen to minimize axial dispersion due to apparently reversible nature of secondary flow in a
sequence of expanding and contracting spirals. This work provides valuable insights into optimizing spiral coil
reactors forapplications, including heat exchangers and chemical reactions, highlighting their potential forimproved
compactness and efficiency in process engineering.
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Curiosity Driven Research Sf. 3/Mid . Gadeif /Dr. Amol A. Kulkarni

sBRId s werTaReT @1 SuRefa & g fsifor @ wfaefiaar (Langmuir, vol. 39, no- 36, pp-
12627-12639, 2023)

Dynamics of Drop Formation in the Presence of Interfacial Mass Transfer (Langmuir, vol. 39, no. 36,
pp.12627-12639,2023)

39 I H AIghIUdsied Tonteral § g fFmior o1 icrefierar o S @ T8 & 9T $eRB RIS SR RIHIaRT 3k
et |igar & w¥El WR &I dfad fbar T § | IRY 9 g5 SR feu &1 & TRe 79 &= <l 8, ROy sfefe
MHTa g T 8 | S-S FHT 98T & SBTal $HUR & 7R T 6T 2, STafs T [T 3R HIRMGT a1 & @l
Tfcreferdr &1 g wed &, forae aRUIM ey Sle &g iR $exwdd fawyvr 81ar € | I8 S Hu 39 9alf & 414
e 3R ga 1 fIRrvarei &I STdR <+ 3 iy IR 6 YfAdT IR YHTeT Seldl & | I8 ehy AgshrsiSad
3R G—5a Fr=puvr gisharell § Sy & Hael & | SH RIFIARY & SRR # g fHior a3 & 9qsH H
AN < & |

The study investigates the dynamics of drop formation in microfluidic systems, focusing on the effects of interfacial
mass transfer and solute concentration. Initially, drops fully wet the orifice tip, leading to hemispherical shapes. As
time progresses, buoyancy drives upward movement, while viscous drag and capillary forces influence drop
dynamics, resulting in oscillatory behavior and interface deformations. The research highlights the competition
between these forces and the role of solute transfer in shaping drop characteristics. The findings contribute to
understanding drop formation mechanism in the presence of mass transfer, with implications for applications in
microfluidics and liquid-liquid extraction processes.
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o ) SIS Dr. Rahul Bhambure

94: "aloe UfeqdlSl & sa—fagl dwifesT & IRM w9y iR srsdewiss di-s fAafor afa=orn
THH - M @ fed sl sa, diegs 197, 0. 108969, 2023)

Mapping time dependent disulfide bond formation during in-vitro refolding of recombinant
peptibody: A Fc-fusion protein (Biochemical Engineering Journal,vol. 197, p.108969, 2023)

59 31T H Y FASD AAIRTH & g7—1IgI ABIesT & SR SEHHIES divs & FHI— R A1 &7 S a1
T8 B, 9 U Fe -To IS 21 LC-MS/MS 3R FaRIAE WSB! STl T Bl SUIRT Bl gU eTdaiail =1
AEATHS URaH! AR ARG FARIE dEerdl W ToR @1 & dAT S A0 & ol Aecaqel w93 fdgall &
UEA @7 | 37 URUIAT A Aahd Fadr € & Agcaqul SR Ted gadaaRen 4-6 Tet & Hiav gl €, WIS o 48
Hel & 918 U ol GRAHT U< BT © | 39 sl 9 Wi Awnifeet ufihanall § sad I g8 © ol oid ffdear
o ok Sifcd MIdHT & ARemTd faavor # Qefdre sk sienfiat SHf sy & foy Jeua™ MR TeH
H 8 |

The study investigates the time-dependent formation of disulfide bonds during the in-vitro refolding of recombinant
Romiplostim, an Fc-fusion protein. Using techniques like LC-MS/MS and fluorescence spectroscopy, the researchers
monitored structural changes and intrinsic fluorescence shifts, identifying critical time points for domain formation.
Results indicated that significant structural rearrangements occur within 4-6 hours, with the protein achieving a
native structure after approximately 48 hours. The findings enhance understanding of protein refolding processes,
providing valuable insights for both academic and industrial applications in biotherapeutics development and
structural characterization of complex proteins
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o ) SIS Dr. Rahul Bhambure

Raiftesic smRifier SAdRerss (PTH-34) @ AmaR 9fashror SIaciumel—aeradr urwd s+ fagh
JdwifesT Y Fifw w#isfiT (ACS Omega, vol. 9, no. 3, pp. 3204-3216, 2024)

Mechanistic Modeling of Size Exclusion Chromatography-Assisted In Vitro Refolding of the
Recombinant Biosimilar Teriparatide (PTH-34) (ACS Omega, vol.9,n0.3, pp. 3204-3216,2024)

T I Y FAId CRIRTETSS (PTH-34) & g fagT Awifee™ & oy sMeR afgwmsor e (SEC) & Iifa
HsfelT R dfed 2| I8 ReIfesT e R FHa9eH Hara @nEgd) digar, fFard a9 iR wis @ afkd fafa=
AEST & YWTET BT STTd HRAT & | FTRTS TRemHEl & UdT ger fh B Edl Aigdr iR Wi AT, AhIfee T et Bl
Heayof w9 ¥ el & | iR Halepte aRRARRT 12.5% CV @1 ®Is A, 25 mg/mL, B TRS ATSdl AT qoiT
73 fide &1 fFass 993, R 93.47% @1 31fdad AhifesT TG U 3l | I8 IgAa qrbHegfede fFHfor
gfsharati Bl S~ -7+ § AT SaT 2 |

The study focuses on the mechanistic modeling of size exclusion chromatography (SEC) for the in vitro refolding of
recombinant teriparatide (PTH-34). It investigates the effects of various parameters, including inclusion body (1B)
concentration, residence time, and feed volume, on refolding yield. Experimental results demonstrated that lower IB
concentrations and feed volumes significantly enhance refolding efficiency. The optimal conditions identified were a
feed volume of 12.5% CV, an initial 1B concentration of 25 mg/mL, and a residence time of 73 minutes, achieving a
maximum refolding yield of 93.47%. This research contributes to improving biopharmaceutical manufacturing
processes.
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Curiosity Driven Research SIgIRaR 41 s/ Dr. Chandrashekhar V. Rode

N-acetyl-d-glucosamine ¥ N-Yad zeddrsfadasd AR@I 3-vRieifisiwRE ik 3-yRierfis-5s-ufiesa

RUNIN] H yIe ®UTaRvT (Waste and Biomass Valorization, vol. 14, no. 12, pp. 4201-4214,2023)

Direct Conversion of N-acetyl-d-glucosamine to N-containing Heterocyclic Compounds
3-Acetamidofuran and 3-Acetamido-5-acetyl Furan (Waste and Biomass Valorization, vol. 14, no. 12,
pp.4201-4214,2023)

T AU N-acetyl-d-glucosamine BT HeAdT AGLIo Jih S IATS detd AT fI2T WY F 3-acetamidofuran 3R
3-acetamido-5-acetyl furan % URARTT PR TR Dfad & | ARTT JATT €T ATHRATES IIRB (I WY I La.0s BT STANT
PR §U IT AT s A H 59 ADT BT Fealfid e & oy v qaret fafdy nefRia ewar 2 | a8 ey w9
GTe IR BT RIH B RERAT BT 98 & o7 30 RCHIVT B &7 UR UHT STerd &, foras) wafareiy g
P BIAT & SR WA qeraT # gig 8l © | I8 e Adie)eii Ig g+l & [ # 719 ISR Afshanadl & qgd
WIS T8, ST 3D EHTS MR =1 refeyaer # ANTard ol & |

The research focuses on the conversion of N-acetyl-d-glucosamine into valuable nitrogen-containing heterocyclic
compounds, specifically 3-acetamidofuran and 3-acetamido-5-acetyl furan. Utilizing cost-effective metal oxide
catalysts, particularly La,0;, the study demonstrates an efficient method for synthesizing these compounds from
marine biomass. The findings highlight the potential of this approach to enhance sustainability by valorizing seafood
waste, thereby reducing environmental impact and promoting resource efficiency. The study emphasizes the
importance of innovative catalytic processes in developing renewable chemicals, contributing to a more sustainable
and circulareconomy.
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SI. YHART Fly a1
Curiosity Driven Research Dr. Sukumaran Santhosh Babu

BTEPH AR TR JORGANIC CHEMISTRY DIVISION

UifiRIgSidd Hicdc—W! S fd dval uaref © 93 a3 A dadidl iR wicsdd gfiic e & fag e
T4t ?ﬂ%ﬂ_ﬂﬁT’T (Angewandte chemie-international edition, vol. 62, no.34,2023)

Polymerizable Solvent-free Organic Liquids: A New Approach for Large Area Flexible and Foldable

Luminescent Film (Angewandte chemie-international edition,vol.62,no.34,2023)

B I JAI UBT—HERID B ShHd TgABIBRYT b HAH ¥ ReR FFRIC fhed a9 & o Igaaiaror Ird
dicTde— W1 Ble e drel Yaref fa2Iy wY ¥ Cbzl & AT R Dfad 8 | el UKol I Udr Fell fb Cbzl, T B
f@R (CL1) Td U BICISMRITER & WU 3§ d9IIel WRIGATSS & [ATST & URUITHRGRY ST YT dgeTdihRoT gl |
IRuTERY Hra—foide agad fherl = gRafia ST WagT iR 9¢ gU Scvid siiadaTel & yae+ f&ar, grerifd
Y& TR D G H & A1 H IUS g2 | 39 SMfARad 3 Al & I F 29T HhreT IeAoi B W W9a g,
ST Serag e iR fevel # Fdiel, 9% & & gfiRic STl @l &dl & UelRfd exdr g |

The study focuses on the development of polymerizable solvent-free organic liquids, specifically Cbz1, for creating
stable luminescent films through UV light-assisted free-radical polymerization. Optimization experiments revealed
that a combination of Cbz1, a cross-linker (CL1), and benzoyl peroxide as a photoinitiator resulted in nearly complete
polymerization. The resulting cross-linked polymer films exhibited altered emission spectra and increased emission
lifetimes, although with areduced quantumyield compared to the neat liquid. Additionally, the incorporation of other
compounds allowed for the achievement of white light emission, showcasing the potential for flexible, large-area
luminescentapplicationsin electronics and displays.
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fAfSpy Toplsd daRIsS & A1 fhaldd ARl BT IIR—SIRT Aforaelfded C-H Uchlgaie e Udh
Cu(I)/Cu(IIl) ART T USRI (SIiel 3iTh dbelfeiad, aiegd 430, 2024, Udl- 115351)

Copper-catalyzed regioselective CH alkylation of phenol derivatives with unactivated alkyl
chlorides: Manifesting a Cu(l)/Cu(lll) pathway (Journal of Catalysis, vol. 430,2024, pp 115351)

9 AU o H AfShY Tedbisd daRISS BT STINT IR (herel Al & ARRRIcfded C-H Teblgele & fofg
PIR—IIRT UfGd B =@l Bl 75 2 | TS JLI 37T Yehlgele™ Gd [~ Hrafcqd FHal &I sdmerdl & Jid Soa
AfTRICfded W gwTer STerdr @ | i STd | Cu(l) ISl oF - 2nfiie &< arel S1-getag 4 ifefisfed Sre At
BT GeId e &, ST ST T8 T Dal § ARTEH <dl & | Affshar o Rerfoal § Siegf § CuBr2 3R LiIHMDS &7
SN A B, S FedgT D U Gl & A1 Y9Tdl Yfedhele™ &l Yaei= &xdl & | I8 BRI helford IRl &l
foparefiel a9 & 1Y veh a8l giteaior yar oxe e g fa=m, faRiy wu & S &1 @it 3R HiY [T

S o forg Frecayel aRoTH A |

The research article discusses a copper-catalyzed method for regioselective C-H alkylation of phenol derivatives
using unactivated alkyl chlorides. The study highlights the high regioselectivity towards ortho alkylation and the
compatibility of various functional groups. Mechanistic investigations suggest a two-electron oxidative addition
pathway involving Cu(l) species, which contributes to the observed selectivity. The reaction conditions include the
use of CuBr2 and LiIHMDS in toluene, demonstrating effective alkylation with a range of substrates. This work offers
significant implications for synthetic chemistry, particularly in drug discovery and agrochemical applications, by
providing a versatile approach to functionalize phenolic compounds.
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gemifaRer AgglE sevs fda® RUaR (Organic Letters, vol. 26, no. 11, pp. 2233-2237, 2024)

Intramolecular Nitrone Interrupted Click Reaction (Organic Letters, vol. 26, no. 11, pp. 2233-2237,
2024)

39 A H TS WA SgMicgerk g e fdee afafhar wgd @1 18 2, Rd Cu-SaIiRa uieeives
ATSFATSISIA BT ST b U AfGI WISRI—Ulele g NTSfdad whhles & fFfvr fsar o 2 | g9 ufafsear &
T ST Tomblse & 12T 2-USTeIRe) JMSHeo & |1 &ffdfes Cu-grasiiegs  #eaddi ol sgmicyer ¢t g
2 | 39 ufthdT & uRUARG®Y U C—C dfvs 3R a1 C—N dfvs &1 {1 81ar 8, sy te =0 gemafders R 9wt
2 | U8 gficapr Rigfes iR sitvedia amaesi & forg gafde & fIaRr axd gy wgad dicdieerrarsiadd Aiffral a1
TR PR BT &HAT IR THTY ST 2 |

The study presents an innovative intramolecular nitrone interrupted click reaction, utilizing a Cu-catalyzed
azidoalkyne cycloaddition to create a unique spiro-polyheterocyclic scaffold. This reaction involves the cycloaddition
of (2-azidoaryl)isatogen with a terminal alkyne, followed by the intramolecular trapping of the transient Cu-triazolide
intermediate with isatogen. The process results in the formation of one C-C bond and two C-N bonds, leading to a
new heterocyclic ring. This approach highlights the potential for synthesizing complex polyheterocyclic compounds,
expanding the toolkit for synthetic and medicinal chemists.
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IISRISITAS 3,5 SRIF @& Ugdd & faiy PID| — #eaRedl N-N dfs &1 i1 - JR&IgR® woie
Si—25671 3k  Afew-urseony @ fov ve 98 Uf$hAT (Chemical Communications, vol. 59, no. 53, =4.
8242-8245, 2023)

PIDA-mediated N-N bond formation to access pyrazolidine-3,5-diones: a novel process for
uricosuric agents G-25671and sulfinpyrazone (Chemical Commmunications, vol. 59, no. 53, pp. 8242-
8245,2023)

B LI BERYG[CHA H T HeIaci| UTSRIGIIeTeld -3, 5 SR Pl WIANT B & oIy Ush T PIDA —Heg=erdl
ey o R & | T8 SfeHIoT AT | SuTel URfe &1 ST &vd &, o SEReGRI SEhiaeg s 1)
iR XE drel uRuRe il @1 Jervr # <arar H gig il 8 iR aNTd &H 8l © | U8 HIITIT 30 HRIfcHD Y8
HETRINAT SR AT DT TR PR &, T G-25671 AR AlohTuTgRISI O™ AIfThT & Seara oI Gfae e
2, Sl 37U YRDPIGRS TIART & foIg ST S 2 | I8 AFHeT Sigdfshd ADb! 7 ATggIoTi—Iggior divs & #gd
TR FHIRT STerd 7, s iy e # Ry w0 9 YorREl 3R qafaRe Yoicl & forg st fedrs ofik prdr
Riaifees wmt &1 a1t R BT B |

The study presents a novel PIDA-mediated method for synthesizing pyrazolidine-3,5-diones, key intermediates in
pharmaceuticals. This approach utilizes readily available aniline, enhancing efficiency and reducing costs compared to
traditional methods that rely on carcinogenic diphenylhydrazine. The synthesis demonstrates good functional group
tolerance and scalability, facilitating the production of compounds like G-25671 and sulfinpyrazone, known for their
uricosuric activity. The research highlights the significance of nitrogen-nitrogen bonds in bioactive compounds,
paving the way for more sustainable and effective synthetic routes in drug development, particularly for anti-
inflammatory and analgesicagents.
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Ielgsd 4 IJHU g & Iy U TdI9 IUDRYT & w4 4 549 GIgsH & GI-—URAH &1 @lis

(Chemistry- a european journal, 2023)

Exploration of N-Arylation of Backbone Amides as a Novel Tool for Conformational Modification in

Peptides (Chemistry-aeuropean journal,2023)

I AT AT U5 H dhaI TAISSH & UA—URCIM B STid HRAT &, I 00 GGadl B ol T—Rermse
T ¥ PR B | UHUHRIR 31eaaisit & Aread 3 fadre f—3fie wxamet &) ugar o 18, s wenfid Uergsa #
Jed TR, FHHUAT 3R ReRdr nelRid &8 | U8 ey Uersed & 4lfae — I ol § guR, Uergs mRa
3ufey fEsirg ofik farfaredia srgyRit & forg =8 winfies Hrammrail @ forg ui—gRer HeeT @ emdr W UadhTeT STefd &
| I& JTHY, Sid Alhd URgS BRI BT 9T & [T b AT UM & WU H TA—URAT BT G bR
UeTgs &3 H Agayuf AMEH a1 § |

This study investigates the N-arylation of backbone amides in cyclic peptides, comparing their conformational
robustness to N-methyl analogues. Through NMR studies, distinct B-sheet structures were identified, demonstrating
high conformational homogeneity and stability in the modified peptides. The findings highlight the potential of N-aryl
modifications for improving the physicochemical properties of peptides, opening new possibilities for peptide-based
drug design and therapeutic applications. The research contributes significantly to the peptide field by suggesting N-
arylation as a promising strategy for enhancing bioactive peptide development.
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AIfdes Ud gqref A UHRT/ PHYSICAL AND MATERIALS CHEMISTRY

B9 galdgia B oefiy 2arssd @ a1y gaEE—avl fordiis faf v & weaw 4 ofis dewss
FqicH Sfc ek Ad A 3@ Aua—dfec aleesl (JOURNAL OF MATERIALS CHEMISTRY A, vol. 11, no.
32, pp. 17282-17291, 2023)

High open-circuit voltage in lead sulfide quantum dot solar cells via solution-phase ligand
exchange with low electron affinity cadmium halides (JOURNAL OF MATERIALS CHEMISTRY A, vol.
11,n0.32,pp.17282-17291,2023)

g g qHHTH—aR0T forils fafvma Yo & J1em O offs dohigs ddicH Sic Aok Id & Jud—dfdbe dlecol
(Voc) T d&T & foTY Ush 1 GREHI0T IR HRal & | PH Seldelq UhEl HSHTH 2ellsed &l SUIN HRS
MDAl Y9l wY A Aqs D URATR BT %Ay BRd & Ud HSHIH B A ofle Bl Hfawenfid #xd §, s
GRUTHRGY FaicH Sicd & BICHbisidel 0l § FER 83T | 39 T Ugfd A Holl WU DI G&fdl H Haqvl gl
B & T1 39 WIeR Well # Voc I FEI fwell g &1 wem grar 2 | Frepst & uar geran 2 & 7 ssfis forfs
fAfrarar oI 31 deret ATeR Uefia! &1 AT TR ) Al 8, Sl §Had: BIcaiiecdd & & 3 Hifd a1 el
=l

The study presents a novel approach to enhance the open-circuit voltage (Voc) of lead sulfide quantum dot solar cells
through a solution-phase ligand exchange strategy. By utilizing low electron affinity cadmium halides, the
researchers effectively passivate surface atoms and substitute lead with cadmium, resulting in improved
photophysical properties of the quantum dots. This innovative method leads to significant enhancements in energy
conversion efficiency, addressing previous challenges associated with Voc in these solar cells. The findings suggest
that this hybrid ligand passivation strategy could pave the way for more efficient solar technologies, potentially
revolutionizing the field of photovoltaics.
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Riv—tar 3eh IgwaT & fay yaread ag—adfe 3@ - s figia, 9d9 ¢ sk ey
(Journal of Materials Chemistry A,vol. 12, no. 5, pp. 2605-2619, 2024)

Conductive metal-organic frameworks for zinc—air battery application: design principles, recent

trends and prospects (Journal of Materials Chemistry A,vol.12,no.5, pp. 2605-2619, 2024)

59 13 | [Sie—gaR 9eRal (ZABS) @ Uee &I 9o H Jarsaid 81g —de i G- ((MOFs) 31 YHaT U ==
BIIS & | cMOFs AT 0T USRI S 8, S Iod |8 &3 3R A B IR ATADAT Sl S5 AT DI HHI
3R famra ufaframett & forw g9l fg—araicad soidgidbe e 991 & | 39 aHet § Sy wiirefierar ik Rerar oit
AT BT AATITT PR ¢ cMOF fSSITgH, |y Ud ZABs H I UBIdhR0T H BT & dl IR IR JehTeT STell T & |
sy & SrReT fer—fFder cMOF |R=131 Bl 3dferd B Ud ZABs $1  Q&Td 3R draig § GuR R & forg 73
IR BT WIS IR &4 Bigd HRd 8, T cMOF BT 31T Uit & Sl HSROT FHIETH! & fov Jmemsi-id SHIGdR
B Y H AT T S 9 |

The study discusses the role of conductive metal-organic frameworks (cMOFs) in enhancing the performance of
zinc-air batteries (ZABs). cMOFs exhibit unique properties, such as high surface area and tunable conductivity,
making them effective bifunctional electrocatalysts for oxygen reduction and evolution reactions. The review
highlights recent advancements in cMOF design, synthesis, and their integration into ZABs, addressing challenges like
sluggish kinetics and stability. Future research directions focus on optimizing cMOF structures and exploring new
materials to further improve ZAB efficiency and longevity, positioning cMOFs as promising candidates for next-
generation energy storage solutions.
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Mn & | figarg 91 A deFia sfediavor gfafear & afd CoPt SSike @1 wfafafdr &k el
% gfg s8Il @ (4CS Applied Materials & Interfaces, vol. 15, no. 22, pp. 26554-26562, 2023)

Alloying with Mn Enhances the Activity and Durability of the CoPt Catalyst toward the Methanol
Oxidation Reaction (ACS Applied Materials & Interfaces, vol.15,n0.22, pp. 26554-26562,2023)

39 eI § YT AT S BIFRIBIST H HeHTel RINBIOT & {77 grsHfeid Pt-Mn-Co SORE & Il 3R
TSI BT S F DI TS 7 | TE ISRS TRIRS Pt/C SRS B Tl H S+ Selagidefaafed Tafafer iR et wefdia
PR T | 39 I H AR ATSbIoiT wieron & arg Pt-Mn-Co Hs1e7qai @ IRMWe AfFIdT 3R Rerdr &1 v
STTIRUT UR BT STAT AT B | SERDI & UG BT Mt B & fory Argfdetad dlec™e! iR BIMITRRIFGT dfed
goldeIb A e A19 B AR foham T o | 39 fsput | uar =erar © & @ifeq® smenRa SoR® § I @R dldree
DI A BT SD] G&TaT ¥ Agcayol GUR BT 8, T S8 SIRTST & FTIART IR AR SHoll FARIHT {6 forg
TSI S AT BIT & |

The study investigates the synthesis and performance of trimetallic Pt-Mn-Co catalysts for methanol oxidation in
direct methanol fuel cells. These catalysts exhibit enhanced electrocatalytic activity and durability compared to
traditional Pt/C catalysts. The research highlights the superior retention of initial activity and stability of the Pt-Mn-Co
alloys after extensive cycling tests. Electrochemical measurements, including cyclic voltammetry and
chronoamperometry, were employed to assess the catalysts' performance. The findings suggest that incorporating
manganese and cobalt into platinum-based catalysts significantly improves their efficiency, offering promising
advancements forfuel cell applications and sustainable energy solutions.
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TS egRead [AlRRMA a1g gels &I Afsid &3 @ oy 3-marhl s-ieid 9RiF S A1ggiss 4 Li B S
X, 9od dIYHT, S gIsc Had wfen/RefT (Journal of Energy Storage,vol. 68, p. 107547,2023)

High rate, high temperature, dendrite free plating/stripping of Li in 3-dimensional honeycomb
boron carbon nitride to realize an ultrastable lithium metal anode (Journal of Energy Storage, vol.
68, p.107547,2023)

39 3FTd # 3 I g NhiE IRIF B Aggs (HBCN) WRE &1 SUANT axd Swolgc—qad (ol oq @i &
oy 9o @R, S AEE Ygfa B SfE P TS © | I8 IJEUE <Hele WAl UK Ugiadl & #edd 4 HBCN
D HIATT 3R foroRm 92t W gHe fAgd e TeRE W UHRT Sefdl © | YgRd (rshsl § ST amdHE W)
wIfST @R Reftr ufhareil & SRM S+ dliffad gerar iR Rerar wfad & | Taa— ATShICHITd! 3R
T HRIHS (Agid TUET Sl I+ IHETo Tl Bl STANT Seldelrs & Hea-icid 3R fagd
MRS IO & v # SFeRI U BRal § T I~1d SHoll HSRoT Jorferdi & forg forfors arg vHrs &

v HEcaqul AT 1 FHEN BT 8 |

The study investigates a high-rate, high-temperature method for dendrite-free lithium plating using a 3D honeycomb
boron carbon nitride (HBCN) structure. The research highlights the synthesis of HBCN via template-assisted methods
and its electrochemical performance in lithium batteries. Key findings include improved coulombic efficiency and
stability during plating and stripping processes at elevated temperatures. The use of advanced characterization
techniques, such as X-ray microtomography and density functional theory calculations, provides insights into the
structural and electrochemical properties of the electrodes, addressing critical challenges in lithium metal anode
applications for enhanced energy storage systems.
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I~1d gaeiiadr, faaed =1, g Sudaerar ik Rerar @ arr Raxieuds gefaead (Crystengcomm,
vol. 25, no. 22, pp. 3253-3263, 2023)

Rivaroxaban eutectics with improved solubility, dissolution rates, bioavailability and stability
(Crystengcomm,vol.25,n0.22, pp. 3253-3263,2023)

9 I H ARl 3R Olg I § IR B oIy ReRiasqrdd Iefdead & b @l S &1 g & |
BIaidSTicd 3 & ATl ReRIAAdT & JClaead IR PRSb ADHASI 1 IgacHI Bl BT TG BT, Sl
IRUR® afftr &1 a1 7 Aisha BrRgfewe gcd (API) RaRadTd &1 91 g8 ger-ieierd iR fawed & ualRid #xd &
| B =TT efdead F arde Reiasdas &1 o § g Suaterdl 1.5 1 gfg I&l | 396 sifaRad Rerar
AT | @Ra 40 I Afeas &k 75 %) Rerfadi @ dge B 78 iR ddifers (30 S Afeaa 3k 60 %
31RG) Rerfcdi & offa aRe 9 # e ReRar &1 udt gefl | sl 31 udr Fefdl & {6 I8 Jefaeas sifyy faavor
3R FHTIHTRAT H GIR IS (afbedla IR § Fgayol o &9 $R Fohd o, ARy ®U § S 9 Jr<EIfig 3k
AR GraTferoH et Rerferl & forg |

The study investigates the development of Rivaroxaban eutectics to improve solubility and bioavailability. By
preparing eutectics of Rivaroxaban with carboxylic acids, the researchers produced multicomponent formulations
that exhibited enhanced solubility and dissolution rates of the active pharmaceutical ingredient (API) Rivaroxaban
compared to the traditional method. Some of the selected eutectics showed a 1.5-fold increase in bioavailability over
pristine Rivaroxaban. Moreover, the stability studies revealed excellent stability over six months under accelerated
(40 °Cand 75 %) conditions and twelve months under long-term (30 °C and 60% RH) conditions. The findings suggest
that these eutectics could offer significant advantages in therapeutic applications, particularly for conditions like
deep vein thrombosis and pulmonary embolism, by improving drug delivery and efficacy.
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Co2 BIggIo-IaRuT 31 faem § 91 g Afpaar & fag Mg-Cu fisiengan’ &) SIS &dxaT 3 @id ST |
(Molecular Catalysis, vol. 556, 2024)

Exploring the catalytic potential of Mg-Cu alloys for enhanced activity toward CO2 hydrogenation
(Molecular Catalysis,vol.556,2024)

39 31T H QT IR Mg.Cu U6 MgCu: TR &9 dfad &Xd g CO: BRSO & foy Mg-Cu st engeii @
IARE &HIT DI S Bl TS © | IADS T BRIHS RIGIT (SIUHET) BT STINT B §U 39 JJAL F Il Il &
& I 81 g MgoCu & W11 CO. ®T  YHTaRITel TR =iy Ui el €, S MgCu. &I g1 H Ied
3ITIRT FITICRYT Ud dfws Aha0T SR & | CO- R el BT A5—dT0T MgCu 0.04 eV & &g AlhavT 37are & Arel
COOH* & Ui AT BT FiH 1T 2 | 71 FI=pul | udT =rerdl & b Mg-Cu fAst &1qu CO. Jegafdia vamg=i #
FHIC B[R & 7Y TRUARS ISRDT & olQ RATSTD [dhed 8, ST Ble Bebic § Bl o & Tl § IRTE BRa
2 |

The study investigates the catalytic potential of Mg-Cu alloys for CO, hydrogenation, focusing on two compositions:
Mg,Cu and MgCu,. Using periodic Density Functional Theory (DFT), the research reveals that these alloys exhibit
strong chemisorption of CO,, with Mg,Cu showing higher charge transfer and bond activation compared to MgCu,.
The coadsorption of CO, and water facilitates the spontaneous formation of COOH*, with a negligible activation
barrier of 0.04 eV on Mg,Cu. These findings suggest that Mg-Cu alloys are promising alternatives to traditional
catalysts for efficient CO, conversioninto value-added chemicals, contributing to carbon footprint reduction efforts.
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qgdae fagm sk gofiffraRar
POLYMER SCIENCE AND ENGINEERING
9o U<eie dard Nioiisdfdc® ool 939 & fou wlisdfdcsd R smifeaw d9or ) smenlRa 3-3S)
fed 9geid M3a SUsROT (Materials Horizons, vol. 10, no. 8, pp. 3153-3161, 2023)

3D-printed polymer composite devices based on a ferroelectric chiral ammonium salt for high-

performance piezoelectric energy harvesting (Materials Horizons, vol. 10, no. 8, pp. 3153-3161, 2023)

S99 I H I °eh WRIgalfdgd Al {{MesCCH(Me)NH:][BE.]}, &1 faems wga fbar a1 &, o+ o <gn
FARIERE 31T & 1T b AR SHINIH S $T HATT fhar 121 2, RradT Seed deiigdfdg s Soff oo H 9fg
FHAT 2 | 3-8 Jfad Tl BT STANT SR gY IRNfSISTd Ulefidbdelae™ (fRiger) & | faf=r ffid Suewmwor
TG 1Y, Foray 10wt% fHs707 & A1y Hacpse  Haeie uTe gal, T 36.2 V &l Ui dlec o 3R 48.1 mW cm 2, &1
UTeR ETed AT 83T | I8 ST herel ol STy & forq 31 gfad e dIsilgeifdge SHISTRex @l &l ol
eI HRaT B, fa9Y SU I &R B A SIS -1 H ol THEE] & ol ufSfed e 7 Wl IR WahTer STefar
2 |

I8 o MEWR, YU (ARd), KAUST (@4l 3R4), aidar FaRid &ife arsw s Saldrsh (dids) @& nadatst & &l |
fopar am 3k s AeaEIR—gAve &1 wgcayef AreE 2 |

The study presents the development of a two-component ferroelectric material, {{Me;CCH(Me)NH,][BF,]},
combining a chiral ammonium cation with a tetrafluoroborate anion, aimed at enhancing piezoelectric energy
harvesting. Utilizing 3D printing techniques, various composite devices with biodegradable polycaprolactone (PCL)
were created, achieving optimal performance with a 10 wt% composite, which yielded a peak voltage of 36.2Vand a
power density of 48.1 mW cm™. The research demonstrates the potential of 3D-printed organic piezoelectric
nanogenerators for efficient energy applications, particularly in wearable electronics, highlighting advancements in
additive manufacturing for energy solutions.

"This work was done in collaboration with researchers from the IISER-Pune (India), KAUST (Saudi Arabia), Wroctaw
University of Science and Technology (Poland) and has significant contributions from CSIR-NCL"
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ST BIRTDT FTARBIANT R ASAAE FefHoT & foIu arga ik fivg g™l Scio—gde3iel PVCL-b-
PLL dcild I ¥ YRR UiferaRar=T (Biomater. Adv. 2023, 151, 213454)

Permeable polymersomes from temperature and pH dual stimuli-responsive PVCL-b-PLL block
copolymers for enhanced cell internalization and lysosome targeting (Biomater. Adv. 2023, 151,
213454)

39 A § dyHA—ddeed diell (N-vinyl-caprolactam) (PVCL) iR IrifSiead diga— dda-id
gfelt (L-lysine) (PLL) & <dife draifers & fAfd Srev—Swioi—wdaeeiie iferrars @l g @l T8 2|
I8 UiferRard ru ReRdT 3R HIfIeT srgaerdr @& HRoT Mufe faaRor srguainTt & forg Aecayget emar weffa
FRA E | 9 AU H  omE iR dieg uRacdi @1 afasmar § R Refiar @1 weffa #=xad gg
SarwaRE (DOX) & HIeIyoT, Fefo—aoid Td HYSIan<or &f fdavor f&ar mar 2 | sewafis Ruafoat &
e Sl & R diforRars &1 afdfa SIfiar ey <xar a1, fS dfaare—weRerar vsrasfesd Ant
DI UEAN BT T3 | T8 BRI bR dferd ffdhear iR Fafd oiwfd Refiar wonferal §  difer=sarma & smenei-ias

SITIRNT W USRI STl & |

The study investigates dual stimuli-responsive polymersomes formed from block copolymers of temperature-
responsive poly(N-vinyl-caprolactam) (PVCL) and biodegradable pH-responsive poly(L-lysine) (PLL). These
polymersomes exhibit significant potential for drug delivery applications due to their stability and cytocompatibility.
The research details the synthesis, characterization, and encapsulation of doxorubicin (DOX), demonstrating
controlled release in response to temperature and pH changes. Enhanced cellular uptake of drug-loaded
polymersomes was observed under hyperthermic conditions, with a caveolae-mediated endocytic pathway
identified for internalization. This work highlights the promising applications of polymersomes in targeted cancer
therapyand controlled drug release systems.
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ST "@areE 9 ard AR ta—dace @ik sguiaRess 9 Rreida—ga—smenRa fawe i 39 gfaa
dead (European Polymer Journal, vol. 205,2024)

Thiol-ene-based degradable 3D printed network from bio resource derived monomers ethyl-
lactate andisosorbide (European PolymerJournal,vol.205,2024)

9 T ¥ SIa—Ia AFEY [T WU ¥ Ud ofdee SR AANRAES & ST dxd [Ac—g I—3MMeTRa
fraea 3 1 9fad Acas & Aer & @il & T8 © | 39 JJHUN 3§ [T Ui IR FHTRT STelr 137 7, o
UfeTel gl &1 A IR TATHR Wag RGBTl §RT ST1d &1 T8 BISgifol i &l fasfierdr mfia 2 | gfad 9 &
Fif¥eT or, qrdr ReRar iR FFeRoT 28R &1 T8 Jeuicd f6ar 121, SRRy fewrs; amil & forg smens®
GROT A AT | g8 T GiehIoT qgiaReT sgdhd Ud Sod &g arell 381 gfad Arnfl a9 H feiid—s+ Iare
e & SwTfad Srgerirl @l q8cd <dl ©, foa ggete fasm aiiR denfie! # wefd &1 arf sRd el e |

The study explores the development of a thiol-ene-based degradable 3D printed network using bio-derived
monomers, specifically ethyl lactate and isosorbide. The research highlights the synthesis process, including the
introduction of allyl groups and the kinetics of hydrolysis monitored by NMR spectroscopy. The mechanical
properties, thermal stability, and degradation behavior of the printed parts were thoroughly evaluated,
demonstrating promising results for sustainable materials. This innovative approach emphasizes the potential
applications of thiol-ene chemistry in creating environmentally friendly and high-performance 3D printed materials,
paving the way for advancements in polymer science and technology.

HrewamdemR.veliver afie wfode 2023-24 @




o haN :
ERIRIBIRECRRIC G lvig g
Curiosity Driven Research Dr. Kothandam Krishnamoorthy

T 91g g9 Ao Reiqd ufiifhar @1 saagidcdiss ) Gabd & a2 Uiclachlss ¥cd &l <dl
dhd B ? (Batteries & Supercaps, vol- 6, no. 9, 2023)

Can Metal Cations Electrocatalyze Sulfur Redox Reaction and Suppress Polysulfide Shuttle?
(Batteries & Supercaps,vol.6,n0.9,2023)

I < forform—weme (Li-S) deRal & veeie § GuR &< 2q o1g &9 =1 &1 AT B gevT ST 8 | 39
3eIYT BT e 98 G TRl BT IUANT PR FHR YSiad HAhIRIT BT [Igd—IIRS [ageryor H=ar qen
dielremTsS faees &7 &7 &=aT 2, o Li-S 98 drenfiasr § ve wgayet g € | 39 Frepet & gar =erar ® & a8
oTq ST S @ fegd YAt Rerar iR & # GuR o 7, Fres J8a” &9dT UeReT iR &% Ueei= gar 2 |
AT ®1 faveyor B @ v Agud, W WagRepIa) 3R Tavi— fad oIl aiffieieror  aebeiiep! 1 ST fbar
T, T ST o1t HSRYT Fonferdl & faerd & forg g9 SReadIvT o1 erdT IR uhTer STe 11 2 |

The research investigates the role of metal cations in enhancing the performance of lithium-sulfur (Li-S) batteries. By
utilizing multiple divalent cations, the study aims to electrocatalyze sulfur redox reactions and mitigate polysulfide
dissolution, a significant challenge in Li-S battery technology. The findings suggest that these metal cations improve
the electrochemical stability and efficiency of the battery, leading to better capacity retention and rate performance.
Characterization techniques such as TEM, Raman spectroscopy, and X-ray diffraction were employed to analyze the
materials, highlighting the potential of this approach for developing advanced energy storage systems.
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SICICACE BN URIDE]
Curiosity Driven Research Dr. Kadhiravan Shanmuganathan

A-de yafaa dieligRAT ASHIORA BT STINT I did Aihd JD BT I O RIATA
(Colloids and Surfaces A-Physicochemical and Engineering Aspects, vol. 679, p. 132547, 2023)

Double encapsulation of liquid active compounds using nanoclay reinforced polyurea

microcapsules (Colloids and Surfaces A-Physicochemical and Engineering Aspects, vol. 679, p.

132547,2023)

B AU HiCAIRAMTSE (MMT) FHIdel & A1 Faford UeIRAT Agshl Sl BT SUANT B aRel Aishd AT
% QBN TTHgeled R disd 8 | I8 UG dufeics Uardl &l ReRdr iR PRI Reflst o7 qeri! © | 39 &3 4
SATPIcT TS BT TN B AR ATgehIbWIA] & VT BT Yfte B & oy 3iiftede AshRDIU, FESEM Ud FTIR
Afed A= fTeero ddb-idl BT ITART AT 7 8 | MMT & FA | ASHhidRdl & 9T 8 & R d
Il GEIR BT &, FoT 98aR Reflol Arhigd U< 81l & | $7 (Ishs! | Ul Fefdl & & 39 UHd el dab-id
DI SR faaRor v Sy e S erat # prdt alienl & A fohar 1 wehar 2, R 98aR weeiH SiiR gMTa@tRar @
FAEATE |

The research focuses on the double encapsulation of liquid active compounds using polyurea microcapsules
reinforced with montmorillonite (MMT) nanoclay. This method enhances the stability and controlled release of the
encapsulated substances. The study employs various characterization techniques, including optical microscopy,
FESEM, and FTIR, to analyze the morphology and confirm the formation of microcapsules. The incorporation of MMT
significantly improves the rupture resistance of the microcapsules, leading to better release profiles. The findings
suggest that this encapsulation technique can be effectively applied in fields such as drug delivery and agrochemicals,
offering potential for enhanced performance and efficacy.
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SORE WIS FaF () fafdy SoR® g gt
S & faliemse s, i3 sifearss, Rawa, A1/ arg
ARDl, ATHI—HAT HHINTE, Agereia AF/dl arg
TSRIUTITTRTS T2 Uide W Huar # uRafia g arer
Tl S IR, AFITAET a1 FeAsuer 9 Rsiiesed
@ IM A fParm MM R HHdg dad—™ & forg
fEomea @1 1 e faftre gfawr g | Add SSR®
BT SN TaAgEY, ThRIFIgOR, AISYalgoiR 3i%
JereTgored 7 saTfe gawmsii @ gafoord & |

Ty 2023-24 ¥ yigg Tfafafeat # 1 e H w iR
GIFhRYT b oY Ye——Us WUHSIESR—U=RITe Na-
LSX @R Li-LSX feiarse o1 Wenfiiar (N2/Os,
C0:,CH4,CO:,/Hz) BT fasmrd enfier e | 39 drenfia
BT FERT ST bl SRATART DR QAT AT & TAT actar H
M URIere 3R arforad v R Sared wrfafafert
T8 el TR YA IR & | AR ary A1, A1 3R
AR AT, Mar 11 99 f$ur & oy 29 argam
B ffaliclise draThed fl Wy W) &1 SUd 3refrdl
YRAY ST B foTU  a—Pinene Bl DI H
JMSNFRIZOINM TR & foTT ergefam 3ifaTgs (TiO:)
TR MIRT SRS BT [AHRT Y foar Tar qo anferd
AR fomIferd o @I ASA-—CRIRG vl |
JTSHAFRTS O B B forv f3MeATge (Ferrierite/ZSM-
35) SORG &I fABRT WY fhar T | RIS UTEhi &
U PhHdg SORD Tha—3rg Tffafdat i wR 2 |

T T3 gfaer & fafr A9t & folg BELSORP <o
TTIH 3R STt TaTd TNTT SUBRT Pl SISl TATE |

SARG URIATEG [ / CATALYST PILOT PLANT

Catalyst Pilot Plant (CPP) is a unique facility designed
for the stepwise scale-up, from gram to kilogram scale,
of various catalytic solid materials, including zeolites,
mixed oxides, spinels, mono/bi metallic compounds,
micro-meso composites, insoluble mono/bi metallic
heteropolyacids, and materials derived from waste to
wealth, such as converting biomass, kaolin, or fly ash
into zeolites. CPP is also well-equipped with catalyst
formulation facilities such as extruders, spheronizers,
nodulizers, and pelletization machines.

In the year 2023-24, major activities included the
development of the End-to-End CSIR-NCL Na-LSX and
Li-LSX Zeolite Granule Technology for gas separation
(N,/O,, CO,/CH,, CO,/H,) at a 1kg scale. This technology
has been transferred to industry, with further pilot and
commercial scale production activities currently in
progress at the client site. Zeolite rejuvenation of MiG-
29 aircraft for the 11 Base Depot, Indian Air Force,
Nashik, and the Indian Navy, Goa, is also in progress.
There was also the development of TiO,-based
catalysts for the isomerization of a-Pinene to
Camphene for the Indian industry, and the
development of Zeolite (Ferrierite/ZSM-35) catalysts
for the isomerization of oleic and linoleic acids to iso-
stearic acid. Stepwise catalyst scale-up activities for an
international clientareinprogress.

A new facility, the BELSORP high-temperature and
high-pressure adsorption instrument for various gases,
hasbeenadded.
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WTHNEAR—ITET D TATRTAT B el
faectvoneres Gfaem (CAF) T uRspd faweyomds
Jaar 7, 1 SRS fARevoTes IuBRO B UH
ol 1 SRS HRA 8 | T8 3T YIS Bl S
TR B ARV iR AR & A1—A1 Sod orac
qTel fa2eluuITcHe STRET 3R Tebeildh! TS JaT Bl
2 | 39H BS—US A WACMICY, Seldg [ ATShiRdIY,
(Argua/vasuA/ BiwmIdd/fedd), Tadg—
fewaeriier (RiTa e iR ussR), T—
Prelsade, WagMier (XPS), TdRI—  SIETH,
TAUHAR (TR iR geref  ofaRery),  SMEal,
JA—fas], T, TARME Wagrer 3R oHa fageryor
SYBRIT (STA, TGA, DSC) s B [T8 HITHIMSIR
—UTAIUe @ iRl & ATI—HT dTE™l LEdhdiati
(freafdemer, AeTfdemerdl, =T 2Ny i, Fere—ar
AR ST @ faeeryoneid sTagaamdrsll & g1 S
2| 39 gfaeT &1 Ieeg FRAR SR WRel war girad
PR T SUBRYN P ST BT g7 & 3R Tg TSI,
THTa] AT, UFIEToT SfR qRTel arg e el &
|

g G WagRDIYI, o, HIHCTUTH], 719 WagHL,
TRI— R aluTel, Soideid AShRaIUl sTe AfRkd
fafir=1 fageiyoners ol H aTeT UTed! & forg e
B Pob B MR W WHR A 2| IMARE
TITHAaN (NTAREaR—TiUel) B T 3ifTelrg
e & HeIH 9 glawmett a@ uges & forg e
IS g B IT AU AR IR B DI MaeIhall
B & | S THY ¥ 918l WARTHAISi Pl 37 id g
PRI D oIy Dg W BB BTG BRATS B & dIG
SAR/araS U BRAT BT | 98 W 3R $gd
ey Harit & forg faery gfaen & gy & e
AP W PR DT & | 3 HRAF B AU BT Bl
MY ST o {1y MeasgemR—u==iiye # HioE
JATYd Iuarell @ fRga ggen § HEw iR
ABAgdd T3 (el e, I8 G BT 59 iaen
BRI BT LR |

g Ugdl # U iefarfie AR U, dHan Ui oiR

@ Tl IR AR BT FHIE b oIy te @R
gfaforar < wmfia & | Rard @ 18 srafr # dguw 7
1,679 are TA1 &7 faweryor faan ok arer amEdt @
1,36,60,604 9 &1 IroT%d 31T foba |

D1 fIgeryoTe® gfaem / CENTRAL ANALYTICAL FACILITY

The Central Analytical Facility (CAF) of CSIR-National
Chemical Laboratory is a sophisticated analytical
facility that hosts an array of state-of-the-art analytical
equipment. It provides high-quality analytical research
and technical services, along with a high level of
expertise and guidance to its users. It houses high-end
mass spectrometers, electron microscopes
(TEM/SEM/Confocal/Optical), X-ray diffractometers
(Single crystal and powder), an X-ray photoelectron
spectrometer (XPS), X-ray tomography, NMR (solution
and solid states), IR, UV-Vis, Raman, Fluorescence
spectrometers, and Thermal analysis equipment (STA,
TGA, DSQ). It caters to the analytical needs of the
researchers at CSIR-NCL, as well as external
researchers (universities, colleges, other research
institutions, start-ups and industries). The facility aims
to enhance the utilization of its equipment by ensuring
uninterrupted and easy access, and it offers
collaboration, technical support, training, and

consulting services.
The facility accepts industry projects, consulting work,

and general analytical services for external clients in
various analytical techniques, including spectroscopy,
thermal, chromatography, mass spectrometry, X-ray
crystallography, electron microscopy, etc., on a
chargeable basis. The internal users (CSIR-NCL) need to
book their slots or submit their requisitions to access
each facility through an online portal. At the same time,
external users need to obtain the login/password after
doing some paperwork at the center to book their
slots. They can also directly contact the in charge of the
specialized facility for consulting and interested
analytical services. The goal of establishing this facility
is to ensure that the wide array of state-of-the-art
equipment present at CSIR-NCL can be seamlessly and
effectively accessed for cutting-edge research by all

researchers at thisinstitute.
New initiatives include a biannual newsletter, staff

training, and a quick response team for handling
external queries and requests. In the reported period,
CAF analyzed 1,679 external samples and generated
revenue of Rs.1,36,60,604 from external clients.
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DB AT G D5 (ISR TIRTLMTAT Bl
A Al Bl URT B H HAgAaqul HfHEHT
T & | I8 uReEmer Seran, T, gRew SR gidem &t
e & Ty U el iR [wae g S |
WIT HRAT € | s 3T FTATal ST BT Fde Bl
g, O B RR, AtedaR 3R AIHq AT &l Ao,
YT, G 3iR R A & | I8 STHATS T,
GIBTEAR, THIMSUH, 3R SSC e S STyl &l +ff
AT U AT &, S {9 8iiR Jsmfaes wfafaferat
@ forg amawas 2 |

SRR 100 ¥ e JR, R Rved iR
aifart IR—emEd srawvaHRl W gdivd, dige,
FEuSIv, RN, T BT UdT o T 3R TR held
e dTel STl ol BT FaTeld Bl & | ‘braoid Ha=
# Rerd SeT B B 24/7 Iuerdr GARET o I T,
ST Srgeed TR & forg srcmawas 2 |

D5 1,000 A 3rfRre 9=, fiex 3R AerId SUHRU B
TEe PRl ©, e Addd faad g’ TEaRRT B
SR B qRRE—Gh "cad §a1Y &l 7, AR &I
ST TIIoS ATSHl & A1 $ex-Ic Tl BT Y R
21 I8 9T LAN Ul U™ &xal g, FRET daRt &1
JHIT HRAT ©, 3R IRIHI D IMETRT T held 3R

Y Y&l TOTell T AT Hral 2 |

SRR o fafr= #Agcqul &3 S gnTeme,
FHIEE Bel, A T8 3R BReell § b AS—BIS
IYHROT AT 3R 9970 31 &, oy gty enfaefady
gfRad e 2|

S xpE e B / DIGITAL INFORMATION RESOURCE CENTER

Digital Information Resource Center (DIRC) plays a
pivotal role in meeting the lab's ICT needs by
establishing efficient, reliable infrastructure to
enhance operational efficiency, speed, security, and
convenience. The center manages IT infrastructure,
encompassing planning, installation, operation, and
maintenance of hardware, software, and human
resources. It supports applications like EMIS, PIR, MIS,
and Indent management for daily departmental and
scientificactivities.

DIRC operates data centers with over 100 servers,
storage systems, and essential non-IT infrastructure
like UPS, PAC, VESDA, surveillance, fire detection, and
access control systems. It ensures the 24/7 availability
of the DATA CENTER at the 'Convergence' building for
computational activities.

The center oversees 1,000+ PCs, printers, and
peripherals, maintains a virus-free network using
updated Quick Heal antivirus, and manages Internet
services with redundant leased lines. It has provides
new LAN ports, supports surveillance cameras, and
manages a biometric-based Access Control & Time
Management system with many devices. DIRC has also
installed and maintained several Wi-Fi devices in key
areas, ensuring seamless connectivity across the lab,
conferencerooms, guest house, and hostels.
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T AP : gdIed & 6Us H 54,947 G, 3,000
g% 3R fafr o W wnfie & | s ad # 97
qfed qa®, Th gD GU8, 54 U Y6, 54 qSS
dfegd 3iR 30 2=l g&a  enfAet &l 718 |

JEIGTAd US89 YUTTell : d9dse, wus Rars 1d
AU ST Hfed Yeadterd iR o1 wdfda
PN D foTT Koha and DSpace S 1Y A Gite iR
BT STANT PR U Y3 s—Ich i A far 17 |

S99 U9 WARTSHdl Werdl: Rdierd 1 CSIR-
NKRC consortium & HIETH I $—Uf3b1ail 3R Sced &
T fIRgd &5 § AT Sy FRATAT Ud e & 99 9
AT fas 3R eb006Foks WUE o srfaRad
AT T TIETOT H TA9 B TaAR AU B |

WTHATSIR—TTHTA THIIH : THe ST B
365 718 wfaftedl & @rer e fhar T, | g
AT 9007 X 37N BT T8 |

:lg U&dl : "Research Publication and Ethics" 31X "Fuel
Cell" R 75 vy ANGRIGN 9918 T8 | YRIDIT o
BICHT®, TR U= faerfter, aiffe Rure, ot i
fRut<d, orifeat/fafeatl «wrg M, Suaferat,
RERI/IUAfRR Afed Ufaifes axadsll & A=ewr
P UBA P AT STWINTHART & SUINT b forg
MNTF—H § ol AICgd AWUHCIIR BT YA B |

IR SRi®H: JR@e 1 a9 § uig girerr
[T A AR ©: Y AHIET a1d mAford @l |

o HarE dg/KNOWLEDGE RESOURCE CENTER

Collection Development: The library's collection
includes 54,974 books, 3,000 e-books, and various
otherresources. Thisyear, itadded 97 print books, an e-
book collection, 54 theses, 54 bound volumes, and 30
Hindibooks.

Library Management System: A comprehensive e-
platform using open-source software like Koha and
DSpace was implemented to manage library activities,
including the website, collection records, and research
databases.

E-Resources and User Support: The library provided
access to a wide range of ejjournals and databases
through the CSIR-NKRC consortium, and trial access to
additional resources like Science of Synthesis and
eboo6Foks collection from Web of Science was
offered.

CSIR-NCL Publications: The publications database was
updated with 365 new entries, bringing the total to
over9,007.

New Initiatives: New subject guides on "Research
Publication and Ethics" and "Fuel Cell" were created.

The library also initiated the preservation of historical
documents including photographs, newspaper
clippings, annual reports, golden jubilee reports,
audio/video content, achievements, awards/
achievements and introduced open-source
eLabNotebooks software for useraccess.

Events Organized: The library hosted five training /
technical sessions and six book review talksin the year.
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Siienfie qersidl @1 TSR WIE (TIRAMETH) Th
I G 3R BIY 8 S 9RA H SN 3R Aefors
e & forg arafdd ok sielflie wu 3 Aeaqol
GeASidl & YADIBRUT, HRET AR AR & forg wafta
2 | TS & 9auE U W oA, $dd,
e RIS ive ok Sate |fkd e 5000
v enfia & | s sifcRa Jarail # SiFers s ok
BelergUe fafdl grRT geAsidl @l ugEE SR
efeprfore wxemr (ferafhargoie) el 8 | o
11,000 Shrarepsii @ gfg @ smgfd 78 3R T 350
DI USA B TS | 9 TR BT AR F TTAIRETH
= 3ieifires Ua Nerfire &3 7o g3 WU A SiEliie eF
H 487 g wU BT HEYUl dTed Ahal HaTs IO
Iifa fear & | 9@ 99 A @ fAfdudar @R
TUrECT  UdEd  UARAIeTEUH & fagmE,  sitwelw
TRANTRIATS, I A dai & - siienfie
AR & oy SRy R ') uRig  gfcfavat uem™
P 2 | TIHIRISUH dos B 3 hoaR hold2l
(SUHHIT) BT U Hag Ga & |

i geAoial &1 TS GU8
NATIONAL COLLECTION OF INDUSTRIAL MICROORGANISMS

National Collection of Industrial Microorganisms
(NCIM)is a national facility and repository dedicated to
isolation, preservation and distribution of authentic
and industrially important microbial strains to
industries and academia within India. NCIM collection
currently comprises almost 5000 items, including
Bacteria, Fungi, Actinomycetes, Yeasts and Algae.
Additional services include microbial identification by
genotypic and phenotypic methods, and long term
preservation (lyophilization). Nearly, 11,000 cultures
were supplied and around 350 were identified. With
such type of activities, NCIM has earned significant
external cash flow of Rs. 487 lakhs of revenue from
Industrial and academic sector and mainly from
industrial sector. The diversity and quality
management of its bioresources render the NCIM an
internationally known supplier for science,
pharmaceutical laboratories, national reference
centres, as well as industrial partners. NCIM is an
affiliate member of World Federation of Culture
Collection (WFCC).
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e gdeT g (Svash) ATHagsR—ga-id
IR 3P 91 AR FOrRTH SeT, Wi 317, Rhd
TITdcIh, TGN FATT, IR ARBR FTeH 3R 31
3 oM 8, @& §19 § Ud & ©U § B dRal & |
ATTHSNERNR—T-RIVS H SITASH  Afsha 9 F I X8
3RS SR FaTaR A IS fRdl aTel AISER] & qerer
D | SHDT AHT 37 WISIQTRAT BT FATA ST | Fafdra
PRAT AR FAS BT I TG Bl & ol BaeR® &
AT WA RAT © | SIgHol & @ Fafd 1 54
YPR T

o AUHST WITHIEIR—U-RIIU & Y T8l |
YeeE HRAT R |

o 3TdY, ATSHRATT, fIUor 3iR TR Hee &
JTTdT 2 |

o Tdria] FTATIS g BT, AIdCT

3THET 3R FIaRI FIRRAT B WISl BT |

o AR S, Tl BRI 3R Hfd &
STt RIS IR HRAT |

TS TEd AR ARRER o AR smaegasdRl ik
g% Wenfiral smRa dmrmE & forv ta fafire
IEIREG FIT B AR &1 Fahell & | SITHSHl &
B HIOR  AITHINMSAR—TAIITT & dei=ipi 3R
FHHATRAN & AT AT TeR &1 v 8 o o
DI S B WEnfifeal & fJaror o FHem o W& vl
3Ihel FTHTID ATSERI BT Ug< B off Teb | T8 39
AR & A1 BRI RS U< FHRIE] BT STl AR
Jqrelt & Arbe # gRafdd oxd & | 39 a¥  SrwEel 3
280 ¥ A% YTEHT /AEIERI & AT LRI BT & 3R
110 9 37f¥e rgae Bl AU~ fbar & foaH g
qPb-AIdb! AT Jdy, WERIT 3Ta ojdd, AR
AT SR Aqae & AI—A IR FasIRP
3TEET ST NDAs, MTAs, MoUs S&1fe 2nfier & | 39
Diod TN 4 ATHSIR—UTAINA §RT (I
faf=1 drenfifesat o SiRew & gad &< 3R I9aT
FTATIEHRO] el § AGE DI & |
STAST U STSoiRe BiHe (STTHST SamTatoll SHIder
SIgole) H g1 MR & WENfie TaERl &1 JS
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# forg U | oy fawdt #§ srgze™, A w3 &R
FIARAHROT Tafafiat & ARier fRar Sar g |

HrenfiTe! yeed g /Technology Management Group

The Technology Management Group (TMG) acts as a
bridge between CSIR-NCL and its external stakeholders,
including industries, start-ups, individual innovators,
government ministries, NGOs, and others. TMG actively
seeks partners with interests aligned to ongoing research
and innovation at CSIR-NCL, facilitating quicker access
to customers. Its role is to manage these partnerships
effectively and collaborate with stakeholders to deliver
value to society. Some of TMG's routine tasks include:

® TMG manages all client interactions and
technology-related matters at CSIR-NCL

® Handles contracts, licensing, marketing, and
innovation management

e Conducts techno-commercial assessments,
market research & tracks innovation trends

® Undertakes projects in innovation management,
tech transfer, and policy

Each client and partner has specific needs, and each
technology-based solution may require a specific deal
structure. TMG case managers work closely with CSIR-
NCL scientists and staff to understand the details of the
technologies being offered and to identify suitable
industry partners. They collaborate with these partners to
translate solutions into market-ready products and
services. This year, TMG has mediated with over 280
clients and partners, finalizing more than 110 agreements,
including transactional agreements (such as licensing and
option agreements, sponsored research agreements,
consulting and technical services agreements, grant-in-
aid agreements, and corporate social responsibility
engagements) as well as non-transactional agreements
(suchas NDAs, MTAs, MoUs, etc.). These focused efforts
have helped to de-risk and commercialize various
technologies developed by CSIR-NCL.

TMG also publishes a monthly roundup of technology
innovations from around the world in a digest format
(TMG Technology Innovation Digest), summarizing
research, investment trends, and commercialization
activities across the seven research themes pursued at
CSIR-NCL.
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HTHENR—TTACS # difeges Huar g (Smgeirof)
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difge HuaT W98 / THE INTELLECTUAL PROPERTY GROUP

The Intellectual Property Group (IPG) at CSIR-NCL is
dedicated to support scientists and students in
strategizing, protecting, securing the value of
intellectual property emerging from their work. IPG
plays avital role in fostering a culture of innovation and
invention within NCL, advocating for both the
creations and their creators.

During the year, the number of new inventions rose to
99, compared to 89 in the previous year. The field of
polymer science and engineering and hybrid and
inorganic materials saw the highest share of
inventions, accounting for[18] of the total, followed by
catalysis with 17 disclosures.

In 2024, IPG filed 51 patents in India, 44 patents in
foreign countries, and submitted 32 PCT (Patent
Cooperation Treaty) applications. Additionally, 41
patents were granted in India, and 22 foreign patents
further expanding NCL's intellectual property
portfolio.

IPG manages a comprehensive portfolio of nearly
1000+ patent documents across various countries,
ensuring annual renewal recommendations and
managing the entire lifecycle of CSIR-NCL's intellectual
property. This year, IPG collaborated with the Indian
Patent Office under the National Intellectual Property
Awareness Mission (NIPAM) and partnered with the
Cell for IPR Promotion and Management (CIPAM) to
enhance IPR awareness & specialised IP events across
the country. As part of this initiative, IPG conducted
online training sessions for researchers across country.
IPGto organized a series of one-day workshops for PhD
students for bridging the gap between employability
and the training on topics like science communication,
design thinking, technology management etc.

IP group hit a milestone in 2024 when NCL won the
ASSOCHAM award for '"Most Patent Driven
organization'in R&D category.
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= smsed™ W¥EH g / Science Outreach Resource Center

The Science Outreach Resource Center focuses on
engaging young students and fostering curiosity in
science. The center promotes research-based learning
to complement classroom education for school
students. It designs, curates and develops content to
provide fun activities, hands-on workshops, and
training programs, both online and on-campus, to
enrich student engagements and workshops for
advocates and teachers. It collaborates with CSIR to
organize Jigyasa: Student Scientist Connect program.

The Science Outreach Resource Center organized 7
engagement programs during the 2023-2024 financial
year. Atotal of 1014 students and 69 teachers benefited
from the programs. These included events like the
Earth Day celebration, hands-on activities for the 'One
Week One Lab' event, workshops on topics such as
patents, digital twins, and Al for chemistry, and special
programs for CSIR Foundation Day, India International
Science Festival Curtain raiser program, and Corrective
Actions on Understanding Climate Change Program.
College visits were organized under the science
outreach activities wherein 589 students and 43
teachers from 14 different colleges belonging to
different regions of Maharashtra visited the CSIR-NCL
toseetheresearchlab facilities.
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OUTREACH PROGRAM
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ENGINEERING SERVICES UNIT

S&T Support Services

The Engineering Services Unit (ESU) s crucial for laboratory operations and colony maintenance, comprising
major sections like Civil, Air Conditioning, Carpentry, Electrical, Mechanical, and Telecommunication. The Civil
Engineering section handles building renovations, road maintenance, water treatment, waste management, and
pump house upkeep. The Electrical section oversees power supply, lighting, substations, solar systems, and
telecommunication. The Mechanical section manages water pumps, gas systems, and equipment, including Liquid
Nitrogen plant outsourcing. Refrigeration and Air-conditioning section takes care of procurement, installation as well
as repairing of all sorts of comfort as well as precision ACs. The carpentry dept. takes care of laboratory furniture
procurementas well asrepairs.

The Civil Engineering section carried out several key projects during the year, including the renovation of room
numbers 1729 and 1731at the CMCbuilding, the ground floor of the KG lab, and minor repairs on thefirst floor of the KG
lab stores at NCL. They also managed annual rate contracts for painting jobs across laboratories and the colony for
2022-2024. Other significant works include replacing the false ceiling and painting at the Polylefin lab, various lab
renovations and alterations, and the renovation of rooms 1601 and 1602 at the Catalysis Pilot Plant. Additionally, the
section demolished an elevated reservoir near the purchase section, renovated Type C Quarters (C17-C24), created
office space and furniture for the F&A project cell, and refurbished the Director's office, along with rooms 297 and
299A for the Physical Chemistry Division and rooms 118 and 113 for the Catalysis Division. They also concreted the
playing area and built a plinth for garbage collection at HR-2 Hostel and constructed an extension to the Central
Microscopy Facility for LASET at CSIR-NCL Pune.

The Electrical Engineering works for 2023-24 included the major contractual task of electrical renovation of
Laboratory No.297and299Aat CSIR-NCL.

The Mechanical Engineering section of NCL carried out several key tasks during 2023-24. These included managing
utility services related to air, vacuum, and plumbing, along with daily jobs like fabrication, fitting, and turning. They
also handled the procurement and installation of steel lab furniture for various renovated labs. Routine and
breakdown maintenance of all air conditioning systems in the lab was performed. Additionally, they completed
various fabrication and repair works related to carpentry, implemented drip irrigation and sprinkler systems at
various locations in the campus, and made extensive use of motorized forklifts and trolleys for material and gas
cylindermovement.

The Glass Blowing section carried out significant work during 2023-24, including the fabrication of various glassware
articles requiredfor scientific purposes. Additionally, they handled the repair of both general-purpose and specialized
glassware submitted by scientists and students, supporting ongoing research and laboratory activities.

The Communication System Works Section conducted key activities, including providing internal and external
telephone services to all scientists, staff, and most wet labs. It also managed the preventive and breakdown
maintenance of the telephone exchange to ensure smooth communication across the facility.
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SKILL DEVELOPMENT PROGRAM

CSIR-NCL has launched the "Integrated Skill Initiative" program to offer skill development and upskilling courses for

undergraduates, postgraduates, and unemployed youth. The program also targets workers and industry staff, aiming
to bridge the gap between industry and academia, enhance entrepreneurship support, and create a platform for
students and industry professionals. The focus is on developing trans-disciplinary training modules to create a skilled
workforce that meetsindustrial needs.

The courses aim to produce a high-quality, trained workforce relevant to the current and emerging industry needs in
the S&T sector, aligned with the National Skill Qualification Framework (NSQF) and the National Skill Development
Council (NSDC) through Sector Skill Councils (SSC). CSIR's policy emphasizes being a "High-end Skill Provider in the
National Skilling Ecosystem." The programs link to employment generation, including technopreneurship, to ensure a
steady supply of skilled workers across technical areas, enhancing livelihood opportunities in Indiaand abroad.

The initiative also aims to boost R&D by equipping PG/Ph.D. students with research skills through high-end
workshops, focusing on students with limited access to such resources. Specialized workshops improve the research
productivity of promising PG and Ph.D. students, offering advanced research skills.

During the year, CSIR-NCL conducted 15 skill development programs, training 152 candidates in analytical equipment,
techniques, and synthetic organic chemistry. Additionally, 287 project/summer interns received training under other
skill/training programs.
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Lab safety sharing and learning session for research scholars
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S&T Support Services LAB SAFETY MANAGEMENT

The Laboratory Safety Committee plays a crucial role in promoting and enforcing safety practices across the campus.
The committee, which includes safety coordinators from various research and support divisions, focuses on

enhancing lab safety awareness among NCL staff, significantly contributing to a safe working environment.
A safety consulting firm was engaged to develop safety norms and procedures, conduct risk assessments, and

provide training for all CSIR-NCL staff, including research scholars and project associates. The firm also prepared an
Environment, Health, and Safety (EHS) policy, a safety manual, HSE standards, Do's and Don'ts, and SOP for solvent

distillation. A fire safety audit was conducted, and its recommendations were implemented across the campus.
The committee introduced quarterly sharing and learning sessions for research scholars to discuss lab accidents,

lessons learned, and safety precautions, effectively reducing lab incidents. To further promote safety, National Safety
Week 2024 was celebrated from March 4th to 10th, featuring activities such as quiz competitions, a technical talk, PPE
displays, and a skit on lab safety practices. Periodic announced and unannounced mock drills were also conducted to
ensure preparedness, reinforcing a culture of safety at CSIR-NCL.

T Ggrem e 2024 ¥RIE & IRE A uSwT
Skit performance during National Safety Week 2024 celebration
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S&T Support Services FINANCE & ACCOUNTS

1. Funds Utilization

CSIR Grant
Projects (R inlakh)
Network (including C/F) 2627.724
Non - network 21104.905
NMITLI Projects 0.000
EMR & Scientist Pool 0.000
Laboratory Reserve 300.783
Externally Funded Projects 3059.656
Misc. Deposits 664.531
Payment on behalf of outside bodies 0.000
Deposits for Sponsored conf. [ seminars 0.000
Total 27757.599
2. | Generation of Lab Reserve (X in lakh)
Through earning of interest on investment of surplus funds (other than CSIR) 464.244
during the year
From other heads 1247.288
Total 1711.532
3. | Investment of surplus funds as on 31.3.2024 (% in lakh)
4. | Clearance of OB items
Adj. made during the year
Private 37
TA/LTC 78
Local 24
Total 139
No. of items 139
5. | Following types of vouchers were generated
Payment 12676
Receipt 4575
TE 146
Total 17397
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Syeferam
qq e qed (. dRIs ¥ )

2022-23 2023-24 2022-23 2023-24

Fe ured vd feuifad AT 1730 3581 48.73 55.6921

Fdl QU Y aifeR  (3maicr) 76 63 24.64 21.6009

Fdl QU T SffeR (Faedl « s 1654

—— % o T W ) 390 24.09 3.6594

RIFR @RI 3R oF &g NA 268 2760 & 368 | NA 1.58 27.1123 & 3.3195

i av & IRM FERINK g Ay 6 - 10 -

i av & IRM A Yo b F B

RN 3R 530 350 2.87 3.105

Accomplishments

Item Numbers Value (% In Crores)
2022-23 202324 2022-23 202324
Total indents received and Processed 1730 3581 48.73 55.6921
Total order placed (imported) 76 63 24.64 21.6009

Total orders placed (indigenous including

1654 390 24.09 3.6594
online RC orders + AMC orders)
Local purchases & Gem purchases NA 268 2760&368 NA1.58 27.1123 & 3.3195
0.Bs adjusted during the financial year 6 - 10
Utilization of Custom Duty Exemption
RC orders 530 350 2.87 3.105
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o RJ ARSI IS FHRIE 2023, TRNCH A FoRex, HRISER (ST 17-20,2024)
® HHCH gos YaTUl 2024, Jag UG dg (AT 4-7,2024)

Publication and Science Communication Unit

The Publication and Science Communication Unit bridges communication between the laboratory and its

stakeholders by preparing press releases, coordinating videos, and managing digital media platforms like LinkedIn,
Twitter, Facebook, and YouTube. It compiles annual reports, brochures, and oversees external and internal websites.
The unit, along with scientists, actively participates in exhibitions and facilitates media interviews with scientists.

PSC coordinated/participated in following exhibitions during the year:
e CSIR Decadal Achievements Exhibition, Pragati Maidan, New Delhi(September26-27,2023)
® ThelndiaInternational Science Festival 2023, Biotech Science Cluster, Faridabad (January 17-20,2024)

® CHEMTech World expo 2024, Bombay Exhibition Centre (March 4-7,2024)
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PATENTS GRANTED: INDIAN

Measurement

Title Inventors Patent No
A Highly Active Earth Abundant Metal-Sulphide Based Her | Kaliaperumal Selvaraj 510151
Catalyst With Exceptionally Durable Hydrogen Evolution
Activity And Its Scalable Facile Synthesis
A Method For The Design And Synthesis Of Artemisinin- Asish K Bhattacharya 498353
Peptidyl-Vinylaminophosphonates Hybrid Molecules As
New Antimalarial Agents Targeting Falcipain-2 Protease
Inhibitors
A New Entry In Catalytic Cascade Annulation Of Alkynols Kontham Ravindar 439912
And A-Ketoesters: Synthesis Of Furo-Pyranones Via Dual
Activation Of Soft Nucleophiles And Hard Electrophiles
A Novel Approach In The Design Of Electrode-Electrolyte Sreekumar Kurungot; 444170
Interface Towards High A Performance All-Solid-State- Manohar Virupax Badiger;
Supercapacitor With Very Low Esr Bihag Anothumakkool; Arun
Torris
A Novel Biodegradable Nir Responsive Red Emissive K Selvaraj 479138
Graphene Oxide - Liposome Nano-Composite Based
Multifunctional Cancer Theranostics
A Nucleotide Sequence Of 9-Lipoxygenasegene From Vidya S Gupta 498069
Mango
A Nucleotide Sequence Of Epoxide Hydrolase2gene From | Vidya S Gupta 481064
Mango
A Process For The In Vitro Production Of Saffron Stigmas C K John; Mrudul Vijay 432020
Shirgurkar; Ashok Bhimrao
Dhage
A Reactor Without Any Moving Parts For Continuous Flow | Amol A Kulkarni; Amol A 456958
Of Liquid-Solid Suspension Kulkarni
A Transition Metal Free Sustainable Catalysis For Aerobic Pradip Maity 429124
Oxidation Of Imines To Amides
Amphoteric Metal Oxide Supported Mixed Metal Oxide Thirumalaiswamy Raja 447647
Catalysts For The Production Of DME From Methanol
An Emissive Charge Transfer Liquid For Dual-Mode Santhosh Babu Sukumaran 486387
Selective Sensing Of TNT
An Er-Specific Reagent As For Monitoring Of HNO In Amitava Das 481958
Biological Objects
An Extremely Efficient And Exceptionally Stable Solvent- Santhosh Babu Sukumaran 469743
Free Charge Transfer Liquid
Antimicrobial Nanocellulose Containing Plant Essential Oils | Kadhiravan Shanmuganathan 457974
Apparatus And Method For Reduction In Ammoniacal V'V Ranade; V M Bhandari 462932
Nitrogen From Wastewaters
Apparatus For Vapour-Liquid-Equilibrium (VLE) Data Nilesh A Mali 438941
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PATENTS GRANTED: INDIAN

Concentration Using Reusable Fluorescent Polymer Films

Title Inventors Patent No
Application Of Sophorolipid Synthesized Using Lauryl Asmita A Prabhune 443174
Alcohol And Its Formulation As A Germicide And Fruit-
Vegetable Wash
Bacterial Cellulose Supported TBAF Is The Heterogeneous | Syed G Dastager 459714
And Rock Stable Complexes: Facile Fluoride Source For
Aliphatic Sn2 Type Fluorination
Bronsted Base Mediated Selective Conversion Of Non- Ekambaram Balaraman 436191
Activated Alcohols/Ethers To Styrenes
Candida Tropicalis Yeast Strain With Improved Phytase J M Khire; Mahesh S Dharne; 458778
Activity Kumar Raja Puppala
Composite Polymer Electrolyte Membrane With Kadhiravan Shanmuganathan 492070
Enchanced Thermochemical And Chemical Stability
Continuous Flow Separation Of Nanoparticles Using Amol Arvind Kulkarni 512388
Continuous Centrifugal Extractor
Continuous Flow Synthesis Of Azelaic Acid (AA) By Using Amol A Kulkarni 504126
Oleic Acid (OA)
Continuous Flow Synthesis Of Azo Compounds Using Amol A Kulkarni 447646
Bubble Column Reactor
Continuous Flow Synthesis Of Metformin HCI Amol A Kulkarni 462869
Conversion Of Hemicelluloses Using Acidic lonic Liquids Paresh Laxmikant Dhepe; 443283

Babasaheb Mansub Matsagar

Conversion Of Sugarcane Bagasse Lignin To Phenolic Sunil Shankar Joshi; Bhaskar 499227
Compounds In A Continuous Flow Reactor Under Dattaray Kulkarni; Ajay S
Hydrothermal Conditions Tomer; Yogesh D Sathe
Decalin Based Peribysin Analogues Synthesis And Uses D Srinivasa Reddy 495320
Thereof
Depolymerization Of Polyethylene Terephthalate Using Paresh Laxmikant Dhepe 522863
Acidic lonic Liquid (AIL) Catalyst
Design Of Conical Fixed Bed Reactor Integrated With Thirumalaiswamy Raja 433315
Distillation Coupled Conical Polishing Reactor For The
Process Intensification Of Dimethyl Ether Synthesis From
Methanol Dehydration
Development Of NMR Chemical Shift Fingerprints And M Karthikeyan; Renu Vyas; 431497
Applications Pattuparambil R Rajamohanan
Development Of Non-Cultivable Dormancy Of Dhiman Sarkar 526822
M.Tuberculosis And Its Use Thereof
Development Of Novel Method For The Homogenisation S P Kamble 460734
Of Shear Thickening Fluids (STF) Using Monodispersed
Silica Nanoparticles And Polyethyelne Glycol
Dual Mode Selective Detection Of TNT At NM Santhosh Babu Sukumaran 452595
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PATENTS GRANTED: INDIAN

Title Inventors Patent No
Easy, Affordable And Efficient Turn On Detection Of Sarabjot Kaur Makkad; AshaS | 457489
Fluoride lons In Water By Carbon Dots Obtained From Tea | K
Esterification Of Lactic Acid To Lactates Using Solid Acid Shubhangi B Umbarkar; 458429
Catalyst Dhananjay S Doke; Mohan K
Dongare
Extraction Of Graphene From Activated Carbon Pankaj Poddar 441842
Fabrication Of Catalytic Modules Using Ceramic Hollow R Nandini Devi; Ulhas K Kharul | 436930
Fibers
Functionalized Polystyrene Nanobeads And Their Sarabjot Kaur Makkad; AshaS | 452076
Application In Sensing Thereof K
Glass Lined Microreactors Amol A Kulkarni; Vivek V 429127
Ranade
GO-PANI Composite For Sweat Glucose Sensing Meitram Niraj Luwang 525707
HAB-PMDA Based Organic 2d-Polymer For Supercapacitor | Santhosh Babu Sukumaran 508486
Application
Identification Of Combinatorial Enzymatic Reaction Ram Rup Sarkar 454732
Targets In Glioblastoma Specific Metabolic Network To
Suppress Human Glioblastoma
Identification Of Minimal Combinations Of Molecules That | Ram Rup Sarkar 455239
Act As Probable Immunostimulators Against Leishmaniasis
Identification Of Peptides As Inhibitors Of Insect Gut Ashok Prabhakar Giri 468271
Proteases For Effective Pest Control
Improved Process For Preparation Of Sacubitril Ravindar Kontham; Subhash P | 439945
Intermediates Thereof Chavan
Indole Carboxamides As Anti-Mycobacterial Compounds D Srinivasa Reddy 450252
Integrated System For Multiple Distillation Configurations | Nilesh A Mali 450886
Intensified Micromixers And Microreactors Amol Arvind Kulkarni; Vivek V 519367
Ranade
Large Micro-Sized, Few Layered, Self-Supportive Vedi Kuyil Azhagan Muniraj; 529496
Exfoliated-Graphite Sheets As Electrode Substrate For Manjusha V Shelke
Flexible Supercapacitor
Manganese-Catalyzed Alkylation Of Cyclic Amides With Ekambaram Balaraman 469704
Secondary Alcohols
Method For Encoding Large Scale Molecular Library In M Karthikeyan; Deepak Pandit | 488727
Barcoding Format
Method For Producing Novel Zn-Co Catalyst And Solvent CV Rode 443154

Free Synthesis Of Gycerol Carbonate Using The Catalyst
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ANNEXURES PATENTS GRANTED: INDIAN

Title Inventors Patent No

Method For The Synthesis Of Artemisinic Acid Asish K Bhattacharya 458556
Glycoconjugates As Novel Anti-Cancer Agents

Method Of Preparation Of 1,2- Diketone From A-B Gurunath Suryavanshi 484012
Unsaturated Ketones Via Oxidative Rearrangement

Method To Enhance Ferroelectric Crystal Phases And Kadhiravan Shanmuganathan 490641
Dielectric Properties Of PVDF

Modified Magnesium Oxide Catalyst For Hydrogenation Of | Shubhangi B Umbarkar 506429
Acetophenone, Nitrobenzene, Imines And Aromatics At
Room Temperature And Atmospheric Pressure
Modified Procedure For Depositing Noble Metal C PVinod 464454
Nanoparticles (NP’s) Inside SBA-15 Channels And Their
Improved Catalytic Activity

Multicolor Emitting Polystyrene Beads For Fluorescent Ink | AshaSK 493192
Nano-Composites And Multifunctional Adsorbents Using Vinay M Bhandari; Saumaya 465550
Integrated Biomaterials/Biomass For Removal Of Kirti; Nalinee Suryawanshi

Pollutants/Chemicals From Aqueous As Well As Organic
Streams And Method Of Preparation

New Method For The Synthesis Of Alkyl 1,3- M Muthukrishnan 522119
Dihydroxynaphthoate And Its Utility In The Synthesis Of
Asymmetric Rhodamine Dyes

New Reagent As Scavenger Of Hydrazine In Drug Induced | Amitava Das 431462
Cytotoxicity And In Vitro Enzymatic Assay

New Reagent For Selective Detection Of Cysteine And Amitava Das; Samit 435284
Histidine In Pure Aqueous Environment And In Human Chattopadhyay; Upendar

Blood Plasma Reddy Gandra; Hridesh Agarwalla

New Reagent For Specific Detection Of Cysteine In Amitava Das 465054
Physiological Condition As Well As By Using Modified Silica

Coated Test Strip

New Reagent For Specific Detection Of HoCl In Amitava Das 445063
Physiological Condition

New Solid Form Of Trimesic Acid Srinu Tothadi; Rahul Banerjee 457632
Non Monotonous Behavior Of Melt Viscosity With Ashish Lele 473960

Temperature Of Star Poly(D,L Lactide) lonomers

Novel 3-(4-Aryl)-5-Aryl-N-(4-Sulfamoylphenyl)-4,5-Dihydro- | Dhiman Sarkar 504896
1h-Pyrazole-1-Carboxamide Derivatives For Anti-Microbial

Activity

Novel Angiotensin Il Type 2 Receptor (AT2) Agonists For G J Sanjayan 496856

Improvement Of Neurological Disorders

Novel Antifungal Compound And Process For The Santosh Baburao Mhaske 456779
Preparation Thereof

Novel Catalyst Composition For The Hydration Of Nitrile Thirumalaiswamy Raja 436783
For The Synthesis Of Respective Amide Using Lanthanides
Promoters & Ru As Co-Promoter A Low Temperature And
Pressure Condition
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PATENTS GRANTED: INDIAN

Bifunctional Catalysts

Title Inventors Patent No
Novel Crystalline Forms Of Entresto, A Trisodium Rajesh Gonnade; Ashwini 508890
Hemipentahydrate Co-Crystal Of Sacubitril And Valsartan Kumar Nangia
Novel Process For The Asymmetric Synthesis Of Sitagliptin | Benudhar Punji 490868
Intermediate
Novel Process To Access A-Branched Carbonyl Derivatives | Ekambaram Balaraman 495086
One Dimensional Porphyrene Fullerene (C60) Assemblies : | Santhosh Babu Sukumaran 440684
Role Of Central Metal lon In Enhancing Ambipolar Mobility
Parallel Electrode Organic Solar Cells K Krishnamoorthy 510908
Phosphorescence Assisted Tunable Emission From Santhosh Babu Sukumaran 438802
Alkylated Bromonaphthalimides
Porous Crystalline COF Materials With Remarkable Rahul Banerjee 509169
Chemical Stability For Methane Storage
Porous Hollow Fiber Membrane Humidifier Ramendra Pandey 474791
Porous Poly(Benzimidazole) Battery Separators For CV Avadhani 518647
Lithium lon Batteries
Process For Hydrogenation Of Triglycerides And Shubhangi B Umbarkar; 433876
Unsaturated Fatty Acids Using Mesorporous Solid Acid Mohan K Dongare; Vaibhav R
Supported Palladium Catalyst Acham
Process For Preparation Of 3-Ethyl-4-Methyl-1,5-Dihydro- Subhash P Chavan 442979
2h-Pyrrol-2-One: A Glimepiride Intermediate
Process To Prepare Lactide Terminated Water Miscible Kadhiravan Shanmuganathan; | 513921
Polyol And Biodegradable Microcapsules Thereof Ashootosh Ambade
Proton Conducting lonomer Membrane Integrated With Sreekumar Kurungot 467645
Zn2+ Transport Towards High Performance Aqueous Zn
lon Battery With Long Cycle Life
Pyrrole Derivatives With Silicon Incorporation D Srinivasa Reddy; N 507085
Vasudevan; Sachin Bhausaheb
Wagh; Remya Ramesh
Rolled Metal Tape/Flexible Polymer Composite As Radially | Guruswamy Kumaraswamy; 506643
Self Expandable, Axially Flexible Stent Sayam Sen Gupta; Bhagavatula
Lakshmi Vara Prasad; Nishant
Kumar; Prateek Jain
Scalable And Selective Electrochemical Transformation Of | Bhagavatula L V Prasad 440566
Phenol To Hydroquinone And Catechol
Silk Fibroin Fibers Containing Security V Premnath; Ashwinikumar 428774
Markers/Dyes/Pigments And Paper Compositions Ramesh Sharma; Sangeeta
Containing These Silk Fibers Sunil Hambir
Sinter-Resistant And Sulphur Resistant Encapsulated R Nandini Devi 530656
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PATENTS GRANTED: INDIAN

Title Inventors Patent No
Solvent Assisted Cavitation For Wastewater Treatment V M Bhandari 437261
Sophorolipid Induced Solubilization Of Curcumin For The Asmita A Prabhune; Asmita 434083
Production Of Fluorescent Nanostructures: Green Route Ashutosh Prabhune;
For Theranostic Application Satishchandra Balkrishna

Ogale

Spray Type Device For Colorimetric Detection Of TNT At Santhosh Babu Sukumaran 438451
0.00035 PPM And Its Differentiation From Other
Nitroaromatic Analogues
Sr(1-X)Naxsi(1-Y)Myo3 (M=Co, Fe, Mn, Ni) Materials For R Nandini Devi 515623
Oxide lon Conduction Membranes And Fuel Cell Cathodes
Structural Study And Single Step Aerobic Oxidation Of Thirumalaiswamy Raja; S Porel | 455010
Cyclohexane To Adipic Acid Over Mn-W Oxide Nano Mukherjee
Structures
Surfactant Combination Applied Through Aqueous Guruswamy Kumaraswamy 500192
Dispersion That Allows Effective Staining Of Hydrophobic
Surfaces
Synthesis And Electrochemistry Of Highly Muniraj Vedi Kuyil Azhagan; 438923
Pseudocapacitive Carbon Nano Onions Aka Multilayer Mukta V Vaishampayan;
Fullerenes And Its MnO2 Nanocomposites Manjusha V Shelke
Synthesis Of Chiral Alkylation Of Azaarenes From Chiral Pradip Maity 464919
Amines
Synthesis Of Curcumin Derivatives As A Cross-Linker GVN Rathna; Naresh Killi 503536
Synthesis Of Donor And Acceptor Random And Alternate Asha S K 468038
Copolymers For Photovoltaic Application
Synthesis Of Gold Based Bimetallic Core Shell C P Vinod 522675
Nanoparticles With Large Lattice Mismatch; Their Oxygen
Resisitance And Catalytic Applications
Synthesis Of Supported Bronsted Acidic lonic Liquids ( Paresh L Dhepe 434143
Sbail) Catalyst : Catalyst For Hydrolysis And Dehydration
Reactions
Targeted Quantification Of Age Modified Hemoglobin Mahesh J Kulkarni 439648
(AGE-HBA)
Targeted Quantification Of Glycated Peptides Of HSA In Mahesh J Kulkarni 445168
Diabetic Plasma
Test Rig For Compressive Testing Of Helical Spring Locked | Girish R Desale 441469
Washers
TiO2-Xnx + Au: An Electronically Integrated Chinnakonda S Gopinath; 435122
Nanocomposite For Solar H2 Generation Kumarsrinivasan Sivaranjani
Trap Filled TiO2 As Photoanode K Krishnamoorthy; V Sudhakar | 480280
Ultralong Phosphorescent And Waveguiding Helical Arrays | Santhosh Babu Sukumaran 482464

Of Phenylmethanone Functionalized Carbazole
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Title

Inventors

Country [ Region
and Grant No.

A Method For The Design And Synthesis Of Artemisinin-
Peptidyl-Vinylaminophosphonates Hybrid Molecules As
New Antimalarial Agents Targeting Falcipain-2 Protease
Inhibitors

Asish K Bhattacharya

CN:ZL 201980038148.5

Manufacturing Of An Antibody Fragment Used In The
Treatment Of Macular Degeneration

A New Entry In Catalytic Cascade Annulation Of Alkynols Kontham Ravindar GB: 3630776
And A-Ketoesters: Synthesis Of Furo-Pyranones Via Dual EP: 3630776
Activation Of Soft Nucleophiles And Hard Electrophiles DE: 3630776

CH: 3630776
A Novel Cloning, Expression And Refolding Platform For Rahul Bhambure JP: 7282689

KR: 10-2607655
CN: ZL 201880032152.6

A Novel Cloning, Expression, Refolding And Purification
Platform For Ranibizumab Manufacturing

Rahul Bhambure

US: 11697672
CN: 110582510

Anode Material For Various Reforming Techniques Meant
For SOFC (Solid Oxide Fuel Cell)

Thirumalaiswamy Raja

US: 11890597

Bacterial Cellulose Supported TBAF Is The Heterogeneous
And Rock Stable Complexes: Facile Fluoride Source For
Aliphatic Sn2 Type Fluorination

Syed G Dastager

US: 11858885

Composite Polymer Electrolyte Membrane With
Enchanced Thermochemical And Chemical Stability

Kadhiravan
Shanmuganathan

CN: ZL 202080039443.5

Continuous Flow Separation Of Nanoparticles Using
Continuous Centrifugal Extractor

Amol Arvind Kulkarni

US: 11707700

Decalin Based Peribysin Analogues Synthesis And Uses
Thereof

D Srinivasa Reddy

US: 11724995

Design Of Conical Fixed Bed Reactor Integrated With
Distillation Coupled Conical Polishing Reactor For The
Process Intensification Of Dimethyl Ether Synthesis From
Methanol Dehydration

Thirumalaiswamy Raja

US: 11851400

Direct Processing Of Bioglycerol To 12 Propylene Glycol
Over Nano Structured Catalysts

CV Rode; Vivek V Ranade

TH: 98671

HAB-PMDA Based Organic 2d-Polymer For Supercapacitor
Application

Santhosh Babu
Sukumaran

US: 11905373

Heterogeneous Catalyst System For Producing
Disentangled Ultra High Molecular Weight Polyethylene

Samir H Chikkali

JP:7313344
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Indole Carboxamides As Anti-Mycobacterial Compounds

D Srinivasa Reddy

US: 11718633

Large Scale Continuous Synthesis Of Silver Nanowires Amol Kulkarni JP: 7438348

Using Bubble Column Reactor

Method To Enhance Ferroelectric Crystal Phases And Kadhiravan FR: 3616201

Dielectric Properties Of PVDF Shanmuganathan EP: 3616201
DE: 3616201
BE: 3616201
JP: 7402049

Multicolor Emitting Polymer Beads And Applications
Thereof

Sarabjot Kaur Makkad;
Asha SK

US: 11719709

Novel Solid (Physical Mixture) Acid Catalyst For Direct

V'V Bokade; P S

US: 11773048

Mobility

Conversion Of Glucose To Ethyl Levulinate Niphadkar
One Dimensional Porphyrene Fullerene (C60) Assemblies: | Santhosh Babu EP: 3635796
Role Of Central Metal lon In Enhancing Ambipolar Sukumaran DE: 3635796

PBI Based Dual Layer Membranes

Ulhas K Kharul

KR: 10-2544127
CN: ZL201980069085.X

Proton Conducting lonomer Membrane Integrated With
Zn2+ Transport Towards High Performance Aqueous Zn
lon Battery With Long Cycle Life

Sreekumar Kurungot

JP: 7265019

Surfaces

Regeneration And Recovery Of Catalysts (Rare Earth Vivek V Ranade KR:10-2549950
Metal Salts) Used In Process Of Manufacturing Dialkyl

Carbonates From Alkyl Carbamate And Alkyl Alcohol

Surfactant Combination Applied Through Aqueous Guruswamy US: 11925730
Dispersion That Allows Effective Staining Of Hydrophobic | Kumaraswamy
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Author Name

Title of the Thesis

Guide Name

Agarwal, Sheena
Mukesh

Contributing to materials research with artificial
intelligence: machine learning and natural language
processing in focus

Joshi, Kavita

Ankade, Shidheshwar B.

Iron and nickel-catalyzed functionalization of
heteroarenes and hydrogenation of ketones

Puniji, Benudhar

Atapalkar, Ranijit Shabu

Continuous flow synthesis of APIs and polymers:
mechanochemistry, ozonolysis and anionic
polymerization

Kulkarni, Amol

Bajpai, Himanshu

Solar light driven photocatalysis for hydrogen and
value-added product generation

Gopinath, C. S.

Barbole, Ranjit Shivaji

Development of eco-friendly strategy for the crop
plant protection

Giri, Ashok P.
Chaudhari, Bhushan
P.

Bera, Asish

Phosphite catalysed enantioselective radical reactions

Maity, P. K.

C Hari Hara Krishnan

Misfolded Tau protein augments microglial activation
and phagocytosis by signaling through the chemokine
receptor CX3CR1

Subashchandrabose
Chinnathambi

Chaturvedi, Vikash

Role of carbon materials to realize high energy
ultracapacitor devices

Shelke, Manjusha

Chaudhary, Sagar

Catalytic conversion of carbon dioxide to value added
chemicals

Mali, Nilesh

Chaurasiya,
Arvindkumar

Evaluation of RAGE polymorphisms and glycated
albumin peptides for the risk prediction of type 2
diabetes and diabetic nephropathy

Kulkarni, Mahesh J.

Dangi, Abha

Study of conformations in N-submitted peptides
beyond N-methylation and development of bioactive
peptide analogs based on Tau derived AcPHF6 and
AcPHF6%*, and icosalide A

Marelli, Udaya Kiran

Darole, Ratanamala S.

Synthesis of anthrone-spirolactam scaffolds via metal-
catalyzed C-H oxidation of cyclotriveratrylenes (CTVs):
evaluation of biological activity and fluorescence
profile

Senthilkumar, B.

Purinergic receptor P2Y12 involves in full-length Tau
oligomers-induced microglial chemotaxis, phgocytosis

Chinnathambi,

Desale Smita Eknath

endosomal degradation via actin remodeling and
microglial migration

Das, Rashmi
and endocytic trafficking via filopodia associated actin | Subashchandrabose
remodelling
Alpha-Linolenic acid t Tau ph tosis and
pha-Linolenic acid augment Tau phagocytosis an subashchandrabose

Chinnathambi
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Deshmukh, Samadhan

Revealing the molecular picture of surface ligand
interactions in thiocyanate-capped nanocrystals by 2D
IR spectroscopy

Bagchi, Sayan

Deshpande, Pooja

Development of electrocatalyst with better effective
revisiting methanol oxidation process

Prasad, BLV

Deulgaonkar, Prashant
S.

Theoretical and experimental investigation of process
chromatography step for purification of monoclonal
antibody therapeutic

Bhambure, R. S.

Towards the development of a systems pharmacology

Maganath

mechanistic studies

Dnyane, Pooja Gadgil, C.
yane, Foo) model for vitiligo &b
Design and development of heterogeneous catalysts
Dongapure, Pavan . . . .
for CO. hydrogenation processes and their R. Nandini Devi

Gaikwad, Supriya

Synthesis of metal/semiconductor nanocomposite
materials: photocatalysis, adsorption and SERS
application

Mukherjee, S P

Study of structured oxide catalysts in dry reforming of

systems

Ghodke, Seema R. Nandini Devi, R.
methane
. Structural and functional characterization of .
Ghosh, Amrita " . Giri, Ashok
covalently modified proteins
Development of energy efficient distillation
Ghuge, Pravin D. configurations for separation of binary azeotropic Mali, Nilesh A.

Goswami, Lakshmi

Design and synthesis of potent bioactive scaffolds via
[3+2] cycloaddition, glasser and cadiot- chodkiewicz
coupling reactions; Cu catalysed C-C bond forming
reactions employing donor- accepter cyclopropanes
and bioactive from Aspergillus terreus

Bhattacharyya, Asish

Gour, Kritika

Developing mono- and di-anionic ligands for main-
group metals: a study on germanium and zinc

Sen, Sakya Singha

Gurav, Tanuja

Characterization of hybrid Ocimum lines using

hydrogels with silk fibroin for biomedical applications

Prabhakar morphological, chemical, and genetic approaches Giri, Ashok P.
Development of novel processes for sulfur containing
Halder, Priyanka scaffolds, natural product orbicularisine and uricosuric | Mhaske, S. B.
agent sulfinp
. . Biosurfactants: synthesis, characterization and their .
Hirlekar Swarali Hemant Anuya Nisal

Jyotsna, Shubhra

Influence of rare-earth element substitution on the
structural and physical properties of trigonal iron
sulphide at the nano scale

Poddar, Pankaj
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Kadam, Jyoti Ramesh

Cobalt promoted ruthenium catalysts for the

Dhepe, Paresh

hydrogenation of sugar, furfuryl and furfuryl alcohol Laxmikant
Green approaches for synthesis and scale-up of -

Kakde, N. R . PP y P Asha, S. K.
conjugated polymers
Exploring the conjugate addition reactions of para-

Kale, Someshwar Balu quinone methides to access spiro, fused heterocycles Das, Utpal

and diarylmethanes

Kasabe, Mirabai

Palladium based catalysts for hydrogenation of
various functional groups

Umbarkar, S. B.

Khan, Abujunaid

Bioactive potentials of novel encleamycins A-Cand N
hydroxypyrazinone and from amycolatopsis sp.

Dastager, S. G.

Kharat, Bharat

Marine bacteria and its bioactive compounds for the
agriculture applications

Dastager, Syed G

Khatape, Anil

Strain improvement for enhanced erythritol
production by Moniliella pollinis using cost-effective
substrate

Dastager, S. G.

Kour, Prachi Prasad

Rational design and synthesis of low-dimensional
halide perovskites with improved ambient air stability
for optoelectronic applications

Mukherjee, Shatabdi
Porel

Kulkarni Anand Mukund

Transition metal catalysed synthesis of tetracyclic
heterocyclic compounds and development of phthalic
diesters/diamides as potential antifungal agents

C.V. Ramana

Kulkarni, Sphurti

Valorization of waste biomass derived chemical via
supercritical water hydrolysis and continuous flow
ozonolysis

Kulkarni, Amol

Kumar, Ashish

Transcriptome analysis and functional characterization
of triterpene synthases from euphorbia grantii,
euphorbia tirucalli and azadirachta indica

Thulasiram, H. V.

Kumar, Ravi

Study of non-radiative decay processes in weakly
bound systems using post Hartree-Fock methods

Vaval, Nayana

Lokhande, Priya L.

Sustainable synthesis of carboxylic acids through
catalytic oxidation of furan derivatives over noble and
non-noble metal-based catalysts

Dhepe, Paresh L

M., Vijaykumar

Regioselective C—H bond oxygenation in amides,
indoles and isatins, and oxidative C—C bond formation
in indoles by palladium catalyst

Puniji, B.

Maibam, Ashakiran Devi

Theoretical investigation of two dimensional (2D)
materials for nitrogen activation

Krishnamurty, Sailaja
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ANNEXURES

PHD THESES

Author Name

Title of the Thesis

Guide Name

Mehta, Shweta

Investigating interaction of methanol with various
surfaces by employing periodic density functional
theory

Joshi, Kavita

Mhamane, Nitin Bharat

Towards bridging pressure and material gaps in
heterogeneous catalysis: surface science approach

Gopinath,
Chinnakonda S.

More, Devidas

Development of new carbon-carbon bond forming
methodologies for the synthesis of diversely
functionalized nitrogen heterocycles

Muthukrishnan, M.

Synthesis and evaluation of unique liposomal

Chaudhari, Bhushan

added products

Moudegil, A. formulations as a targeted drug delivery of breast b
cancer
Heteropolyacids and its modified version for the
Mulik Nagesh transformation of renewable feedstock’s to value- Bokade, V. V.

Nair, Pranav

Microbial synthesis of poly-gamma glutamic acid:
strategies for improved production and application in
drought mitigation and anti-staling properties

Dharne, Mahesh S.

Nakate, Ashwini K.

Lewis acid- catalysed a and m activation triggered
cascade annulation reactions of alkynyl alcohols to
construct heterocyclic compounds

Kontham, R.

Navle,Vishwambar
Digambar

Prevalence and genetic diversity of
mycotoxigenic Fusarium species and their biocontrol
agent On

Rao, V. Koteswara

Nikte Siddhanta Vijay

Uncovering the intrinsic structural determinants and
modulators of G protein-coupled receptors

Durba Sengupta,

Patel, Palak

Correlation between structure, entropy and dynamics
in multi-species systems

Bhattacharya, S.

Patni, Divya

Thermodynamic regulation of the amyloid-like
aggregation of functional domains TDP-43

Jha, Santosh Kumar

Prabu Marimuthu

Activation of C-H bond to oxygenates and ambient
pressure CO2 hydrogenation using mixed metal oxides

T. Raja

Ranjan, Ravi

Gas-solid interactions and its influence in electronic
structure evolution and heterogeneous catalysis

Gopinath, C. S.

Salunkhe, Vaishnavi
Haribhau

Seasonal dynamics and bioprospecting of rhizospheric
microbiota from Western Ghats

Kadoo, Narendra

Shaikh, Samrin

Development of multifunctional catalysts for the
valorization of lignocellulosic and marine biomass into
value added products

Bokade, Vijay

Shetty, Rohit Ravi

Treatment of industrial and domestic wastewater
using advanced techniques

S.P. Kamble

CSIR-NCL Annual Report 2023-24
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TR
ANNEXURES

PHD THESES

Author Name

Title of the Thesis

Guide Name

Singh, Amrita

Structurally engineer unsymmetrical squaraine dyes
for dye-sensitized solar cells: importance of side chain,
position of acceptor unit and extension of conjugation
within the polymethine framework

Nithyanandhan, J

Srijan Chatterjee

Non-covalent interactions and hydrogen bond
dynamics in heterogeneous chemical systems: A
combined 2DIR and simulations perspective

Sakya S. Sen,

Surapaneni, Sai Geetika

Nanocarriers based on lipids and stimuli-responsive
polymers for targeted delivery of anti-cancer drugs

Ambade, Ashootosh
V.

Suresh, Ammu

Structural and functional studies on a ribosome
biogenesis GTPase, EngA : Implications for the design
of novel anti-microbial peptides

Kulkarni, Kiran

Swain, Gitanjali

Lactam based polymer semiconductors for electronic
applications

Kothandam, K.

Ughade, Supriya
Prabhakar

Structural and physical properties of rare-earth
chromium oxides

Poddar, Pankaj

Veer, Sairam D

New molecular designs for donor-acceptor strapped
macromolecules and polymers of perylenebisimide

Sukumaran, Santosh
B.

Vibhavari Sapkale

A metagenomics roadmap to infer taxonomic and
functional diversity of hypersaline Lonar Lake (India)
and its agriculture applications

Mahesh Dharne

. . Synthesis, Characterization and Evaluation of Gurunath
Vijayalakshmi Ramavath . . .
Advanced Energetic Materials Suryavanshi
De novo designed triple and quadruple hydrogen
Wagh, Mahendra Ashok & P ; pie hydrog G. J. Sanjayan

bonded motifs: synthesis and structural investigations

Wagh, Vasudev S.

Isolation, characterization and applications of
exopolysaccharides from marine microorganisms

Dastager, Syed G.

Walko, Priyanka

Visible light driven photocatalytic hydrogen evolution
via splitting using novel approaches in semiconductor
catalysts

Devi, Nandini

Yadav, Prashant N

Functional microparticles and microcapsules for
advanced applications

Shanmuganathan, K

Yadav, Rakeshkumar
Jaynarayan

Comprehensive insights into microbial ecology and
harnessing biomass conversion potential of culturable
bacteria from riverine system

Dharne, Mahesh S.

CSIR-NCL Annual Report 2023-24
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ANNEXURES

22 31T, 2023

gedl g AR HTIHH

22-27 Hg, 2023

TP AIE Th FAITIAT (OWOL) HrishA

19 S, 2023

T ST NUHNENR WReT FHE &1 & AR W SAFRTHDHAT FATST

11 TS, 2023

ATAMSINR FISTAT & 37+ “Patent for beginners: An Introductory Workshop®
SEIECRIPIEI BRI

2 fudsR, 2023

£ 1ot (e, WIS, gor g1 "HITARITSsR—UadIge dHanRal & foy ddaarn

SIFTRGAr” favg oy R

9 Jracar, 2023

82 I HIVHIMSIMR WATUAT faad FARIE:
ST b MUTAPHWE, SHIRTT 1 ATHATLINR AU fdaw R faar

22 HdsR, 2023

gRT BIggIo IR YRA—SIRS IR HYwh dod

30 F4aR -1 fadar, 2023

597 TAHIUT—TRUS a1f¥ep fazmell awe

5 fadsR, 2023

TG B DA efarfe 956 (TOLIC -2)

7 fegeR, 2023

g faRI BT ARG BN Ih BAT [A9I TR FRAT

14 fadsR, 2023

1. B HiDIT, PIFReiol fagafdened =7 “Recyclable and Degradable
Polyethylene&like Material Enabled by Catalytic Methods” 59 o3 Sf. 3R, U.
ARIAPY USIHE AR 33T |

19 fegsR, 2023

[ISF 2023 & o0 URM® H1dshd

3 SFad, 2024

74a1 HAUAISIMR—UAATA RIUAT fegd: f. AN wigd, ®igd Arela, o
ATHISIMR—TAANTSA w91 feaq iR e faan

24 SEI9, 2024

IRT & AIeR A9 1. =4 Rig Aidal 7 AeHengeiR—uadivd # "Searyg
gRad=" IR e fear|

31 S9adl, 2024

9 BIgSINE U RAEng-INAE fgueia =ifa fafaas

8 BRI, 2024

TORIA S5 HGh AR THIRTeE (SEIvAY) & silenflis 9wl & | Uh
[EEIECKISE]

28 BNa¥l, 2024

ST, B 3MT, MMS3MSS! a1, a5, 9RA o ISR A9 a9 & fawR W)
“Sensing Platforms for Aromatic Pollution Detection” fd5g 4R &=+ &

4-10 914, 2024

IS GRAT A8 (TIVASR]) BT FARIE —2024

15 |1d, 2024

AERT HYH ASTATT AR FITST

15 913, 2024

UL Afhs FH T
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ANNEXURES DATELINE

April 22, 2023.

The Earth Day Celebrations Program

May 22-27, 2023

One Week One Lab (OWOL) Program

June 19, 2023

An Awareness Seminar on 'Phenome India - CSIR Health Cohort Knowledgebase'

July 11, 2023

Half Day Workshop on ‘Patent for beginners: An Introductory Workshop’ under CSIR
Jigyasa

September 2, 2023

A lecture on a topic “Vigilance Awareness for CSIR-NCL Employees” by Shri Rajpal
Singh, CBI, Pune

October 9, 2023

Celebration of 82nd CSIR Foundation Day: Dr. Kris Gopalakrishnan, Infosys, delivered
the CSIR Foundation Day Lecture

November 22, 2023

Indo-Australian Joint Meeting on Green Hydrogen

November 30— December 1,

2023

5th NCL-RF Annual Student Conference

December 5, 2023

Third half yearly meeting of Narakas (SOC-2)

December 7, 2023

Unleashing the Power of Bioeconomy Conclave

December 14, 2023

Prof. Stefan Mecking, University of Konstanz, delivered Dr. R. A. Mashelkar
Endowment Lecture on “Recyclable and Degradable Polyethylene-like Material
Enabled by Catalytic Methods”

December 19, 2023

Curtain-Raiser Program for IISF 2023

January 3, 2024

74th CSIR-NCL Foundation Day: Dr. Naushad Forbes, Forbes Marshall, delivered CSIR-
NCL Foundation Day Lecture

January 24, 2024

Prof. Chetan Singh Solanki, Solar Man of India delivers a talk on ‘Climate Change’ at
CSIR-NCL

January 31, 2024

RAEng-INAE Bilateral Policy Exchange on Green Hydrogen

February 8, 2024

A Brainstorming session with industrial members of the Gujarat Dyestuff
Manufacturing Association (GDMA)

February 28, 2024

National Science Day Lecture by Dr. Ruchi Anand, IIT Bombay, Mumbai, India on the
topic “Sensing Platforms for Aromatic Pollution Detection”

March 4-10, 2024

Celebration of National Safety Week (NSW)- 2024

March 15, 2024

National Joint Official Language Scientific Seminar

March 15, 2024

National Orchid Conference

CSIR-NCL Annual Report 2023-24
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SACEPESIN SHiel deilivie RUIC & oy queey die Wew & wu | = f-d
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HRAR e gRyg @A) gRT Mgl S1.gA. a9l agwergH rdigHe
ST, e el gziqeﬁq‘r%ﬁa T 31d aTT & oy =R

e YeHriioihed AERIE], b & bl

AR M gaT AT rbredl & AawI-2024

ST, GAR dipT CRSI &1 9gd 2024

<. "SI ¥ed 2023 & U MRSI 4&d

'SHE IS - 75 WOMEN IN CHEMISTRY" sfaftsa wwqg # wfie

ST, wfaar Sireh 'SHE IS - 75 WOMEN IN CHEMISTRY' ufdftsd |qzg # wnfia
SIBEICERGEING 'SHE IS - 75 WOMEN IN CHEMISTRY' ufdfted @qzg # wnfaa
ol d1. e, 1. IE I AT W AR g RIEBR AR

IR IS SThTeHT (NASI), WRAT & Hall

SEEEICESEIN AedIford GeAold 99T & foly Wearll dued

ATTFATGINR—TAUNA S | TR IS HIRIEIT FRT-2, GO R Ipe IS Hraaa & oy g
RIHR
Y uce Farfeld rgHu |Ted & WU H ASSOCHAM 3rd IP IHedl JREDR,
2024

TNl SXAAROT J41d JREPR 2024

HATEAR. TRAIgeT aTfiep wfddes 2023-24




TR
ANNEXURES

Name

AWARDS / RECOGNITIONS

AWARDS

Dr. Ashish Lele

The Engineering Council of India's Eminent Engineer Award

Dr. Vinay Bhandari

Selected as Editorial Board Member for the Journal Scientific Reports

Dr. Sarika Bhattacharya

Member of the Editorial Advisory Board of the Journal Physics of Fluids

Dr. Amol Kulkarni

Editorial Board Member of the journal Chemical Engineering Research and Design

ICC D. M. Trivedi Lifetime Achievement Award by the Indian Chemical Council (1CC)

Dr. Rakesh Joshi

Selected for the SERB International Research Experience Grant

Fellow of the Royal Entomological Society, UK

Member of the Indian National Young Academy of Science- 2024

Dr. Kumar Vanka

CRSI Bronze Medal 2024

Dr. Manjusha Shelke

MRSI Medal for 2023

Included in distinguished group of 'SHE IS - 75 WOMEN IN CHEMISTRY'

Dr. Kavita Joshi

Included in distinguished group of 'SHE IS - 75 WOMEN IN CHEMISTRY'

Dr. Nitin Tewari

Included in distinguished group of 'SHE IS - 75 WOMEN IN CHEMISTRY'

Prof. B. L. V. Prasad

CNR Rao Prize Lecture in Advanced Materials

Fellow of the National Academy of Sciences (NASI), India

Dr. Syed Dastager

Associate Editor for Sustainable Microbiology

CSIR-NCL Team

Second Prize for Outstanding Rajbhasha Implementation by the Town Official
Language Implementation Committee-2, Pune

The ASSOCHAM 3rd IP Excellence Awards, 2024 as the Top Patent Driven Research
Organization

Technology Transfer Impact Award 2024

@ CSIR-NCL Annual Report 2023-24
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ANNEXURES CSIR-NCL CUSTOMERS

Abhitech Energycon Private Limited

Aurigene Oncology Limited

Authentic Chemicals and Research Centre

11 Base Repairs Depot, Indian Air Force

Bill & MeliNDA Gate Foundation

Corporate Research & Development Centre (CRDC)-Bharat Petroleum Corporation Limited
Cosmo First Limited

Croda India Company Private Limited

Envalior India Private Limited

Fibroheal11GFCL Solar and Green Hydrogen Products Limited

Godrej Consumer Products Limited

Grasim Industries Limited-Chemicals

Hindustan Petroleum Corporation Limited

International Centre for Genetic Engineering and Biotechnology (ICGEB)
Jay Chemicals

Johnson Matthey Chemicals India Pvt. Ltd.

Khemind Engineering Services

KSB Limited

LABINDIA

Laxmi Organic Industries Ltd.

Lupin Limited

Meghalaya Farmers'(Empowement) Commision (MFEC)
Membrane Filters India Pvt. Ltd.

National Institute of Pharmaceutical Education & Research
Naval Aircraft Yard (Goa)

NOCIL Limited

Notark Cooperation

PUNE KNOWLEDGE CLUSTER

Pune Municipal Corporation

Reliance Industries Limited

Sattvaponics Solutions Pvt. Ltd.

Sree Rayalaseema Hi Strength Hypo Ltd.

Sterilem Biosystems Pvt. Ltd.

Synbio Technologies Private Limited

TACC Limited

Tata Consulting Engineers Limited

Valvoline Lubricants & Solutions India Private Ltd. (VLSIPL)
ViridiCO2 Limited

Western Drugs Limited

YV V. V V¥V ¥V V V VvV V V¥V V V ¥V V VvV ¥V V¥V V V V V¥V VvV V V V V V V V V V V V V VvV VvV VvV Vv Vv
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ATHITSRNR—ITE T TS TIRTNAT (THATS) # feqia 14 9 27 Ryder, 2023 & SR o9 =< axgarsT
HARIE AT fbar war| fR= uwdrs & sfidiia roreT B @ 9AIN @l grar o @ g ¥ faf Rl
gfernfirarg, 2 daeft wfafafdrt @1 smare fear war, e wriive & W) ifderRa/amwanRal vd ey sTal 7 991
AT H IATEYA D HTHIT o7 |

39 <R frifea wfafafer smanfoa &) w18
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> famtia 18 fRader, 2023 — g kg gferaifiam
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> fedie 21 Rider, 2023 — |mar= 34 gfenfiar
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o | fored e Sfafr & wu 3 Sf. Jend STewddy, FRY® TaR®R T WA, YUI T1 HRiHH 9
3eTE & WU H e, Sf. N oiel SUReT o o Ha R 1 ¥ 3] Uxgars] e Al & Jfedel <. gRa
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Tarfa ager = foar |

T AR R G AT Si. WL ST HADBR 7 (0 HaeH H dwer — & “gn ol IRl &7 39 wior &
TAR—THR H U1 ARTE T Bl aLADRAT B dTfds e, AR 3R TR @ &5 H 39 9197 Bl <! dve o ol
e ST 9 | IS THGIRAT BT 89 T BT 7 dddl fewal dfcds T TR 9Tl § aF &1 3Maeadhdl & | Sl
TGS GIRT TSI UF3T TAIYe—3ITelld’ & TR TR HH~Id] &b bl g¢ Hel (6 A= ghR & d=nfie vd
TH-] @l DI STF A DI TR A9 IR fBAT ST Ud 98 981 U &, s99 fFeeg &1 2= wmr &1
TAR—YHR BRTT U4 {9 & &7 # +f1 399 9197 &7 SuaT 9717 |
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ANNEXURES ISt Rl STETST draf-aad Raid

NG IR—TTATT B o q™T draf-aa- Geef Rard

ARA RPR Pl TS AT TAT I478T el Al &7 STRer a7 @l gfte ¥ UIUARNSsIR—TSE I ™A
TARTRITCT (TAHIYE), 01 H Id WX OR T8 WA U S 8 | HIUHREeiR—U=Rigel Udh dei+d JINTeINET &, S8l
ANfABTeT ST IS T THAID! WY BT BIAT & TAT Y TRITASG BRI TfIHerass &=l vy # fdhar siar € 1 s
SRINTRITET # T ST 8 IISTHTST Hraf=aae el Seoia 1 ot AFgaR & |

1.

10.

I1.

12.

13.

14.

YA TR H TARATT @ ISTHTYT Brif=aa= AfAfe o e doa Fafid w9 e qeiey o segerdr
H AT BT I 8 Ud 37 dab! B YARTITAT H ITSTATYT fRwa] & TR SRINT AT ITSTHTYT Brai=aa- Heei
SRATAT D1 FHIET BT ST 8 | 39 J3bT H TANTRIET B T 91T/ T Faw & w0 3 SURT V& ¢ |

TGS & 2T BT Rl BT BT 7 3T Y& FARITRAT BT 18T Doy ot Ry # B ey B Wresnad o
DI gite | I [aTEl # T wu A 8] BRI BT STIIST (BT STl 8 | 37 DRIRITeTsl ¥ Bl
IR TRPBIR DI ASTHTNT AT BT SIADBRT & B ATF—ATT ST Qe ARPN B fFl H PR T HYER W
IAIPIS TOTTell & w1es o o) # &1 HR T Hiieror = S @ |

BHTE! T8 Ul “TTHIYe— 3TTeile” T HbTe (AT w0 3 AT ST € | TEUeDT HH1RIA BT 4el Sevd
o= 9Ty # forg U A= oGl BT TaR—YR 9T BHaTRAT B Bl # oivg= iR 3rfiafs emvar &l
WATRd BRAT B |

TGS & Ufiay fBw<) TRadreT TARIE BT 9 TSI fhaT STdT 2 | 399 3Ta¥R TR I & forg faff= fR=
iR ToAT HRIBHT BT ST fhaT AT ® | iRl U=darsT & 3Ry # f2=dl faasd & 3raeR wR ufaay
TRANTRITET &1 a1 [UH®T “TIRINGA—3MeAIe” T fawra foar i @ |

TS H ufaay 2= I St 1 TSt foham S 2, difes fasm= & & 8 rorreT 2= & duer
I D | IS B AR TR FATR®T WY TBTIRIT B STl 2 |

fo=l ST gIRT ufcfed o= gfaem T Sl wreg & a1ef &1 J9oT #el gIRT Al HHaTRAT BT a1 917 &,
e H=TRAT H fR= 91T & U B Su—~ 81 AP |

TSTHTST SIS @1 &1=T 3(3) & ATl STRY 81 aret AT SRt fmdT ST farg o € |

3 TRITTRITAT 7 TSTHTYT fa9TT gRT SR a1f¥es Sriehd | fReiRd fu e oeai @1 wifeq @ o faeiy ear fean
ST e |

DG IRBR, I 199 1976 (9 & TRGRI JarsH & fofg 1) & 9 10 (4) & fasia s TarTee
DI O AT b W ¥, fo7e 80 W A& HHARI g 7 1 BT BRIATED S U< PR [T &, o193 H
arfergfere foram T 2|

TN & 98% w=nRal o fo=dl, fowl <ohoT ud Smeyferfd ot wfreror i S ganr 2 |

STErBTRAT epw=TRAT AT ISP I BT HYER W a1 H Bl R e URIerT fobar 721 8 o 2y e
T UM et a7 fehan o 2 |

TITTRITAT H Y H19h WO=], BT deI7 3Tde+ U4 scalfe fgdmd 9 § 9IR fhu U & |
JANTEITT &) T daqrge o B w7 velR¥ia fhar mare |

TRINTRITET & |1 HFgeRl H 9Tl 0 W BRI R+ B GiaeT ST & |
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ANNEXURES stesn Rdte RTSTHINT HRIT=aa9 Ruid

15. JATRIme & A A1g-aTS, ATH—UE! qIT JaR & AIER] &l fgwTe a1 T 8 |
16. Ffreror HriHt # fefi—Sell w1 &1 SuanT fHar Srar 2 |

17. 99 2022 9 8 H3Tld, IS f3HIT gIRT ST TR IISTHINT BrI=ad= Afifd, gor — 2 &7 dRIMR TTd gRT
HATSAT ST © | e g9 |l & areger 2 |

18. varTRTer ®1 ¥ WR &1 Fee gk @1 36 B HrRIgE! fgHrdl B # TR &1 51l & 3R g9 d3ai 4 fo=y #
a4t B e 2 |

19. vARTeITE & YRadTerd Bq ufdad fR qrae @™id SR € |

20. WARTRNEN H AN BM ATl WARIE, RN Td Wtedl B Ruie R ud ool gl Arwel |
HTHIMSIR—TATIR H Threrred I fIgm HaR vd gadr Sid | (M), 8 fQeetl & Fafid g 9 won
ST 2 |

21. TR AT Dl Aiferds (A=) Gaeh oiae aror], d=f+e St # =<l QIR Irerr dor fags fias
IEATT 3T TS ¥ TRANTeIel H AL E |

22. 3ad AfARD TN § SRS 819 dTet fAf=T dsTf~e BrRIshAT T2 311 AHRIE! &l Fare- 4 2=l dread &
fhar Sar 2 |

23. 39 VANTINC & dsifd < & [Afi= <RIl § ST & AegH | AT 81 drell Siftsdt der fasm
ARG § AT o) fR=ET W77 3 37T 91 O JRd vl 2 |

24, FARTRIET & SR 81 arell ) ffIaT gemm e R sars fgvmd wu # garfia fag o 2|

25. fasm= f3rn & ufd i Scu= o= 9T ISTHTYT & AJ1ed 3 fAse & TaR—INR & S839 W UAIUd & dsiT=iapl
g1 fafr= faererar gem gerfaercral & faenfiat & fore fasm e aram fe= H e 2 |

26. TANTRITSAT & €T B Bl H BRI BT g UITed B dl gite ¥ I&T fAfH=1 ImTaT Hicre Ao @ g |

27. AT ¥ @< PTH—hIol B geTdl < AT IISTATST HIfd & SuTer gq 11 I &1 fel d &l &= & fory
ffds far 2|

28. Ui 2= g & SR S wu A R H & ey S & |
29. ‘& qAT W@ & Pl ST dTel BT YT B Bl R g fa=<) wrom  forg o & |

30. TS fI9HT & aTfiep BTish eI IISTHTST Haell e & |l T/ g e SRl ST 3TerTd HRIAT ST 2 |
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ANNEXURES et Rdte el Briwmem Rard

fesi® — 23 sd«R, 2023

RISTHTYT {3, 8 FATEd, MRA ORPR R HITHRNSIR J&Ted & Meegar der # e famel 4 2=
BRI Ve HR1eT0T HRIHH BT SIS T ST T 2 |

S 7 # ATHSTEAR — Tige, Yo7 gRT R 23 Faar, 2023 B ol S—wrienar @ s
AT | BRI ¥ g el 3 ydiy Tl (Qartiga ks sgdard e i— Sadia rereT |,
RISTHTNT AN, 8 43T, AR GaR, T3 e td ufig d@sd a2m aridaeqd %), A9 9ol gado,
weTT. =, $ BIRTe HAR, TR SIEN, Sf. (3T warfd gqer, B4l e ud SR & o 98 iy
[HATRY A STTATST G & | BRI BT Harer . () wfcr Trger gRT favan |

BIRIRIAT & ARA H . (37h) @1y Frgal, & AfBRY gRT H AT #71 9&d Ml Sl Ud 3iTelrs oS A+l
AAPTRIT 3R HHATRAT BT @RI AT TAT | $HS IURIT TN D T, ABR, 571 Il FAR §RT BIRILITA D
IR IR B T8 | IR BRI & e S dR H DRI o §Q IadT b ISTHINT T, [eH3Terd §IRT SR
el & TR FHI—T7a WR 2w ST T RIS BReAT AMAeTD & FTeh! THRd Seed ITyT 2wl & vt #
PIE HIOATE 31 BT 81 A IADT FHM 81 STY, A1 B AT ) & AT T FaIR-YAR 81 | S2i7 Pl & I8
fawe srcia & wEcayl 2, R Sdra weeIl & ¥ Siffe! o TR T 3Rid Jmawds 2 |

ez 2= ey €. (sfwe) warfar ager =1 geu amear 57 9 wmt &1 uRed ve 5 iR S o™ &
oy mfEa fasa | £ o et 9 ~Hadi ot afifa e 9 S99 qeayef smefRar -« Tme favg w
T4 THTET AR Y [T | 370 IR H S8I HHG TSI FHA{ FR1err 3 Hafera Aecayol arai o= gerer
ST | SR AT SeTERe @) wErar 9 e | St fAftre [igelt @ W fear| SR wade ot
AT B FRieror gearaen & ¥t Aecayut fagell uR @t e gU URHTdell R Y S dTell FARIS iR fha—fae
Tl BT AT T ARy TS g3l W Wl ISR U @l | S=i+ SRiee § SURerd w1 TRl g dHana
ERT YW MY 1 BT fFR1E0T T |

BHRIHA & 3id # fol iRy Sf. (3fF1e) w@ifa ager =7 Sriere o 9he 99 U SAEYdd 9T o aei uT
HEANT & T 1 TSI AT/ A=A +ehT Td J QAR BT IR T DR gY FIdTe ITd (3T |
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“foir agaefiaar vd eriea wR oAfkanrnt @ A9 Sdfisd deum, ey ik AR (Gender
Sensitization and Sexual Harassment of Women at Workplace: Prevention, Prohibition and
Redressal) fas o smraifyra i) e «f Ruid

HTAAENR — T 3 i 8 S, 2023 &7 Fafiid e aewi / 9y se—sERl & forg “feir waaTeiiear
U4 sriverd W Afedril @ I SafisT Adeam, fAag v farer” (Gender Sensitization and Sexual
Harassment of Women at Workplace: Prevention] Prohibition and Redressal) =& fawg w {21
AR BT AT o 121 o9+ 9= 1fdfy & wu # g Wifd Irar, offs T=eiRe), Trel sifciaiu Red fofics,
Rreds, quI, HRIHH & el & wU | Sf. FANTT ST (I, IORS T TAT 1e8eT — 3R Ridbrad |fif), s
Uhs HAR, TR TSN, 21 BRI FAR, =M. SR T €. (37Hch) Wi geer, T Afber), iaRke Rrere
AT & T S, gal A AT Sf. HAR il IuRerd o |

BHRIHH B AR 4 S, YA IR (1eueT — MfaRe Rieaa afifd) 1 g arfafy g fifd IR, o€ waeiRe), erer
3iferdiu Rwed faffics, fRides, goT &1 w@rTd T | U=, SIfeR) 571 Siere AR F BRIPH & Ieeg & dR H SN ad
BU UG UG @I | Ao BRIGH B el Sf. PANTT IaRax -1 el gaaqed U foham | dcaedrg g mifdy
AR fAT ddTEiierdr ud driverd uR afersn @ 44 scfis b, e ik fFrarer

HATEAR. TRAIgeT aTfiep wfddes 2023-24
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ANNEXURES et Rdte el Briwmar Raid

(Gender Sensitization and SeUual Harassment of Women at Workplace: Prevention] Prohibition
and Redressal) vy w e s fBa1 qon fafe=1 Ierexvll & Feradr 9 sde fafdne fdgai qen ifa, FrasEt
DI T 5T | 3 BRIHH § TRITA & T4 T & T Fexa/asEl 1 Scieydd Rl for | drisd & SRM
TR @Y 2Tep1alt T AHTET Y fhaT 137 | 39 BRishA | 32 2 BT 97 64 326 Tt ¥ ufadriar &7 |

BHRIHH & 37T H <. (M) i ager, R ifarT gorr |fua— sridRe Riera affd =1 a=rare Soe o fdar |
Yol BRI o1 Fare fe=il # faar T |
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foig 916 /Director
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Tel: +91-20-2590 2600 Fax: +91-20-2590 2601
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