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CSIR-Central Glass and Ceramic Research Institute (CSIR-CGCRI) was
established in 1950 at Kolkata as one of the constituent laboratories
under the Council of Scientific and Industrial Research (CSIR). The
institute is a premier R & D organisation dedicated to harnessing S & T
capabilities in the field of glass, ceramics, fiber optics and photonics,
water technologies, refractories and allied materials for the strategic
needs and also for rural and societal developments of the country. Inthe
emerging technological scenario, these areas are increasingly becoming
important and the institute has been playing a significant role in the
developments relating to these sectors and thereby poised to take on
the challenges ofthe future.
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To provide scientific industrial research and development in the area of
glass, ceramics and related materials that maximizes the economic,
environmental and societal benefit for the people of India,

(fa=r)
o

Tt fasim ud drenfirest § Sefeifas qaram @ ofa vd Rrafas drenfire
@ &5 H g Scpied] dg & oU H WU 8+ |

Enduring innovation in science & technology of materials to attain the
status of an ultimate centre of excellence in glass and ceramics
technology.
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tismy pleasure to present the Annual Report for 202425 at a time when CSIR-CGCRI has just completed it's 75

years of glorious existence upholding the rich legacy carried over the year while accelerating towards new

frontiers of translational research of national relevance. Over the past year, we have continued to maintain the
optimum balance of R&D in fundamental science and CSIR's mandate of industrially relevant technologies. This
has resulted in strengthening the bridge between fundamental science and industrially and socially relevant
deployable technologies;a connection that iscentral toaninstitute such asours.

Translational research and industry engagement right at the conceptualization of a project remained our key
approach during this year. Our research teams actively pursued industry collaborations and know-how transfer
across domains such as energy devices, biomedical materials, sensors, and speciality glasses. Notably, the institute
established indigenous capabilities for high-power supercapacitor cell fabrication and created machinery for
cylindrical cell development, a first for CSIR-CGCRI, and advanced our SOFC/SOEC programme to kW-scale stack
fabrication and demonstration, underlining our push to convert laboratory innovations into scalable technologies.
Work on solid-oxide systems progressed with stack fabrication and the development of a fully indigenous SOFC
test bench; parallel advances in photo-electro catalytic systems and catalysts for nitrogen reduction indicate
promising routes for future sustainable ammonia and hydrogen pathways. These efforts reflect our continued

focuson valorisation and partnershipsthat take technologies fromm mindsto markets.

In our quest towards developing new biomaterials and affordable medical devices, the HEMOGLASS PATCH, a
rapid-clotting hemostatic dressing developed at the Institute, moved to industry testing, demonstrating our
capability to steer medical prototypes towards real-world impact. Other advances ranged from YSZ-based dental
implant research to ceramic-membrane and catalytic systems aimed at CO. conversion and hydrogen

valorisation.

Our research performance and innovation indicators for 2024-25 show steady activity and selective growth.
During the reporting year we recorded 136 SCI publications, filed 15 patents (9 in India and & abroad) and saw 3
patentsgranted in India. Our collaborative footprint expanded significantly, with 21 MoUs and NDAs signed during
the year. 34 new projects were initiated. Reflecting a robust financial trajectory, the External Cash Flow (ECF) in
2024-25is 136 million INR (1.5 million USD). Seven scholars were awarded PhDs under AcSIR during the period, and
our human-resource strength at the close of the year was 317 personnel. These figures reflect a robust research
outputandongoing progressin intellectual-property generation and project inflows.

CSIR-led missions and intra-CSIR initiatives continued to provide strategic direction to many of our R&D
portfolios. We remain actively involved in mission-mode projects (including H2T and Waste-to-Wealth related

vi
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work), and we were selected for nodal roles and leadership positions in some theme activities, reflecting the trust
placed in CGCRI by the larger CSIR ecosystem. Our collaborations with industry and government; NDAs, MoUs, and
project agreementssigned during the year, have broadened the pathways for technology validation and transfer.

Outreach, skill development and public engagement are integral to our mandate. The institute continued to
rejuvenate its Khurja and Naroda outreach centres, ran Jigyasa and school-connect programmes, and hosted
multiple skill-development sessions that reached students, artisans and industry personnel. In parallel, our
Platinum Jubilee celebrations and the commemorative volume have been a source of institutional pride,
celebrating 75 years of CGCRI's contribution to glass and ceramics while also projecting a forward-looking vision for
India@2047.The Jubilee events, such as, Distinguished Lectures, Distinguisher Visitors and mentors coming to the
Institute and spending 3 days actively interacting with the Scientists and students have not only set the tone for
knowledge sharing but also paved the way for future long-term collaborations. Hosting of International Congress
on Glass (ICG 2025) 2nd time in India after 39 years and that too in CGCRI was a commmendable feat placing CGCRI
ontheglobal mapin specialized glassand advanced ceramics domain.

| would like to place on record our appreciation for the guidance provided by the Research Council and other
external advisers; their inputs are instrumental in shaping priorities that balance curiosity-driven science with
translational deliverables. | also thank our industry partners, collaborators,and funding agenciesfor their sustained
confidence in our work. The dedication of our scientific, technical, administrative and support staff and students
has been central tothe year'saccomplishments; their collective effort is the foundation of every success we report.

As we move forward, our priorities remain clear: deepen fundamental understanding of materials, develop
translational pipelines, accelerate technology maturation and licensing, strengthen our mission-aligned
programmes (energy, healthcare, membranes and functional devices), and nurture the next generation of
researchers through AcSIR and other academic engagements. The Platinum Jubilee has been both a celebration
and a call to action; to convert legacy into renewed momentum for India's technological self-reliance and societal
impact.

| invite readers to explore the following pages of this Annual Report to learn more about our scientific
highlights, technology developments, outreach activities, and the teams behind them. We enter the coming year
with renewed purpose and optimism, committed to advancing science, enabling industry,and serving society.

Prof. BIKRAMJIT BASU

Director,
CSIR-Central Glass & Ceramic Research Institute, Kolkata

vii
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The present year maintained a continuity of the
previous periods of performance along with a
reascnable growthin manyofthe aspects.

KEY METRICS

The institute produced around 136 publications in SCI
Journals during the calendar year January to December
2024.The period from April 2024 to March 2025 also saw
anincreasein the patentsthat were being filed. Atotal of
15 patents were filed during the period (09 in India and
06 abroad). During the corresponding period, a total of
03 patents were granted in India. The period was
marked with initiation of 34 new projects from CSIR,
external sponsors and in-house funding. External cash
flow stood at around Rs13.58crore during the end of the
financial year.

R&D INITIATIVES

The institute made significant progress across multiple
R&D domains, with achievements spanning energy
devices, healthcare solutions, specialty materials, and
sustainable technologies. In energy materials, new
facilities were created for high-power super capacitor
cell fabrication, including indigenous design of
machinery for cylindrical cell development—marking
the first such initiative at CSIR-CGCRI. Notable
advancements were also made in solid oxide electrolysis
and fuel cells (SOEC/SOFC), including kW-scale stack
fabrication, remote operational protocols, and the
development of a fully indigenous SOFC test bench.
Work on photo-electro catalytic nitrogen reduction led
to promising catalysts for sustainable ammeonia
synthesis underambient conditions.

In the bieomedical domain, a prototype hemostatic
dressing, HEMOGLASS PATCH, was developed with
rapid clotting performance and stability, and
transferred for industry testing. Research on advanced
ceramics for healthcare continued, with progress in
YSZ-based dental implants. Parallel efforts focused on
finite element modelling and validation of glass-
ceramic thermal barrier coatings, confirming their
suitability for high-temperature turbine applications.

Efforts in membranes and catalysts yielded notable
results, including NaP zeolite-coated and hollow fibre
ceramic membranes, as well as CeQ: -based catalysts
for €0 conversion. Studies explored
hydrogen-refractory interactions during direct
reduction of iron by hydrogen. Work on specialty and
functional glasses expanded to glass-ceramics for
armour, optical filters for adaptive optics, and Al/ML-
driven development of glasses with tailored properties.
Fiber Bragg grating technologies were advanced for
acoustic sensing and high-temperature sapphire fibre
sensors. " :

TECHNOLOGY TRANSFER
One technology related to 'Solid Oxide Electrolyser Cell

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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Technology', developed by the institute's Energy
Material Device Division was successfully licensed to
industrial partnerduring the report period.

HUMAN RESOURCE DEVELOPMENT

In this period, 07 scholars successfully defended their
theses and were awarded the PhD degree under AcSIR
in domains spanning optical fiber technology, ceramic
coatings, laser systems, and sustainable materials.

SOCIAL CONNECT PROGRAMMES

As a part of CSIR Integrated Skill Initiative Programme,
CSIR-CGCRI conducted multiple short term theoretical
and practical training sessions. These included training
on refractory material testing, terracotta processing,
ceramic white ware processing, testing of quality of
drinking water, instrumental analysis and so on. Ten
sessions of Jigyasa initiative were also undertaken.
Industry Connect programmes to network industries
for technology translation were undertaken under i-
connect and |-Cen programmes. The two outreach
centres contributes significantly to the social connect
initiatives

COLLABORATION

During 2024-25, CSIR-CCGCRI took quite a number of
initiatives in establishing new partnerships,
collaboration both with industries and also with
Government agencies either in the form of NDA/
Agreement or Project MoU. Some of the other
collaborations include an Agreement with
BHUKHANVALA INDUSTRIES PVWT. LTD, Centre for
Laboratory Animal Technology and Research,
Sathyabama Institute of Science and Technology, etc.
to nameafew.

MAJOR FACILITIES

During this period more than 26 new facilities such as
High magnification digital microscope (Upto 200x),
High-temperature thermal imaging camera (Up to
1030°C), Freeze Dryer / Lyophilizer, ETO Sterilizer,
Electrospinning Facility, Ultra low Temperature (-80°C)
Freezer and Laboratory refrigerator facility (2-8°C), 4
station Planetary Ball Mill facility were established &
someinstallationare ongoing.

AWARDS, ACCOLADES AND EVENTS

Several scientists and students received various
professional awards and recognitions during the
period of report. Some of the notable onesincluded the
Raman Research Fellowship.

STAFF NEWS

The institute's total staff strength was 317 at the close of
the reporting period. In addition to several regular
transfers and retirements, this period saw the
successful induction of personnel, bringing in about
five new Scientists, one Technical Assistant, and one
ASO (F&A). The recruitment process was still underway
attheendofthe rep;orting period.
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o n o = Director,
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R&D PROFILE

HITHATEIR—HISIRIRSATS $T JJHI a [GHd Whlgel A1 WER G AFHe &30 H hafl g & |

The R&D profile of CSIR-CGCRI is spread across nine interconnected research verticals

91a Rt 8iw edifere

Advanced Ceramics and Composites .

g AT @ farfeseaT SueRoT

Biomaterials and Medical Devices

{/ _ _--\\-\
02
N o

Tl AT 3R SueRr

Energy Materials & Devices

PrITHS A AR SuHROT

Functional Materials and Devices

PN Siftead 3R Wi
Fiber Optics & Photonics

fRreent siR gugaRon drenfiie

Membrane & Separation Technology

Ribeedl iR TRuRS favifie

Refractory & Traditional Ceramics

fafire g
Specialty Glass

TEEIIT G YT SR AT A (4
Multiscale Microstructure and
Mechanics of Materials (4M)

qiftfe ufides 2024—25 | WoHATEAR—ASTRNARSE, BIAHIA 3 : (o)
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ADVANCED CERAMICS AND COMPOSITES

ATEAtaE IqeTisHat w1 Giere faavor

TEE0036:

SMETE240001:

THTET10206:

THTETI0223:

TH AT § T /TRt & e % fen
Uk TelioAsh 9 W AT Jrel otet ffcei
eFeeYE (TAUEETE) Ui 1 3uan fwar
% fou wemmem W & 3w AR
I /TR AT TR & ST (T o |
e T CH/SIC =1 T 3 IRITEST wer 2.14
gmy/cc 3R 2.83% T | FereEe At 115.0 MPa
off, et Arershar @RT 5.907 W/mK &t |
AT T $1R 2B, T AT TR A B
ST 3R T A SR awE
Cf-SiC-2rB, UHTCMC = frmfor & fere srrapfer
TR 7T A |

wiatewar afa faferrt TEgse (smemwe)
Uy fael Aty §, 9 & {1 H S &
Y & T F T2 T+ for fer fafesrm
¥1 7w T 1 A = o, S g
femfaee iR siier arar ATt feR Wi Tar
=l TE & AR Aivs (TR I UE) SEael
=1 3faa @A & qg AR ® o ard-
@A S YoM wfaa F g ¥ o
T oY &l ST i A g |
TAGHTRE & ST & ATEM & fau -
ImHIRies YR aArE ® TeEm ¥ SiN,
T =iiew =1 U = = T oierar weet
1 IFFeRictd e B e AEgee g
1 RV 30 FIH %1 0 T T 8| T

e G AR HSHRA 9 F & 1 SigN,
T ey g9 IR HaigA v W F &
form AlL0,Y,0, 2% Mg0-Y,0, =i fdzfar wew
T STTH{eT 521 TTAT & 37 SAfetet 771 e |

Brief Write-up of Actual Achievements

HCPOO36:

IHP240001:

MLPO206:

SSP0223:

In this project a comparatively cost
effective liquid silicon infiltarion (LSI)
process was used for fabrication of
Cf/SiC and then Hot Pressing (HP)
was applied on the Cf/SiC just after
LS| process to reduce porosity and
increase density. Density & porosity
of Cf/SiC fabricated were 2.14gm/cc
and 2.83% respectively. Flexural
strength was 115.0MPa, Thermal
conductivity @ RTwas 5.907W/mK.

Process for preparation of slurry
containing phenolic resin and ZrB,
and its vacuum infiltration
technigue was optimized for
fabrication of Cf-SiC-ZrB, UHTCMC.

In the activity of reaction bonded
silicon nitride (RBSN) EM window
activity, optimization of slip casting
of stable silicon slip to fabricate
green radome with less green
rejection is a great challenge. To
mitigate this challenge, stable slip
involving proper tuning viscosity
and zeta potential has been
prepared and semi-automatic
tilting system was established to
handle the mould (plaster of paris)
assembly with proper care reducing
the greenrejection of radome.

Fabrication of dense silicon nitride
materials by optimizing process
parameters to get the Si.N, ceramic
balls via hot-isostatic pressing
technique for the application of
bearings of air-craft is a key
challenge of this programme.
Another thrust area is to achieve the
minimum surface roughness and
ovality of the final ceramic balls.
Addition of sintering aids such as
ALO,-Y,0, and MgO-Y,0O, have been
optimized to obtain the maximum
density and compressive strength in
the Si;N, balls with other targeted
properties.
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FTETATI240010:

SuTi0276:

T AR050305:
ATATI0724:

FETATI240009:

Thy FE F AEH § e wER
fior % fer we sregier SR gfeen i
T |

SIAION = TT I TS ST 3T4M ¢ 3¢
SR AR feamea aam man €|

TE UNE H 30 & VAT & feu whe
el # FET 12 mm "R iR w@
AT RAT % |19 &L B el S=1T U =2
= € | 89 1-2 mm HizE 3R 50% 9 A
IDA & Y 3" @igel TegiHA el g9H |
T I o E |

T WA F W ¥ UegHe-fatee
g (AT & feT Uk Siepferal Sieran et
I T |

MIR ¥=7 ¥ 80% ¥ @1k i e-wre Ziataem
Tl % W UH g g AN Tt
FereRra e |

UH & e WA TiferR T TR e &
foTa wferar SaeT i ST 3R F9R 39 H
I e 3 2 A ot deed o
YeH 5T | TRTee HiE Wit g &
AW ¥ SiC W U g g’ ST B T
AT

arffe uferdas 2024—25 | HrowsndamR—dioiien:

GAPO280:

IHP240010:

GAPO276:

FIRO50305:

OLPO724:

IHP240009:

Establishment of an optimized
process chain for zirconia fiber
fabrication via centrifugal spinning

Brick and mortar design has been
fabricated using graphene
encapsulated of SIAION

Fabricated dense hollow alumina
sphere by optimizing process
parameters for the application of
deep sea buoyancy. To fabricate
green hollow spheres with 1-2mm
thickness and perfect sphericity is a
great challenge. We have achieved
3" hollow alumina spheres with 1-
2Zmm thickness and over 50%
buoyancy.

Establishment of an optimized
process chain for alumina-silica
fiber fabrication via electro
spinning

Developed a translucent grade AIN
ceramics with in-line transmission
efficiency of more than 80% in MIR
range.

Establishment of process chain to
formulate the preceramic polymer
resin for AM and demonstrated the
3D printed ceramic structures
using the prepared resin.
Attempted to make a surface
generation on SiC through ductile
mode machining approach.
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SUMMARY OF R&D ACTIVITIES

(T) HITHIATEAN TiE=Te

(TS /TR, U T/ forrr et anfE)

giarsT-1

i)

i)
iii)

iv)

afatsr= &1 AT Aidfmareiier (e dR e uidn & man g

o yugaEdr waifere = fawa

QRETAAT T TR FUHEAR U2

T T W9

e duF-ugaEd Fwifae & Fmior % fou ofafwmeder
TefeT wisran 1 sFefom foar < w1 & aif dea
T U &1 A T | Of-SiC FTeR w2 IR
T FEIE 2.19 gm/ce 3R 2.46% i |

®  FTE HER gea i 3D FET FIEER i g 719 & &
T TS =T 3T FE PyC % Wi el far ma an) 2
g2 & fem 1200°C " Sq &E9 wEa 98d & (a0
AT VI e FE rEal deel ¥ ST ot |

®  PyC wiftr shre wrga &1 XRD 9Roms Sic Ao # Amett
¥ # FH Si VSR AT 3D Cf-SIC THAT H oA
e SRR e H 4.359 W/mk i |

® uuHImA | 1341-13 (2023) F STTEN 3-
oz e TR B S s T
21, 3.0 52 % fer 1600°C W ffe fhw 7w 3D
Cf-SIC shuifsiz =l afeehan weigeel &Y
TS e % | EEeR % e 116.2 MPa
ot |

®  PyC T 3D T ISR 1 ITAM H 8

L

(A) CSIR Projects

(FTT/FBR/FTC/NCP/Mission/HCP etc)

PROJECT-1

i)

ii)

iii)

o

Name of the Project: Development of Cf/SiC
composites via reactive sintering and hot
pressing

Project Type: CSIRFTT
Project Outcome Focus: Applied Res.
Summary of the progress:

® Reactive sintering process is being
optimized for fabrication of Cf-SiC composite
so as to get achieve possible porosity.
Achieved density and porosity of Cf-SiC
composite were 2.19gmj/cc and 2.46%
respectively.

e Carbon fibre bundle and 3D carbon fibre
were coated with PyC using methane as
precursor gas. Excellent tensile strength was
obtained for the carbon fibre bundle coated
at1200°C for 2hrs., the tensile strength of the
coated carbon fibre bundle was higher than
the rawcarbon fibre bundle.

e XRD result of PyC coated carbon fibre shows
marginally less Siinthe SiC matrix.

e The thermal conductivity of the 3D Cf-SiC
samples was 4.359W/mkin parallel
direction.

e 3-point bend flexural strength test
was conducted as per ASTM C1341-
13(2023), maximum flexural
strength of 3D Cf-SiC composite
sintered at1600°C for 3.0 hourswas
Te.2MPafor fibre with PyC coating.

120mm 5 7%k &1 FREaEE ST 741
o |

a2

i)

i)
iii)

iv)

ftateT w1 A OHias s ® o fowe [
Taieehi AEgres (SRETHuA) $uH fder & 1T I S
ferehma

I T WeRTE: UG SR U2

ARG TROTH ¥ BT 9 S |
PRIDERINE R

I IO G AR FrATeEa e TN % WA SRAE

120mm Cf/SiC Disc °

120mm brake disc using PyC
coated 3D carbon fibre was
successfully fabricated.

PROJECT-2

i)

i)
iii)
iv)

Name of the Project: Technology Development
on Fabrication of Reaction Bonded Silicon
Nitride (RBSN) EM Window for Strategic
Applications

project type: CSIRFTT
project outcome focus: Trans. Res
Summary of the progress:

Establishment of an optimized process chain for
green processing and nitridation for the

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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um fae & fmon & fe aita wae 3R e & fou
T ST AT T s T |

1. =9 2.0-2.4gm/ce

2. T gEan 15-25%

3.  E I AEE weere: 180-200 MPa
4, T A TR T ( € 4)5.1-5.3

5. S T ATTHH T @I ST (tan 6 ) 0.003-0.005

6. M 3w <15%

7. @mEr <0.2mm

ufearr=r-3

i)

ii)
iii)

iv)

QRGIAT &1 AT T SRS % e s ot
TRt U 1 foarr

U T ST WhRT

TRTI T W

ToIFE HeAlE & ATAT T UegiaT-fafere wrger fuir % ferg
T ST N ST ) T |

(aft) =medt oy wifre wlRtaeme

(STt TaTedt/Herd/ Sroadt ate)

i aT-1

i)

i)
iii)
iv)

v)

oftais T &1 7 ge-ans - wiewdt wee fafes AeaEe
faaferes steg =1 faswmr v e + aefe faafg
% for vt

TR T W THTE

farr areror s HietemeEr, SemEian

wraTfer T Wi

frfetaa T # e F o o St SR R g
fafershi Aegres sied & 20 29 31 U € | ew i e
ST e S A fafert g S o)

arffe uftrdas 2024—25 | VvwHsmgeR—doiviem

fabrication of RBSN EM window with enhanced

product
properties.
1. Density:2.0-2.4gm/cc

2. Apparentporosity:15-25%

3. Room temperature flexural strength: 180-
200MPa

4. Room temperature dielectric permittivity
(e'):51-5.3

5. Room temperature loss tangent (tan A):
0.003-0.005

6. Greenrejection <15%.

7. Voids<0.2mm.

integrity and following target

PROJECT-3

i)

ii)
iii)
iv)

Name of the Project: Development of flexible
ceramicfilter paperfor air purification

Project Type:
Project Outcome Focus: Basic Res
Summary of the progress:

Establishment of an optimized process chain for
alumina- silica fiber fabrication via electro
spinning

(B) Externally Funded Projects

(GAP/SSP/CLP/TSP etc)

PROJECT-1

i)

ii)
iii)
iv)
v)

Name of the Project: Development of Hot-Iso-
Statically pressed Silicon Nitride Ceramic Balls:
Technology for Hybrid Bearings of Aircraft
Application

Project Type: SSP

Project Outcome Focus: Applied Res

Funding Agency: CVRDE, DRDO

Summary of the progress:

20 pieces of silicon nitride balls have been
fabricated by CIP and HIP to attain the targeted
the following properties. The surface finishing of
the balls was carried out by grinding and
lapping methods.




® =H-9.525 mm
® =T°3-3.24gm/ce
® FIA-14GPA

®  Fuifga a=a-2960MPa
® wae ffer-0.03 pm
® TETEHRA-0.22pm

gfegterT-2

i)

ii)
iii)
iv)

v)

R F A AT e 7 gk |uie & for
oo |

TRETHAT T WRE St

ferer ot el TRaETa

T T AR

@ TgEe UeTaAT &3 T T fheT T €1 ik e
I UF Wad Red WE 3R 35 7 el F9H & form
ST THerOT WETee A % fo0 sreien o T |
AT

® ER 3"

® TErE-1-2mm

®  IcelTdadr > 50%

Hollow Alumina Spheres with varying sizes

afegre-3

i)

ii)
iii)

iv)

URAAT T AT I SRR A % fon stegere
Teaifires =1 steafufosTT Sweree de weitm |

TR T T ST St

i utHt ANRF

waTfe T Wi

= 3T |, el SiC fauthes =1 i famar o

Silicon nitride ceramic ball for hybrid bea

e e
bret =

e Diameter—-9.525mm
e Density-3.24gm/cc
e Hardness-14CPa

e Compressive strength -
2960MPa

e Surfacefinish-0.03um
e Sphericity-0.22um

ring
PROJECT-2

i) Name of the Project: Light Weight, Seamless
hollow ceramic sphere for buoyancy and multi
functional structures for life support in manned
submersibles.

ii) ProjectType:CAP

iii) Project Outcome Focus: Applied Res
iv) Funding Agency: MoES

v) Summary of the progress:

Seamless hollow alumina sphere has been
fabricated. Process chain has been optimized to
form a stable slip composition and optimized
sintering profile to make pore free spheres.
Propertiesachieved:

e Size:®"

e Thickness-1-2mm

® Buoyancy:>50%

Hollow Sphere with thickness <2

PROJECT-3

i) Name of the Project: Ultraprecision ductile
mode machining of ultrahard ceramics for
advanced technology applications.

ii) ProjectType:CAP

iii) project outcome focus: Basic Research
iv) Funding Agency: ANRF

v) Summary ofthe progress:

In this period, the polycrystalline SiC ceramics
was fabricated and material properties were

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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TYiHfafee! 1 qoais e & (o e mar i Sha Tl &
aest & forn we sifs awen & | 7% 3 T & o e
SiC T =2rdt i 35 TeE U ot AU 9 2 &, e e vt
BRI L o 7 B o HROT AT SR FA0] SAIRIA 4 | TE
e @R S Hee (ST SR W 1 Sfee) F7 S
F & a1 SiC I Fefe T U HEeyol ER ¥ | 7 o 2@
it i TerehT deran A ot | fatis e fefaat |, 12 W
TR Wik = Mgt AR {7 T2 T & | 36 vAun #t 99e (Rq)
R 278 nm =T PV (Rz) 1 S foRam €1

(¢) zm-zre s duaam afiai=md
aiET-1

i) ufger #r A Cf-SiC-2rB, Ju=didr faufms Afe=w
Feifee g1 fefaere faferrt slheeer (Teuaas) T

hT THRT
i) o %1 T IHP
i) - afaerT wfoT 9w e s
iv) wTfer T Wi

® il ST HR 2B, 3R 3HH AHH Flthon 9 Ik
T % TR % o0 SR TeTe Hisha |

®  UEUHATE UhEAT & Hreay & A quadidt |

® I HeeT 3R AT AT 1.96 gmjce 3T 19.6% o1

studied. Then, the scratch test is done to
evaluate the machinability of SiC because the
critical parameters of scratch tests are most
analogous to the machining parameters such
as depth of cut, feed rate and laser power. It is
noticed that the ductile regime occurseven ata
higher depth of cut in polycrystalline SiC, in
which the brittle cracks and transition were
absent due to the softening of material by a
laser power. This is a significant improvement in
the surface machining of SiC rather than using
the conventional diamond turning operations
(existence of ductile-brittle transition). It is also
observed that tool life was extended by
decreasing the depth of cut and increasing the
laser power. Among different experimental
conditions, the laser power of 12 W has
produced a surface finish (Rqg) of 36 nm and PV
(Rz} of 278 nm along with the pits and ring
pattern structure.

(C) In-house & CSR Projects
PROJECT-1

i) Name of the Project: Processing of Cf-SiC-ZrB,
UHTC Ceramic Matrix Composite by Liquid
Silicon Infiltration (LSI) Technigue

ii) Project Type:IHP
iii) project outcome focus: Basic Res.
iv) Summary of the progress:
® Optimized process for preparation of slurry

containing phenolic resin and ZrB, and its
vacuum infiltration.

e [abricated UHTCMC through LSI process.

® Achieved density and porosity were
1.96gm/cc and 19.6% respectively

afeEte-2
i) OREIET ®1 A: AEEEEE 6 SIAION-TTRR St
TS o 1-h] HHIIT1E T Ueh Wi fereed

i) ofEET % T S
iii) - R Tl oY @ i wEr A S |

arftfe aftrdes 2024—25 | Hfivaengamm—woiiiemens, arder

Carbonised 2D Carbon Fibre and Cf-SiC-ZrB2 Ceramic Matrix Composite

PROJECT-2

i) Name of the Project: Bioinspired novel SiAION-
Graphene composites: A plausible alternative of
hard WC-Cocomposite

ii) ProjectType:IHP

ili) Project Outcome Focus: Basic Research.
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i)

ufears=n &1 A fouiaes geRiers 1 siee SeEmne &
A o Ty wifer e Rt =i 3D fifén

i) wfEieTET T s [HP
iii) - wfeaierT afom # wieas T sTaaE

iv) T T ERT

FEEe WAt uife T # fafes gt & e
AR fomar e € SR faufas 309 % o W dEe S
ST T A €| T SER & g H A TR B
qrEP | G A € AR & e W TERiead & aw
T O T et A ST €| et - 3N % 6eE
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i)
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PROJECT-3

i) Name of the Project: 3D Printing of Polymer
derived ceramics for making complex
structures of ceramic optics

ii) ProjectType:IHP
iii) Project Outcome Focus: Basic Research
iv)] Summary of the progress:

Photocurable preceramic polymer resin is
formulated with different compositions and
optimized the compositions based on ceramic
yield. Simple shaped components are made
through UV curing and material properties are
evaluated after pyrolysis at different
temperatures, Complex-shaped components
are 3D printed with 2.5 wt.% of SiC filler-loaded
resin.

PROJECT-4

i) Name of the Project: Atomic scale surface
generation on Aluminium nitride ceramics for
advanced functional applications

ii) ProjectType:OLP
iii) Project Outcome Focus: Basic Research
iv) Summary of the progress:

This study deals with developing a bulk
translucent grade of AIN by using a liquid phase
sintering technique called spark plasma
sintering (SPS). The polycrystalline AIN ceramics
were developed through the SPS technique by
varying the wt% of CaF, At a sintering
temperature of 1800°C, the monolithic AIN
ceramics (based on composition) were
produced with limited grain growth, and the
absence of secondary phase formation &pores.
Because of this, the mechanical properties and
In-line transmission efficiency were improved.
Besides, the surface roughness (Rg) of 248 nm
was produced through the micro laser-assisted
single-point diamond turning technique. As a
result of this, the In-line transmission efficiency
was stable in the wide wavelength of the MIR
region.

Spark plasma sintered AIN ceramics a) Pure b) with additive c) Microstructure
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BIOMATERIALS AND MEDICAL DEVICES

AR e famr wfafafaat w1 awriw
SUMMARY OF R&D ACTIVITIES

(V) HITHATEHAR e
(UEEE /Ut A T/ frrr werdidt snfy)
afeatsr=T -1
i) afEEr @ A g e & fow 3D B ammfea
o1 ifeerfTehet STETHe (TR 070508)
i) feitore afeTe e W i 9
iii) STy T T
e fer R & il sl FT O WTE FRT 8,
o 214 faferga @ aifuss @ %t gofaa €1 399 9, e &
fraer ot o &% (uerih)-oi 721 & ¥ e foe
(TTEETSY) 31987 % FIROT Bl &-aheTrIaT 1 A T HRoT
&, Tt 60% ¥ a1 T 3iR Afvarss et =7 84% A
gt &1 & | 39 TREST H 329w T S ®
e e AT efRiae AR SavRH sy & @e 399
TR A6t PEKK ammenfeer sffeiiifess weariqur faspfae e &)
TR e WEae fafiee Hdag & W dwiad e & fou
TTE R EAIER R T | S e AR - Mg | AT yReE v
g1fEer A w1 s sifam wwor 4§ & fore v & ‘ed afaerm
3R FaH dad uEE & o aeemeiEe fewde aEis
(duamemar  wed|

qielieedh R eT  HifTe |
029802024, 19 feawa 2024)
TS dfeiteeRen e TR (PEKK) shaifore o siifereh, it ot 37
fag sifsk Tr  FH B yeRw % fou s PEKK w
Sifezareeiriad! 4 Gur % % 3999 | PEKK Az 4 gegi &
U 9 ser-ser aduides  faumE /e e ase
(eTegiadiveres; HAp, aTaiufded 7o, BAG; 3R ZIesicaan hieke,
2t 1 o foam €1 PEKK itz (PEKK + 10 wi%HAp + 10
Wt% T, PEKK + 10 wi% TCP + 10 wt% BAG) =t fafirs amamfaea
ferfies are (fer | 1) Temmd (20 with STfehas o) Us 318 gic
DRI /a7 Toee AT ST TaaeEa qehis &l SUanT HY

TR—H TG I2TTS
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(A) CSIR Projects
(FTT/FBR/FTC/NCP/Mission/HCP etc)
PROJECT-1

i) Name of the Project: Preclinical Assessment of
3D Printable Bioactive Multifunctional High
Performance Polymer — Bioactive Ceramic
Composites for Bone Regeneration (FTT 070508)

ii) Project Outcome Focus: Translational Research
iii) Summary of the progress:

Orthopaedic impairment is a major cause of
social disability in India, affecting over 214 million
people. Among these, low back pain
(LBP)—primarily caused by intervertebral disc
(IVD) degeneration—is the second leading cause
of disability, with over 60% of Indians and up to
84% of the global population affected at some
point. This project aims to develop high-
performance PEKK-based orthopedic implants
with improved osteoconduictivity and
antibacterial resistance for bone regeneration
applications.

Industry engagement: Signed NDA with M/s GESCO
Healthcare Private Limited, Chennaiand M/s Gharda
Chemicals Pvt. Ltd.,, Mumbai for potential licensing.
Provisional Indian patent filing process is in final
stage at CSIR-IPU entitled “Multimaterial reinforced
bioactive Polyetherketoneketone composites for
bone replacement and process for preparation
thereof”.(CSIR Ref. No.0298NF2024,19 Dec. 2024)

Progress: Physical, mechanical and in vitro
biclogical properties of bioactive, multifunctional
polyetherketoneketone (PEKK) composites
reinforced with multiple inorganic particulate fillers:
We have selected three different bioactive
ceramic/glass filler powders (hydroxyapatite; HAp,
biocactive glass, BAG; and tricalcium phosphate, TCP)
to reinforce into the PEKK matrix with an aim to
improve the osteoconductivity of pure PEKK for
bone implants. PEKK composites (PEKK+10
wt%HApP+10 wt% BAG, PEKK+10 wt% TCP +10 wt%
BAC) have been fabricated by reinforcing various
bioactive ceramic powders (Fig. 1) compositions (up
to 20 wi% max.) using uniaxial hot pressing and/or
melt compounding based extrusion technique. The
composites were characterized for their physico-
chemical properties such as density,
microstructures, EDX elemental analysis, phase
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analysis, FTIR composition analysis, wettability, etc.
All samples showed a very high level of densification
(more than 97% including virgin PEKK). All
composite samples exhibited uniform distribution
of ceramic fillers into the PEKK matrix (Fig. 2). XRD
and FTIR results confirmed that desirable phase and
composition in the composites could be
successfully achieved. The hardness of pure PEKK
was 245 + 8 MPa and increased up to 377 MPa
depending on the type of fillers and their
concentration in the PEKK matrix (Table 1). Notably,
50% increasein the hardness was observed,
compared to pure PEKK, in 10 wt% HAp-10 wt% BAG-
1 wt% CuO reinforced PEKK composites.These
results clearly indicate that mechanical properties
of virgin PEKK can be significantly enhanced by
reinforcing with wvarious hard biocactive ceramic
fillers and bone like mechanical properties can be
achieved for optimal filler compositions. Similarly,
the wettability of these composites, in terms of
surface energy, increased in the range of 16-51%
compared to pure PEKK, which can improvement
biological performance these composites.

Table 1 Physical and mechanical properties of PEKK and its composites

y Densit Hardness |H2O0 contact|Surface Ener
Sempositon %) | (Mpa) angle () NI,

PEKK 98 + 0.5 245+ 8 84 +02 32+05
PEKK+10HAp+10BAG 99 + 0.45 366 £5 79+0.8 3705
PEKK+10HAp+10BAG+1ZNO 98 + 0.55 371+ 4 72+ 0.6 4008
PEKK+10HAp+10BAG+ICUO 99 + 0.50 377 +6 81+09 41+06
PEKK+IOTCP+10BAG 99 + 0.25 328+2 80 0.7 44 £ 09
PEKK+10TCP+10BAG+1ZNnO 98 £ 0.29 33412 62+02 47116
PEKK+10TCP+10BAG+ICUO 99 + 0.23 3%36+3 84+03 50+ 04

v’ 5 2 '
Typical morphology of fillers used (HAp, TCP, BAG, PEKK clockwise from top left).
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PEKK+TOHAp+IOBAG+ICUO

PEKK+I0TCP+10BAG+1ZNn0O

Typical microstructures showing the distribution of fillers in PEKK matrix of
bioactive multimaterial reinforced PEKK composites.
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In vitro cytotoxicity and cell proliferation analyses
have been completed by culturing mouse
osteoblast cells (MC,T,) on surfaces of fabricated
PEKK and its composites for upto 7 days culture
period. Overall, the MTT results confirm that all the
fabricated PEKK composite samples are
biocompatible and the cell proliferation increases
significantly with addition of bioactive fillers after 3
days and 7 days culture period (Fig. 3). Amongst all
fillers bioactive glass has been found to have more
prominent effects on enhancing the bone cell
growth and amongst all sample composition
groups, it can be seen that binary fillers composition
is found to be the most beneficial in improving the
bioactivity of the samples. A highest 46% increase in
cell growth can be noticed for PEKK-10HApR-10BAG
composite samples group followed by 40% increase
in bone cell proliferation has been observed for
PEKK-10TCP-10BAG composite sample group.
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Surmmary of MTT assay results dermonstrating the
in vitro bone cell-materials interactions on pure
PEKK and various PEKK composites.

osteoconductivity/
osteogenesis has also
been evaluated by
assessing the
osteogenic marker
assay [(ALP activity,
early marker of
osteogenic
differentiation i.e, in
vitro bone formation).
All PEKK composites
showed enhanced
level of ALP expression
(Fig. 4) when
compared with pure
PEKK. Amongst
composite samples,
highest ALP
expression has been
observed for PEKK-TOHAp-10BAG composite
samples (8.71 fold increase in comparison to pure
PEKK) & PEKK -10TCP-10BAG composite samples
(10.85 fold increase in comparison to pure PEKK)
after 14 days of culture period. The ALP assay results
are in good agreement with MTT assay results that
confirm that the binary fillers composition is found
to be the most beneficial in improving the
bioactivity of the PEKK samples and can be
potentially used for faster bone fusion leading to
early stage implant stabilization in spinal fusion
surgery.

oo

ALP Activity (Units/mg protein)

1-
aggsggtaié
__-oog-rg'°° e

3 DAYS

M PEKK M PEKK-20TCP
W TCPS +EM M PEKK-10HAP-10BAG
B PEKK-10HAp PEKK-10TCP-10BAG . .

M PEKK-20HAp TCPS + OM I __,ll
2| M PEKK-10BAG 1 "
M PEKK-20BAG ;_'_: b
M PEKK-10TCP — 3 |

7 DAYS

122

14 DAYS

ALP assay showing superior in vitro osteogenesis/
osteoconductivity of PEKK composites than pure PEKK.

W HFEE WeFeE W & WY Ve Sa Wi,
FeAAM! AR (fse) #aifsiz & SA=or o
g 3 30 Migd FAT (e 1) 1 e Tty

Antibacterial properties of bioactive,
multifunctional polyether-ketoneketone (PEKK)
composites reinforced with multiple inorganic
particulate fillers: The antibacterial activity of PEKK
and its composite samples (Table 1) was evaluated
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by measuring zone of inhibition (Zol),MTT assay,
colony-forming unit (CFU) assay and bacterial
growth analysis by optical density (OD)
measurement at 630 nm against Escherichia coli (E.
coli). Firstly, the antibacterial performance of the
PEKK and PEKK composite samples was evaluated
by measuring the diameter of the zone of inhibition
after 18 hours of incubation (Fig. 5a and 5b).
Evidently, pure PEKK sample showed no
measurable zone of inhibition, indicating absence of
effective bacterial growth inhibition property
during the initial stages of treatment. In case of
composites samples, both the PEKK+10HAp+10BAG
and PEKK+10TCP+10BAG composites exhibited a
moderate antibacterial effect (ZOI ~ 14-15 mm).
Notably, incorporation of 1 wt.% ZnO in
PEKK+10HAp+10BAG and PEKK+I0TCP+10BAG
composites found to have more prominent
antibacterial effect with significantly larger ZOI (~18-
19 mm)compared pure PEKK or other composites
without ZnO. Similar antibacterial effect is exhibited
by composites with 1wt.% CuQ, with ZOI of ~23 mm
and highest antibacterial activity among the
samples is demonstrated by PEKK+10TCP+
10BAG+1CUO composites.

Similar observations have also been made in
MTT assay results (Fig. 5b) where the antibacterial
efficacy of the samples was quantitatively assessed
through bacterial growth inhibition. Notably, at Day
14 time point, PEKK+I0TCP+10BAG+1CuQ
composites shows the highest bacterial growth
inhibitory capacity (~14%), indicating that CuO-
incorporated composites are very effective in long-
term bacterial inhibition. The antibacterial
performance of the PEKK and PEKK composites
was further corroborated through bacterial
adhesion and colony-forming unit (CFU)
assessments (Fig. 5¢). On Day 3 the negative control
(NC, only bacteria) exhibited the highest number of
bacterial colonies, indicating unrestrained bacterial
growth in the absence of any antibacterial agent. In
contrast, all test groups demonstrated a certain
degree of bacterial inhibition with minimal
inhibitory effect of pure PEKK samples compared to
PEKK composites. Among these, PEKK+IOTCP+
10BAG+1CUO composite showed the lowest number
of colonies among the experimental samples
suggesting an early and effective antibacterial
response.

The bacterial growth analysis results
determined by optical density (OD) measurement
at 630 nm (Fig. 5d) demonstrate that pure PEKK
have least antibacterial activity, while the
PEKK+IOHAp+10BAG+ICUuQ and PEKK+IOTCP+
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T0BAG+I1CuO composites revealed strongest
antibacterial effects among all samples after the
positive control which is treated with clinically used
antibiotics (streptomycin, 100 ug/mL). In summary,
the PEKK composites with addition of ZnO and/or
CuO significantly improves both static and time-
dependent antimicrobial efficacy for use as
orthopaedic and dental implants where infection
prevention is not only critical but also essential.
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In figure, (a) Disk diffusion based zone of inhibition (Zol) results as obtained for PEKK and PEKK composite
samples after culturing for 18 hr against E. coli bacteria, (b) MTT assay results illustrating the growth kinetics of E.
coli bacteria after culturing on PEKK and PEKK composite sample surfaces for upto 14 days period, (c) Bacterial
adhesion and colony-forming unit (CFU) assay results as obtained for PEKK and PEKK composite samples after
culturing against E. coli bacteria for upto 7 days period, (d) bacterial growth analysis results determined by optical
density (OD) measurement at 630 nm as obtained for PEKK and PEKK composite samples after culturing against
E. coli bacteria for upto 14 days period [Streptomycin antibiotic selution (100 pg/ml) was utilized as a positive
control, whereas Luria-Bertani (LB) broth liquid medium was used as a negative control in this experiment].
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PROJECT-2

i) Name of the Project : Preclinical Assessment of
Sugar-Glass Nanoparticles Loaded
Multifunctional Fibrous Patch for the Treatment
of Degenerative Cartilage Diseases (FTT
070509)

i) Project Outcome Focus: Translational
Research

iii) Summary ofthe progress:

Osteoarthritis (OA), a highly prevalent
destructive joint disease produces progressive
pathological changes in the articular hyaline
cartilage lining of synovial joints, as well as the
subjacent bone and surrounding joint tissues.
The inherent limitation of cartilage tissue
replacement prostheses emphasizes the
importance of developing regenerative
approaches that will enablefstimulate the
repair of the ruptured cartilage tissues in the
articulating joints in knee/hip or intervertebral
disc (IVD) in spine for the treatment of
Osteoarthritis (OA) and/or degenerative disc
diseases (DDD) causing low back pain. This work
is focused on developing a unique regenerative
strategy by combining biomaterials science
and cell therapy in which a novel
multifunctional biodegradable poly(glycerol
sebacate) and poly(caprolactone) based fibrous
scaffolds has been fabricated by conjugating
with therapeutic growth factor (namely Growth
and differentiation factor-5, GDF-5) loaded
sugar-glass nanoparticles (SCnP) into the
matrix of electrospun fibrous scaffolds for
cartilage regeneration.

Indian Patent Application:

e S Bodhak, R. Vel, A Pal, H. Rahaman, VK
Balla, "Composite Scaffold for Cartilage
Regeneration and Its Process Thereof”,
Indian Patent Application, Appl. No.
202411032696 dated 24.04.2024.

Industry engagement: (1) Signed NDA with M/s
GESCO Healthcare Private Limited, Chennai(2)
Expression of Interest (EOI) received from M/fs
Emsurg Healthcare (India) Pvt Ltd, Kolkata

Progress: Development of a novel GDF5-SGnP
conjugated biodegradable PCS-PCL elastomer
fibrous scaffold/patch for 'off-the-shelf use":
Synthesis of sugar glass nanoparticles (SGnP) based
nano-encapsulation system using inverse
micellization technigue has been completed and
subsequent optimization of process parameters to
achieve agglomerate free SGnP powders. GDF-5
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growth factor has been encapsulated into the
optimal grade of SGnP platform and subsequent
optimization was done in term of encapsulation
efficiency, composition, structural stability etc.
Synthesis of poly (glycerol sebacate) based has been
completed and process optimization was done
based on physiochemical characterization. Further,
the biodegradable PGS-PCL copolymer was
successfully electrospun into beads free nanofibers
mat with tuneable fiber diameter. Physio-chemical
characterization of the fibers has been done.
Conjugation of protein encapsulated SGnP into
PGS—PCL fibrous patch has been done with
optimized parameters.

Protein Loaded Sugar-Glass
Nanoparticles (BSA-SGnP)

@  Sugar (Trehalose)
@ Surfactant (Aerosol OT, AOT)

W F .
"% Bovine Serum Albumin (BSA)

AN\
=S

W i

A surmmary of process and photographs of poly|glycerol sebacate) based PGS-PCL
composite fibers by electrospinning technique. Schematic representation of protein loaded
sugar-glass nanoparticles (SGnP) prepared by inverse micellization technigue.
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Multifunctional PGS-PCL scaffold composites with
reproducible in vitro biocompatibility,
biodegradability results: In vitro cytotoxicity
assessment of synthesized protein loaded SGnP
based nanocarriers is completed. In vitro
degradation study for checking the stability of the
electrospun PGS-PCL nanofiber has been done. In-
Vitro studies to check the production of specific
chondrogenic differentiation markers (proteins and
genes)iscurrently going on.
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PROJECT-3

i) Name of the Project: Waste to Wealth to Health
- Transforming Animal Waste to Valuable
Products (HCPOO54-WP25)

ii) Project Outcome Focus: Applied Research
iiij Summary of the progress:
Activity 1: Converting fish (scale and bone) waste
into fertilizer Fish bone and scale waste is enriched
with Ca, P which can be converted into phosphate
based fertilizer production (i.e. Triple
superphosphate [TSP, Ca(H,PO,), - H.0]. TSP has
been hugely used in agriculture throughout the
world and the global demand for phosphate
fertilizers is increasing due to increase in food
demand with population. The main raw material for
TSP is phosphate rock that causing the phosphate
rock reserves to deplete. Moreover, high grade
phosphate containing infinite rock reserve is
controlled by five countries (the United States of
America, China, Morocco and Western Sahara, and
the Russian Federation) which is about 88% of the
world phosphate rock reserve. Therefore, Indian
needs to import mineral phosphate and prices is
volatile due to geopolitical situation. Therefore,
there is a need to find an alternate resource for
phosphate based fertilizer production. In this
activity, we aim to develop Triple superphosphate
from fish scale and fish bone waste.

Activity 2: (i) dbECM scaffolds with desirable

functionalities, (ii) Retention of native bone
mechanical property, (iii) scaffolds (50x30x30 mm,
50 nos./batch)

(i) Fabrication of multifunctional dbECM scaffolds

Schematic of the process to remove organic matter from fish scale

—Hrerrer
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Phosphoric acid treatment on fish scale derived inorganic substance
to develop triple super phasphate (TSP). Preparation of 1 Kg batch
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1 WIEH) 3T T % WY ST o TRy R uhe
& (o fo 9 % s fop e )

(il) =T B8 % FAH! 3R Tg TG SRTSHITH F1 FA-afeAR! oo
(U 5. Trefef) (24 TET = e g o ) Fegfers s <ot

T8 Fa% (UFEE) SR SEET whwesy ® p CT faver
A F T TE ST R T & G- Aol Hi o
U SICTORIETI WerehieT & WATA 3l SR J0 3 foraT 71
1 U SR SregHET & drg foR ST i qe il @ 9w @
SR T T 6 SR o SIISEIun whhies 583 JUH & o5 SR
& | 87% foaen weRid #¢d & (far 9)  3-Tafere! fawenor 3
AF=reh TTOTH T ST STeHT o =fet € |

(ili) Bishee eefie SeEdny Shwveg & @ Mg @ik = fomt
Sfes wee # gediE |l (30 R ® iR [ wE # fom)
AR 1 HoaiT Tes UHUEE & | FeeR F
T & 3R Rishee SEEIT Whhiced Fl Qrgeisimifescr T @
t(fm 9) & Tl & it el 1 3771 o1 Hodishe A d
SR & | T Fefereaes dus (30 fefeeas) ik ames fmfiee g

for off-the shelf usage in subsequent in vitro and
preclinical evaluations. (To be completed within 18
months). Status: completed: A total of 4 different
decellularization protocols (P1, P2, P3, and P4 as
presented in Fig. 1) have been tested and
comprehensive physico-chemical analysis was
done to achieve complete removal of cells and DNA;
preservation of native collagen & porous 3D
structure for fabrication of dbECM scaffold.
Identification of optimized decellularization
protocol has been completed for fabrication of
dbECM for off-the usage in subsequent tasks/
evaluations. It has been observed that cur optimized
chemo-enzymatic methods 72 hours was found
optimal (Protocol - 4; P4) in which we could achieve
20 folds elimination of cells/DNA content wrt. NBT,
preservation of native collagen protein (>95%
collagen wrt. total protein) with good quality as
confirmed by SDS page (resultsare presented in Fig.
9).

(i) In-silico analysis (FE modelling) of native bone
tissue and fabricated dbECM (To be completed
within 24 months). Status: ongoing: Assessment of
effect of decellularization protocol by comparing
the micro-architecture of fabricated dbECM and
NBM through pCT analysis of native bone tissue
(NBT) and dbECM scaffolds has been completed.
Comparison of pore size between NBT and dbECM
has been completed and found optimized dbECM
scaffolds exhibit 87% porosity with pore size of 583
um (Fig. 9). In-silico analysis and mechanical
properties estimation are currently ongoing.

(iii) Ewvaluation of in vitro & in vivo biological
performance of fabricated hybrid dbECM scaffolds.
(To be completed within 20 months). Status:
ongoing:ln vitro attachment and cytotoxicity of
fabricated dbECM scaffolds have been evaluated by
culturing with hBMSCs and fabricated dbECM
scaffolds were found cytocompatible (Fig. 9).
Further assessment of in vitro bone regeneration
capability is currently ongoing.Established clinician
contacts (dental surgeon) and identification of
benchmark commercial product from Bioteck Ltd.
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In figure, (a) Estimated DMA content of NBT and dbECM scaffolds decellularized under various protocols
(P1, P2, P3, P4), (b) Estimated % Collagen;/Total protein of NBT &4bECM scaffolds decellularized

under wvarious protocols (P, P2, P3, P4), (c) Collagen bands on SDS Folyacrylamide

gel electrophoresis (PAGE) as obtained forNBT &dbECM scaffolds decellularized under various protocols, (d) u-CT of NBT and

dibECM Scaffolds, (e) pore size estimated from uCT analyses for NBT and dbECM scaffold, (f) % of Porosity estimated
from uCT analyses for NET and dbECM scaffold,

g) Live and Dead assay results obtained for NBT and dbECM scaffold after culturing with hBMSCs for 4 hr incubation period,

{h} In vitro cell proliferation results as obtained for dbECM scaffold after culturing
with hBMSCs for upto 24 hr incubation period, (i) dbECM scaffolds after optimized decellularization process (P4).

afigiTaT-4 PROJECT-4
i) STCRRT AT AT e e e e e i) Name of the Project: Biodegradable non
o e e o woven antimicrobial nonwowven films for use in
_@T&F@ ettt % T St 3 % fer (s feminine sanitary hygiene products (Project No.
qwq{é‘l??l 030502) FTT 030502)

ii) O wROTH 9 e R HET AT Project Outcome Focus: Applied Research

ii) e ili) Summary of the progress:
. ‘ Working as Co-Pl, Fabrication of potent
Co-PI ‘%W'ﬁ m_ AT, e TS \E :'_ > = antimicrobial bicactive glass completed and is
TEATH S TAHIT O TR AT SR AR & e & o being applied for assessment of the efficacy.
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ufeEreAT-1

i) ORI F AW #@ T A 3 F o 6
gAIgE HH2l- e Ulsil T (Sadi0274)

ii) R TR or e S wRE SEEE A

i) W T Suwd-rad e

iv) wTfer T Wi
nfeiferfiat 1 fAsfera et = sieera foera Sowmmed 1 fe
FI TS AE T TETH TN | 2fFF R g iatareat &
SN, ST &% AT TREeaged T A TaTE a9 S
&I A1 TR T W AE T @ Tl & | 39 daep-Atn
ST JUHRIT T I, Fehe uReta §, 29-w1g ser-
HehfeheT SOl & WA W s 9 HIeTR TR, e,
s YeleR  High  (Fiew) S, dor et
TERICNESYE SR fafre W o smmeRm ® ww
Bl ST /o & TN TSI /A & feTt ST Aefert
STATERVT W& A &1 T & TR o YA A W tsharetier
it e (ARSATE) & I WA feroedt
fereediantor, iferT =@ FRER 37 907 % e | H
(/e /) St ot & e ATl e i A w
T wferd IR AhA 7 o =9 fFa (Fremue-4/5)

WA Uee armae
® T FF AR, A HR HE WA & e v

TE ETe, Wi T, e SR, T e
AT 202411053207 fie 11.07.2024,
T TRIETT T 3 T 3 ST ] AT 3 7+ fewmrd ¥
wifers

(i) 21 ¥ Poer HAlsa ¥ AU PIRMBRAT (F9H
Jifce®e) @1 wgeddr, WER AR fadgs W

s

(B) Externally Funded Projects
(CAP/SSP/CLP/TSP etc)
PROJECT-1

i) Name of the Project: Novel Non-invasive
Magneto-Acoustic Regenerative Strategy for
Promoting Bone Regeneration (CAP0274)

ii) Project Outcome Focus: Applied Research

iii) Funding Agency: DST-SERB

iv) Summary of the progress:

The role of endogenous electrical stimuli in
directing cellular activities during natural tissue
regeneration and healing process has been well
recognized. During daily load-bearing activities,
the fluid flow over the ionized macromolecules
of the cartilage triggers strain- and diffusion-
induced electric potentials, which is called
natural mechano-electric transduction.
However, such electrical stimuli directing
natural tissue healing/regeneration process
may not exist at the defect or diseased site. The
use of this magneto-acoustic device/apparatus,
under disclosed conditions, provide conducive
cellular environment for accelerated
regenerationfrepair of bone/cartilagef/skin due
to in-situ electro-mechanical stimuli mediated
rapid cell proliferation, differentiation, extra
cellular matrix (ECM) production, cell
membrane hyperpolarization and upregulation
of specific genes. The use of same device also
demonstrated to selectively target and inhibit
rapidly proliferating cells such as cancer
(breast/skin/bone) through cell membrane
depolarization, cell cycle arrest and death, over
production of reactive oxygen species (ROS).
(TRL-4/5)

Indian Patent Application

® A non-invasive magneto-acoustic
apparatus for healthy tissue healing,
regeneration and cancer regression,
Vamsi Krishna Balla, Subhadip Bodhak,
Somoshree Sengupta, Siddik Sarkar,
Hasanur Shaikh Rahaman, Sweta Shaw,
Debolina Saha, Indian Patent Application,
Appl.No.202411053207dated 11.07.2024.

Industry engagement: M/s Allengers Medical
Systemns Ltd, Chandigarh, India has shown interes in
licensing of this device with successful animal trial
validation.
Progress:

(i) To understand the effects of Low-Intensity
Pulsed Ultrasound (LIPUS) combined with Static
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fr—adT TR eSS (TaRmEURyY) o wifas
GBI &7 (TATHYS) SUGR D YT BT FaerT, A
g figell w® SuarR gw AR fagE ok aifye
SUGRT @ UHTdl TR eaTe dfad e 39 faer aifer
BIRHT—ATHUT icT-fohamei &1 qeare 21 B4 o d@wpia
gy T favam 141 ® arfds 2 wael (Eidew) # 71w
HeliRedee HR@ERN (TRId—31) 3 AW
XD EHAR T GaDII—Ldl~h STAN DI THTADINT Bl
ST @1 O 9 | A STIT QT STSAT—ITAT YA B HAIEH
9 fobe g €, forrer ARier S e mar

TN BT Ugell We TIUHTS IR foud SueR @
ihAT SR HYeh FHTd D1 A @ fory fobam T e,
fored 91 & 6 WE!I BT SUANT fhar AT o7 (|HE
favar Aregq § SR FJeRHs FEFm & w9 F,
30HY RO ® RE ARIH H PGV AHRIHD
T & w9 H, AUHT Bad I STER B d8d
PIFET /200mT 15 fA-ic/Td &7 BIEHY, THTATHY
$I9d wOigd JegMISE [YIAR & d'd
BIfRHIT / 30mWicm’ 15 fFe/uas e Bieesr, forawy
YIPIY IUAR R WA eSS SUAR & HYth WHTd

S R—W ol

arffe ufedas 2024—25 | Howe

L ©

Mechanical

@ Faster Recovery and
Rehabilitation Time

© Reduced Risk of Infection

Avoidance of Surgical
Complications

v , Y Enhanced Bone Healing in
Complex or Delayed Fractures

@ Patient Comfort and Convenience
@ Continuous, Long-Term Healing

& Cost-Effectiveness compared to
surgical interventions

@ Minimally Disruptive

Combined use of (LIPUS
@30mW/cm?) and (SMF
@200mT ) to generate
non-invasive in-situ
electro-mechanical
stimuli to tailor cellular
activities towards bone
tissue healing and
regeneration

Magnetic Field (SMF) treatment on the viability,
proliferation, and differentiation of MC3T3 cells
(mouse osteoblasts) in a 2D-cell culture model, with
a focus on the influences of electrical and
mechanical stimuli induced by the treatment at
various time points: In vitro bone cell-materials
interactions have been evaluated upto 21 days
culture period to check the efficacy of our novel
magnetoc-acoustic treatment by culturing mouse
preosteoblast cells (MC3T3-E1) in 2D surfaces
(TCPS). These studies have been carried out in
trough two separate experiments as summarized
below:

The first set of experiment was carried to
understand the effect of SMF and LIPUS treatment
individually as well in combination using 6 groups of
samples (cells in normal expansion medium as
negative control, EM; cells in osteogenic
supplemented medium as positive control, OM;
cellsunder only magnetic treatment @ 200mT for 15
min/alternate day, SMF; cells under only pulsed
ultrasound treatment @ 30mW/cm® for 15
min/alternate day, LIPUS; cells under combined
influence of magnetic treatment and pulsed




P TEd PPN (TATATS ~200mT &R foraw /30
mW/Cm* 15 fiFe ‘ta fe Bis®HR), SUUW15;
AReTSFH qRH ARIH § gIdr [SUER &R wWied
(THUHUS /200mT 8k folud /30 mw/Cm® 15
fire /v o Blga), slvergats; OF SfelT—aieT
Haeq Ay fagei, 3iid 7. 14 3R 21 W=, 5 fagr aifker
O &A1 BT TS Godid JAReaid A
faftre o iferfth (QIRE—URIRIR 3readq) gy faa
AT del Plelold HICH 3R &g BB @) Jffefts
&I AMedoifFe fafes & yRffe AR & w0 # 3R
OIS eI BT TferaliRa ¥& gRT faar 1 | 89R
gRumHl (= 10) 1 gfte &1 & fous iR THuATS &7
Feaad RIS ST HRaT 2 AR T T TEh
TEH FHTE T T |

(i) 28 U Peax Ated H§ MC3T3 DIRM@RT (A19H
ifftcdlee) @ aeridr, THR iR fved wr fafi=
SugR sEftEl ¥ wfew FAfed wies (SMF) & W
A3 TR SlegSe  (LIPUS) & Ul &I
gagrr, forad faft=1 awa fdgell W Suar grr aRa
faera & @ifye Stomet & wardl W ARy e faa
T & TN & Ugel TRV & URM @ MR U, §AE
TRART BT GERT AR (a7 & R SRt Jifsad
P UHESRed SUAR THI @ UMTG BT Jegidh 281
Hoak deled H fhar mar 2| 59 S & forg,
Jpfous oAl § STER B 3 ST AR BT
ST 63T 7, i 15 e (ELS15). 30 e (ELS20)
3R 45 fiFe (ELS45) | SUTR &1 3f@fy & 3felrdn, LIPUS
TTeR 3R SMF ge@1d &5 Wik 377 SYAR ATIGS! &l
AT hear Ay fagall (7, 14 iR 21) & forg
L 30mMW/cm? 3R 200m T IR ReR 31 17 | 34 fagt
T YIS &HaT &1 ArEHS Hedic ARedIo S
Ay faf¥re o arffeafts (RT&PCR 3eaa) gRT
AT AT & e Dleter Nel 3R Uehdlls BIehe o
afraafts & Reamie e & aRfe wrat & w9
H 3R TS Jidh+ Bl YfAaTRE Y8 gRT faan 13 |
gar ulRor (o 10) 7 gfte @t 36 aft o sl 4 45
e &1 SUaR 9T HaYy FHTd 91T T3 |

ear’d

B &

e A

ultrasound treatment SMF@200 mT and LIPUS@ 30
mW/Cm? for 15 minfalternate day, ELS15; cells under
combined influence of magnetic treatment and
pulsed ultrasound treatment SMF @200 mT and
LIPUS@ 30 mW/Cm’ for 15 min/alternate day in
osteogenicsupplemented medium, OLS15; forthree
different culture time points, i.e, 7, 14 and 21 and in
vitro bone regeneration capability was assessed
guantitatively by osteogenic marker specific gene
expression (RT-PCR study); expression of total
collagen protein and alkaline phosphatase as early
marker of osteogenic differentiation as well as
gualitatively by alizarin red. Our results (Fig. 10)
confirmed that combined treatment of LIPUS and
SMF complemented with osteogenic medium
culture condition yields highest osteogensis and
found most effective amongst allsample groups.

(i) To understand the effects of Low-Intensity
Pulsed Ultrasound (LIPUS) combined with Static
Magnetic Field (SMF) treatment in different
treatment duration on the viability, proliferation,
and differentiation of MC3T3 cells (mouse
osteoblasts) in a 2D-cell culture model, with a focus
on the influences of electrical and mechanical
stimuli induced by the treatment at various time
points: Based on the outcomes of 1" set of
experiment, we have carried out the second round
of experiment in which the effect of magneto-
acoustic treatment time has been evaluated in 2D
culture condition for combined treatment of LIPUS
and SMF complemented with osteogenic medium
culture condition. For this purpose, we have used 3
different treatment duration i.e, 15 min (ELS 15), 30
min (ELS30) and 45 min (ELS45) at alternate days
treatment condition. Besides treatment duration,
the other treatment parameters like LIPUS power
and SMF magnetic field were kept constant at
30mW/cm® and 200mT for three different culture
time points, ie, 7, 14 and 21 and in vitro bone
regeneration capability was assessed quantitatively
by osteogenic marker specific gene expression (RT-
PCR study); expression of total collagen protein and
alkaline phosphatase as early marker of osteogenic
differentiation as well as qualitatively by alizarin red.
Our results (Fig. 10) confirmed that 45 min
treatment time was found most effective amongst
allsample groups.
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In figure, (Left) (a) Estimation of total collagen normalization by total protein (b) ALP estimation assay on MC3T3
cell line; Quantitative real-time PCR for analysis the mRNA expression of early and late osteagenic markers in
MC3T3-E1 cells cultured with various treatment conditions for (EM, OM, LIPUS @ 30mW/em2, SMF @ 200mT, ELS
15 (LIPUS @ 30mW/cm2 along with SMF @ 200mT) and OLS 15 [LIPUS @ 30mW/em2 along with SMF @ 200 mT
along with Osteogenic supplement) for 15 mins each alternative days for the incubation) 7, 14, and 21 days. The
expression of (c) ALP, (d) RUNX2, (e) BSP and (f) Col | was and (g) Alizarin red staining assessed; (Right) [h)
Estimation of total collagen normalization by total protein (i) ALP estimation assay on MC3T3 cell line;
Quantitative real-time PCR for analysis the mRMNA expression of early and |late ostecgenic markers in MC3T3-E]
cells cultured with various treatment conditions for (EM, OM, LIPUS @ 30mW,/em2, SMF @ 200mT, ELS 15 (LIPUS
@ 30mW.:cm2 along with SMF @ 200mt) and OLS 15 (LIPUS @ 30mW/cm2 along with SMF @ 200 mt along with
Osteogenic supplement) for 15 mins each alternative days for the incubation) 7, 14, and 21 days. The expression of
{j) ALP, (k) RUNXZ, (I} BSP and (m) Col | was and (n) Alizarin red staining assessed. Significant differences between
groups are indicated by * P = 0.05, ™ P = 0.01,*" P = 0.001, **** P = 0.0001 and non-significant is P> 0.05.

a0 PROJECT-2

i) ORI FT AT S A T G e At e i) Nar_ne_ of‘the_Pro.!ect: Cobalt c:ontal_nmg
= antimicrobial bioactive glass coated urinary

PSS T HME T R T FATHE 3 FoIR TS catheter tubing for the management of
et o5 e (CAUTI) (SioTdi0268) catheter associated urinary tract infections

, (CAUTI)' (GAPO268)
ii) afvareET aftvre oT e F i AT oI STEYE . . ,
A ii) Project Outcome Focus: Applied Research

i) WRTET U T A 0N, WRAG §EHE (ARA-Uics s i) Name of Funding Agency: DST, GOl (Indo-
T U 2 |edm) Poland bilateral s&t collaboration

iv) Summary of the progress:
e \Worked as Project Leader with three (03)
® & (03) dEm # uiEeE S 3 a7 A numbers of project staffs and other team
Tt o WY TRATSHT A % T H H A | ICFRRets

iv) I T AR
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®  TifeT WEANT & WeANT §, FHHST T T ST WiH=
Al 1 geaia fFE, e, Sutedfd, @O,
STESH %1 UEBT 31 HFRERITTE T | Hife & aeiet
FEER| h.) WAE W OEEUT H A AT #R
EEH-10555-3 W & FTER Fites watd
oA T T FifET it timTeshiage s
T (CAMBG) It shfelTee % =eT fafshea 1R 99%h 74
Fee 3t I fersrfae foan man e, e it amee
% fou UZmmEsRifaas assys & fafus adst &1 W
AT T AT |

|3
Adhesive tape is e
applied on the coated ©f application, the

Uncoated MBGCo
Cathetertube coated

(1.5 cm) catheter tube
(1.5 cm)

surface

end.

201,

L 5
Lt g E contact-kill

~ oy
'*-:..:‘,:.?c‘,- Antimicrobial bioactive
\’1 . glass coated catheter tube

e Incollaboration with the Polish collaborator,
evaluated the dependence of the coating
procedure on the coating properties, e.g.,
appearance, flexibility, nature of adhesion
and flexural behavior of the coating in the
macroscopic scale. b.) Surface roughness
was also measured and the mechanical
property was evaluated as per 1SO-10555-3
protocol. The coating was developed on
both paediatric and adult urinary catheters
of cobalt containing antimicrobial bioactive
glass (CAMBG), various methods of
antimicrobial assys were performed to
understand the efficacy.

Peeléd of

gl ating
BGCo

Within (90 * 30 s) Peel off the

adhesive tape
tape was removed from the coated
by seizing the free surface

The MBGCo coated sample is showing zone of The MBGCo coated sample is showing zone of
inhibition (ZO1) of 15 0.8 mm on E. coli strain, inhibilon (ZO)) of 13 09 mm on
while uncoated sample do not exhibits any Pseudomonas

strain,  while
uncoated sample do not exhibits any ZOI.
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Material, mechanical and biological characterization of the CAMBG
coated urinary catheter substrates (paediatric and adult)

afeateET-2

i) URETET & A USR-S, Tadss (ST
0273) = | FaTHe A= % STTER 091 #ieel F1 3uan
T T-ITARA SHFF A Fow J araieed o
ST WTEoh HTRTEa 1 Joaish 31 Geam |

ii) afetsrT T oftomes Tran. Res.

iii) ®fET Tt ®1 At ARUUHER, YRA WER (TS
)

iv) ST ST WO UraE & B T i

WONDER CARE

Advanced wound Care Matrix

Sdlicate Bioactive glass wound management device
Sa: kachXdinch
Doantity gack of 2
Iotal Protection against bacterial infection
QFaster wound healing
OCQuick absorbable

arffe uferdas 2024—25 | ¥n ASEAG]

PROJECT-2
i) Name of the Project: Evaluation and validation
of bioactive glass based micronanofibre in
nonhealing chronic diabetic ulcer using animal
models, as per regulatory guidelineswith CSIR-
CDRI, Lucknow, (GAP 0273)

Project outcome: Tran. Res.

Name of Funding Agency: ICMR, GOl (AdHoc
grant)

iv) Summary of the progress: Working as Pl

ii)
iii)

Industry engagement

MOL signing between

CSIR-CGCRI and  M/S EMSURG
| Healtheare (India) Pvt. Ltd.

__ | Kaolkata for clinical trial

MOU and NDA have been signed in
between CSIR-CGCRI, Kolkata and

M/s EMSURG Healthcare India b
Pyvt.Ltd. in April 2024 (o initlate the
Phase | and Phase II clinfcal trial in ]
association with RG Kar Medical
Collage and Hospital




Voltage: 45KV
Feed Nowrate: 75ullsec
Needle dismeter: 20mm

Air pressure :18-19KPa
Spinneret distance: 10cm
Speed: 1 0em/sec

Humidity: 54%

Chamber temperature:27°C
Winder: 1.50cm/0, | min

matrix collection

Air assisted electro spinning unit — -
ES4 : CED of M3

Emsurg  Healthcare
Pyt Lad has o visited their fcility

| 1-sterilization (Gamma Chamber 5000) |

After heat treatment of Silica crucible replaced the
precursor gel to get Sol-Gel  platinum crucible  here for future commercial

derived BG particle production .

e % SER @ W F & A e o S
TSN W EER R U 8, S g A @ wed Ean feusa
(3fean) wrEae fefes g7 wrEifd o1 389 aF 3-fee A9,
FAR, I 7 T08-4 T TR vt e ettt gt &
ST F HISHIH R 1 T /e e St T8 | Wi
 SoTFREIeT HigHd i Agel & a1 hel 3T FHAT 1 IR
T YH TR W Tl T W) TERfeeE d9 (R oH) #
GRS THEal F TE o, wieAw 99 F I faferr wigae
1 ST e AT St ST fef T A, A TSl A A
T Ft SR faced Syt % HHT A A # STER B
fe o fepart e &, ot St Tt w6t Ol ST e U T i
Aty T 1 S 4|

T W H G FA A TH ¢ SR T -y vhHtem
aferTa & weere ferar g

After 7h imadiaton
cycle was completed
Dose rate:3.54KGyvh

After sterilization
exposed dose :25KGy

usage of costly

[Bcwl thne cases handicd using ABGmOF (acronym: WONDERCARE) |

v wimdy 1 (onh (Canined

The MOU and NDA was signed for carrying out
clinicaltrial as per regulatory, fully sponsored by M/S
EMSURG HEALTHCARE (INDIA) Pvt. Ltd, followed by
scale up the fabrication procefureto 1 g/min using
ES-4 machine air flow assisted electrospinning unit
at ESPIN NANOTECH, Kanpur, UP.The sponsors also
visited the scale up process followed by recovery of
electropspun matrix, it was sterilized successfully at
laboratory scale ganneirradiation chamber (in
house) at the institute level, the fabrication was also
optimized using silica crucible instead of platinum
one, this sterilizedmatrix when was used for
treatment of infected maggot wound of both
canine and feline species a complete recovery of
both woundswere seenina period of oneweek only.

The work has been patented and published in peer
reviewed SCl journals,
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ii)

iv)

AR T A T et T o (o T s
T AR 3R A

aftaterT et 9 e St sEE

wATfer T AR

AT I 9% & T Sr,Nb,0, (SNB) 3R HAp-SNB Frifz
Hifere w2 feafaw gm0 war fwu 7o 4 | 72 & 70 & f SNB
31X HAp % ai1<I 2 Siersieran =8 & | =g +ff 277 71 # foF SNB
T e SIS T UHETd, AT H gy I 3 g9
el fean W | BT, wHOE qr § 9fe & | e
R @ Hedl gt W@ v aEerhee (FITC, W) @R
=feraa (DAPI, =7) €T %1 379m %3 3 ot & =% =
s %1 7T F AETE HAp-SNB T 1Tt (MC3T3) o 1
ST FoRT 3 T A & fof Herayot HeTeR T iR STt
T ¥ G WreRebeied €1 9 ot Jwr T ¥ R vedt &
THUAE! 1 T WU WASHT H agi & fAa ane 28
et = for Tafida MC3T3-E1 =iferrart = ufersifer e =T
BRI &I ME Y| T8 UK, T8 U A & fR SNB ARt &
YT TR Tl T2 & Ferde € 51 3¢ 34 F W 3948
F = ToT0 SeeR ST & STel et HAp 31 ST fohar s
&1 T @Y |, FITC-DAP| 3R 7o Te i & @ -
fergt area Searesta AR femmmr & | ARt & gar =
T HSN3 3T HSNS = Tar 7= ATEeiahete! 1 Wevi fora
St 3TdeTE 359 U @SR & Y HIYE TR 3R
TRITSTRT | IR =R & T U 1 ST T €1

ufeateT-4

i)

i)

arffe uftrdes 2024—25 | ¥y

AR FT AW Ie AGEE SATE & e e
i FE T2 T Frmenss At (Suhi0269)

RIS TROT o7 1 e F53T ST |

TR—H TG I2TTS

a)

b)

D. Dutta Ray P.Roy, R.Loganathan,J. Chakrabrty,
Tapan Kumar Mandal, 'Acute dermal irritation
and skin sensitization study of mesoporous
antibacterial bn rabbits and guneapigs', 2024,
Expol. Anim. Med. Res,, 14(1): 68-75

D.Dutta Ray, R. Loganatha P.Roy, J. Chakrabrty,
Tapan Kumar Mandal Evaluation of acute and
sunacute dermal toxicity of antibacterial
bioactive glass infused surgical cotton gauze in
wistar rats, 2024, Drug and Chemaical
toxicology,1-12

PROJECT-3

i)

ii)
iii)

iv)

Name of the Project: New non-calcium
phosphate bioceramic and composites for
accelerated skeletal regeneration

Project Outcome Focus: Basic Research
Funding Agency:SERB
Summary of the progress:

Near about fully dense Sr.Nb,C, (SNB) and HAp-
SNB composites were prepared by solid state
synthesis. It is observed that there is no
interaction between SNB and HAp. It is also
observed that SNB addition could not show
much effect on homogeneity, grain growth on
microstructures. However, decreasing trend of
flexural strength with increasing SNB content
was observed. The morphology of the cell
(MC3T3) proliferation on HAp-SNB irrespective
of the amount of SNB addition after 3 days using
cytoskeleton (FITC, green) and nucleus (DAPI,
blue) staining suggests that there is significant
cellular spreading and well organized
cytoskeleton. It is further noticed that addition
of SNB in HAp enhances Ca mineralization
which was confirmed by the Alizarin Red
staining of MC3T3-E1 cells cultured for 28 days.
Thus, it is found that SNB is instrumental in
enhancing the cell proliferation of composites
making them better suited to be used in places
where only HAp is used. In this connection, in-
vitro study with FITC-DAPI and Alizarin Red
staining shows encouraging results. Results
show that HSN3 and HSN5 exhibited the best
cytoskeleton which indicates that beneficial
effect of cell proliferation and cell to cell
communication along with relatively high Ca
mineralization.

PROJECT-4

i)

Name of the Project: Additive Manufacturing of
Titanium Matrix Composite for High
Temperature Applications (CAP0269)

Project outcome focus: Applied Res.




=
- iii)  wFET wetHTT TEE et

iv) e T WRiT

iii) Funding Agency:SERB
iv) Summary of the progress:
In situ synthesized TiB-TiN reinforced titanium

Eal '\cﬁzn feemrere demeet-demeus vafor e ﬂ'ﬁ'ﬁ"\q matrix composite was developed using Spark
Foiifsiz =t T e Riefor (vadiug) g S A plasma sintering (SPS) technique.In this study,
. _ _ ! we carried out SPS of TieAl4V, TicAl4V-0.1BN,
T Frep T Foe T T | 5 e o, et et st TiGAI4V-0.5BN, Ti6AI4V-15BN, Ti6AI4V-2.5BN,
T o fer TiBAI4V, TiBAI4V-0.1 BN, TiBAI4V-0.5 BN, Ti6AI4V- Ti6AI4V-4.5BN powder to develop TMC. Further
1.5 BN, TI6AI4V-2.5 BN, TIGAI4V-4.5 BN 3% T SPS foFart | detail microstructure and high temperature
mechanical behavior was studied for the

FHEITAZ % {70 Gest G SR 3= A9HH A SHeER composites.Electron Probe Microanalysis
HR T & srea forar | dyelia i & fou sew= (EPMA) was carried out for the synthesized
3 q = composites. The grain boundary precipitation of
e HTesRAee (§etese) o - e oo TiB phase observed through EPMA analysis and
Y 30C =0T  ATeAT | 6 78 TiB TROT i ST | F6 TiB phases were more prominent with
T ¥ e Wiwen § g F W o weE o e increasing BN concentration in the composite.
= The phases present around the grain boundary

AT = ST A1 ST i HAT % S T o o or the interior of the grain boundary can be seen
= Zareey (Fsr 1) =1 ST=T e Hiteres THTesoT 3 <@ =i from the elemental mapping using EPMA

S 5 G (Figure 11). Further, Electron Backscatter
THT B TS Eal | \EEGE] . . . .
¥ leletilen AR WA Diffraction (EBSD) analysis of the composites

(Fmme) favemor fear mn ToRE dEEs faEea were carried out. Electron Backscatter
(GEgd) #1 wewE U9 RUiYE, dFER wAeAt™ Diffraction (EBSD) was performed to provide

’ ' , detailed insights into grain orientations, texture
HiRfrst 317 U % 3TRR &1 FHoal ¥ fowga sfagfe wem

analysis, visualizing the morphology and size of
& T Teru e i an | thegrains., of the composites(Figure 12).

Ti6Al4V-1.5BN TieAl4V-
1.5BN

TiGAl4V-
2.5BN

TieAl4V-
4.5BN

EBSD inverse pole figure (IPF) maps for the synthesized composites

.

<) Ti64-1.5BN
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ufeata-5 PROJECT-5

i) T A T e T g e (TEEio224) i) Name of the Project: Preparation of CG-B-55A
! %fﬁﬂ!;ﬁ?ﬁkﬁ55ﬂ ' e ﬁﬁmﬂ enamel frits for application on MiG series

aeroengine components (SSP0224)

{3

ii)  afErerT AR o T S HEAT AT ST ii) Project Outcome Focus: Applied research
iii) W ol fewmm wiHer e, Frme fedem, iii) Funding Agency: Hindustan Aeronautics Ltd,
sitfea ) ) Koraput Division, Odisha

: : iv) Summary of the progress:
iv) VT T W . :
Heat resistant glass frits (331.2

freifrer fivey T gewde we =ifen & w0 kg) were prepared and
ﬂ' fR '{:ﬂ'qﬁ T m W evaluated at CSIR-CGCRI by
; = st lying the frit material as

drogarem- deidamem & dz oz apply : :
aTlg (3312 X )gE coating on nimonic alloy

substrates followed by detailed
characterization. Finally, the
frits were supplied to
Hindustan Aeronautics
Limited (HAL), Koraput Division
for testing on actual aero-
engine components. They had
evaluated the glass frits at their

T 37 ST Goaieh (T T | 3 o,
ATEATF TIL-35 TR W UHE ®
fom  fégeam  oadAttem  fafres
e T W T
ST I 7T | S 9 H WHT B
THS T YA A 4@ IR TR

ETEHAT H FATER HH Fawern  (3) Developed glass frits at CSIR-COCRI place and found to be quite
T T | satisfactory as per their need.
e " PROJECT-S . | |
i) Name of the Project : Multifunctional
i) ufeErsEr & am: T qq?:‘iaa’i 7 e T % fom Mechanical Metamaterials for life support in
e APt HemtzaTd (GAP0277) manned submersibles (CAP0277)
) ii) Project Outcome Focus: Applied Research
i) et afom o ST S FHIH SR iii) Funding Agency: Ministry of Earth Science
iii)  ferer arwor wetE: gt o FareE iv)] Summary ofthe progress:
iv) v T ® ProjectStarted onl16th November 2024.

e Two manpower recruited on the post of

Project Associate -l and one office desktop
® Ui uHifauel ® wg uY ot F W F wea v iR computer, one planetary ball mill and one
workstation procured. Tailored Triply
Periodic Minimal Surface (TPMS) structures

®  TREIT 16 FaER 2024 F IEEE |

U FET SEhHAT FEX, TF THA St 06 3R U

ALY G T | 2o fenret difkaifesd e e were designed using CAD modeling and
(AT HEEATET G0 HiESE H1 SuET w5 optimized through Computational Fluid
& , - Dynamics (CFD) and Finite Element (FE)

e e iR E & analysis. Various TPMS geometries were
(HUHET) 3R TTEATEZ Uiz (TE) Faweror & e 3§ evaluated to analyze fluid flow behavior,
SR 5T A o7 | 29 AT SEER, e ' | specifically pressure drop characteristics.

The effects of unit cell size and volume
fraction on pressure drop were

2 favmeiet =0 favem we % fom fatmm TPMS

STRTEt = qeais 5T T g9 § Ree )i systematically investigated, revealing that
FIVTH & HER ST e 39 S yuEl i sxarerd variations in shape and size significantly

ke = S influence flow resistance. A novel filler
T S FI, Tl 3R 4 material was developed by impregnating
fipand wame ufediy o Teeaant ¥ F WaieT e & multi-walled carbon nanotubes (MWNTs)
F9TeT 00, ST & S2YF § Ao = 9§ e ol with polyethyleneimine (PEI) for integration

into additively manufactured and surface-

Heie-gvitaa e et deemet (MMS) o whisor

arffe uferdas 2024—25 | ¥v R—UToTRIATS




fer diefiefueisameT (PEl) % T Fe-d@R et FET
Iz (MWNTs) 1 Tafda o3 U 7% S amt
forfaa =1 T of | T ufmar § MWNTs & Ti% 3R
Mg, H,80,/HNO, T =1 3wz 3tk shratieretior
ufs e ® 9 HETHER X PEl % Wy i 7
ITIR VA o1 | Trafes e # e F & forw
IR TR (THS-3E3R) Wl &
IUANT S FTHE THESGUAS i faeiaar i Jee

modified monolithic membrane structures
(MMS) aimed at efficient CO2 adsorption.
The process involved the procurement and
purification of MWNTs, functionalization
with carboxylic acid groups usinga Hz SO,
/HNOs mixture, and subsequent treatment
with PEIl. Characterization of the
functionalized MWNTs was performed
using Fourier-transform infrared (FT-IR)
spectroscopy to confirm chemical

modifications.

Velfclty Prelssure Vc;riclty Wall shear stress
miavz \[ miavz V[ Mid YZ ”l\

T TET |

Parameters:

| size(Hy=10mm. | [

Porosity= 80% plane Mid XY plane
(vi=0.2) - : N )
¥ ’ z a7 N = ;:Ian-s-—
Gyroid ; i ; e
(G) : > ‘ 4, eged
: ; : - 3 asonae
- 4 =i & 00e 02
Diamond 3 __ x Bia
(D) o 250002
I - 200002
. 150002
- 100002
4 S0teqd
4 ! 100808

PMs Ik ?’&UMDI g :
Mraciure :..“ ,_'. i
Different 3D printed TPMS structures = -
(c) In-house & CSR Projects
(€) z=-zr=w ok Hiowsmw uftErs=me PROJECT-1
) i _ : i) Name of the Project: Complete Implant and
i) Hﬁ'Q’IGHT'eFr?ITI{:EHiEIiEISEEI slina’;ﬁ'—"qw;f TRITT 3 Materials Solution for Dental Treatment (OLP
T AT (et 0677) 0677)
) SrTaterehT TS STR-HISAE STRETE, | TR i $-2158 ii) Sponsor:In-House project of CSIR-CGCRI, GOl
iii) Project outcome focus: Applied Research

iii)  oRETT TROTH U7 T e AT S SEEE

i : : iv) Summary of the progress : \Worki Co-PI
iv) wrfer =T Wi Co-Pl & &1 | w7 e ) X e il

In-vitro bioactivity assessment of Zr-BG powder depicts that the Zr-BG composition has the efficacy
to deposit hydroxyapatite layer onto its surface upon soaking into SBF for 3,714 days
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In-vitro mineralization ability of Zr-BC powder
showing significant calcium deposition comparedt control
onto the fibroblast cell line after treatment for 7 and 14 days

T A # e dereiew smwEm # fom 3w Featets
SiteToRTe SR T (Zr02 ) i 3 g s whaT,
ESTEH0T &7 X AT 9 & forw NIH 313 Fifvrmst &1 swam
T 2 (2 TR o S E |

2 it o ra-feege SCI et # v g &, et vier
& S e, 0. {9 SR A, wehad, Zro2 smuiiE feataiis
AATFFA TATH 1 FYEAT SR 37 gt qeaioh: Uereiesh S
* fau U dOEd SEmefEe’, TR 8. TeE, 2024, 320,
129416 1

ufeareTT-2

i) ufeioEr Fr AW gen sifedarEn A & far -
afgs ferar dma wemoor w1 feemen iR faww
(OLP0725)

i) wfErerT afor ov e S wREr S A

i) srrfer @ T
ofeErT T 2024 # 9E 78| Fae e st fdves @
& Tl IR I geRy feeme & | fesmed iR
e o T &1 T & Fae 9uied % ded ofars
FiersTTeh T % {70 o TR Ameel 1 oA foa mn
7 | U TESTe o1 Hodieh- URIET ded S9efu &1 SUFRT s
U I TS o et AT AT 1 | Us fawetsor 2 +ff 3
AT & TR e WIEe-Tated Oiged T WeRT0T J5
I FH X B0 IRNF TR I e F T ¢ | T 7 T8
T, ST FHT WA & T U DA §, TeEROT
T 2T SMEVAFATA o FH A €| AT, T8 Shied,
T, -3 TR & & [ % S1ae UgT S 8, o1
ST WEARITOT i THT T i 9 H H HEE Y Gkl 81
TR-3TTE R 41 TeRor & Uz ereehiaT & foru
WUEARAR-ZARGIAET & HY Qe T H T UH
ST |

arftfe aftdes 2024—25 | 4

Depicts the in-vitro wound healing capacity of
Zr-BG signifies accelerated wound closure within 24h

Herewith, we have checked the in vitro bioacytivity,
mineralization capability and the in vitro efficacy for
wound closure using NIH 3T3 cells for the in situ
radiopague antibacterial bioactive glass
(Zro2based) forendodonnticapplication

This work has been published in peer reviewed
SCI journal, Rsaha, P.Roy and J.Chakraborty,
'Synthesis and in vitro evaluation of Zrdoed
radiopaque bioactive glass: a possible biomaterial
for endodontc application', Mater. Chem. Phys,
2024,320,129416,

PROJECT-2

i) Name of the Project: Design & development of
non-invasive extendable implants for young
osteosarcoma patients(OLP0725)

ii) Project outcome focus: Applied Research

ii) Summary ofthe progress:

Project Completed in November 2024. The
bevel gear based secondary mechanism is
designed and incorporated with the existing
extendable implant design. The bevel gear
parameters were selected to facilitate the
lengthening under the surrounding tissue
compression. The new design was evaluated
under physiological loading utilizing finite
element analysis. The FE analysis also indicates
that carbon fiber-reinforced PEEK can endure
physiological loading while significantly
reducing the overall implant weight.This
reduction in weight, achieved with
biocompatible compaosite materials, lowers the
high torque requirements of the implant.
Consequently, it creates opportunities for the
development of alternative, simpler, non-
invasive extension mechanisms, which could
ultimately help minimize the overall cost of the
implant. A concept not shared with CSIR-
URDIP for patent landscaping of the non-
invasive extendable implants.




- 01.04.2024 — 31.03.2025 & IRM Seohra AL Ta Notable R&D Initiatives during 01.04.2024 -

S 31.03.2025
A FEW SIGNIFICANT RESULTS RELATED TO

ufEis=T GAP 0265 % JUt g ¥ Weifu %o Weequl uiom®, it COMPLETED PROECT GAP 0265, WHICH IS
AT FY e & e e we d TOWARDS THE COMMERCIALIZATION

(a) CAD model with secondary extension mechanism. (b) Mesh sensitivity Analysis.
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(c) Finite element model with Boundary condition
and von-Mises stress plot.

Available choices of Material Finite element Analysis
Material Young's Compressive | Density Maximum | Maximum
Name Modulus | strength Stress Defiection
TiGAl4V 110GPa 870 MPa 4.51g/cm3 32 MPa 0.008 mm
CF30-PEEK 18GPa 240 MPa 1.3g/cm3 84 MPa 0.016 mm
Pinion
CF60-PEEK 75GPa 500 MPa 2.4-3.1 47 MPa 0.011 mm
g/cm3

(d) Material Properties of materials which can be explored for implant
manufacturing and corresponding mechanical testing results using
finite element analysis.

Confirmatory test to check Jvirro clot
s, Glone I formation by Hemo Glass patch
Memantatic dresung > = i

RO TN

LR -
Hemmom f
Gy Pnarsl
Cambgmaiy
L LT

PR HemoGlass patch was
4 . applied onto the blood (
200t Esli.'l._} asifblesdmg site) with

drawn healthy =
mangs] pressure

g -'ﬂ(' - Clotted blood after 10min Clotted blood after 24h
o i e S AI::bx:SO\I;Q o D i Water was clear No significant
ndned et stoplock ) spillage has been noted

Figure shows the rapid coagulation of blood when exposed to
our depressing and the coagulated dressing was submerged in DI water for 24 hrs., without a change in the dressing.
This shows great potential of the dressing compared to the existing market brands.
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wiereTgy Frrted i, "t g faswfam fear mar &, ao
= a1 udreror 1 firee 30 wee far man ¢, wwrEe ferar
AT T o S M/S G.SURGIWEAR Ltd =t 37a dtaror =& ferg
AT 7T AR AT & o AR

® Ce, Al, Nb Sirg =t =it A1 & @19 3 YSZ 1 30 &H
AT &0 SFeferer & Hawl 7 fowar & anee foam
o7 ST S WeATRIavT o T 5 SUFT R A 91 3 TR
ot o fore st €1

® UUAUEERETH HPEddl 1 SUANT iE UNHT Hifds
fareeiaoT (THET) 1 ITEM gE TR Hfen ()
T & T faeRor 1 Hieel e & fore fopar mar o
T Tom- iR ST 9iee iz 3R 8 wt.% Yniaet
& Wit ST wWewt § 9 9en 5 Fe-
fofos Sgem e et ® fou suwan e
aoEE 1000° ferft S ot | g6fei, geaee-sie Fiz
TREW W AHH FeiRa w6 faw 1000° Tedt
Hfewag W s o mar ar) fewete sfomt 3
Fifen wwat § ~ 250° feilt Afeas =1 Hewrguy ATy
ez &1 sa fe, St e i ot ave TR
A 1 2 A & | UHET % et o R 2eree Heht
(3. G ) S o A T o for A
FT- AN S SO 3 S T et 22T |

The prototype hemosatic dressing, 'HEMOGLASS
PATCH' has been developed, clotting time has
been tested to be 1 min 30 secs, the coagulation
stability was measured and has been sent to M/S
G. SURGIWEAR Ltd, for their testing and know
how transfer.

e 3 YSZ with small amount of Ce, Al, Nb
addition was studied in detail in terms of its
low temperature degradation kinetics
which is bottleneck for this kind of material
to be used asdentalimplants.

e Finite elemental analysis (FEA) using ANSYS
software was utilized to model the
temperature distribution of a thermal
barrier coating (TBC) system consisting of
glass-ceramic based bond coat and 8 wt.%
yttria stabilized zirconia (YSZ) top coat and
nimonic alloy substrate. Experimental
oxidation tests revealed that the maximum
sustainable temperature for the glass-
ceramic bonded TBC system was 1000°C.
Therefore, simulation was performed at
1000°C todetermine the temperature at the
substrate-bond coat interface. The
simulation results indicated significant
temperature drop of ~250°C across the
coating layers, confirming coating's good
thermal insulation capability. FEA findings
indicated the suitability of the present
duplex-layered TBC system for high-
temperature applications such as gas
turbine components (Dr.Sumana ghosh).
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2
o000 2000 100080 e

FT ] 1400

In figure, (a) & (b) Thermal gradient across the top coat, bond coat, and substrate of a thermal barrier coating (TBC)
systemn consisting of glass-ceramic bond coat, 8 wt.% yttria stabilized zirconia (YSZ) top coat and
nimonic alloy substrate shown by Finite Elemental Analysis (FEA).
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ENERGY MATERIALS AND DEVICES

ATEAfer IueifeErat w1 Giere faeRur (A=t 2025 %)
BRIEF WRITE-UP OF ACTUAL ACHIEVEMENTS (UP TO MARCH 2025)

A. Wiftrg ATFETEE Wl Uel/Hifee AFEISE Felaeiongay Hel
(SOFC/SOEC)
HTHTEAR BT Trantent (72) favm-faer Aig wfiarsm & ga
o o, HUHHATE TSRS = Frefeied e & e arew
® 12-13A s cm” & 999F 290 U TATEHTE-0482
AT SIS 1 ST S TS GHTH TS % A
T fopiad U Aehiors So Soregs & W T foRa
g
@ et wifveRTE & fer 100 ecm? % TauEA & At S
Terie-gHMa iR § 1,07-1.2 Aecm ™ %7 F49H
e AT ToRAT 7T 4T |
® 1.5V R amar # ded 200 52 % fofu FSR Hiefe i
ST ToaT T A |
®  SOF W& hishyr =1 kW 0 % g fean man €, 511 0.3
Nm */kW/h =T ¥ SR T SR @ €, 3R ada §
T TEA T |
SO AT TR
®  UF TE Teiaie R T faehiad i g oy
® SOEC His , H, 3 917 % 1:1 Wie 3101 = seiagonse-
TR HITSTHTS T 3798 Jevi faam |
® UF 10-¥<1 SOFC ¥ 1 T " | 200 H52 i Teviieh
o AT e foRT 7T A |
o % TREwH Wawe w A fEmar mnoan, e
STATERA-GRATT T ST % WY Teen 3 W
TErhie] TTHeT o |
® =g UfEisET & URUTHETET Teel 34 o @ @RI 12
TeretraTe waaEd wiiET s o, for et o
® UL - U e won
wfwar 3w fara
® U-FHIET WHERH HT ATHEA 3 Uehel-48 Ui §
ahiferspT FormTo o fore e Tarms- s T | o T |
® TEISH IR F oI $HF elge-wHM gHaTEEr
Tshel FITvTERTET % e & fos

A. Solid Oxide Fuel Cell / Solid Oxide Electrolyser
Cell (SOFC /SOEC)

Under the framework of the CSIR Hydrogen

Technology (H2T) Mission — Mission Mode Project,

CSIR-CGCRI achieved the following milestones:

e A current density of 12-13 Acm?® was
achieved using an LSCF-6482 air electrode
with an improvised fuel electrode developed
through GDC solutioninfiltration.

e A current density of 1.07-12 Acm® was
achieved in fuel electrode-supported cells
having a footprint area of 100 cm? for EPD
cells.

e Endurability testing of cells and thermal
cyclability testing of rigid sealants were
conducted for 200 h under a constant
potential of 1.5V.

e SOE stack fabrication has been completed
up to the kW scale, achieving a net output of
0.3 Nm3*kw/h, and is currently under
optimization.

DST Project Outcomes

e A new electrode paste composition was
developed.

e |n SOEC mode, a 11 feed ratio of H2 and
steam showed the best performance in
electrolyte-supported cells.

CHT-OIDB Project Outcomes

e A 10-cell SOFC stack was tested in SOFC

modewith anendurance of 200 h.

® Thestackoperational protocolwasvalidated,
including the first-ever remote operation
protocolwith user-defined safety tags.

e The project resulted in the first completely
indigenous %% kW SOFC test bench,
incorporating:

» CSIR-CGCRI-developed SOFC stack
» Integrated DC-AC inversion system
Process & Facility Development

e Optimization ofthetape-casting formulation
and completion of a clean-room facility for
cell fabrication in a single-thread process.

e For development of fuel electrode-
supported SOEC single cells for hydrogen
generation:
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B Siaed gHaHe [Hes (Fhuaas) & ar
ST WeanT

1.5 mm =& we-we Fvws & fou 5w
AT FrEfeAT & foru dm amEsE

I AEIAR AR AEEEE & fou sk
WY SEETE 0.5 mm =i e s

v

h 4

I AT faemT

Electr alriie mpprected

TE-IeERere & Trem ¥ C0, 3R 9 & fawd
At geiE % fau 200 (Zr,,,Ce,,.0,) 3R CZ0
(G, 2r,,:0,) F1 T |

SOFCs ¥ #afts FuR gees Far & fou e
Feg-T=Zdl T T Syen |

HTHSEHR ST R afEseret & qed S=9-urdt
aireraTgS AT 1 fasr

CO, Frere 37e2 & feru el HiTerehratt =il 31%eTa |

mmam-ﬂ..uu

» Industrial collaboration with M/s

Carborundum Universal Ltd. (CUMI)

» |DF prepared for joint IPR filing for 1.5
mm thick co-cast cells

» Internally benchmarked 0.5 mm thick

cells planned for joint IPR and
commercialization

Advanced Materials Development
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Development of ZCO (Zro.7sCep.2 sO2 )and
CZO (Ceg.7sZro.2 502 ) for electrochemical
valorization of COz and steam via co-
electrolysis.

Synthesis of novel high-entropy materials
for internal reforming electrode
applicationsin SOFCs.

Development of high-entropy oxide
materials under CSIR Niche Creating
Projects.

Initiation of novel cellsfor CO2 electrolysis.

The process of cell improvisation by spray impregnation, characteristic
micrograph of the impregnated cell and its electrochemical performance,
Indigenous development of internally reformable fuel electrode
supported cells, Performance evaluation of the electrolyte supported SOC
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Multi cell kW scale SOE stack designed & assembled

B. Photocatalysis f Photoelectrocatalysis

The advancement of photocatalytic technology for
solar-driven hydrogen (H.) production is limited by
rapid charge carrier recombination. Toaddress this:

® Scientists from EMDD developed a

BiOCIfCuz SnSs  (CTS) quantum dot
heterostructure by loading CTS QDs onto
BiOCI2D nanosheets.

A simple, cost-effective, and green synthesis
route was adopted.
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e Enhanced hydrogen generation was
attributed to:

> Interfacial Bi-S bond formation

> Creation of a direct Z-scheme
heterojunction

» Formationofaninternal electricfield
Performance Metrics

e Optimized BCTS-5% heterostructure
achieved:

> Hydrogen Generation Rate (HGR): 8.27
mmolg™ *h™ !
Apparent Quantum Yield (AQY): 61%

~4x enhancement compared to pristine
BiOCI

Computational Validation
e DFTcalculationsconfirmed:
> Bi-Sbond Iengthof~2.85,&
> Minimalwork function of 2.37 eV
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In figure, (a) Schematic presentation of H, generation via interfacial Bi-S bond mediated BiOCI/Cu,SnS, Heterostructure.

(b) chopped j-V response, (c) Electrochemical Impedance spectra, (d) Photocatalytic H, generation, and (e) Apparent quantum
Yield (AQY) values of as-prepared photocatalysts. Photography of the indigenous development of (f) Photoelectrochemical-
Photovoltaics (PEC-PV) in front and side views, (g, h) slurry-based photocatalysts layer and inclined
photochemical reactor, (i) Electrochemical cell, and (j) gas separation chamber for H, and O, separation from water splitting.

Tg o 3 WIhatetich gIEgo [ & ol U Tl Se-
ST BiOCI/Cu,SnS, (CTS) ZeRIStaeT otedt o fesTre, wafor o
3R SHTAT =T Ueh Tk Fef=To1 Sayel sheetl & | Tt (@) Sreetferet
I T &, ST&f BiOCI 3R CTS & e SickT Sy Tk SR
Torere &¥51 o AT | 9o =S dlesh JoeRhT i Fieel TaT el

The figure presents a comprehensive depiction of
the design, characterization, and implementation of
a direct Z-scheme BiOCI/Cu,SnS, (CTS)
heterojunction system for enhanced photocatalytic
hydrogen evolution. Figure (a) illustrates the
proposed mechanism, where the intimate interface
between BIiOCI| and CTS facilitates efficient charge
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carrier separation via an internal electric field,
promoting spatially separated oxidation and
reduction reactions under solar irradiation. Panels
(b-e) display the photoelectrochemical
performance of BiOCI-CTS composites with varying
CTS content. Linear sweep voltammetry (b) reveals
enhanced photocurrent densities, particularly for
the BCTS-5% sample. Electrochemical impedance
spectroscopy (c) indicates reduced charge transfer
resistance, while time-dependent hydrogen
evolution studies (d) and apparent guantum yield
(AQY) analysis (e) further confirm the superior
catalytic activity of BCTS-5%. Further Figure (f)
representation of the indigenously developed
experimental setup and materials designed for
scalable photoelectrochemical (PEC) hydrogen
generation. Front and side views of a custom-built
dual-chamber PEC-PV cell, fabricated from
transparent acrylic, featuring integrated gas
collection columns and separate electrode
compartments to ensure efficient spatial separation
of H, and O, evolution. A large-area photoelectrode
film uniformly coated on conductive substrates,
demonstrating suitability for upscaling and
consistent performance in inclined photochemical
reactor (Figures g, h). Operational view of the
electrochemical cell connected to a programmable
DC power source (Figure i) simulating large-scale
bias-assisted water splitting. Figure (j) shows an
indigenous stainless-steel gas-separation and
storage unit equipped with precision gauges and
controllable flow valves, enabling safe, quantitative
collection and monitoring of evolved hydrogen and
oxygen gases, supporting its potential application in
decentralized, scalable hydrogen production
systems.

C. StableSilver Nanoparticles (AgNPs)
e Long-term stable (=15 years) AgNPs were
generated in situ within:
» Si0Oz -TiOz
» Si0O2 -ZrO2
® Hydrophobic coating matrices were

developed at room temperature using wet
chemical/sol-gel processes.

e The coatings exhibited enhanced
antimicrobial and antibacterial properties.

D. Reactive Glass-Metal Interaction (RGMI)

e A novel Reactive Glass-Metal Interaction
(RGMI) was discovered at 550°C under
ambientconditions.

e Gold nano-islands (GNIs) interacted with
sodium aluminophosphosilicate glass
driven by:
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» Intrinsic catalytic activity of gold
» Glasschemistry
» HighNa" ionmobility

Key Findings

Adsorption of Na and P induced lattice
distortionin Au(111) planes.

Smooth GNI-glass interfaces influenced hot
carrier dynamics.

RGMI provides a versatile strategy for:
» Catalysis

» Sensing

» Optoelectronics

E. Battery and Energy Storage Technologies
E.1 Paperator Separator Technology

CCCRI-developed PAFPERATOR separator
testedin:

» Li-ion batteries
» Na-ion batteries
» Supercapacitors

Performance comparable to commercial
PP/PE separators.

Semi-bulk scale process cptimized and
ready forcommercialization.

LOlsreceived from:

» Eyamauto Green Energy Pvt. Ltd,
Ahmedabad

» Universe Mobility Pvt. Ltd., Kolkata
Technology licensing initiated by BDPD.

Joint proposal planned with Eyamauto
Green Energy for cobalt-free cathode
development.

E. 2 Cellulosiclon Exchange Membrane for RFBs

Developed under CSIR Fast Track Mission.

First-of-its-kind cellulosic |IEM scaled up to
300 x 300 mm.

Physical properties comparable to Nafion.

Electrochemical testing conducted at CSIR-
CECRI.

Patentfiling under fast-track mode initiated.

Double-decker IEM fabrication machine
designed and installed.

E.3 Biomass-Derived Carbon from Water Hyacinth

Developed under CSIR Waste-to-Wealth
Mission.

Process developed for battery-grade and
supercapacitor-grade carbon.

Performance comparable to commercial
carbons.
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-
Plant-to-fiber extraction facility established. -
Patentfiling initiated.
Supercapacitor fabrication facility under
establishment.
E.4 All-Solid-State Lithium Metal Batteries
(ASSLMBs)
® LLZ0O-based ceramic electrolyte plates (40 x
40 mm) fabricated using tape casting.
e Rectangular high Ah cell configuration
designed.

e Collaborationinitiated with a Kolkata-based
private company.

High

Patent No, 838554
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SALIENT FEATURES
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satsfaciory  ekctrochemical
performance, flame retardant,
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and kow cost product and
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PAPERATOR: A CSIR Product 9 e

Paper based Ceramic Separator for LIBs, NiBs & Supercapacitors
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Semi-automated PAPERATOR Fabrication Unit
designed by CSIR-CGCRI

= Costing rone

Product oulput: 7 ope oo i
el Forem [ W 60 s, L 100 meter)

F.Nanomaterials

e WO, nanourchine synthesized for
sonophotocatalyticapplications.

e Bi,0,5e nanosheets synthesized for
photodetector and photocatalytic
applications.

e Composite electrolyte of GDC-CuOQO
developed for low-temperature SOFC
operation.
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i) ufEisr &1 T wEgeE IO # fom 3 e
TRIATZSR WTTTeF! 31 fersrra

i) fears afom S ST STEE-fe A

iii)  srTfer T wiE
® 13-1.4 Aecm’ @1.4-1.5 V 3R 800°C =T #rer = w9

100x 7 & 379 & 399 95y 9t SOF Ushal & &
Testre, famra 3 fmmr

® T IXFHIHH H TSN IR FHIN R AEa 32T
0.3-0.4 Nm*/h/kW @1.4-1.5 V, 800°C =& @< kW SOEC

T T T |
® TSI T FATHART F for ST Wele et F |
aftaterr & oia & st afoms:

® 13-14Ascm*@1.4-1.5V 31T 800°C 3= ATIH 91T =
T opetable F TF CD % WY AW F THUFA I F
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® wF XTI W AW SR el 3SeTE 0.3-04
NmhkW = T kW SOEC ¥ =T Tiemr 3R SOEC
Ty U & e T2 By

®  THSIEH! T IS WA & for 37w Hiele

(A) CSIR Projects (FTT/FBR/FTC/NCP/Mission/

HCP, etc.)

PROJECT-1

i) Name of the Project: Development of Solid
Oxide Electrolyser Technology for Hydrogen
Generation

ii) Project Outcome Focus: Applied Research —
Mission Mode

iili) Summary of the progress:

Key Objectives:

e Design, development and fabrication of high
performance SOE single cell of dimension
upto100x with a CD of 1.3-1.4 Acm™ @ 1.4-1.5 V
and 800°C opetable with high temperature
steam

e Design and fabrication of stack
interconnects and testing of kW SOEC stack
with targeted output 0.3-0.4 Nm/h/kWw@
1.4-1.5V,800°C.

e To develop sealants suitable for SOEC stack
application.

Envisaged Outcome at the end of the project:

e High performance of SOE single cell of
dimension with a CD of 1.3-1.4 A.cm™@ 1.4-15
V and 800°C opetable with high temperature
steam

e Development of stack interconnects and
testing of kW SOEC stack with targeted
output 0.3-0.4 Nm?*/h/kW & road map for the
SOECsystem integration

e Sealants suitable for SOEC stack testing
application

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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Progress during the period of report (few bullet points only)

Deliverables Envisaged Deliverables Achieved

e lLarge area fuel electrode | ® Testingofsingle cel10cm = 10cm * 1.5mm | with LSM-YSZ/LSM and

supported cell (10cm = 10cm) LSCF as air electrode, LSC-GDC as the buffer and GDC as the has
testing. beentested withCD>12-1.3Acm”@800°Cand14-15V
® Suitable sealants for SOEC stack | ® Thermal cyclability of the rigid sealant has been tested with in-situ
application steam generator. Endurability of the sealant at constant ~200h
® KWscaleSOEstack operation with superheated steam shown good stability data. The

thermal cyclability has been tested for = Scycles

e Upscaling the SOE cell making in industrial facility at CUMI has
been started for large scale cell productionization and ToT handed
overto CUMIon19" July 2024

o 5 kW SOE stack and kW scale SOE stack has been developed and
put in order for testing and performance evaluation targeting H2
throughput of 0.3 Nm3/h/kwW

afeaTET-2 PROJECT-2

i) uREeET 1 WA S Yo AN 39 U= ue i) Name of the Project: Advancing Fuel Flexibility

o u 5 g : f Solid Oxide Fuel Cell through Development of
e, = o % Trem | 3 el © , : .
= e sl Compatible Multicomponent & High Entropy

G oA < ST srg (TEd-060304) Alloy Cerments/Oxides (NCP-060304)
i)y ofatsn ® oftore o e #feE wET T i) Project Outcome Focus: Niche-creating
e Research
; . ili) Summary of the progress:
iii) - srvfer =T TR _ ,
The high entropy alloy Cermentsfoxides has
T TR T BT ST % % 1 e o (o Sed et been synthesized to cater the issue of carbon
Ty s SR/ SiieTeE T AYETd fHAT T &1 U deposition on the fuel electrode. Ni-GDC/YSZ
g ho & : . and novel multicomponent HEAs/HEOs as
e aﬁ'{qqa'g"azﬁﬁ ;@éaﬁaﬁ o improved/enhanced electrode and catalyst
ToE SR IEE AU % T et o e material were developed. In addition to it, HEAs
a1eTan, HEAs TATE evaee SOFC & v us a1 CH,/CH, anode electrode for SOFC as an internal CH,
Gﬁ?mzﬁmm FETH 32 & 37U 4 ez /simulated biogas of CH, and CO, in the ratio 3:2
5 R o b reformate and H, using optimized materialsand
S H, 7 37 SR AT SR A SIS :
He e WEF_ = naﬁ'«: 2 i evaluation of testing protocols with air
IO SIETehTer k1 Feeieh el € | Wie et o e Se e electrode. By performing fuel reforming directly
(et TUR) FX | T GUREH H AATIHA T & within the cell (internal reforming), the need for
ST &, Forr w vt i SR Gt €7 @ A T external reformers is eliminated, leading to a
’ 5 . . more compact and potentially cost-effective
S €1 50 S, e il e H system. Additionally, internal refoerming can
TR X Gl ¢, AT TR Wiehar @ IS gRT aavas improve thermal management, as the
T T AR A & THE T T ST T e reforming process itself contributes to the
SR COK & & e o e overall heat required by the cell. Advantages of
y i this includes the capturing of deposited carbon
CIRIE and conversion to COx, enhancement in
P fre . 3 A mechanical stability and also reduction in
o ya PR S (e ) e thermal stress
Liab ikl S 2 b ) Project Title: Coal derived syngas as fuel for Solid
=T Oxide Fuel Cell (SOFC) - (WP-2);

Objectives:
a) Fabrication and evaluation of single cells having

a) T T U Tt F Ao 5 e § 99 S99 Serere are
IS TS T AT 7 Joaie

aiftfe ufddes 202425 | 4 —riTIer
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c)
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F. ]
fuel electrode capable of handling mixtures of
gasesobtained fromsyngas
Optimization of electrochemical performance
with durability test for =250 h in single cell

Fabrication, assembling and demonstration of
SOFC stack to the tune of rating 1 kWelusing
simulated syngas

Major outcomes/deliverables achieved:

e Synthesis of 1- 16 wt.% Ceria doped NiO-YSZ
(NAC) fuel electrode composite using
dispersed method and perform the
reformation study under simulated
environment for its applicability in
fabricating internally reformable fuel
electrode supported Solid Oxide Cells (SOCs).

e Fabrication of NAC cells (5cm * 5cm) with
optimized dopant concentration of 1&3wt. %
Ce with conventional (LSM) and MIEC air
electrode have been done using CGCRI's
patented Tape-casting, room temperature
lamination and screen-printing technology
followed by subsequent heat treatment in
the temperature regime of 1100-1400°C.
Fabrication of large area cells of dimension
10cm % 10cm are also under process.

e 1 wt% Ceria loaded NiO-YSZ/YSZ/LSM-
YSZ/LSM has been tested simulated gas
mixture gas having similar composition as
syngas derived after coal gasification at
differentsteamto carbon ratio.

e Small 4 cells stack having cell dimension of
5cm x 5cm has also been tested having fuel
electrode support of 1 wt.% Ceria loaded NiO-
YSZ and MIEC air electrode, Current Density
of 0.8 Acm” @2V has been achieved.

PROJECT-3

Name of the Project: Honeycomb GClass
Supported Hybrid Metal Nano-islands for Visible
Light Driven Hydrogen Evolution

Project outcome focus is: Basic Research
Summary of the progress:

We synthesized a photocatalytic system based
on gold nanoparticles immobilized on a glass-
based porous scaffold through reactive metal
support interactions. The synthesis of scaffold-
structured H-glass involved the following steps:
(i) preparing a dense solution by dispersing fine
H-glass powder into a mixture of water and 1%
polyvinyl alcohol (PVA) solvent,; (ii) immersing
polyurethane (PU) foam into the prepared
solution. (iii) removing, squeezing, and drying
the soaked PU foam under an infrared lamp; and
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(iv) heating the dried PU foam according to an
optimized schedule. The SH-HGNPs were
synthesized using a following method: a 50 nm
thick gold (Au) film was DC sputtered onto the
scaffold-structured H-glass, followed by heat
treatment at 550°C for 15 min. This structure
exhibits a high solar-to-hydrogen (STH)
conversion efficiency of 2.2% under simulated
solar light. Long-term cycling tests
demonstrate stable H2 evolution, with observed
declinesin efficiency caused by surface hydroxy!
and carboxyl group formation, although it is
effectively restored through plasma treatment.
These findings provide valuable insights into
the design of robust and efficient photocatalytic
materials, advancing the potential path for
scalable commercial applications.

PROJECT-4

CSIR Fast Track Mission on RFBs

i) Project Title: Development of Cellulosic lon
Exchange Membrane for Redox Flow Batteries
(RFBs)

ii) Project No.: HCPOOS3

Objectives: The major objectives of the proposed
programare;

e Development of low cost cellulosic ion-
exchange membranes (IEMs) for Redox
Flow Batteries with high proton
conductivity, low chomic resistance,
chemically inert to the redox environment,
lowered thickness and high thermal
stability.

® The developed IEMS will be tested at CSIR-
CECRIwith standard and existing RFBs.

e Theoptimized composition and process will
be further scaled up to produce 300 mm
width |[EMS of different verities.

Achievement:

e EMDD recently developed a first-of-its-kind
Cellulosic IEM and its process of fabrication
in large scale (300x300 mm) for Redox Flow
Batteries. The physical properties as
obtained are found comparable to
commercial ion exchange membrane like
NAFION. The developed membrane tested
at CECRI and electrochemical cell
performance found satisfactory. The Patent
has been submitted to URDIP under fast-
track mode. Further refinement of surface of
IEM has been undertaken.

e EMDD designed double-decker IEM
fabricating machine and installed for




CGCRI developed cellulosic lon Exchange Membrane (IEM) for Redox Flow Batteries & PMFCs

In-Bowns denigned Z-Cont maching | W30 mm

oped Tramnparent IEM
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™)

making large scale membrane of 300x300
mmsize.

PROJECT-5
CSIR Waste-to Wealth Mission

i) Project Title: Valorization of biotic & industrial
wastes for energy storage applications in
Lithium-ion battery& Supercapacitor.

ii) Project No: HCPOO54, WP27

ili) Duration: 28.01.2023-31.03.2026

iv) Deliverables:

Process: A semi bulk scale process for making

electroactive carbonaceous materials derived from
waste materials (biotic waste/Textile waste)

Products:

e Battery grade functionalized carbon for
use as anode materials for Lithium-ion
batteries with following technical
specifications; Granularity: D50 15-20 pm,
Surface Area: 1.0-2.5 m/g, Tap density: 1.2-15
g/em’®, Moisture content: <500 ppm,
Capacity: 270-350 mAh/g @CAH0, Columbic
efficiency: >90%

e Supercapacitor grade active carbon for use
as electrode materials in Supercapacitors
with following specification: Structural
integrity: Crystalline with graphitic
structures, Bulk density: 0.5-1.2 g/cm®,
Particle size: 25-45 ym, Sp. surface area (BET):
900-1000 m’/g, Average Pore diameter: 2-5
nm, Porosity: 40-60%, Bulk conductivity: 2-5
S/cm, Effective capacitance: 40-80 F/g (at cell
Level by CC-CDC)
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® Under the above CSIR Waste-to Wealth
Mission, EMDD successfully developed the
process of making Battery and
supercapacitor grade carbon from Water
Hyacinth plant biomass. EMDD designed
and established Plant to fiber extraction
facility fromm Water Hyacinth biomass. The
optimized process of making graded
carbon delivered excellent quality graphitic
carbon, which tested successfully in LIBs
and Supercapacitor. The lab is now going to
establish Supercapacitor fabrication facility
under this project for making symmetric
supercapacitors.

(B) Externally Funded Projects (GAP/SSP/CLP{
TSP, etc.)

PROJECT-1

i) Name of the Project: Development and Scale-
up of Indigenous Next Generation Solid Oxide
Fuel Cell (SOFC) Technology and
Demonstration of Process Line (10 kW) for
Prototype Production (GAP 0387)

if) Project outcome focus: Applied Research -
Industry demonstration scale project

iii) Funding Agency: CHT-OIDB
iv) Summary ofthe progress:
Key Objectives

® To scale up the anode based SOFC
technology from TRL-4to TRL-7

e The project targets to utilize the expertise
and facility created to develop the
complementary technology of SOEC for
conversion of power to fuel (TRL-5)

e Fabrication of 10 cm x 10 cm x 1.5 mm yttria
and scandia stabilized zirconia electrolyte-
supported SOFC

e Development of 1 kW RSOFC and, design
and development of stack bipolar plates
with novel flow field design for SOFC and
RSOFC

Envisaged Outcome at the end of the project
® Madein India stackand SOFC systems (TRL-
7)

e Establishment of the indigenously
developed end to end process line (10 x TkW)
in one shift operation for SOFC single cell
manufacturing

e Cost effective SOFC system comparable to
benchmark standards
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® AT H, T (Seuer-5) & WY wWE qEAe W e SOEC stack based on indigenous technology

with atargeted H2 generation (TRL-5)

Progress during the period of report (few bullet points only)

Deliverables Envisaged

Deliverables Achieved

® Facility creation and operation of
the clean room for SOFC cell
making

e SOFC indigenous stack with DC:
ACinversion system

e Development of new electrode
materials

e Thermallycyclablesealants

500 W classstack assembly is made with initial start-up process and
power draw made for the stack. The thermal cycling has been put
forwarded for morethan 10 cycles.

Established the protocol for testing the SOFC stack with scripts in
HYAL commands towards 24 x 7 h remote operation with customer
defined safety alarms for cell, stack and gas flows. Successfully run
for the remote operation for =500 h.

Cells are developed with internally reformable catalysts for the
uptake of reformate NG and alsodirect NG

Indigenous thermally cyclable compressive sealants for short stack.
However, optimization in regard to the leak rate and compatibility
instack operational atmosphere is under process

First ever completely indigenous 12 kW SOFC test bench having
stack builtin the systemwith DC:AC inversion

fatT-2
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PROJECT-2

Name of the Project: Indigenous Development
of Electrolyte Supported Reversible Solid Oxide
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Fuel Cell (RSOFC) Stack and its Demonstration in
Power Generation and Hydrogen Production
Modes

i) Project outcome focus: Applied Research
ili) Funding Agency: DST-AHFC

iv) Summary of the progress:

Key Objectives

e Fabrication of 10 cm x10 cm x 0.02 mm yttria
and scandia stabilized zirconia electrolyte-
supported SOFC

e Developmentofl kW RSOFC and, design and
development of stack bipolar plates with
novelflowfield designfor SOFCand RSOFC

Envisaged Outcome at the end of the project

e Development of key powders and electrodes
for RSOFC

e 10cm x10 cm x 0.02 mm yttria and scandia
stabilized zirconia electrolyte-supported
SOFC

e Design and development of stack bipolar
plates with novel flow field design for SOFC
and RSOFC

e DevelopmentoflkW RSOFC

e Demonstration of 1 kW SOFC in power
generation mode
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e Demonstration of 500 W RSOFC stack
e Multi fuel (H, natural gas (NG), Syn-gas)
capability testing of stack

REiG

Progress during the period of report (few bullet points only)

Deliverables Envisaged Deliverables Achieved
e Develop novel electrode | @ Double perovskite material NdBaSrMn206+A (NBSM) has been
materials synthesized. The material exhibited the phase purity and near net
e Stackconfiguration design microstructures. The electrochemical performance as an air
electrode reveals a CD of approximately 0.578 A/cm?®, and 0.537

Afem®FCand EC mode respectively.

e Both external manifolding and internal manifolding aided stack
configurations have been finalized and proposed for comparative
evaluation ofthe performance

qRAT-3 PROJECT-3
i) afEieET @ AW 36 SeiaE F fOE eEgee e ® i) Name of the Project: Development of Fuel
for TS s F fer mE e gaTE (e Electrode Supported Single Cell for SOEC
0310) = Application for Hydrogen Generation (CLP 0310)
_ i) Project outcome focus:Industrial Research
i) e - iii) Funding Agency: M/s Carborundum Universal
i) for e ety S e g iv) Summary of the progress:
iv) rfer =T | CGCRI is responsible for providing all technical
AT AT A AT e T e o 4l guidance and co-operation in optimizing the
i P s = production parameters based on their know-
3'f"i.i% T T 7 W TEAR AR SR AT T FH how. Documentation related to final ToT for the
ToT0 TeieR & | Uehed weris foymmor & foru aifee Samd) @ defaa single cell fabrication and subsequent handing
e 3 aE § T B 8 9end oedE vew & feens over to CUMI against mutually agreed license
s - fees.
TUEEATE 1 T |
. Sad About the S&T Achievement:
RASE ' e Fabrication and upscaling of fuel electrode
@  ISIAI2TRENE i WSS WhHHAT ARl ® A ER I ST supported single cells based on the existing
ToEE O U IS ST T R 3 e process technology of CGCRI and
3 g st B - demonstration for such single cell making
M(\ o . ) )® ¥ process in association of CUMI (M/s
U e TR (T ST F o A Carborundum Universal Ltd)
qRuT: Outcome:
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e Patents filed in research collaborative work
with Industry- CUMI, Carborundum. Patent
has been filed with a Patent: Ref. No.
2024150286 CSIR Ref no- O06INF2024,
entitled “Title: Fuel Electrode Supported
Solid Oxide Electrolyser Cell based on Roll -to
- Roll Casting - A Process Thereof”

e Technologies transferred / developed on
existing technologies / process know-how
related to various components (e. g. LSM-
based air electrode powders and paste for
functional layers and current collection
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layers, YSZ-based porous supports for

thermal treatment of the half cells) required

forsingle cell fabrication to CUMI. (ToT fee: 118

Lakhs)

PROJECT-4

i)

ii)
iii)

iv)

Name of the Project:

Nanostructured

Semiconductor-Conjugated Polymer based
Hybrid Photocatalysts for Efficient Solar Water
Splitting (CAP0376)

Project outcome focus: Applied Research

Funding Agency: SERB
Summary of the progress:

Dual Active Site Mediated Photocatalytic H,
Evolution Through Water Splitting using
CeO,/PPY/BFO Double Heterojunction
Catalyst: A high photocurrent density of 5.5
pA cm” with more negative Flat band
potential (-0.47 V vs Ag/AgCl) has been
obtained for CeQ./PPy/BFO compared to
single heterojunction CeQ.,/PPy (~ 19 pA
cm” and -0.42 V vs Ag/AgCl). Remarkably,
Ce0,/PPy and CeO,/PPy/BFO demonstrated
32 and 71 times higher H, generation,
respectively, than pure CeQO, A double
heterojunction n-n-Z-scheme charge
transfer pathway has been proposed based
on possible band edge positions of
semiconductors.

Dual Regulation of Band Gap Engineering
and Improved Charge Separation in S-
Scheme Mo-doped Bi,WO_ /PPy
Heterojunction for Remarkable
Photocatalytic Hydrogen Generation: The
optimal content of 2 wt% Mo-BiWO, as a co-
catalyst in the heterostructures reaches a
remarkable H, production rate of
131mmeolg’h™ with an 18% higher apparent
guantum efficiency than pure PPy.
Moreover, heterostructure displays 200-fold
higher photocurrent density with fortuitous
photostability.

Efficient Photocatalytic H, Ceneration via Bi-
S Bond and Interfacial Electric Field Driven
Direct Z-Scheme BiOCI/Cu,SnS,
Heterostructure: The optimized BCTS-5%
heterostructure exhibits an H, generation
rate of 827 mmol g ' h ' which is ~ 4 times
higher than that of pristine BIOCI|. Density
functional theory (DFT) calculations further
reveal a Bi-S bond (bond length ~2.85A) and a
minimal work function (237 eV) for the
heterostructure, which is crucial for boosting
the H, evolution rate.
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Slurry based photocatalyst layer for
immobilization on panel reactor and gas
separation chamber, photochemical
reactor panel for photocatalytic water
splitting. With the aim of realizing this
technology, it is pertinent to immobilize the
photocatalyst onto a suitable substrate.
Herein, we have investigated the
application of photocatalyst slurry for
coating onto various substrates, and a
detailed photoelectrochemical analysis has
been carried out to understand the effect of
binder on the photoelectrochemical activity
ofthe photocatalyst slurry.

PROJECT-5

i)

ii)
iiii)

iv)

Name of the Project: Combating antimicrobial
resistance in medical implant infections using
novel functionalized polymer nanostructure
coatings (CLPO311)

Project outcome focus: Applied Research

Funding Agency: ICMR
Summary of the progress:

®

Development of polymer based
nanoformulation with potent antimicrobial
and antifouling activity

Biopolymer (chitosan nanoparticles NPs)
and few metal oxides NPs (CeO, and Cu,0)
are incorporated within the chitcsan NPs
using ionic gelation method.

A series of conjugated polymer
nanostructures and CeO, NPs (different
loading variation) incorporated conjugated
polymers nanchybrids (NHs) are fabricated.

Polymer based nano formulation has been
developed by emulsification crosslinking
method for chitosan based nanoformulated
methylglyoxal as active pharmaceutical
ingredient (API) using different surfactants.
Evaluation of the nano polymer(s)
effectiveness against different pathogenic
organisms in vitro, deciphering its
mechanism of action, and assessing the
biocompatibility, safety, and cytotoxicity in
vitrousing mammalian cell lines.
Understand the mechanism of
antimicrobial activity for the polymer
nanoformulation.

PROJECT-6

i)

Name of the Project: Highly efficient Glass
based flexible electrolyte materials for
rechargeable sodium-ion battery
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Project outcome focus: Basic and Applied
Research

Funding Agency: DST
Summary of the progress:

We introduce an inexpensive, rapidly dissolvable
inorganic glass material, water glass (W-glass),
which enhances the ESW of aqueous
electrolytes and enables the synthesis of solid-
state, self-supporting aqueous film (SSA-film)
electrolytes. These SSA-film electrolytes exhibit
an extended ESW of up to 35 V and a
conductivity of approximately 10° S/cm at room
temperature. To evaluate their electrochemical
performance, a Na-ion solid-state cell
(Na, ..MnO.fSSA-film/NaTi,(PO).) was assembled
in a 2032-coin cell configuration, achieving an
initial discharge capacity of 130 mAhg' at a
current density of 0.03 mA/cm?®. Thiswork offers a
cost-effective and scalable solution for
advancing high-performance ARNIB
technology, addressing critical barriers to
commercial adoption.

PROJECT-7

i)

if)
iii)

iv)

Name of the Project: Catalyst assisted co-pyro-
gasification of biomass with plastic for hydrogen
enriched fuel gas production towards advancing
fuel flexibility in Solid Oxide Fuel Cell (GAP-0390)

Project outcome focus: Basic research
Funding Agency: ANRF (SERB-SRG)
Summary of the progress:

The physico-chemical characteristics for GA
revealed high volatile matter and less amount of
ash which suggests better thermal degradation
properties compare to other feed materials as
the high amount of ash in the biomass acts as
heat sink. Lower amount of nitrogen and
negligible sulphur in GA suggests lesser
pollution which adds to the environmentally
friendly and cleaner feedstock. Blending of GA
with plastic showed drastic change in thermal
degradation behavior and kinetic behavior
under oxidative atmosphere using iso-
conversional method. The activation energy
required for GA degradation was much higher
but it was decreased after blending polythene in
equal proportion. Thus, the study suggests less
energy requirement for the blended
composition compare to CA alone. This might be
because of certain series-parrallel reactions like:
reformation, cracking etc. occurring within the
system which weakens intermolecular bonds
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and lessens the energy requirement. In
addition, polythene has major composition of
carbonand hydrogen which ondegradation will
add up to the more hydrogen concentration in
the fuel gas. The synthesized Ni-AlLO, catalysts
showed the decrease in BET surface area with
increase in Ni concentration. Though all the
compositions showed mesoporous nature but
the pore volume & pore diameter for 7.5 wt.% Ni-
AlLO, was slighthy higher than 10 wt.% Ni-ALO..
The co-processing of GA with plastics reduced
the energy input as revealed from activation
energy data, making thermal conversion more
feasible in low-energy environments. These
data are useful for the effective reactor design
for gasification process. Developing tailored
catalysts for biomass-plastic blends could
unlock more efficient hydrogen rich fuel gas
production for effective utilization in solid oxide
fuel cell.

PROJECT-8

ii)

iii)

Name of the Project: Development of Solid
Oxide Electrolyzer Cell & Short Stack for Blast
Furnace (BF) Top Cas Utilization to Reduce CO,
Footprintinthe Iron Making Process (CLP-0312)
Project outcome focus: Applied Research

Funding Agency: Ministry of Steel (Industry
partner: Tata Steel Ltd.)

Summary of the progress:

The project has been sanctioned in the month
of March 2025 and thus literature survey has
been done to initiate the experimental work.
The recent literatures were reviewed
considering the solution of the industrial
problem which needs an ultimate solution.
Some of the challenges for the process involves
long term stability in terms of its performance
and also the carbon deposition over the fuel
electrode surface blocking the active sites for
further reaction. In addition to it, other
challenges include degradation of electrode
materials, delamination of air electrode
materials, maintaining steam to carbon ratio
and internal methanation reaction which can
change the product output ratios. The tentative
composition for the initiation of the project will
be Ze-Ce doped / dispersed system compatible
with CO, electrolysis in dry and wet condition
and its comparison with the standard anode
supported cell developed by CSIR-CGCRI.
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(C) In-house & CSR Projects
PROJECT-1

i)

i)

Name of the Project: Novel electrode(s) towards
electrochemical valorization of CO, and steam
via co-electrolysis using solid oxide cell (OLP-
0727)

Project outcome focus: Basic Research
Summary of the progress:

The CO,-steam co-electrolysis study was
performed in a single cell stack configuration
with cell having Ni-YSZ/YSZ/LSM-YSZ/LSM
configuration. Two process parameter variations
i.e. steam to carbon di oxide ratio and applied
voltage were studied. Results showed maximum
current density (CD) of 0.253 Alcm” @ 1.5 V for a
steam and CO, flow rate of 2505 mL/min and 200
mL/min, respectively. Following this, at this fixed
flow rate of steam and CO,, C.D. at different
voltage was studied which showed maximum
C.D. of 0.43 Afem’ @2V. Further for endurance
and stability of the cell, the cell was put under
constant voltage of 1.5 V for 4 hrs and the
variation in current density was investigated. The
results showed minute deviation in the C.D. that
may be due to slight coke deposition on the fuel
electrode.

PROJECT-2

i)

Name of the Project: Two-dimensional (2D)
Materials and their Heterostructures: Synthesis
and Application as Nanogenerators of Advanced
Oxidation-Reduction Processes (AORPs)

project outcome focus: Basic Res
Summary of the progress:

2D Bi,O,Se and WO, nanourchine have been
synthesized. Sonocatalytic activity has been
explored for the degradation of the mythelene
bluedye.

PROJECT-3

N

iii)

Name of the Project: Development of long time
stable (7 to =17 months] AgNPs have been
generated in-situ inside the SiO,TiO, and SiO,
Zr0, based hydrophobic coating matrix at RT to
enhance antimicrobial/ antibacterial property of
the coating by sol gel processing

Project outcome focus (a)Basic Res
Summary of the progress:

AgNPs are widely used in the pharmaceutical,
environmental, and bio-medical and food
beverage industries due to their antibacterial
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resistance, catalytic effect,

photovoltaic,

photocatalytic, sensors etc. properties. But it's
stability is very low in normal condition. Here
stable AgNPsinside coating matrices have been
developed.

Aboutthe S&T Achievement:

AgNPs have been generated in-situ inside
the SiO, ZrO, & SiO, TiO, based hydrophobic
coating matrix at room temperature (RT)
derived from tetra alkoxytitatanium (TAT)

/tetra alkoxyzirconium (TAZ), tetra
alkoxysilane (TAS) and
epoxyalkyltrialkoxysilane (EATAS) along

with PDMS and silver salt by spray and dip
coating technigue.

AgNPsstable (=17 months) inside the matrix

Enhance antimicrobialf antibacterial/
corrosion resistance property of the coating

Coating can be cured at RT within 4-5days
Hardness of the coating 3H (ASTM D3363)

AgNPs are stable under humidity test (ASTM
D2247)upto28days.

Outcome: This work can be applicable for
biomedical field in health care products, food and
beverage uses. The above process will be filed
patentin India (under progress).

Normalized absorption intensity
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Room temperature (RT) curable long time stable (>1.5 years] AgNPs embedded Si0,Zr0, based
hydrophobic coatings on glass substrate and its characterizations.
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Glass with firmly embedded metal nano-particle has been utilized for the synthesis of Cs3Bi2I9
perovskite, which was utilized as a photodetector to detect the Ultraviolet light.
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FIBRE OPTICS AND PHOTONICS
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Special strain sensors based on Fibre Bragg Grating
(FBG) were used to monitor railway assets such as
wheel impact load (WIL), train speed, wheel counts,
and online bogie weight. In order to optimise the
parameters and attain the maximum load, the
sensor housing portion was simulated. The FBG
sensor was manufactured, and the sensor housing
was constructed locally using S55-316 steel. The
housing was constructed with clamps that made it
simple to attach beneath the rail. The sensor housing
was calibrated in SERC loading system before field
application. The Indian Railways system has chosen
to use the UC-55standard rail. Using the appropriate
room temperature curing adhesive, a single FBG
sensor was affixed to sensor housing. Online data
(wavelength shift in nanometres) has been captured
during train passes as a testing part since the sensor
housing was fixed in the Managlore Railway Bridge.
Target parametersare computed from the rawdata.

The steel industry frequently uses
thermocouple-based methods for temperature
measurement. However, some thermocouple
probe/pyrometer devices are not appropriate
because of inaccessible locations. These structural
linesinclude the downcomer pellet mill and the blow
pipe in a blast furnace. Five FBG sensors in a single
fibre have been manufactured, correctly packaged,
and installed in a blow pipe. Four of these probes
were fastened to the blow pipe so that we could keep
an eye on the temperature while the plant was

A-C: The sensor housing and simulation, D-E: packaged sensor housing and calibration process,
F: sensor under Indian Railway (Mangalore bridge))
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operating. Additionally, a single probe with 12
sensors was created to assess the temperature
profile of a circular pellet structure. The ANN
method was developed to determine the hot spot
measurement of a blow pipe with an alumina
composite liner for the inner line. This is crucial for
identifying hot spots where the liner's thickness is
thoughttobedropping.
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(A) CSIR Projects (FTT/FBR/FTC/NCP/ Missionf

HCP etc)

PROJECT-1

1) Name of the Project: Fiber optic based wayside
Railway Asset Monitoring System (FRAMS)

ii) Project Type:CSIR-FTT Project

iii) Project outcome focus: Applied Research

iv) Summary of the progress:

e Novel algorithms have been developed by
CSIR- SERC for determining the axle loads,
wheel counts, uneven loading in the wheels
from the passing trains and also to identify
the wheel flat defects. A wheel flat
identification technique using Singular
Spectrum Analysis is developed. In the
numerical investigation, the rail is modelled
as beam elements and the sleepers as
simple supports. The displacement profile
due to the simulated rolling of a flattened
wheel, from the literature, is generated. The
dynamic strain data is evaluated from the
displacement vector and employed in the
signal decomposition technique, to identify
the presence of flattened wheel among the
set of wheels passing over the instrumented
rail. A GUI has been developed for real time
response monitoring and evaluating the
various parameters from the measured
responses.

e |Initial activities jointly conducted by CSIR-
SERC and CGCRI on the proof of concept
demonstration was carried out by
instrumenting strain gages on the railway
track and responses were measured during
the passage of trains. An array of sensors was
instrumented on toa portion of railway track
and responses were measured under static
and dynamic loading using a test train
formation. Static tests were conducted for
calibration of the instrumented sensors
using the measured responses. The strain
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responses obtained from the sensors
instrumented on the flange of the rail was
used for counting the number of axles.
Responses were recorded during the
passage of trains at various speeds. The
number of axles passed was evaluated for
each speed and the algorithm was found to
be able to identify the exact number of axles
as per the train formation used for all the
speeds. The developed instrumentation
scheme was installed in three railway sites
and the data was recorded for one week for
more than 50 train passes. The responses
were analyzed and it was able to identify the
number of axles, uneven loading, loading on
each axle from the measured responses. Also
data is collected from the test track
established at CSIR SERC for simulating the
wheel flats. Validation of the algorithm for
wheel flat detection using the data
generated from laboratory model has been
carried out.

PROJECT-2

I) Name of the Project: Development of an Al-
based smart alarm system for predicting critical
temperature zone of large industrial structures (
HCP-42)- CSIR-HCP Project

ii) Project Type: CSIR-HCP Project
iii) Project outcome focus: Applied Research
iv) Summary of the progress:

Thermal model of industrial structure (blast
furnace blowpipe) developed and validated
through thermal imaging. An Al-based real-time
temperature prediction system was developed
using data from thermal model as well as real-
time data obtained from a known number of
embedded FBG sensors. An |OT-based alarm
generation protocol was used for alarm
generation before the occurrence of any critical
condition. Further, this technique was tested
with one instrumented blowpipe embedded
with FBG sensors. In addition, thermal profile
generation for the inaccessible side of down
comer in pellet plantwas also explored.

Achievements:

Thermal model of blowpipe: frustum shaped-
refractory lined structure obtained using CFD
modelling considering conditions (i) without erosion
and (ii) erosion at different locations in the refractory.
FBC sensor arrays embedded on blowpipe surface
and real-time temperature recording could be done.
Blast furnace blowpipe surface hotspot prediction

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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FBG sensor in downcomer in the pellet plant; inaccessible areas limit the thermography of the back zone.

REteTT-3 PROJECT-3
i)  OREISET T AH: TS SSRUT S5 I R & forg fare i) Name of the Project: Specialty Sensors for
e | Monitoring of Hydrogen Storage Tanks.

ii) Project Type: CSIR-Mission mode project (HCP)
i) aREET % T HiHeE R - e He uREtsT (TEi)

iii) project outcome focus: Applied Research

|||) Qﬁmuﬁmwmﬁ%wwm iv) Summaryoftheprogress:
iv) WS T QR e Demonstration of Fiber Bragg grating (FBG)
strain sensors on the liner of type IV
®  TiTHEMEIR-HITHEARAE H 2T IV AT composite cylinder at CSIR-CMERI.
TR TR e ST AT (Theioir) T T 61 e | e Development of package for FBG based
® FIR P ATHM T HTH F FTet ThHaST SR greeist hydrogen sensors operating at room
B ot i 1 T temperature
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In figure, (a) Array of 12 fiber Bragg gratings tested on the liner of type IV cylinder and
|b) developed fiber optic and electronic (resistive) hydrogen sensors
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PROJECT-4

i) Name of the Project: 1 kW Fiber Laser Based
System for Additive Manufacturing and
Strategic Application

ii) Project Type:CSIR-FTT Project

iii) project outcome focus: Applied Res.

iv) Summary of the progress:
1kW Fiber Laser System isdeveloped to integrate
with laser cutting machine for field trial in
Additive Manufacturing and metal processing
application.

Achievement:

1. Completion of field trial of CW 1 kW module
in Metal cutting at Sahajanand Laser
Technology Ltd., Gandhinagar and Omega
Innovation Ahmadabad.

2. Industry filed trial for cutting upto 10 mm
thick metal sheet issuccessfully completed.

3. Systemintegration is under process at CSIR-
CMERI, Durgapur for in house design and
metal processing for Additive
Manufacturing

(B) Externally Funded Projects (GAP/SSP/CLP/TSP
etc)

PROJECT-1
i) Name of the Project: Synchronized

Femtosecond Fiber Lasers around 1560 nm with
Controllable Repetition Rate for THz Generation
and Detection (GAPQ186)

ii) ProjectType:GAP

iii) Project outcome focus: Applied Res.

iv) Funding Agency: DRDO-DFTM

v) Summary of the progress:
The design of an ultra-stable, high-repetition-
rate mode-locked erbium fiber laser for terahertz

(THz) generation and detection has significant
implications for public health and safety. It
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enables sensitive detection of toxic chemicals
and biological agents, contributing to
enhanced environmental monitoring and
biomedical diagnostics.

Achievement:

1. Development of a numerical model of
Ultrafast Chirped Pulse Amplifier (CPA) fiber
laser to accurately predict required
components and necessary optimizations
to obtain sub-100 fs pulses.

2. Mode-locked CPA fiber laser with different
saturable absorbers delivering sub-100 fs
pulsesintherep.raterange of 40-100 MHz.

3. Sub-100 fs fiber laser with off-the-shelf
components and specifications as per user
requirement.

4. Ultrafast pulse duration as minimum as 68fs

isachieved.

PROJECT-2

i) Name of the Project: Development of 60 W
CW/QCW Thulium Fiber Laser (TFL) System (all
required consumables by Industry) utilizing
CSIR-CGCRI expertise on Laser Optical Engine

ii) Project Type:SSP

iii) Project outcome focus:Tran. Res.

iv) Funding Agency: Allengers global healthcare
(p) Itd., Chandigarh

v) Summary of the progress:

A QCW Thulium fiber laser (TFL) at around 2 pm,
having average power in the range of 60 W and
peak power of 600W, which is a potential
alternativetothe present gold standard surgical
Ho: YAG laser at 21 um for use in urclogy,
oncology and gynecology. In addition to the
unique advantages of fiber laser over YAG-
based solid state laser, all-fiber architecture,
portability with minimum maintenance, the
flexibility of tailoring the laser specification for a
range of power, energy, pulse duration and
repetition rate makes a single system usable in
multiple mode of treatment, say urinary stone
fragmentation aswellassoft tissue incision.

Achievement:

1. The cavity design, pump diode selection,
electronic control system design and
thermal management have been
optimized for a health care compatible high
end surgical instrument.

2. The high peak power at frequency more
than 100 Hz with low average power is
suitable for urinary stone dusting over




Commercial developed module
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fragmentation and natural wash out
through the urethra without pain and
scratch and prostate tissue surgery with
lower risk of surrounding tissue damage.

Through agreement, the industry partner is
successful in developing 15 modules so far
and at present continuing multi-centric
clinicaldemonstration.

CGCRI developed kW Ytterbium
fiber laser module

PROJECT-3

i) Name of the Project: Establishment of a Centre
of innovation & a Manufacturing Eco-System for
Sensors (CIMES) in Industrial loT

ii) Project Type:GAP
iii) Project outcome focus:Tran.Res.

iv) Funding Agency: Ministry of Electronics and
Information Technology

v) Summary of the progress:

Fiber optic long gauge and short gauge
strain sensors have been developed and
characterized.

Fiber optic displacement sensors have been
developed and characterized.

Fiber optic accelerometers have been tested
on a Metro rail via duct in collaboration with
Aimil Ltd.

NDA and McU has been signed with Aimil
Ltd. for developing the commercial
prototype of four sensors e.g. strain,
displacement vibration and tiltsensorsand
theirfield trials.

Load cells and accelerometers for
pantograph have been developed.

Two Grand Challenge programs have been
launched.

ToT for breakout detection system for billet
caster hasbeendone.
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Vibration sensors tested on a via duct at a Metro station in Kolkata

in collaboration with Aimil Ltd.
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PROJECT-4

i) Name of the Project: Sensors and Systems for
Oceanographic and Surface Morphological
Observation (GAPO187)

ii) Project Type: CAP

iii) Project outcome focus: Applied Research
iv) Funding Agency: Ministry of Earth Sciences
v) Summary of the progress:

® Design of fiber optic wave sensor and
fabrication of components

e Design of fiber optic depth sensor and
fabrication of components

PROJECT-5

i) Name of the Project: Design and Development
of DFB Fiber Lasers Array Suitable for Linear
Fiber Optic Hydrophone Array.

ii) Project Type:SSP

iii) Project outcome focus: Applied Research
iv) Funding Agency: DRDO-NPOL

v) Summary of the progress:

Deliverable of final prototype arrays of 2 set of 8
DFB fiber lasers with measured data of peak
power of each channel having output power
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characterization at Naval Physical and
Oceancgraphic Laboratory.
Outcome:
e Final prototype arrays (2 Nos.) with 8 DFB
Fiber laserswith in asingle lead fiber.

e 8 numbers of DFB fiber lasers in each ITU
channels (8x8=64 Nos)

Peak power measurement of one set of 8 DFB fiber lasers array in OSA
when input power port is 1540nm under pumping at 980 nm laser diode
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(C) In-house & CSIR Projects
PROJECT-1

i) Name of the Project: Short pulsed thulium fiber
laser for glassfiber based Mid-IR source

ii) ProjectType:OLP
ili) Project outcome focus: Basic Res.
iv) Summary of the progress:

Short pulsed thulium fiber laser with is
successfully developed at 2 um wavelength. The
achieved outputspecificationis

® Pulsewidth:100 ps-3ns
e Peakpower:=1kW

e Repetitionrate:2-5MHz
e Average power:7.3W

Outcome: One Technically approved project:
Development of a Pump Source at 2 pm using
Metallic Plasmonic Saturable Absorber for Mid-IR
GCeneration-Under Prime Minister Early Career
Research Grant (PMERC)
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(A) CSIR Projects (FTT/FBR/FTC/NCP/Mission/HCP

etc)

PROJECT-1

i)

i)

Name of the Project: "Design, Fabrication and
Demonstration of Type-IV Hydrogen Storage
Tank, Safety Valves and Leak Detectors -
Speciality Sensor for Monitoring of Hydrogen
Storage Tank"

Project Type: HCP

iii) Project outcome focus: Applied Research
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iv) Summary of the progress:
Contributed as Task Leader to mission
deliverables, including sensor-module level
development and integration activities aligned
with hydrogen technologies and national
mission objectives.

PROJECT-2

i) Name of the Project: Structural Health &
Condition Monitoring of Metallic Aircraft
Structures and Mechanical Systems

ii) Project Type:HCP

iif) Project outcome focus: Applied/Translational

iv) Summary of the progress:
Contributed as Co-Pl to project execution
through sensor- and system-oriented R&D
inputs, supporting reliability/condition
monitoring objectivesfor strategic applications.

PROJECT-3

) Name of the Project: Structural Health
Monitoring of Metallic Airframe
Activity 2: Development and Characterization of
Lamb Wave Transducers with Adaptive
Tunability and High Directionality using Piezo
Wafersand Patches

if) Project Type:HCP

iii) Project outcome focus: Applied Res.

iv) Summary of the progress:

1. Fabricated PZT wafers were tested at CSIR-
NAL and CSIR-NML, demonstrating
satisfactory signal performance.

2. At CSIR-NAL, performance was
benchmarked against standard commmercial
sensors, with comparable results, indicating
the feasibility of replacing commercial
sensors with CSIR-CGCRI-fabricated devices.

3. At CSIR-NML, identical PZT wafers were
evaluated for repeatability, confirming
consistent sensing performance at the
desired level.

4. Initial testing of PZT patches showed sub-
optimal signal response due to lead
connection issues causing noise and low
capacitance.,

5. After design modifications, including
improved end connections and enhanced
capacitance, the PZT patches exhibited
satisfactory and stable signal response.
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PROJECT-4

i)

ii)

Name of the Project: "Utilization of fly-ash to
develop phase change composites for thermal
energy storage for cold storage application”
CSIR Waste to Wealth mission mode”

Project Type: HPC

iii) Project outcome focus: Applied Res.

iv) Summary of the progress:
Development and characterization of 25" x 4" to
8" x 12" PCC blocks and lab level testing on fruits
andvegetablesintherange ofrange 4to 20°C.

(B) Externally Funded Projects (GAP/SSP/CLP/
TSP etc)

PROJECT-1

i) Name of the Project: Development of loT-
enabled Point-of-Care Sensors for Non-invasive
Detection of Neurotransmitters

ii) Project Type: CAP

iii) Project outcome focus:Translational

iv) Funding Agency: SERB (Govt. of India)

v) Summary of the progress:

Continued prototype development and
iterative optimization of a smartphone-
interfaced, loT-enabled PoC platform for rapid,
non-invasive neurotransmitter screening from
urine, including device-level integration and
performance validation activities.

NeurOnScreen™ prototype
demonstrating real-time
neurotransmitter selection and
smartphone integration. The
CSIR-branded handheld
electrochemical sensing unit
interfaces with a mobile application
to detect key biomarkers such as
dopamine, epinephrine, and
norepinephrine

PROJECT-2.

Name of the Project: Development of a Point-
of-care Sensor for Early Diagnosis of Hepatitis C
Viral Infection

Project Type: CAP
Project outcome focus: Translational
Funding Agency: DBT (Govt. of india)
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Advanced PoC diagnostic platform
development for early HCV detection,
progressing assay integration,
electrodefinterface development and system-
level evaluation in collaboration with biological
partners.

PROJECT-3

i) Name of the Project: “Development and
performance characterization of crosslinked p-
cyclodextrin polymers based thin-film
composite nanofiltration ceramic membrane”

ii) Project Type:GAP

v) Summary of the progress:

ili) Project outcome focus: Applied
iv) Funding Agency:SERB (Govt.of India)
v) Summary of the progress:

1.  Synthesized p-Cyclodextrin based rigid
mesoporous polymer having high surface
areaand high porosity

2. Impregnated and chemically binded the as
prepared modified mesoporous polymer
with ceramic membrane using dip coating
technique

3. Effective filtration of Organic
micropollutants using the as fabricated thin
film nanofiltration membrane for
continuous cross flow filtration process

PROJECT-4

i) Name of the Project: "Development of
chemiresistive ceramic-polymer
nanocomposites for food spoilage detection at
sub-ambienttemperature”

ii) Project Type:GAP

ili) Project outcome focus: Applied

iv) Funding Agency: SERB (Govt. of India)
v) Summary of the progress:

e In2 Oz and In2 O -PPy composites
were synthesized, characterized, and
evaluated for gas sensing, with the
composite sensor exhibiting selective, room-
temperature response towards |PA,

e Tiaz Cz2 wassynthesized andintegratedinto
a gas sensor demonstrating ppb-level
sensitivity towards VOCs, though further
work is required to address selectivity
limitations.
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PROJECT-5

i)

ii)
iiii)
iv)
v)

Name of the Project: Development of low ppm

moisture sensor and digital meters for online

measurement of moisture present in
transformer oil

Project Type: GAP

Project outcome focus: Tran. Res.

Funding Agency: CPRI (Ministry of Power, Gol)

Summary of the progress:

e Development and lab-validation of y-
alumina-chromia nanocomposite thin film,
capacitive ceramic sensor capable of
detecting 2-50 ppm moisture in transformer
oil.

® Development of 2 numbers micro
controller-based device and 700 m
transmitter compatible with the developed
sensor.

Transformer oil trace moisture sensor and meter
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(C) In-house & CSR Projects
PROJECT-1

i)

ii)
iii)

Name of the Project: High temperature AIN
based piezoelectric pressure sensors for
structural health monitoring of engineering
components.

Project outcome focus: Applied Res.
Summary of the progress:

Demand for high temperature sensors mostly
used as pressure sensors in a variety of
applications like automotive, petroleum,
nuclear power and aerospace industries is
increasing remarkable. High operational
temperature is required in different ranges in
different area like automotive (100-350°C),
petroleum (150-300°C), aerospace (0-200°C) and
nuclear plants (30-250°C). Fabrication of AIN
films were done by sputtering technique. The
structural, microstructural and electrical
characterization of the fabricated films were
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done. Finally, measurement of sensitivity of the
fabricated films at room temperature was done.
PROJECT-2
i) Name of the Project: Development of
dynamically switchable multicolor
electrochromic films of wvanadium oxide for
smart display application" CSIRSEED scheme.
if) Project outcome focus: Applied Res.
iii) Summary of the progress:

e Multi-colored electrochromism consisting of
color change from yellow to green to brown
toorange.

e Multichromism with = 75 % optical
modulation & <5 s color switching response
time

® High electrochemical cyclic stability up to
10000 cycles with ~ 20 % degradation in
chargeintercalation de-intercalation

Multicoloer electrochrmsm on tuning external voltage
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Notable R&D Initiatives

e Indigenous development and
characterization of an loT-enabled,
smartphone-interfaced PoC prototype for
rapid neurotransmitter detectionin urine.

e Exploratory progression of DBT-funded PoC
platform for early Hepatitis C diagnosis, with
strengthened biointerface and system
integration.

e Materials-enabled sensing advances toward
sub-WHO-limit Hg” detection in water using
porous organic polymer-modified
electrodes.

e Detection of ethylene oxide adulteration in
Indian spices exploiting Metal oxide-Mxene
nanocomposite;

e Development of fish freshness detector
using Metal oxide-Mxene nanocomposite;

e Development of High Entropy Oxide
Ceramics for Thermal Protection System
(TPS) Tiles in Hypersonic and Re-entry
Vehicles;

e Exhalome Signatures with Al: Multi-Sensor
Breath Profiling for Asthma and COPD
Differentiation.
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MEMBRANE SEPARATION TECHNOLOGY

Executive Summary

During the reporting period 2024-25, the Membrane
& Separation Technoclogy Division (MSTD), CSIR-
CGCRI, achieved significant advancements in
ceramic membrane science, catalytic membrane
reactors, environmental remediation, waste-to-
wealth technologies, and clean energy systems.
Major accomplishments include the development of
ultra-/nano-filtration membranes on silicon carbide
(SiC) supports for liquid and gas separations, NaP
zeolite-coated ceramic membranes for CO, -
selective gas separation, and compact ceramic
hollow fibre membranes for high surface-area
applications.

The Division demonstrated strong translational
research outcomes through successful re-refining of
waste engine oil using specially engineered
hydrophobic and oleophilic ceramic membranes,
achieving = 80% carbon soot removal with an oil flux
of 0.6 LMH. A CeO,-based catalyst was also
synthesized for integrated CO, separation and
catalytic conversion.

Significant progress was achieved in uranium
removal from groundwater using r-alumina-coated
SiC nanofiltration membranes, lithium recovery
using flow-electrode capacitive deionization (FECDI)
systems, and antibiotic removal from wastewater
through advanced adsorption-membrane-
photocatalytic hybrid processes.

MSTD played a major role in national outreach,
skill development, and human resource
development, conducting 12 structured training
programmes benefiting 316 participants, and
reaching over 2,000 students and teachers through
CSIR-Jigyasa, lISF, Open Day, and Vigyan Rath
outreach programmes. The Division also received
national recognition through prestigious best paper
and poster awards.

Overall, MSTD strengthened its position as a
national leader in ceramic membrane science, clean
water technologies, waste valorization, and energy-
environment solutions.

Achievements (up to March 2025)

During the reporting period (01 April 2024 - 31 March
2025), the Membrane and Separation Technology
Division achieved significant progress in the
development of advanced ceramic membrane
materials, catalytic membrane systems, and
membrane-based separation processes targeting
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environmental remediation, clean energy, and
waste valorization.

Ultra- and nano-filtration membrane layers
were successfully developed on silicon carbide (SiC)
ceramic supports and systematically evaluated for
liguid filtration as well as air separation and
purification applications. These membranes
demonstrated excellent mechanical stability and
separation performance, establishing their
potential for deployment in harsh industrial
environments.

A major breakthrough was achieved in the
fabrication of NaP zeolite-coated ceramic
membranes through a controlled hydrothermal
synthesis route. The resulting zeolite layer was
uniform, continuous, and defect-free, ensuring
high-selectivity gas separation. The membrane
exhibited promising CO, separation performance
with CO,/CH, and CO,/H, separation factors of 4.6
and 3.1, respectively, indicating strong potential for
application in natural gas upgrading and hydrogen
purification. In parallel, a CeO.-based catalyst was
synthesized and comprehensively characterized
using XRD, BET, and SEM techniques, enabling the
development of an integrated platform for
simultaneous CO, separation and catalytic
conversion aimed at greenhouse gas mitigation.

A compact ceramic hollow fibre membrane
with an outer diameter of 20 mm and an inner
diameter of 1.75 mm was also successfully
developed. The high surface-area-to-volume ratio of
this configuration makes it particularly suitable for
high-throughput separation and membrane
reactor applications, with strong prospects for scale-
up.

Further advancement was achieved in the
optimization of membrane coating processes using
a polymer-free approach incorporating reduced
graphene oxide (rGO) and ZIF-8 additives.
Preheating of both the ceramic support and coating
solution significantly enhanced coating adhesion
and minimized surface defects. The rGCO-modified
membranes exhibited pronounced hydrophobicity
with a measured water contact angle of
approximately 104°, effectively suppressing
membrane wetting and improving gas separation
efficiency. This development provides a robust and
scalable route for fabricating high-performance
catalytic ceramic membranes.

In the area of waste-to-wealth conversion, a
hydrophobic and oleophilic ceramic membrane
surface (WCA ~112°, OCA = 90°) was successfully
developed for the treatment and re-refining of
waste engine ocil. Detailed physicochemical
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characterization of waste oil confirmed the presence
of metal contaminantsand carbon soot particles. The
optimized membrane process achieved efficient
removal of polymeric impurities and a significant

reduction (= 80%) in carbon soot content, with an oil
flux of 0.6 LMH recorded under ambient conditions.
This innovative work received the Best Paper
Presentation Award at an international conference,
and the related research manuscript is currently
under peer review.

In addition to research activities, the Division
played a key role in human resource development. A
total of twelve skill development and training
programmes were conducted during the reporting
period, through which 316 participants were trained
in ceramic membrane technology, drinking water
and wastewater treatment, and advanced water
analysis technigues. The programmes covered both
theoretical and hands-on practical aspects,
significantly contributing to capacity building in
membrane-based water and wastewater treatment
technologies
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SUMMARY OF R&D ACTIVITIES
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(A) CSIR Projects
PROJECT-1
HCPO0O048 - Work Package 2.4

Title: A Multipronged Approach towards CO,
Separation for the Indian Oi! and Gas Sector
(Development of Catalytic Membrane Reactor for
CO, Capture with H, Production via Water-Gas Shift
Reaction)

Nature: Applied Research
Progress Summary:

A NaP zeolite-coated ceramic membrane was
successfully fabricated via a controlled hydrothermal
synthesis technigue for selective gas separation. The
zeolite layer was deposited uniformly over the
ceramic substrate, forming a continuous and defect-
free structure. Gas permeation studies
demonstrated promising CO, selectivity, with
separation factors of 4.6 for Co,/CH, and 3.1for CO./H,,
confirming the membrane's suitability for
applications in natural gas upgrading and hydrogen
purification.

In parallel, a CeO,-based catalyst was

synthesized and characterized using XRD, BET, and
SEM analyses. The combined integration of selective
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membrane separation and catalytic conversion
establishes a dual-functional platform for efficient
CO, capture and utilization, contributing to
greenhouse gas mitigation strategies.

The membrane coating process was further
optimized using a PES-NMP matrix with functional
additives such as ZIF-8, reduced graphene oxide
(rGO), and cerium oxide. While PES provided good
film formation, issues related to adhesion and
thermal stakility prompted the development of a
polymer-free coating strategy. Preheating of both
the coating solution and ceramic support
significantly improved coating adherence and
reduced defect formation. The rGO-modified
membrane exhibited enhanced hydrophobicity
with a water contact angle of ~104° improving
resistance to membrane wetting and enhancing
gas separation efficiency.
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XRD pattern of NaP powder

XRD pattern of NaP-seeded ceramic
membrane

Surface morphology of ceramic membrane

XRD pattern of NaP Powder (top left) and NaP seeded Ceramic membrane (top right), and
surface morphology (bottom left) and cross section (bottom right) of NaP seeded Ceramic membrane.

In figure, (a} & (b) Surface Morphology of amine/rGO membrane; (c) Cross-Section View of amine/rfGO membrane
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PROIJECT-2

Waste to Wealth Mission - HCP0O054 (Work
Package 20)

Title: Ceramic Membrane-Based Re-Refining of
Waste Engine Qil

Nature: Applied Research

Progress Summary:

This project focuses on the recovery of base oil from
waste engine oil using a specially engineered
hydrophobic and oleophilic ceramic membrane.
Waste engine oil, which accumulates metal particles,
carbon soot, and polymeric degradation products
during service, was subjected to membrane-based
purification.

A membrane surface with hydrophobic (WCA
~112°) and oleophilic (OCA <= 90°) characteristics was
developed. The optimized membrane exhibited an
oil permeation flux of 0.6 LMH at room temperature,
along with a = 80% reduction in carbon soot
content, and efficient removal of polymeric
impurities. The study highlighted the critical role of
surface chemistry and coating methodology in
determining membrane performance.

The innovative approach towards waste oil
valorization and circular economy development was
recognized with a Best Paper Presentation Award at
an international conference. The related research
manuscriptiscurrently under peer review.
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PROJECT-3
CSIR Integrated Skill Initiative - Phase Il

(2020-2025)

Title: Ceramic Membrane-Based Re-Refining of
Waste Engine Oil

Nature: Not Applicable (Skill Development)
Progress Summary:
Under this initiative, students from multiple
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institutions including Dinabandhu Andrews
College, Netaji Nagar Day College, Calcutta Institute
of Technology, Greater Kolkata College of
Engineering & Management, |IEM Salt Lake, Narula
Institute of Technology, and City College Kolkata
were engaged in hands-on exposure and academic
interaction related to membrane processing, waste

oil recycling, and environmental technologies.
(B) Externally Funded Projects

PROJECT-1

GAPO389

Title: Monitoring and Removal of Antibiotics from
Wastewater by Membrane Separation
Funding Agency: Department of Science &
Technology

Nature: Basic Research
Progress Summary:

Five widely used antibiotics representing different
categories—doxycycline, cephalexin, azithromycin,
ciprofloxacin, and amoxicillin—were selected for
study. High-performance liquid chromatography
(HPLC) protocols for their quantitative analysis in
simulated aqueous matrices were successfully
standardized.

A hybrid adsorption-membrane separation
approach was investigated for antibiotic removal.
Commercial activated carbon demonstrated a
maximum adsorption capacity of 59.49 mg/g for
ciprofloxacin, with ~70% removal efficiency
maintained up to the fourth regeneration cycle
using 0.25 M NaOH. In-house prepared cotton
biochar, without further activation, achieved ~29%
removal efficiency for 10 mg/L ciprofloxacin.

Additionally, exfoliated graphitic carbon nitride
(g-C;N,) synthesized from melamine precursor
exhibited highly promising results, achieving 97.5%
degradation of ciprofloxacin (5 mg/L) through
combined adsorption and photocatalysis using a
catalystdose of 0.5g/L.

Commercial activated carbon
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Exfoliated graphitic carbon nitride (right)
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PROJECT-2
GAPO380

Title: Development of Ceramic Oxide-Based
Nanofiltration Membranes on Oxide-Bonded Porous
SiC Supports

Funding Agency: SERB (ANRF)
Nature: Basic Research
Progress Summary:

A r-alumina-coated SiC ceramic membrane was
developed for uranium removal from groundwater.
At a field-relevant pH of 85, 1 m? of membrane
treated 173 L of uranium-contaminated water (200
pgfl) and reduced uranium concentration below
WHO and AERB prescribed limits. Adsorption
mechanisms and kinetics were systematically
investigated.

A novel low-temperature (1100°C) sintering
strategy using waste zeolite residue and alumina as
sintering additives enabled the fabrication of SiC
membranes with enhanced mechanical strength,
permeability, thermal shock resistance, and
chemical durability.

Further, porous mullite-bonded alumina
ceramic air filters were fabricated via in-situ reaction
bonding using coal waste at 1200°C. The filters
demonstrated particulate collection efficiency
greater than 99.8% with a high quality factor (>3 x
10~ 3), making them suitable for flue gas cleaning in
sugarcane bagasse boilers.

Additionally, multiple oxide and non-oxide
membrane layers with controlled pore structures
were developed for hydrogen enrichment from gas
mixtures.

In figure, (a) Picture of r-alumina coated SiC ceramic membrane (b) FESEM image of cross section
(c} illustration of uranium remaoval mechanisms in the membrane [Sep.Rurif, Technol. 358 (2025) 3035581]
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(C) In-House & CSR Projects
PROJECT-1
IHP 240008

Title: Designing Flow-Electrode Capacitive
Deionization Cells (FECDC): Lithium Recovery from
Sea Water and Lithiated Ore

Nature: Basic Research
Progress Summary:

Ga-doped LLZO (Lig.La:Ga,..Zr,0,) solid electrolyte
powders were successfully synthesized using the
combustion method with optimized protocols.
PVdF-HFP/LLZO nano composite membranes were
developed via the casting technique with polymer
concentration optimized at 15 wt.% in DMF: acetone
solvent system.

Aflow electrode capacitive deionization (FECDI)
cell was fabricated for lithium ion recovery.
Membranes containing varying concentrations of
Ga-doped LLZO were prepared and characterized.
Lithium transport studies are currently in progress,
and TiO2 surface modification of LLZO is being
undertaken to further enhance ionic conductivity
and interfacial stability.

Notable R&D Initiatives (2024-25)

The following strategic R&D initiatives were
identified as high-impact developments during the
reporting period:
® Development of NaP zeolite-coated
ceramic membranes for CO,-selective gas
separation

® Fabrication of high-surface-area ceramic
hollow fibre membranes

® Synthesis and characterization of CeQO.-
based catalysts

® Catalyst development for CO, conversion to
carbon

® Hydrophobic ceramic membrane

development for waste engine oil re-
refining

® Uranium removal using r-alumina coated
SiC nanofiltration membranes

@® |ithium recovery using flow-electrode
capacitive deionization (FECDI) systems

ConferencesfSeminars Organized (2024-25)

During the reporting period, no standalone national
or international conference/seminar was formally
organized by the Division.

However, the Division actively supported and
participated in the organization of several institute-
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R I A 5 HSA H R T T S w0 feran, o level scientific outreach, training, and national
e events,including:
e CSIR-CCCRI Open Day Programme (83rd

® TTHSMEAR WSS A T A (83 CSIR Foundation Day)

TS SR T f57%) e XVII International Congress on Glass (ICG-
TATE T XVI| 3T 0 (I0G-2025) 2025)
WA S A Ted (ST sTrEE-2024) e |India International Science Festival (IISF-
e 2024) Outreach Programme

e Multiple CSIR-Jigyasaprogrammes and
% TG 3TEAR-FATTE FTIHH 3R fos o e Vigyan Rath initiatives
=7 TfAraTEt 3 A TR, 96 # A HR T e These activities significantly contributed to
sTeTeT o7 % et AT e scientific dissemination, student

engagement,and national capacity building

e

Participants and trainers: Inaugural session of Skill development training on analysis of arsenic, iron,
skill developrnent training fluoride etc. in water samples

0120241108 15:06

Participants of Skill development training visiting Skill development training on water treatment
Atrma Ram Mernorial Museum. using ceramic membranes.
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Teeiehel ATshitEarll U Hehier 31Tk TefErew (4 un)
MULTISCALE MICROSTRUCTURE AND MECHANICS

OF MATERIALS (4M)

AT IUTeEat FT Gier o
THE ST/ Sruae g faw uifta weaiers uiEteEr

HEdT & aTd ST ST A-HS EI e (FHieTehran)
FHR FOHTE SR-THE AR (I7E)

® TiUmImEaR-UHEAREr (dremE = gw §Een) o
HENF AR WETHF A F feu 3 -
TE-TY FhE (THETETEE) ® e W o #h
e

®  UIMIAR-TSReReTE (famg: 2. 5= =) 3
RO B UAUHUEEt § STeA s SeIE! i - 3R TTEeh-
Tehel ST i S e A Ear |

TR AT SeTiea:

Brief Write-up of Actual Achievements
SERB/DST Funded Collaborative Project

Collaborating Institutes: CSIR-CGCRI (Kolkata) and
CSIR-SERC (Chennai)

e CSIR-SERC (PI: Dr. Saptarshi Sasmal) focused
on the development of nano-modified low-
carbon and ultra-high-strength concrete
(NUHSC) using advanced nano-additives for
industrialand structural applications.

e CSIR-CCCRI (PI: Dr.Jiten Chosh) contributed
by investigating nano- and micro-scale
structures of hydration products in nUHSC at
various hydration stages to establish
structure-property correlations.

Progress and Achievements:

Deliverables Envisaged

Deliverables Achieved

Atomistic-scale investigation of | Nano-mechanical properties were correlated with atomistic-scale
hydration product formation and | C-S-H structures, validating the analytical framework for property
evolution (3-90 days) in nano- | prediction. Systematic studies were conducted on Portland Cement
additive cementitious systems (fly | (PC)and PC+MWCNT systems.

ash, nano-silica, MWCNT).

TERTITT
® ‘TELYH WHAT % 2R Uidere @  sievan fafee
BTS2 T TS T FeATE UM 3R =41 Faferaht &1 o9 | e
%, A 3T 3, TS 30 fafeen geitataT, [ |
97, 110804 (2024) zre$eres 6.7
® 3T 2025, HUHAEHAR-HSTIARTE, FHrerehrar (6-7
R 2025) . 56, IF i TSR § WA ‘TR
T T T EHAREF e TR I WU
HTET dieete Hivie SR aTEger U |
(b) Fwaufeey & fag dfaw smfre-=em wieg wem &
Ceac
e ufEeEr HvgsEaR e ¥ wq  fave
(TERi0054 / gsegdt 27.1)
® UiaE: 57 UA. i ureiies

Publications:

e ‘Effect of Fly Ash and Nano Silica on the
Formation of Calcium Silicate Hydrate in
Portland Cement during Hydration Process”,
Kanchan K. Kole et al, Journal of Building
Engineering, Vol. 97, 110804 (2024). Impact
Factor:6.7.

Conference Presentation:

e ‘Insight into the Local Atomistic Scale
Structure of C-S-H in Ordinary Portland
Cement during Hydration Process”,
presented at ETAM 2025, CSIR-CGCRI,
Kolkata (6-7 February 2025), p. 56, Book of
Abstracts.

(b) Development of Biotic Waste-Derived Active

Carbon for Supercapacitors

e Project: CSIR Waste-to-Wealth Mission
(HCPOO54/WP27.1)

Pl:Dr.N.C. Pramanik

e High-surface-area, electrically conducting
activated carbons were developed from
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® T e SHfaw e ¥ 3e-How-a,
Tererel Tenferel wisha shrei ferspige fee o o
® IEEic WhEAE H A W, WEA e,

&3 % 10 ormi-Trarate hwaur enfae &

® ey gWEUGR Wi (CR2032 e
FHiTeETaN) Ft WH-STe0a e, Tt faursrs 3R -
ST oS ST STATT e ST 7T 47 |

® I 62391-1 W & TR TeTRI T R
Hedis a1 T |

® e Futgen 0.14-0.28 F

® FmfenasT 2.5VDC TF

e fafere sufaear 60-65 F/g

® I T 26-29 Whikg

® I ySIH SIS ¥ W Iuctsd WHE! % W qe
2l

® ‘FIEHIHR & fou e st T Wik e

o1t & foru srafere § o= o) feon § uep gftespior |, Sfdun
ﬁTE?U24,§TT§?5, 23-24 Toa=T 2024 |

(c) T T w8 ferg 2D wrervew |t @ fmtor
® e ofigEr Hudi0382 & @ 2D 1TVS, wEe
forezet & foru faeerer Wit Therarges faesfaa &t 78
zl

(1) TUTARUE (THENWS-THGHIANY) THEHS & G
satfsre ol

® Ferromagnetic/ferroelectric heterostructures
[La,,Sr,,MnO,/La-doped Pb (Zr,Ti,) O, ¥ T=HNeHe
ST @7 AT A1, FTHfeT aATe Aieest AR i |’
FferRa Aieds TaET % W |

® TN 3R HAHE A AR F ITI FA 7
TR BiFeO, wael hedt 7 150 K & i fera-dem

ST 7 T |
® T wedAwdEE fEeRl W FeiRfed  guehuree
FTR % fo7e 3w S g |

(e) BT~ Ziwerve o Hieae (dieedt o)
1 g3 fRed (FTT030502)
® IRV Wi g | SrETEIaT, Sep IO U %

TR—H TG I2TTS
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water hyacinth-based biotic waste.

e Optimized processes included mechanized
cleaning, fiber conversion, carbonization,
chemical purification, and thermo-chemical
activation for enhanced porosity and surface
area.

® Prototype supercapacitor cells (CR2032 coin
cells) were fabricated using WH-derived
carbons, paper separators, and hon-agueous
electrolytes.

e Electrochemical performance was evaluated

asperlEC62391-1standards.
Performance Highlights:

e Cellcapacitance:0.14-0.28F

e Operatingvoltage;upto25VDC

® Specificcapacitance:60-65F/g

e Energy density: 26-29 Wh/kg
These performances are comparable with
commercially available materials.

Conference Paper:

e 'Biotic Waste Derived Active Material for
Supercapacitors: An Approach towards
Waste-to-Wealth for Energy”, GEM MEET
2024, Bengaluru, 23-24 September 2024.

(c) Fabrication of 2D Quantum Materials for
Charge Density Waves

e Growth strategy for 2D T1T-VS2 single
crystals has been successfully developed
under DST Project CAP0O382.

(d) ANRF (SERB-SUPRA) Sponsored Project on

Negative Capacitance

e Negative capacitance was observed in
ferromagnetic/ferroelectric
heterostructures [La,,Sr,,MnO,/La-doped
Pb(Zr, . Ti,)O,], with maximum voltage
amplification at optimized bias voltage and
frequency.

e Spin-rotation transition below 150 K was
observed in epitaxial BiFeO, thin films using
magnetometry and magnetic force
microscopy.

® These multiferroic films are being further
explored for electrostatic supercapacitor
applications.

(e) Fast-Track Translational Research Project
(CLP Theme)
Project: Biodegradable antimicrobial non-woven
films for feminine hygiene products (FTT030502)
e Environmentally biodegradable,
cytocompatible polymer-nanoceramic




frrfaa s
® T e T FEer ~30%, WVTR ~800 g m* day”,
T i TR FHT <58 |
® IRAITE R THAME I FH FH T feaw 3 fpert =z
T IETE H 2R % W A I € |
fergreram wferemd
Tedy el FE W R ) glenad # S, S, a6,
fereetoes et & 1 3 gferemt ser, foreanfast si aeerdt wsifaat i
SR SITEYT SR el FaTaii &l bl G B 2 |

Coroe g
\
o

composite films with excellent
antimicrobial properties were developed.

e Transport properties achieved: porosity
~30%, WVTR ~800 g m* day ', water droplet
permeationtime <5s.

e The films are suitable as topsheets in
sanitary hygiene products to reduce RTIs
and UTls.

Characterization Facilities

The division focuses on establishing
structure-process—property correlations of glass,
ceramic, and allied materials. Facilities include DTA,
DSC, TGA, high-temperature and cryogenic
dilatometers, particle size and zeta potential
analyzer, magneto-rheometer, thermal
conductivity analyzer, BET surface area analyzer,
mercury intrusion porosimeter, FTIR, and CHN/O
analyzers. These facilities support both in-house
research and external services to industry,
academia,and government agencies.

FEaT vd fam fafafiat w1 ariw
SUMMARY OF R&D ACTIVITIES

(A) HeRaEaR aREEEe  (UEEE/ TwE e et/
Tt/ frerr/ werdidt snfe)
i) ufEETHETA™
() i-3TEd weREl R WU H T WeRwm
ST % Feay siferer sTafeTss 1 Josis |
(b) T T T IR | STAN F oA e
i) ST aftomy w e FfEm e
(a) TETES ¥4
(b) 7 SrTRETT
iii) v T AR
a) S-SR (WH) i sifsss i 9 foera
Haifera 3=a Tae &3 |iFT Haa faeiad e o s
9 Wb Tt 0T o Bishd e ® See H wiHer
AT/ 37 STt et § weRe (R e e WH @t
HETE I A AT I &, Fe WH = WH-
FTEaR H UiEfeid FE, IR Fi AT, 9w SR
31 AT 1 22 o foT TEreh ST il SR,

(A) CSIR Projects (FTT/FBR/FTC/NCP/Mission/
HCP etc.)

i) Name ofthe Project:

(@) Valorization of Biotic Wastes for Energy
Storage Application in Li-ion Batteries &
Supercapacitors.

(b) Biodegradable antimicrobial non-woven
films for use in feminine sanitary hygiene
products: improvement of transport
properties.

ii) Project outcome focus

(a) Applied Res.

(b) Translational Research

iii) Summary of the progress:

a) Developed electrically conducting high
surface area active carbons from water-
hyacinth (WH) based biotic wastes and
Optimized various processes thus involved
in producing active carbons of desired
properties, which includes the mechanized
process of cleaning of raw WH thus
collected from collected from various
ponds/other water bodies, converting raw
WH into WH-fibers, process of
carbonization, process if chemical
treatment for removal of metallic & other
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e

)
= r'

sewSpeny
WH-=a e %1 W 3R fos ot #1 9ge = impurities, thermos-chemical process if
et uhET ATt Tt €1 | & 5 g enhancing the surface & pore characteristic

of WH-derived carbons, etc. Also fabricated
several nos. of prototype supercapacitor (SC)

T SEuE-ATE  WGRT FEE,  HRT- e

frurT iR ST smiE Teragees F STa cells (in CR2032 coin cells) by using the WH-
i o (zadh)  wifrEE derived active carbons, paper-based

o ] ) separator and non-aqueous based

(W2m2032 faser Fifvrra o) =1 fmin o9 wr electrolyte. Electrical & electrochemical
fafig wodr FifEe & faag siR fea TaEtE performances of SC cells thus fabricated

were also studied in details as per the IEC

T3 |l STl 62391-1 Sl ® - i r 62391-1 protocol, which showed excelled

H srezre foma an, free sope farm )/ faerm wramafra electrical/ electrochemical performances
e (T s 0.14~0.28 F Tt 31, Siessr 2.5 (Cell capacitances: 0.14~028 F, cell op.

) voltage: upto 2.5V DC; Sp. capacitance: 60-65
V DC &F; Sp. &wam 60-65 Fig; F= e 26-29 F/g; Energy densities: 26-29 Wh/kg) and the
Whtkg) 3f ofvorms s gam snfonfoass gt = @ results were found to be comparable with

= thatof othersimilar commercial materials
GEGIER R e
- b) Several applications of electrospun polymer
b)  SCTEEIET FEeTS AAIHIAISE (HeH! & S ST 3o nanocomposite films demand high porosity.

. . . I 0 - Phase separation is a simple method for the
TLIAT T WIT FIA & | FOT YR 0T feveen &
successful formation of porous membranes.

el TS % o uek T T &1 3 s °, R In this study, non-solvent induced phase
foremas SRE =RoT geeERReT (TAeEdeE) fata w6 separation (NIPS) method has been adopted
NP 5 and involves the use of two or more solvents

T & S T T = i in one polymer nanocomposite system.

a1 2 @ arfusk faemaent 1 STE wine #1 e Hansen and Hildebrand solubility
3 ufefea-diedz A oTfert ® drg amdE w5 parameters of the solvents have been
. ; N represented in terms of Tea's graph and

T o foft Wieded & e 3 fevesis wiegfaferd solubility sphere in order to understand the
OEE & 99 F UTF aﬁzmﬁ{faha g E ded o interactions between polymer-nano
. i . additive-solvent mixture systems. Bead-free,
™ ¥ o m?ﬂtﬁﬁ ? porous, PCL/ZnO fibers with appreciable
e /SIS FIEeRl T G Al T’ﬁ 3R mechanical properties and environmental
AT S el % @ gveryd o biodegradability could be synthesized by
G o NIPS. In order tc improve the surface

T 1 ;‘g et HE B pfetfeet i hydrophilicity and water transport
ST UREE MO H WER FRA ® eI, 3% arer-re properties of the electrospun films, these
T ster & Ferw KOH Forere Y averm-sre wifse have beer‘*! d|ppedlm vary|rjg si{rengths of
. . L . KOH solution for different time intervals. It

W gEET T €| qE 2 T i % W0 Hior ge was observed that water contact angles
el TieT AR 2aS] F G99 F Fedl aehd W FH a decreased with increasing strengths of the

immersing solution and dipping time. PCL

| e fafa fﬁ%lsﬁ fact # we T composite films exhibited significant
T 1 FRE [T ST W1 o H 107 144 50 Ferit improvement in hydrophilicity when water

% 9 8 T, 2.5 M KOH 3 5 S7aR & Teat si A contact angles reduced from 144 to 50°,
3 ’ beforeand after treatmentwith 2.5 M KOH.
I

Electrospinning being a versatile method,
TerRITaT U e fafy 89 % Hon, Tue suE can be used to fabricate non-woven films

i comprising two or more different polymers
Ferer, TR 1 S-¥1e e 5 31 2 3 F A ilk in the blended, layered or core-shell format.

T iferR ATl TR-at 88 fhew! i o @ for o In our study, we have used a synthetic
ST G 1 TR e §, e vier TrEes § R polymer-ceramic nanocomposite as the

R core and naturally occurring polymer in the
3R Wi T Y W T A TR F W 0 shell morphology. By this technique, the
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freifemr diferer-faufiss St 1 saam fFa &
SR HREE TV o A1 S T A

IO ES s

biocompatibility, mechanical and
antimicrobial properties of the core is
maintained along with enhanced
biodegradability and transport properties
of the shell material.

SEM images of (a) single solvent and (b) non-solvent induced phase separated electrospun films

144.46 +

f=0.13

(bl

50.93 +/- 0,05

Water contact angles of NIPS films {a) untreated and (b) treated with 2.5M KOH

ared faw uifaw ofEieee (Siodt/ et/ doerdt/ ot

anfe)

afeaieT-1

) uREreT @ A W uETEd (CEETEEr) & e
-

ii) ufeEreT 1 W ST

iil) i AT O¥ e At S

iv) WIET TNt w1 AW UEESHNE/ SO SvEe
FISSH (TTAARTE) i

V) T T W

Hicergn faferde Ege (di-vg-we) FHe &1 gHEE
ATHR 92 ¢ AR T8 H-UH-UH 2E3es HHeadm et
& T, ST R A o weeEye

Externally Funded Projects (GAP/SSP/CLP/TSP

etc)

PROJECT-]

i) Name of the Project: Nano/micro scale
investigations for prediction of fracture

andvisco-elastic properties of sustainable UHSC
(NUHSC)".

ii) Project Type:CAP
iii) Project outcome focus: Basic Research

iv) Name of Funding Agency: SERB/ Anusandhan
National Research Foundation (ANRF)

v) Summary of the progress:
Calcium Silicate Hydrate (C-S-H) isthe primary
binding component of concrete and this C-5-H
plays an important role on the structural,
physico-chemical and mechanical properties of
the hydrated cementitious systems. Therefore,
it is essential to study the formation and
evolution of hydration products at atomistic
scale during different stages of hydration (3 to
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THF TG B A H HH €| TH AAIA H, Uieeis Wi
() AT Te (TT) SiTafe (TAU) $R well de
Toe(rAgsEnae) & fafas wEeEt 9 aw fahmm
itz fafere oot o faam fovan st &, sia, T
T R i T % W S Wedeay W eaterd e
% fom | 3 ufefea (v o, e Fafer, wReempE)
= TeR &7 W THEH % T ergevH & fafu = (3 9§ 90
feit) = SR TR SR TR ESe oAl W e S fasa
T 3TEAT o 74T |
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i)

i)

i)

iv)
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ARG HT A HeAEAIEh (TR SeiagRed
TRFMGR H Tl 3 A6 T WS-SR
TG Taei! (e H TR Uiy T 9 |
WS SIS FIwH: AT

farst Wi St BT AT TSR (THESRE - TSRy
FIEHT)

AT T WIS

U3 TeRIhAgeeRg e § TR e T SAfaaeh
YA JARIE A AW SR G % Ted 3@ T & A
fafam # IRM A PR T9e #i Afasas = & 9w
AR A A SR A Iean ¥ e & o T
fafdm # em 2 der o9e & firee 3@ st & e
TRl TR 9RaT & o & fivee e &1 e
TS THEIZE S WEEE * UF Eel & ted gEA
T ST ST I TR T | e femrn T g R e
feafs & =gfeerue R e ety 1 3fEd &1 d aee
Fact v fafere a@w dices threiice ST wieEE % ded
T ST HFAT &1 T TR YAIE AeesT AW R g
F e, U Y WA ¥ TERNE O &
HfRATF F RO HeRtAEE SUal & a1
HTI B TS UF TEAIF SR F Ao I & 9w
FIoesT WY T ST a1 A €1 TERITR S ®
AYFARRDOT F IROTHEET e B g SR TE

TR—H TG I2TTS

90 days) for better understanding cementitious
systems for specific performance. However,
there is a lack in investigations on the average
and atomistic scale structures of C-S-H and its
correlation with mechanical properties. In this
study, different cementitious composite systems
consisting of different combinations of Portland
Cement (PC), fly ash (FA), nanosilica (NS) and
Multi wall CNT (MWCNT)are considered for the
systematic study on the average, atomistic scale
structures and microstructure of C-5-H and its
correlation with the mechanical properties at
that atomic scale. Studied the formation and
evolution of hydration products at atomistic
scale during different stages of hydration (3to 90
days) for better understanding nano additive (Fly
ash, Nano Silica, MWCNT) added cementitious
systemns for specific performance.

PROJECT-2

i)

i)

iii)

iv)

Name of the Project: Influence of negative
capacitance in domain-engineered multiferroic
thin films on the energy and power density of
multiferroic/dielectric electrostatic
supercapacitor

Project output focus: Basic

Name of the funding energy: ANRF (SERB-
SUPRA Program)

Summary of the progress:

Maximization of negative capacitance in a
multiferroichetero structure has been observed
under appropriate bias voltage amplitude and
frequency which maximizes the domain wall
density during switching; if bias voltage
amplitude and frequency is different from the
optimum, one observes drop in the domain wall
density during switching of domains and hence
drop in the magnitude of negative capacitance.
Theoretical simulation of the domain switching
under a range of bias voltage amplitude and
frequency has been carried out using time-
dependent Ginzburg-Landau eguation. It has
been shown that nucleation and growth kinetics
of domain switching could be followed
appropriately only under a specific bias voltage
amplitude and frequency. Under a different bias
voltage amplitude and frequency, nucleation
remains incomplete. Maximization of negative
capacitance results in maximization differential
voltage amplification of the voltage drop across a
dielectric capacitor connected in series with the
multiferroic one. Maximization of the negative
capacitance should result in maximization of the
energy and power density of




BRZFR Wﬁfﬂa H T AR A A H multiferroic/dielectric heterostructure

SFHATRIT 2T e | 3 foig Y T e & forw aTm supercapacitor. Further work is being carried
- outtoexaminethispoint.

I o 2|
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sttt Tl & 61 & 3Aw ST, faw Sl deifr wme
ahra = Ao gan €1 fesfts =it e fortoran foberadt oeiror,
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- Tl AN BRI - AN STEehaoT AT & 37 3 el &
aTqee & festre 3R fama W oft SR fean st &1
AR TTOTETT HIHhHT, FTAMCTAT ST UreifTh FoR Teel &
forehTy o WiFa T 9 AEE S E |
IJuErtsErET
wfe &% T 28 fafesT o s fobeedr sTfere @t T
AT, 999 TR W wie AR 3o, Wi, faet = st iR adfasen
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o A STV H 3 S ST W e &) g
RIS &7 3290 T Wied sTatEre 92, TR F T
HTETH H 1% ST o (610 T3 S 1 U FAT € |

US4 (S8 uRkErsTT * ded, 200 fhetmm Mg0-C
foharett aTofeTee =t wehat fohar T 3R Hie, Mo SR W siwt
agett & forg Tt fafem, yemé o sasa guaT ®1 3w
T I T T4 | TR (50 mm =TE, 50 mm 3EE) 3R AR
(150 mm x 50 mm x 50 mm) S & vEnmErer g5 7 Mg0-C
bl WiZkrey Ja=aHeRT #iE FH=aa (0.2-5 mm) & |2 s
T % 50% T WTeATa e 716 70 & | 3T | e 96l 2
T 60-70% T 1 E €2 1 v 5 A He kel ane
¥ W o S SR &, e g - Hehiee T Sl 9
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REFRACTORY AND TRADITIONAL CERAMICS

Refractory and Traditional Ceramics Division -
Brief Overview

The Refractory and Traditional Ceramics Division is
actively engaged in advanced research,
development, and technology support in the
domain of conventional and next-generation
ceramic and refractory materials for high-
temperature and strategic industrial applications.
The Division's core expertise spans refractory
recycling, intercalated clay-based materials, sintered
magnesia, oxide and non-oxide refractories, and
aggregate meoedification for enhanced thermo-
mechanical performance.

Focused efforts are undertaken in raw material
beneficiation, development of in-situ ceramic
phases, and optimization of blast furnace
coke-refractory interactions to improve energy
efficiency and service life in metallurgical operations.
Emphasis is also placed on the design and
development of new-generation refractories tailored
for emerging clean-energy and hydrogen-based
processing routes.

In addition to fundamental and applied R&D, the
Division actively contributes to skill training, capacity
building, and industry-oriented human resource
development through hands-on training programs,
workshops, and technology dissemination
initiatives.

Achievements

A substantial volume of refractory waste, estimated
at approximately 28 million tonnes per year, is
generated globally from industries such as iron and
steel, cement, ceramics, and petrochemicals in the
form of spent refractories. This waste possesses
significant potential as a secondary source of
refractory raw materials. However, the absence of
state-of-the-art recycling knowledge and processing
infrastructure has limited its widespread utilization
in value-added applications. The present project
aims to utilize waste refractories for bulk applications
through systematic sorting, screening, and
processing, including beneficiation.

Under the HCP54 (WP8) project, 200 kg of
MgO-C refractory waste was collected and subjected
to segregation using mechanical milling, washing,
and magnetic separation for the recovery of coarse,
medium, and fine fractions. Laboratory-scale MgO-C
refractory prototypes in cylindrical (50 mm diameter
= 50 mm height) and bar (150 mm * 50 mm x 50 mm)




T B AT ey e 1 405 T A e S e
& | 36 STEEN, 5 YIEAT TG o STHIeT JHRIO] I 6 3
& a9 (<0.2 mm, T FA F ~20-30%) H G
e o T, e e 85% i ST M E |

TquUeTTE(Fie e fdeft) e fraer & ded |, s
AR W 37EN U 91 € FE % oo ® e TaEtE
tafsraTat 3R Al qerat & FroT, fohaedt smiaae & T 98 W
IR TR o, ToereRT AR fegon e &1 suiere, eRor ufaRy =i
AT 3R I FHigaw  fo yean weeTs gt w v
AT FH-Th THIACH T et Hreae e % ferg et
# | TEuEdt 0431 AR @ Ed, A 37 - ST Hieae TEAn-
37T 60 FHR 72 Wt% TerT (3T $9-H1g 3R @-Fia 7eree)
A e e, iR TRt gese- fastaa ® TE |
ST WEIROT GieAvT fohT U o | 3TemEe W Mg TANeT H, 72 with
TR ST FHiae A THUets o fTee & a)F 57 &
o Sie eI = wayi fohar |

RIS % e, T STerT- STeTT et ToTa- 37T 60 3T
72 wt% Ut (2R -y o pE-fia T deifrm
URIHAE O, S eI - Hemee-fasfad &1 8 | -1 i
ey U MU | sTeET W Mg @Al H, 72 wi% UegiHA-
ST SFIEe = THUETE T e % g S & o seet
TFeRr 3T SV TR |

SH0412 SR % e, T Ievd God A HEeTE
Tt & s % foro et gt #t e 1w o E T
afszepror 3 Tl e WA § oA 6 o eem, S
FRAEES AT F I F FaE GeEA, HR 92 AR w4
feferean 3T o o WRRSae i avih S At
& SATANT 7 UERTH 1 HeAiERA A ¢ | AR deey §
TRAY SFCIES AT i (e iad (a1 T R S Hitear ¥
SIS 3R TEHE SEaANIES S FieARIS! i THE & °
&2 o1 WY oA T | aftom e s & b siaraaie & areaw
¥ Aifereh Gefe el gt T STawiiowT efer i FIH g 1
STEIISOT SETT 37 Sfqaa i fedt & die Uk Heig Gedsy @
T, S SdaE E R/ 0 G HEA0 % Hee i 39 S g

ear’d

B &

e A

geometries were fabricated by replacing up to 50%
of fresh aggregates with recycled coarse
aggregates (0.2-5 mm). The study revealed that
nearly 60-70% of the spent bricks could be
converted into usable coarse refractory aggregates,
enabling the replacement of up to 40% of fresh
magnesia aggregate while retaining comparable
thermo-mechanical properties. Furthermore, high-
purity MgO was successfully recovered from the fine
fraction (<0.2 mm, constituting ~20-30% of the total
waste) using optimized separation routes,
achieving ayield of approximately 85%.

In the context of SLS (Sheet Laser Sintering)
glass melting, refractory crucibles such as high-
alumina, sillimanite, alumina-zirconia-silicate (AZS),
mullite, zircon, zircon-mullite, and
mullite—corundum are commonly employed.
Owing to chemical reactions and mechanical
stresses during glass melting, the hot face of
refractory crucibles often undergoes severe flaking,
peeling, and spalling. Therefore, enhancing
corrosion resistance and identifying the optimal
compositional window for these crucibles are
critical for ensuring defect-free SLS glass
production. Under project SSP043], three distinct
crucible compositions—namely 60 and 72 wit%
alumina (both in-situ and preformed mullite),
magnesium aluminate spinel, and
zirconia—mullite—were developed. Initial glass
melting and corrosion tests were performed using
Saint-Gobain's SLS batch composition. Among the
compositions studied, the 72 wt% alumina-based
crucible exhibited superior resistance to corrosion
during SLS glass melting.

Under the GAP0412 project, the objective is to
explore the potential of Indian clays for the
development of value-added functional materials.
The approach involves the synthesis of pure-phase
clays from indigenous raw sources, surface
modification using engineered functional
molecules, and evaluation of performance in real-
world applications such as photostable organic
pigments for paints and biomedical uses. Optimally
intercalated nanoclays derived from Indian
bentonites were developed and demonstrated
effective removal of insecticides such as
Imidacloprid and Paragquat Dichloride from
agueous media. The results indicate that partial
surface meodification through intercalation
significantly enhances the adsorption capacity of
the clays. A strong correlation was observed
between adsorption efficiency and the degree of
intercalation, highlighting the importance of
precise control over intercalation levels.
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Additionally, the ionic nature of the target pollutant
was found to strongly influence uptake, confirming
the role of charge-based interactions. These
outcomes provide a strong proof-of-concept for the
proposed applications. As the synthesis routes
involve scalable physical processes, there exists
significant scope for pilot-scale production and field-
level validation. The identification of application-
specific intercalation parameters and surface
functionalities is expected to enable further
translational development.

FHa ud famr wfafafaat w1 awriw
SUMMARY OF R&D ACTIVITIES

(A) Hrowamgam aRatee (TR / TESteR Twer /
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(A) CSIR Projects (FTT/FBR/FTC/NCP/Mission/HCP
etc

PROJECT-1

i) Name of the Project: MgAION bonded oxide-
non oxide composite refractory (FBRO80309).

ii) Project outcome focus: Basic Res.
iti) Funding Agency:CSIR
iv) Summary of the progress:

The main objective of the work is to develop
MgAION from commercially available raw
materials and to develop MgAION bonded oxide
non-oxide refractory. The MgAION phase has
been successfully synthesized as pure crystalline
phase via pressureless sintering by carbothermal
reduction nitridation route using MgQ, gamma-
alumina and carbon as starting materials.The
MgAION bonded MgO ceramics rectangular bar
(BmMmM*2mm*3mm) has been prepared with
good physico-mechanical properties without
the formation of any crack and deformation.The
Procurement, installation as well as
commissioning of 'Vacuum Chamber Furnace'
required for firing of the samples has been
completed.

MgAloN ceramics prepared at 1600-C
carbothermal reduction nitridaticn route.
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Used refractory

PROJECT-2

i) Name of the Project: Refractory recycling for
sustainable development (HCP 54, WP 07).

ii) Project outcome focus: Applied Res.
iii) Funding Agency:CSIR
iv) Summary ofthe progress:

The overall deliverable of the project is to

develop a technology for utilising refractory

waste for wvalue-added high-temperature

applications.

® Approximately 200 kg of the used
magnesia-carbon refractories from steel
plants have been processed for the recovery
ofthe coarse medium and fine fractions.

e Prototypes of MgO-C refractory blocks (50
mm dia x 50 mm height & 150mm x 50mm X
50mm bar) were prepared in the laboratory
replacing (up to 50%) the fresh aggregate
and the recycled coarse (0.2 to 5mm)
aggregates and their properties were
compared.

e 60-70 % of waste brick is converted into
useful coarse refractory aggregate- which
can replace fresh magnesia aggregate up to
40%,showing comparable properties.

e Recovery of the pure MgO from the fine
fraction (<0.2 mm; 20-30% of total waste) of
the aggregate through different routes has
been achieved (Yield ~85%).

Separated aggregates

i i i A A U S i S o

MATARAL. G211 SCALE
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Refractory shapes developed using recycled
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PROJECT-3

i) Name of the Project: Processing of Kimberlite
tailings for the production of fuse magnesia

ii) project outcome focus: Applied Res.

ili) Summary of the progress:
Fused and calcined MgO developed from
kimberlite wastes by IMMT has been
characterized to assess its suitability for
refractory applications. Based on XRD and FTIR
analyses, the phase purity and mineralogical
features were studied. Grain size development
under isothermal heating regimes was
investigated, and it was found that the median
size of fused MgO grains was suitable for steel
metallurgical applications. As India is currently
fully dependent on imports for fused and
sintered MgO, this work is considered to have
significant potential for enabling the refractory
industry to become self-reliant in raw material
sourcing.

PROJECT-4

i) Name of the Project: Specialty Chemicals for
Industrial Application.

ii) Project outcome focus: Applied Res.

iii) Name of Funding Agency: CSIR

iv) Summary of the progress:
The sintering behaviour of the magnesium
hydroxide prepared through three different
routes from seawater prepared by CSIR-CSMCRI
has been studied to synthesize sintered
magnesia aggregate. Preparation of sintered
magnesia aggregate for the development of
MgO-Carbon refractory isin progress.

(B) Externally Funded Projects (GAP/SSP/CLP/TSP
etc)

PROJECT-1

i) Name of the Project: Effect of in-situ non-oxide
reinforcement on the performance & properties
of low-carbon AlLLO,-C refractories

ii) Project outcome focus: Applied Res.

iii) Name of Funding Agency: ANRF

iv) Summary of the progress:

The study focused on enhancing the properties
of AlLO,-C refractories through aggregate
modification and optimization of composition
and processing conditions. Initially, coarse WTA
alumina aggregates were coated using a resin-
alcohol mixture in two different ratios: 1.3 and 1:1.
The 1:3 ratio provided better coating and
improved aggregate separation. Therefore, the
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modified aggregates were prepared using the
1:3 ratio of resin to alcohol. This process involved
thoroughly mixing the aggregates with the
modifier, drying them at room temperature,
and then curing them at 220°C to achieve
effective coating and polymerization. Only the
3-2 mm aggregate fraction was modified for
further testing. ALO,-C refractory samples with
various compositions were prepared in
cylindrical forms (30x30 mm) using a hydraulic
press at 150 MPa. These were cured at 220°C and
coked at 1000°C with a one-hour soak. Physical
and mechanical properties such as bulk density,
apparent porosity, and cold crushing strength
were evaluated. Apparent porosity and bulk
density were measured using the Archimedes
method in kerosene. Compositions varied in Al,
Si, and antioxidant content, with B4 C fixed at
1%. Apparent porosity increased with
temperature due to volatile release from the
binder, while compositions with modified
aggregates showed improved propertiesdue to
the formation of in-situ ceramic bonding
phases like carbides. Cold crushing strength
was assessed using a compression testing
machine. Aluminum powder reacted with
carbon at high temperatures, forming
aluminum carbide and B4C responsible for the
formation of aluminum borate, enhancing
bonding and strength. However, at 1000°C,
strength decreased due to porosity from volatile
release. Overall, the use of modified aggregates
and controlled processing improved the
physical and mechanical characteristics of the
AlLO,-Crefractories.

Si coated WTA

Si modified alumina aggregates (CAPD413)
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PROJECT-2

Name of the Project: Exploration of Indian Clays
for the Development of Functional Materials
through Surface Modification

Project outcome focus: Applied Res.
Funding Agency: ANRF
Summary of the progress:

Optimally intercalated nanoclays were
developed from Indian bentonites, which were
found to be capable of effectively removing
insecticides such as Imidacloprid and Paraguat
Dichloride from water. It was revealed that
partial surface modification through
intercalation significantly enhances the
adsorption of polluting molecules on the clay
surface. The adsorption performance of these
intercalated clays was observed to exhibit a
strong correlation with the degree of
intercalation, suggesting that careful control
over intercalation levels is crucial for optimizing
efficiency. Additionally, the uptake was found to
be influenced by the ionic nature of the target
molecule, indicating that charge-based
interactions play a significant role.

A mechanistic explanation was proposed,
correlating the adsorption behaviour with
structural and chemical modifications in the
intercalated montmorillonites. This approach
has been considered particularly novel and
impactful, as it demonstrates that partial
intercalation—rather than complete
modification—yields a cost-effective material
with enhanced adsorption performance,
making it more suitable for scalable and
practical applications.

PROJECT-3

i)

i)
iii)

iv)

Name of the Project: Development and
corrosion study of refractory pot for SLS glass
melting

Project outcome focus: Applied Res.

Funding Agency: Saint Cobain
Summary of the progress:

The project primary objective was to prepare
refractory pots that can withstand up to 1400 °C
during SLS glass melting and optimise their
sintering parameters/profiles that need to be
adopted with standardized compositions to
achieve the desired properties. In this project,
ceramic crucibles of three different chemical
compositions were developed, 60 and 72 wt.%
alumina (both in-situ and preformed mullite),
magnesium aluminate spinel and zirconia-
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mullite —were utilized to create refractory
crucibles. The initial glass melting and corrosion
tests were conducted using Saint Gobain SLS
batch composition. Notably, the 72% alumina
based crucible composition demonstrated
superior resistance to corrosion when exposed
toSLS glass melting.

PROJECT-4

i) Name of the Project: New generation
refractory materials for blast furnace.

ii) Projectoutcome focus: Applied Res.
iii) Funding Agency: Tata Steel
iv) Summary ofthe progress:

The objective of this project is to identify a
substitute material for coke that can be used in
the deadman region of the blast furnace. The
new material should possess gqualities that are
comparable to or better than those of coke. The
primary function of the deadman bed is to
support the upper burden while allowing forthe
permeability of metal and slag. Temperaturesin
the deadman region can reach up to
approximately 2300°C, so the selected material
must be able to withstand these extreme
temperatures. To evaluate potential substitutes,
several oxides and non-oxide materials have
been chosen and tested for their corrosion
resistance against blast furnace slag and iron
ore pellets using the static cup method. The
materials being tested include zirconia with
various additives (Calcium, Magnesium,
Yttrium), SiC-Y,0.-Al,O,, SiC-ZrB,, and ZrO,-C-
MgQO, among others. The corrosion tests utilize
blast furnace coke as a reference material.
Additionally, some trials are being conducted to
coat the surface of the coke to enhance its
strength. To analyze the boundary conditions at
the deadman, we utilize Ansys software. The
deadman experiences complex loading
conditions, including its own weight, the weight
of the upper burden, and buoyant forces from
molten iron, slag, and gas. These combined
forces produce a net compressive stress
estimated between 05 and 1.5 MPa, which
significantly impacts its mechanical behavior
and permeability—both critical factors when
selecting substitute materials. To model
potential replacements, we designed 25 mm
spherical balls made of magnesia-stabilized
zirconia (MSZ) using Python-assisted CAD tools.
These models incorporate porosity levels of 15%,
25%, and 30%, with pore sizes ranging from 1to
20 pm. By applying homogenization
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techniques and finite element analysis (FEA), we
extracted nine effective material properties from
uniaxial tensile and pure shear simulations
conducted in three orthogonal planes. These
simulations help evaluate how porosity affects
the mechanical performance of the substitute
materials and support optimal material
selection.

PROIJECT-5

i)

i)
iii)

iv)

Name of the Project: High Emissivity Glaze
Coating for Thermal Protection System of Space
Vehicles

Project outcome focus: Applied Res.
Funding Agency: DFTM-DRFDO
Summary of the progress:

A glaze coating on porcus TPS (thermal
protection system) tiles used in space vehicles is
being developed. The challenge is associated
with forming a smooth glaze coating that
remains stable up to 1600°C during continuous
application without failure under high thermal
shock. TPS blocks have been successfully coated
with a low-temperature emissive glaze using
both dipping and spraying methods under
optimized conditions. Twelve such sampleswere
sentto ASL for review.

Notable R&D Initiative

i)

ii)

iii)

Project Title: Study to Assess the Interaction
Between Hydrogen and Refractories During
Direct Reduction of Iron by Hydrogen

Project Code: CGAPO414
Summary of the progress:

This project addresses the critical challenge of
refractory stability under hydrogen-rich
reducing environments, which are central to
future green steel manufacturing routes. The
study focuses on understanding the thermo-
chemical interaction of hydrogen with different
refractory compositions used in direct reduced
iron (DRI) processes. The outcomes are expected
to provide scientific inputs for the selection and
design of hydrogen-resistant
refractories, ensuring improved
safety, durability, and
performance in hydrogen-
based metallurgical reactors.

Skill development training program on terracotta
processing on 8th and 9th April, held at Duttapukur, West Bengal 2025.
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The Specialty Glass Division is engaged in cutting-
edge research, development, and technology
translation of advanced functional glasses catering
to strategic, industrial, energy, and defense
applications. The division focuses on the design,
synthesis, processing, characterization, and
performance evaluation of highvalue specialty
glasses including optical, laser, radiation shielding,
and high-strength glass ceramics.

Emphasis is placed on sustainability through
recycling of waste glass, as well as on emerging
digital approaches such as Al/ML-based glass design
for accelerated discovery of materials with tailored
properties. The division plays a critical role in
supporting national missions in space, nuclear,
renewable energy, and defense sectors through
indigenously developed glasstechnologies.

Key Activity Keywords

Optical Glass

Laser Class

Radiation Shielding Window Glass

Recycling of Waste Glass

Optical Filter

Al/ML-Based Glass Designing

High-Strength Glass Ceramics

Notable R&D Initiatives

® Development of glass-ceramics for armor

applications with enhanced mechanical
strength and impactresistance.

e Development of optical filters for adaptive optics
applicationsfor precision photonic systems.

e Al-ML driven research for accelerated
development of glasses with tailored structural,
optical,and thermo-mechanical properties.

Actual Achievements
1. High-Quality Optical Glass Supply toISRO:

Regular melting of 603-606 and 720-506 optical
glasses was successfully established, and
multiple glass blocks of dimensions 250-255 mm
x 150-160 mm x 25-30 mm were supplied to ISRO
for homogeneity evaluation. Characterization
carried out at LEOS, ISRO demonstrated
excellent optical quality with homogeneity inthe
range of 10°-10° and average retardation on
below 10nmfcm.
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603-606 glass discs
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720-506 glass discs

Bioactive Glass Coatings on Metallic Implants:

Development of amorphous, firmly bonded
bicactive glass coatings on metallic implants
remains challenging due to the inherent
crystallization tendency of such glasses and the
mismatch in thermal expansion coefficients
between the coating and metallicsubstrates.

Industrial Scale Smelting of ZnO-Based
Borosilicate Glass Beads:

Against an order of 4.8 MT ZnO-based
borosilicate glass beads (developed by CSIR-
CGCRI) from BARC, industrial smelting was
successfully carried out by Prism Johnson in
February 2025 at their Karaikal facility. The frits
are presently under characterization at CSIR-
CGCRIlunder Project No. TSPO101.

Recycling of Solar Cover Glass from End-of-Life
PV Modules:

Recycling of solar cover glass up to 2.5 kg from
end-of-life PV modules through remelting was
successfully demonstrated. Comparative studies
confirmed that the properties of the CGCRI-
developed recycled glass are equivalent to those
of commercially available solar cover glass.

Development of Stress-Free Nd:Laser Glass:

Stress-free Nd-doped laser glass blocks were
successfully produced at a 5 L melting scale
through systematic modification and
optimization of casting parameters.

Development of In-House Computational
Tools for Glass Science:

An in-house computational code was developed
for the evaluation of structure factor, pair
correlation function, diffusion coefficient,
viscosity, and disorder in glassy systems,
enabling guantitative correlation between
structural order, bulk properties, and dynamics.

Multilayer Spectrum-Sensitive Optical Filters:

Multilayer-coated spectrum-sensitive optical
filters with transmission up to 78% were
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successfully developed. Further enhancement
of transmission characteristics is presently
under progress.

8. Local Structural Environment Analysis in
Glasses:

A dedicated computational code was
developed for detailed analysis of the local
structural environment in glasses, including
cation-anion coordination and identification of
bridging, non-bridging, and tri-bridging oxygen
species.

9. Atomistic Simulation of Bioactive Glasses:

Atomistic simulations were performed to
investigate the dissolution kinetics of individual
ions in bioactive glass matrices and to design
tailored compositions. The study revealed that
increasing CaO content suppresses the ion-
exchange mechanism, leading to slower
biomineralization.

10. Development of Cerium-Doped Radiation
Shielding Glasses:
Both unstabilized and stabilized glasses with
varying CeO2 (wt%) content were successfully
developed using the indigenous melt-
guenching technique in both platinum and
refractory crucibles.

M. High-Density Bismuth Glass with Functional
Surface Coating:
A high target density of 514 g/cc was achieved
for unstabilized bismuth glass with an
optimized composition containing 35 mol%
Biz 0Os . Antireflection-cum-hydrophobic
coating enhanced visible light transmission
from 787% to 86.7% at 5893 nm for the
stabilized silica-free bismuth glass. Post r-
irradiation (10° rad), transmission was observed
toreduce to 52% for the coated sample.

Fraa™ Ua fammra nfafafaat s awir
SUMMARY OF R&D ACTIVITIES
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(A) CSIR Projects (FTT/FBR/FTC/NCP/Mission/HCP
etc)

PROJECT-1

i) Name of the Project: Development of Non-
toxic Bismuth Barium Glass with Antireflective
Cum Hydrophobic Properties: A Viable
Alternative of Lead-based Radiation Shielding
Window Glass for Nuclear Hot Cell Application

ii) Projectoutcome focus: Applied Research
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Un-stabilized bismuth glass

Bi25 Bi30 Bi3s

The project progress so far towards fulfilling the
objectives is development of cost-effective,
chemically durable and non-toxic stabilized and
un-stabilized bismuth based glass by melt
quenching method in refractory/platinum
crucible followed by annealing and subsequent
surface finishing then its detail characterization
including physical, mechanical, optical and
radiation related properties. Optimization of the
processing parameters like glass melting
temperature, casting parameters, stirring
schedule, mould heating schedule, annealing
temperature, grinding and polishing
parameters etc. and subsequent properties
evaluation which include density, refractive
index, transmission properties chemical analysis,
phase analysis, thermal properties have been
done. In the first six months, an un-stabilized
bismuth glass series with the composition
xBi.0,-(90-x) B,O,-5Na.0-5As.0, (molar ratio)
developed at a laboratory scale of 10x10x5 mm’,
and its characterization was done. The
composition 35Bi,0,-55B,0,-9Na,0-1As.,0, (molar
ratio) was optimized obtaining density 5.07 g/cc
and 79.0 % transmission at a wavelength of 589.3
nm. To enhance stability against gamma
radiation exposure, cerium oxide was
incorporated into the optimized glass
composition withconcentration ranging from 0.1
- 0.6 wt.%. The optimized stabilized glass samples
(0.4 wi%) in-terms of transmission properties
developed in dimension of 80x40x10 mm?, and
other characterizations also successfully
completed. During, 7-12 months of the project,
the primary objective was to develop bismuth
glass in dimensions of 50x50x5 mm® and
50x50x10 mm?, followed by its characterization,
optimization along with the development of an
antireflective cum hydrophobic coating on the
glass surface. Further, we formulated the stable
optimized sol using sol-gel process to deposit on
stabilized bismuth glass through dip coating
technique followed by thermal curing process,
which enhanced the transmission properties of
bismuth glass.

Stabilized bismuth glass

B3-S4/ (04 wi% Ce0,) B3-85/ (0.5 wi% CeD))
Dimension: $0 % 40 % 10 mm’

(B1) (B2) (B3)

Dimension: 40 x 30 = 15 mm~

arffe uferdas 2024—25 | HrowsndamR—dioiien:
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PROJECT-2

i) Name of the Project: Process technology for
the recycling of waste c¢-Si PV modules
(HCPO54: WP 14)

ii) Projectoutcome focus: Applied Research
iif) Summary ofthe progress:

e Small scale melting has
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cullet is equivalent in

terms of properties with
the commercially used solar cover glass. It is
worth noting that the transmission of the
recycled glass is 91.5%, which is equal to the
commercial solar cover glass.

PROJECT-3

i) Name of the Project: Development of glass
foarn utilizing waste glasses for insulation and
construction applications (HCP054: WP13.2)

ii) Projectoutcome focus: Applied Research
iii) Summary ofthe progress:

Waste glass generated from various source like
lighting accessories, vehicle windshield,
household waste, E-waste devices, waste from
building and architecture etc, is significantly
high. Although some of such glasses are
recycled, use of such glasses in original
purposes is difficult due to composition
inhomogeneity and contamination adhere to
waste glass also make it difficult to its use in
original purpose. Therefore, significant portion
of waste glasses are restricted to landfill only. In
this connection, lightweight foam glass
preparation utilizing various glass wastescan be
considered one of the most environment
friendly process.

e Lightweight glass foam (Bulk density: 0.25-
0.5 g/cc; Porosity: 80-90 %)

e Low thermally conductivity (0.09-0.23
W/mK)

® Tunable compressivestrength (2-5MPa)

e Lowwaterabsorption
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e Acousticlnsulation
e Temperature Stability: up to 600°C

e U-value (500x500 mm panel): 0.87 W/m’K
(Wallthickness110 mm, Temp:10-35°C)

(B) Externally Funded Projects (GAP/SSP/CLP/TSP
etc)

Project-1

i) Name of the Project: Facility establishment and

development of optical glasses (CAPO169)
ii) Project outcome focus: Applied Research
iili) Funding Agency:VSSCISRO
iv) Summary of the progress:

® Supplied desired number of discs using
state-of-the-art facility with bottom pouring
flow cast induction melting in 5 L scale with
defined dimension to VSSC ISRO for varieties
of optical glasses.

e Selected glass blocks demonstrated a
homogeneity value of 10° to 10° order
measured at LEOS, ISRO.

e [urther optimization of process parameters
isin progress to improve the homogeneity of
the glassestowards1x10* order

PROJECT-2

i) Name of the Project: Testing and Quality control
of glass frit manufactured by Ms H R Johnson
Limited

ii} Project outcome focus: Applied Research

itli) Funding Agency: Prism Johnson

iv) Summary of the progress:

Based on an order for supplying ZnO based
borosilicate glass beads (developed by CGCRI) of
4.8 MT from BARC, Prism Johnson has
conducted the glass smelting activity in
February 2025 at their Karaikal facility.
Characterization of the frits related to this will be
characterized by CSIR-CGCRI under TSPO101.
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PROJECT-3

i) Name of the Project: Synthesis and
Characterization Studies of Intermediate
Densities Radiation Shielding Window Glasses

ii) Projectoutcome focus: Basic Res.
iii) Funding Agency:BRNS, DAE
iv) Summary ofthe progress:

The project was aimed to develop the
composition of un-stabilized variety radiation
shielding window (RSW) glasses initially. Next,
finalization of composition of stabilized RSW
glass (added with CeO,) was done. Finally,
radiation stability testing was done and then
reproducibility was checked for the optimized
stabilized variety RSW glasses. Based on the
radiation stability study data received from
PsDD, BARC, Mumbai; RSW glasses of density
3.61 g/cc doped with 0.9 wt% CeQ, and 4.77 g/cc
glass doped with 0.5 & 0.7 wt% CeQ, have been
optimized. Both varieties of glasses could
sustain radiation dose up to 10 Mrad with less
decrease invisible transmission.

Thus, CSIR-CGCRI has optimized formulation of
radiation stable RSW glasses of intermediate
densities (3.61and 4.77 g/cc).

(C)In-house & CSR Projects
PROJECT-1

i) Name of the Project: Understanding the
structure-properties correlation of Glasses
through Molecular dynamics and Machine
Learning model

ii) projectoutcome focus: Basic Research

iiij Summary ofthe progress:

This temperature dependence of viscosity is
referred to as "fragility." Fragility varies
significantly among different glassy liquids,
with some exhibiting an Arrhenius temperature
dependence on relaxation time, termed
“strong” liquids, and others showing a super-
Arrhenius behavior, known as “fragile” liquids. In
this study, we investigate how the inclusion of
heavy metal oxide, specifically lead oxide (PbQO),
affects the kinetic fragility of sodium borate
glasses. The structural and simulation studies
indicate that attheinitial loading of PbO for B,O,
(up to ~ 30 mol%) in the glass matrix, the BO,
trigonal planar units increases at the expense of
BO, tetrahedral units leading to increase of non-
bridging oxygens (NBOs) content, indicate the
lead acting as network modifier. Beyond 40 mol
% of PbO in the matrix, it was observed that the
lead changing it's role from network modifier to
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network former with the increase of NBOs. The
increase of NBOs affect the fragility of the studies
glasses. Results show that kinetic fragility
systematically increases with the addition of
heavy metal ions, making the glasses more
fragile. Additionally, our study reveals a
correlation between kinetic fragility and

dynamical heterogeneity in various fragile
liguids,

PROJECT-2

i) Name of the Project: Development of Metal

ii)

i)

Nanoparticles Containing Glass-Based SERS
Substrates

Project outcome focus: Applied Research
Summary of the progress:

The work related to attaining the objective
defined the project has been initiated in August
2024, The procurement of chemicals and other
things has been completed. Through thorough
literature survey the glass composition majorly
containing the SiO, Na,O, BaO and ALO, has
been finalized to achieve the formation of stable
metal nanoparticles through ion-exchange and
coating processes followed by the thermal
annealing near glass transition temperature.
With slight variation in the concentration of
constituent's different glasses were prepared
and tested for ion-exchange and coating
experiments. However, the formation of
nanoparticles was not observed. In addition,
some of the glasses were found to crystallize
during the annealing process. Further
experiments on obtaining suitable glass for
obtaining the metal nanoparticles in glasses is
currently under progress.

PROJECT-3

]

-
S

iii)

Name of the Project: Machine Learning for
Discovering and Engineering Glassy Materials
and Biological Tissue with Desired
Functionalities

Project outcome focus: Basic Research
Summary of the progress:

We explored the role of glass composition on
glass viscosity to engineer the glass dynamical
properties such as glass fragility for Calcium
Silico Aluminate glass. This study reveals the
connection between fragility and diffusion.
Through molecular dynamics (MD) simulations,
we calculated the structure factor and
compared it with experimental data. Our results
suggest that this rise in viscosity is strongly
correlated with the individual glass components.
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PROJECT-4

i) Name of the Project: "Maximizing solar
radiation utilization through splitting”

ii) Projectoutcome focus: Applied Research

iii) Summary ofthe progress:
Optimized process to develop metal and
dielectric (CufITO) based multilayer coated
optical glass filter for splitting of solar radiation
for hybrid PV and TEG system to maximize the
utilization of solar radiation as compared to
existing PV cells for clean and renewable energy
harvesting. The developed of SRS glass filter
depicts around 80% of transmission and
reflection (78%) at respective wavelength
ranges of 400-1100 and beyond 1150 nm.

PROJECT-5

i) Name of the Project: "Optical homogeneity
improvements in large sized Nd* doped
phosphate laser glass for high energy laser
systems”

ii) Projectoutcome focus: Applied Research

iif) Summary ofthe progress:
Standardization of process parameters like
heater arrangement during as well as prior to
casting to minimize the temperature gradient
in pilot scale melting of Nd: laser glass to
improve visual and defect free including
minimal stress distribution in the glass block
has been achieved. In addition, in specific area
(100x100=45 mm®) of the whole glass block,
optical homogeneityin the order of 10° has been
achieved.
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e Undertaken the Waste to Wealth Mission
Project, HCP-54 (WP-11), entitled "Utilisation
of fired stoneware crockery waste in
stoneware products”. Herein, successful
utilization of 20wt% fired crockery waste as a
partial replacement for natural resources in
stoneware body compositions, leads to
noted improvements in the original
product's properties as well as reduction in
the generated waste at Khurja. Moreover,
industrial-scale product development
incorporating waste from different
industries has been completed which also
demonstrate superior quality over the pure
compositions

e In the Residence FIRST project, entitled
'Development of Energy-Efficient Fast- Fired
Body' a fast-fired body has been developed
with a firing time of 4 hours, demonstrating
suitable strength and appropriate physical
properties.

e Under GAP1320 project, data collection i.e.
PMI10, calculations of the different air quality
parameters i.e. amount of SO, NO, using
chemical analysis, from 2 different sites
(industrial and residential) in Khurja, has
been supervised.

e Under NWP-100 project Successfully
arranged state level scientific visits at CSIR-
CGCRI, Khurja Centre wherein higher than
3000 no. of school/college students were
inculcated on how the scientific and testing
facilities can be used for the production and
processing of Whiteware articles

(A) CSIR Projects (FTT/FBR/FTC/NCP/Mission/HCP

etc)

PROJECT-1

i)

if)
i)

iv)

Name of the Project: Utilization of fired
stoneware crockery waste in stoneware
products.

Project Type:HPC
Project outcome focus:
Summary of the progress:

A large amount of waste is generating from
different stoneware crockery based plant which
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not only create adverse effects to our
environmental conditions but also propel the
societal and aesthetical issues. Additionally, the
growing demand of the traditional ceramic
based stoneware products as well as
incremental cost of the limited natural
resources also necessitate the replacement of
these raw materials through the alternative
waste in the ceramic industry. Thus, any
attempt to utilize this solid waste will not only
help to reduce the harmful effects but also
extensively reduces the energy consumption.
There are very limited published resources are
available in the concern area. Under our project
HCP-54, WP-11, we have conducted the research
on the elimination of fired stoneware waste
which not only reduces the waste disposal
problem but also lowers the cost of stoneware
products.

Herein, successful utilization of 15wt% - 20wt%
fired crockery waste as a partial replacement for
natural resources in stoneware body
compositions, leads to noted improvements in
the original product's properties as well as
reduction in the generated waste at Khurja.
Moreover, industrial-scale product
development incorporating waste from
different industries has been completed which
also demonstrate superior quality over the pure
compositions.

(B) Externally Funded Projects (GAP/SSP/CLP/
TSP etc

PROJECT-1

i) Name of the Project: Ambient Air Quality
Monitoring at Khurja

ii) Project Type:GAP

iii) Projectoutcome focus: Appliedres,

iv) Summary ofthe progress:
Under this project, data collection ie. PMIO,
calculations of the different air quality
parameters ie. amount of SO, NO, using
chemical analysis, from 2 different sites
(industrial and residential) in Khurja, has been
supervised.

(C)In-house & CSR Projects

PROJECT-1

i) Name of the Project: Development of Energy-
Efficient Fast-Fired Body

ii) Project Type:In House

iii) Projectoutcome focus: Basicres.
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IV) Summary of the progress:

Completed the Residence FIRST project, entitled
'Development of Energy-Efficient Fast-Fired
Body wherein a fast-fired body has been
developed with a firing time of 4-5 hours,
demonstrating suitable strength and
appropriate physical properties. The project
completionreport hasalso been submitted.
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Studies on Gainful Utilization of Granite Stone
Waste Generated in India in Traditional Ceramic
Products:

Research conducted in FY 2024-25 explored the
potential of granite waste from Rajasthan and
Gujarat as a substitute for feldspar in ceramic tile
formulations. In the first phase, 25% potash
feldspar was replaced with four types of granite,
and all fired tile specimens met the BIS
15622:2017 Bla standards for water absorption
(= 0.08%), modulus of rupture (MOR), bulk
density (B.D.), and other properties. The second
phase involved replacing both potash and soda
feldspar with granite, achieving a 40%
replacement while still maintaining Bla
compliance. Industrial firing confirmed the
viability of granite waste for vitrified tile
production, and ongoing work aims to further
optimize usage while exploring diversification
into low-energy ceramic decorative and
tableware applications.

Testing and Certification Services:

Centre offers quality testing and certification
service to ceramic & allied industries, Statutory
Govt.agencies, Students and Researchers. About
302 numbers of external customers were served
by the center and tested 630 numbers of
samples and nearly Rs. 61.24 lakhs (including
taxes) were received as testing charges during
2024-2025.

CSIR Integrated skill initiative NWP 100

Under the CSIR Integrated skill initiative NWP
100 program, during the period under review five
numbers of training programs conducted and
164 participants were trained on different
manufacturing aspects. The topics covered
were; Energy Saving Concepts and Possibilities
in Vitreous China Sanitaryware Manufacturing,
Testing of Ceramic Tiles, Sanitaryware and Bricks
as per Relevant [S Specification and
Sophisticated Techniques Used for
Characterization of Ceramic Materials.

Technical Services Project

The Centre is extending advisory services and
training to industrial clients on a chargeable
basis under project TSP 0008. During this period,
services were provided to six clients for their
technical consultancy needs, and the Centre
earned a revenue of Rs. 2.78 lakh aprox(excluding
taxes)."
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Training Programs for GKS and RUSA

2 no's of training programs on Vocational
training program on “the manufacturing
process of ceramic tiles” under GKS sponsorship
for 39 students, 1 training program on Chemical
analysis of ceramic raw materials by classic wet
chemical route for 20 students and 1 program on
Physical testing of ceramic raw materials for 23
students was conducted.

1SO 9001:2015 Certification

Implementation of QMS and ISO certification
leads to strengthening of brand image of the
Centre and amplification of faith by clients. It also
results in continual improvement in all the
activities pursued by the institute. CSIR-CGCRI,
Naroda Centre is QMS ISO 9001:2015 certified
laboratory. The statutory surveillance audit was
held successfully during 07 January 2025,
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(A) CSIR Projects (FTT/FBR/FTC/NCP/Mission/HCP
etc)

PROJECT-1

i) Name of the Project: Studies on Gainful
Utilization of Granite Stone Waste Generated in
Indiain Traditional Ceramic Products.

ii) ProjectType:

iii) Project outcome focus: Applied Research

iv) Summary of the progress:

Key Objectives
a. Collection, characterization and assessment

of granite waste generated in ample
guantity in India (Rajasthan, Gujarat) for its
suitability as a secondary substitute for
feldspar or and other raw materials in semi-

vitreous or vitreous ceramic body
formulations.

b. Development of the semi-vitreous/ vitreous
tile body by incorporating granite waste in
partial/complete replacement of flux
(feldspar) or flux and inert materials toc get
minimum required technical properties
(Water Absorption, Modulus of Rupture
(MOR), Bulk Density and Co-efficient of linear
thermal expansion) at Lab-level as per the
Indian standard BIS 15622:2017 at existing
firing conditions being followed by the
industries and industrial firing of the lab
prepared samplesto confirm the properties.




c. T FW F I FE FH I A fouiEE c. Find novel ways for enhancing
A e R e g w5 S dwersnﬂgatmn in utilizing the Waste ‘by
. attempting to develop low energy intensive
FEm # fafasieoT sgm & o Tu ol @t | ceramic decorative/ table ware utilizing
these wastes.
Objectives Committed Work Done (April, 2024-March, 2025)

Incorporation of granite waste intile | ® In 1stphase, 25% potash feldspar in the ref. vitrified tile body

batch formulations & studies on its composition was replaced by 4 types of granite (yellow, white, pink
effect on processing and and brown type).
technological properties. e All the tile specimens (~120 x 30 mm) fired under industrial

conditions (1203°C, total firing time — 57 minutes) passed W.A, MOR,
BS,B.Dasper|S15622: 2017 Blagroup (W.A < 0.08%).

® [n 2nd phase, both potash feldspar and soda feldspar in the ref. tile
body composition were replaced by granite.

e 409%replacementresulted also Blagroup (W.A < 0.08%).

o Allthefired tile specimens passed W.A, MOR, BS, B.D as per 1515622:
2017- Blagroup (W.A == 0.08%).

e Furtherworkisunderprogress.

(B) et faw wiftd wR@reETd  (SHod/THTH/ e/ (B) Externally Funded Projects (GAP/SSP/CLP/

EALE: 1 1) TSP etc)
Bdiarmic PROJECT-1
) ALY : ) i) Name of the Project: Characterization and
i) ORETST T A SR AT AHE H AT R i, evaluation of products or materials, problem
T = TR, T e e Hano anEeE | identification trouble shooting guidance to
i) afeR , ) indL-Jstries,
) ii) ProjectType:TSP
i) afeter Ao ¥ A Hiw A iii) Projectoutcome focus: Applied Research
iv) ST T | iv)] Summary ofthe progress:
T TR TEEAT % U ST e S vee six cases from private parties registered during
e 5 o TA0008 At % A s o S the period under TSPO008 activity for providing

A technical advisory service for their technical
f7=it wedt = = AT | problems.

Name of the Party Brief Description of the Amount Charged
technical Service Provided (excluding GST)
1 | Mfs Anirudh Mines and minerals, Assessment of suitability 26410/-
Bikaner of a clay for application in
ceramic industry
L M{s Brilliant Sanitaryware Private  |[Comparative Analysis and Characterization 42240/~
limited, Jetpar road, Morbi of Two Sanitaryware bodies
=4 M/s Acton Finishing, Standardization of manufacturing 15215/~
Pune process at M/'s Acton finishing
4 Ms Claycraft Limited, ~ Evaluation of stoneware body used 36645/
Jaipur in production
5 M{s Claycraft Limited, Assessment of a kaolin in bone 38835/~
| Jaipur china manufacturing body
6. Mfs Dhawal Bhaj To investigate a ceramic tile body for 18750/-
Ramesh Bhai Jogiya, Surat its composition and physical properties.
Total during FY 2024-2025 278095/~
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(C) In-house & CSR Projects

PROJECT-1

i) Name of the Project: Development of Low
Energy Intensive (Low Temperature Maturing
And/ Fast Firing) Vitreous Sanitary Ware Body &
Claze For Ceramic Clustersin Gujarat.)

ii) Project Type:inHouse

iii) Project outcome focus: Applied Research
iv) Summary of the progress:

Key Objectives

Tostudythe existing technical parameters of
some sanitary ware products including PNG
requirement for one firing at existing firing
cycle.

To develop low energy intensive (low
temperature maturing (1175°C) and or fast
firing) sanitary ware body and glaze, while
maintaining min. technological properties of
body as per IS 2556: 1994 and craze resistant
glaze having similar surface characteristics of
existing glaze (gloss, surface hardness).

To study the effect of rate of heating on the
technological properties of low energy
intensive body and glaze.

Deliverables achieved during period of report

Developed Technology for Low Energy
intensive Sanitary ware body and Matching
White Opaque Glaze TRL4 (Lab level
validation completed).

Studies showed that maturing temperature
of sanitary ware bodies could be reduced to
Me5C even after firing at a higher rate of
heating 2.5°C / minute as compared to
industrial reference body having a maturing
temperature of 1200-1210°C fired at a low rate
of heating in the vitrification temperature
region (1.5-1.56C / minute).

Developed Sanitary ware bodies passed
technological properties as per IS 2556 1994
such as Water Absorption of << 0.5% and fired
MOR 612 Kgcm”® and showed higher
mechanical strength (MOR) as compared to
industrial sanitary ware bodies.

Developed Sanitary ware glaze passed
crazing resistance, stain resistance and
chemical resistance as per IS 2556: 1994,
Whiteness and gloss, of developed glaze
showed similar values shown by running
industrial glazes at all the test temperatures.
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PROJECT-1

i) Name of the Project: Innovation and research
on the development of indigenous technology
for manufacturing of single-fired white
translucent oxidation porcelain crockery. (OLP
0684 CSR Funded Project / Sponsor: Claycraft,
Jaipur)

ii) ProjectType:|nHouse

iii) Project outcome focus: Applied Research

iv) Summary ofthe progress:

The project was completed during September
2024 after extension. The body and glaze
compositions were formulated and their
thermo-mechanical properties evaluated
against benchmark standards. The OPB 22 and
OPB 23 formulations demonstrated superior
mechanical strength and aesthetic quality.
Anindustrial trial was conducted at the
sponsor's facility using slip casting and roller
head shaping, both yielding successful results.
Glazingandfiringwerecarriedoutin alabkiln.
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SOCIAL CONNECT PROGRAMMES

Skill Development Initiatives

As a part of CSIR Integrated Skill Initiative
Programme, CSIR-CGCRI conducted multiple short
term theoretical and practical training sessions. The
objectives of this programme were to utilize CSIR
knowledge base and infrastructure for contributing
to national skill mission for societal/industrial
benefits

skill Development Training/Testing imparted by
Kolkata Centre
® A two-day training programme on “Ceramic
Membrane-Based Technology, Water &
Wastewater Analysis Using Advanced
Instrumental Techniques” was organized at
MSTD, CSIR-CGCRI, Kolkata on 9-10 July
2024. The programme highlighted various
aspects of drinking water and wastewater
treatment and analysis, A total of 12
participants from Dinabandhu Andrews
College, Kolkata and Netaji Nagar Day
College, Kolkata attended the training. The
sessions combined expert lectures,
interactive discussions, and practical
demonstrations.

e A two-day training programme on “Ceramic
Membrane-Based Technology, Water &
Wastewater Analysis Using Advanced
Instrumental Techniques” was conducted at
MSTD, CSIR-CCCRI, Kolkata from 22-23
August 2024. A total of 22 participants from
Calcutta Institute of Technology (CIT),
Uluberia, Howrah, attended the sessions.

® Aone-day training programme on “Ceramic
Membrane-Based Technology, Water &
Wastewater Analysis Using Advanced
Instrumental Technigues” was organized at
MSTD, CSIR-CGCRI, Kolkata on 18 September
2024. The programme focused on the
determination of key water quality
parameters such as Arsenic, lron, Fluoride,
Hardness, pH, TDS, and TSS, providing
participants with a clear understanding of
advanced analytical technigues and their
environmental applications. A total of 30
participants from Greater Kolkata College of
Engineering & Management, Baruipur,
Kolkata, attended the programme.

e Atwo-day training programme on “Ceramic
Membrane-Based Technology, Water &
Wastewater Analysis Using Advanced

m
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Instrumental Techniques” was held at
MSTD, CSIR-CGCRI, Kolkata on 30
September & 1 October 2024. The
programme emphasized the determination
of vital water quality parameters including
Qil & Grease, BOD, COD, TOC, Colour, Odour,
Turbidity, and TKN, highlighting their
importance in environmental monitoring
and wastewater treatment. A total of 27
participants from Calcutta Institute of
Technology (CIT), Uluberia, Howrah,
attended the programme.

Aone-day training programme on “Ceramic
Membrane-Based Technology, Water &
Wastewater Analysis Using Advanced
Instrumental Technigues" was conducted
at MSTD, CSIR-CGCRI, Kolkata on 8
November 2024. The session focused on
training participants in the operation of key
analytical instruments including UV-Vis
Spectrophotometer, pH Meter, and lon
Selective Electrode (ISE), which are essential
for accurate water and wastewater analysis.
A total of 31 participants from Institute of
Engineering & Management (IEM), Sector V,
Kolkata,attended the programme.

Atwo-day training programme on “Ceramic
Membrane-Based Technology, Water &
Wastewater Analysis Using Advanced
Instrumental Techniques” was organized at
MSTD, CSIR-CGCRI, Kolkata on 25-26
November 2024. The programme provided
hands-on training in operating advanced
analytical instruments such as Turbidity
Meter, BOD Analyzer, COD Analyzer, TOC
Analyzer, and lon Chromatography (IC),
essential for accurate monitoring of water
and wastewater quality. A total of 31
participants from Dinabandhu Andrews
College, Kolkata, attended the training.
Combining expert lectures,
demonstrations, and interactive practice
sessions,

Aone-day training programme on “Ceramic
Membrane-Based Technology, Water &
Wastewater Analysis Using Advanced
Instrumental Techniques" was conducted
at MSTD, CSIR-CGCRI, Kolkata on 10
December 2024. The training focused on
the operation and application of advanced
analytical instruments such as BOD
Analyzer, COD Analyzer, TOC Analyzer, and
Gas Chromatography (GC) for precise water
and wastewater guality assessment. A total

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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of 29 participants from Narula Institute of
Technology, Kolkata, attended the
programme. Featuring expert
presentations, practical demonstrations,
and interactive sessions.

Atwo-day training programme on “Ceramic
Membrane-Based Technology, Water &
Wastewater Analysis Using Advanced
Instrumental Techniques" was organized at
MSTD, CSIR-CGCRI, Kolkata on 19-20
December 2024. A total of 45 participants
from City College, Kolkata, attended the
sessions. Through expert-led lectures,
demonstrations, and interactive practice
exercises.

From February 12-14, 2025, CSIR-CGCR],
Kolkata, conducted a training program
under MSTD on the determination of key
water quality parameters including Arsenic,
Iron, Fluoride, Hardness, pH, TDS, and TSS.
The program was attended by 35
participants from Swami Vivekananda
University, Barrackpore, W.B,, and aimed at
enhancing practical skills in water analysis
and quality assessment.

On February 18, 2025, CSIR-CGCRI, Kolkata,
organized a training program under MSTD
on the operation and applications of
Turbidity meter, BOD analyzer, COD
analyzer, TOC analyzer, and lon
Chromatography (IC). The program was
attended by 26 participants from Narula
Institute of Technology, Kolkata, aimed at
enhancing practical skills in analytical
instrumentation.

On March 12, 2025, CSIR-CGCRI, Kolkata,
conducted a training program under MSTD
ontheuseandapplications of BOD analyzer,
COD analyzer, TOC analyzer, and Gas
Chromatography (GC). The program,
attended by 15 participants from Narula
Institute of Technology, Kolkata, aimed to
enhance hands-on skills in advanced
analyticaltechniques.

From March 24-26, 2025, CSIR-CGCRI,
Kolkata, conducted a training program
under MSTD on the operation of UV-Vis
Spectrophotometer, pH meter, and lon
Selective Electrode (ISE). The program,
attended by 15 participants fromm Calcutta
Institute of Technology, Uluberia, Howrah,
focused on developing practical skills in
analytical instrumentation.
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The Multiscale Microstructure and
Mechanics of Materials Division (4MD),
CSIR-CGCRI, Kolkata, organized a training
program from 25th to 28th June 2024 on
instruments and classical methods for
chemical analysis of glass, ceramics, and
allied materials. The training was attended
by 27 participants from the Government
College of Engineering and Ceramic
Technology, Kolkata.

The 4MD Division, CSIR-CGCRI, Kolkata,
conducted a training program from 18th
June to 28th July 2024 on instruments and
classical methods for chemical analysis of
glass, ceramics, and related materials. The
program included hands-on sessions on
advanced analytical instruments and
classical methods for determining
constituents like SiOz ,Alz Oz ,Fez Os ,
CaO,MgO, Crz O3z ,ZrO2 ,P2 Os and LOL.
Three participants from Bikaner Technical
University attended.

The 4MD Division, CSIR-CGCRI, Kolkata,
conducted a two-day training on 12-13
September 2024 on instrumental and
classical methods for analyzing glass,
ceramics, and allied materials. Hands-on
sessions covered ICP-OES, UV-Visible
spectroscopy, and ion-selective electrode
potentiometry. The program was attended
by 28 participants from the Government
College of Engineering and Ceramic
Technology, Kolkata.

The 4MD Division, CSIR-CGCRI, Kolkata,
organized a training program from 28-30
Qctober 2024 on instrumental methods for
chemical characterization of ceramics and
on testing and calibration techniques
related to temperature measurement and
control. Participants received
demonstrations on ICP-OES, UV-Visible
spectroscopy, and other analytical
instruments, along with practical sessions
oh basic instrumentation and calibration.
The program was attended by 28
participants fromm APC Roy Polytechnic
College.

The 4MD Division, CSIR-CGCRI, Kolkata,
conducted a training program from 14-17
January 2025 on instrumental methods for
chemical characterization of ceramics and
on testing and calibration techniques for
temperature measurement and control.

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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ICP-OES, UV-Visible spectroscopy, AAS, and
ion-selective electrode potentiometry.
Twenty-three participants from Birla
Institute of Technology attended the
program.

The 4MD Division, CSIR-CGCRI, Kolkata,
conducted a training program from 18-21
February 2025 on instrumental methods for
chemical characterization of glass and
ceramic materials and on testing and
calibration technigues for temperature
measurement and control. Participants
received hands-on training on ICP-OES, UV-
Visible spectroscopy, AAS, and ion-selective
electrode potentiometry. Twenty-one
participants from APC Roy Polytechnic
College attended the program.

The 4MD Division, CSIR-CGCRI, Kolkata,
conducted a training program from 4-7
March 2025 on instrumental methods for
chemical characterization of glass and
ceramic materials and on testing and
calibration techniques for temperature
measurement and control. Hands-on
sessions included ICP-OES, UV-Visible
spectroscopy, AAS, and ion-selective
electrode potentiometry. Seven
participants from North Calcutta
Polytechnic College attended the program.

The 4MD Division, CSIR-CGCRI, Kolkata,
conducted a training program from 25-28
March 2025 on instrumental methods for
chemical characterization of glass and
ceramic materials and on testing and
calibration techniques for temperature
measurement and control. Hands-on
sessions included I|CP-OES, UV-Visible
spectroscopy, AAS, and ion-selective
electrode potentiometry. Fourteen
participants from Haldia Institute of
Technology attended the program.

o1 i e st v f 3 & Skill Developmel:lt Training/Testing imparted by
i Naroda and Khurja Outreach Centres
wfgrerur /odteTor

® A five-day vocational training programme
on “The Manufacturing Process of Ceramic
Tiles" was organized at CSIR-CGCRI Naroda
Centre from 09-13 September 2024. A total
of 20 participants successfully completed

® Tugemia-TiwasTReTE e Fg § 09-13 fgdm
2024 T ‘foufas 2reet i fafmmr sfFr @ o=
e saTaETas UT9TeT Sidesy STaifed T T o1 |

%1 20 STaHTiTat = FEeTaTgE ST g i, e
3% faufes fafmior &3 & v 9reE 3 & foo
SATIFEF AT | o T 7T |

the training, equipping them with the
necessary competencies to contribute
effectively to the ceramic manufacturing
sector.
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® A second batch of the vocational training
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programme on “The Manufacturing Process
of Ceramic Tiles” was conducted at CSIR-
CGCRI| Naroda Centre from 23-27
September 2024. This five-day programme
was designed to build practical expertise
and theoretical knowledge in ceramic tile
production. A total of 19 participants
successfully completed the course,
enhancing their employability and
technical proficiency in the ceramic
manufacturing sector.

A specialized vocational training
programme on “Chemical Analysis of
Ceramic Raw Materials by Classic Wet
Chemical Route” was held at CSIR-CGCRI
Naroda Centre from 20-24 January 2025.
The five-day training aimed to equip
participants with analytical skills crucial for
evaluating ceramic raw materials. A total of
20 participants successfully completed the
training, strengthening their competence
in material analysis and quality control
practices.

A wvocational training programme on
“Physical Testing of Ceramic Raw Materials”
was conducted at CSIR-CGCRI Naroda
Centre from 10-14 February 2025. A total of
23 participants successfully completed the
training. The training included interactive
lectures, method demonstrations, and
hands-on practice.

A three-day skill development training
programme on “Soft Skills and Technical
Skills Upgradation on Bone China Crockery
and Tableware Manufacturing” was
organized at CSIR-CGCRI, Khurja Centre
from 1-3 May 2024. Supported by CSIR, the
programme successfully trained 39
participants. Participants were introduced
to modern manufacturing techniques for
bone china crockery and tableware,
alongside essential soft skills to improve
workplace communication and efficiency.
The training combined interactive sessions,
technical demonstrations, and knowledge-
sharing exercises.

A five-day skill development programme on
"Ceramic Whiteware Processing” was held
at CSIR-CGCRI, Khurja Centre from 22-26
July 2024. The programme was designed to
upgrade the technical knowledge and
practical skills of students, artisans, and

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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TS ST T T &7 | TSR 5 o,
T FEFH 7 28 Wit i AherayEh HeTeTd T,
faufes =Eedar sam & eamar FEio &R qaEr §
TRTRT e

industrialists involved in the ceramic
whiteware sector. Organized with the
support of CSIR, the programme
successfully trained 29 participants,
fostering capacity building and promoting
innovation in ceramic manufacturing.

A three-day skill development training
programme on “Soft Skills and Technical
Skills Upgradation on Bone China Crockery
and Tableware Manufacturing” was
organized at CSIR-CGCRI, Khurja Centre
from 28-30 August 2024. The programme
aimed to strengthen both technical
capabilities and professional skills of
students, artisans, and industrialists
working in the ceramic tableware industry.
Supported by CSIR, the programme
successfully trained 51 participants,
contributing to skill upgradation and
innovation in the bone china manufacturing
sector.

A four-day skill development training
programme on "“Soft Skills and Technical
Skills Upgradation on Bone China Crockery
and Tableware Manufacturing” was
conducted at CSIR-CGCRI, Khurja Centre
from 02-05 December 2024. Organized with
the support of CSIR, the programme
successfully trained 39 participants,
strengthening skill development and
innovation within the ceramic tableware
sector.

A three-day skill development training
programme on “Soft Skills and Technical
Skills Upgradation on Stoneware
Manufacturing and Processing” was held at
CSIR-CGCRI, Khurja Centre from 08-10
January 2025. Supported by CSIR, the
training successfully benefited 12
participants, contributing to workforce
development and innovation in the
stoneware manufacturing sector.

A four-day skill development training
programme on "Soft Skills and Technical
Skills Upgradation on Whiteware Ceramics”
was organized at CSIR-CGCRI, Khurja Centre
from 17-20 February 2025. Supported by
CSIR, the programme successfully trained
28 participants, contributing to capacity
building and innovation in the ceramic
whiteware industry
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Testing and Certification

CSIR-Central Glass and Ceramic Research Institute
(CSIR-CGCRI) provides comprehensive Testing and
Characterization services through its state-of-the-
art facilities at Kolkata and the Naroda Outreach
Centre, catering to the needs of industry, academia,
R&D organizations and government agencies. At
the Kolkata campus, the Testing and
Characterization Cell (TCC) functions as a Single
Window Clearing Unit for all testing and
characterization activities of the Institute. The TCC
offers a wide spectrum of testing services covering
raw materials and finished products in the fields of
glass, ceramics, refractories, polymers and
composites, metals, energy materials, biomaterials
and other functional materials, as per applicable
national and international standards. The facilities
are accessible to industries, academic institutions,
other R&D organizations including CSIR
laboratories, universities, colleges, and public and
private laboratories on payment of admissible
testing charges. These services are also made
available through national platforms such as
Analytics CSIR and the Indian Science, Technology
and Engineering Facilities Map (I-STEM) portal,
thereby enhancing nationwide accessibility.

Major testing and characterization facilities at
Kolkata include evaluation of mechanical, thermal
and thermo-mechanical properties of materials;
advanced structural and chemical analyses using
XRD, XRF, XPS, FESEM, TEM and EDAX; chemical
analysis by ICP and AAS; thermal analysis (DTA, TGA
and DSC); gas sorption and surface area
measurement; optical and dielectric property
evaluation; fabrication and testing of lithium-ion
battery cells; testing of ceramic membranes; and
analysis of water and wastewater. During
20242025, the Kolkata TCC served 108 external
customers, tested 234 samples, and generated
I54.80 lakh as extra-budgetary resource (ECF)
throughtesting charges.

The Naroda Outreach Centre complements
these activities by offering quality testing and
certification services primarily to ceramic and allied
industries, statutory government agencies, as well
as students and researchers. The centre plays a
crucial role in supporting regional industries by
providing reliable and timely testing services.
During 2024-2025, Naroda served 302 external
customers, tested 630 samples, and generated
I61.24 lakh (including taxes) through testing
charges.

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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Jigyasa and School Connect Initiatives (JIGYASA 2.0 CSIR Virtual Lab)

Participating School/ College

Activity Undertaken

31.05.2024 T TE T (T, TH.), A9, AR, A,
afeem e

Nasra High School (H.S.), Nasra,
Ranaghat, Nadia, West Bengal

g amgsm-HisiasRan JuiT &
TR =

Technical Lectures of CSIR-CGCRI
Scientists

Product Demonstration

Live Water Quality testing

Virtual Lab Presentations

Quiz Competition

Q & A Sessions

Students & Scientists Interactions
Group Photos with Scientistsl

2

28.06.2024 1“'@313? . U T T, WA %W, .
Bishnupur K.M. High School, P.O.
Bishnupur, Dist. Bankura

AU ATE AR A SRS AT
& T T

ERlEReChEl

S TUTAT TRteT
ST W WEtaEr

Tt wfaaiimen

T T

BET AR A= B Ho= A
T % T TR TR

Technical Lectures of CSIR-CGCRI
Scientists

Product Demonstration

Live Water Quality testing

Virtual Lab Presentations

Quiz Competition

Q & A Sessions

Students & Scientists Interactions
Group Photos with Scientists
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26.09.2024 1. =7 femem, o HUHIEAR- TSRS AR
2. TS TR & AT AN
3. Tove e e o THTE ST S SR
4. F9 9w @ = o TTER wtaAtEr
5. o T e UTARR T
6. TR SLUAIH, T oS e o et e Hmendam-dseiemens §
7. difeaafer &8 =5, 7@ A fafirer TR T AR
8. iNTsT THR | HeleerT e FEe w1 e
1. Kendriya Vidyalaya, o AUEAEAR 9T TEE F
2. Ballygunge Rammaohan TfatafuEt
3. Mission High School o IFH H WY WE AN
4. Nava Nalanda High School ® Technical Lectures of CSIR-CGCRI
5. The Calcutta Emmanuel Scientists
6. Garfa D.N.M. Girls' High School e Virtual Lab Presentations
7. Bohichberia High School, Purba e Scientific Quiz Competition
Medinipur, e (Q&A Sessions
8. Ballygange Govt. College e Open day Different Labs Visit in
CSIR-CGCRI
® Experience cutting edge facilities
e (CSIR Foundation day activities
e Group Photos with Scientists
4 06 .11.2024 1. fomameg seifast T wierst o WG AR- LIS STRETE AR
2. SfihHEeE et = AFATH AT
3. A Fos TR TN SRATET S
4, AT A T o TuArTd ofEiTar
5. oo mefaeres o TERR T
6. WweeT @I Thet It FEe w1 ST
7. smefn steRTEsT, i *  HumsTeaR-AsemeE § fafw
8. a"lf-!ag TSI Hiers TETEEATS T R
1. Vijaygarh Jyotish Ray College *  EHTETHCE AEAF FEAFH T
2. GKCEM College HAEAETIUE R HgarssR-foamar
3. Ashutosh College FHTEFA & TN H ATEHAT 9o H
4. Abhinav Bharati School for 3z 9
5. SammilaniMahavidalaya » IS H WY T TER
6. Saltlake Point School ® Technical Lectures of CSIR-CGCRI
7. The Modern Academy, Dhakuria Scientists
8. Dinabandhu Andrews College Virtual Lab Presentations

fafer
Date

Participating School/ College

Activity Undertaken

Scientific Quiz Competition
Q & A Sessions

Experience cutting edge facilities

Different Labs Visit in CSIR-CGCRI

Road show to increase awareness
about IISF & CSIR-Jigyasa Program
on |ISF Curtain Raiser Event.

e GCroup Photos with Scientists
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20.01.2025 1. e e, A 3R, Helw, o 3 W H T AR & A
- 700027 AT |
2. wum e, e fafoan, Sietsar o famm oin et A S e e S
3. e e, S, S 29 ot TR 3TEI-TISAHTARETE FR AT
AT TH T, Fiewrr-700019 O ¥ aTaita 279 snidet # an ®
4, 7S THA, Fiowhen 994, FEmm I, ST ATYOT R W & e WA v
IR, AT FHIerprar Za, Fiereprar 700107 e
5. = ufFe @, S HEHee, TART, o HUHARAR-HSRIAREAE FR AT
HleTehTaT, givEq Smer 70014 | 2025 W 274 FeREE w0 T 5
6. ot ot a7t 37 U, AR TS, FicH- T & FEFA & W FH & oy
700027 TS AR- {9 ST % e o H
7. e F. A U uE. @ e AR, AR, s o
e 700148 o UV U
8. U FHIeTEH HieTS A AT TS o I # G wgE Al
HASTHE, ST, THieTehreT | e Technical Lectures of Glass
9. TEW g HEiEe T, T”’:'}_“ﬁa"’m = Scientistsall over the World.
T, HiersRTar-700047 * Science & Technology Minister
10. wresirae e sfhres, 1240 aﬁ?ﬂg’ Dr.Jitendra Singh's Speech about
FHIershrr- 700027 e 27"ICG held in India hosted by
11, & SirefiTeht S, SRA, T CSIR-CGCRI & future goals also
700109 highlighted on CSIR-JIGYASA
1. KendriyaVidyalaya, Command e 27" International Congress on
Hospital, Alipore Kolkata-700027 Glass 2025 hosted by CSIR-CGCRI
2. KendriyaVidyalaya, Fort William, invited students under CSIR-
Kolkata Jigyasa Program to showcase
3. KendriyaVidyalaya, Ballygunge, such event.
BallygungeMaidan Camp, * Q&ASessions
Ballygunge Circular Road, Kolkata— | «  Group Photos with Scientists
700019

4. The Heritage School, Kolkata
994, Chowbaga Rd, Anandapur,
East Kolkata Twp, Kolkata 700107

5. The Summit School,
KodaliaKadamtola, Sonarpur,
Kolkata, West Bengal 70014

6. SRISRIACADEMY
37 A, ALIPORE ROAD, KOLKATA —
700027

7. Harinavi DVAS High School Rajpur,
Sonarpur, Kolkata 700148

8. Creater Kolkata College of
Engineering & Management,
Baruipur, Kolkata.

9. Mukul Bose Memorial Institution,
Gangulybagan bus stoppage,
Kolkata-700047

10. LakshmipatSinghania Academy, 12-
B Alipore Road, Kolkata- 700027

1. Narula Institute of Technology,
Agarpara, Kolkata 700109
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21.022025  FHWREER & el (TH. UH.), FOUR, HCAT-AR0T o o7 WER gt

24 T, oigem e o HUHHEAR-TAESAE FH
Krishnachandrapur High School (H.5.)., TR R
Mathurapur, Dist.- South 24 Parganas, ® WTH3TEHR TSEI3RTE 3o T2
West Bengal *  FEAT T T

I fe At

*  FERT TEA

o AT & WY G T

* Homage to language martyrs

* Technical Lectures of CSIR-CGCRI
Scientists

* (CSIR CGCRI Product
Demonstration

* Virtual Lab Presentations

s Scientific Quiz Competition

* Tree Plantation Initiative

* Group Photos with Scientists

7 26.02.2025 1. e gur giifram st *  IFIE T F TER
& 2. U AR HIAT A AT T2 o foeRfoa wRA 2047 % T HiE
27.02.2025 e o T A vEE
3. TR T e W e S »  WUHARAR F TAEH FT IEH
4. o fommifer o To9isT SN AT AT
1. Netaji Subhash Engineering *  HUHTEAR FEFH F TR H THRR
College2. Greater Kolkata College of | *  wfsra o R @ qriER
Engineering & Management o % SreAToTe SR e T
3. Narendrapur Ramakrishna Mission | e @S & W19 THE TN
School and College e Dissemination of Scientific
4. BelurVidyamandir Knowledge
e Alignment with Viksit Bharat 2047
& Mobile Science Exhibition
e CSIR Contributions Showcase
e Expert Lectures and Interactions
e |Information on CSIR Programs
e Active Student and Faculty
Participation
e Reaching Multiple Educational
Institutions

e Group Photos with Scientists
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SI No Date Participating School/ College Activity Undertaken
28.02.2025 1. el G HHIRES REAGIE, MAETE 79 o WOESAEAR-HSEAREE S
e, Ferwm-700047 A T
2. AR Sma @ e e e SiuesTEs S e we
3. TR IUATH. IO &% Ehe (AU, o TUHW o FErEr
113/1, "1 57 s, FeA-75 | o ATF WARR WA
4 FeEEREEEE A (U9 0. R e OANR W
AT ) o AT T TR qER
5. ¥ 2 A Fo, Aidtgler, SR, « Technical Lectures of CSIR-CGCRI
afvem sfrer-74 Scientists
1. Mukul Bose Memorial Institution, « CSIR CGCRI Product
Gangulybagan Bus Stoppage, Demonstration
Kolkata-700047 « Virtual Lab Presentations
2. Shibpur Srimat Swami +  Scientific Quiz Competition
ProjnananandaSaraswatiVidyalaya « Q & A Sessions
3. Garfa D.N.M. Girls' ngh School . Group Photos with Scientists
(H.S.) 13/, Garfa Main Road, Kol-75.
4. BelghariaDeshapriyaVidyaniketan
(H.S.) Govt. Sponsored.
5. Dum Dum Motijheel College,
Motijheel, Amarpalli, W.B.-74
9 19.03.2025 =iEuRy Afern! e (Ta.ug.), fen 24 worr |« degsmem-dstidismen dat &
(), afe=m Fmet | BETiEalcaiteiat
ChandparaBalikaVidyalaya(H.S.), Dist.: . I WEYE }
24 parganas (N), West Bengal. . ?ﬁii’“?’f &l uﬁﬁm
«  Taast ufaaitmar
- TR 9
. DE AR A5E & A A
. AR ® WY GE TR
» Technical Lectures of CSIR-CGCRI
Scientists
« Product Demonstration
«  Virtual Lab Presentations
«  Quiz Competition
« Q& A Sessions
« Students & Scientists Interactions
« Group Photos with Scientists
8 28.03.2025 FHCAT TG T FoHierT T, Fs, elell ©  HUHAEAR-HSE RS Je=h &
BakullaRaJendraNath Institution A
Bakulia gram, Balagarh, Hooghly. *  3ER WRH
* A S TOTE T
o FHIA o Tt
o foeet wleaitmer
*  UYHEE 99
o TE AR AR % &g e
o AFEF F T T TR

Technical Lectures of CSIR-CGCRI
Scientists

Product Demonstration

Live Water Quality testing

Virtual Lab Presentations

Quiz Competition

Q & A Sessions

Students & Scientists Interactions
Group Photos with Scientists
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Activities under AcSIR(01-04-2024 to 31-03-2025)
During the assessment period, CSIR-CGCRI
witnessed commendable academic engagement
under the aegis of AcSIR. A total of 14 students joined
the PhD programme across different disciplines
including Science, Engineering, and Integrated Dual
Degree Programmes (IDDP). In the same period, 7
scholars successfully defended their theses and were
awarded the PhD degree under AcSIR in domains
spanning optical fiber technology, ceramic coatings,
laser systems, and sustainable materials.

=it W W gM-fefafer i wrme dares &1 fawm

Trans-disciplinary human resources developed at Doctoral level

1| wRen

IR e T

THTHSE R

Shoroshi Dey IR ST % form fafum st aiv AcSIR
TARITF T W e (THamseH) foufres
T
Mixed lonic and Electronically
Conducting (MIEC) Ceramic Electrodes
for Solid Oxide Cell (SOC)-based
Electrochemical Device Application
2 TR A el T 8 FEaR 51 3 g W LiLEE R
Sayantani T AcSIR
Bhattacharya Studies on Fiber Bragg grating
regeneration in optical fiber
Hietieaet =l FOT =0T =iete fEeT aern ® e § THTEAEAT
Nilotpal Tefdan-gre el ufeea e # faw AcSIR
Choudhury Development of Ytterbium-doped
Novel Active Fibers through Vapour
Phase Chelate Delivery Technique
U BSRR | TR ooR S TEelEER % fon 2uE siifede TS AR
Debparna g I 925 AcSIR
Majumder Tapered Optical Fiber based
Components for Fiber Laser and
Amplifier
sffeeoT -1 A R 3T S 5 MO, (M = THTH AL
Srikrishna Si, Ti =i Zr) smeniea Ud-Roeiiea siX He- AcCSIR
Manna FAT sk wiferg =1 faem
Development of MOz (M = Si, Tiand Zr)
based antireflective and self-cleaning
optical coatings by sol-gel technique
and their applications




ftie e e | fafwe sEvEmt # o 3e vt gfeam wEe ESIREEEEI
Vincent Akash L AcSIR
Gomes High power thulium fiber laser for
medical applications
gt & IR 70 3T TR R e & foAw et vt THTESTE AR
Susmita Kar et | ATEER S Hed 3 ACSIR
Sustainable production of biochar from
textile waste materials for emerging
contaminants removal

10

11

12

13

14

THITHIATEAR & dad ATHifhd 70 o1
New Students Enrolled under AcSIR

1 Hretsr @

Nilanjan Santra

ToeTEA T
Sinorul Haque
YTl
Satabdi Roy
BEEREC
Sanjib Mondal
Eesilil
Debarshi Paul
Atharva Pravin Puranik
T TEEH
S Rajasekar
g et
Suprita Hati
ot urer
Srija Panda
Subhadip Sardar

gk
Riya Haldar

Debolina Saha

B CEiC R
Avijit Das

THeT 3T

Faisal Ali

FTAHH
Programme
=gt (fasm)

PhD (Science)
doaer (fas)
PhD (Science)
dro=dr (fasr)
PhD (Science)
et (Efiar)
PhD (Engineering)
gLt
IDDP

s
IDDP
e (FShEre)
PhD (Engineering)

et (Fasm)
PhD (Science)

g (fasm)

PhD (Science)

e (fasr)
PhD (Science)

droeer (fae)
PhD (Science)
et (it
PhD (Engineering)
e (ST
PhD (Engineering)
g (famm)
PhD (Science)
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COLLABORATION
Industry Linkage

A Non-Disclosure Agreement (NDA) & A
Memorandum of understanding were
signed between CSIR-CCCRI, Kolkata and
M/S. EMSURG Healthcare (India) Pvt. Ltd,
North Dum Dum, on 22™ April, 2024, entitled
“Prospective single blind comparative study
with market available wound healing agent
(market available brand, API) to evaluate the
safety and efficacy of antibacterial bioactive
glass micro/nancfibres (ABGmnf) in the
management oftraumatic open wounds.”

A Memorandum of Agreement (MoA)
wassigned between CSIR-CGCRI, Kolkata &
NHPC Limited, Faridabad on 5" June 2024, to
‘Development fiberoptic sensors for health
monitoring of power transfers and in some
other applications.”

On 7" June a Non-Disclosure Agreement
(NDA) was signed between M/s. Vedanta
Aluminium Ltd, Andheri (East), Mumbai, and
CSIR-CGCRI, Kolkata, to “Development of
different types of alumina for three
applications utilizing the aluminium-tri-
hydrate of Vedanta Aluminium Ltd.”

A Non-Disclosure Agreement (NDA), entitled
“Validating and thefield trial of the prototype
FBG sensors for structural health monitering
under the scope of CIMES project”, was
signed between CSIR-CGCRI, Kolkata & M/s.
Amil Ltd., Naimex House, New Delhi-110044%
on 9" May.2024.

On 25" July, 2024 a Non-Disclosure
Agreement (NDA) was signed between M/s.
Andhra Pradesh MedTech Zone Ltd. AMTZ
Campus, Visakhapatnam-530031, Andhra
Pradesh &CSIR-CGCRI, Kolkata entitled “X-
ray and CT Tube enclosures made from glass
and ceramics , optics related to Endoscopy
and Bioactive glass for in-vivo clinical
procedures”.

A Non-Disclosure Agreement (NDA), entitled
“Developed different biomaterials and
implant materials for healthcare application”
was signed between CSIR-CGCRI, Kolkata &
M/s. Sathyabama Institute of Science and
Technology (Deemed to be University),
Chennai,on 4" October, 2024.

A Non-Disclosure Agreement (NDA) was
signed between CSIR-CGCRI, Kolkata & M/s,
Orthoplast Pvt. Ltd, Khurja, Uttar Pradesh to

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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develop “Ceramics/ glass/ glass-ceramic
materials for dental applications” on 3™
October,2024.

A project NDA, entitled “Rat Distal Femur
Condyle Defects for Assessment of Bone
Tissue Regeneration” was signed between
CSIR-CGCRI, Kolkata & Centre for Laboraty
Animal Technology and Research,
Sathyabama Institute of Science and
Technology, Chennai, Tamilnadu, India on
22" November,2024.

CSIR-CGCR! and M/fs. GESCO Healthcare
Private Limited, Chennai, entered into an
agreement on 29" November, 2024 for the
“Development of PAEK-based composites,
other biomaterials, and implant materials for
healthcare applications.”

A Non-Disclosure Agreement (NDA) was
signed on 9" December, 2024 between CSIR-
CGCRI, Kolkata & M/fs. SFO Technologies
Private Limited, Ernakulam, entitled “To
explore the possibilities of indigenous
development of fiber optic sensor and fiber
Bragg gratings for structural monitoring and
process control monitoring applications”

A Memorandum of understanding (MoU)
was signed between CSIR-CGCRI, Kolkata &
M/s. Allengers Global Healthcare (P) Ltd, New
Delhi, entitled “Prototyping Femtosecond
fiber laser specfic for THz spectroscopy ,
medical imaging, precision surgery and
material processing” on 26" December 2024.

On 1" January, 2025 a Memorandum of
understanding (MolU) was signed between
CSIR-CGCRI, Kolkata & M/s. AIMIL Ltd, Kol-
700107, to Development of a fiber optic
sensors.

On 17" January, 2025 CSIR-CGCRI, Kolkata &
M/s. Uneverse Maobility Pvt Ltd, Kolkata, were
signed a Memorandum of understanding
(MoU) on 'Battery grade materials and BMS
system'.

A Memorandum of understanding (MoU)
was signed entitled “Manufacturing
technology for bioceramic femoral heads”
between CSIR-CGCRI, Kolkata & My/s.
Orthotech India Pvt. Ltd , Valsad, Gujarat on
17" January, 2025,

A Memorandum of understanding (MoU)
was signed on Ceramic separator technology
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between CSIR-CGCRI, Kolkata & M/s.
Eyamauto Mobility Pvt. Ltd.,, Mumbai on 17"
January, 2025.

On 17" January, 2025 a Memorandum of
understanding (MoU) was signed between
CSIR-CGCRI, Kolkata & M/s. Prism Johnson
Limited, Mumbai, entitled “Reaction Bonded
Silicon Nitrade (RBSN) Readome , Ceramic
membranes for water filtration,
Chalcongenide glassfor Rapplications.”

A Memorandum of understanding (MoU)
was signed entitled “Glass/Glass ceramic
sealants for submarine application SOFC-
SOES rigid and forthcoming sealants”
between CSIR-CGCRI, Kolkata & M/s. Aero
Marine Services, Mumbai on 17" January,
2025.

A Memorandum of understanding (MoU)
was signed for “Development of Solid Oxide
Electrolyzer Cell & Short Stak for Blast
Furnace Top Gas Utizization to Reduce CO,
Footprint in the Iron Making Process"
between CSIR-CGCRI, Kolkata & Tata Steel
Limited, Mumbai,on 4" February, 2025.

A Project Agreement was signed on 17"
February, 2025, entitled “Pre-clinical trials on
growth factor loaded pGS-PCL fibrous parch
for cartilage regeneration in Full Thickness
Osteochondral Cartilage of Diseases”,
between CSIR-CGCRI, Kolkata & Centre for
Laboratory Animal Technology and
Research, Sathyabama Institute of Science
and Technology, Chennai, Tamilnadu, India.

A Project Agreement was signed between
CSIR-CGCRI, Kolkata & BHUKHANVALA
INDUSTRIES PVT. LTD, Maharashtra, on 7"
March, 2025. entitled "Advanced Ceramics
Processing Technologies for Silicon Nitrade,
Aluminum Nitride and Silicon Carbide”.

A Memorandum of understanding (MaoU)
was signed, entitled “"Collaborative R&D and
capacity building in frontier domains of
materials engineering and tecgnology with
special reference to dental science and
research” on 21" March, 2025, between CSIR-
CGCRI, Kolkata & Guru Nanak Institutr of
Dental Science and Research, Panihati,
Kolkata, West Bengal.



TECHNOLOGY TRANSFERRED
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A significant milestone in CSIR-CGCRI's technology
translation efforts was achieved with the successful
transfer of the “Solid Oxide Electrolyser Cell (SOEC)
Technology” to M/s Carborundum Universal Ltd.
(CUMI) on 19" July, 2024. The formal technology
transfer ceremonywas held inthe presence of:

e Dr. Suman Kumari Mishra, Director, CSIR-

CGCRI

Mr.M. M. Murugappan, Chairman, CUMI

Mr. Sridharan Rangarajan, Managing
Director, CUMI

The SOEC technology developed at CSIR-CGCRI
represents a major advancement in high-
temperature electrochemical systems aimed at
efficient green hydrogen production through water
and CQO, electrolysis. The partnership with CUMI is
expected to accelerate industrial deployment and
commercialization, enabling indigenous
manufacturing capabilities. This collaboration also
aligns with national priorities toward energy self-
reliance, sustainability, and fostering Atmanirbhar
Bharat in advanced materials and energy
technologies.
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MAJOR FACILITIES CREATED (2024-2025)

I

2. Fea AOEE 98 gErET g (1030 feit gfewaa 99): 78
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FoF e Tefsreat A (900 TF): T AIZHIERT 20x-
Q00x § TR Tafus 21ards & W Tae 1 faianet = w9 =
f 2t =6t o o form off 3o & e |

1.

High magnification digital microscope (Upto
900x): This microscope is useful for the
examination of surface features with different
magnification, ranging from 20x-900x. It can also
be useful for the measurement of meso-micro
level features such as cracks, particle,

delamination etc.

HYT 3R Wet Fered § 7 &30 % q9HH & 7Y B o
IO | 2 SO AT % 9 sl 9 veE 5w SN
T ST & & foru feapife o1 fampen i &1

2

High-temperature thermal imaging camera
(Upto 1030°C): It is useful for measuring hot zone
temperature in machining and furnace
operations. It can also provide the images with
temperature mapping and have recording
option forthe above-mentioned zones.

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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e
3. Wi gER/AEEeEa SEEd 2025 7 -110 ferlt dfewag w 3. Freeze Dryer [ Lyophilizer: Establishment of
T F WEH § TEH R /AR JiaE Freeze Dryer / Lyophilizer facility in January 2025
thﬂgﬁﬁ&mﬁmwwmﬁaﬁaﬂéﬁﬁq capable of drying samples at -110°C. This
S~ y dedicated facility is utilized for sublimation of
ST T '%F-I%megl liquid content towards preparation of scaffolds.

4, ETO Sterilizer: Establishment of ETO Sterilizer
facility in March 2025. This dedicated facility is

4. e wferem wE 2025 7 et RicreeR gl #

T | 39 FEIE Wi S STET 99 e war % o : )
P e 5 Y M°_cﬁwﬁ ¥ utilized for sterilization of samples as per GMP
i F protocol for animal trial experiments.

arffe uftrdes 2024—25 | Hiasrdemr—eoiienens, dredrd 131
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a‘hﬁnamm(aom) TR 3R e ke |iae
(2-8°C) Trk—vn'a' 2025 # aifq f amosE (-80°C): WieR 3R
Wmuﬁm(z 8°C) ! TATHT | 9 G Giewr
T STFRT Ui2H, ﬁhmanmfaﬁﬁafa?%ammaﬁ
e & fou fRar sTan £

Electrospinning Facility: Upgradation of existing
electrospinning facility to higher model ES-2
facility in October 2024 capable of computer
controlled operaion. This dedicated facility is
utilized for preparation of nanofibers scaffolds for
tissue engineering applications.

Ultra low Temperature (-80°C) Freezer and
Laboratory refrigerator facility (2-8°C):
Establishement of ultra low temperature (-80°C)
freezer and Laboratory refrigerator facility (2-
8°C) in July 2025. This dedicated facility is utilized
for storage of proteins, cells and wvarious
biological kitsand samples.

Annual Report 2024-25 | CSIR-CGCRI, Kolkata



7. e Tefeed seEeer o 2025 § et fefsee 7. Automatic digital Autoclave: Establishement of
amma’ramﬁwmt wpnﬁauﬁmwwgﬂaa Automatic digital Autoclave facility in March
mmqufa;mmm 2025. This dedicated facility will be utilized in the

sterilization of in vitro experiment samples.
|;L =

1/ =
h TR
T '4“._.__‘

8. 4 TyH @ atet e A 2025 # 4 v wHl ST fmer . 8. 4 station Planetary Ball Mill: Establishment of 4
T 2T Fiaer &1 3ugn fafus w9 R 9 g e station Planetary Ball Mill in March 2025. This
:tq‘:ﬁaﬁfﬁfq%'r%‘l%mfa?mwm facility is used for ball milling of different glass

and ceramicssamples.
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380 =150 g&sT, 3 =T; Wi HHT
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TEAH; B

foem @ wor vy 230 A
wlt, 50-60 &5

bl e s e,

9. Computer Workstation: Establishment of
Computer Workstation in March 2025. This
facility isused for simulation and in-silico studies.

10. Jaw Crusher (Model JC500):
Voltage: 380 /S50 Hz, 3 phase;
Feed size: <= 50 mm;
Discharge size: 0.5-3 mm
adjustable; Throughput:

1. Electromagnetic Sieve
Shaker; 230V AC,50-60 Hz

Annual Report 2024-25 | CSIR-CGCRI, Kolkata



12. Planetary Ball Mill:
Feedsize:<15mm

13.  Modulus of rupture (MOR)
machine: Modulus of rupture
(MOR) machine for bars and
tiles of size up to 300 mm x
300mm

13, Hiegerd =it R (THafiam) wei:
300mm x 300mm s & TR 3R et
% foTu Hiegery 31 NeR (THSTSR)
ENIE]

4. Transformer with
dimmerstat for PCE RUL
furnace along with oil,
copper cableinstallation etc.

14, T, e et AT IS ® I
UrEE Sguet e % for femee %
T TR |
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15. fefstest auam s |

IR WEH & WY
R s S
=, ®H eIHar
ST 600 e/

1200 x 1000 x 500 |

mm |

16. w2t 1700°C

17. feoim & fom Mg few 40 e
fafies w=ht ufq o=

136

15.

Constant
temperature
water bath with
el e s !
temperature
controller and
d-lasupr | saksy”",
Csh_ a-mi b ety
Capacity: 600
liter approx. /
1200 X 1000 X
500 mm.

Furnace1700°C

Geared Stirrer for stirring 40
litres of ceramic slip per

Annual Report 2024-25 | CSIR-CGCRI, Kolkata



18, FR-UH3E HIfyTehT Foior Afaur AR-UH3ME Uha od & A

et TR e (T S e T A ) () 7w
FeT 100x 1.5 mm 3A” 100x 0.3-0.5 mm, (¥ 3= 31X Fiaw 20
Fe i, () &% ot GEuHaTE S g CUMI =T i
U Fet,  (2) T-UPRiArEE TerE e -8 e
TS, (UW) FHTieh TRt Aol S erae Tee L

18. R-SOE Cell making facility: R-SOE Cell making

facility under single roof (Clean & Laminated flow
bench room) (b) Half cells 100x 1.5mm & 100x 0.3-
05mm, (c) Batch & continuous tape caster
process, (d) Half-cells handed over to CUMI Full-
cells handed over to CUMI, (e) Spray-pyrolysis

assisted nano-sol infiltrated process, (f)
Infiltrated Fuel electrode supports having
functional layers

19. CSIR-CGCRI established 2 kW R- stack testing
bench

19. UG EAR-GEEIANEE 7 2 fhelae -t e w9
T
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400 W stackoperated and s
under cycling testing
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20. SOFC stack module

and test run with

performance with

remote control

operation script &

completely

indigenous SOFC

i stack module of 14

kW with Test bench

for display @ India
Energy Week

Indigenous R-SOFC
stack bench has been
successfully installed
and made in operation
for1 kW SOFC and %2 kW
R-SOFC stack operation

22. A double-decker cellulosic IEM fabrication unit

designed by EMDD and installed, which is
capable to produce 300 mm width IEMs as per
project needs and
has dual
capabilities of both
coating and casting
of composite
membrane
continuously in
large scale.

In-house designed Z-Coat machine { W=300 mm)

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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23, HUHAEAR 9% Z 979 7yH, -85 oo wEa s 23. CSIR Waste to Wealth Mission, in-house
i (= UH B e ¥) i guekit i designed fiber extraction facility (from Raw
L T ] i water hyacinth) and Supercapacitor fabrication

equipmentinstalled

24, g-ar3 feame anfvioas e ettt $iapem afaum 24. In-house designed commercial grade

Supercapacitor fabrication facilities

25, ot TAET WaE TS IR e e #r A e 25, Thermoelectric Generator:  Measures the

T A ST ~-100°C-800°C Seebeck Coefficient and Electrical Conductivity
Operating temperature range: ~ -100°C-800°C

26, iz e HIR (KF) 2reget: J¢ 2R, disehe, W 26. Coulometric Karl Fischer (KF) Titrator: Gold-
3R T EEHTEA ST & TH = A A T oI Miee- e standard for the detection of trace moisture in
Wméﬁmwtﬁﬁ,ﬁgoﬁmmm dﬂ‘m,ﬁ{&'aam%fﬂﬁ transformer, lubricant, fuel and other
ST hydrocarbon oils. Useful for power plants,

petrochemical industries, lube industries.
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Funding Received (including ECF)
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TEH TG T TRASETG (37 2024-75 2025)

New Projects Initiated (April 2024-March 2025)

fifen sty § 2 98 uiEem=Te & Famt 11 = awd g9 9
I e T |

Within the reporting period a number of new
projects had been sponsored from industries and

otherexternal sources with identified deliverables.

._ .. FT o

Title of Project

1 A FTHRITES TR Tl AR RS FAG 20 7 B o e
= F1 faw e = # uhe # C0° e i # F e &
U ST
Development of Solid Oxide Electrolyzer Cell & Short
Stack for Blast
Furnace Top Gas Utilization to Reduce CO’ Footprint in
the Iron Making Process

2 I A At Ao TET AT % AU ge-se s
N s Pt i famr
Development of Doped Zirconia by Sol-Gel Processing
for High Temperature Ceramic Matrix Composite
Application

3 ofafer At i A e wonett & for e sewsi o i

High emissivity glaze coating for thermal protection
system of space vehicles

4 I=a 99 (= 1800 °C) 30 URsEh Wt ¥ § U fhs
T T [

Development of novel ceramic composites as high

temperature (=1800°C) EM transparent materials

o

Tl &5 AT % feru Sifon AR SR e AmHeE T %
[ AT A R 2! i HEi & fo v
AroTeh fafmioT S=ifTHr &1 e HE
Assessing suitable additive manufacturing technology
for processing Gamma Titanium Aluminide
components with desired microstructures and high
temperature properties for aero engine applications

BUEET W TR HHEU F v EE % 60 U wEe- -
T =7 fard

Development of a Point-of-care sensor for early
diagnosis of Hepatitis C viral infections

(=2}

7 Tl A A FERtEes § e e % o
Herifefeeg
Multifunctional mechanical Metamaterials for life
support in manned submsersibles

afEt=T Soit
Project Category

TN FETTEIeAT Ui =T

Collaborative Laboratory

Project

IR G aReETs
Grant-in-Aid Project

SR TR afeEts
Grant-in-Aid Project

FEA FerHT AT
Grant-in-Aid Project

ST el ARATS
Grant-in-Aid Project

IR WerdaT HEH
Grant-in-Aid Project

IR HETAT TRATSTA
Grant-in-Aid Project

Funding Agency
TET BT 3R 20
=

Ministry of Steel
and TATA Steel

T T AR far
T (SreAREia)
Defence Research
and Development
Organisation
(DRDQ)

T ST R faer
T (SramEte)
Defence Research
and Development
Organisation
(DRDO)

T FTHUE SR fwr
A (Sramgian)
Defence Research
and Development
Organisation
(DRDO)

T T 3R fa
TS (SraEia)
Defence Research
and Development
Organisation
(DRDO)

el TR fasnT
(S

Department of

Biotechnology
(DBT)

AT T e

(T iEnE)

Ministry of Earth
Science (MoES)

_




10

11

12

13

14

15

16

17

Title of Project Project Category Funding Agency
T T, IO & [0 T ErEe [ el S AHadE Sed s SR qiEr gt famr Harer
Tt # S FHE % fol g weee Grant-in-Aid Project (Ta3TE)
Light weight, Seamless hollow ceramic sphere for Ministry of Earth
buoyancy and multifunctional structures for life Science (MoES)
support in manned submersibles
1 vt & forg wier famfies fheet Tox 1 faem AT AR TFH AL AR Hwamiam
Development of flexibile ceramic filter paper for air (Fuw <) (éﬁa’ﬁ?aﬁi) TR CSIR
purification CSIR-FIRST-FIR (EES
Theme) (E30W) Project
YA -TehIY-Haled eRgioT fashr & fu e g waide S e ug e -Uh g HugaEa
HT T AR (Fuw ) (3aiiesy) qRErH CSIR
Honeycomb glass supported hybrid metal nano- CSIR-FIRST-FIR (EES
islands for visible-light-driven hydrogen evolution Theme) (E30OW) Project
ST SR SEA faufae e SR SR vl o St TehHIeRT T T T e fEEe
Training on Classical and Advanced Ceramic Technical Service Project jGilee
processing and Characterization M{s. Hindalco
Industries Limited
T fae iR G Hew faee sreenat & forn aeh SR I Fere IR gt ferem e
soferait Grant-in-Aid Project (THFTETH)
Sensors and systems for oceanographic and surface Ministry of Earth
meteorological observations Science (MoES)
T Fg-HeT AR o Ut s A W/ RS @ A SR U R - $2 LIS ISR
AN} 3 SRS 30 U i o ST H ST ag o afieE CSIR
Advancing Fuel Flexibility of Solid Oxide Fuel Cell CSIR-FBR/NCP-EED
through Development of Compatible Multicomponent theme Project

& High Entropy Alloy Cermets/Oxides
ETSST B T F I FHH F AR g iR fokaed # a IR Tl AT IR e e

WER HHY F SHCH FA F 07 TF T Grant-in-Aid Project HETRH
A study to assess the interaction between hydrogen Anusandhan
and the refractory during direct reduction of iron by National Research
hydrogen Foundation
TS el SIAION-TTRA FoITs7ea: 78 gogdl-wl Fmiige  TUHTETR AR - AT R EEI
1 U AT e Troaieg-24 o CSIR
Bioinspired Novel SIAION-Graphene Composites: A CSIR RDSF-IHP CSPS-24
plausible Alternative of Hard WC-Co composite Project
&1 F1E ALD,-C FTTH & TRE AR TN R T9-Hig TR-siwEs SR FETa TR ST Toe e
FGEHT FH T Grant-in-Aid Project FESE
Effect of in-situ non-oxide reinforcement on the Anusandhan
performance & properties of low-carbon ALO,-C National Research
refractories Foundation
ferafere srpierent i Sficer a3l 1 & & ol eeieh oacdd WSS SREHUE- STt HIUH AL
faafaes =1 331 fifen R -24 W CSIR

3D Printing of polymer derived ceramics for making CSIR RDSF-IHP CSPS-24
complex structures of ceramic optics Project
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Title of Project . Project Category Funding Agency
18 weli-seigie Shufated fedimesiom o1 (TwEiidm): T o7 2iR SUReTiaR AR - SruE BLGEEE
feaferte smres @ ‘Tafgae =1 Reperdt Huadies-24 TREET CSIR
Designing Flow-Electrode Capacitive Deionization CSIR RDSF-IHP CSPS-24
Cells (FECDC): "Lithium" Recovery from Sea Water and Project

Lithiated Ore
19 T YEYH VAN % o AnTean diegE W e ¥ € e GuEsEeN AREuHuE - eu=h HUHAEAR

F A T TR (e w7 - 24 Wi CSIR
Development of dynamically switchable multicolor CSIR RDSF-IHP CSPS-24
electrochromic films of vanadium oxide for smart Project

display application
20 fafve deeeTs e e st @ o sifesa e Suasnien RS- s HoHAE AR

I g s ffe siferer wrear S8 wome =1 Hoadiee-24 v CSIR
e CSIR RDSF-IHP CSPS-24
Development of Optical Frequency Domain Project

Reflectometry based distributed optical fiber sensing
system for diverse Structural Health Monitoring
applications

21 SSTafeT Jehl i GEATh e R @ o 3 aee SUes iR SIREuauE - Siuer HugaTEaR

UGS TR disigeiioes sard Jae Hugdios-24 TREEr CSIR
High temperature AIN based piezoelectric pressure CSIR RDSF-IHP CSPS-24
sensors for structural health monitoring of engineering Project
components
22 e Tfae ST HEIE ST Aied % AeAE @ SEA-guteal & GuasTEsR AREuguE- et Hiugamgam
TSy H gEEET TwadiTs-24 Wi CSIR
Understanding the structure-properties correlation CSIR RDSF-IHP CSPS-24
through Molecular dynamics and Machine Learning Project
model
23 e & e ¥ OR fafwor 3vEm w5 sy wer TTHMEIR AR - SET= AR
Maximizing solar radiation utilization through splitting gt -24 TRErE CSIR
CSIR RDSF-IHP CSPS-24
Project
24 T T SR WOl & o0 A2 SR # UASI34+ SIS WIehE v WIUHSEHR SR UHUE- S HUHAE AR
T 7 SHiftewer THET ¥ guR HiTHITE-24 ARt CSIR
Optical homogeneity improvements in large sized CSIR RDSF-IHP CSPS-24
Nd3+ doped phosphate laser glass for high energy Project

laser systems

25 foffeers faforeia slfeee (Teo@ans) aoie 510 Cf-SiC-ZrB, HITHSATEHR ARSITHUE- STt GILGEEEIE

e et dfowa weifae s aeeER THITE-24 TR CSIR
Processing of Cf-SiC-ZrB, UHTC Ceramic Matrix CSIR RDSF-IHP C5Ps-24
Composite by Liquid Silicon Infiltration (LSI) Technique Project
26 &ET 59 1 FH FE H O gk, AlG-ToE UG FE-fa0iE URSR-UZSEuanyd uiEsT TR AT
T T T SN ST A, weE, o ® o s FTT-AEISS Project CSIR
FT T 1 T

Development of lightweight, ultra-strong transparent
glass-ceramic material and fabrication of laminated
armor panels thereof for armored vehicles, combat

aircraft to reduce the areal density




27

28

29

30

31

32

33

34

Title of Project _ Project Category

US-THiEA T ERSEAE T % W R e AR e TR UEeEuaug uRge
1 T TRET] TH TR SE % (o7 Tera- 3 fafor FTT-AEISS Project
uferor fagt e #1 vk FgEd fawer
Development of non-toxic bismuth barium glass with
antieffective cum hydrophobic preperties: A viable
alternative of lead-based radiation shiedling window
glass for nuclear hot cell applicartion

ATl ST W & ITAR o AR A ALT THES- UG T
ek HIEsH U 1 Hifdet-eher geais FTT-AEISS Project
Preclinical Assessment of Sugar-Glass Nanoparticles
Loaded
Multifunctional Fibrous Patch for the Treatment of
Degenerative Cartilage Diseases

@ T  forg 38 fieae ardifeen Tenee o WEAE A U aiEeT
UieTR- S e Fee Fuiised Fl Hidfee e FTT-AEISS Project
Preclinical Assessment of 3D printable Bioactive

Multifunctional High Performance Polymer - Bioactive
ceramic composites for Bone Regeneration

fafaaror & gafsn =+ fou dfede sifewa wiF snafe sfewa TR - TR 40 Rt
FIEEH HTATE! FTT-FTC-4M Project

Broadband Optical Source Based Optical Coherence
Tomography for Imaging in Manufacturing

TV TEER H YA fERar % AU s v gei e | WIS JRET
F1F 9 Hl A5 ® (o0 FGUiHE HAOITT H 837 Sponsored Project

Study of ceramic comoposites to replace coke bed in
blast furnace deadman region for environmental
sustainability in steel processing

MgAION S SiTeRITes- TR STierTee JHY ke T USSR AU GRESET
MgAION bonded oxide-non oxide composite refractory NCP-FBR-4M Project
st s o for fafers w@mm frer wire afersrn
Specialty chemicals for industrial applications (TrmuETY)
Mission Mode Project
(MMP)
T T SR & S % o aeiteneaer Aot A ' RS- - ae o
et ofte o & Far (W= 3R U ) aREtsET
Biodegradable antimicrobial non-woven films for use FTT-FTC-CLP theme
in feminine sanitary hygiene products: Improvement of (Chemicals and

transport properties Petrochemicals) Project
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HeehH] AT=aT

Peer Recognition

AT / HHAR ST -

g / fafdsedr | qREPR B IR | GER WET SR arell weer
Name of Scientist/Staff Award / Distinction

Date of Award

f. fords aiw Ba fasm= & & & gdds A@ifae 24.01.2025
Dr. Jiten Ghosh TR PR Hifiar ok <9
Best Oral Presentation Award
in the field of Glass Science:
Physics and Chemistry
i,
Si. gHau digs HrHaTER—ATOIRTSREATE H 26.07.2024
Dr. Subhadip Bodhak

faoTell @ Wud &H B (NS
UEel $ BT &g od aredd
AT Holl SUATTHAT TIRTET
(gereldt 7)” wfafy & wew & wu
H &A1 oigat HITRemEaR
AferNfTan, 2024 # FeH RER 3R
5 FRIS TYY FH AHE REPR il
gl
As a member of “Laboratory of
Very Effective Energy Users
(LOVE U)" committee for
implementation of Reduce
Electricity Consumption (REC)
Initiative at CSIR-CGCRI, we have
won st Prize and a cash prize of
5 Crores in pan CSIR competition,
2024,

Awarding Organization
AITHAZIR—bed DI 3R
e srgeee S
(HToTRATIRRNE), DIrdTT gRT
20 ¥ 24 AN, 2025 @ SR
Imnfira 279 Sfarisily aig
FHIU (A 2025) |
XXVl International Congress
on Glass (ICG 2025) organized
by CSIR-Central Glass and
Ceramic Research Institute
(CGCRI), Kolkata during 20th
to 24th January, 2025

Hoaagas
CSIR




Aefis / wdard &1 9™ a1 / faRrsedn geaR @ faf
Name of Scientist/Staff Award / Distinction Date of Award
Sf. sradt =y garef fasm &R izt # December 3-6,

Dr. Srabanti Ghosh GUTETE B U= 2024

Recognition of contribution to
Materials Science and
Engineering

ugr] e fasm § S
AR & o Hg uge—2024
Bronze Medal-2024, for
outstanding contribution to
Material Chemistry

TG Fugdd Ioll Al H
RS HRIN TRIHARN BT 7
Early career investigators forum
in ACS Applied Energy Materials

Dr. R L Thakur memorial Award

December 4-7,
2024

September 2024

Sf. quish =aar

Dr. Barnasree Chanda

28112024

HIND YRR IR

Best Paoster Presentation

24.9.2024

Sf. R HHAR Agl
Dr. Samar Kumar Medda

he B AT & WY H I
= S 3% BIERGT, 2025,
49(17), 6914—6929
Published as 'front cover art'
New J. Chem., 2025,
49(17), 6914-6929

26.03.2025

2024 ® TUICH Ufeddee Sied &
e ¥ R RGeR & w9 7
TET UF T g3
Received certificate as
recognition of appreciation as
peer reviewers in 2024 through
ACS Publications journals

26.03.2025

YREPIR UG DY dTell deedr
Awarding Organization

AR AT SHET Gl
(MRSI)
Materials Research Society of
India (MRSI)

AT TR GRS (SMC)
Society of Materials Chemistry
(SMC)

ARE BffdHa AT

American Chemical Society

sfema Rifas arad

Indian Ceramic Society

gRd Sl Jed e & fou
e ok S~ arft
RIS AT
gRa ol arfl g e
International symposium on
Ceramics & Advanced
Materials for Green Energy
Value Chain
Green Energy Materials Meet

ARTHHAT = Siel ATh BiAE,
RSC New J. Chem.

TUHITE Ufeid e oived

ACS Publications journals

147



dsifra / sdard &1 A

g / fARrsead
Name of Scientist/Staff

Award / Distinction

g @) R | REaR wer SR arell e

i, M gy 3o

I1d | gar e ued
Dr. Mir Wasim Raja

Advanced Materials Young
Scientist Medal

Bl @ w9 § Haffae
Elected as “Life Fellow of Indian
Chemical Society”

HITHIMEIMR & UlRe 4§ 99
e & efatfa “dSigaTE—AY
el & w0 § o g B oy
A TGN & HY H TG
Selected as Nodal Officer for
“VGNM-Value Generation as New
Materials” under CSIR Waste to
Wealth Mission

Sloria gEtuear AUHSTEIR—THA2d) e wrdma
Dr. Jayanta P fAeE ferd & wu § A
Mukhopadhyay I

Recognized as the Mission
Director of CSIR-H2T Mission
programme

Si. afafa sx

"SUT T R 4.0°
Dr. Anirban Dhar

39 REPR A 5 AR U P ThG
REBR A 2, R e Ao
H ren fsar @ 8 oK s

g o= At e fHar S 2|

“DARE TO DREAM 4.0"
Such Award consist of Rs.5.0
Lakhs cash prize shared by 3
awardees and a certificate of

merit.

$feu sfiwa AraEd & soitad

Date of Award Awarding Organization

24-26, e TEIRNUYE 3l
September, Teave NeRuey, Wed
2024, Jodhpur, International Association of
India Advanced Materials, Sweden
26.12.2024 e dfwa A
Indian Chemical Society
10.02.2025 HIUHAEIR eATAT
CSIR- HQ
09.06.2024 HIowsmgaR—-arar vdg
[BERUGE]
CSIR-Innovation Management
Directorate
T8 wfefiar SRRSI3N
SRS §RT DRDO
“FrdfRra ot
drenfire” aof &
Sl a9 2024 H
ARG B TS
ot |

Contest held in
2024 under the
category of
“Directed
Energy
Technologies”
organized by
DRDO




dsifsra / sdard &1 = g / faRrsean ' gxaR @l [fd | greer g & arefl |een

Name of Scientist/Staff Award / Distinction Date of Award Awarding Organization
<f. Qe Ut HIHS UREY YR 09.03.2025 SIUE—dIRUATH T oY
Dr. Debasis Pal Best poster award I (TIUeUH—33)

DAE-BRNS National Laser
Symposium (NLS- 33)

sf. faer w e oRex TR REAR 03032025 aTuge fereet Hienfirat afiR
Dr. Vignesh M Best Poster Presentation Award RITTRIY AT, ISR
die grRT maifera

Applied Membrane
Technology and Translational
Research, organized by IIT
Bombay

Si. amefie {AR dsd SId aHdl AHe yedh 24-26 A TAIRIYE 3Tt
Dr Ashis Kumar Mandal Advanced Materials Scientist September veaive HeRycd, WreH, 'g=id
Medal 2024, I SO BT 6191 TR |

SIYR, R |
International Association of
Advanced Materials, Sweden,
'6lst Assembly of Advanced
Materials Congress' | Jodhpur,
India.




¥R / faRrsear

Award / Distinction

dsifra / sdard &1 A
Name of Scientist/Staff

B 1 [t
Date of Award

QREHIR UG & diell |l

<1, "Hare ¥ UK & foft 8 e @ oo amn ariem STee-2024
Dr. Somnath Roy Fully sponsored travel grant to
the UK
St e |+ TAIS TR TR 26.08.2024
Dr. Shrabanee Sen (e feere)
Best Paper Award

(Foundation Day)

Awarding Organization

ffeer w8faet (UKIERI g3 9ie)
British Council (UKIERI travel
support)

AegaTE aTR— TR
CSIR-CGCRI
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Student Awards

HuHaTEaR—sicye 3iih fked Us #ieRacy Saraiol (HITHsSsiR—3nsyaTAT),
YauveR gRT Ao fAdbiid wRa @ fou waa s vd denfier w sk @@
(HTHE—2025) & SR 2l TR HHR BHGH P 7 HTd 2025 BT FIAS UER REBR I
T o T |

Mr. Samir Kumar Hembram was honored with the Best Poster Award on 7 March 2025 during
the National Conference on Sustainable Science and Technology for Viksit Bharat (SSTV-2025),
oraanized by CSIR-Institute of Minerals and Materials Technology (CSIR-IMMT), Bhubaneswar.

2 XU dshad] Bl 24 SN 2025 BT BicAbl b [ qi7el H<eH Fex H Ao
SRR 7oA B (FTSHIST 2026) H FIS AT wRfer REpR | w1 foar 1 |
T AR 20—24 STARI 2025 1 AT 8T |

Mr. Anustup Chakraborty received the Best Oral Presentation Award on 24 January
2025 at the Internaticnal Congress on Glass (ICG 2025), held at Biswa Bangla
Convention Centre, Kolkata,during January 20-24, 2025

2l BUGR EHT B 24 ST 2025 B Bierbldl B favg aiverr sdee dex § smafora
SRS oI B (SMSHTeh 2025) # G2 AiRad Uwdfal REHR A i foba |

Mr. Hasanur Rahaman was awarded the Best Oral Presentation Award on 24
January 2025 during the International Congress on Glass (ICG 2025), held at Biswa
Bangla Convention Centre, Kolkata, from January 20-24, 2025.

Y&l ATar ashaddl BT 24 TAAR] 2025 P BIABI & (9% AT B2 Hex H AT
IR T B (BMSATSH 2025) H WAAS YR WRfT REBR W [T fobam 17 |

Ms. Nabonita Chakraborty received the Best Poster Presentation Award on 24
January 2025 at the International Congress on Glass (ICG 2025), held at Biswa Bangla
Convention Centre, Kolkata, from January 20-24,2025.

g2 =S 9iST ®Y 20—24 SN 2025 BT AT 279 ATRERT T HIUH (@S
2025) ¥ IS ARex YREHR A FHI e T |

Ms. Srija Panda was honored with the Best Poster Award at the 27th International
Congress on Glass (ICG 2025), held from January 20-24, 2025.

aiftfe uftdest 2024—25 | Howender—wiohienas, dicara 151



Mr. Rajasekar Saravanan received the Best Poster Presentation Award on 24
September 2024 at the International Symposium on Ceramics & Advanced
Materials for Green Energy Value Chain—Green Energy Materials Meet.

#ft g PR 7 Solf FH90 & g Fad GEEE # T W SRS G
(TuaTagd! 2025) H U TR @ forg Gefty qRepR e foban, St wRedi dtenfiet
AT ATETE! H 2—4 TIaNI, 2025 T SATATAC fdbar 13T |

T 1—2 A, 2025 B IR D 399 T AT Gaw § g W IR BIeErarero
RIS gRT rafora “wad e @ wiftq &1 faen & wiearidfl s v o
3fTeiTg ST FHer § YT deiifie QRepi { 41 G fbar |

Mr. Dipendu Sarkar earned the Third Prize for E-Poster Presentation at the
International Conference on Advances in Sustainable Solutions for Energy
Transitions (ASSET 2025), held at Indian Institute of Technology Guwahati from
January 2-4,2025.

He was also honored with the Young Scientist Award on March 1-2, 2025, during the
39th National Science Day of India at the online National Conference on
“Photobiology Research towards Achieving Sustainable Development”, organized
by the Indian Photobiology Society.

152

st gt ST B gRBIRIER § o B forg Wik B Aew § aleife

ot forg vfore 31 ATHAER—UIRIINRRE, Diadal & wifeTd SR ¥ARE &
3T 6—7 HRAN! 2025 BT BIATHE AT 3R IUHROT fO9TT gRT St ' S—id AT |
TR BN (SSIVTH)” TG 1 A URey Tl JREPIR AT 89T |

Mr. Jishu Pramanik received the Best Poster Presentation Award during Emerging
Trends in Advanced Materials (ETAM), held on February 6-7, 2025, and organized by
the Functional Materials & Devices Division as part of the Platinum Jubilee
Celebrations at CSIR-CGCRI, Kolkata.

JUfdree 1 GahoT: IR | €9 iR fiR Saf & sfear” vy w® 57 oy & oy
@?ﬁﬂﬂé%mwﬁwﬁﬁﬁwwl%waﬁm?ﬁwﬁm 21
WRAR] 2025 P AT T & B DR iR qogae =y (REoiywer ud
T HTATAT—2025) B SR USTH oy 17 |

Mr. Suvojit Dogra was awarded the 2nd Best Poster Award for his research on
“Recycling of Industrial Waste into Active Carbon Development for Application in
Supercapacitors: A Waste-to-Wealth-to-Energy Approach.” The recognition was
conferred during the Sustainable Horizon: Exploring Carbon Capture and
Valorization (IGSTC and SPARC Workshop-2025), held at IIT Kharagpur from 18-21
February 2025.

Annual Report 2024-25 | CSIR-CGCRI, Kolkata



goht Tt gasit o1 Yo vell S (@mruwd)) 3 sruaiT & forn Tegetsr 41 e
(Gro=sft) emenRa \ad, &H AT 9rell, Feldd—3I Uddtiol fRreelt ek gad! ufhar”
e arel D dIveR @ oy WS ey G I 837 | I8 qREDRR 3f8a+ Riifie
Fraree! gRT AT W Tl #eRacy Hie (GNEA #ic—2024) @ RIS G#e= o
weT foar 1, i 23—24 RiGa 2024 &) SIS H AT 1T |

Ms. Swarnima Mukherjee received the Best Poster Award for her poster titled
“Cellulose Nano Crystal (CNC)-Based Sustainable, Low-Cost, Flexi-lon Exchange
Membrane for Application in Redox Flow Batteries (RFBs) and Its Process.” The
award was presented at the International Conference on Green Energy Materials
Meet (GEM MEET-2024), organized by the Indian Ceramic Society, held in Bengaluru
on 23-24 September 2024,

g A=far s B 99 oY U9 ST uewd dren foalrm-urg deRdl @ fow
fidESun—vaumdl amnRa At difese selggiaged # ALO, BaTio, 3R zro,
SRR e @7 Heayul JfHeT & oy #iitges gwfa So7 4 200 QREpr § F=1d
forar 1| I8 MY gz I AR 9 ST (TRd) & 91 fAHaar forar ar | a8 |§eie
TIMEE ATETEN H 2—4 SN, 2025 P ATNRAT ot HehHoT B fIQ Faa wwmersif & wrfey
TR ARTER HeT (QUaAgRTSel 2025) 3 UaT faar 73T |

Ms. Mononita Das was awarded the 2nd Prize in Oral Presentation for her research
titled “The Critical Role of Alz Qs ,BaTiOs ,and ZrOz Nanoceramic Fillers in PVDF-

HFP Based Composite Polymer Electrolytes for High-Performance Lithium-Metal |

Batteries,” co-authored with Mir Wasim Raja* (India). The recognition was conferred
at the International Conference on Advances in Sustainable Solutions for Energy
Transitions (ASSET 2025), held at lIT Guwahati from January 2—4, 2025.

2T Had "IN B 70 Y UF “IRERE AT DI § 9T ©ie—oid TATARS3T:
SgIEc—AaRfed o1 deRal & oy Us gurdl orHifa” & foy Ha9e iRex QREPR 9
FHATT T 717 | 98 [RESR 24—27 BN 2025 $) SATol e ik Ryd U8 gode
39 AIEH U Soraron (SRS WeomEgead)) # smaifrg wad 328 R sirisia =y
(amg=rowdt 2025) & SR v b |

Mr. Kuntal Ghosh received the Best Poster Award for his research titled “Plate-like
LLZO Derived from Biowaste Eichhornia Crassipes: An Effective Strategy for
Dendrite-Inhibited Metal Batteries" The award was presented during the
International Conference on Sustainable Batteries (ICSB 2025), held at TCG Centres
for Research and Education in Science and Technology (TCG CREST) from 24-27
February 2025,

gﬁmﬁmﬁqaﬁ%mﬁmzsaﬁzﬁm@uwm{m 2025) ®
| siffteas sfik weifed & fore ofa (@ idi—2)" ﬁrwﬁ%mmmgﬁrg?wﬁ
g far | S9e unex, Rraer e weife syt @ forg Hefed
fafermr—rema—smenRa fame—<ite siffiedd Brgax” o, b Bl e sgeer § FarErR
3 wrfay & dnre™ & forg = fvar mam |

Ms. Aruna Ghosh received the Best Poster Presentation Award on 24 January 2025
in the symposium “Classes for Optics and Photonics (Symposium-2)" at the XXVII
International Congress an Glass (ICG-2025). Her poster, titled "Modified Silica-Glass-
Based Bismuth-Doped Optical Fibers for Photonics Applications,” was recognized
foritsinnovation and contribution to advancementsin photonicsresearch.

aiffe uRIATT 2024—25 | WCHATSAR—AIIRNARENTE, BIcadTar 153
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mﬁmaﬁﬁaﬁzgﬁﬁmmmaﬁwm@mm’mwm@aw
(MU SYUH—2024) H HAS e U3 Ul & fore arme |k,ﬂ\~_=.sc-i&w Il GREBR
— 2024 ¥ GEIAG faar T, foraeT e Addd o= T, seifaaiT R
YeerT AT, SO SR geer favafdena, Sreraerar gy fhar 747 |

Mr. Faisal Ali was honored with the ICSWM Excellence Award — 2024 for Best Paper
Presentation on 29 September 2024 at the International Conference on Sustainable
Waste Management (ICSWM-2024), organized by the Department of Mechanical
Engineering, Institute of Engineering & Management, School of University of
Engineering and Management, Kolkata.

N fawerd ST B 30 FAdAR 2024 BT AT Herd F ImAforg 9= Rrifa uiR
[T (A14TH 2024) TR AR TR H Hes HiRaeh TRl JRbR A FH1d
fbar | g8 W= waddr @ oy s=ia RifAey o sranyfae My mgd e § S
Yol ATETT AR SpedT B Y& fehd BT 2 |

Mr. Biplab Das received the Best Oral Presentation Award on 30 November 2024 at
the International Conference on Advanced Ceramics for Sustainability (Cera4S
2024), held at IIT Madras. This recognition underscores his significant contribution
and excellence in presenting cutting-edge research in advanced ceramics for
sustainability.

ot arfafr e ok ol amat ARgTS &1 angansst g™ ¥ 28-30 TAEX 2024 B
TR gedivs RRIfAeT Bk aweafiferd) ((RUT 2024) # Fdds divey REGR o
e frar A | 39 FRiE @ i e Rwifie wered) affer g diey,
JTS3NMSET HaTd, 311 favafdencr ok HvAgdl 2avmare giRT fda e e |

Ms. Aditi Das and Ms. Aarya Bhardowaz received the Best Poster Award at
Advanced Ceramics for Sustainability (Cera4S 2024), held from 28-30 November
2024 at lIT Madras. The event was organized by the Indian Ceramic Society Tamil
Nadu Chapter, lIT Madras, Anna University, and CMET Hyderabad.

s sifear ar dlel & AraER-dw Bfa vd RRifae smwam wwerms
(FrTHTSIR—ATSIAIRNE), TAreayqR, DIcThrdl § 06—07 HYas], 2025 & SR AT
TR HeRIGH H IRA ¢'W (ETAM—2025)" fawy ov iy W e # 93¢ gRey
REPR T §3IT | T YREBR 07 B, 2025 Pl ST fbar T, Sit S~id a9l & &+ o

TP I DY O SR Foel -1 M DI G FaT 12 |

Ms. Ankita Dutta Chowdhury received the Best Poster Award at the national
conference "Emerging Trends in Advanced Materials (ETAM-2025)", held during
06-07 February 2025 at CSIR-Central Glass and Ceramic Research Institute (CSIR-
CGCRI), Jadavpur, Kolkata. The award, conferred on 07 February 2025, recognizes
the quality and significance of her research contribution in the field of advanced
materials.

Annual Report 2024-25 | CSIR-CGCRI, Kolkata



ot wdeft werarfl &1 22 TFad 2025 P FerEEA FAG G W F 9w TR

REPR ATE §AT| T8 WHM I8 i s don defiior @ &5 § 996 A¥aR A
ARTE & foIg &A1 7197 | S0 U 06 BRAY 2025 B S "SHNIT SS9 $ USdits
HRI (ETAM—2025)" TR T HRTAH H 4% UUR GRIHR AT A7 23T |

Ms. Saheli Bhattacharjee received the Best Paper Award at the Internaticnal
Congress of Glass on 22 January 2025, in recognition of her outstanding research
contribution in the field of glass science and technology. She further received the
Best Paper Award at the national conference “Emerging Trends in Advanced

Materials (ETAM-2025)" on 06 February 2025.

IR

1

arffe aftrd e 2024—25 | HuHsTER—AISIIIRTE, Plerabrd

aAM: € el 9, aRs dsnfe, Sel anrnfl ud
Susver  fauarr,  HWowand sr—siRfiemand,
CarCanill

ATAT BT 2T RIMYR (22—04—2024 ¥ 27—04—2024)
Qe IMRNYF-¥RG  AfgAr
(anTE Seeguasil) & W17 AT |

qAW: Sf. WEEY I, IS ga deee, drfee
JEAT g [usNer  faar,  HIUHagsR—
AISRAIRIRRITE, BIcAdTdT |

I, gP (30-06—2024 A

G| I S Ea s T b

AT HT QI
06—07—2024)
Seew: waiaRer # ugual, o vl e
ot €, @ foau IR A ® U@ SRty
HRYET H HIT o T |

r9: 2. g9l T Joofl, qX IS, o9 ArEfl vd
fafecar  susver  faurg,  droegang -
FroTRANMRAE, Brerdrar |

AT &1 Qe dfeld, W
13—09—2024)

e va: YRa yfffded & R @ wu # 0913
gy 2024 do  afelm, wHEAr # smaifor
FTSUTAESRT 150 “HoRl P folU TR 3R
S| SU—HMAEl AR BRI FET B §8dH] J AR
oA |

(09—09—2024

MOBILITY

1.

Name: Dr. Srabanti Chosh,Senior Scientist,
Energy Materials & Devices Division, CSIR-CGCRI,
Kolkata.

Country Visited: Singapore (22-04-2024 to 27-
04-2024)

Purpose: To participate in the ASEAN-INDIA
Women Scientists Conclave (AIWSC).

Name: Dr. Somenath Roy,Senior Principal
Scientist, Functional Materials & Devices Division,
CSIR-CGCRI, Kolkata.

Country Visited: Preston, UK (30-06-2024 to O6-
07-2024)

Purpose: To attend an international on global
policy for pollutants in environment including
forever chemicals.

Name: Dr. Vamsi Krishna Balla,Chief Scientist,
Biomaterials & Medical Devices Division, CSIR-
CGCRI, Kolkata.

Country Visited: Berlin, Germany (09-09-2024 to
13-09-2024)

Purpose: To attend the meetings of ISO/TC 150 *
Implants for Surgery " and its Sub committees
and Working Groups held in Berlin, Germany
from 09-13 September 2024 as a part of the
Indian Delegation.
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ADMINISTRATION AND STAFF NEWS

[HY L 9T

Scientists

Overall Staff Strength = 317

GERICaRCIBCail]

Technical Officers

GERIMpEEE ]

In)

Technicians (Gr. 1)

ERIRSIEED

Administrativ
=g (3f 1)
Others (Gr. |)

[

REIRCI

Superannuation

1. g A s IRENED
Dr. Suman Kumari Mishra Director
SRR W ebeitan] JTferamey
Dr. Rajat Banerjee Principal Technical Officer
s goird |1y ERINNICIRCHPEY
Mr. Sujit Ghosh Laboratory Assistant
s fowers HAR TR ERINNICIRCHPEY
Mr. Biplab Kumar Naskar Laboratory Assistant
N FoT werErf CIRSA R REIBEN
Ms. Krishna Bhattacharyya Senior Hindi Officer
CIRSEINE ) IS AHAIREA (2)
Mr. Sanatan Naiya Senior Technician (2)
Sf. e difd A q=1
Dr. Milan Kanti Naskar Chief Scientist
S e a™ aRe wer dsfe
Dr. Nandini Das Senior Principal Scientist
#ff amay 9y Teitan] STferepRr
Mr. Tapash Ghosh Technical Officer
Dr. Sitendu Mandal Chief Scientist and Head
Dr. Somnath Bandopadhyay Chief Scientist and Head
Sf. 3rfduiia °y EPIEERERICIRCIPLaN]
Dr. Avijit Ghosh Principal Technical Officer
A g wpadi RS FHAIRTA (3)
Mr. Subhendu Chakrabarti Senior Technician (3)
S, TEI HAR HATA I Aeee vd g
Dr. Tarun Kumar Kayal Chief Scientist and Head
) e & fersft wfre
Mr. Rabindranath Das Private Secretary
i fafrerer oare TARTIIAT URERS (2)

Mr. Mithilesh Prasad

Laboratory Attendant (2)

88

92

66

31.07.2024

31.08.2024

31.08.2024

30.09.2024

31.10.2024

31.10.2024

31.12.2024

31.12.2024

31.12.2024

31.01.2025

31.01.2025

31.01.2025

31.01.2025

28.02.2025

31.03.2025

31.03.2025
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New Joining

Designation
oL SR ke IR a_ g”_‘ i 12.07.2024
Dr. Nabarun Polley Sr. Scientist
<. ¥ aRs 24,12.2024
Dr. Sourav Das Chowdhury Sr. Scientist s
<1 3 3 06.01.2025
Dr. Eranezhuth Wasan Awin Sr. Scientist g
S T fagard EENEEE
. . N 03.03.2025
Dr. Rajan Biswas Scientist
o 'i XA _ﬁ'g 55‘ 5 07.03.2025
Dr. Vipin Kumar Singh Scientist
A k| . . . g_ 05.05.2024
Mr. Pushpam Priyadarshi Technical Assistant
HETId I e (< vd
ECH)! 27.03.2025
Assistant Section Officer (F&A)

3 ART HAR

Mr. Saurabh Kumar

TTTAROT UT HIUESTE S-S G ees | ynfe
Transfers to CSIR-CGCRI
Rk EEEI| Ea EHIED
Name Designation From Date
3 G I aTe SEEINEE] HICHATEAN—HTHARA | oo
Mr. Supriya Ranjan Pal Technician (1) CSIR-CSIO
o Fard |axT TTHATGAR— TSRS OE01000s
Mr. Sudip Santra Technician (1) CSIR-CRRI

Leaving CSIR-CGCRI

HTHAMZ - HSTHIARTS | T
fesi®

&l
Date

qeHy
AR IR—YASUC!, SIREE
18.06.2024

To

~TH
Name Designation
A e AR ST SRR (=) H IR
Mr. Subodh Kumar Section Officer (General)
Transferred to CSIR-NEST, Jorhat
o TRold BAR dd-lel Hedd ST e 25.06.2024
Mr. Prosenjit Kumar Das Technical Assistant Resigned R
- TGS AIR—3MRTd!, T3 facel
P LS ICIRES 28.06.2024
¥ Transferred to CSIR-RAB, New Delhi
AITHATEINR &ATT, T8
16.07.2024

<. 315 AR g

Dr. Arun Kumar Singh

& IS

ety :
Transferred to CSIR-Hgrs., New
Delhi

<f. <aTeiiy SeurEaw

Chief Scientist

WTHATSIHR—TTTHT,
02.08.2024

Dr. Debashis Bandyopadhyay
_ iR Aleared 9erad (M. 9
5 fa=g gl %) STERIGYR # RRITICR]
Mr. Dibyendu Banerjee Senior Secretariat Assistant (S & Transferred to CSIR-NML,
P} Jamshedpur
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Designation

HITHIE IR — U THTHGTTRATTE,
2 3o AR TSy HER T4 54 IHR IR H FTAROT 05.08.2024
Mr. Anjani Kumar Pandey Stores and Purchase Officer Transferred to CSIR-CSMCRI, e
Bhavnagar
aRe |fiare 9ere (A ATHIATEIIR HeTerd, 18
i & .E}[) fereeit ﬁ ¥ | 16.08.2024
Mr. Aniruddha Chakraborty Senior Secretariat Assistant (F & Transferred to CSIR-Hars., New L
A) Delhi
aRS ARErey 98ds ([d | AITHaTEsR—UaosNRaS,
2 GO Asa ) BEETE H AR 16 08 304
Mr. Supriyo Mondal Senior Secretariat Assistant (F & Transferred to CSIR-NGRI, o
A) Hyderabad
o e e S ST (qw Ge ) | CeonComeandd,
Ms. Lina Sanyal Section Officer (S & P) ICHRISHS SR i
Transferred to CSIR-1ICB, Kolkata
g ST e SITHY (4. 4. ) SAw faar 14.08.2024
Ms. Jayeeta Saha JSA (S&P) Resigned T
o BT ST 0 (=) ??TWH@W—_S@ Wm‘ &
Mr. Koushik Jana Senior Secretariat Assistant feeht 4 = L e e
Transferred to CSIR-IGIB, New Delhi
(General)
aRe afarey g8 AITHNEIR—A TS UATBRIR,
5 el @ (=) UaTE H RITICRYT 54.08 5004
Mr. Murselim Khan Senior Secretariat Assistant Transferred to CSIR-CIMFR, o
(General) Dhanbad

Wl RIS TGl
CAREC) ||

No. of RTI
Application Received

No. of RTI

60 60

STENATS HIHEAT el SR

Information on RTI Matters

SIfa anRdiag
el 1 wem

Application Replied

F=a wrdwfre wiftrsI &
werEiaRa fFe e aRdend
ATl @I T
No. of RTI Application
Transferred to other Public
Authority

01 Nil Nil

|
No. of RTI
Application
Qutstanding

el &1 e
No. of RTI
Application
Rejected

giang arfier &1
=T
e
No. of RTI Appeal
Received

aiedlang adla @l e
ELIEGH

No. of RTI Appeal
Replied

I Wi aITE gl
® TIGRG ARSI
arfrer B W
No. of RTI Appeal
Transferred to
| other Public Authority

Nil Nil Nil

arediapd aRdang andla
&) HeEl
No. of RTI
Appeal Rejected

cifaa adlang amfla @)
e
No. of RTIAppeal
Outstanding

qT8l ihdl JdTs

External Cash Flow

el iR

External Project

fa< gaet Sen

Information on Finance

e oqd

Rs. in crores

13.58
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2024 — H1d 2025)

<1 oA @ SRME, o W AEIRIS WuEew ud
FWAERTR H Ps fARTE AFIgH AR WE 311Y, W 5
ATSTHRYT 3IR AR WRETT & Uh AdqUl g @ ©U
@] gl Ut B ged € |

SITHT T HHAIRT HIETTd U9 AM@rTR 3 99 & SR
faf=r B wgEl @ AuEEt #, e s% d9e
favraa, srgduT G¥fa ik AvasEemR—aeiRieRansg
@ faerad A aRfrd 89 &1 9gey AR e | e
faeafdenreai & g 600 | s BT 3R 49 MUY
fteal R &1 <7 T |
S @ SR # e
® <i gfed ¥oiF a4 (16 3Mel 2024), ToTed @I
ISy WAt @ WRATSTH & U Surede
forfRre g (17 3wt 2024), TTeT W | T
[aT (26 IS 2024), YAl fag= AF@@ 9 wH.
fade (14 A 2024), Wi #3160 9 4.
HW (18 Hg 2024), MIIMEC] AGTH I HHAR
. T (30 A 2024), TATAUA o Sf. SALT.
il (10 S 2024), 3R B 3 JRATC ASMTD
3R ST favaR R ==t § 9T for |
® 14 ST 2024 B IAR. T, TH. =shaci| 3R €I TH.
IR, AT AT 19 Jellg 2024 B fHerd e
e Re=1 migde fafite & arder fFdvs
i, Afeig smard &1 Il 3 dugey § faar
B ET—TST B AR 95 |
o < W wed  (eEdy g,
HoHangaR gearery) iR W (1) wfaar Rig
(24 TS 2024), TN B AR AT B W S,
A%, TR (29 JaTs 2024) ¥ faf¥re TR
afedl 3 N iR s ==l @ fag
HUBIT & Hecd DI Y@ifehd faar |
® sl AW A W SEAIA AT
(26—2TTTT—2024), QMEASTTISIMIR & WHER
fasgaieds  fUsad (15—9d9d3—2024),
JTEATETEAT W WIHE TH. gl
(15—TdeR—2024) TAT 3MMS3MSE! TSHI H AL 01
depe FHNG HAR 3Mfe S fbrefid TR

aiffe aRaT 202425 | e

Atma Ram Memorial Museum & Archive (April
2024 -March 2025)

During the reporting period, the Atma Ram
Memorial Museum & Archive received several
distinguished visitors and groups, reflecting its
growing reputation as a significant centre for
knowledge sharing and heritage appreciation.

The Atma Ram Memorial Museum & Archive hosted
a diverse range of student groups during the year,
providing valuable exposure to scientific heritage,
research culture, and the legacy of CSIR-CGCRI. A
total of over 600 students from schools, colleges, and
universities & 49 dignitaries visited the Museum
under various programmes, including skill
development initiatives, institutional collaborations,
and Foundation Day celebrations.

Notable visits included:

e Dr. Suhit Ranjan Das (16-Apr-2024), Chizhik
Sergei, First Deputy Chairman of the
Presidium NAS of Belarus (17-Apr-2024),
Munish Suda from TATA Steel (26-Apr-2024),
M. Ravichandran from MoES (14-May-2024),
S. Krishnan from MeitY (18-May-2024),
Somnath C. Roy from IIT Madras (30-May-
2024), Dr. GV.S. Murtilty from NML (10-Jun-
2024), and several other eminent scientists
and industrial leaders who engaged in
discussions on collaborative opportunities
and research outreach.

® A series of visits on 14-Jun-2024 by R. Raja, S.
Chakrabarti,and Dr. M.R. Ajith, and on 19-Jul-
2024 by Dr. Milind Acharya, Executive
Director of Milman Thin Film Systems Pvt.
Ltd., further enriched the Museum's
exchange ofideas.

e Distinguished dignitaries such as Dr. Vibha
Malhotra Sawhney (IPU Head, CSIR-HQ) and
Prof. (Dr.) Kavita Singh (24-Jul-2024), as well
as Dr. V.K. Saraswat, Member of NITI Aayog
(29-Jul-2024), highlighted the Museum's
relevance for policy and strategic
discussions.

e Academic leaders, including Indranil Manna
from BIT Mesra Ranchi (26-Aug-2024), Prof.
Vijayamohanan Pillai from [ISER (15-Nov-
2024), Prof. S. Dasappa from 1ISc (15-Nov-
2024), and B. Venkata Manoj Kumar from IIT
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Roorkee (23-Dec-2024), acknowledged the
Museum's role in fostering inter-institutional
engagement.

On 21-Nov-2024, Bhubaneshwar Kalita,
Hon'ble Chairman of the Parliamentary
Standing Committee, visited with a group,
underlining the Museum's visibility among
national policymakers.

Key highlightsinclude:

skill Development Programmes: Groups
from BTU-GCECT (28 students), Dinabandhu
Andrews College (33 students), GCECT (20
students), CKCEM (28 students), CIT Uluberia
(31 students), Narula Institute of Technology
(23 students), City College (41 students), SVU
(21 students), and NIT (43 students)
participated in interactive learning sessions
that complemented their academic
curricula.

School Engagements: Students from
Abhinav Bharati High School (23), Greater
Kolkata College of Engineering &
Management (14), Ashutosh College (16), The
Modern Academy (13), VIC (33), and |IEM (30)
experienced curated tours showcasing the
Museum's unigue exhibits.

Inter-CSIR Group (ICG) Student Visits: Three
multi-institutional delegations, comprising
students and faculty from CSIR-CGCRI, |ISc
Bangalore, NIT Warangal, BARC Mumbai,
Lehigh University, GNDU, IIT Delhi, NT
Kharagpur, and Alfred University USA (8, 8,
and 10 participants respectively), engaged in
knowledge exchange and collaborative
discussions.

Foundation Day Programme Visits: As part
of the Foundation Day celebrations, groups
led by Mahasin Kamal (Sibpur SSPS - 29),
Subhas Chandra GChosh (Mukul Bose
Memorial Institute — 17), Arindam Loha
(Bilsharia Deshopriya Vidyaniketan - 21),
Shruti Mondal (Gorfa D.N.M Girls High School
—31), and Anirban Sen (Belgharia Deshapriya
Vidyaniketan - 24) participated in guided
tours, highlighting the Museum's role in
community outreach and education.

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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Hivgams s—dioidiamen:s wifeqs sadl gans
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CSIR-CGCRI Platinum Jubilee Celebration (1950-
2025):

Central Glass and Ceramic Research Institute
(CGCRI) originally proposed to be named as Central
Glass & Silicate Research Institute is one of the first
four laboratories decided to be set up under the
Council of Scientific & Industrial Research. Even
though itstarted functioning in a limited way in 1944,
the Institute was formally inaugurated on August 26,
1950.

The CSIR-Central Glass and Ceramic Research
Institute (CSIR-CGCRYI), Kolkata, proudly marked its
Platinum Jubilee, celebrating 75 years of excellence
in glass and ceramic science and technology. This
celebration will be carried on throughout the
financial years 2024-25 and 2025-26. CSIR-CGCRI has
played a pivotal role in advancing India's capabilities
in glass, ceramics, photonics, sensors, and related
materials, driving innovation and self-reliance in
multiple industrial sectors.

The event featured special lectures, technology
showecases, interactive sessions, and honors for
outstanding contributions, highlighting CGCRI's
Jjourney from its inception to its current status as a
globally recognized hub of innovation. The
celebration also emphasized the institute's forward-
looking vision—to harness advanced materials and
emerging technologies to meet the challenges of
Viksit Bharat 2047 and beyond.

The year long Platinum Jubilee celebrations
commenced with heartfelt video messages from Dr.
N. Kalaiselvi, DG, CSIR & Secretary, DSIR; Prof.
Ashutosh Sharma, Chairman, CSIR-CGCRI Research
Council; and former Directors Dr. Suman Kumari
Mishra and Dr. K. Muraleedharan, congratulating
CSIR-CGCRI on its illustrious achievements and
extending their best wishes for the forthcoming
celebrations.The celebrations were formally
inaugurated on 23 December 2024 by Prof. Bikramjit
Basu, Director, CSIR-CGCRI, marking the beginning
of a historic milestonein the institute's journey.

e 1" Platinum Jubilee Distinguished Lecture:
As part of the Platinum Jubilee Celebrations
of CSIR-Central Glass and Ceramic Research
Institute (CSIR-CGCRI), the 1¥ Platinum
Jubilee Distinguished Lecture was delivered
by Dr. Debashish Bhattacharjee, FREng,
Professor of Practice, IIT Madras, and Former
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Vice President (Technology & R&D), Tata
Steel Ltd. His lecture, entitled “Translational
Technology for Sustainable Future:
Challenges in the Indian Landscape,” offered
deep insights into the opportunities and
challenges of advancing sustainable
technologiesin India.

The event was graced by eminent
dignitaries, including Prof. (Dr.) H.S. Maiti,
Former Director, CSIR-CGCRI; Dr. Ramanuj
Narayan, Director, CSIR-IMMT; and Shri
Kamal Dasgupta, Former Acting Director,
CSIR-CGCRI, along with several other
distinguished guests.

2" Platinum Jubilee Distinguished
Lecture: Prof, Bikramjit Basu, Director, CSIR-
CGCRI, inaugurated the Institute's 2™
Platinum Jubilee Distinguished Lecture
Series on 30 January, 2025. As part of the
celebrations for CSIR-CGCRI's Platinum
Jubilee (2024-2025), Prof. Enrico Traversa,
Professor, Department of Chemical Science
and Technology, University of Tor Vergata,
Italy, visited the institute and delivered an
enlightening talk on “Ceramic
Nanomaterials for Sustainable
Development.”

3 Platinum Jubilee Distinguished
Lecture: As part of CSIR-CGCRI's ongoing
Platinum Jubilee Year (2024-2025)
celebrations, Prof. Dipankar Banerjee,
Padma Shri Awardee and eminent faculty
member of [ISc, Bangalore, delivered the 3°
Platinum Jubilee Distinguished Lecture on 7
February, 2025. His lecture, titled "GaN:
Process, Structure and Properties,” offered
deep insights into the advancements and
applications of Gallium Nitride (GaN) in
modern materials science. The event was
graciously hosted by Prof. Bikramjit Basu,
Director, CSIR-CGCRI, and was attended by
scientists, researchers, and students eager to
engage with Prof. Banerjee's expertise.

4" Platinum Jubilee Distinguished Lecture:
The event was inaugurated by Prof.
Padmanabhan Balaram, Prof. Bikramjit
Basu, and Dr. Debdulal Saha as part of CSIR-
CGCRI's Platinum Jubilee celebrations. The

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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4" Platinum Jubilee Distinguished Lecture
delivered by Prof. Padmanabhan Balaram,
Chancellor, AcSIR & Chairperson, Board of
Governors, AcSIR, on “Science and Scientists
in India: Past and Present.” In his insightful
address, Prof. Balaram traced India's
scientific evolution, offering reflections on
the achievements and challenges faced by
Indian scientists over the decades.

5" Platinum Jubilee Distinguished Lecture:
As part of CSIR-CGCRI's Platinum Jubilee
celebrations (2024-2025), the institute
hosted the 5'" Platinum Jubilee
Distinguished Lecture on 7 March, 2025. Dr.
Samir V. Kamat, Secretary, Department of
Defence R&D and Chairman of DRDO,
delivered an impactful lecture titled
“Materials for Defence: Challenges and
Opportunities."The event was graced by Prof.
Bikramjit Basu, Director, CSIR-CGCRI, and
Prof. Vibha Tandon, Director, CSIR-IICB,
alongwith scientists, researchers, and invited
guests, underscoring the institute's
commitment to fostering cutting-edge
research and knowledge exchange in critical

technological areas.

6" Platinum Jubilee Distinguished Lecture:
As part of its Platinum Jubilee celebrations
(2024-2025), CSIR-CGCRI hosted the &"
Platinum Jubilee Distinguished Lectureinan
online format on Monday, 24 March, 2025.
The lecture was delivered by Prof. Philip
Withers, FRS, FREng, FIMMM, Regius
Professor of Materials, Department of
Materials, and Director, National Research
Facility for Laboratory CT, The University of
Manchester, UK. His talk, titled “Caorrelative
Time-Resolved 2D and 3D
Materials Behaviour,” explored advanced
imaging technigques for understanding
material properties and performance.The

Imaging of

session began with a Welcome Address and
Speaker Introduction by Prof. Bikramjit Basu,
Director, CSIR-CGCRI, Kolkata.

1* Platinum Jubilee Visitors: As part of the
Platinum Jubilee Celebrations (2024-25) of
CSIR-Central Glass and Ceramic Research
Institute (CSIR-CGCRI), Kolkata, B. Venkata
Manoj Kumar, Professor and Head,
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Department of Metallurgical and Materials
Engineering, Indian Institute of Technology
Roorkee, visited the Institute as the lst
Platinum Jubilee Visitor during 18-24
December, 2024. During his visit, he
interacted with scientists, staff members,
and research scholars and toured several
R&D divisions and major characterization
facilities of the Institute. He also delivered a
technical lecture in a seminar organized by
the Indian Ceramic Society, Kolkata Chapter,
in association with CSIR-CGCRI. The visit
facilitated valuable academic exchange and
scientific discussions as part of the Institute's
Platinum Jubilee celebrations

2™ Platinum Jubilee Visitors: As part of
CSIR-CGCRI's Platinum Jubilee Celebrations
(2024-2025), Prof. Michael Celinsky, Head,
Centre for Translational Bone, Joint and Soft
Tissue Research, TU Dresden, Germany,
visited the institute from March 3-5,2025.

A globally recognized expert in 3D
bioprinting and healthcare materials
research, Prof. Gelinsky delivered the 3rd
Platinum Jubilee Distinguished Visitor
Lecture on “Composites Made from Calcium
Phosphate Cements and Mesoporous
Bicactive Glass for Bone Healing
Applications" on March 4, 2025, at APC Roy
Seminar Hall.

His visit featured interactive sessions with
scientists, research scholars, and students,
fostering discussions on advanced
biomaterials and future collaborations, and
added great value to the institute's
landmarkcelebrations.

1" Platinum Jubilee Lecture: The lecture
was delivered by Prof. (Dr.) Raman Singh,
Professor, Department of Chemical and
Biological Engineering & Department of
Mechanical and Aerospace Engineering,
Monash University, Australia; SPARC Visiting
Professor, Department of Metallurgical and
Materials Engineering, IIT Kharagpur; and
Visiting Professor, ETH Zurich.His talk, titled
“Circumventing Challenges in Chemical
Vapour Deposition of Graphene on Mild
Steel: A Disruptive Approach to Remarkable
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and Durable Corrosion Resistance,” provided
valuable insights into innovative technigues
for achieving enhanced corrosion resistance
through advanced materialsengineering.

2" Platinum Jubilee Lecture: As part of
CSIR-CGCRI's Platinum Jubilee celebrations
(2024-2025), the institute hosted the 2nd
Platinum Jubilee Lecture on 21 March, 2025.
Prof. (Dr.) Sanjay Behari, Director of Sree
Chitra Tirunal Institute for Medical Sciences
and Technology, Thiruvananthapuram,
delivered anengaging lecture titled “Medical
Device Development: The Roadmap, the
Successesand the Travails."

In his address, Prof. Behari shed light on
recent cutting-edge advances in medical
device innovation, while also discussing the
challenges and opportunities in translating
these technologies to benefit medical
science and patient care.

The eventwas graced by Prof. BikramjitBasu,
Director, CSIR-CGCRI, and was attended by
scientists, researchers, and students,
underscoring the institute's commitment to
advancing interdisciplinary research and
fostering dialogue on critical areas of science
and technology.
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NARAKAS: The Half-Yearly Meeting of NARAKAS
(Offices-2), Kolkata was held at CSIR-CCCRI on 2
April, 2024 under the chairmanship of Dr. Suman
Kumari Mishra, Director, CSIR-CGCRI, and
Chairperson of NARAKAS. The meeting was
attended by Office Heads and Hindi Officers
from member institutions and offices. During
the session, Shri N.K. Dubey, Assistant Director
(Official Language), reviewed the progressive
reports of the member offices. The event was
graced by Prof. Ram Ahlad Chaudhary, Head of
the Hindi Department, Calcutta University, asthe
Chief Guest. He delivered an insightful lecture on
“Hindi Poetry and Its Philosophy in the 21¢
Century.” The meeting highlighted CSIR's
continued commitment to promoting the
official language and fostering cultural
exchange.

CSIR Health Cohort Knowledgebase (Pl-
CHeCK): CSIR Health Cohort Knowledgebase
(PI-CHeCK) is a nationwide health initiative by
the Council of Scientific & Industrial Research
(CSIR), India. It aims to create a comprehensive
health database by enrolling thousands of CSIR
employees, pensioners, and their spouses across
the country. CSIR Health Cohort Knowledge
base (PI-CHeCK) was launched at CSIR-CGCRI! on
8 April, 2024. The programme was inaugurated
by Dr. Suman Kumari Mishra, Director, CSIR-
CGCRI, and will continue at the institute until 13
April, 2024. This initiative is part of a pan-CSIR
programme, being simultaneously conducted
across all CSIR laboratories, aiming to collect
comprehensive health data to support research
on disease risk factors and precision healthcare
inIndia.

World IP Day 2024: World IP Day 2024 was
observed at CSIR-CGCRI on 26 April, 2024. The
programme commenced with a welcome
address by Dr. Suman Kumari Mishra, Director,
CSIR-CGCRI. Mr. Munish Sudan, Head of IPR and
Technology Intelligence at Tata Steel, delivered
the IP Day Lecture on “Rocle of IPR in
Sustainability.” A special IP Clinic was also
conducted by Dr. P. Venkataraman, Principal
Scientist, CSIR-URDIP, on "“Techno-Commercial
Evaluation of IP and Innovation." The event
highlighted the importance of intellectual
property rights in fostering sustainable
innovations.
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Visit of Delegation from the National Academy
of Sciences, Belarus: A delegation from the
National Academy of Sciences, Belarus (NASB)
visited CSIR-CGCRI to explore opportunities for
bilateral scientific cooperation. The team of five
dignitaries was led by Academician Sergei
Chizhik, First Deputy Chairman of the Presidium,
NASB.

Dr. Suman Kumari Mishra, Director, CSIR-CGCRI,
warmly received the delegation, and the
meeting was facilitated by ISTAD, CSIR HQ.
Scientists from various divisions of the institute
actively participated in the discussions, which
focused on potential collaborative research
initiatives and knowledge exchange between
the twoinstitutions.

Swachhata Pakhwada-2024: As part of the
nationwide Swachhata Pakhwada initiative,
CSIR-CGCRI observed a series of cleanliness and
awareness activities between 1-15 May, 2024.

On 1 May 2024, Dr. Suman Kumari Mishra,
Director, CSIR-CGCRI, administered the
Swachhata Pakhwada Pledge to all staff
members and research scholars, reaffirming the
institute's commitment to cleanliness and
environmental responsibility.

Cleaning drives were undertaken at the
institute's residential complexes “SIRSA” and
"SIRPA" from 2-6 May, 2024, ensuring a cleaner
and healthier living environment for employees
and their families.

On 9 May, 2024, the IIT Division organized a video
training and live interactive session with eOffice
(NIC) officials at CSIR HQ on efficient file parking
and closing procedures in eOffice. This initiative
supported the “Digital Cleanliness” aspect of
Swachhata Pakhwada by promoting better
digital file management.

Cleaning of water coolers-cum-purifiers across
the institute was carried out on 9-10 May, 2024,
ensuring safe and hygienic drinking water
facilities.

A sit-and-draw competition for the wards of
employees and students (up to Standard 10) was
held on 12 May, 2024 at the "SIRSA” Campus,
encouraging young minds to express their
creativity on the theme of cleanliness and
environmental care.

1" Hindi Workshop: A Hindi Workshop was
organized at CSIR-CGCRI on 7 May, 2024,
attended by 28 employees of the institute. Shri
N.K. Dubey, Assistant Director, Regional
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Implementation Office, Government of India,
"Mental
Implementation of Hindi.," Smt. Krishna
Bhattacharyya, Senior Hindi Officer, introduced
the speaker, while Mr. Sanjiva Kumar Singh,
Hindi Officer, convened the programme. The
workshop aimed to promote effective
implementation and usage of Hindi within the
institute.

163” Rabindra Jayanti: The 163" Rabindra
Jayanti was celebrated at CSIR-CGCRI on 8 May
2024, Shri Sitendu Mandal, Chief Scientist &
Head, Specialty Glass Division, paid a floral
tribute to Kabiguru Rabindranath Tagore and
delivered an inspiring speech on the occasion.
The programme was attended by employees
and students of the institute, commemorating
thelegacy and contributionsoftheliteraryicon.

delivered a lecture on Block on

National Technology Day 2024: National
Technology Day 2024 was celebrated at CSIR-
CGCRI on 14 May, 2024. As part of the
celebrations, Dr. M. Ravichandran, Secretary to
the Government of India, Ministry of Earth
Sciences (MoES), delivered an insightful talk on
"Technology for Ocean Observation.” During his
visit, he interacted with scientists of the institute
and toured key laboratory facilities, highlighting
the role of cutting-edge technology in
advancing scientificresearch and innovation.

Indian Ceramic Society, Kolkata Chapter: The
Indian Ceramic Society, Kolkata Chapter, in
collaboration with CSIR-CGCRI, organized a
Technical Lecture Programme on 7 June, 2024 at
CSIR-CGCRI. Dr. Suman Kumari Mishra, Director,
CSIR-CGCRI, welcomed the dignitaries and
participants. Mr. Sitendu Mandal, Chief Scientist
and Head, Specialty Glass Division, CSIR-CGCRI,
and Chairman, Indian Ceramic Society, Kolkata
Chapter, delivered introductory remarks. The
programme was enriched by the insights of
distinguished speakers Dr. Shantanu Bhowmik,
Professor, Department of Aerospace
Engineering, Amrita Vishwa Vidyapeetham,
Coimbatore, and Mr. Tridib Kumar Chakraborty,
Head Float Line, Saint-Gobain Class India Ltd,
Bhiwadi, Rajasthan.

National Seminar on “Industrial Ceramics: A
National Seminar on “Industrial Ceramics:
Challenges, Opportunities and Sustainability
(ICCOS)" was jointly organized by the Indian
Institute of Ceramics, Kolkata, and CSIR-CGCRI
during 13-14 June, 2024 at CSIR-CGCRI. Dr.
Suman Kumari Mishra, Director, CSIR-CGCRI,
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delivered the Keynote Lecture. The inaugural
session was graced by Shri Prasant Kumar Naik,
MD, TRL Krosaki Refractories Ltd., as the Chief
Cuest. The seminar provided a platform for
participants from laboratories, academia, and
industry to exchange ideas and discuss
emerging trends and challenges in industrial
ceramics.

One Week One Theme (OWOT) Programme:
CSIR-CGCRI actively participated in the 'One
Week One Theme' (OWOT) campaign of CSIR,
showcasing its expertise and contributions
across multiple thematic areas.

On June 27, 2024, CSIR-CGCRI organized an
OWOT programme on the theme “Energy and
Energy Devices (EED)" at its Kolkata campus. The
event commenced with a welcome address by
Dr. Suman Kumari Mishra, Director, CSIR-CGCRI,
andwasgraced by eminentdignitariesincluding
Dr. Ashish Lele, Theme Director of EED and
Director, CSIR-NCL; Prof. Ratan Mondal,
Professor & Director, School of Energy Studies,
Jadavpur University; Shri Sridharan Rangarajan,
Managing Director, Carborundum Universal
(CUMI); Dr. R. N. Das, Ex-CM, BHEL & CEOQ, Dense
Power, Bangalore; and Mr. R. K. Sen, Director,
DCT Engineers Pvt. Ltd. The programme
provided an excellent platform for exchanging
ideas and exploring opportunities in the field of
energy and energy devices.

CSIR-CGCRI also participated in the OWOT event
under the Advanced Engineering, Innovation &
Smart Systems (AEISS) Theme, held on August
12-13, 2024 at CSIR-IMMT, Bhubaneswar.
Technical talks were delivered by Dr. Atiar
Rahman Molla of the Specialty Glass Division and
Ms. Soma Hansda of the Advanced Ceramicsand
Composite Division. The student interaction and
poster session were coordinated by Mr.
Srikrishna Manna and Mr. Subhankar Bera. The
event attracted approximately 200 visitors,
including students, industry representatives,
and MSMEs, who showed keen interest in the
latest technologies in advanced glass and
ceramics.

Further, CSIR-CGCRI participated in the OWOT
programme organized by CSIR-IICB under the
Healthcare Theme on November 11-12, 2024, held
at CSIR-1ICB, Kolkata. Dr. N. Kalaiselvi, Director
General, CSIR, and Secretary, DSIR, visited the
CSIR-CGCRI stall and appreciated the
laboratory's R&D efforts and its contributions to
technology development across various sectors.
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International Yoga Day 2024: International
Yoga Day 2024 was celebrated at CSIR-CGCRI on
21 June, 2024 with an inspiring yoga session. The
event saw enthusiastic participation from the
institute's staff and students, promoting health,
wellness,and the practice of yoga.

Three-days Meditation Workshop: A three-day
Meditation Workshop was organized at CSIR-
CGCRI from 2-4 July, 2024 to highlight the
importance of meditation in daily life for
enhancing productivity, improving work-life
balance, and managing stress. The workshop
was conducted by a team of experts from the
Heart fullness Institute. Employees and students
of the institute participated enthusiastically,
making the eventasuccess.

2nd Hindi Workshop: A Hindi Workshop was
organized at CSIR-CGCRI in hybrid mode on 18
July, 2024. Shri Satyaprakash Dubey, former
Assistant Hindi Officer of Eastern Railway, served
as the Chief Guest and delivered a lecture on
“Compliance of Article 3(3) of the Official
Language Act, 1963, in Government Offices.” Smt.
Munmun Gupta, Administrative Officer,
welcomed the Chief Guest, while officers from
the Rajbhasha section coordinated the
workshop. A total of 32 scientists and employees,
including staff from Khurja and Naroda centers,
participated activelyin the event.
Superannuation of Dr. Suman Kumari Mishra,
Director, CSIR-CGCRI: Dr. Suman Kumari
Mishra, Director, CSIR-CGCRI, superannuated
from Council service on 31 July, 2024. On her
retirement day, she addressed the entire CSIR-
CGCRI family. The institute expresses deep
gratitude for her dedication, guidance, and
inspirational leadership, which greatly
contributed to the institute's growth and
performance. Dr. Mishra will be fondly
remembered for her kindness, encouragement,
and vision. The entire CSIR-CGCRI family extends
warm wishes for a happy, healthy, and fulfilling
post-retirement life.

Took over additional charge as Director of
CSIR-CGCRI: Dr. Naresh Chandra Murmu,
Director, CSIR-CMERI, assumed additional
charge as Director of CSIR-CGCRI from 1 August,
2024, following the completion of Dr. Suman
Kumari Mishra's tenure. The institute extends a
warm welcome to Dr. Murmu and best wishes to
Dr. Mishra for her future endeavors.

78" Independence Day 2024: The 78"
Independence Day was celebrated at CSIR-

Annual Report 2024-25 | CSIR-CGCRI, Kolkata



Ly

e

17.

18.

19.

aiffe afidast 2024—25 | HusTdam—doiionans, dieard

oy

\ P

&

g 3R S s & s vfaw @ yurel & fow
YDA ST & |

78d1 ¥adaar faay 2024: 15 FRA 2024 @
HreasTgeR—Ioiilemzens § 78ai w@azar faaw
TG AT | g denfe iR falre efg e @
THRg A7 g HSel A T SIS HEvl iR HeRIT
TICTSIAT SR IE TR oY WG BT FROT {367 |
Howangamr—woifiameans 9 Iuar  74qi
AT fEay 79T HvaeseR—wTofRilen<ang =
26 T 2024 T AUAT 7491 RUAT fGaw 74T |
AIBHR SEATel A1, ST 199 Bl iR Ferafa, fawen
SRICIC 3B calaloll, AT, ¥4I, 9 Afafy &
Y H Sufkerd o 3k I=iF 2047 # fAaRyd wRa &
feo  fosm—sonfaaRo—sefrd & smawge
= favg o= 2197 e W Wiy e fan
HoaamgaR—AISIAsReTE & Fews <. T4l 39
3T 2023 W Sellg 2024 T LRI 1 STl
DI IR fhar 3R s &) gl o= werer Srer |
WTAATEAR—HISTAINRETE BT Tl TR 3R
TETAT ) TSI B arer SN aEd 2024 BT
e AbaR w1 iR €. P A = d9e v
wemafs faEs o Rigred & @ suRerfa # fear
HITHITSIR—3MS3Nsudl @ fewe Woax o
g ¥ 39 3raguN UR SuRerd off 3k S SI. 3T
I & BT B IR H SAHBN A |

59 IR WX ERF | HdHW WY UH, HIHS
WEd® fanrT oRft SRR § Scprear & A= <d
smafore faran, fRorad dreeR 911 §RT REDBR JaTH
fpy g |

RIGTE, dladar (rafaa—2) a1 srder
wfafa $ do6: RBN (FrEateag—2), BAadE B
FRIGN Affa B dSF 16 IR 2024 B
HTAMEIR—HCIARATE, Pl H e
FHraTerdl @ Urafiery &1 AR & |1 T &f
TS| dop @ CNE, wiRfFRRY oM @ e
SYANT 3R FHTET Srarag @ g gemal w ==l o
3R S wmEn fohar, @ g e ol @
J8dY HaTa iR ¥F=g & forv vorifaar wR o)
foram—fawst fooar | So 9 sregerar X @ wia
AEA PN dEgrRR A B AR TEDT GEEY
FroaemgeR—onvlemens © f2dt sfeam s
Hoflg AR g = fbar |

18.

19.

20.

CGCRI on 15 August, 2024. Shri Sitendu Mandal,
Chief Scientist and Head, Specialty Glass
Division, hoisted the National Flag and
addressed the scientists, staff, and students of
the institute, commemorating the spirit of
freedom and national pride.

CSIR-CGCRI celebrated its 74" Foundation
Day: CSIR-CGCRI celebrated its 74" Foundation
Day on 26 August, 2024. Prof. Indranil Manna,J C
Bose Fellow and Vice-Chancellor, Birla Institute
of Technology, Mesra, Ranchi, graced the
occasion as the Chief Guest and delivered the
21st Atma Ram Memorial Lecture on “Science-
Engineering-Technology Synergy Needed for
Viksit Bharat @ 2047." Dr. N.C. Murmu, Director,
CSIR-CGCRI, presented the institute's
achievements from August 2023 to July 2024
and highlighted future initiatives.

The 'Technology Compendium 2024,
showcasing CSIR-CGCRI's technological
readiness and prowess, was released by Prof.
Manna and Dr. Murmu in the presence of Shri
Sitendu Mandal, Chief Scientist & Head, Specialty
Glass Division, and Shri Siddhartha Dey,
Controller of Administration. Prof. Vibha Tandon,
Director, CSIR-1ICB, also graced the occasion and
briefed attendees onthe work of Dr. Atma Ram.

On this occasion, the institute also conducted
the annual felicitation of best performers,
recognizing excellence in categories such as
Best Paper, Best Technology/Patent Filed, Best
Employee, and Best Support Division, with
awards presented by Prof. Manna.

TOLIC (Offices-2) Executive Committee
Meeting: A meeting of the Executive Committee
of TOLIC (Offices-2), Kolkata was held on 16
August, 2024 at CSIR-CGCRI, Kolkata, with
participation from representatives of member
offices. During the meeting, the representatives
discussed and shared suggestions for the
progressive use and effective implementation of
the Official Language, as well as strategies for
improved operation and coordination of TOLIC
activities.he meeting was presided over by Mrs,
Krishna Bhattacharya, Secretary, TOLIC, and
coordinated by Mr. Sanjiva Kumar Singh, Hindi
Officer, CSIR-CGCRI.

NARAKAS 2nd Half Yearly meeting for 2024:
The Half-Yearly Meeting of NARAKAS, Kolkata
(Offices-2) was held on 3 September, 2024 under
the chairmanship of Dr. Naresh Chandra Murmu,
Director, CSIR-CGCRI, and Chairman, NARAKAS.
Shri Sitendu Mandal, Chief Scientist & Head,
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Specialty Glass Division, delivered the welcome
address. The meeting was attended by Heads
and Hindi representatives from member
institutions and offices. ShriOmprakash from the
Regional Implementation Office reviewed the
implementation of the Official Language in
member offices. The Chief Guest, Prof. Rajshree
Shukla, Ex-Head of the Hindi Department,
Calcutta University, delivered a lecture on
“Vartman Samay evam Rashtrakavi Dinkar." The
Chairman emphasized the importance of
ensuring compliance with official language rules
across all member offices.

Hindi Pakhwada 2024: As part of its continued
commitment to promoting the use of Hindi,
CSIR-CGCRI celebrated Hindi Pakhwada 2024
with a series of engaging activities aimed at
encouraging linguistic pride and cultural
awareness.The celebrations were inaugurated
on 6 September, 2024 by Dr. Naresh Chandra
Murmu, Director, CSIR-CGCRI. The inaugural
session began with a welcome address by Shri
Sitendu Mandal, Chief Scientist & Head, Specialty
Glass Division, and was also addressed by Shri
Siddarth Dey, Controller of Administration (CoA).
Four young scientists of the institute delivered
popular scientific lectures, which were well-
received by the audience. The session concluded
with a vote of thanks by Smt. Krishna
Bhattacharyya, Senior Hindi Officer, and was
coordinated by Shri Sanjiva Kumar Singh, Hindi
Officer.

As part of the observance,
competitions were organized:

On N September, 2024, an Essay Writing
Competition was held, where staff members
enthusiastically participated and presented
thought-provoking essays on the topics “2047
tak viksit rashtra ke roop men Bharat" and
“Bharat men Paryatan: Vartman Paridrishy evam
Bhavishya ki Sambhavnayen”.

On 12 September, 2024, an 'Anuchhed Pathan'
competition was held for divisional heads,
judged by Dr. Sunanda Roy Choudhury and Smt.
Reeta Bhattacharya. In the afterncon, a 'Kavya
Path' competition took place, judged by Shri
Sukumar Ghosh and Shri Manindra Nath
Vishvakarma.

Swachhata Hi Seva 2024: Swachhata Hi Seva
2024 was actively observed at CSIR-CGCRI,
Kolkata, with a series of awareness, training, and
cleanliness initiatives conducted between 20
September-1 October,2024.

several
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® 20 fHdER 2024 ®1 WM 400 do gl On 20 September, 2024, a Cleanliness
ST dd] UfRErT wrismd amdiforg fear T, Awareness Training Program was organized
Rore# frgzragerR ol oiiR TRsT dal 3 adaie at 400 PM, with CSIR Khurja and Naroda
wU A 9T foran | 9 sad e w3 g fhu centers participating virtually. Three
T informative sessions were delivered:
> BrAGR ARICr AR Arse AfSer 2 v > Importance of Personal Hygiene in Daily
werard g7 effe ofigs # aafthd e Life by Mr. S. Bhattacharyya, Executive
BT 2T | Engineer and Nodal Officer.
> denie o C’H@T Ay g e™r owig » Usage of Biodegradable and
TEEA 3R ugtae ATEHA a1 Environment-Friendly Materials by Mr.
UG | Ankush Pratap Singh, Scientist.
> P dEe S P, =Y g§RT §—HaRT » Recycling of Waste Solar PV Modules by
YEEE UR YT ST gV ufire dR did Dr. K. Annapurna, Chief Scientist,
H?G?&@i Eal gﬁﬂrshul | highlighting e-waste management.
® 23 fyday 2024 &t JgIe  11:00 go  &HeET On 23 September, 2024, a Shramdan
(Hfzes wwrg) fafafe smafra & 13 el (voluntary cleaning) activity was conducted
Yefare o v, ded 9ftg aRwaH st at 11:00 AM. Senior-most officials including
eI foyei=e, e Ud orEr s, fammeer, Mr. S. Mandal, Chief Scientist, along with the
e Aed SRET ok o R Td antroiler of Administration, Controller_ of
Al iRl D uRere ¢ awid AR Finance & Accounts, HoDs, r‘\loda.\I‘Offlcer
CLLSEREE e Swachhata, andl other src_lentlf|cl and
; y technical staff actively participated in the
® 26 fiax 2024 P, qﬂl_cﬁ BT & forg T SIS campuscleaning activities.
WRe HEHT WITeddr BRIHH @7 AT arilag il .
TSR ¢ 3 e n eptember, , an awareness
: i program for school students was organized
anfd g—cn RIeRF @1 Faeodr Sk warved FHael in the CSIR-CGCRI auditorium to sensitize
el @ AT STED foar S E | young learners about cleanliness and
® 27 fydax 2024 @I, amard uRwRi (RBRur ek hygiene practices.
ﬁtmﬂ) AT HITHATLIR ‘m Tﬁ &FAT H AT On 27 September, 2024, a cleaning drive was
e wrerran T, SR HHAREl B T 3R carried out in the residential campuses
RARAER ARVl §A1Y R B Wil fobar (SIRPA and SIRSA) and the CSIR Guest House
T | areas, engaging staff in maintaining clean
® 28 fydeR & "o TS H B TH" FERIIY and hygienic surroundings.
SEEd @ I fhar T R On 28 September: “Ek Ped Maa Ke Naam"
ISR 3R MSATEET W’a G2 qﬁ plantation program, graced by Prof. Gautam
fHeers wiwwzy  wigd fgwEry 9 Biswas, Ex-Director CMERI and IIT Guwahati,
FoTemgaR—doiRilemen: & ffRys & inthe presence ofthe Director, CSIR-CGCRI.
uferfcr # 4T feram | On 30 September: Safai Mitra Suraksha
® 30 fydes &% Hﬁh—l—{f IEE] VAT BIfaR &1 amde= Shivir, a health camp for sanitation workers,
frar T, S WA EHARG & fow U@ providing medical tests and nutrition
arer ferfax o, o fafeeear S ofik giwor consultancy.
ORI H&T feban 7T | On 1 October: Concluding program and
® 1 3JACER P GHIUA HRIBH AR AHIS 3] B felicitation of Safai Mitras, highlighting the

importance of cleanliness and summarizing
activities undertaken from 17 September to1
October,2024.

These activities reflected CSIR-CGCRI's
commitment to promoting cleanliness,
sustainability, and community engagement as part
ofthe nationwide Swachhata Hi Seva 2024 initiative.
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Fit India Freedom Run 5.0: On 29 October, 2024,
CSIR-CGCRI, Kolkata organized the Fit India
Freedom Run 5.0 under the initiative of "Swachh
Bharat Swasth Bharat". Over 350 participants,
including employees, students, research
scholars, apprentice trainees, and contractual
staff, enthusiastically took part in the run. Dr.
Sitendu Mandal, Chief Scientist, administered
the Fit India Oath, and refreshments were
provided to participants after the event,
promoting fithess, health, and well-being
among the institute community.

Rashtriya Ekta Diwas: On 30 October, 2024,
CSIR-CGCRI observed Rashtriya Ekta Diwas with
a pledge-taking ceremony. Dr. Naresh Chandra
Murmu, Director, and Shri Sitendu Mandal, Chief
Scientist, administered the pledge to all
employees, reaffirming the spirit of national
unity andintegrity.

Plant4Mother campaign: As part of the
nationwide #Plant4Mother campaign, a sapling
plantation drive was organized at the CSIR-
CGCRI, Kolkata campus on 30" October, 2024
(Wednesday). A total of 10 saplings were planted
within the institute premises to promote
environmental sustainability and contribute to a
greener campus. The event witnessed active
participation from Director, Dr. Naresh Chandra
Murmu, the senior-most Scientist, Shri Sitendu
Mandal, CoA, AO, Head, ESD, and the Nodal
Officer of CSIR-CGCRI. Their collective efforts
highlighted the institute's commitment towards
ecological conservation and creating awareness
about environmental responsibility among its
members.

India International Science Festival (IISF) 2024:
India International Science Festival (lISF), an
initiative of the Ministry of Science and
Technology and the Ministry of Earth Sciences,
Government of India, in association with Vijnana
Bharati (VIBHA), is a premier platform to
celebrate science, technology, and innovation.
The 10" edition of |ISF 2024, coordinated by CSIR,
is scheduled to be held in Guwahati from
November 30 to December 3, 2024. As a prelude
tothisgrand event, CSIR-Central Glass & Ceramic
Research Institute (CSIR-CGCRI) organized a
Curtain Raiser Event on November 6, 2024, at its
Kolkata campus. The occasion was graced by
Chief Cuest Prof. (Dr.) Gautam Sutradhar,
Director, NIT Jamshedpur, along with Prof. (Dr.)
Samit Guha, Department of Chemistry, Jadavpur
University & Secretary, VIBHA (Vijnana Bharati),

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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West Bengal.During IISF at Guwahati, CSIR-
CGCRI showcased its in-house technologies and
prototypes, engaging with students, industry
representatives, academicians, and the general
public, reinforcing its role in promoting scientific
awarenessand innovation

Joining of New Director at CSIR-CGCRI: Prof.
Bikramjit Basu, FNA, FNAE, FNASc, FASc, FAMS,
assumed office as the Director of CSIR-CGCRI on
Friday, 8 November, 2024. The institute extended
a warm welcome to Prof. Basu on his
appecintment.

Following his assumption of charge, Prof. Basu
addressed all staff members of CSIR-CGCRI,
delivering a motivating and enlightening talk
thatinspired the workforce and shared his vision
for driving innovation, research excellence, and
collaborative growth at the institute.

Nukkad natak: As part of the three-month
Vigilance Awareness Campaign 2024, CSIR-
CGCRI organized a Nukkad Natak on 13
November, 2024 at the M. N. Saha Auditorium,
Kolkata. The event, held from 3:30 PM onwards,
performed by students, staff, and scientists of
CSIR-CGCRI, which captivated the audience with
its impactful message on integrity and ethical
practices.The programme was attended by
employees, students, and research scholars of
the institute, highlighting CSIR-CGCRI's
commitment to fostering transparency,
vigilance, and accountability within the
organization.

One Day Workshop on Fiber Optic Sensors and
Indigenous Technologies: On 14 November,
2024, the Fiber Optics and Photonics Division of
CSIR-CGCRI organized a one-day workshop on
“Fiber Optic Sensors, Technology, Engineering
and Research”, which included a brainstorming
session on Fiber Optic Sensors for Structural
Health Monitoring and Process Monitoring in
Industry 4.0—Indigenous Technologies from Lab
to Market. The workshop was presided over by
the Director, CSIR-CGCRI, in the presence of
invited delegatesand dignitaries.

Visit of Parliamentary Standing Committee
Delegation: On 21 November, 2024, Mr.
Bhubaneshwar Kalita, Hon'ble Chairman of the
Parliamentary Standing Committee, along with
other committee members, visited CSIR-CGCRI,
Kolkata.The delegation was received by Prof.
Bikramjit Basu, Director, CSIR-CGCRI, along with
the Heads of R&D Divisions, Controller of
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Administration, and other senior personnel of
the institute. During the visit, Prof. Basu
presented an overview of CSIR-CGCRI's cutting-
edge R&D activities, technological
developments, and their alignment with various
National Missions.The Hon'ble Chairman and
members later visited the Atma Ram Memorial
Museum and Archives, where they appreciated
the institute's efforts in preserving and
showcasingitsrichlegacy.

3" Hindi Workshop: CSIR-CGCRI organized 3rd
Hindi Workshop on the theme "Role of Al
Technology in Translation” On December 24,
2024, for the employees of the institute and its
extension centers. The event was conducted in
hybrid mode, ensuring participation from
multiple locations.

The workshop was moderated by Mr. V. K. Yadav,
while the Administrative Officer extended a
warm welcome to the guest speaker. The Hindi
Officer coordinated the workshop and delivered
the vote of thanks, marking a successful and
engaging session on the integration of Al in
translation practices

CSIR-URDIP and CSIR-IPU visited CSIR-CGCRI:
Dr. Kishore Sreenivasan, along with teams from
CSIR-URDIP and CSIR-IPU, visited CSIR-CGCRI
on January 14-15, 2025, for the "Patent Filing
Activity Meeting." This first-of-its-kind initiative,
led by the Head of CSIR-URDIP, provided
valuable insights and benefitsto all participants.

XXVII INTERNATIONAL CONGRESS ON GLASS
2025: The XXVII International Congress on Class
(ICG) 2025 is a premier global event bringing
together scientists, technologists, industry
leaders, and academicians to explore cutting-
edge advancements in glass science,
technology, and applications. Scheduled from
January 20-24, 2025, the congress is being
hosted at the Biswa Bangla Convention Centre,
Kolkata, and organized by CSIR-Central Glass
and Ceramic Research Institute (CSIR-CGCRI)
under the aegis of the International Commission
onGlass.

The congress was inaugurated by Dr. Jitendra
Singh, Union Minister of State (Independent
Charge) for Science & Technology and Earth
Sciences, in the presence of Prof. Hiroyuki Inoue,
President of the International Commission on
GClass and Professor at the University of Tokyo,
Prof. Bikramjit Basu, Director of CSIR-CGCRI, and
other eminent figures from the global glass
community.

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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ICG 2025 serves as a vibrant platform for the
exchange of knowledge on emerging trends
such as smart glass materials, advanced
manufacturing processes, energy-efficient
technologies, and sustainable glass innovations.
With participants from leading research
institutions, industries, and universities
worldwide, the event fosters meaningful
collaboration between academia and industry.

Through technical sessions, keynote addresses,
panel discussions, and exhibitions, the congress
underscores the transformative role of glass in
energy, healthcare, communication,
construction, and environmental sustainability,
reinforcing its significance in shaping the future
of science and technology.

Conference on Emerging Trends in Advanced
Materials (ETAM 2025): As part of the ensuing
CSIR-CGCRI Platinum Jubilee Celebrations, the
Functional Materials and Devices Division of
CSIR-CGCRI organized a Conference on
Emerging Trends in Advanced Materials (ETAM
2025)on 6-7 February, 2025.

Theinaugural session was graced by Prof. Rajeev
Ahuja, Director, lIT Ropar, as the Chief Guest, with
Prof. Bikramjit Basu, Director, CSIR-CCCRI,
serving as Patron, Dr. Mrinal Pal as Chair, and Dr.
Swastik Mondal as Convenor of ETAM 2025.The
conference focused on the latest advancements
in functional materials and their diverse
properties, which are vital to the progress of
moderntechnology.

Flagged off “CSIR Vigyan Rath: The Honourable
Director General of CSIR flagged off the “CSIR
Vigyan Rath” on February 14, 2025, to promote
science-based education, awareness, and
innovation. Aligned with the vision of "Viksit
Bharat 2047 this mobile science outreach
initiative is scheduled to visit schools, colleges,
and communities across Odisha, West Bengal,
and Jharkhand, disseminating scientific
knowledge and inspiring young minds.

Continuing its journey, the CSIR Vigyan Rath
arrived at CSIR-CGCRI from CSIR-IMMT,
Bhubaneswar, and was ceremoniously flagged
off by Prof. Bikramjit Basu, Director, CSIR-CGCRI,
on February 26, 2025, at 11:30 A.M. Scientists and
Technical Officers from CSIR-CCCRI will
accompany the Vigyan Rath to visit schools and
colleges in and around Kolkata on February
26-27, 2025, fostering curiosity and a culture of
innovation among students.
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National Science Day: On February 28,2025, the
CSIR-Central Glass and Ceramic Research
Institute (CSIR-CGCRI), Kolkata, celebrated
National Science Day with a special focus on
India's scientific heritage and its future. The
event was inaugurated by Prof. Padmanabhan
Balaram, Prof. Bikramjit Basu, and Dr. Debdulal
Saha.

A highlight of the celebration was the 4"
Platinum Jubilee Distinguished Lecture,
delivered by Prof. Padmanabhan Balaram,
Chancellor of AcSIR, on the topic “Science and
Scientists in India: Past and Present.” His
insightful address traced India's scientific
evolution and underscored the nation's
contributionstoglobal knowledge.

The programme also spotlighted Kolkata's rich
scientific legacy, recognizing its Nobel laureates
and renowned institutions such as IACS, SSKM
Hospital, and Nilratan Sircar Medical College,
which have significantly influenced global
scientific thought.

In addition to CSIR-CGCRI staff, the event saw
enthusiastic participation fromaround 115 school
students and 10 teachers representing various
institutions, including Mukul Bose Memorial
Institution, Shibpur Srimat Swami
Projnanananda Saraswati Vidyalaya, Garfa
D.N.M. Girls' High School, and Belgharia
Deshapriya Vidyaniketan. Their presence added
youthful energy and reinforced the event's
commitment to nurturing the next generation of
scientists.

Foundation Stone Laid for CIMES (Centre of
Innovation & Manufacturing Eco-
System)CSIR-CGCRI: Dr. Samir V. Kamat,
Secretary, Department of Defence R&D and
Chairman of DRDO, presided over the
foundation stone-laying ceremony for a new
facility at CSIR-CGCRI, part of the Centre of
Innovation & Manufacturing Eco-System for
Sensors (CIMES) on March 7,2025 . The ceremony
was graced by the presence of Prof. Bikramjit
Basu, Director, CSIR-CGCRI.

This landmark initiative—a collaboration
between MeitY, CSIR, and WEBEL—is designed
to accelerate the development of indigenous
sensor technologies. CIMES is distinctive in its
mission to unite academia and industry,
fostering innovation and collaboration in sensor
manufacturing and development.

With a strong focus on commercializing sensor
technologies for diverse applications, CIMES

Annual Report 2024-25 | CSIR-CGCRI, Kolkata
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aims to drive self-reliance, capacity building, and
technological advancement in the Industrial loT
(loT) sector, fully aligning with the national vision
of Atmanirbhar Bharat.

CSIR-CGCRI staff club Activity

e Photography Competition: A musical
evening programme was organized at the
institute, offering staff members and their
families an opportunity to unwind and
celebrate together. The event also featured
the prize distribution ceremony for the
photography competition, recognizing and
encouraging the creative talents of
employees.

e Cultural Program: As part of the 74" CGCRI
Foundation Day Celebrations, the Staff Club
presented the cultural program “Suranjali”,
which was graced by eminent Tabla Maestro
Pt. Samar Saha as the Chief Guest. The
evening showcased captivating
performances, including a flute recital by Shri
Indrajit Basu accompanied by Shri Bivash
Sanghai on Tabla, a mesmerizing
harmonium performance by Pt. Hiranmoy
Mitra, and an energetic duet Tabla
performance by Shri Somnath
Bandyopadhyay and ShriSukamal Mondal.

The performers and distinguished guests were

felicitated by Dr. N. C. Murmu, Director, CSIR-CGCRI,
alongside Shri Sitendu Mandal, Chief Scientist &
Head, Specialty Glass Division, the Controller of
Administration, and the Controller of Finance &
Accounts,

RC Meeting

The 65" RC Meeting: The 65" RC Meeting was
conducted in hybrid mode on June 25, 2024. In his
opening remarks, the Chairman appreciated the
initiatives of the Director, CSIR-CGCRI. This was
followed by an overview of the institute's R&D
activities presented by the Director. Presentations
were made by Dr. Jayanta Mukhopadhyay on the
SOEC project under the Hydrogen Mission, Dr.
Kaushik Biswas on the ISRO-VSSC project, and Dr. H.
S. Tripathi on the Waste to Wealth Mission project
with detailed work-package-wise progress. New
research initiatives were introduced by Dr. Nandini
Basumallick, Dr. Indrajit Tah, Dr. Soupitak Pal,and Dr.
Atasi Pal. After all presentations, RC membersshared
valuable feedback and suggestions. The meeting
concluded with a vote ofthankstothe Chair.

The 66" RC Meeting: The 66" RC Meeting was held
in-person on March 01, 2025. Apart from RC
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members, special invitees Mr. Harpeet Singh from
Allengers Global Healthcare and Mr. Niraj
Bhukhanwala from Bhukhanvala Industries
attended the meeting. Prof. Bikramjit Basu, Director,
CSIR-CGCRI, presented an overview of the institute,
highlighting recent R&D activities and new
initiatives. Dr. Vamsi Krishna Balla shared the year-
long Platinum Jubilee celebrations, while Dr. Yuvaraj
Natarajan introduced the concept of COMPUMAT.
Dr. Anal Tarafdar presented the newly established
Central Furnace Facility. Ten presentations were
delivered on R&D Seed Fund (RDSF-2024) projects.
Dr. Atasi Pal, along with Mr. Karan Sharma from M/s
Allengers, discussed the commercialization status of
the CSIR-CCCRI Thulium Fiber Laser. In addition, four
presentations were made under the new STI
program. The meeting concluded with a closed-door
session, followed by a vote ofthankstothe Chair.
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organized a Distinguished Scientist Lecture on
April 16, 2024, at the M. N. Saha Auditorium,
Kolkata (conducted in hybrid mode). The session
beganwith awarmwelcome address by Dr. (Mrs.)
Suman K. Mishra, Director, CSIR-CGCRIl. The
lecture was delivered by Dr. Suhit Ranjan Das,
Former Senior Manager, Manufacturing
Engineering, IS Business Unit (formerly 3DS),
Lumentum, San Jose, CA, USA. Dr. Das spoke on
“Six-Sigma Approach to Process and Product
Development: From Research Concept to High-
Volume Manufacturing."The programme
concluded successfully with active participation
and engaging discussions, underscoring CSIR-
CGCRI's commitment to fostering knowledge
exchange and global collaboration in advanced
manufacturing technologies.
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W w T AR | ERErd @ are, 9= Following the lecture, he interacted with
AerrFr 5 : b scientists and commended the institute's
@ W 1 SR TR B g research contributions.
AT B FRE P | e 4" Distinguished Scientist Lecture: Dr. Vijay
. ﬂ@a‘ faftre denfe e AT smET @ Kumar Saraswat, Member, NITI Aayog, and
arfifes wREATT 202425 | v TS, DICTDTC 181



g 3R SAreved 48% [qvdidered @ qeneafa
S, a8 BAR AR A fafre e gw@er 2024
@ AT 29 JATs, 2024 (AFAR) P AITHATZIR—
HrofAeang @1 ST far | 3= T faer &1
i 24 H FaTeR 3R S e B Hewd W gl
2 BY US Sae® aarer faar| aus dR & SR,
Sl AREd 7 el W Hare e, Rt dsnfre
favmrt &1 <RT foram ofiR g sgrTerTen gfdenali &1
Jgelteh BT | I AT WH FARITS BTy
& Ag dete fRRrd #Y w=iEa &R peRia e
@ YY1 B FRTE B |

fagty arear @

g a9y @ReaT: WUHTERR—wToiRileRas
BRI 12 5[, 2024 (JIAR) BT GUSR 2:45 o1 T. 1, A1,
St AR B § ue A9y s &1 e
T | 39 T3 # HIUHAEIR—TA4Ne go & uifery
fasm va affaif3es favmT @1 afss ga= dsnfe <.
FIRST 31 wermd o Csfadics gar | e #
HRETHD ATET BT ged akved” 2five i) aram
foa | =T @1 BT |RTET T, W A= Jqar
& WA FH EEmEr iR wEAanr & ufg
Wroerdam—ioiiemens & G uftegar &
gefar 8 |

fehra favty cur=aT: angans<) 4 @ Suif fase
wd Afite e & Aeer ek Suil R
BESI B GRS NHEX Ad= Rig Qad! o 12
TS, 2024 BT AUHIATEIHR—ATSIHIARSAE BT SIRT
forar | S “Serarg uRads @ B' 9 99 iR
GRS U WE R e arer e, forad
STetaryg gAifaal 9 e & forg amasiRe orifoar
R WR 31 731 | 319 ER & SR, WHER Aiefd! |
AR & Sull—ddd Ugell P U ®U ¥ 4@ B
fore svaegam—fioiiiemaend uRwx &1 <kt faar
3R Rerar iR yafavim e @ ufd gwa
yfcragd &) IRTET & |

S =T
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13 T 2025 P, HIUEIMLIR—IICIIIRITE GRT
3y divgel Bl &R gRaeET sHaiRal @ fow
“Bid 3R RIS W IAR® o aee & o
fess wHen &1 fHerdarea” e ¥ e e
B IS fbar a1 | ¥ AR IHHWT AR
faaere Taed #EIfdeTed  ((IRGUAANI) @
HEIH WHEN S, 3T Afecte NI &aT 7137 | 95 &1
IHRY  AUHARIR-—AGHaRaE & Fews
Mo fAFaeia 99 @ @ra gaed g iR
e & A faur @ sl @ik gRIoE
HHATRIT 7 95 Scaeydd A1 forar |

omm— e s e,

Chancellor, Jawaharlal Nehru University, visited
CSIR-CGCRI on July 29, 2024 (Monday) as part of
the Distinguished Lecture Series 2024.He
delivered an enlightening talk that underscored
the importance of innovation and advanced
research in driving national development.
During his visit, Dr. Saraswat interacted with
scientists, toured various scientific divisions, and
observed key laboratory facilities. He also visited
the Atma Ram Memorial Museum and Archives,
where he appreciated the institute's efforts to
preserve and showcase itsrich scientific legacy.

Special Lecture Series

1" Special Lecture: A Special Lecture was
organized by CSIR-CGCRI on June 12, 2024
(Wednesday), at 245 PM in the A. P. C. Roy
Seminar Hall. The session featured Dr. Sarika
Maitra Bhattacharyya, Senior Principal Scientist,
Polymer Science and Engineering Division, CSIR-
NCL Pune, who delivered a talk titled “A
Microscopic Perspective of Structural
Contribution to Dynamics in Supercooled
Liquids."The lecture was well-received, reflecting
CSIR-CGCRI's ongoing commitment to
knowledge sharing and collaboration within the
scientific community.

2™ Special Lecture: Prof. Chetan Singh Solanki,
Professor, Department of Energy Science &
Engineering, IIT Bombay, and Founder of the
Energy Swaraj Foundation, visited CSIR-CGCRI
on July 12, 2024. He delivered a special lecture
titled “Six Points Understanding of Climate
Change and Corrective Actions,” emphasizing
practical strategies for addressing climate
challenges.During his visit, Prof. Solanki toured
the CSIR-CGCRI campus to observe the
institute's energy-saving initiatives firsthand,
commending its commitment to sustainability
and environmental responsibility.

Others Lecture:

On 13 March, 2025, CSIR-CGCRI organized a
lecture titled "Overview on Literature Review for
Cutting-Edge Research on Glass and Ceramics”
for its PhD students and project staff. The lecture
was delivered by Dr. Ajoy Mallik, Assistant
Professor, Ramakrishna Mission Vivekananda
Centenary College (RKMVCC). The session began
with a welcome address by Prof. Bikramjit Basu,
Director, CSIR-CGCRI, and witnessed
enthusiastic participation from students and
project staff across various departments of the
institute.
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e 3T Tt ude

Patents Filed and Granted (April 2024 - March 2025)

WRd # arRad

s

2

arffe afid<s 2024—25 | WUHMEAR—AIRNRSTE, HicTdTdm

s Surtlier yasi=9 & fav M@ eran ik
IS ufsear

IfaspR®: G e, AT I rArgEHoT,
U AN YEHI, 3fTog e, arHel o7 deell
(3TT9eT | 202411032696 [&1d: 24 3T 2024)
MNa: gAagis e Suseor & yarefy dgre
&1 9e & fag Al(I) g Li—smas amenRd
a4 slu—uld gadglarge ik Iua fmfo &Y
ufssar

ATASHRD: GRAT G5, Fedll ASHSI, Addad A
(a1 HEAT: 202411038199 f&ATH: (15—H8—2024)
Mfa: & s3ad oo W ued & Fafo &)
fafer

JTfashIRe: AT JEotl, ARl P07 qear, B
T, T d1ereh

(aImae= =T 202431039597, fasTian: 21—H3—2024)
ide: ufdrse S &1 IUAT Hh A HBid
fasira o= @ ufeear

TfashR®: ATy FAR Fee, [qerg ard

(3Trde=T HEAT: 202411045190, faTe: 11—[—2024)
e Aa—g—a sIRET v smenRa gu=
goagis wafsfa wifas sifearss sdagidEgeR
el — D HisHaT

afepR®: Sdd @R, SIfelld e/ I,
T, Wi Ase, Rawg e, Serded @, war
BHN

(3T HEm202411050286 faia: 01—T[ATE—2024)
Mfa: @ Fdd IUAR, Yol 3 W
yforaa @ foe e dAx—asnsme d-el—wafte
YD

MFASHRE: arRil ST gooll, TSI derd, drArs
e, Rs e, 99 F9R EqH, wWar o,
CEUREIRIE]

(3TaE | 202411053207 &P 11—cAlg—2024)

FILED IN INDIA

1.

2,

Title: COMPOSITE SCAFFOLD FOR CARTILAGE
REGENERATION AND ITS PROCESS THEREOF
Inventors: Subhadip Bodhak, Rathina Vel
Balasubramanian, Sk Hasanur Rahaman,
Aniruddha Pal, Vamsi Krishna Balla

(Application No.: 202471032696 Date: 24-Apr-
2024)

Title: Al(lll) INCORPORATED Li-ION BASED
FREE-STANDING SOLID-GEL ELECTROLYTE
FOR ENHANCEMENT OF OPTICAL CONTRAST
OF ELECTROCHROMIC DEVICE AND PROCESS
FOR PREPARATION THEREOF

Inventors: Susmita Kundu, Saheli Bhattacharjee,
Sovandeb Sen

(Application No.: 202411038199 Date: T15-May-
2024)

Title: AMETHOD OF MANUFACTURING A DUAL
PHASE STEEL COMPONENT

Inventors: Monideepa Mukherjee, Vamsi
Krishna Balla, Mitun Das, Subhadip Bodhak
(Application No..202431039597 Date: 21-May-
2024)

Title: A PROCESS OF DEVELOPING GLASS
FOAM UTILIZING WASTE GLASSES

Inventors: Ashis Kumar Mandal, Biplab Das
(Application No.. 202411045190 Date: T1-Jun-
2024)

Title: FUEL ELECTRODE SUPPORTED SOLID
OXIDE ELECTROLYSER CELL BASED ON ROLL -
TO-ROLLCASTING - APROCESS THEREOF
Inventors: Jayanta Mukhopadhyay, Abhijit Das
Sharma, Debabrata Biswas, Suman Das,
Barnasree Chanda, Goutam Kishore Gupta,
Santanu Mandal, Ritendu Ganguly, Jabaseelan P,
Prathap Kumar

(Application No.:.202411050286 Date: 0OI1-Jul-
2024)

Title: A NON-INVASIVE MAGNETO-ACOUSTIC
APPARATUS FOR HEALTHY TISSUE HEALING,
REGENERATION AND CANCER REGRESSION
Inventors: Vamsi Krishna Balla, Subhadip
Bodhak, Somoshree Sengupta, Siddik Sarkar,
Shaikh Hasanur Rahaman, Sweta Shaw,
Debolina Saha

(Application No.: 202411053207 Date: 11-Jul-2024)
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7.

Mdd: v wifewn fade @Ra saa
goiad @ fag sta—Rrifie suifve ok saa
oot @) wigear

JAMfAshRe: yeid &<, e WReR, [SwarT gy,
AT HT Gl
(arrdes  wEATn: AT ®:
06—31TRI—2024)

Ms: agie &1 uar @ & fav e @™
faatw® worrelY 3l g frmfor &1 ufsear
JMABRS: FoTed  Ulel, WGP SN, AGHGR
GUTFoTe, T Tg#h, a7 g, Rig areor AR
(3TTaE=T =T 202411089824, & TEH: 19—TddR—2024)

e d: v205 &1 afted Axaarcdis fi=a)
Tg3 i A e e ur snarlRa sk s1d
91 USRIl HT for

faspR®: GRATT g5, Fedll vgER, dhad 91
(31TS = HE=AT: 202511005406, feTd: 22 T=a<) 2025)

2024110595622,

ARd A g

1z
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s falrm—amaa deRal @ fay Rrifie
afia srre srenfRa s sk saa) ufear
JATfAShR®: ol 12T a9, HR adi e, |99 #d),
GHARA MYFAR

(amdeT WA 201611041207, UCC WAL 539554,
faATe: 28 ¥g 2024)

Midd: sefdc®d BT & dc dodex @I
sifenzs frrl & fag drowr sk suA
afagfd feder aifye are g #3912 BIgeR
47 T AwR Aisga

afespR®: A agafed®, A= dErgm,
grerd faar, favere (A=, wHer STl

(ammdes) (WM 201911013439 UCT W 553454
feieh: 29—3fdFcaN—2024)

efiva: gfdas aiiv gexfaaq—ge—Hi¥a ag—dqa
Rafesr w@ra smaRa @ef$T—du wzaR @
ftor @) ufeean

fAspR®: o <5 Ui, AT R, wUHd <9,
U UTcd, TITHA BAR T&T

(amaes W@ 201811021507 UCT WG 554356
faAiep: 14—-dav—2024)

8.

Title: A STRONTIUM NEOBATE BIO-CERAMIC
COMPOSITE FOR ACCELERATED SKELETAL
REGENERATION AND A PROCESS FOR THE
PREPARATION THEREOF

Inventors: Pradyot Datta, Tuhin Sarkar,
Biswanath Kundu, Vamsi Krishna Balla
(Application No..2202411059522 Date: 06-Aug-
2024)

Title: A BREATH ANALYZER SYSTEM FOR THE
DETECTION OF DIABETES AND A PROCESS
FORTHE PREPARATION THEREOF

Inventors: Mrinal Pal, Sagnik Das, Mojumder
Subhaijit, Das Tanushri, Das Subhajit, Singh Arun
Kumar

(Application No.: 202471089824 Date: 19-Nov-
2024)

Title: SYSTEMATIC COMPOSITIONAL
ENGINEERING OF V205 BASED
MULTICOLORED ELECTROCHROMIC FILMS
AND DEVICE FABRICATION THEREOF
Inventors: Susmita Kundu, Saheli Bhattacharjee,
Sovandeb Sen

(Application No.. 202511005406 Date: 22-Jan-
2025)

GRANTEDININDIA

1.

Title: CERAMIC COATED PAPER-BASED
SEPARATOR FOR LITHIUM-ION BATTERIES
AND APROCESS THEREOF

Inventors: Rajendra Nath Basu, Mir Wasim Raja,
Sonam Maiti, Sukumaran Copukumar
(Application No.: 201611041207  Patent No.:
539554 Date: 28-May-2024)

Title: FIBER BRAGG GRATING SENSOR
MODULE TO ACQUIRE TEMPERATURE AND
VIBRATION COMPENSATED ABSOLUTE
MECHANICAL STRAIN FOR ONLINE
MONITORING OF CURRENT COLLECTOR OF AN
ELECTRIC VEHICLE

Inventors: Nandini Basumallick, Somnath
Bandyopadhyay, Palas Biswas, Biplab Mitra,
Kamal Dasgupta

(Application No.:201911013439
553454 Date:29-Oct-2024)
Title: APROCESS OF FABRICATION OF ERBIUM
AND YTTERBIUM-CO-DOPED MULTI-
ELEMENTS SILICA GLASS BASED CLADDING-
PUMPED FIBER

Inventors: Mukul Chandra Paul, Anirban Dhar,

Patent No..

Shyamal Das, Mrinmay Pal, Shyamal
KumarBhadra
(Application No.:201811021507 Patent No.:

554356 Date:14-Nov-2024)
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aiftfe uftde 2024—25 | dowengaR—IoiwieRaTs, diciar

sfif®: TI-6AL—4V U@RIUYT W HifeT & fog
94 aixiffaac smenfRa sta—wafea Toma aix
ERCAR BRI

AP R®: AU Fhac], GITaIT TEdH, DIRTD
e

(3T9es | PCT/IN2024/052069, 331 WO, faia:
15—3dcav—2024)

sfiva: afafiffa fagages go S=a A
e A wdgd disge iR SHS! 19 ggaE
fafer

JrfashEd: TIfde ded, Uede g

(@mdes wE@:  PCT/IN2024/052270, <3 WO,
faATe: 21—-dav—2024)

iva: wifeaw a1 Iuas fizerg 9 94 aifas
®mdd &1 SUAIT HXD AIgshidd SISy gw™a
a4 feem &) ufsan

arTfash1R®: MY HAR dSel, HoTe A=

(srdes = BR 11) (2025 000939 7 <9 facH
fastiap: 17—S-afi—2025)

e wifers a1 Sus fiseng 9 a9 a1 @
Hdd BT SUANT HXD HIgHIdd EfST § Big
Rrerar™ a1 ua ufba

ArfarssR®: 3y HAR Hsd, HO1Y AT

(emdes W@ 2025502659 oI WU i@
17—5T-TaR1—2025)

e <QAfe ar sus fiseng 4 a1 og @
SfHdel BT IUANT HXd HAIgHIdd ST § Did
freramt @Y v afshar

arTfass®: My HAR Hsel, Hore A

(3mdes AT 2023309390 < IAfeforar fEeTE:
29—STTa¥1—2025)

ffa: v e a1 sue fiseg @ a9 urg @
A &1 SYAIT S HISHidd dld gRT Bid
Rraemt @\ ufsean

JTfashTR®: 3y HAR HSc, HOrT A

(3maes W 2025-7005142, Q% KR, fa=id: 17
YN 2025)

FILED ABROAD

Title: NOVEL BOROSILICATE BASED
BIOACTIVE GLASS FOR COATING ON TI-6AL-4V
IMPLANTS ANDITS PROCESS THEREOF
Inventors: Anustup Chakraborty, Subhadip
Bodhak, Kaushik Biswas

(Application No.: PCT/AN2024/052069 Country:
WO Date:15-Oct-2024)

Title: AN IMPROVED CHEMIRESISTIVE GAS
SENSOR MODULE WITH IN-BUILT
ELECTROMAGNET AND GAS DETECTION
METHOD THEREOF

Inventors: Swastik Mondal, Pratyasha Rudra
(Application No.: PCT/IN2024/052270 Country:
WO Date: 21-Nov-2024 )

Title: A PROCESS OF GLASS MELTING IN
MICROWAVE HEATING USING METALLIC
CRUCIBLE MADE UP WITH PLATINUM OR ITS
ALLOY

Inventors: Ashis Kumar
Sengupta

(Application No.: BR 11 2025 000939 7 Country:
BR Date:17-Jan-2025)

Title: A PROCESS OF GLASS MELTING IN
MICROWAVE HEATING USING METALLIC
CRUCIBLE MADE UP WITH PLATINUM OR ITS
ALLOY

Inventors: Ashis Kumar
Sengupta

(Application No.: 2025-502659 Country:JP Date:
17-Jan-2025)

Title: A PROCESS OF GLASS MELTING IN
MICROWAVE HEATING USING METALLIC
CRUCIBLE MADE UP WITH PLATINUM OR ITS
ALLOY
Inventors:
Sengupta
(Application No.:2023309390 Country: AU Date:
29-Jan-2025)

Title: A PROCESS OF GLASS MELTING IN
MICROWAVE HEATING USING METALLIC
CRUCIBLE MADE UP WITH PLATINUM OR ITS
ALLOY
Inventors:
Sengupta
(Application No.: 2025-7005142 Country: KR
Date:17-Feb-2025)

Mandal, Pranesh

Pranesh

Mandal,

Pranesh

Ashis Kumar Mandal,

Ashis Kumar Mandal, Pranesh

185



UehlIT
PUBLICATIONS

SCI Publications

1.  Adhikari M, Saha D,
Chattopadhyay D and Pal M

Enhanced Triethylamine
Detection at Room
Temperature Usinga
Layered MoS, Nanosheet-
CoatedPPy Nanorod: A
Comprehensive Study,
Langmuir, 2024, 40 (30),
15767-15778. (IF: 3.9)

2. Acharjee H, Majee B, Das JK
and Das N

SynthesisofAIPO-18 Zeolite
Membraneby Sonication-
Assisted Hydrothermal
Method for H,

SeparationfromBlastFurnac
eFlueGas,TransactionsofThel
ndianCeramicSociety,2024,8
0(3),166-177.(IF:1.5)

3. Aggarwal V K, Sengupta S,
Dey A, Ghatak A, Ghosh B,
Bysakh S, Singha A, Das
D,and Ray chaudhuri A K
Growth of Ge on Silicon-On-
Insulater Wafer by Plasma
Enhanced Chemical Vapor
Deposition and Fabrication
of Micro line Photo detector
Usingthe Gelayer, Materials
Scienceand Engineering B-
Advanced Functional Solid-
State Materials, 2024, 302,
Art No. 117242. (IF: 3.6)

4, Anantha krishnan R and
Goswamik

Deciphering the Effect of
Calcination Temperature on
Crystallinity, Morphology,
Oxygen Vacancy and Photo
catalytic Activity of Bi-Phasic
Zn0O/ZnCo,0, Hetero
structured Nano materials,
Materials Chemistry and
Physics, 2024, 327, Art No.
129792. (IF: 4.3)

Baig MA, Saha P,
Mukhopadhyay M,
Mukhopadhyay J, Kapuria A,
Chosh M and Das S

One-PotFabricationof

Sodium Deoxycholate Based
Supramolecular Self-Healing
Antibacterial Double g

Network Hydrogels, Colloids
and Surfaces A-
Physicochemical and
Engineering Aspects, 2025,
Part-2, 705, Art No.135727.
(IF: 4.9)

Banerjee A, Roy P,

Chakraborty Jand Majumder
M

Envircnmentally Degradable 12.

Curcumin/Zinc Oxide
Nanoparticles-Incorporated
Polycaprolactone Films
foruseas Top-Sheetsin
Feminine Sanitary Hygiene
Napkins, Materials Today
communication, 2024,40, Art
No.109452. (IF: 3.7)

Begam H, Dasgupta S,
Bodhak S and Barui A

Cobalt Doped Biphasic
Calcium Phosphate
Ceramics for Bone 11.
Regeneration Applications:
Assessment of in Vitro
Antibacterial Activity,
Biocompatibility, Osteogenic
and Angiogenic Properties,
Ceramics International,
2024, 50 (8),13276-13285. (IF:
52)

Begum R, Goswami S,
Kundu S, Kabir R, Das S N,

Bhattacharya D, Seikh A H 12

and Ghosh C K
Enhancement of the
Pseudocapacitive
Performanceoflron
Hexacyano ferrate Through

Porosity Engineering:
Fabricationofan
Environment-Friendly
Symmetric Coin-Cell, New
Journal of Chemistry,

2025, 49(12), 4780-
4792.(1F:2.7)

Bera D, Mahata S, Biswas M,
Kumarik, Rakshit S,
Nonappa, Ghosh S and
Coswami N

Efficient Photocatalytic
Hydrogen Production
UsingIn-Situ Polymerized
GCold Nanocluster
Assemblies, Small,
2025,21(1).(IF13)

Bera P, Sen S, Kundu S and
Sen S

Enhanced Performance
Based on the Synergistic
Effect of Three-Phase
Nanocomposite-rGO-ZnCO
Nanowires Embedded in the
PVDF Matrix as a Power
Source for Low-Powered
Portable Electronic Devices,
ACS Applied Energy
Materials, 2024, 7 (24), 11834-
N851. (IF: 5.4)

Bhattacharjee S, Sen S and
Kundu S

Robust Dual-Color
Electrochromism of
Vanadium Oxide Nanorods
Embedded on Reduced
Graphene Oxide: Unraveling
the Mechanism, Journal of
The Electrochemical Society,
2024, 171(9), Art No. 093504.
(IF: 3.0)

Biswas S, Mondall, Halder P,
Sau S, Kundu M, Mondal D,
Chosh A, Paul BK and Das S

Enhancement of Dielectric
Properties by Modulating



15

14.

15.

16.

®S

L

Electroactive-Phase of
Copper Doped Nickel Oxide
Nanoparticles Incorporated
Thin Film, Journal of
Polymer Research, 2024,
31(5), ArtNo.143.(IF: 2.8)

Bose D, Sil A, Chakraborty P,
Dasgupta S, Mukhopadhyay
J and Mukhopadhyay M

DFT Analyses of
Arsylsemicarba zone Group
as Functional Compound for
Application as Excellent
Fluorescent Probes and
Medicament: Studyon
Virtual Screening through
Molecular Docking,
Chemical Papers, 2024, 78,
6069-6082. (IF:2.2)

Bose P, Basak S, Chowdhury!l
H, Chakraborty A and Naskar
MK

NanostructuredNiOforCataly
tic Oxidation of CO:
Microstructural and Anionic
Effects of the Precursors,

Chemistry select, 2024, 9(34),
Art No. e202401344.(IF:1.9)

Bose S, Akdogan E K, Balla V
K, Ciliveri §, Colombo P,
Franchin G, Ku NCL,
Kushram P, Niu FY, Pelz J,
Rosenberger A, Safari A,
Seeley Z, Trice R W, Vargas-
Gonzalez L, Youngblood JP
and Bandyopadhyay A 3D
Printing of Ceramics:
Advantages, Challenges,
Applications, and
Perspectives, Journal of The
American Ceramic Society,
2024,107 (12), 7879-7920. (IF:
35)

Chakraborty A, Bodhak S,

Tah I, Kant S, Saha D, Dey KK,

Gupta N, Ghosh M, Tripathy
S, Allu A R andBiswas K

Tailored Bioactive Glass
Coating: Navigating

157

8.

19.

20.

Devitrification Toward a 21.
Superior Implant

Performance, ACS

Biomaterials Science &

Engineering, 2024, 10 (8),

5300-5312. (IF: 5.4)

Chakraborty A, Samajdar S,
ChoshS and Naskar MK

Visible Light Induced
Photocatalytic Rermoval of
an Organic Dye using Metal
Doped Iron Oxide Based
Catalysts Derived from Red
Mud, New Journal of

Chemistry, 2024, 48 (23), 22.

10401-10414. (IF: 3.3)
Chakraborty N and Mondal S

An Approach to Surface
Electron Density-Sensing
Property Correlation in Non-
Stoichiometric Boron

Carbide, AIP Advances, 2024,
14(4), Art No. 045106. (IF:1.6)
Chakraborty N, Ghosh A,

Mojumder S, Mishra AK and
Mondal S

Selectively Activated 2%

Suppressed Quantum
Networks in Self-Assembled
Single-Atom Ag Catalyst-
Based

Room-Temperature Sensors
for Health Monitoring,
Journal of Materials
Chemistry A, 2024, 12
(28),17607-17627. (IF:11.9)

Chakraborty N, Rudra P, 24,

Sinha S, Srihari V, Mishra AK,
Manna S and Monda IS

Unusual Negative Thermal
Expansion of Inter-Cluster-C-
BC-C-Bond in Carbon Rich
Boron Carbide Observed
Using in SituX-Ray
Diffraction Technigue,
Journal of Applied Physics,
2024,136(3), ArtNo.
035104.(IF:3.2)

&vn

Chakraborty S, Ganisetti S,
Balaji S, Khan S, Mohapatra S
K,PatraP, Sen P, Ghosh M,
Dey K K, Krishnan N M A,
Biswas K, Allu A and
Annapurna K

Enhancing Glass-Forming
Ability and Mechanical
Properties of Barium-
Calcium-Aluminate Glasses
through ZnO inclusion,
Journal of Non-Crystalline
Solids, 2024, 636, Article
No.123005. (IF:3.5)

Chakraborty S, Khan S, Balaji
S, Biswas K and Annapurnak

DecipheringtheNd3+Environ
mentand Energy-Transfer
Mechanisms in Thermally
Stable Novel Calcium
Aluminate Glasses:
Elucidation of Broadband
High-Gain Performance for
Laser Application, Journal of
Physics D-Applied Physics,
2024, 57 (38), Art No.385304.
(IF: 3.0)

Chatterjee K and PalP

Synthesisand
Characterization of Phase
Pure Barium Zirconate Nano
ceramics by Citrate Acetate
Using the Sol-Gel Process
Grownat Reduced
Temperatures, Ceramics
International, 2025, 51(7),
8955-8964.(IF:5.1)

Chatterjee S, Yadav K,
Mondal N, Kumar GS,
Bhattacharya D and
Mukherjee D

Interfacial Strain Induced
Giant Magnet or esistance
and Magnetodi electric
Effectsin Multi ferroic
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