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OVERVIEW

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.
In the 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 of the future.

MISSION

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.

VISION

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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U AUl Ued | GHTd! gXaiaruig Ugdl & forg 3TN &
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TR &I T3 = SR ISHY 9 FXAIRUNG e Hi 3R ot
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3R JR 2y U faerr vt b1 39 fem & IRfEd fovar |
QFRITO T Ueb SR GR SfaRgHIdl |

YT ¥ YRR F 7O UgS € I o gl 8| IdHH oy
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P foIU foRiy =0 ¥ SRS 8T g1 WIEST Tfed faftra
NS T & WY 10 JHA 3R JHST J0T W
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S HRURE el ¥ TR YRGS 7 BRSeH ol &
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39 Y IRIM & A Sell dRieHl H Uh U Y
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& IR § Uh UgE YA Fuehies o st
oRESHTS (RGN AR Sefies aF1 &t 1) = ot axiHe
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TR uRaeHT S=IF & My U o yarat &
TS YfAUTS RIF W & 61| Fd I Thele! SR Tl
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fory AegARics S-S e (31Esu) & e )
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DIRECTOR’S
MESSAGE

Translational research constitutes a critical component for
an institute like CSIR-CGCRI. Effective translational initiatives
have the necessity of a seamless connect with industry and a
robust industrial collaborative ecosystem. New government
impetus has fueled the growth of several R&D driven start-
ups who have emerged as important stakeholders in the
national technological milieu. With the institute’s new vision
and roadmap for 2030 poised to streamline this translational
component even further, it is pertinent for the ongoing and
emerging R&D efforts to align towards this objective. A
further round of repositioning is imminent.

Fortunately, this renewed effort has already begun. The
present year has been particularly encouraging for CSIR-
CGCRI in terms of industry-institute partnership. As many
as 10 agreements and MoUs have been signed with various
industrial players including startups. They range from
corporate stalwarts like Tata Steel, Saint Gobain or Aditya
Birla to emerging start-ups such as Sensorzoid or Hydrotech.
Fibre optic sensors, refractories, membrane technologies,
functional materials among others have been identified as
key domains that stand to be leveraged. We look forward to
valorize and translate our technologies through these players.

The year has also witnessed a boost in the institute’s
renewable energy programmes with a major research
collaboration and funding received from the Oil Industries
Development Board for the development and scale-up of
indigenous next generation Solid Oxide Fuel Cell Technology
and demonstration of 10kW process line for prototype
production Our association with CUMI in the domain of
SOEC also continued to grow that is likely to fructify into a
technology licensing in near future. The other big project of
CIMES also continued to expand in terms of adding more
stakeholders into its ambit. CSIR-CGCRI also developed
separator (PAPERATOR) tested in Li-ion, Na-ion and
Supercapacitors., that were comparable to the commercially
available versions. Under the MoU with Allengers Global
Healthcare Pvt. Ltd, Chandigarh, our scientific collaboration
was successful in achieving 50W(Average)/500W (Peak)
power Quasi-CW Thulium fiber laser through hybrid cooling.
This upscaling would play a major role in commercialization

of the technology in near future. Many other external
projects (both from government and industrial sectors) have
also contributed towards scientific knowledge building.

CSIR projects continued to occupy a vantage point in the
institute’s R&D efforts. Apart from ongoing FTT and NCP/
FBR and Mission initiatives, new projects on the development
of Cellulosic ion-exchange membrane (IEMs) for Redox
Flow Batteries and another on development of catalytic
membrane reactor for CO, capture with production of H2
through water-gas shift reaction had begun. The institute
was also identified as the nodal laboratory for coordinating
CSIR's Waste to Wealth Mission. Out of 32 work packages,
CSIR CGCRI is active in 11 of them.

The key performance indicators for the year remained
stable. 132 papers were published in SCI journals. There was
a modest jump in patent filing with 8 being filed in India
and 5 abroad. Nine patents were granted in India during the
corresponding period. 37 new projects were initiated. Eight
students graduated with PhD. Total manpower strength
stood at 332 as on March 31, 2024. Continuing with the past
year's initiative, the vacancy positions at various categories
of employees saw a significant decrease in view of special
drive of new recruitments.

The year 2023-24 was also marked with a major impetus in
outreach. CSIR-CGCRI took part in one of CSIR's key initiative
One Week One Lab (OWOL). The week long programme
that coincided with the institute’s Foundation Day included
industry-institute = connect; institute-academia connect;
school connect; the open day and the Atma Ram Memorial
Lecture. The programme also saw the Atma Ram Memorial
Museum & Archives being opened to public by the Director
General of CSIR. The Distinguished Lecture Series that was
instituted the previous year also continued with visits and
lectures by eminent personalities. Skill development, testing
& characterization and other outreach activities of the two
centres at Khurja and Naroda also continued in right earnest.
The institute also organized lectures under the National
Intellectual Property Awareness Mission to sensitize scientists
and students on various facets of intellectual property rights.

During this period, the institute welcomed a new Research
Council chaired by Professor Ashutosh Sharma, the former
Secretary of the DST. | hope that we shall continue to benefit
from the wisdom of the new committee in shaping the
institute's future. | also take this opportunity to put on record
my thanks and gratitude for the guidance received from the
previous Research Council.

| welcome the readers to go through the performance of
the institute in all spheres in the pages of this Annual Report
2023-24.

Dr. (Mrs.) Suman Kumari Mishra

Director
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TR A Heter 9y FHad U fedaR 2023 & SR THRSTS
U1 B TIHT 136 YT URd fbU | 30d, 2023 AT,
2024 P} Al ¥ TIRY oy oM arat 9de & o+ gfg 3@t
TS| 39 3afY & GRM (YR & 08 3R fae= & 05) Hdt 13
e gIfad for | degedt $afdids GRM, YRd & $d 09
Ucc U gUISH 3Haft & HTHSMESR ¥ 36 T3 RIS,
B8 UTRISTh! SR SH-8139 WIST &t Yeafd & a1y fafgd
farar w11 o<t 9¥ & ofd & SRM 9 A yde
TTHT 15 HRIS BUT UT|

2Nl vd fahrg ugat

T gR1 fafis My ud fasmr ugal & Icee-ig wifd gs,
R 39, Shefiies iR grHIfSTe Wi & Ter fier|
Folt HSRUT 3R TUiaRur giiEl & &7 §, faRy S 3 3
SifeTEs Su BRIl (SOFC) 3R SedcIaTEoR BTl
(SOEC) B TR 3R R H YUR W &1 Higd Hd §U
IeE fAhT gofT| TR A YR-V-BESIoH ST &
o wIpefofes Menfifear & «f yafa Y, e fiftey-
AT gt ¥ Ul yerdf & Iwant & i e
M Bl

sAfded ImiEl & & B fafden sryanT & forg I3a
RRiftre @1 faeg oY Ter, o iy goT & fe
TANUfGed TN 3R WA dT JUSHRON & g ORI
Fifew & wifa g3| fafld ot & fou srifsisad
FTHUTe I R WR o B 3 T, SH RRAT R
TRy e o )

39 Y YR SR T gl B iy ¥, o 3=
Te=i arell IrAfEl § g ST & g senfie iy
DI AT HA S T WG A Repvaes qaEhat
& JAEHUl § I Wfd §S YT ST Idmed o
NG AT & for U, AT Tt e faw iR
fg

g Sdre fasa
$d 08 BHEI A 3T GLAS! BT IUTY Ured B, fod /g
THUgSEaR ¥ 3R i STeaqR Ayl § 3

ISP PAFe BRIHH

HTHMEHNR THIPd BT Ugd BRIHH B TH YN & &7
T FrrasmEem-Aeifiemsrs 7 #3 siusifs Jgifas
3R AR UfR1&0r T mnford feu| 378 Ribaed) arh
Tef0], RTbIe] TR, RRIME @Bee IR UHWHI,

Executive Summary

Key Metrics

The institute produced around 136 publications in SCI
journals during the calendar year January to December
2023. The period from April 2023 to March 2024 also saw
an increase in the patents that were being filed. A total of
13 patents were filed during the period (08 in India and
05 abroad). During the corresponding period, a total of 09
patents were granted in India. The period was marked with
initiation of 36 new projects from CSIR, external sponsors
and in-house funding. External cash flow stood at around
Rs 15 crore during the end of the financial year.

R&D Initiatives

The institute made notable advancements in various R&D
initiatives, contributing to scientific, industrial, and societal
progress. Significant developments were achieved in
materials for energy storage and conversion, particularly
in solid oxide fuel cells (SOFCs) and electrolyser cells
(SOECs), with a focus on improving performance and
durability. The institute also made strides in photocatalytic
technologies for solar-to-hydrogen applications, including
innovative approaches using waste materials from lithium-
ion batteries.

In the field of bioactive materials, the development of
advanced ceramics for medical applications continued,
with progress in bioactive glasses for bone regeneration
and antimicrobial coatings for healthcare devices. Work
on creating biodegradable nanocomposite materials for
various applications also advanced, highlighting a strong
focus on sustainability.

Recycling and resource efficiency were key focuses this
year, with efforts aimed at processing industrial waste for
reuse in high-performance materials. Notable progress
was made in recycling refractory materials, as well as
developing new, cost-effective solutions for industrial
applications like steel production.

Human Resource Development

A total of 08 students graduated with their PhDs, five of
whom were from AcSIR and three from Jadavpur University.

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
whiteware processing, testing of quality of drinking
water, instrumental analysis and so on. Eight sessions of

HOIEINR - ST Hia vd RS 1A IRAH, Bl 4
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4 & gt BT Iuie BT Uawl, g favaver e iR
ufRreror efH 1| foe ugd & 3 97 ot smaifsa feu
Y| W) giaRul, Head ITNT & N IR Hrde
FRIGH, 3HE-FaC 3R 3MS-TsTT PRIHH & dod J&
fopu MU Q| S Yeraxil g THINS HUdh Ugdl H Hedqul
e < g

H&dRT

2023-24 % TRM, YUHSTEHR-ToNIRemE 7 ey
U T TR THINY & F0 & I 3R IRBRY
TOIRE! G & 1Y 3 WIReR], Wedn Rfid &3 # &3
Usd 11 39 Al & GRM WP HaAe” P dsd I8
fasm Tuge uRwe (@Rt & TganT ¥ ST W
ARG TURTER 3R AR Bt R Bt T8 R 5
3 TAr H eRHd Usars Rud Jeox B ursex
Beadl T8 < AT [@aRHens), A9y Ade dfor &
Y TSN IR Rguae, B399 eged Ul f[afiics,
faftres anfe & g1y gwehar e €

T gfaeme

PO s AU S fgT IR WY, IR a1 BT, gt
SICT TS W IR, i S0 YA H SSaRM B RITfUd fbu
T 3R $F SEIARH IR 8, O FHSIT TS YA TATIOR
@RAR F 1600°C) 31T | TTHSMS SR-HSHRA SR TS TAHH
T ¥ InEht fase 2y § i aF SR IR & HiR e
T Y I Y B F Y 0P IT-TeH R Hwfe
R AT R 3 Ufehan  SARR B

RIBR, G 3R BRIBH

ROl &t ol & GRM P3 dHD! SR BET BT A=
IR REBR 3R FHH U g, o Ieeraita w0 R
ol M |

HUAR] TR

Yo 3rafdl & 3fd b SR JHY JRINTA HHATRET BT TS
328 fpg afid deredl ok JarHgR & 3relar, 39
3rafel H Uy Ml St ot = ga, e T 31
U It ERH 3R 22 AU dHh-1RET IR H Wird
BT RO 3@l & sid & SRM i sifirm I o

Jigyasa initiative werealso undertaken. Industry Connect
programmes to network industries for technology
translation were undertaken under i-connect and I-Cen
programmes. The two outreach centres contributes
significantly to the social connect initiatives.

Collaboration

During 2023-24, CSIR-CGCRI 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.
During this period Atma Ram Memorial Museum and
Archives was established in collaboration with National
Council of Science Museums (NCSM) under Ministry of
Culture. Some of the other collaborations include an
Agreement with International Advanced Research Centre
for Powder Metallurgy and New Materials (ARCI), NDA
with M/s Reckitt Benckiser, Borosil Renewables, M/s Titan
Company limited, M's Sensorzoid Pvt. Ltd., M/s Saint
Gobain India Pvt. Ltd. etc. to name a few.

Major Facilities

Some new facilities such as Twin Chamber Furnace,
Vacuum Arc Melting, Heavy Duty Rugged Jaw Crusher,
Inductions furnaces in clean room facility were established
& some installation are ongoing like Simultaneous
Thermal Analyzer (Ambient to 1600°C) etc. CSIR-CGCRI are
currently in the process of setting up a High-Performance
Supercomputing facility to accelerate material science
research and introduce a new research direction within the
institute.

Awards, Accolades and Events

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

Staff News

The overall institutional staff strength stood at 328
during the end of the report period. Apart from many
regular transfers and superannuation, the period marked
fructification of a major recruitment drive in which around
31 new Technical Assistant and 22 new Technician joined
the institute. The drive was still ongoing during the end of
this report period.

CSIR-Central Glass & Ceramic Research Institute, Kolkata 5
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2nel gfvue (2024-2026)
RESEARCH COUNCIL (2024-2026)
(feies 31.03.2024 &1 RATA) (As on 31.03.2024)

t._ WHeER Gﬂ'&l’cﬁ'ﬂ Rit | Prof. Ashutosh Sharma

@Hﬁﬁ’ Siegct Former Secretary, DST

HIHA FolTRAT fUTT Department of Chemical Engineering
YR Wi T Indian Institute of Technology
PHAIUNYR, HIYR - 208016 Kalyanpur, Kanpur — 208016

Pufd, fecy fUert Vice-Chancellor, BITS Pilani
Td 3=, R Mt S Former Director, Indian Institute of
BIoRaNy, 718 faeett - 110016 Technology

Hauz Khas, New Delhi — 110016

U fFew® - TN g Managing Director — Glass Business

Je- ﬁé‘['{%ﬂﬁﬂ ﬁ'lﬁl%@’ 7?[?'%1?[ Saint-Gobain India Pvt. Ltd., 7t floor,
Remdtsriag s fafedT, Sigapi Achi Chettinad Building, Rukmani
St dertafa ﬂ%’, Q"Iﬁ?, Lakshmipathy Road, Egmore,

aﬂ?f - 600008 Chennai — 600008

ot miﬁmﬁf Mr. Arun T Ramchandani
PRIBRT IuTemes G'ﬁTEI'EKq’?&H Gﬂ'ﬁﬁ Executive Vice President & Head Defence IC

aﬁ:rqggaiﬁf&r%g, Larson and Toubro Limited,
&l SN sdld Defence Engineering Block
6 a1 Hfora, T e 1, ua‘s‘%w 6" Floor, Gate No. 1, Powai Campus
et fagR A, Uas, Has — 400072 Saki Vihar Road, Powai, Mumbai — 400072
= ft 7S o Mr. Manoj Jain
d T XY T4 e Head R&D
4 unﬁséazfﬁaqﬁ«rﬁ%@; @%QFD Bharat Electronics Limited (BEL)
313X TS MR, Outer Ring Road Nagavara,
SR - 560045 Bangalore — 560045
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ST oft. gftera Dr G. Sugilal
I D AR faummenes

Outstanding Scientist and Head

'&F‘EFT Q:IW‘EFT UHIT (Qq?&I'R_eﬂ) Fuel Reprocessing Division (FRD)
WWW Nuclear Recycle Group

HTHT URHTI] /MY b Bhabha Atomic Research Centre
TSI, &S - 400 085 Trombay, Mumbai — 400 085

Dr Naresh Chandra Murmu

fAewe, dugsmgaR-S4lg uife IfTid!  Director, CSIR-Central Mechanical

SITHYT R Engineering Research Institute
TRTEAT el Ta=g. Mahatma Gandhi Avenue
giIgR — 713209 Durgapur — 713209

Dr Rajneesh Gupta

Principal Scientist

Technology Management Directorate (TMD)
Vigyan Suchna Bhawan

(CSIR-NIScPR Building)

14, Satsang Vihar MargNew Delhi — 110067

e, WUTSME MR- H1a Ud RRIMWS  Director, CSIR-Central Glass & Ceramic
ST AR, Research Institute,
PIABIAI-700032 Kolkata-700032

Dr Debashis Bandyopadhyay
TR A1 Td faummenes, saaamy oy Chief Scientist & Head, Business

3R UBTI THRT (Eﬁ@ﬁ'tﬁ?ﬁ) Development & Publication Division (BDPD)
HUFATSHR- HetT Hia Ud RRIMAS STHUH  CSIR-Central Glass & Ceramic Research
T, Institute,

PHIABTT -700032 Kolkata-700032
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MY T AT TuRan
R&D Profle

HugerSsmR-HieifiemRans & My Ud fIhrT &) ST 3116 TR Jaferd My Hriast 7 bt gs ol

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

\ S Rrifi oI e

Advanced Ceramics & Composites

Sia RR1fEe ofR Sifcw

Bio ceramics and Coatings

ol It 3R IuHT

Energy Materials & Devices

BTEaR 3ffPa 3R Biei e
Fiber Optics and Photonics

PIHD FHUT 3R UG

Functional Materials & Devices

et 3R guge o Wit

Membrane and Separation Technology

RIpac ok TRUR® R

Refractory & Traditional Ceramics

foRwar ®Ta
Specialty Glass

0060006
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2Nel Ud fahrg _avn
R&D Profile

39d AR 31k Huifae

ADVANCED CERAMICS & COMPOSITES

T 390 RIS 3R duifere & Hifde d Ao AasieG
MY TP B $© THE T o 3 Qe R [/ FO
T GRTe A &:

»  AUIAE ¥U ¥ IUasy YBTEe Fa 3R U &1
JUART Hb, 9gd HH 99d & &Y 9, 0.4 § HH
TESY/MESH ST & Y $B IR UTH I BT YA
P o fod SR Hyor fafdy &1 fasrg | S=aiftd arwH
P SN HR-VA UHR B ARDRCTAR BT IAGH
PR & T ATHON DY A1-TABRE I & fore fopa
ST &, o 3-SfawT gIegIoH HeRU it & farw
Re B TWMIBREE & qRA IR THRIBIAURHE
/ USNUl & TP U o B A #A & o b o
Ry B AR IRb 1-3p HeR I daTs T UHH T
% Jadred ! Hifers o o it gHgma T gl

»  Tfafparia @b wiedr iR gad fea Rieka &1
IR PP Ti3SiC2 3R Ti3AIC2 MAX TRUN I
N Iagfds THHtica § TWss U AU UHR &
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The group has been exploring a few key new horizons in
advanced ceramics and composites spanning fundamental
to applied research. Some key contributions include:

»  Development of shear mixing method to synthesize
few-layer graphene with a very low basal plane defect
density, /I, ratio less than 0.4, using commercially
available graphite flakes and water. The as-synthesized
graphene is used to nano-encapsulate nanoparticles
to produce a core-shell kind of microstructure,
which will be supplemented for solid-state hydrogen
storage material. The fundamental mechanism of
producing graphene flake length of 1-3 um has also
been explained by invoking kink band theory to
illustrate a new mechanism of liquid phase exfoliation/
delamination of graphite.

»  Development of Ti,SiC, and Ti,AIC, MAX phases using
reactive spark plasma and pressure less sintering. A
new type of hcp MAX phase precipitates embedded
in cubic fccmatrix has been observed and reported for
the first time, where the matrix-precipitate orientation
relationship has been determined. A new model for the
matrix precipitate interface has been suggested using
computational approach. From the as-processed MAX
phase via chemical etching techniques, 2D-MXene
flake with tuneable optical emission has been
synthesised using as low as 5 % HF acid solution, a
first-time approach for CSIR-CGCRI. The process has
also been scaled to produce nearly 5 gm of 2D-MXene
in a single batch. This effort has been one of its first
kind at CSIR-CGCRI to indigenously produce MAX
phase ceramics as well as the processing of 2D-MXene
sheets from the as-processed MAX phase.

»  Analysis of grain boundary character and composition
of RSBN (Reaction bonded silicon nitride) material,
established technology of ACCD, using atomic
resolution transmission electron microscopy.

»  Development of pressure less sintered B4C at relatively
low temperatures. The doping of Al into B,C lattice
and processing of B,C-SiC solid solution has been

HOIEINR - ST Hia vd RS 1A IRAH, Bl 10
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synthesized using the vacuum arc melting technique.
An unusual hardness of about 38 GPa was observed in
doped B,C samples.

»  Development of spark plasma sintered AIN (with
sintering aid as CaF,) with in-line transmission
efficiency of more than 95% in the MIR region having
no abnormal grain growth, secondary phases and
pores.

»  Optimization of process parameters for castable silicon
slip in terms of particle size, particle size distribution
and zeta potential, rhelogical properties etc. for the
fabrication of reaction bonded silicon nitride radome
(RBSN)

»  Optimization of the process parameters for making
silicon nitride balls and their characterizations

»  Development of glass ceramic foam using waste
sludge obtained after decontamination of water.

Si9-RARIMS 3R HIfSw

BIO-CERAMICS AND COATINGS

Activities of the group spanned both basic and applied
research. Key highlights included the following:

Basic Research:

As a part of an in-house project development of in situ
radiopaque bioactive glass based injectable paste to
regenerate the vital pulp of paediatric population, the
group developed zirconia incorporated bioactive glass
with insitu radiopacity and antibacterial potency. Detail
characterization and optimization of the glass composition
is under process.

Col Viabllity(% )
" @ =

o

= -aY'ndhl
Figed Cell vi Fig:5 Antibacterial efficacy study iopacity evalsstion

Fig.1. Material characterizations of Zr-BG and in-vitro cytotoxicity assay and assessment of radiopacity of Zr-BG

CSIR-Central Glass & Ceramic Research Institute, Kolkata
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Effort was made to fabricate corrosion and thermal
shock resistant glass-ceramic bond coated multilayer
functionally graded thermal barrier coatings (TBCs) for
gas turbine applications. No thermally grown oxide (TGO)
layer was observed within different layers of TBC. However,
thin reaction film was developed at substrate-coating
interface, which helped to increase adherence of coating
with substrate. The current work was exploratory in nature
and it may be utilized for the benefit of our society

Fig. 2. Surface and cross-sectional morphology of a three layered functionally graded TBC system after isothermal
oxidation at 1000°C for 100h.
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Fig. 3. Surface morphology of each layer of a three layered functionally graded TBC system after hot corrosion test at
1000°C for 100 h.
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In a DST SERB funded project, we attempted to utilize novel
Non-invasive magneto-acoustic regenerative strategy for
promoting bone regeneration. Attempt has been made
to understand the influences of LIPUS (Low intensity
pulsed ultrasound) + SMF (static magnetic field) derived
in-situ electro-mechanical stimuli on in vitro cell viability,
proliferation and osteogenic potential of osteoblast
(MC3T3).
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Fig. 4. Mouse bone cells under the non-invasive magneto-acoustic regenerative
treatment for promoting bone regeneration
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Applied Research:

Heat, corrosion and impact resistant ceramic coating
was developed for applying on a glass fiber reinforced
composite based fume evacuator, which is able to
withstand very low temperature of 180°C-190°C. Detailed
study was carried out on coating formulation, coating
thickness requirement and standardization of process
parameters in order to develop a desired coating for the
fume evacuator as per the requirement of L&T.

Glass frits of 25 kg have been prepared and evaluated
at CSIR-CGCRI by applying the frit material as coating
on nimonic alloy substrates followed by characterization
of the coating-substrate system in terms of adherence,
bend strength, heat resistance, abrasion resistance,
corrosion resistance and thermal shock resistance. Finally,
the frits have been supplied to Hindustan Aeronautics
Limited (HAL), Koraput for testing on actual aero-engine
components. They had evaluated the glass frits at their
place and found to be quite satisfactory as per their need.

As part of an ICMR project, evaluation and validation of
bioactive glass based micro-nanofibre in nonhealing
chronic diabetic ulcer using animal models, as per
regulatory guidelines. Synthesis of BG by low temperature
sol gel route, fabrication of BGmnf using BG sol by electro
spinning technique and optimization, in vitro material
characterization, XRD, FESEM, TG-DSC, FTIR etc, followed
by in vitro dissolution/degradation study, BET surface area
measurement and optimization was carried out.

CSIR-Central Glass & Ceramic Research Institute, Kolkata 13
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Fig. 5. In vitro material characterization of Ag-BG
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The work led to synthesis of optimized composition of
AgBG and established the in vitro characteristic properties
as per the objectives above mentioned.

As part of a work involving mesoporous antibacterial
bioactive glass microsphere impregnated non woven
surgical cotton gauze based haemostatic dressing for
profusely bleeding military wounds, toxicity (local &
systemic) study w.rt. dermal toxicity, skin sensitization
test, allergenicit/hypersensitivity, was conducted using
wistar rat to establish the safety profile of MABGmscg
was completed. Pharmacokinetic studies were undertaken
using NZW rabbits. Evaluation of the efficacy (hemostatic
potential) of the optimised MABGmscg compared to the
existing market brands of similar category considering all
the intrinsic and extrinsic clotting pathways was conducted,
followed by statistical analysis to obtain a preliminary
prototype.

Site  after bleeding
cantralled by
MABGmEcE
=Y ¥

1
§
A

Bleeding cantralled
by MABSmMees

Injurysitaﬂer bleeding

Bleeding cantralled
cantralled by Axiastat

by Axiastat

Fig. 6.Performance of blood loss of CGCRI developed prototype (MABGmscg, white patch)during experiment
(17.16 + 1.27) and post-treatment blood loss (after 2h) (1.68 + 0.31), compared to market brand (Axiostat gauze, yellow
patch) (19.52 + 1.47) and (2.43 + 0.54), consecutively as above
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Fig. 7. (a) Serum [Ca?**] concentration level (in ppm) after 7-day application of MABGmscg (at optimum dose of
500 mg/kg) as well as control (b)The tissue calcium concentration (in ppm) in different time point after application of
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Fig. 8. Fabrication of MABGmscg based hemostatic dressing prototype/Hemoglass patch
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As part of an Indo-Poland bilateral S&T cooperation, it
was envisaged to develop cobalt containing antimicrobial
glass (MBGCo) based coating on urinary catheter tubing,
(both paediatric and adult) for treatment and eradication
of catheter associated urinary tract infection (CAUTI).

The MBGCo coated urinary catheter tubing exhibited
excellent efficacy on gram -ve fungal strain such as
C.albicans, causative organisms for UTI. The coating
adhesion exhibited excellent adhesion strength, substantiated
by the 'Peel off' as per ASTM standard (Fig. 6).

CSIR-Central Glass & Ceramic Research Institute, Kolkata 15
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Fig. 9. (a) Development of antimicrobial coating of bioactive glass on urinary catheter tubing (b) antimicrobial assays as
per standard protocol (c) Adhesion of CAMBG coating on urinary catheter tubing (ASTM D 33 59-17, test method B)
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In a DBT sponsored project, effort was made to develop
a unique multifunctional biodegradable electrospunpoly
(glycerol sebacate) (PGS) based aligned nanofibrous patch
which will mechanically stabilize the ruptured IVD as well
as deliver therapeutic growth factor encapsulated in a
reservoir of sugar-glass nanoparticles (GF-SGnP) and bone
marrow derived MSCs to manipulate the damaged disc’s
biology and maintain cartilage phenotypes towards VD
regeneration. We have identified the desirable composition
for a proloned release profile from PGSPP:PCL-SGnP-
GDF for a period of 21 days in the required therapeutic
dosage (100 ng / ml ~ GDF-5 therapeutic dosage).
Moreover, we have completed the assessment of in vitro
cartilage regeneration capability of fabricated GDF-5SGnP
conjugated multifunctional PGS-PCL fibrous scaffolds by
culturing with human bone marrow derived mesenchymal
stem cells (hBMSC). (GAP0262, PI: Dr. S. Bodhak)
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Fig. 10. (a) Western blotting image for different groups (Lane 1 - PGS,.PCL + EM, Lane 2 - PGS, :PCL-SGnP-GDF5, Lane 3
- PGS,:PCL + CM, Lane 4 - PGS,.PCL + CM); (b) Relative gene expression profiles of (b) SOX-9, (c) Collagen2al,
(d) Aggrecan for the different experimental groups [# = P>0.05 statistically insignificant, * = P<0.05 statistically
significant, statistical analysis was done by one-way ANOVA analysis and pair comparison was made between
PGS, .PCL + EM vs. remaining sample groups].
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ENERGY MATERIALS & DEVICES

SOFC/SOEC:

Under the frame of CSIR (H2T Mission) mission mode
project, CSIR-CGCRI has achieved a current density of 1.2-
1.5 A.cm? with the LSCF-6482 air electrode in improvised
fuel electrode by GDC solution infiltration. Also, current
density of 1.07-1.2 A.cm? in the fuel electrode supported
cell having foot print area of 16 cm? is achieved for EPD
cells. Endurability of the cells and Thermal cyclability
of the rigid sealant for 200 h have been tested under
constant potential of 1.5 V. SOE stack fabrication is under
progress. Under DST project, new paste composition has
been developed and in SOEC mode the feed ratio of 1:1
for H2 and Steam is showing the best performance in
electrolyte supported cells. For the demonstration of kW
level SOFC (Solid Oxide Fuel Cell) as a part of project under
CHT and OIDB 10 cell stack tested in SOFC mode with an
endurance of 200 hr. Also, Optimisation in the formulation
of the casting process and facility creation for the clean
room for cell making in a single thread is going on. For
the development of fuel electrode supported single cell
for SOEC (Solid Oxide Electrolyser Cell) application for
hydrogen generation with industrial partner CUMI, IDF
has been prepared for IPR filing between CSIR-CGCRI
and CUMI for fabrication process of Co-cast cells with 1.5
mm thickness and internally benchmarked 0.5 mm cell is
planned for the joint IPR for real field commercialization
with CUMI. New ZCO (Zr, .. Ce . O,) and CZO (Ce . Zr,,. O,)
has been developed towards electrochemical valorization
of CO, and steam via co-electrolysis using solid oxide cell.
Novel high entropy materials have been synthesized for
the application as internal reformer electrode materials for
the use in SOFC.

Photocatalysis/Photoelectrocatalysis:

The most critical aspect in Solar-to-hydrogen (H,)
technology is to develop highly efficient and stable
photocatalysts, especially noble metal-free visible light
active photocatalysts. Scientists from EMDD developed
a structure-controlled heterostructures consisting of
heteroatom-doped graphene nanosheets supported on
bismuth ferrite for photoelectrochemical water splitting
undervisible light irradiation. A simple, and green approach
has been developed for the synthesis of heterostructures.
As an initiative, carbon supported perovskites such as
Sodium  Bismuth titanateNa .Bi .TiO, (NBT)/reduced
graphene oxide (rGO) nanocomposites (rGO) with 3D-
2D interface have been developed which illustrated ~32
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1 g1 H BIcIdbefiied H, JdTed Bi &R § ~32 THT 3ifid
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@diee) Tuiia u1g SIS S & SaTad B Ud g|an bl
TIAM UHI Wi Bleibeiere & & & UgdHT 741 3,
SN WIcIdhefifed od faUTeH B Ud SRS Ahadl g |

SUASIS! & G 7 U ITUN - &1 UgaH
F g S ot RR Te3E gRfie e A-3mded
(TESEA3MTE) & YRAUT H YERIdl Hdl gl HId b GG
J A F ASMEASY dF ddl P TR F BRU I
TTieAeiTs H uikafda fovar s § forad faftra sifafie<or
I (WY 0, TG +, 3R TYG-) 3R F3 ey gid & T8 Tdl
Tell g T Ta-rar-wafiia Tashuss U & guasRur &
ey § ot off e woicel & foFT 0.6% @t He@yut
THATT TR S&al UeRid BRd &1 T8 g UhTal-
I IS BN DI JausHe a9 § Td-1dN-
Taflq TaeiTmens & ki yffie &1 gar &3 &, ot
¥ UM R aiftifeuss sryart & fou fafte e
EUaR fiferanst § 3w UeRH ard hieldefore & fasr
& 7T U IR U= HRaAT B

PifesT ArEft:

TRcHTg (v) @ IuRUA H AN Toic & wU H
cfEarial cfffies SR didt @iuce s
HIMLTH (2-TFAAITUES $2R) BT IWNT Hb Hel-oiet
FaR HId), RIS v IR Aed @RS Wid (THLN)
3R TYHFEY @ud) vsce W fafte TR & W &
A (3R 3ATS Qg B AR HIfe JOR fHy mu
Jgife YUl (GSRAN) R S=UN Ied & & § [ad
TU Sofem-THamsai2 SR THamsal -SSamRs, smeuid
B IR Wil IR fbu ¢ A1 3HDb 3fefr, Qad-siel
TfehaT BT IUTIT R BT B ATMURIER /SRR 707 Y
I & forg, fRR et 1 &1 Jomferdt (Tio,-Sio, $iR
Si0,-2r0,) H fAe fovar mam 31 U8 @ T fob weiedt
210 f&F & oifties RR 31 FRSWITTd Jeh-all-iT Tl
YT o &b 1Y TTRfys HUfte § TS T TSyt
1 IUTNT W 3R TT I & {8 e S Aavell 31 395
S{TAT, TN Fa¥eed WR 104 - 140 f&Ut & U & Tudh Hior

& 1Y URER GRS P JaR 1 TS &

times higher photocurrent and 14-fold enhancement in
the rate of photocatalytic H, generation in comparison
with pure NBT. Interestingly, the graphene-based
nanocomposites synthesized from the graphite powder
regenerated from spent Li-ion batteries exhibited excellent
photoelectrochemical responses and photocatalytic H,
generation comparable to natural resource graphite.
A series of conducting polymer nanostructures (CPNs)
supported metal oxides have been identified as visible
light active photocatalysts, a promising breakthrough in
photocatalytic water splitting.

Scientists from EMDD have identified a novel H-glass that
assists the synthesis of highly stable embedded hybrid gold
nano-islands (HGNIs). Due to the diffusion of the elements
from the glass structure to the gold nanoislands converts
them in to HGNIs consists of various oxidation states
(Au®, Au+, and Au-) and multiple interfaces. It has been
identified that the H-glass-supported HGNIs demonstrate
significant STH conversion efficiency of 0.6%, without any
sacrificial agents, via water dissociation. This study unveils
the specific role of H-glass-supported HGNIs in facilitating
light-driven chemical conversions, offering new avenues
for the development of high-performance photocatalysts
in various chemical conversion reactions for large-scale
commercial applications.

Coating Materials:

Different kinds of room temperature (RT) curable
nanocomposites coatings were prepared on glass (soda-
lime and solar cover glasses), ceramic tiles and metal
(mild steel (MS) and aluminium (Al)) substrates by sol-gel
spray/dip- coating techniques using (3-glycidyloxypropyl)
trimethoxysilane (GLYMO), tetraethylorthosilicate (TEOS),
polydimethyl (PDMS)  with trimethylsiloxy
terminated and poly (propylene glycol) bis (2-aminopropy!
ether) as curing agent in the presence of titanium (V)
isopropoxide (TTIP). Considering mechanical property
(hardness) and WCA value, TiO,-SiO, and SiO,-ZrO, based
hybrid coatings sols were prepared. Further, to enhance
antimicrobial/antibacterial property of the coating by using
sol-gel process, stable AgNPs have been incorporated
to the both systems (SiO,-TiO, and SiO,-ZrO,). It was
observed that AgNPs is stable more than 210 days. Such
AgNPs embedded in hybrid composites with hydrophobic
self-cleaning anti-bacterial properties can be used for
food and beverage industry. In addition, transparent
hydrophobic coatings with water contact angle of 104 -
140° have been prepared on glass substrates.

siloxane

CSIR-Central Glass & Ceramic Research Institute, Kolkata 19
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Battery:

Paperator technology:

»

»

CGCRI developed separator (PAPERATOR) tested in Li-
ion, Na-ion and Supercapacitors. The results obtained
were comparable to that of Commercial separator
(Polypropylene/ polyethylene types). Semi-bulk scale
process optimized and ready for commercialization.

LOI submitted by two companies for technology
transfer, namely Eyamauto Green Energy Pvt. Ltd,
Ahmadabad and Universe Mobility Pvt. Ltd, Kolkata.
Technology licensing process has already been started
by BDPD. Meanwhile, TMD, CSIR- HQ and CGCRI-
BDPD are working on other official formalities related
to PAPERATOR technology transfer.

A joint proposal will be submitted soon along with
Eyamauto Green Energy Pvt. Ltd, Ahmadabad to CSIR/
or any other suitable funding agencies for developing
bulk scale production technology of Cobalt free
cathode for high performance LIBs in EVs.

Cellulosic lon Exchange Membrane for Redox Flow
Batteries (RFBs)

»

Under CSIR FAST TRACK MISSION, 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 is now under testing at CECRI. The
technology will be patented soon once the
electrochemical test results obtained.

Battery and supercapacitor grade carbon from Biomass
(Water Hyacinth)

»

Under CSIR Waste-to Wealth Mission, EMDD successfully
developed the process of making Battery and
supercapacitor grade carbon from Water Hyacinth plant
biomass. The optimized process delivered excellent quality
carbon useful for LIBs and Supercapacitor and comparable
to that of commercial battery and SC carbons. The initial
cell performance data and electrochemical response
of water hyacinth derived carbon was satisfactory. The
process of Patent filing a started.

All Solid-State Lithium Metal Batteries (ASSLMBs)

»

EMDD successful developed LLZO based fast lithium
ion conducting ceramic electrolyte plate of 40x40 mm
using tape casting technology. Typical rectangular cell
configuration designed for making high ampere hour
cell. To develop CGCRI-designed cell components
and manifold, EMDD is closely working with a Kolkata
based Pvt. Company.
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GLASS BASED SOLID ELECTROLYTE MATERIALS

e

U1+ B G BT P! & BT &0 H & (T s, 0T el 1 fSoms SiR Uxafid fasan 7 7 | 98 uran T g b Na,0,
P,0,, Na,SO,, NaCI3fR ALO, ¥ o T fafIy 7 SRa-1 $© &1 90 § Ut & g STl ¢ | 39 SfaTal, I8 U 47 o urit
H o 7o el her! o] URATd B B SFTH &l ¢ | IR fThe HifsaH- 3 sedt # saacianse 9l & ¥4
ﬁ&m%ts;gaaﬁ gTaifep, St HIRBTRIA B fSHeH HRA & T T8 IUged 3adeis ARl &1 Ugd & &1 T
[ERI IR

gfaTet, STaRIR® 3R xR Y B Har HR arelt &F-aR Iuafa # Fafafed wnfiya g

Several glass compositions have been designed and synthesized to test their ability for dissolving in water. It has been
noted that a specific glass composition consisting of Na,O, P,O,, Na,SO,, NaCl and Al,O, dissolves in water in no time.
Further, it was noted that the water soluble glass allows to synthesize the flexible films. The as synthesized films are highly

suitable as an electrolyte material in sodium-ion battery. However, attempts are going to identify the most appropriate

electrode materials to design the battery configuration.

Area-Wise Achievements covering basic, applied and translational research include the following:

STYRYA MY SVgad MY IRV MY
Basic Research Applied Research Translational Research

I Terdt iy rgsii o I=awor
& feorg ufssan &1 fawm |

Development of process for the
synthesis of high entropy alloys.

i RN IaEeT $ fm co,-
W qebibd & T Ni-vsz &
O™ A9M & 9y 3fidRe &4
¥ gUR I 9eEl & ® U o
7r0.75Ce0.250 (zCO) af¥a &1
TR 3R TE0T qUi|

Synthesis and characterization
of Zr,..Ce ,.O (ZCO) composite
as possible internally reformable
material ~ with  the  main
scaffold of Ni-YSZ for CO,-
steam valorization for syn-gas
production.

SISR 9id ST gRT diabliad 34
RIS H TAUEIUD-6482 A SAALIS
P 1Y 1.2-1.5 A.cm-2 BT TAHM Ied Ul
fPar T 81 1.5V &) AR &aT & d8d 200
He I HIRIBISH DI TGARNCAT BT TRIET
fpar T |

Current density of 1.2-1.5 A.cm™ has been
achieved with the LSCF-6482 air electrode
in improvised fuel electrode by GDC
solution infiltration. Endurability of the cells
for 200h have been tested under constant
potential of 1.5V.

SUIS! PRI F 1T 16 cm? & Be fife
&7 ardl S99 gaders wHd I H 1.07-1.2
A.cm2 BT IHH g-cd U fopa |

Current density of 1.07-1.2 A.cm2in the fuel
electrode supported cell having foot print
area of 16 cm? is achieved for EPD cells.

CSIR-Central Glass & Ceramic Research Institute, Kolkata

JguHers #  siefe
gy & wweld I
e & 12 R F
R Higw # it 3R
TS M W IdA &
forw g femr man B

Upscaling the SOE cell
making in  industrial
facility at CUMI has been
started for future ToT
within 1-2 month and
large scale.

200 H¢ ! g-RIad &
Y THINTHH AS H 10
JoJ WP BT Te fobar
TN (3 d% arq fufd
L)

10 cell stack tested in
SOFC mode with an
endurance of 200 hr.
(running condition till
date)
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(iii)

(iv)

Tt 3N ferfam g sefkat 3k
P! ey TeilaRT & forw
HEESERCHRIEECINCEan]
Development of hybrid
electrolyte for all solid lithium
metal batteries and its interface
engineering.

Tt 3 folem urg defal &
oy TaueSissi-THemg s Mt
gAaIEge BT IUANT IRP TR-
Ned / I1 SgIeC Had I aidgl|

Non-penetrative/ or dendrite
retardant grain boundary using
LLZO-NiO composite electrolyte
for all solid lithium metal
batteries

PoR Tide @I ddg THiadl BT T
R ©Y SRR & Y fear T Rl
e T W & Iy FARAR ~ 200 ©eE
& Fared R Hide B Jga=iadr 7 ST
e et femman|

Thermal cyclability of the rigid sealant has
been tested with insitu steam generator.
Endurability of the sealant at constant
~200h operation with superheated steam
shown good stability data.

Uee:  HUHSMSIR-TUSIIemanE 3R
WTGAEIR-IMETHTASN & ol AEHIIR
BISfT & oY SMESIU® qaR fobar TR g,
S vex 3fg & Te # v U S =B
THd YA © - 378 ¥ $B ey ufshar
& I Y U 3oacis b JUR P WY
IATEoH URUIM AhR 3T &1 TRdd B3
1 Sifay =RT|

Patent: IDF has been prepared for IPR filing
between CSIR-CGCRI and CSIR-IMMTof the
Multiple approaches made in the context
of performance augmentation is single cell
— few of them came out with encouraging
results with improvisation of fuel electrode
through infiltration process— At the final
stage for submission.

TG & T $99 & ¥U & U siad
B IUAN A St WY U & dgd, TS
U & fahTH o foTT &Y S1eiTT- 31etTT dh-iteb|
1 UTa f3ar T g1 Ugel U R A
HA/IARD H ¥ T & =0 H 2CO (2r,
Ce,,.0,) 3R CZO (Ce, . Zr,,. O,) I fawH

TS Y MAT FRAT 3R IR U
AR H A a-sifaarss & MAT HA1 3

Under the research initiative of utilizing
coal derived as fuel for SOFC, two different
techniques have been followed for the
development of the anode material.
One way is the incorporation of hetero-
structures of ZCO (Zr .. Ce,,.0,) and CZO
(Ce,s Zry,s O,) as one of the reform able
material / catalysts and second way is to
incorporation of Ceria with the Nickel-

oxide.

HOIEINR - ST Hia vd RS 1A IRAH, Bl

Aicer ufsear e
F YR R 5 SAFIS
gaifa tea PiRweit
H1 fFmfor 3iR cumi @t
Tt <H o IufRUfT
T & d IR
fafor ufsar &1 we=l
foram |

A Fabrication of fuel
electrode supported
single cells based on
the existing process
technology and
demonstration for
such single cell making
process in presence of
the technical team of
CuMI

Addressing  upscaling
issues related to
Tape casting  slurry
formulation for
fabrication  of  fuel
electrode supports.
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(vi)

(vii)

BCIRCHR & YRATUT & fofT U
Wa R gha eBP faawla
T |

A simple, and green approach
has been developed for the
synthesis of heterostructures.

dod TT-WN  oalte fRR
NS ERfis M A

SIS (TISHUASATS) P TLA0T
T Tgrdl HaT gl
Novel H-glass assists the

synthesis of highly stable
embedded hybrid gold nano-
islands (HGNIs)

-9l Ufehal &1 IYTRT HRp
DT & JMURIE/ShamoRyeh
0T 1 §gH & T RT W SiO,-
TIO8R  Si0,-zr0,  3muTRa
TRSImIe®d PifdT Afe &
SR RR AgNPs3Td fhu T
g1 g8 <1 T § 5 e &
80°C W 10 T a® 3% T
S GhaT g

Stable AgNPs have been
generated in-situ inside the
SiO,-TiO, and SiO,-ZrO, based
hydrophobic coating matrix at
RT to enhance antimicrobial/
antibacterial property of the
coating by using sol-gel process.
It has been observed that
coating can be cured at 80°C for
10 mins.

T YD fAfd 0T & dgd BIcsadg b e d

Sd fausH & fore fowqy tRige W gafda

BRILCH-BIE AHH A=iey ¥ gad Ub
|

A structure-controlled heterostructures
consisting of heteroatom-doped
graphene nanosheets supported on
bismuth ferrite have been developed for
photoelectrochemical water splitting under
visible light irradiation.

TI-AN-GARd  TIONEASE 0.6% @
TEAYUl IR J SRS (THEITT) YRl
el UeRid axa1 g1 Ta-Tan-gaiid
TS & IS iR T IR
SV o fTq S Ui H foham &1 el
gl

H-glass-supported HGNIs
significant solar to hydrogen (STH)
conversion efficiency of 0.6%. H-glass-
supported HGNIs can be further utilized for
chemical and gas sensing applications.

it wiftrs-we decial & e & AN
SR B

Efforts are going on for the development of
all Solid-State Batteries..

demonstrate

CSIR-Central Glass & Ceramic Research Institute, Kolkata

favTST®
ATER) T IS ah?
IR FOReR IS FHIe

Separator  technology
(PAPERATOR)
Battery grade and
supercapacitor  grade
carbon
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(viii) uﬁzﬁ%ﬁ«r&meﬁ?sﬁﬁm Wﬁm@m@m@ﬁi
So PIRIGIS] § A srpyail | A1y gsfe dHulfvic § Tass Toligaa! &1
¥ fou Ifibsaer Mg IUAT T SR 0¥ IR & fod fhar S

8 o

o e e

R BEI

Semiconductor nanomaterials | AgNPs embedded in hybrid composites
synthesis for different = with hydrophobic self-cleaning anti-
applications in photocatalysis | bacterial properties can be used for food
and electrochemical fuel cells. and beverage industry.

(ix) gdaCIAse Had  SeA 9d
SNt & forg fafvm faifdm

RiEIPRICIRCEaR
Development  of  different
composite materials for
electrolyte  free  fuel cell
applications.
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BIgR 3T 3R BiIdfRed

FIBRE OPTICS AND PHOTONICS

T ST3eye 3R Juaie & fFafeiad wfie &

h.

fawfyd fg-gits A-SolTR Ge, Al, P, Pb3IR Gadl-
IS HH (22-24 wit%) Rifder @ e sifdea
TIZeR 1100 THUH ¥ 1600 TTUH d siiess TTHS @
g foraw —grram 15 tier daTE 1 UGN B 1074 THEH
IR UftT & ded 220 BTG BT 3HT3EYE Ul gl

+2 Sidl & HIdR THEUAT & Y 50 uW3ScYe Urav
1o TS I Bt HTUHTH i B AT et 3R -1
Wifde 3R AR TANT=Ie | 39 &l 9ol &
1Y 8 SUHH! BIFeR Aok & 2 e & 3Hfay Uicersy T
o1 foeliadt|

>75% W G&fT 3R ~1.2 & TH2 & 1Y Fgaiivd efifaes
TS TIR-HTS 300 S& Wy JeTTH BISaR TAoR
BT AT | FTIMSR-TIoifieRans grT feemg
fPTTT HIcIc3y toR HISYd &1 UG ook ool
faffies (wauadiva), TR fed i ey & ay
U I o oY Ui fopan 11 3| s foban
SR 3 ot Y HierE do vegriftem ok Rau-wia
B} I TUra aTell wien & o gy g1

J0as UY Yfad & YR W 970 S&g P Hosyg,
T & 1Y ASRITTH BRI AR BT HH HIRE-THf
fEome1 aoR fafcwr org af ok ureeR smufd
ufefea o R Ffea 21

oo Teed 3RIPAR Ulsde fofties, deiTe & Iy
U1 A9 & ded | TREE HichT & HA1em J sow
(3 /500W (k) TTaR HRfl-THesy Aferad wgeR
TSR T H3A H I TeanT J%d 6T g1 Wit
oR feSe guareh & fou adaE anfifeas ferm
BIEaR Aok & 1Y Ufawuyf 3 )R $fed g

<300 UHUY U AISTS, Aigdl & JrY-JY =R0T AR Bt
TEI0T U AT & Y He-Ald HRaR doR W Y-
HTh-HIAY MY F THz & fog Faaoig TR R &
1Y 1560 TIUH & IR Rich s BHC G S B
TR S Y TRASHT WR YW AT iy Re fear
T SRR TS feeaRM 3igeisel, foee & Igam 4
SRREN-SUHATT gRT YRR 81 HioniaRans
gﬁuﬁwsﬂdﬂﬂq‘faﬁa{aﬁ$ﬁqz9542mwﬁ
[

TWwaTS SR TR AEcad T IR fasfad fdar
T g

CSIR-Central Glass & Ceramic Research Institute, Kolkata

Major output and achievements included the following:

a. Developed Bi-doped nano-engineered Ge, Al, P, Pb

and Ga co-doped low (22-24 wt%) silica glass based

optical fibers showing broadband ASE from 1100 nm
to 1600nm having output power of 220mW under
pumping at 1074nm using minimum 15-meter length.

b. 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 >50 uW with
uniformity within +2 dB and their characterization at

Naval Physical and Oceanographic Laboratory.

c. Completion of a QBH terminated packaged air-cooled

300 W CW Ytterbium fiber laser with efficiency of
>75% and M2 of ~1.2. The CSIR-CGCRI designed
prototype laser module has been integrated with
Sahajan and Laser Technology Ltd. (SLTL), Gandhinagar
metal cutting system for a week. The designed laser

is effective for high quality cutting of Aluminum and
Stainless-Steel till thickness of 3 mm.

d. Low waste-heat design of Ytterbium fiber laser with
CW power of 970 W based on available pump power.

The laser specification focuses on metal welding and
powder based additive manufacturing.

e. Under the MoU with Allengers Global Healthcare Pvt.
Ltd, Chandigarh, scientific collaboration is successful
to achieve 50W(Average)/500W(Peak) power Quasi-
CW Thulium fiber laser through hybrid cooling. The
indigenous laser design is focused to compete with the

present commercial Thulium fiber laser for Urology.

f  Proof-of-concept research on mode-locked fiber laser
along with the characterization facility of <300 fs pulse
width, intensity as well as phase noise leads to obtain
research project entitled ‘Synchronized Femtosecond
Fiber Lasers around 1560 nm with Controllable
Repetition Rate for THz Generation and Detection’
sponsored by DRDO-DFTM in collaboration with
[IT, Delhi. The CGCRI project allocation is INR 295.42

Lakhs for the duration of 3 years.

g. FBG based surface mountable strain sensor has been

developed
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SRTAD ARl 3R 3qBR0T
FUNCTIONAL MATERIALS & DEVICES

The salient achievements during this period are as follows:

a.

Development of a prototype device for the detection
of formalin adulteration in fish;

Development of novel boron-rich B-C, B-O and B-P
phases for sensing application in harsh environment;

Development of fly-ash waste-based phase change
composites for thermal energy storage for cold
storage application. A patent has been filed thereof,
the details of which are enlisted under point 4.

Development of a zeolite-based composition for trace
moisture detection application;

Development of a novel electromagnetic system for
magnetic-field assisted chemiresistive sensing. A
patent has been filed thereof the details of which has
been enlisted in point3.

Fabrication of MXene based nanocomposites as hybrid
nanogenerator for application as energy harvesters.

g 31k STaEe itel & uafeErE) & Rafaf@d anfi &
Achievements in basic and applied research include the following:

ESIGRIR RIS

gfrardt =y
Basic Research

A

Applied Research

TS § HH U WA &1 Udl @ & [l Th
THH-Fed SHiass (PIalee HIHEE) AHbHIIC-
3T YR fEarsy Uiside GAP 0375 & dgd fdeiRid
o g

A graphene-metal oxide (Cobalt Chromite)
nanocomposite-based sensing device for the
detection of low-ppm formalin in fish has been
developed under project GAP 0375.

TIolae GAP0383 & dgd CiIWmIHR ad | Urdiey =+t ot
TR & forg T 1 fSsiiarse - sefd S wifore
YR e sy o) 7 B

A novel zeolite-based nanocomposite sensor
composition for monitoring ppm moisture in
transformer oil has been developed under project
GAP0383.
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EERIERIL TxITaRUT MY
Basic Research Applied Research

PSR ATaraRl § AR SN & fod 74 IRME-I9<
AR, o SR -Gt TRUL WS GAP0374 F T-A
ITel-gd faaRor 3R 4RI Hufd & e wedey wifta
DA

Novel boron-rich B-C, B-O and B-P phases for sensing
application in harsh environment: establishing
correlation between charge-density distributions and
sensing property under project GAP0374.

D. HCP0054 (WP-03) & T8d PIce TN SIVINT & ferg
YT Holl HSRUT P T TR01 IRae Huifore fasid
H & T wedTs- U1 T IUGHT|

Utilization of fly-ash to develop phase change
composites for thermal energy storage for cold
storage application under HCP0054 (WP-03).

E. GAP0392 & dgd IU-URAY duHH W HioH &I
WIS o1 gdT @ & forg HRRRiReg Rrfie-uifer
Fprifore o1 fasr™|

Development of chemiresistive ceramic-polymer
nanocomposites for food spoilage detection at sub-
ambient temperature under GAP0392.

G. il GIER & w0 B IUANT & o grefyg HHIoRer & | did 99 ciaewR & fog ffifa gexfefoea doed
U T THURE T SUTRd Aisrifsre o7 fHmtor WA
Fabrication of MXene based nanocomposites as hybrid | Fabricated interdigital PZT structures for Lamb wave
nanogenerator for application as energy harvesters transducers.

gAY, 3rgRIes 3R EvaiarRufi oty & Seft 89-aR 3yafer # Pafafdd enfaa &

Area-Wise Achievements spanning basic, applied and translational research include the following:

gfrardt =y 3G MY IR qNY
Basic Research Applied Research Translational Research

R SR SR IU-UUNR! & T gt | ufSfed Aghaai & fw 1 ordf-dissy femd BIRER
STl BRIl & UG T H YR W | fhalare b Texg Ik(9gd | Aok &I IFSRT TH/

976 TTH IR 1SS SIE SN NHE WSE = BIER doR &I UClRy | TH oo™, deNle gRl

BRER B! FIES umel $1 Ut &t fers | oo fear mr g AR IdGT & fog
% A1 I 1100nm-1700nm & R sisss Prototype of CW Ytterbium NKIEE]
WWW% fiber laser till 1 kW for Knowhow of Quasi-CW
Broadband ASE within 1100nm-1700nm | Additive manufacturing has | Thulium fiber laser has
through tailoring of the pumping of the been developed been taken up by M/S
hybrid system of Bi doped and Bi+Er doped Allengers, Chandigarh for
fibers at 976nm based on the theoretical commercial production

study of effective energy transfer between
Bi and Er sub-systems has been carried out
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THz Qg1 77 foFH SR Pics TiRM-3eid | iR ®ReR St
AEHERNT & U Ad fdpRide s fow | ggw & it Iugw
TS-Alh BIER Aok BT HRAGI L= [hdT | SUHel BIgeR doR U &I
g f&ome oIk fas (faa—ur it
Implementation of a Mode-locked fiber laser foar %)

for developing source for THz generation, Design and Development

Ophthalmology, and cold ablation-based
micromachining has been initiated

below)

of DFB Fiber Lasers Array
Suitable for Linear Fiber Optic
Hydrophone

(details given

fRree 31k gaameoT dienfid!

MEMBRANE AND SEPARATION TECHNOLOGY

g ) v Tifafafiat & wnfie €

) SRS B JUAN PP CO, Bl Pled H TR
vfafear & forg off, qara ar foeieh & w0 A mewyef
HAT H oI BI SfMaRgbal Bl 81 CO, UMY b
forT Sutt ®1 smaxgddr ff B IS B HRUT &
Tl © e Aa sitared snemla 81 59% fAuda, &4
TIHH TR SR S8 SHeil CO, FUR Ufshal & for
HH 39U BIdT1 © | Tg8T, 89 U R ¥dg IR dfd
IS & T H TP avad UTg e 41 o7 U= HRd &
3R TR Sl BT ITANT fh far 1 FIR & dIHE R
H1e B Wi 2 TuieRr o1 PRt ad € | 1fed FreA
! fa=iwan 2t 3R ufdfssan &t gad I -530 k) mol-1
| aRoma 3 I 1 T &1 U &1 Tt 3 BIEfie
3R TR u1q Ay erg & Sifedianor & =0 & gy o1

W) fzdad# gm0 siiefie Sufy SRR § urd Iwi=
SRS (Shsih) H1 U RR Fdda Ihaagds [asiad
oI TR & A1eH ¥, gH fded § 9HH S SR
faaRor 3R RRAT i FA & forw Wb gwg, M
THRAT 3R a0 UeR S AMde! & SHied
o | AR g0 Prafdd Sitaf & 1Y Uhd-Id cgaeR
R et & afta fovan, aeigd o ok RR
P U fohan| 37 Iuaferdt 7 gAR Id 38 MY &
fore SR R fanl 3rTel oY H AR TOEl &Y o)
WA gY, B0 9@ Wiftd IUARdl & HRU SAER-
A STl UTed B H 137 BT G 31 UST| 39
AT BT YATY FHRA & T, §H 1AM § TS
U F TS U Sl B SR w9 fban gaife, ugd
ST T 7T SR - Sl iR arforfcaes Steft
& S PR T SR 7 Th 1T IS DI T GR PR
¥ fog, gmA oa ffd & mrem § aftfSae sielt &

The major activities of the group included the following:

a)

The conversion reaction of CO, to carbon using a
catalyst requires a significant amount of energy in
the form of heat, pressure, or electricity. The energy
requirement for CO, conversion may also lead to
carbon emissions if sources are fossil-based. By
contrast, there is less exploration at low temperatures
and without an external energy CO, conversion
process. Here, we demonstrate a liquid metal alloy as
a catalyst coated over a ceramic surface and observe
CO, conversion to carbon at room temperature
without using external energy. The carbon formed was
characterized, and the free energy of the reaction was
-530 kJ mol-1. The results confirmed the presence of
C1s as sp3 hybrid and oxidation of liquid metal alloy.

In the previous year, we successfully developed a
stable suspension of graphene oxide (GO) derived
from industrial waste biochar. Through experiments,
we optimized parameters such as sonication time,
GO concentration, and solvent type to achieve
uniform particle size distribution and stability in
the suspension. We then coated single-channel
tubular ceramic membranes with functionalized GO,
achieving strong adherence and stable coatings.
These accomplishments laid the groundwork for
our ongoing research. Continuing our efforts in
the following year, we encountered limitations in
obtaining biochar-derived GO due to its limited
availability. To address this challenge, we turned to
commercially purchased GO from Adnano. However,
the difference in size between the previously used
biochar-derived GO and the commercial GO posed a
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e IMHR P HH HR a1, o uRUReR=T Ho7
P ATHR ATHT 1 HIZHIHCR 8l 71 g4 2 e
/ AU ] THRIAT & 1Y Teb S 3fl AT dgR b,
Fiifs I=d THIUT (10 AU / THS) ¥ Difid™ o
I a9 | ot B vare Tl fewmn &1 oy PR
oo Siteft T & 1y RR[A% sfads difeT &
URUMTHRAGEY IR & THIHT 48 ©el & qI FAaH
0 it fopam| 3 Frsep freett SIfeT sy & fore
B RIS A & IHad H gHR IHa
&I USRI PRd 8, Siisf Wd 3R PR § uRadd &
Tyt FRR we=i= gy aa 8

3 URANH B A KRGS dHd god ool
gadciarse ¥ Ue fdggd YNMAHS Uihdr & @1y
J Hicrray RiferTgs (Casi2) ¥ Riferera smenfya fg-
T (2D) FHRTE fIBRid B 1 o7 3T
YGal God Ry Fficy & Ixaftd &
2, URuR® IEe Tet $t ga F te sharh
DIV ST WSl HT| 39 SHfaRad, §H CO, PR
» R gdecIbied TPl S GRM Iae R
UG (HIeRTH FARZS) B ST HA B qLd
TEd &, o W ufesan &) fRRar 9¢ ot 81 89
TIHITA FT YA HRob Th IS UiehdT &b T1eH
T -RrAfR o TxANT HReb AR TN Bt I3
11 Ufch a1 H NaOHb 1Y CaSi, T3Sl b1 QIMHA
o1, fSre a1 afa akfRufaal & Hods T ufdfean
B3| WATIED 3R IS AT = AT If3at
& Iy Ry AHite & 9w d o4 &1 gfY &1 | gilia
foran T uRomd ~ 65% UTI 3HS 3], CaSi, B
FfeRTw & gem & fow e gaeciage sl
P 3TN IR fdgdd IM™AHASG JAT fhT 7 &) 59
Uferan & Ueie faues &1 &8 S §U HIeRIH gel &l
URd & o ford FAfRry e @] &1 =mfHa Tl 3=
BTG TROTH 3 SadcIdse 9 SHiekd H ge
Pt g &Y, fagga YmafHe ufthar &1 guTaRiied &f
= fasan| T & STace, RIS $ieRaH geH & frg
fagga ImafAe Uit &1 srwmfad & § gfaal &+t
B3 B9 & g qifdd IEal & U B & e
FI IRGHd A R G Bied BT 395 3ifafad,
faftr o & Iwaifta RieifRE Siftcw & dwifad
STV &1 Ul TRTH o T foh T ST | fUeel U uret
o gAR MY 3 IS 3R fagga ImfAe ATt g
& A1y 9 Rifereia snetia 2 S A dxavo
3 gAY BT IF BT 81 TG Il BT JHIYH
ISP R FAR SR BT URSHd FXb, g9 faflra
VAT & fo fRwTes ok I wexiA AHieRae &
far & dTer 1 red & |

hurdle. To overcome this, we reduced the lateral size
of the commercial GO through ball milling, resulting
in particles approximately 1 micrometer in size. We
prepared a GO solution with a concentration of 2
mg/mL, as coatings from a higher concentration (10
mg/mL) showed no flux even under high pressure.
Coating the ceramic support with the reduced lateral
size commercial GO solution resulted in minimal peel
off after approximately 48 hours of operation. These
findings demonstrate our adaptability in optimizing
graphene oxide solutions for membrane coating
applications, ensuring stable performance even with
changes in GO source and size.

The goal of this project is to develop silicon-based
two-dimensional (2D) nanomaterials from calcium
silicide (CaSi,) via an electrochemical process in an
aqueous electrolyte containing chloride salt. The
key objective is to synthesize impurity-free siloxene
nanosheets, exploring a greener approach compared
to conventional chemical methods. Additionally, we
aim to utilize the waste byproduct (calcium chloride)
generated during the electrochemical process for
CO, capture, enhancing the sustainability of the
overall process. We initiated our experiments by
synthesizing c-siloxene through a chemical process
using HCl. The procedure involved treating CaSi,
with NaOH followed by reaction with HCl under
controlled conditions. Structural and morphological
studies confirmed the successful formation of
siloxene nanosheets with minimal impurities. The
achieved yield was ~65%. Further, electrochemical
experiments were conducted using different
electrolyte compositions to remove calcium from
CaSi, pellets. The process involved applying specific
potentials to induce calcium removal while minimizing
pellet disintegration. lon chromatography results
confirmed the removal of calcium from the electrolyte,
validating the effectiveness of the electrochemical
process. Despite progress, challenges remain in
optimizing the electrochemical process for efficient
calcium removal. Further experiments will focus on
refining process parameters, including electrolyte
composition and pellet thickness, to achieve the
desired objectives. Additionally, efforts will be made
to explore the potential applications of synthesized
siloxene nanosheets in various fields. Our research
in the past year has advanced the understanding of
silicon-based 2D nanomaterials synthesis through both
chemical and electrochemical routes. By addressing
key challenges and refining our methodologies, we
aim to contribute to the development of sustainable
and high-performance nanomaterials for diverse
applications.
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) TgsTsdl gudH et srafky Aed I, FI'IFT&@ AR d) SiC support membrane is prepared utilizing waste fly
fSraNcrse aANl BT IWANT b IR fbar ST g1 ash, red mud and zeolite residue. Different UF and NF
fafts guw SR Tuw et wRa aRd iR 1 e membrane layer are deposited into SiC MF support
3Mde & foru THemSdl AUt JuY R & S 1 3t membrane for liquid and gas filtration application.

Further work is under progress.
St 81 3 BT 1 I R B prog
) e maﬁa;qu W$WQW$ e) Ceramic membrane of various MWCO have been

Sfaifa faftd THssegaiieh &t RRfe fred faw R &t
T 81 100 TIUH & UR ST & TG =iy rd fareet,
100 HSIT & THSSGHIS 3R 6 Pl &I AHRa
IR faRwar & 7€ 1 39P 3rirar R -
forfera el o< 35 Feiv @i wa & = & R
a1 IRRF) 3R 3 PN @i w®a & Fu F afoifus
ARRY) TR T MU § 3R i uRere fRRd
fgd I A&f0r Jui {3 T B

developed under this project for separation
application of heavy metals. Alumina top layer
membranes of pore dia of 100 nm, MWCO of 100 kDa
and 6 kDa have been developed and characterized.
Also ceramic-biopolymer composite membranes
od 35 kDa (extracted sericin as top layer) and 3 kDa
(commercial sericin as top layer) have been prepared
and characterized including long period operational

stability.

g A Fafafad yga sfafafeay 3k 3uafel & are 3w 20te Heafer § GpreH faa
The group contributed to the applied research vertical with the following major activities and
achievements.

3rIIg MY

Applied Research

URe- 3N HUST MUY & Ydg & 1498 TH2/ & W1y Y-St SR It & gegifard foar mar ol
TR 3R TeRTEe AHTRASH a1 B3 DriieTd JYg! - gad Sries Jgg! - fafte ufafrareia sust ¥ &
foTE TRe & & (285-320 THeim/amm) &1 S|

Post industrial textile waste had been valorized in to P-doped biochar material with surface area 1498 m2/g.
Mesoporosity and several oxygen containing functional groups enhanced the adsorptibility (285-320 mg/g) for
various reactive textile dyes.

2. HIST SURY F U W-Sitg TR f 82 YA Cu-0 ABUN BT IUTINT b A imifore fAafor & fog T
JuTfad Afeey wfad g g, oRm T IHRA Ughs SIRiNTSiaa gReldrIss & fog 450 e/t Tke &
& oS &
Textile waste derived P-doped biochar had also proven to be a potential matrix for nanocomposite formation
using green synthesized Cu-O nanoparticles which showed 450 mg/g adsorption capacity for doxycycline
hydrochloride, an emerging pollutant.

3. I T & (>1200 m2/g) 3R FUURY YHa et HURT URIY JOd SEER BT JIRPURICR b fog Fuifad
SadgIe U & wU H Jrsiad & forg geai fasar T uT| SieiTsiead diee IR ¥ SRaivd T
TR & T T IoHS HURICH I (221.9-297.3 Th/SH) &1 1, St ATfiods IS Ple SR 3 g
TRANY SIS 3 Irpft & sRIeR B 1A 31T Ut e o bl Sedial 3R IR gl & Teifebet
FRA 3R geuafd Iare! & Fufo § Sedta diae & ueyE & fore wirh anf feemr g1
The cotton waste derived biochar with high surface area (>1200 m?/g) and mesoporous nature was evaluated
for recycling as a potential electrode material for supercapacitor. An encouraging capacitance value (221.9-
297.3 F/g) was observed for the anode material synthesized from the doxycycline loaded biochar, comparable
with that of commercial grade carbon and other hetero atom doped porous material. The overall study shows
sustainable pathway for recycling of textile industrial waste into toxic and emerging contaminants remediation
and management of toxic sludge into value-added products generation.
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4, JeIMTSe & HIFET R Ry TN GRT AR > 1500 P[RR S HUD BV & 1Y T RIS (1 /T3S 16D
fareelt &1 JUTNT b faHT S IS BT SIdBIaH (>99%) ¥ U et & ford faws e ufesan | f&am: 1:100 (=
AET ~ 10%) FT fGArS U [ANF SR SIHTE YUNferdt S gk, Siedf, TTgadigad 3R 88 & U (94-
99%) & JUIHRUT & foTT S ATfad gan, o aw §d Whdt elersy (50 Ta) H fAded & 2 € & d1g 45-50 TauH
-2 T -1 &% ® U ¥ ifPHd ad uare @
Process developed for water removal from aviation fuel range hydrocarbons (>99%) using novel superoleophilic/
hydrophobic membranes with static water contact angle of >150° prepared by bentonite clay coating and silane
modification. Silane: solvent ratio of 1:100 (silane loading ~10%) proved to be efficient for the separation of
water (94-99%) in various hydrocarbon systems such as hexane, toluene, cyclohexane, and heptane with optimal
oil flux as 45-50 Lmh-" after 2 h of filtration in bench scale prototype (50 L).

5. R g grEgIwiiad e &1 SN R TasUwm U Uiohal § U1 frereRia fyor 8 gad el TRTS (>95%) &
GUFHRUT 3R Y & o faa i 1 7S ufehan | frgt-uegfim aud= &1 Jaa =it saarsRiafenifaatie
BT YN b Tl e it fafy gRT fopan 7 o1, fre uRumRas T U HIT ~ 153.50 UT| Sid-ad
gomTelt # foRRTd 3 dekerd Uieierzy # 2 SR IR gard WR 10 fiFe & fARdes & 918 98.6% SRAIF (I fG@ms|
fRRRIA BT SRAIP I &l ITEoD UrdT T o 3= RUTS Ufehansii & Wiy go §. WU HI0 gl & g o
BRI fRreeh o) FRURAT ATsshivaTa RRaT yorelt 7 28 f3t & for <t 72 @ik 1530 ¥ 147.90 9% HH 1 TS|

Process developed for separation and purification of free fatty acids (>95%) from glycerol mixture obtained
in the HEFA process using ceramic supported hydrophobic membranes. Surface modification of clay-alumina
supports was done by wet chemical grafting method using hexadecyltrimethoxysilane, resulting in contact
angle ~153.5° The glycerol in bio-oil system showed 98.6% rejection after 10 minutes of filtration at 2 bar
operating pressure in labscale prototype. The rejection efficiency of glycerol was found encouraging when
compared with other reported processes. Stability of the hydrophobic membranes in terms of contact angle
values were observed for 28 days in microalgal broth system and found to decrease from 1530 to 147.90.

6 RS RRAe freedl

Catalytic ceramic membrane

bt 3 vaRe R

REFRACTORY & TRADITIONAL CERAMICS

e T §R T 98! A1 § gor Uiy (~ 28 fhferad e
/ TS) ST a1 o1 YeT &, O gém = A1d & fgcias
Od & w0 F IuaNT 6T o Y &mar 31 quif, Igfa
HATYFAF I & U H YIaAY SUaded] BT Iugad
YUl Hegayd SdTal & U § JAT0% U J T g fedn
ST Yl & | 39 uRASH 8, 3 ©eTs, Wi iR Ui
& d1C Ui ST & forT SUfRIS GE™T &1 IUTNT HRA HI
T T STE, SR foF TUBRY HCPS4 (WP8) TRESHT
A, 50 fardll MgO-C GaHI BTk T TUT 3R GUFHRYT (FifAH
AT, oS SiR ol gyaesRon) fbar T 81 got 3R faer

A large amount of refractory waste (~ 28 million tons/
year) is being generated every year from iron & steel,
cement, ceramics, petrochemicals industries etc. as spent
refractory which has the potential of being utilized as a
secondary source of refractory raw material. However,
due to the absence of proper state-of-the-art knowledge,
the suitable recycling of the spent refractories cannot
be accomplished widely as value-added products. In
this project, an attempt will be made to utilise the waste
refractory for bulk applications after proper sorting,
screening and processing, such as beneficiation. In the
HCP54 (WP8) project, the collection and segregation

ool AR MUY & AT SMHR & =N H1% FHIe AEht
3R =R faayo off fosan n g1 9dEE H, 1 39 S/* 1
<9 (GTS) STTIPR G seilebl b (A0 bt oIy el
A1 § R g1 $ Gay H 59 Hifde 3R Fifde o7 &

(mechanical milling, washing & magnetic separation) of 50
kg MgO-C refractory waste has been done. The % carbon
content and phase analysis of different size fractions of
washed and unwashed refractory waste have also been
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3T i & U SURTY GaRI g BT IUUNT HRy
TR fapan S T 8

foret smenia geu aftfa ammht & faer & faw yRda firgt
DI SRUPTHA YU BT & H IWd §T, GAP0412 GRASHT
¥, 89 i) P HRAT gt ¥ Y wRor g S w1 § i)
g 34 UG SR SRS 370] & T FRNTEd HRl
& 3R i) Ue & T wie-RR Fdfe aufe & T ok
Sia ffre SV & ol $& IRafde sita- Sy &
fore fyep i et &t UHTaeBTRET 1 31ed= R & | AuTd
G a) HRAE Al & U U glaerur wicisld @1
3HE 3R b) HH CEC F WY SeRBTATT Il P 1Y § 15
A BT IATH IR B SGid Hie-ed el &
RBARH WOT & SR AT AE} TRipRo @RON &
T ¥ HEId faar STE | a8, GAP0412 GRESHT
T, §HF TS 5 UM BT SUANT b Pl HRelrg Al &
gexaaies g & Tolyur &t YeaiTd @i 8, O 39t 39
e SIUART &A1 BT 3MThe B UR T bigd faar
g

THUAEY N fUeeH & amd 8, 33 Tegfi, [ifemnrse,
I gage iR Yase-dR<SH o gord HREd Pl
STAAR TR IUANT {61 STl 8| H1d & e & SR g9
arelt IR wfafear iR Tifie gae & gRumRaEy,
GG S 1 T TERT &H A I Gk, Bie a1 gard
¥ TR HT STHT Rl 8| TU T&Y H, G&H I &b T&RIT
TRy § GUR FA1 AR g ol & o amegf =
RIS®! TR FHRAT THUATY AN HI a6l § ad TIR HRA
1 A&7 3| 37 URTNSH (SSP0431) H, 3R Hi¥ieal §1 &
o8 60 3R 70 wt% TG (39-3i¢ 3R HiwIrs gamse) ok
AREH Tegfie WigAd ot A9 S1e-3renT TS BT
IUAIT s T 4Tl e M &) THUauy W 99 WRET
BT IUTNT HRab Ugel! T frae SR HeRor s o1 718 ot
TS Y B I THUATY W fUge & ducb &
3T TR ST & fory dgar uferly veffd et 1

THR O $I ST STGH &1 AR §g W1 &, SR AT
gaTd Hifd 2017 & SR, 99 2030 A @ wfdd emar
300 fAferA €9 81 3= & 3XTd IdTe H SSRM B4y BT
TRTCT TTHT 28% B | 8T T PR & o, 39 Je &l
ST H ST deu| IaaM H, 3l T goad e &1
YA URU1 Higdl & fu SRaR At & =u o fohar Sirar
2 S ufafarsll &) uRepd BT T F Feb 3R
BIRGRY BT geH & AU SUgad | SUHT 3539 S8R
-1 T3 T o foTQ Ueb SUgeRt JFHT A hUifor feb R
BT YT o d8d T J YU Jehr 3R BRBRY g
& T W &) Iugad *U F g ad fbar o ¥ 21
Hiofifiemams 3 20 fHal 79 SSRE B9 W YAl

done. Currently, the fabrication of the 1 inch (Dia) * 1 inch
(Height) cylindrical refractory blocks is being processed
using waste refractory aggregate for further evaluation
of its physical and mechanical properties with respect to
refractory prepared from the commercial raw material.

Keeping in mind, the unexplored possibility of Indian clays
for development of clay-based value-added material, in
GAPO0412 project, we are going to i) generate pure phase
clays from raw Indian clays ii) surface modify it with suitable
engineered functional molecule and iii) Study the efficacy
of the developed clays for few real -life applications, as
photo-stable organic pigment for paint and for biomedical
applications. The scientific challenge lies with a) optimising
a purification protocol for Indian clays and b) Intercalating
clays with low CEC. These challenges will be addressed
in the present project through synthesis of customised
organic molecules, novel intercalation strategies and
innovative clay processing steps during purification and
intercalation stages. Presently, in the GAP0412 project,
we have initiated the synthesis of intercalated clay from
raw Indian sources using a novel strategy, with a focus on
assessing its biomedical application potential.

In the case of SLS glass melting, refractory crucibles such
as high alumina, silimanite, alumina-zirconia-silicate (AZS),
mullite, zircon, zircon mullite, and mullite-corundum are
typically utilized. As a result of the chemical reaction and
mechanical pressure occurring during glass melting, the
heated face of the refractory pot experiences noticeable
flaking, peeling, or spalling of refractory. In this regard,
improving the corrosion resistance of the refractory
pot and formulating the ideal composition window
for refractory pots is the goal of preparing SLS glass
free of defects. In this project (SSP0431), three distinct
compositions such as 60 and 70 wt% alumina (in-situ and
preformed mullite) and magnesium aluminate spinel were
used to create refractory crucibles. The first glass melting
and corrosion investigation was carried out using Saint
Gobain’s SLS glass batch composition. The composition of
the spinel crucible exhibits superior resistance to corrosion
when exposed to SLS glass melting.

The steel production capacity of our country is continuously
increasing, and as per the National Steel Policy 2017, the
targeted installed capacity is 300 million tons in the year
2030. Induction furnaces contribute around 28% of the
country's steel production. To achieve the target, this
segment must grow in tandem. Presently, acidic ramming
mass is used as lining material for induction furnaces, which
is unsuitable for refining reactions, particularly the removal
of sulphur and phosphorous. The aim was to develop a
suitable ramming mass composition for induction furnace
lining under which slag can be suitably conditioned for
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wReon 7 13-19 ge gfya fpe &1 I 7 e &1 g
T 40 fHaRH SSaRM By W GR1 fasan a8, o
3§ TP 24 BIc BN T Y 31 Sefiies udiermn acam #
IR

oW HReTE, M, Hickrd Tegfire e & oy 3ifie
TR 3R AGURE U J WU fHaT IH arar dEe,
I A 07 B THTAd R aTdt iR STaSs o
NI HRA BT HRUN AT ¢ Ffeh I8 HH forare aral TRon
¥ JdE BT HRU -1 7, oD I8 Had Ak syt
¥ o Suiht grar & &3 STet Jar arom 1500-1600 T
AR F = g1 s 2y sregg= | udr Ierar ¢ &
T & qu B, god PRI H Hlaged Haed 3R A1
ISR HT IUIANT §¢ 741 §, TH T ¥ 4 Rl aomm
R FRIE I U 3R GaY dg1 & forgs e It R,
B AThd SR T AT O H YR IR HARYA g B
Fl, faRy T A Harssd T 9d & o 3R Sread
G YUTE § HIe3Sd aEex & & H 31 THAE JUTNT
ST UREISHT BT I3 §7 &1 P JaUd P § dAlMP
T TGAAC B AId SY3M 3o Tedfil drRead &
§1G DIAgS (Bl Jid Bl B fUHe a1 gefaed Rull
& foat oft T8 & fom 1 1600 oot e 9 siftre s-TT
T & o fae R forar s g |

My R wfsfesy, oy ffya Il ok $a / TEsR
TR B AT b HH BT HUTAD b TR H GUR
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& 1y gfdfcharat & Trerd 9§ g § Yo TRON Bl SHIHI
iferes 0N BT SgR I & oY ST foban o g1 HH
FIa TG HIa- fUad® H YT TISex & Sfardl qri
& 101 D1 FTe § | TGFIH AIN, AlLC, 3R AlLO,C & TS
B IRTd e g | RiftrdTT sicH® & fawr o a arg,
3R N2 TTTaRUT & 31 T FTISH SIAION ITd HRaT 8 | &1-
g =R faomTe fafir Rierdatalt gRT sierdH fau MY gt
F g Yay  GUR a1 31 AT (g Urg Tioid R
& hiad FRd 8, % theiifiise & U o ST o1 3,
AP TR Ufere b IR H FHHRI e el B3 g
9% 3rad, iy Inrh a1 g SH-Whd fhu T ufsfesy
WR 319 3NN TAM R Tya 81 g1 ifrsan s
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& 39 U § GUR & foU sa=aes TetsiifRrse & syad
T Auid F3AT § o S il & F9 & IwTge 3R
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effective sulphur and phosphorous removal from steel.
CGCRI has achieved 13-19 heats in laboratory trials on a
20 kg lab induction furnace. Re-validation of the ramming
mass trail has been completed on a 40 kg induction
furnace with 24 heats achieved so far. The industrial trial is
currently ongoing.

The most often and commercially used binder in
refractory castables, i.e, calcium aluminate cement,
causes the inclusion of calcium oxide influencing the high-
temperature properties because it causes the production
of low melting phases, making it only useful for specific
applications areas where the service temperature will be
below 1500-1600°C. Previous research studies show that
in recent years, the use of colloidal suspensions and nano
powders in refractory castables has increased, primarily
to enhance the densification and bonding in castables at
lower sintering temperatures. There is a lack of systematic
study on improving the solid content, stability, green
strength, and hot temperature properties, particularly for
colloidal alumina sol and its sole use as a colloidal binder
in the castable refractory system. Therefore, the project
aims to address these areas so that colloidal alumina sol
followed by zinc aluminate colloidal sol bonded high
alumina castable can be developed sustaining beyond
1600°C without any formation of low melting or eutectic
phases.

Research is going into improving the performance of
low-carbon refractories by incorporating nanoscale
additives, other composite materials, and aggregate /
binder modification. Metal additives are commonly used
to improve material properties by forming bonding
phases in situ through reactions with nano-meter carbon
sources. Metal powder addition in low-carbon alumina
carbon refractories enhances the material's properties.
Aluminum stimulates the formation of AIN, Al,C, and
Al404C. Silicon benefits the development of SiC whiskers,
and a combination of both in an N2 atmosphere generates
SIAION. In-situ phase development improves bonding
among constituents studied by various researchers. Most
studies focus on metal additives, known as antioxidants,
but do not provide information on oxidation resistance.
Also, studies on composite materials or some nano-scaled
additives are not feasible on an industrial scale. Maximum
studies are focused on the evolution of microstructure.
So, the present proposal aims to determine the optimal
amount of antioxidants necessary for improving the
oxidation resistance and other properties of alumina-
carbon refractories that contain graphite and nanocarbon
as carbon sources.
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Area-Wise Achievements cover basic and translational research and are summarized below.

CECRCERIL

gfrardt =ny
Basic Research

1.

a9 wy OiAeHT (OLP07334) B, U 3
YR T 3gd didlsed did & 1Y
fawfra forar mam §1 gIaifes, &Y SR 3= duHH
gifier Rfd Hc-deye dRETA &1 o1 & agd
HH B, S BIengSd 3figd Tiel B BH S Fravdt
& forg STeR 81 3, Ui sidrzsd did
& 91 Nib Tyt diassd Oid fasRid s
IR I THPAT gor HRETd & O W ISP
uugaﬂs{mﬁaﬂﬁasmﬁﬁﬂwﬁwﬁm
T gl

In the Residence FIRST project (OLP07334), a High
alumina refractory castable has been developed
with a synthesized sol-gel-based
precursor colloidal sol. However, the green and
high-temperature mechanical strength is very
low compared to cement-bonded castable,
ascribed to the low solid content of the colloidal
precursor sol. Therefore, milling route has been
undertaken to develop alumina colloidal sol
followed by zinc aluminate colloidal sol and
study their effect on the properties of high
alumina refractory castable.

e wm afREeHT (OLP07335) B, ga™ =T &
e IgAdt (@ e diw) B srHied
a7 31 TS e & SUgad TaieH & Iy o
T H AIDTeA 3R AWIST B A BT B
WA R B

In the Residence FIRST project (OLP07335),
Granulometry (coarse: medium: fine) for the
refractory composition has been optimized. The
optimization of the amount of nanocarbon and
graphite in the batch composition with a suitable
combination of antioxidants is under progress.

alumina

HOIEINR - ST Hia vd RS 1A IRAH, Bl

Applied Research

SUfRTE ¥ ¢ A= UidIS, HCP54 (WP8) URRASTHT H, Th
T 4 ¥ 50 fHAIH MgO-C R MUY &7 TG 3R
YFERUl foaT T §1 o SIS & Udd SMBR 3% &
TSRS, % T IR, Gaeb1g Al TS Tfgd Her o1
Ui A& U o T Tl GAHE H, 139 (@) < 159
(SHS) ger wilep] & {0 1 IuTIT B 17 QoI bt
IR & T A 39 Hifae SR I 1o & o Yeich &
e Sy T & 91y fiid faar o T 31

In the waste-to-wealth mission project, HCP54 (WPS8)
project, the collection and segregation of 50 kg of MgO-C
refractory waste from a steel plant has been done. Primary
characterization of the waste, including XRD, % carbon
content, magnetic impurities, etc., of each size fraction of
refractory grains was done. Currently, the fabrication of
the 1 inch (Dia) * 1 inch (Height) refractory blocks is being
processed with the waste aggregate for further evaluation of
its physical and mechanical properties with reference to the

commercial raw material used.

ot FeiT urafsra ufka@ieT (SsPo431) H, gaw pived
DI A1 SrerT-SrerT TareH, Srufq 60wt.% TR, 70 wt%
T G-l 3R iwhe garge) iR ARy tagfine
WEAd BT ITANT HIP fasiia fovar mar o1l e Mad grRI
UM &I TS THUATY S IR BT SUANT HRP Uh RS
T fge 3R YeRur 3reag mford fovar mar ur fma
TR TIUAey WY g & ufd 98k JemRur uferiy
feard 21

In the private industry sponsored project (SSP0431),
refractory crucibles were developed using three different
compositions, namely 60wt.% alumina, 70 wt.% alumina
(in-situ and preformed mullite) and magnesium aluminate
spinel. An initial glass melting and corrosion study was
conducted using the SLS batch composition provided by
Saint Gobain. Spinel composition shows better corrosion
resistance towards SLS glass melting.
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3. GAPO0412 GRISHT H, TART 3£:d T afdd arut faswRa
B b oI YRelTa fird) Y & o1 Ul eI 8 | gAR 2 Rapion
A T YR Al I Yk TROT ALY IqT HoxeAT, IR GO
FHrataTd S & 1Y JIg-TMTAT BT, AR TRafdd s
VAN & I YHIIHTRGAT BT Hedidh HRAT o Ue 3R
IAfEHA ITANT & T Wiciead Hef-e qufd M g
AT B, T TP 18 UM BT SUANT HRob had HRad Al
Y gexpales E) T YW IR b, 3R oa fifese & o
D! SYANT &A1 BT HDHTA HIA DI YA fobaT |

In the GAP0412 project, we aim to explore the potential
of Indian clays for developing value-added materials. Our
approach involves generating pure phase clays from raw
Indian sources, surface-modifying them with engineered
functional molecules, and evaluating their efficacy in real-
life applications such as photostable organic pigments for
paint and biomedical uses. Presently, we begun synthesizing
intercalated clay from raw Indian sources using a novel
strategy, and further attempted to assess its application
potential in the biomedical field.

4, Jic-3-US Uode (GAP0411) H, ISRM ¥ & oY b
TORm-anuia IR XA O faw i fasar wn o1 e
TSRM B9 § Wi &1 RBIsHT 81 I 316 % 20 bl
DI AT SSIRM B9 R AaRes! Tad # 13-19 gie g1iid fbe
ST g & | X O ¢ BT gAdHiaul 40 fram SsaRe
TG TR T8 g1 3, o 3 ab 24 Eie g1iya fpy U 8
SN Tdteror acaE o SR R

In the Grant-in-Aid Project (GAP0411), a Magnesia-based
basic ramming mass was developed for the induction
furnace. This will enable the refining of steel in an induction
furnace. So far, 13-19 heats have been achieved in laboratory
trials on a 20 kg lab induction furnace. Revalidation of the
ramming mass trial has been completed on a 40 kg induction
furnace with 24 heats achieved so far. The industrial trial is
currently ongoing.
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SPECIALTY GLASSES

=T i 99 & e Suafer FafifEd §:

. SRy TEIR®! & fom druadt W il
3P Hia b BRIHH & ded HIST (589-613,
603-606, 720-506) 3TR THHDB TR (762-265 3R 788-
475) B St UiF B! & forw 5 vd emar ora fge
aret ufgat ot gaftfa uade W gfau Rftd &t 151

W. 5 U UAH H 589-613, 603-606 MR 762-265 3D
BId & IdTed BT TgIN d & forg ufshar Wenfiat
fofyd @t SR divguasll, W) &1 gifed smam &
B DI 3MYfd B

1. s fF & iR wlerge §9F @ &Tar & Iy yHd
w7 ¥ RR IRffee srfaed @ &1 o ¢k
faaN, Taaie a9 &1 ga-T § qoigd SIdTIMHTRIG
PRATS & 1Y WiHd I TR

Y U A9 aIRifferbe Uik ariefdea wra g
o @t T § S TisAlav SR Bfswa TRARM
F UM yHd AR o UeiRfd aRdl 31 39 UBR,
HTq gsce § griufded RRfie / oie sifen @ ar
I-AfFRA & AUl g ®I AR SN artfaed
DI YT b HIeTH W YHadgad Salid fbar /i g1

Nd Yo ¥ TOY gad Piae dI QRigd U § Hd
P & o Th IRIRIRIGe ST T S UgaH oI
TS B SIafYd WA I |, 25 wit% adb Dias
P! IRIIfIbe Hra IR0 & Hiar e fsar o Iawbdr
21 gTdiifes, T PTa & AT B TgHM URSRIAT ST
G §U<5 wt% PIas DI A Hd gU TGl off Jhdl
2139 UPR, T 7 Fad RS I a9 SERN F
TUTdl FHIGT & 7Y SUGer &, Sieeh i id & wu
3% 3Hde $ U & repfifa Bd €1 3mgd o &
fagei & 199 foi I FIR & ATHH W 20% HIIS-
YIRA BT & HU TeId b BT Dis AT T8l
fezama €1 199 et & forw 20% wias & 73 o wew
%1 Had 5 Wit g T A0y 8, S SifRe-gftd
Pas P o gy R Ugfa &1 9%hd edr |

P SMfaRad, dgaR T RO & Y SHoll-Hd
TP Q IRIRIfbe B H fauTad Ascs T RR A S

fora Mw gifeT Iurge U TR B | $9% 3flTaT, I8 Bid
& T & T (536 T 586 TTTH P =Y ¢ RIHRT Hfcgdl

Key achievements of the specialty glass group included
the following:

A.

Established dedicated pilot scale facility of 5 L capacity
glass melting furnaces for five varieties of Crown (589-
613, 603-606, 720-506) and flint (762-265 and 788-
475) glasses under VSSC ISRO sponsored optical glass
development program for space optics.

Developed process technology to realize the
production of 589-613, 603-606 and 762-265 optical
glasses in 5 L scale and supplied glasses in desired
dimensions to VSSC, ISRO.

Formulation and development of thermally stable
borosilicate bioactive glasses with apatite forming
ability within one day, acceptable cell proliferation
with strong bactericidal action in comparison to
commercially glasses.

A novel borosilicate based bioactive glass composition
has been developed which exhibits similar thermal
expansion coefficient with that of on Ti6Al4V based
medical prosthesis. Thus, the critical issue of bioactive
ceramics / glass coating spalling or de-lamination
from metal substrate has successfully addressed via
our novel bioactive glass composition.

A borosilicate glass composition has been identified
to safely incorporate As-containing sludge from
contaminated  ground-water. Upon  systematic
compositional modification, up to 25 wt% of sludge
could be incorporated within the borosilicate glassy
phase. However, color glass articles could be fabricated
incorporating<5 wt% of sludge, maintaining visible
transparency. Thus, the glasses are not only suitable for
the effective incorporation of arsenic laden residues,
rather bring attention for its application as colour
glass.The20%sludge-loaded glass particles at room
temperature up to 199 days of immersion in distilled
water show no leaching of toxic arsenic. Only 5 ppb of
As detection in the 20% sludge sample for 199 days
is negligible, indicating the effective immobilization
methodology for arsenic-contaminated sludge.

Additinally, MW heating is found suitable for
immobilizing toxic AsCS in borosilicate glass in
an energy-efficient way with improved Vvisible
transmission. Furthermore, it becomes an essential
tool to modulate the color of the glass samples (536
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URUR® ¥ ATShIad slicT | JGad) &l I 9 9 88
Y diat 37 H GHRATT B & foIU U 31aRges Ul
T o1 8 | U e URTiad fafie feerrss ameht 0 @ &1
F forefiumy/dier s ot difin gfiyd e It
2, oiet Tl ofa gl & w0 § 396! Iuged TarTdr
P IIY-rY ST 77 IR e i 9gaR 8 Il g
. 235x 110 x 70 (Foreft ) 3mars &1 7 WA e & At
S[UANT & feTT 98.5 wt% I Tsic CaCO, & Y
98.5 wt% T TP &1 AT HRb daR fawar mar
21 Frafeiad ol & srgeferd frar man &

(i) T BT BT U=Tcd 0.35 UTH/I=A Urm T

(i) TRYT 85%

(iify Fde Tife 3.8 TaiT

g A BRIT R faxt Oifd syfcf dre ufaiemmg off
Tarferd of, ORI 415 x 415 x 115 i HieE & smam
04 T 3R 200 x 200 x 200 foEft A & RR e
o 1 fmfor, fteror, odteron, smufef SfR aret =nfia

ot 2 AT B AE ST g9a 5.2 AR THa B
AN sl WA daR T 71T 3R BRIT, DAE &1

foafva feu )

TP 3 TR /st aiasH & 600 x 245 x
100 forft HieTS ard o S &1 AT, Fteor, wdiem,
3MYfd 3R aReY, 03 e (RR fargd) Pt JART 600 x
245 x 100 T} AierE, 03 TwE (3FRR foem) Pt AEn
600x245x100 T} Alers 3R A 81 100x100x100
el |t AE 6 T (RR fe) 997 arell 5.2 I/

IRf o9 | I DI BT Yfd THAAYAD BI T5 |

to 586 nm of visible transmission maxima shift from
conventional to microwave heating) tuning from
predominately green to yellow. Previously proposed
different sustainable material could ensure a leaching
of arsenic not less than few mg/L, where the examined
borosilicate glass could be the superior one, along
with its suitable applicability as color glass material.

Glass foam brick of dimension 235 x 110 x 70 (in
mm) prepared incorporating 98.5 wt % of glass waste
with addition of 1.5 wt.% of foaming agent CaCO, for
construction application. The following properties
have been optimized:

a. Density of Glass foam found 0.35 g/cc
b. Porosity 85%
c. Compressive strength 3.8 Mpa

The group also carried out supply mode projects
funded by the BRIT that comprised of Manufacture,
Inspection, Testing, Supply and Warranty of Stabilized
Lead Glass of dimension 415 x 415 x 115 mm thick
of quantity 04 Nos. and 200 x 200 x 200 mm thick of
quantity 2 Nos. having density 5.2 g/cc density. The
glass blocks were successfully prepared and delivered
to BRIT, DAE

Another NRC/BARC project involved Manufacture,
Inspection, Testing, Supply and Warranty of Lead Glass
of dimension 600 x 245 x 100 mm thick of quantity
03 Nos. (Stabilized varieties), 600x245x100 mm
thick of quantity 03 Nos. (Unstabilized varieties) and
100x100x100 mm thick of quantity 6 Nos. (Stabilized
varieties) having density 5.2 g/cc density. Supply of the
said glasses were successfully done.
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CSIR Missions and
Theme Activity

Mission Mode Projects:

s

Title of the project: Development of WO3/Graphene
nanocomposite thin films for electrochromic display

Progress/ Significant Achievements

»

»

»

»

»

»

WO, and rGO modified WO3 electrochromic thin films
were deposited on ITO coated glass substrates using
sol-gel dip coating technique.

Optimization of films with respect to rGO concentration
was carried out.

Faster color switching response (~ 5s) of WO3 film
was obtained on incorporation of rGO

rGO addition with WO3 enhanced the coloration
efficiency by 4 times
Deposition of the homogeneous electrochromic films

have been upscaled upto 10cm X 10cm

2 Electrode Electrochromic Prototype Assemblies
(10cm x 10 cm) were fabricated for smart window and
display application.

-._1 GURT OGO OGO OG0 R ol M0

2 Electrode Electrochromic Assembly on 10cm x10 cm ITO glass

UGS P71 3 TS 3B 3R UF &1 IUTHT B

I egAfafere! 3R I o= T & Y e ad
TSR &1 faer 3R fa=wdr

2.

HOIEINR - ST Hia vd RS 1A IRAH, Bl

Title of the project: Developmentand Characterization
of Lamb Wave Transducers with Adaptive Tunability and
High Directionality using Piezo Wafers and Patches
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» Ty &F 6.5 it & 1Y SIS TA=A1-3nRE TR
%1 fAufor Tweargdes fear mar § iR ffifa W @t
faora ufafeear yfa w81

56.8° |

Piezo force microscopy (images) shows the homogeneous
distribution of grains in the fabricated PZT Films

'\’ﬁ'\ﬁ‘éﬁz

HrogergeR-doifierers ot &= asi & om o @
2, orufq eI FaR &1 GeuaeH 3R IUANT, § FaR o
TIh Ul 3R HegaH ARl &1 seyur SR I SR
SaTer S ek A B T 3R HTHATSIHR Safy §
o R e URAISHT &1 3o | T3S 3R-HIeiR R3S
o 39 A Hs ufaier T & dgd 11 RIS 9d 361 § 159
URASHT & d8d 3@ dd gIRId &l T8 Hg@yul IJuafs
T AFS HHR & geb HId BIH 3¢ M & (oY B B
&1 IuaT, forfam §edt ik guRpaRyer & forg Sq smfiy
I UG aTe HIe- T, SRR SR & fore 3=
TOTGT ATet HTe SR SR 3R SAER [ forem,
et & SRt & fw ofieifies Fias @ Y& Uives dd,
TSl DI Tl b PR Y dE DIRDIT gl AAM, BIDBRI
FHA IS W IR & U o, faftrs wrf st & d8d 8
YA/ 39 UHR &

Progress/ Significant Achievements (Appx
200 words):

»  Fabrication of the PZT wafers were done and initial
testing was done at NAL and compared with the
commercial sensors. The signal response was tested at
CSIR-NML and CSIR-NAL and found to be satisfactory
and at par with the commercial sensors used by CSIR-
NAL.

»  Fabrication of IDE structure-based sensors with active
area 6.5mm has been done successfully and the signal
response of the fabricated sensors are in progress.
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The amplitude variation of the piezoresponse signal
(obtained from the PFM measurement) with applied dc
bias voltage (-20 V to 20 V) gives rise to a tvnical butterfly
loon confirming the good

Waste to Wealth:

CSIR-CGCRI is working in all three verticals, namely Value
addition and utilization of industrial waste, Recycling of E
Waste and extraction of valuable material and Biomass and
fossil fuel waste to valuables and energy of CSIR Waste
to Wealth Mission mode project. There are 11 projects
running under this mission mode project in CSIR-CGCRI.
The significant achievements under this project achieved
so far are utilisation of glass waste to fabricate standard size
lightweight glass foam brick, high quality carbon materials
from bio waste for Lithium battery and supercapacitor, high
quality carbon based biochar and biochar incorporated
rubbers for tyre applications, micronutrients from
industrial sludge for soil applications, extracellular bone
scaffold from fish bone waste, stoneware articles from
crockery waste etc. Some of the achievements/ progress
under various Work packages are as follows:
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Studies on Gainful

Utilization of Granite

Stone Waste Generated in India in Traditional
Ceramic Products

»

»

»

»

»

»

»

Visited various granite mines in Gujarat and Rajasthan
and collected different types of granite waste samples.

Visits were also made to collect information regarding
various feldspar processing units and Vitrified Tile Units.

With an objective to study the suitability of granite
waste as a secondary substitute for feldspar or and
other raw materials in semi-vitreous or vitreous
ceramic body formulations, chemical and mineral
analysis of both granite and feldspar samples were
carried out.

Results showed that chemical and mineralogical
composition of granite matched with that of GVT
grade potash feldspar rather than soda feldspar.

Melting behaviour of different grades of potash and
soda feldspar used by vitrified tile industries (GVT) and
Granite waste samples collected were also carried out
and results showed that all the granite samples were
melted and some showed similarity towards potash
feldspar and some with soda feldspar due to variation
in total amount of fluxes such as Na,O, K,O, Fe,O,,
CaO and MgO. Melting colour of granite was found
to match with that of some GVT grade feldspar being
used by industries. However, variation in darkness of
fired specimens was found to be directly related to
variation in Fe,O, content.

As darkness is not a matter for GVT body, granite waste
can be directly incorporated in GVT body formulation.

One granite sample collected from Mines in Sabarkanta
district (CY) was crushed and wet ground and was taken
for beneficiation using permanent magnet (manually)
for exploring possibility of purifying it for whiteware
applications. The samples treated were dried and fired
at lab and it showed that it can be purified for value
added purpose. Further studies are under progress.

Comprehensive solutions towards circular
economy and sustainability: “Utilization of
fly-ash to develop phase change composites
for thermal energy storage for cold storage
application”

»

»
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Fly ash was collected from CESC power plant, Budge
Budge, West Bengal and characterized.

Various compositions of fly ash and seven different
Phase Change Materials in different ratios were tested
for their thermal properties.
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» So far, four compositions have been finalized that
are suitable for cold storage applications based
on laboratory level trials. Efforts are ongoing for
developing more compositions suitable for cold
storage applications.

»  Panels/blocks with dimensions 2" x 4" x 66" have been
designed and installed in a model cold storage room
with dimensions 6 ft x 10 ft x 8 ft (W x L x H) for pilot
scale tests.
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Fig: Performance on maintaining the temperature of one of the composites.
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Ceramic Membrane Based Re-Refining
of Waste Engine Oil

The study focuses on the composition of engine oil,
which is primarily made up of hydrocarbons and includes
additives that enhance its performance. Engine oil is
formulated from a base oil, which can be either mineral
oil or synthetic lubricant, and a blend of additives such
as molybdenum dithiocarbamate, zinc dithiophosphate,
and ashless organic polysulfides. These additives improve
various properties of the oil, such as reducing wear,
preventing oxidation, and enhancing thermal stability.

Further, the research investigates the recovery of base
oil from waste engine oil using a hydrophobic ceramic
membranes. Waste oil contains impurities like metal
particles and carbon soot, which must be removed to
recycle the waste engine oil and recover the base oil. The
coating method of the ceramic membrane plays a crucial
role in determining both its stability and the permeability
of the base oil. The developed membrane exhibited a flux
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Ceramic support coated with non-functionalized coating solution

CA[L) 1176/
CA[R] 112.4)

Water contact angle of ceramic support coated with
functionalized coating solution

5.0kV SEI

of 0.5 LMH (liters per meter square per hour) at room
temperature, indicating its potential for practical use in
base oil recovery. The findings from this characterization

highlight the importance of membrane design in the
effective removal of contaminants and recovery of usable
engine oil.

Ceramic support coated with functionalized coating solution

Oil contact angle of ceramic support coated with
functionalized coating solution

FESEM image depicting the surface morphology of ceramic support coated with functionalized coating solution
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Drop test of waste engine oil and membrane permeated oil
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Technology demonstration for utilizing
textile/jute industrial wastes into value-
added product generation for rubber
products manufacturing industries and
agricultural sectors using a sustainable
approach

Biochar was prepared in various batches under different
conditions of pretreatment, pyrolysis temperature and
substrate variation using both textile fabric-based wastes
(synthetic and cotton) and jute wastes. Surface area had
been achieved upto 1200-1400 m2/g with adsorption
capacity of 285-335 mg/g for textile dyes and ~280-
450 mg/g for various emerging contaminants, such as
doxycycline (430-450 mg/g) and triclosan (292-303 mg/qg).
Further, zinc enriched microfertilizer is prepared from jute
waste derived biochar and performance studied in field
level with respect to rice plant (Oryza sativa). Encouraging
results with 31.0% and 39.66% improvement in the yield
observed for the pristine biochar-based system and zinc
impregnated jute biochar-based systems, respectively
compared to the control system (soil without biochar). The
zinc concentrations were in the range of sufficiency level of
zinc micro-fertilizer for rice cultivation, which is 20-65 mg/
kg of soil. After 42 days, the zinc leaching was decreased
till 70 days. The higher concentrations of leaching of zinc
during first month have significance as micro-fertilizer for
the plant growth and development. Moreover, the zinc
ions were also available for the rice plants till its final stage
of the growth. Further field studies are in progress.
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Photographs of field study The data of number of plants, average length of plants, number of
inflorescence (panicle) on per plant in a bunch and final yield show
significant increase with mixing of jute biochar (T1 blocks) and zinc
impregnated jute biochar (T2 blocks) in field soil.

Photographs of field study with application of biochar as microfertilizer
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Field Block Numbers
roaltolbkiocy S 1) TIDy 1 ey 1o Tt et Protein content of Rice plant (Oryza sativa) Plant
Flald Riock Mamahars grewn in control soil, biochar mixed soil and Zinc

impregnated biochar mixed soil at field level in

Yield from each studied block at field level of Rice triplicate

plant (Oryza sativa) grown in control soil, biochar
mixed soil and zinc impregnated biochar mixed soil

%+ The average yield recarded in control blocks were 6.81ton/hectare, while T1 block and T2 blocks showed 8.922 t/ha
and 9.511t/ha, respectively.

%* Thus, jute biochar mixed and zinc impregnated jute biochar blocks recorded 31.0% and 39.66% improvement in the
yield, respectively

Performance assessment in terms of yield and protein contentfrom studied systems at field level of Rice plant (Oryza
sativa) grown in control soil, biochar mixed soil and zinc impregnated biochar mixed soil

2] 319 I HeIdT= 3Tal A Saet1 Transforming Animal Waste to Valuable Products
nfafafr 1: e & UlRM @pa 3R _E%FT) | E’CIT’T Activity 1: Triple superphosphate synthesis from fish
RBIHC YAV waste (scale and bone)
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Collected

from market

Fish scale
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Assessment of initial fish waste composition by XRF
analysis.

Optimization of organic matter removal from the fish
scales by chemical treatment

Inurgah

Fig : Process Optimization for removing organic matter from fish waste
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Sample cutting

Raw cancellous bone
(Bovina)

shape
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Fig 2: Different step involved in decellularization process.

Activity 2: Scaffolds from waste animal bones (WAB)

»

»

Making desired

Decellularized bone extracellular matrix (dbECM)
prepared by the optimized combined enzymatic and
physical as well as chemical routes (Figure 2)

Physico-chemical analyses (Figure 3) of fabricated
dBECM have been completed. Results are compared
with fresh native bone tissues (NBT). In particular,
the microstructure of the dbECM was studied using
scanning electron microscopy (SEM) to assess the
porous 3D morphology. Further, XRD analysis was
carried out for the dbECM and Native Bone Tissue (NBT)
samples to confirm the presence of hydroxyapatite
(calcium phosphate) in the dbECM sample.

sas0ud LojRZLIEIN| a5

DAY- 0 days
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SEM Analysis
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XRD Analsysis
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Fig 3: Morphology and XRD analysis of native bone matrix (NBT) and decellularized extracellular bone matrix (dbECM).
Scanning electron micrographs show porous architecture of native bone matrix before decellularization and decellularized
bone matrix. The calcined chemically synthesized HAp powder, NBT and DBECM exhibited characteristic peaks of
hydroxyapatite.
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Properties Targeted

Y (gm/cc)

Density (gm/cc)

Y T[T (%)

Apparent porosity (%)

HH & AUH TR el drebd (MPa)
Room temperature flexural strength (MPa)
B BT AGHH il g URITRIT (¢)
Room temperature dielectric permittivity (')
HIR P YA gl WRRET (tan 5)

Room temperature loss tangent (tan §)
Referrat

Voids

Fast Track Translation

Title of the project: Technology Development on Fabrication
of RBSN EM Window for Strategic Applications. (CSIR-FTT
under AEISS theme: MLP0206 Project)

Progress/ Significant Achievements

An optimized process chain for green processing and
nitridation has been established for the fabrication of
RBSN EM window with enhanced product integrity and
following target properties.

Iudfear
Achieved
20-24 2.22-2.41
15-25 17.31-22.21
180-200 175-230
5.1-5.3 5.25
0.003 - 0.005 0.0012
< 0.2 mm < 0.2 mm

P) U URTSH B Idied I arad FHSd W &
fera wfdferan dysi Riferen = g (SMeiTaT) eH
& o & oY srgepferd ufshan e & RITTHT SR
A aramaR  ARcRe’H & ¢ UF Y8 §9H
¥ fo Rifcret, TSR SR thea @1 Rau H1eT &1
IUINT e ST mTor ot ufshar I Tefdd g1

a) The achievement of this project relates to the
establishment of optimised process chain for fabrication
of reaction bonded silicon nitride (RBSN) radome for
high temperature missile application and the process
for the fabrication thereof using slip casting of silicon,
binders and dispersant to make green radome followed
by the nitridation in controlled atmosphere.
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T ST Bl 3R §ieH Bt A Bl MTd H gU
3 MfashR B g A 178 firedt @@ smgy &
X 471.5 et (Grams) SR 249.6 iyt @9 emgy fauh) X
633 finft (Gas) & S T &Y XS Pl U R B
f gl

TAH 3%l 3R AU aTd RIS g Y8 &t
R 3R ged & o1 Yo wra1 31 @ Riferepl Yom
@1 1100-14000C TR 1100-14000C TR 3feTT-8T8 Y& N2
% IR B >70 G T 3R Ao st & forw
AZCTZ ST & 31t foram wiran & SIR qifed Fifie, yda
IR faggd g EuH) oI & TS & 91y Hfad
sintered RBSN@HWW%WWWW@W
2, S IR & 7 aifereT § Yelles B, o S dHE
DI AP ATIHAN &, I= T 3R 3= 7 AT
gl

Size-A Radome 178 mm (Base OD) X 471.5 mm (Height)

Q)

The process of making uniform and stable slip
incorporating a suitable dispersant and binder in
optimum quantity is the main challenge of this
invention to get the green radome having the
dimension of 178 mm (Base OD) X 471.5 mm (Height)
and 249.6 mm (Base OD) X 633 mm (Height).

Dehumidification having optimum humidity and
temperature renders dried radome without crack
and rupture. Dried silicon radome is subjected to
nitridation in a controlled atmosphere furnace at 1100-
1400°C for >70 hours heating and dwell schedule in
the atmosphere of ultra-high pure N, and forming
gas to achieve the final sintered RBSN radome with
the combination of desired mechanical, thermal and
electromagnetic (EM) properties, listed in the above
given Table, which are necessary requirements of
high temperature, high speed and high mach number
missile.

Size-B Radome 249.6 mm (Base OD) X 633 mm (Height)

CSIR-Central Glass & Ceramic Research Institute, Kolkata 47
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Specifications

Avg. CW Power (max) | 340W
Current Rating 11 A
Beam Quality (M?) <135

Output Fiber

20/400 pm QBH terminated

Title of the project: 1 kW Fiber Laser based System for
Additive Manufacturing and Strategic Application

Progress/ Significant Achievements

In India there are number of fiber laser integrator for
wide range of manufacturing application where all of the
fiber laser modules are imported and assembled for the
system development. A successful prototype development
technology for stable and reliable long term operation of
a laser can be useful for the laser integrator company to
develop their own laser and maintenance One prototype
module was envisaged to be prepared against which table-
top demonstration of laser power of 930 W at the pump
power of 1250 W with efficiency of 75% was achieved

The CW 300 W packaged laser module was integrated
with the CNC based laser cutting machine at Sahajan and
Laser Technology Ltd. (SLTL), Gandhinagar. The cutting
parameters like Cutting Speed, Type of Gas and its Pressure,
Nozzle Size and Combination, Defocussing Distance in
Work Piece were varied and optimized.

Technical Details

Power stability >98%
Cooling Forced Air Cooled
Operating Temperature | 18-25 deg. C
Wall Plug Efficiency =27%
Package Dimensions 60x56x19 (in cm)
Weight ~45 kg
350 =10
300 . =20
. -
= 250- M E
:
= . % =40+
= 200 . -
E‘- -" = =504
a 1301 o = -60]
T 1004 " E .70
9. o] . g® -0
L
e e e e s -0
L} 100 2(u 00 400 S0
Pump input {Watt)

Fig. 2. Laser output power

Fig. 1. Prototype of CSIR-CGCRI 300 W Yb-fiber laser

Loser Output 305W

3dB linewidth 2.5nm
=30 Signal 1080mm

Q50 975 1000 1025 1050 1075 1100
Wavelength (nm)

Fig. 3. Laser output spectrum
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Cutting and marking in stainless steel
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Social Connect
Programmes

Skill Development Initiatives

Skill Development Training/Testing Imparted
by Kolkata Centre

»

»

»

»

»

»

Skill Development Program on ‘Advanced Instrumental
Analysis ' was organised at CSIR-CGCRI, Kolkata
during June 20-23, 2023 where 11 students from The
Government College of Engineering and Ceramic
Technology participated.

An outreach training programme on ' Terracotta
processing ' was arranged during July 26-27, 2024
at North 24 Parganas, West Bengal where various
aspects of terracotta processing were discussed and
demonstrated. The programme was attended by 31
local Artisans.

Skill Development Program on Advanced Instrumental
Analysis for Chemical Characterization of Glass,
Ceramics and Allied Materials was organised at CSIR-
CGCRI, Kolkata during July 25-28,2023. 17* students
from The Government College of Engineering and
Ceramic Technology were participated.

An outreach training programme on ' Terracotta
processing ' was organized at North 24 Parganas,
West Bengal during August 28-31, 2023 where hands
on training was imparted to 57 rural artisans and
housewives on various aspects of terracotta processing
such as mould making slip casting and terracotta
jewellery making using plaster of Paris mould.

‘Advanced Training on Principle and Application of
UV-Vis Spectrophotometer, Atomic Absorption
Spectrophotometer, ICP-OES, lon Meter and Classical
Analysis for chemical characterization of Glass, Ceramic
and allied materials’ was organized at CSIR-CGCRI,
Kolkata during August 28-31, 2023, where 16 students
from Vivekananda College, Kolkata participated.

A two days skill development programme entitled ’
Demonstration of principle & advanced instrumental
analytical techniques: Gas Chromatography (GC),
Total Organic Carbon (TOC), Total Kjeldahl Nitrogen
(TKN) * was organized at CSIR-CGCRI, Kolkata during
September 21-220, 2023. 28 students from various
college like Sammilani Mahavidyalaya, Jadavpur
University, CSIR-1ICB, Kolkata, W B State University,
Vivekananda College (CU), Vijaygarh lJyotish Ray
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College, Dinabandhu Andrews College, Netaji Nagar
Day College (CU), Charuchandra College (CU), Dhruba
Chand Halder College (CU), participated in this skill
development programme.

One Day Workshop Under Skill Development Initiative
was organized on 17* November 2023 at CSIR-CGCRI,
Kolkata, where 32 participants took part from the
Institute of Engineering & Management, Salt Lake.

2 days Skill Development programme entitled 'Physical
testing of refractory materials as per IS standard, was
organized at CSIR-CGCRI during November 20-24,
2023 where 18 students from Calcutta University and
The Government College of Engineering and Ceramic
Technology, participated.

CSIR-CGCRI was organized A Skill Development
Training Programme on ‘Classical and Advanced
Instrumental Analysis of Glass, Ceramics and Allied Raw
Materials ' during November 21-24, 2023. 16%" student
from Vijaygarh Jyotish Ray college participated in this
programme.

An outreach training programme on ' Terracotta
processing ' was arranged during 30" November
to 01t December 2023 at North 24 Parganas, West
Bengal where various aspects of terracotta processing
were discussed and demonstrated. The programme
was attended by 36 local Artisans.

Two days skill development programme on ‘Principal
and analytical methods for estimation / determination
of Arsenic, Iron, Fluoride, Hardness, pH, TDS, TSS,
Oil & grease’ was organized at CSIR-CGCRI during
December 7-8, 2023. 21 students from City College &
Diamond Harbour Women's University participated.

Two Skill Development programme was organized at
CSIR-CGCRI during December 14-15, 2023, entitled
‘Advanced Training on Principle and Application of
UV-Vis Spectrophotometer, Atomic Absorption
Spectrophotometer, ICP-OES and lon Meter related
to characterization of Glass, Ceramic and allied
materials’, where 13 students from The Government
College of Engineering and Ceramic Technology
participated & another entitled Principal and
analytical methods for estimation / determination
of BOD, COD, TOC, Colour, Odour, Turbidity, TKN,
microbiological parameters for drinking water, where
14 students from Asutosh College, participated.

Four Days long skill development training programme
on Advanced Training on ‘Principle and Application
of UV-Vis Spectrophotometer, Atomic Absorption
Spectrophotometer, ICP-OES and lon Meter related to
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characterization of Glass, Ceramic and allied materials’
was imparted to 15participants from City College,
Kolkata during January 2-5, 2024 at CSIR-CGCRI,
Kolkata.

2 days Skill Development programme entitled
‘Principal & operation of UV-Vis Spectrophotometer,
pH meter, lon Selective Electrode (ISE), Turbidity
meter, BOD analyzer, COD analyser, TOC analyser, lon
Chromatography (IC), Gas Chromatography (GC) and
Polarimeter etc’ was organized at CSIR-CGCRI during
January 30-31, 2024. 19 students from Diamond
Harbour Women's University participated

An outreach training programme on ' Terracotta
processing ' was arranged during February 12-13,
2024 at North 24 Parganas, West Bengal where various
aspects of terracotta processing were discussed and
demonstrated. The programme was attended by 31
local Artisans.

Skill Development Program on ‘Demonstration
of principle & advanced instrumental analytical
techniques: Gas Chromatography (GC), Total Organic
Carbon (TOC), Total Kjeldahl Nitrogen (TKN) etc’ was
organized at CSIR-CGCRI during February 12-13,
2024 where 22 students from various college like
Calcutta Institute of Technology, National Institute of
Technology, Jamshedpur, Diamond Harbour Women's
University, University of Calcutta, Indian Institute of
Technology, Patna; Heritage Institute of Technology,
Kolkata, Vidyasagar University, WB; Ranchi University,
Jharkhand; JSR Women’s College, Jamshedpur
participated.

Two days skill development programme on * Principal
and analytical methods for estimation / determination
of BOD, COD, TOC, Colour, Odour, Turbidity, TKN,
microbiological parameters for drinking water * was
organized at CSIR-CGCRI during February 26-27, 2024
where 19 students from Diamond Harbour Women'’s
University, Kolkata & ITI, Haldia participated.

Two days skill development programme on ‘Principal
& operation of UV-Vis Spectrophotometer, pH
meter, lon Selective Electrode (ISE), Turbidity meter,
BOD analyzer, COD analyser, TOC analyser, lon
Chromatography (IC), Gas Chromatography (GC) and
Polarimeter etc’ was organized during March 6-7,2024
where a total of 19 students participated.

A skill development programme on ‘Principle and
Application of ICP-OES, UV-Vis Spectrophotometer,
Atomic Absorption Spectrophotometer, lon Meter
and Classical Analysis for Chemical Characterization
of Glass, Ceramic and Allied Materials’ was organized
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skill

at CSIR-CGCRI during March 12-13, 2024 where
15 students from Surendranath College, Kolkata
participated.

Two days skill development training on ‘Principal and
analytical methods for estimation / determination of
Arsenic, Iron, Fluoride, Hardness, pH, TDS, TSS, Oil &
grease’ was arranged during March 19-20, 2024 at
CSIR-CGCRI, 18 student from Surendranath College,
Kolkata participated.

Development Training/Testing imparted by

Naroda and Khurja Outreach Centres

»

»

»

»

»

»

»

Skill Development Programme on Ceramic Whiteware
Processing was organized at CSIR-CGCRI Khurja Centre
during 24-27%8& 29* May 2023. The programme was
attended by 27students and local entrepreneurs. Skill
training imparted on Raw material processing, slip
casting, glaze application and firing.

A training programme on “Raw material processing,
slip casting, roller head jiggering, product design
and decoration” was organized at CSIR-CGCRI Khurja
Centre during 14% -16%&18" August, 2023. The
programme was attended by 22 students and local.

A training programme on ‘igger jolly, mould
making, slip casting and glaze application and firing,
characterization of product and raw materials’, was
organized at CSIR-CGCRI Khurja Centre during 2
- 5% January, 2024, as a part of Skill Development
Programme  on Processing  and
Characterization. The programme was attended by 22

students and local.

Whiteware

Skill Development Programme on Ceramic Whiteware
Processing was organized at CSIR-CGCRI Khurja
Centre on 4" to 8™ March 2024. The programme was
attended by 38 students.

Soft Skill and Technical Skill Upgradation Programme
on Crockery and Tableware Manufacturing was
organized at CSIR-CGCRI Naroda Centre during 31*
— 02" June 2024. The programme was attended by 28
industry persons.

Soft Skill and Technical Skill Upgradation Programme
on Vitreous china Sanitaryware Manufacturing was
organized at CSIR-CGCRI Naroda Centre during 20 —
21t July 2023. The programme was attended by 52
students and local entrepreneurs.

CSIR-CGCRI Naroda outreach organized a skill
development programme on Vitreous china
Sanitaryware Manufacturing during 10" -11% August
2023. 39 students and local entrepreneurs ware
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participated in the programme.

» Two days skill development programme were
organized at CSIR-CGCRI Naroda Centre during 14%
15% September 2023. The programme was attended
by 49 students and local entrepreneurs.

»  Skill Development Programme on ceramic tile
manufacturing was organized at CSIR-CGCRI Naroda
Centre on 215t to 22" March 2024. The programme
was attended by 36 students and local entrepreneurs.

Testing and Certification

Kolkata

Testing
with Certification to the stakeholders like Academia,
Government Organizations and Public/Private industries
etc. These services are available at the CSIR-CGCRI
Kolkata Centre. During 2023 — 24, a total number of 97
external customers were served by the Kolkata Centre of
CSIR-CGCRI and thereby approx. Rs. 32.6 Lakh ECF was
generated as testing charges to analyze 244 (approx.)
numbers of samples. Further, the testing service are also
providing through Analytics CSIR portal to the internal and
external users.

and Characterization Cell render services

Naroda

Centre offers quality testing and certification service to
ceramic & allied industries, Statutory Govt. agencies,
Students and Researchers. About 237 numbers of external
customers were served by the center and tested 534
numbers of samples and nearly Rs. 44.82 lakhs (including
taxes) were received as testing charges during 2023-2024.

Jigyasa and School Connect Initiatives

The CSIR's ‘igyasa' program is a unique platform for
bringing scientists and teachers for nurturing young minds.
Primary aim of Jigyasa is to inculcate the inquisitiveness
and scientific temper among the school students and their
teachers. Under the banner of Jigyasa program, CSIR-
CGCRI following student-scientist interactive sessions were
carried out during the period of report.
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YR A 9T S a/drat
Date Participating School / College

aﬁ%ﬁﬁmﬁw 74 AR,

Bohlchberla High School,
Medinipur, W.B.

Purba

FH<i faeme, wie faferm, ShugR
UTeh S99 BTs ¥, SIYUYR T e
d, HAN T WHd, SromSiaT
TR %, ghudt ey W%,
DIABIT

Kendriya Vidyalaya, Fort
William,Jodhpur Park Boys
High  School, Jodhpur Park

Girls School,Kamla Girls School,
Baghajatin High School,Harinavi
DVAS School, Kolkata

$XlegRH, dghiua Riorfar o,
W d, SGAYR T8 W6,
Kendriya Vidyalaya,

St. Xaviers Institution,
Singhania School,  Silver Point
School, Mukul Bose Memorial
School, Jadavpur High School, The
Summit School, Kolkata

P faaerd (3reyR) SR Iegeivar
HIcts, HIABI

Kendriya Vidyalaya (Alipore) and
Uluberia College, Kolkata

Dumdum,
Laxmipat

drugans o - Ao e ans,
FIABIA & HHAMAL, BET MR

TETS WGl H SHoll F&RdT Ui
)
Energy Literacy  Training (ELT)

in  CSIR-CGCRI, Kolkata staffs,
Students and also in ATL Schools

CSIR-Central Glass & Ceramic Research Institute, Kolkata

Tfa R IR B TE

Activity undertaken
FET IX T H&T X1l & 43 gl SR 400 B & Y
frersreH foge RIfR” & IR 9@ SH-37e Hae
3Py 3R o R 1R e we e |
With 43 teachers and 400 students from CLASS IX to
CLASS Xl participated in the Student-Scientist Connect
Programme under the banner "Summer Science Camp"
having main exposure on Glass, Sensors, Refractory, Fibre
Optics, and Bio ceramics.
Fefl IR & 13 gt 3R 315 B & Iy fage safa
F IR TV BHE-INS PHae SRIGH & U7 foram, Fored
fthacd, BrEeR SiffPa, T, TR, A, I RS W)
& UGRH |
With 13 teachers and 315 students from Class Xll
participated in the Student-Scientist Connect Programme
under the banner of “Vigyan Jyoti" having main exposure
on Refractory, Fibre Optics, Glass, Sensors, Membranes,
Bio ceramics.

He&T IREA! D 28 &D! 3R 350 BET & WY T A a7
AT (SHYSNTA) F SR T BH-AND HAde HRAHH T
T, AR, B, SRR TR I Te=H Tl

With 28 teachers and 350 students from Class Xl
participated in the Student-Scientist Connect Programme
under the banner of ‘One Week One Lab' (OWOL) having
Traditional Ceramics, Fibre Optics,
Specialty Glass, Sensors, Membranes, Bioceramics.

main exposure on

ST UoH au & 6 FRIET 3R 33 Hickel & BAT 3R TREA!
HET B 37 DA A TTHSNS R -HIGAMRSATE, Herdpram H
82 d HITHSMESR RITAT fday W T o« fafsie vrmr &
dgd HT ferm

With 6 teachers and 33 college students of B.S.C 1<t year
and 37 students of Class XIl participated under ‘A Lab
Visit Programme’ at CSIR-CGCRI, Kolkata on 82" CSIR
Foundation Day.

HeTV I B Xl G & Tpell B, CSIR-CGCRI & HHART
IR fagH ol HeRd SRIHH, JHoil ST SR SHolf B
Jopicte Fid ¥ 31d7Td gU|

School Students from Class V to Class XIl, CSIR- CGCRI
Employees and Scholars exposed to Energy Literacy
Programme, Energy Utilization and Alternative Source of
Energy.
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Activity undertaken

11.12.2023  foownTe SHifas X dic, HET IRE! P 50 Wpeil BHI 3R I a7 & R a

e ST W, & 30 Pierot BET & WY 9 Rigep! 7 “HRA SFRIPIY faw
TGS R-YSTRNSAR AT, PG | Held" & dgd STH-aqND Pac HRIHH H HRT form|
F it o, el 3R fagH 9 teachers with 50 school Students of Class XIlI and 30
VijaygarhJyotish Ray College, St | College Students of 3 year Chemistry participated in
Xavier's School, All Students, Fellows | the Student-Scientist Connect Programme under "India
& Scholars of CSIR-CGCRI, Kolkata International Science Festival".

07 28.02.2024 | U §HIGT Bicte, of fremaad | faftd UR1sH B.Sc, M.Sc, B.Tech/ TRMfe®wa & 10 faftd
P, faoiTe Sfdy ¥ Pide, | Pidell & 80 BEI & Iy 13 el 3 Fugsmssir-
IS ARE  Ploe, QUFTR | SSTHISRSE, Hieal H P 9 fdad & I&a )
PIAS, IRAIP SIPIR FWICS,  SH-AND Hae Hrashyd & YT feram, fora fagm usis,
fagriara Sl offts g TS AR | dTe-faarg ok o= fasi mifafafert R g wexi ol
TR, STHS gleR Higel fAyfd=e™, | 13 teachers along with 80 students from 10 different
Dbl ﬁ’dﬁ%]ﬁq 3R BIFBTT I colleges from different streams B.Sc, M.Sc, B.Tech/
Wﬁﬂméﬁ?ml Paramedical participated in  Student-Scientist Connect
PanskuraBanamali College, | Programme at CSIR-CGCRI, Kolkata on the "Celebration of
Shri Shikshayatan College, | National science Day" having main exposure on Science
Vijaygarhlyotish ~ Ray  College, | Quiz, Debates and other Science activities.
Ballygunge  Science  College,
Bidhannagar College, Charnock
Healthcare Institute,  Viharilal
College of Home and Social
Science, Diamond Harbour
Women's University, University of
Calcutta and Jadavpur University
among others from Kolkata.

08 22.03.2024 FET A3 Y TR aP b 37 &a! 3R 270 BHI A TP

SATTSIRTE BT Thdl, URH FefHm,
LRI

Amlajorah High School, Paschim

Bardhaman, W.B.

foeia BH-3 e e BEIHH F ded HHASIRG 815
T, Hef-1, 9T I, Ty §a § ga fafsie sried
oy foran, forad ST SeH, SraiEd IR, faivd @
3R AR U8Rt IR R U= Al

Ig AR THER U= - “3E IR’ B USRI g3 § o
TSRS & D! b T TR THT=I STl T 5 |

37 teachers and 270 students from Class VII — Xl
participated in the School Visit Programme at Amlajorah
High School, Kaksha-1, Paschim Bardhaman, W.B. under
One Day Student- Scientist Connect Programme having
main exposure on Water Purification, Functional material,
Specialty Glass and Science Quiz.

The activity has been published in the newspaper — “Ananda
Bazar” highlighting the effort of the scientists of CGCRI

s wtafen wwam
48w e om
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CSIR CGCRAI presants SCIENTISTS CARD GAME

IERT: B BT 39 GR B Ugdl RAATS gRT W MW Ugd BT
Y et TEt B1S BT O B 11 3B F W B
JHE T ¥ IR el A Ay §: amfie, sayrong, g
3R I TAF I H Had U H1S 39 Y H g 4
T WraT g afe 3 Rygid ar sy ¥ Tefiia g1 3arexu
¥ fou @a o Y “sread M (U@ dFfd g
H1S) Pacd UG P RISIa’ (TP EURIT e FTS),
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3P 3ifaRad 11 F 12 FIETR e & Sl IRE WTHAEIAR
Hiofifemans fSdeml & 39% SMYR W 30 MY 3R
Hoidtemans Il & T 3% A I Rigid
3R 3T Bt TABR] B! TgHaId Hd 8 | T§ T 9 &
T TRE A3 H BH Bl e WSS Udd HRP I fohda
ST B

CSIR CGCRI JIGYASA VIRTUAL LAB
2023-24 ACTIVITIES (MODULES)

ACTIVITY (MODULE) 1: CSIR CGCRI SCIENTISTS
CARD GAME (Subject: General Science)

Description: A card matching game played by a student
against three computer-generated (bot) players of varying
playing intelligence. The game is played in rounds to
match 4 cards of different suits and players earn points
according to their turn and earn an overall rank in the end.

Objective: The student must match a correct related
card for the first card played by the first player on that
round. All cards in the deck are equally divided into
FOUR suits: SCIENTISTS, CONCEPTS, FORMULAE and
APPLICATIONS. Only one card in each suit matches
another in other suits if they are related by theory or
application. For example (not in game): “Albert Einstein”
(@ SCIENTIST suit card) will match only with “Theory of
Relativity” (a CONCEPT suit card), “E=mc?' (a FORMULA
suit card) or “Nuclear Power Plant” (an APPLICATION suit
card).

Additionally the game has 12 cardsper suit that correlate
their general scientific theory and practice information
to CSIR-CGCRI scientists doing their research and
development (patented devices/processes/procedures)
based on it in the twelve CSIR CGCRI divisions. This is
achieved by presenting to the student a slide presentation
at each of the twelve rounds of the game play.
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TR TR SR B1 HIOdS Tgel URURS SRATR Hidas
Ul BT RE & B Bl § Al fSfoled IRy §, B
HW B WY o & LI 3feR R & I & fow Afawr
eg YRIT T A9 Ve TN W s HR Javdl ¢ | 39D
faRed, FIaE W FW, F2, 3T R aY g HT ITANT
PR ¥ I% 99 Wil Sl H RMART &R B gAfd
forerdht & O @ 4= ared €1 SUaT H IR S & forg,
BT B DELETE KEY T IUUNT R B Il Tal & 3R
I8 TERI P WY U siag H 3R daeidl 3§ Jobal ¢l fopelt
1t TR W, = fea A SR Wi geq i o wfafdat, afe
BIS 81, I 1 &1 IS TRl 8 &l STl &, < B T T
PR AT 7 3R TP 37erT s qemae # s R & iy
TRl &1 U 3R e T goball 3

ILRT: UG WM & g, & & sdieg fafafery o
MY FRp, T T IS ¥ a1 R Sexe R Tl
FRP JIH T BT g1 U e H oY ¥ 31fies TR
HuemgsR oiRismRers Sdiua Tfafaftrs &1 et
Tfafirt ¥ 98 gU 8, 570 ¥ B fafafeat &Y sry-fis
a1 SITe d1fes BT &1 Slatd & Ue U8 Wd H 3 a6
% forg Mreanfed foram o1 9 o W- 31809 &1 U HOIGR 3fR
saRfa T U R

In this way, the student not only has to know and/or
research each card's scientific information on concepts,
formulae, scientists and applications of general science
(provided through Card Info button) but is also introduced
to the latest research and development at CSIR CGCRI.

LEADER BOARD

R1:-15, -15
" R2:20,25

ACTIVITY (MODULE) 2: CSIR CGCRI SCIENCE
CROSSWORD (Subject: Material Sciences/
Chemistry)

Description: A digital crossword grid with three loadable
puzzles based on clues that relate to Chemistry and
more specifically to Materials Sciences. The crossword
puzzle works in the same way as conventional newspaper
crossword puzzles but in digital format, the student can
click on a HORIZONTAL word clue or a VERTICAL word
clue to jump the cursor directly to the beginning letter
of the word. Additionally, using the up, down, right and
left buttons on the keyboard allows them to shift to the
empty box they want to fill up. For further ease-of-use,
the student does not need to use the DELETE KEY and
can keep changing the letter in a box with others. At any
stage, the CHECK ANSWERS button below will clear all the
wrong entries if any. If the puzzle is solved, the student
completes the game and can play another set of puzzles
with different clues in a different grid layout.

Objective: For each clue, the student will have to acquire
the knowledge by researching in JVL activities itself, from
their general curriculum or just searching the internet.
As much as half the clues in each set are connected to
the previous activities of CSIR CGCRI JVL activities, many
of these activities will be cross-linked to encourage the
student explore JVL further in a game that is a fun and
immersive form of self-studying.
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Additionally, a stopwatch is provided for the student to
time themselves and at the end of solving a puzzle set, they
can see how much time they used to complete the puzzle.

CSIR CGCRI CROSSWORD GAME

{

LCrossword

LCrossword

[CHECKYOURANSWERS

MNOTE: Click on a clue to fill go to the start of the word

fafafd (Aisel) 3: TABER da & &9 didieg
ST &1 3101 (fawa: Hifadl/um seiagi-ed)
faavor: Wit sdecieg & &3 § SRIBHR dd | TH & BH
3TN & ARAfdD Sitad IR AP DI T TT-4A T,
fore o 9frg FU § TW $ forar & s Rigere
T SRV HX G g

3exY: UhUl & $© HeayUl fewl I I8 fa@M & g
gexfded U § Ud fohar S & 6 ged ) H ad &
dife B ffepa ©u ¥ difsdl T & Io Aiohd e o
TG | 39 e B Waipd TS 9 H W & fdh,
RITYAT 3R fehg TR Ufosan 1 Agayul siayrRomsi 3R
URh AT adh bl & aR | AT

Receiver

Sensor ;

ACTIVITY (MODULE) 3: SIMULATION OF LOW
PPM DETECTION IN TRANSFORMER OIL
(SUBJECT: Physics/Heavy Electronics)

Description: A audio-visual presentation of real life sensor
development of low traces of moisture in transformer oil in
the area of heavy electronics with parts where the student can
actively follow animated simulation of the sensor in action.

Objective: Some critical parts of the process are presented
interactively to show how the components work so the
student is engaged in active learning rather than passively
watching a video. In this way the student will learn about
critical concepts and procedural workflow of the sensor’s
development, installation and active monitoring process in
simplified animated form.

1

Sensor dip in transformer oil
with data transmitter system

[ ST R
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THITH3E3NR & dgd sfafafa=

TheHl o WRffhe Te sHafea Rud (THiTgassm)
B RITT fag iR Soifafer & & o 9l wywdisi 3R
UReR] B T B SHUHaH B P 7T 1 77 8, W) TIER
3R 37q:fawy TBIBRUI & BT F AF B

30d, 2023 ¥ A, 2024 B &Y F TRE U IHT B
TSR & dgd Nuad o feht e &1 7 3R Ui Y
BE BT THTHIASIHR & TEd VTS HR-YIoR S
# Jmifeed fobar Tl 39 U BE # @ | diees! (@)
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(SmESrEtd) # =nftre gul
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Building Capacity

Activities under AcSIR

The Academy of Scientific & Innovative Research (AcSIR)
is established with a view to maximize the number of
qualified researchers and professionals in the domain of
science and engineering, who will be equipped with the
skills of innovation and interdisciplinary integration.

During the period of April, 2023 to March, 2024 five
students were awarded PhD degree under AcSIR and five
new students enrolled at CSIR-CGCRI under AcSIR. Out of
these five students, two joined in PhD (Science) programme
while three in Integrated Duel Degree Programme (IDDP).

Trans-disciplinary Human Resources

Developed at Doctoral Level
A total of eight individuals were awarded their Ph. D.

EARRGE| tﬁ'@@ﬁ feilt @ gwnfaa foear man) degrees, affiliated to AcSIR, Jadavpur University.
AT / YURT fawa
Name / Division | Topics University /Institution
1 it ST ST | SR YRR SIIWANT & oY Sfgpfod fARTae @R & T THITHaRaR
CIRIEIE)) TSI ad AR iy arg AcSIR
Mrs. Anuradha | Biodegradable magnesium alloys with tailored degradation
Jana (BCCD) rate for bone implant applications
2 g TRl HWR fafeen & o e 9dH9 3 eR WRd Sad | SeauR fayfaenaa
GRS W\W@WWWWWWWW Jadavpur University
Suman Saha | A novel nanosized layered double hydroxide ceramic based
(BCCD) extended release drug delivery system for cancer therapy
3 IR S eS| Tifers Hfaarzs A @Ean) Uil saacid e fsagy  THugessm
Shoroshi Dey 3N & fow ffda emafes SiR Sdacie U & Had- | AcSIR
(EMDD) (@AY RRf® saacis
Mixed lonic and Electronically Conducting (MIEC) Ceramic
Electrodes for Solid Oxide Cell (SOC)-based Electrochemical
Device Application
4 e Teolf | RUSAE SFANT & T AW 3R SfaRE Aecbigsd | SedqR fayfaeme
(CHTHSIS)) e & ARIgS o1 &1 o Jadavpur University
Tania  Chatterjee | Investigation of Multiferroic Properties of Graphene and
(FMDD) Oxide Multiferroic Systems for Spintronic Applications
5 ft gfadd Y AR BRRNE S % oy Surd @ snuikd ARy | vHiTgemgsR
& Ewedd) | sifPerd prseR o1 fasr AcSIR
Mr. Harshavardhan | Development of Advanced Glass based Specialty Optical
Reddy Pinninty | Fibers for Nonlinear Photonic Applicationss
(FOPD)
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AT / GHTT fawa [EEIEBISRIGEI IS
Name / Division | Topics University /Institution
HiEwTE

TR | SISl fAdR0 GaRM &1 ITANT TR 9T g R | THTHIMESMR
T (@EE) | WRIokpge A-9nEh ¥ R WA 3 | AcSIR
Md. Sahanoor | Investigation of local structure in Barium Titanate based
Islam (MCD) perovskite nano- materials using Pair Distribution Function
SICEIN PHAR | -HIfhRcds BaTiO, $I Ple SEHouRsS IR faRiwdrefl  STeayR fayfaerea
(Q'Cl?ﬁEﬁ) B AT Jadavpur University
Avanish Kumar | Study of Carbon dioxide sensing Characteristics of
(MCD) nanocrystalline BaTiO,
BSSESI] Ag | RRfew-uiferr Bifyd Rl W sremm: oid ITER & | Tiiugegem
(EqEECa)) fqr ud srguaT AcSIR
Sanjukta Roy | Study on ceramic-polymer composite membrane:
(MSTD) Development and application for water treatment

T
32T feldsat

»

e+ fear mgae faffies Eashemsdie) & st feis
8 WS, 2023 DI &1 URTISHT FHIAT J0HI TR §EIER
fou 1T, e five wa: Taueey @Y fUaad &
fore gdw uie o1 faer 3R TR 1&g $R “tele
A R gIRSIhIad BIfCT HT fabr 1

31 GAE, 2023 B AOE WIReIES Wde fifRs,
PITBIA-700026 MR WTFIASAHR-HofRRang,
PGB & S “UTR STIHIR & T BEsR Apw
W Sy arsfen gic wWie Afhei Ren &
faer & forw ve uRwRe Mu-adr 9Heid (MCA) TR
BEIER fbT MU

Efean faffics, TM-122016 & &9 8 3agaR 2023
F! "R a8 &1 Tdg A fa9H iR @i
% Ter 9uiF SR Heaip & foN T TR-Usc IR0
T (TTEIY) TR gwAeR fbg M|

TS R-Weiilemans, Hiasdl 3R TR
IR Uigde S Hiddrdl-156 & &9 8 TdeR,
2023 &1 “RRfAre frcetl-eena srIui ¥ Teifid T
FHTHTON Haty R JITSH & ATEGH-UGH BT TUIGATSN
R 949 SR Ua1 T & U U IREIRS® Mo-igar
T (TR W gER T

12 fOaR, 2023 @ HUHAEIR-TOIGIARSS,
Tgdce fifies, 4as IATe, 410208, HRA & o9 T TR-
IR0 AT (TTSIY) W §eR 6 e, et
e T A T S § 396 S &
forg BrEeR 3ifP® JWR neiRd darumH TR & e
& fore Iged B Tl

Collaboration

Industry Linkage

»

»

»

»

»

Two project MoU were signed between CSIR-
CGCRI, Kolkata and M/s Saint Gobain India Pvt. Ltd.
(SGIPL), Tamil Nadu on May 8,2023 to “Development
and corrosion study of refractory pot for SLS glass
melting” and “"Development of hydrophobic coating
on flat glass.”

A Mutual Confidentiality Agreement (MCA) was signed
between M/s Sensorzoid Private Limited,Kol-700026&
CSIR-CGCRI, Kolkata on 31" July 2023, for the
“Development of a fiber optic sensor based winding
hot spot monitoring system for power transformers.”

A Non-Disclosure Agreement (NDA) was signed
between CSIR-CGCRI, Kolkata and Reckitt Benckiser
(India) Ltd,Gurugram-122016 on 8" October 2023,
for the “Characterisation and Evaluation of Surface
Chemistry and Topography of Ceramic Surface”

A Mutual Confidentiality Agreement (MCA) was signed
between CSIR-CGCRI, Kolkata and Hydrotec Solutions
Private LimitedKolkata-156 on November 8t,2023, for
the "Discussion and explore possibilities of a working
relationship and the exchange of information relating
to Ceramic membrane-based applications”.

A Non-Disclosure Agreement (NDA) was signed
between CSIR-CGCRI, Kolkata and Aditya Birla Science
& Technology Company Pvt. Ltd. Mumbai Raigad,
410208, India on 12" December 2023, entitled “Joint
work for the development of a fiber optic sensor
based temperature sensors for their used in aluminum
smelting plants.”
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TGS IAR-TAI RS, BIABI IR ATRGISS
Urgde fafies, HIawIdr-700026 & & 12 fedeR, 2023
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»

»

»

A Memorandum of understanding (MOU) was signed
between CSIR-CGCRI, Kolkata and Tata Steel Limited,
Jamshedpur, Jharkhand-831001 on 24% January
2024, about the "Study of ceramic composites to
replace coke bed in blast furnace deadman region for
environmental sustainability in steel processing.”

Agreement for Collaborative Research was was signed
between CSIR-CGCRI, Kolkata and Sensorzoid Private
Limited, Kolkata-700026 on 12" December 2023, for
the “Development of Winding hotspot Monitoring
system for transformers.”

A Non-Disclosure Agreement (NDA) was signed
between CSIR-CGCRI, Kolkata and Titan Company
Limited, Bangalore 560100 on 9% January 2024,
entitted “To engage in discussions on in-house
process development of ceramic based watch case
and material characterization.”
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fge1 AR i ufeRty e vt &1 IuahT ifdmra: IR-
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PIe 3M1fe S uaeh e wifdr & forw +f fovan Siman g,
STafes IROT I et H e U ¥ U1 & fgas ok MR-
Jiqarss e gl & [JIfte $uifte & e & i
yfafparia fUud Rae S IUAT 81d &1 39& 3ia,
ST IUTNT IR- 31z RRfe areht & Riefir & forg off
T ST aodr 8 1 ST QY SraT- 31T M ardreRun gife
Fel g1 U o ufeRly e Red (1600°C) § 3R gk o
SSaRM BT Ried (1800°C) §, GFI ! W &4 ¥ fAafa
fopa ST § iR U WA et g YT  SieT S 2|

AR 3T AFRT: 3T fIRY IJuawur o1 dagy o AfeeT
g1 ST § o et +ff gy enqaif (Ge i) &1 fogen
el ¢, Ueb faggd 410 b1 Hag & 10-6 SR b1 JaGH S &b
§1¢ T AfShy a1drarr (T4 2 31 T3HR) H kA o1 ware
AT 5| 100 TTH AT T o< & foraraman st gevd & fored 5
S-S T aTd YR IUT B | T8 SUDBRU T =Y
I foryy g fraeq, 3= vt fiyy urgeff ok R-siags
RRfAe s & ferg ST fasan Siran g1

Major Facilities Created
(2023-2024)

Twin Chamber Furnace: Resistance heating furnace
is preferably used for sintering of non-oxide ceramic
materials and also for thin film coatings like pyrolytic
carbon, etc whereas the induction heating furnace mainly
has use like melting of metal & reactive melt infiltration
for development various composites of non-oxide ceramic
materials. In addition, it can also be used for sintering of
non-oxide ceramic materials. It has two separate controlled
atmosphere heating chambers. One has resistance heating
system (1600°C) and the other has induction heating
system (1800°C), both are controlled independently and
connected with a common rotary vacuum pumps.

A TR LT T TR

Vacuum Arc Melting: This particular equipment is called
vacuum arc melting which can melt any refractory metals
(including tungsten), conducting ceramics in an inert
atmosphere (N2 or Ar) after creating a vacuum of 10-6
bar with help of an electric arc. 100 gms of sample can be
melted in one batch with 5 different melting holders are
available. This equipment is mainly used for alloy melting,
making of high entropy alloys and non-oxide ceramics.
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» A P 3HfaH STHR & T THriiey S

WS HIR DI AU H SSRA B 3P @ & 3ifad
e & fo e wfed], i ey o sraxae
TG IUHRUN & WY 1450°C 3R 1650°C TSI By (5L

W) BT o1 H RAId 3R 91 fbw MU & | R € T Bfd W
R P gfaer 7 IRor Hig &) v R 7

Induction furnace
(1L unit)

Induction furnace
(5L wnit)

GE-602

T T i B
SR D ARCTIG webdise mack

Heavy Duty Rugged Jaw Crusher: It used for Crushing

hard ceramic materials and other materials

»  Material Feed Size: 80 mm & above

»  Final Size: 5 mm or lesser

»  Capacity: 20 to 30kgs/Hr

»  Drive Power: 2 to 4 HP

» Tungsten carbide coated EN grade steel Jaw Faces
(Onepair)

»  Adjustable Jaws for final size of sample

Inductions furnaces in clean room facility:1450°C

and 1650°C induction furnaces (5L scale) with necessary

supporting equipment such as annealing furnaces, casting

device for final melting of optical glasses have been recently

installed and commissioned. The below image shows
installation of inductions furnaces in clean room facility.

> Chiller

1650 °C induction
furnace

Control panel (1650 *C)
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T8 I B 1S gRAISI0 New Projects Initiated

grteneis eafy & offar uga™ U fefiraRa@ & WY Within the reporting period a number of new projects
I 3R 3= 98] Fdl ¥ & s uiRAeHe graferd had been sponsored from industries and other external
Cal Tl'sﬁl sources with identified deliverables.

it &1 e BT Toiwt
Title of Project Project Category Funding Agency
Eb‘IEﬁTS'H

BIZSIoH Sde & oY TNSd Sy & R ded Yg A M&A &

SoacIS FHRIT Thd I H1 fawm goa o
Development of Fuel Electrode Supported Single Cell aREST Carborundum Universal Limited
for SOEC Application for Hydrogen Generation Collaborative | (CUMI)

Laboratory

Project

2 A HTATED YR FRCRR BT HI SN IR T A M H & YR Rfver =y uReg

e TaRITU Geh ol MR Uikl BT gpraar ¥ A T W A (SRUTHIIR)
HHET RS Indian  Council of Medical

Combating  antimicrobial resistance in medical Collaborative Research (ICMR)
implant infections using novel functionalized polymer Laboratory

nanostructure coating Project

3 THZ SR 1R e & I e Qeia S A 1560 | TEAAT 3fe | SIUhAIuH-Sl3RaIeN, YRd
TTH & U RishHIESS BHCRIDS BISeR WoR Grant-in-Aid WHR
Synchronized Femtosecond Fiber Lasers around 1560 DFTM-DRDO, Govt. of India

nm with Controllable Repetition for THz generation
and Detection
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it &1 s BT Toiwt
Title of Project Pro;ect Category Fundlng Agency

10

11

Y GASHA BT FGIAT G P o1T A TR-SHTHTHD
- eafiep gl RO

Novel Non-invasive Magneto- AccousticRegenarative
Strategy for promoting Bone Regenaration

IAd WD Sy & fo sieeT gre RRfAe @t
SIIRSH Sdergd His [T

Ultraprecision ductile mode machining of ultra hard
ceramics for advanced technology applications
farciad Qifsay-3ma 9t & o srafies Here e
STTRT Tl Sadgiarse ardt

Highly efficient Glass based flexible electrolyte
materials for rechargeable sodium-ion battery

W=l ofTelt UigT & 31 TS S S I Uit B
faeTa $fR Wpal-30 SR Uiciersy Sde & g Uy
@1eA (10 fpaiare) &1 vexi=

Development and Scale-up of indigenous Next
Generation Solid Oxide Fuel Cell Technology and
Demonstration of Process Line (10kW) for Prototype
Production

QIR SN & forg S Her I TR Senid
G TRV SURIE o ¥ IHRA Tgud! 3R
TS| BT TR 3G A STIR 3R fAfder Iy
IR INMURIE/ECTaRRe ¥dg ST faem™

Biochar based nanocomposite synthesis from industrial
waste for dual applications: environment friendly
remediation of emerging contaminants and pathogens
from wastewater and antimicrobial/ antiviral surface
coating development on medical devices

fareell QUSHRUT GaT-Hor S(UMRIY Sl gRT SUMRIY S 9
TAerifes garsif &t AmREY 8k e

Monitoring and removal of antibiotics from wastewater
by membrane separation Drug-Free Wastewater

B 3TES 54 I B 3¢ g Bl M TG Bt
fo=n o IR 7 TESoH TGS e T I & e
R o Y ST & F5-UTS1 - RITbRUT BT Hgraal
Edl

Catalyst assisted co-pyro-gasification of biomass with
plastic for hydrogen enriched fuel gas production
towards advancing fuel flexibility in Solid Oxide Fuel Cell
Sfdd R ¥ TRRSST & IAGT 3R Hag &
ferg uep Rfep freeht Uepiepd fobua Ruae ufshan o1
faerg
Development of
fermentative reactor process for production and
enrichment of biohydrogen from organic waste

a ceramic membrane integrated

Grant in- A|d

Heradl Al
Grant-in-Aid

Herdl 3{Jard
Grant-in-Aid

HerIdl 3Jal-
Grant-in-Aid

eIl 3Jal
Grant-in-Aid

HeIdl 3l
Grant-in-Aid

Herdl 3l
Grant-in-Aid

He™Idl 3al
Grant-in-Aid

HOIEINR - ST Hia vd RS 1A IRAH, Bl

3R, ST, YR WRBR

SERB, DST, Govt. of India

TSR, SITHE, HRA TRBR
SERB, DST, Govt. of India

TSR, ST, YR WHR
SERB, DST, Govt. of India

I RN $a @iwad)) R
GRRCEINACEASEISICIRIESIE])
Centre for High Technology (CHT)
and Oil Industry Development
Board (OIDB)

SITgd], HRd PR

DST, Govt. of India

ST, YR WMBHR
DST, Govt. of India

SERB, DST, Govt. of India

SERB, DST, Govt. of India
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it &1 s BT Toiwt
Title of Project Pro;ect Category Fundlng Agency

13

14

15

16

17

18

19

20

21

JU-URAR dGHHE TR HISH & TRIET ®T Odl T &
for BERRRET RRfEew-uifermR Aiemife &1 faer

Development of chemiresistive ceramic-polymer
nanocomposites for food spoilage detection at sub-
ambient temperature

! SR & I ¥ SiEd JHEl & b &
fore WRdta forgt ot @rer

Exploration of Indian Clays for the Development of
Functional Materials through Surface Modification
SA-T19 fR1ge fdfshar & A ¥ H2 & SdTed & a1
CO, PR F fiTT IAR fareett feuaer &1 fawm™
Development of catalytic membrane reactor for CO,
capture with production of H2 through water-gas shift
reaction

VSR Tl Seikal & U Yegeiiie S -Uariol
forcett (smssum) &1 faer

Development of Cellulosic ion-exchange membrane
(IEMs) for Redox Flow Batteries

MUY I ¢4 Ip1a fogaryr IR fRRAr of femn #
IS JHTYM (12 T Tbe)

Waste to Wealth: Comprehensive solutions towards
circular economy and sustainability (12 work packages)
I MDY SR & ot HaR RRfies W uRuTy
I &t Tdg &1 FAafor

Atomic scale surface generation on hard ceramics for
advanced technology applications

gal SHiReaRGIH A & e IR-37aRE fGwr
IR YARIIUT &1 fSoime iR ™

Design & development of non-invasive extendable
implants for young osteosarcoma patients

3 SHieSs S I H U TUd B 3H §gH &
fore THre & = U § 3= Tt A1 g eI T St s
Fisuifere

High  Entropy  Alloy  Decorated  Functional
Nanocomposites as Anode for Advancing Fuel
Flexibility in Solid Oxide Fuel Cell

3 HfRES T BT IUUNT PRSP Fg-IAFINIRIT b
H1EHH F CO, 3R MY & faggd IR JARTSeIRH B
fe=n & Su=re saacrs (3

Novel electrode(s) towards electrochemical valorization
of CO, and steam via co-electrolysis using solid oxide
cell

THTTIT NI ST & fog SRR dd og =8
YR $T Td1 AT R STI-AMNT & 1T W TR
Uiclersy fSarsy &1 fawr

Development of Smart Wireless Prototype Device for
Detection and Data-logging of Transformer Qil Trace
Moisture Sensor for Potential Industrial Applications

Grant in- A|d

Teradl 3fqald
Grant-in-Aid

[ERC RIS
GRS
Mission Mode
Project

TS R-
Ugdl b e
THEIct
CSIR-First Track
Mission FTT

e ars
RS

Mission Mode
Project

faurfa

In-House

faurfa

In-House

faurfa

In-House

faurfa

In-House

faurfa

In-House

CSIR-Central Glass & Ceramic Research Institute, Kolkata

3T, ST, HRA IRPR

SERB, DST, Govt. of India

TR 3RS, SITHE, HRA TWBR
SERB, DST, Govt. of India

Hogamgsm

CSIR

ES] LR RN XTI og

CSIR

HIegsgemR

CSIR

U3 gIR- et R 3

CSIR-CGCRI

g R-TIoHT R3S
CSIR-CGCRI

T3S R- TSR 3ms

CSIR-CGCRI

HregsigR-ehtsRams

CSIR-CGCRI

pjlene RN ) ndaj eine) ) pE I S

CSIR-CGCRI
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24

25

26

27

28

29

30

31

_ q1ffep Hfdde
wsmx 2023-24

uf¥asrT @1 3fide

Title of Project

AN BIEeR 3MTRd fH8-3ME3R |id & fod @Y wied
YfeRTH BTZeR ToR

Short pulsed thulium fiber laser for glass fiber based
Mid-IR source

U9aYd TIARIS fA@RI BT Jad Udl @ & g
PP e BIeR SR U SR B fabr
Development of Optical Fiber grating based Biosensors
for Non-invasive label free detection of prenatal
Genetic Disorders

HSH! § BIHfe fBeTdae BT Udl @ & oY arRed
T3-20 gAMb T BT fabrg

Development of Wireless Hand-held Electronic Nose
for the Detection of Formalin Adulteration in Fish
Sl PRI doit § FbTa fear uoR & o RRAe Saral
&1 fadrg

Development of energy efficient fast fired stoneware
ceramic products

A o R a9 9ard & Rg & iR o figge
A AfshaT "HRgaeR SR CO, S & fog ufshar
3UfRIE T ITNT

Green and facile electrochemical process for the
preparation of two dimensional silicon

nanostructures and utilization of process waste for CO,
sequestration

Pe god A-iTess Y 9= TGl o™
BT

Cement-free Nano-oxide bonded high
refractory castable

FHY B Al203-C 3HUadd Jad AHIbIad & o1 R
TSRS e fHefa 1 yHTa

Effect of antioxidant variation on the properties of
nanocarbon containing low carbon AL O,-C refractories

qifesd SRV P T1Y TR W SR Sifdd Had &
Gt 3R SSaReT & forg o= affr

Machine Learning for Discovering and Engineering
Glassy Materials and Biological Tissue with Desired
Functionalities

3faRer 3R sfferAfed SuaNT & forg @Y TiNg/TIMN
(M: V, Nb, Ta) BT3fsiS SIfcw &1 faepra

Development of ternary TiN/TiMN (M: V, Nb, Ta) hybrid
coatings for space and automotive applications

Tic T IR SRS IhIN® DI Bl b

Development of hydrophobic coating on flat glass

alumina

Project Category | Funding Agency

3RS

In-House

faurfa

In-House

fayrig

In-House

fayrig

In-House

faurfa

In-House

faurfa

In-House

fayrig

In-House

fayrig

In-House

faurfa

In-House

Ao

Sponsored

HOIEINR - ST Hia vd RS 1A IRAH, Bl

T3S MR- TSR 3T

CSIR-CGCRI

o3 IE MR- et R 3

CSIR-CGCRI

Hregangsm-Heitamaig

CSIR-CGCRI

T3S MR- TSR 3T

CSIR-CGCRI

Y3 ig MR- et R 3

CSIR-CGCRI

o3 ig MR- et Rams

CSIR-CGCRI

Hregagsm-Heilamais

CSIR-CGCRI

T3S MR- TSR 3T

CSIR-CGCRI

T3 IE MR- e R3mS

CSIR-CGCRI

gt Je MeA sfear fafcs

(EESHerEuiTe), 99

M/s. Saint Gobain India Limited

(SGIPL), Chennai
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it &1 s BT Toiwt
Title of Project Pro;ect Category Funding Agency

33

34

35

36

100 et x 100 fiyedt x 10 et M™% ufvas -
R sl &1 fawr 3R Hifdw iR gifew 1ol &
i

Developmnent of transport glass-ceramic blocks of
dimension 100 mm x 100 mm x 10 mm and evaluation

of physical and mechanical properties

50 fpam @1 fae™ Td SMyfdl SMSSIRIUSR,
HAURDH DI U BT T fibe

Development and supply of 50 Kgs. Iron phosphate
glass frit to IGCAR, Kalpakkam

T a o TORI-S9F Ui TR SIHANT & forg Hioit-
#-55T 370d ftheq o) qar

Preparation of CG-B-55A enamel frits for application
on MiG series aero-engine components

IS/ Ule TOUAuy WY fUga o1 fAe™ iR Jemur
ST

Development and corrosion study of refractory pot SLS
glass melting

T WIgeR Yaferd HfSd smumid g Feprae & e
Iugad yHe aRER HIfET IR sgagridr siege
Feasibility study on suitable thermal barrier coating for
glass fiber reinforced composite based fume evacuator

In-House

Ao

Sponsored

ol

Sponsored

o

Sponsored

qp-itep! Tar

Technical Service

TAUHSRUY, SI3RSISl, HRd
WHR
NMRL, DRDO, Govt. of India

e W W WY dw
(SMESTRATSHR), YR TR
Indira Gandhi Centre for Atomic
Research (IGCAR), Govt. of India
fEged TRHIcH faffics

Hindustan Aeronautics Limited

St de med ST fafics
(CSSEUTe), 9978

M/s. Saint Gobain India Limited
(SGIPL), Chennai

AR TS gl forfiies

Larsen & Toubro Limited

Publications

D (8] < m O < — O
O P~ (o)} (e)] e} < o™ ™M
— — — — — — — —

200
190
180
170
160
150
14

o

130
120
110
100

2016 2017 2018 2019

2020

B Number of Publication

CSIR-Central Glass & Ceramic Research Institute, Kolkata

2021

2022 2023
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Patents
Patents Filed

16 M Filed India
M Filed Abroad
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AR - i i vd fRARIAS 31RIem TRAM, BiedId 70



.~ ANNUAL REPORT
mmmx 2023-24

DR, H2T, ITfaefietdr
Awards, Accolades, Mobility

gpHl A=adn

Peer Recognition

aH

Name of Scientist/
Staff

1. Il HOT Fel
Dr. Vamsi Krishna
Balla

Sl g e

Dr. Mitun Das

Sl R $UR Agl
Dr. Samar Kumar
Medda

EIREIERIRCIL
Dr. Srabanti Ghosh

Award / Distinction

UG 1 a1 & Haw, fafmior ofR Sl T
BRSO

Editorial Board Member, Lasers in Manufacturing
and Materials Processing

fOTRER REBR & o i1 Ad-Tdmdl
Official Nominator for the VinFuture Prize
ESIERIRY

Outstanding Associate
Mechanical Engineering
gied fgu Rwergwe o fou Rrfres Hehl
W SISET SuTRd RRA® & Fmfor & e 999y
Tefies) e off. GffaeR feiftres, WewieiR o
Ay fear w3

Best Technology Award for "Manufacturing ZTA
based ceramic on ceramic articulating components
for total hip replacement” licensed to G. Surgiwear
Ltd., Shahjahanpur

areEdt fag ofk Sofifafer & yfa & fow Tefiee
Huredh

Associate Editor for Advances in Materials Science
and Engineering

R TS & =Y H USRI =G ol HH., 2024, 48 (6),
2351-2868|

Published as ‘cover art’ New J. Chem., 2024, 48 (6),
2351-2868.

Y 29 FEY UMIGRITC 9P, 2023, (WRdE
SMeHarsi o1 faRero) |

Top 2% Most Influential Scientist, 2023, (Analysis
of Indian Researchers).

g Tt e o SRS AR Raw
2024 BT IY: AATSd § AT, 2024 |

Nanoscale article included in the collection:
Celebrating International Women's Day 2024:
Women in Nanoscience, 2024.

Editor, Frontiers in

CSIR-Central Glass & Ceramic Research Institute, Kolkata

RHR $i fafY | PR We He- arelt

Date of Award

BRaY, 2024
February, 2024

30 2023
April 2023
2023

SR, 2023
August, 2023

3T, 2023 ¥
Since August,
2023

14 RO, 2024

14 February,
2024

Ryawr 2023

September
2023

AT 2024
March 2024

Ear)iey

Awarding Organization

TR
Springer

TGS 3AR-
ToEemams
CSIR-CGCRI

fe=ed

Hindawi

SRUT < . H4,,

RSC New J. Chem.,

Hswls fagfaarer

Sandford University

SR

RSC
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Name of Scientist/

Dr. Jayanta
Mukhopadhyay

S1. gund ura
Dr. Mrinal Pal

S U

Atasi Pal

. 9,

T, {1 AeTar,
Y WRDPR

C. Ghosh,
S.Sinhamahapatra,
H.S. Tripathi,

U. Sarkar

5 <frerg Fre

Mr. Sitendu Mandal

mﬁwuﬁaaq

u I _JTVT] [ d

UM WHE (TIUESH) T RE TR W =
Hadl # ¥ - 9) b ¥U H Ty

Selected as Hydrogen Strategy Group (HSG)
member (Out of Nationally selected members — 9)
for CSIR-National Mission on Hydrogen

P grZS oM RM W HegsemEsm-Hugss iR
FganT & forg faeeh & g1 sifegferan Hie & favivw
O H T3t

Selected in the Expert Panel for Indo Australia
Meet in Delhi for CSIR-CSIRO collaborations on
Green Hydrogen Mission

B H F TRt $ AR it &1 o d
Panel of Expert Committee of “Nanotechnology in
Agriculture”

a3t g SAacIpb it d ANse! | “Taees S
TR GRT AMG WY 6 FHial-A-37dRid
AR Teb STUD Frital” iivies dret Frtaf TR b
forg e siididt &1 2023 i Igyd W sars

IOPP's 2023 Top Cited Paper Award for the review
paper entitled “'Review-Non-Invasive Monitoring
of Human Health by Exhaled Breath Analysis:
A Comprehensive Review” in JOURNAL OF THE
ELECTROCHEMICAL SOCIETY”

T R iR

Raman Research Fellowship

BN TRBR - 2023 (S FSHI WRH T
H v w49y Ribaedt dw & forg)

DEOKARAN AWARD - 2023 (for best refractory
paper published in Trans. Ind. Ceram. Soc.)

SRTPT P REBR 2023

International Scientist Award 2023

ST AU ITeT AERad 1394 SRid REBR 2023
Dr. MeghnathSaha Memorial 139% Birth
Anniversary Award 2023

Date of Award

2023
April 2023

TdsR 2023
November
2023

30/05/ 2023
2023-2025

2023

23/03/2023 to
16/09/2023

19 fedaR 2023
19t December,
2023

14 fg8sR 2023
14" December,
2023

6 3{dgaR, 2023
6th October,

2023

IR
Awarding Organization

QTP 3T S -FATATR
PCOERRTAIE
CSIR-Innovation
Management
Directorate

duwgems amv -
dugensaman-
TUISHREA frReferan
CSIR-CSIRO ~AHRN
Australia

YR HY My aRkeg
(SMRHTHR) T Ty
&= 1Y (TTeTET)
Indian Council of
Agricultural Research
(ICAR)-National
Agricultural Science
Fund (NASF)

TS At ThTRH

IOP Publishing

Hegams3iR
CSIR
ST Rifire Iramadt

Indian Ceramic Society

RTST QeR T fAFT SfpTaH!
(CTRTH), 7 feeeh
National Environmental
Science Academy
(NESA), New Delhi

I TIRERE 316
S, HIABI

Science Association of
Bengal, Kolkata

HOIEINR - ST Hia vd RS 1A IRAH, Bl
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qevepd faamelf
Student Awards

gt =uH AR Ms. Rupam Saha
Tiolae THIRUS, 1) IR 3R HifT Project SRF, Bio Ceramics and Coating
fedie A 01 feder, 2023 &) Aefvae Rad Division received Young Scientist Award
TS 3T ST (THSRTYSATS), HIAHbTdl in ‘'Young Scientist Colloquium — 2023
AR ERT ST T ARfee ST - organized by Materials Research Society of
2023 ﬁwWWWM| G% India (MRSI), Kolkata Chapter on December
19-21 f3HeR, 2023 & TR HITHIMS MR- (SJ; 2("23‘ o RTINS TR A
A Shef 5 : 3 e also received Best Poster Presentation
: Gﬂ; G{ﬁﬁ' : ﬂﬁﬁ A 377’ R Award in International Conference on
e Sh? ( N '202% Exploring The Emerging World of Ceramics
A 3 S ’ SRl g SN and Glass on ‘Advances in Glass and Glass
X SR g Y HC Iﬁﬂﬁ‘ﬁ'g R EIE@E Ceramics (ICAGGC-2023)" held at CSIR-CGCRI,
QAP i frem Kolkata during December 19-21, 2023.
ﬁ%ﬁ Hiftrar quTeIeR Ms. Soumita Samajdar
TGN IR-SRTB (<), Tl HeRgeq CSIR-JRF (NET), Energy Materials & Devices
TS fEargad fEdieq 7 18 ¥ 20 4R, 2023 Division received Best Oral Presentation
a;amwm (ESMAC-2023) Award in 4% International Conference
TR 9y BR gwRAfafiet & on Emerging Smart Materials in Applied
IRt w1 wrf oR A1) SHT@'C[ T & ghemlst;y (I;SMAC-Zb(.)ﬁB) ;ntérdlsNC|pI|narg/
wof WWWWWI cience for Sustainability during November
g 18 - 20, 2023.
ot aﬁ'gw Mr. Dipendu Sarkar
SRUK, TTull AeRae Ue fEarsad fedivm, JRF, Energy Materials & Devices Division,
BT 18 TR, 2023 BT 20 AR, 2023 B SR received Best Poster Award in ESMAC-2023
fRRT1 & fou STauATt-2023 SerfeRifm=t Interdisciplinary Science for Sustainability
mﬁﬂ@‘gqﬁwwﬂﬁml during November 18t-20t%, 2023.
32 19-21 eGSR, 2023 ¥ AR ST He also received another Best Poster Award
wwa; o7 e wy Rrafe in International Conference on Exploring
v A af f il fﬂ The Emerging World of Ceramic and Glass
G?RE P P13 aﬁﬁ qjﬁ'\fﬂatﬁg (ICEECG 2023), 87" Annual Session of the
(SN 2023) H U Indian Ceramic Society during December
TRER &R i fver| 19-21, 2023.

CSIR-Central Glass & Ceramic Research Institute, Kolkata
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ﬁ%ﬁ UARAT ¥ Ms. Pratyasha Rudra

TWIR-THSHRUB, SIS I 31 INSPIRE-SRF, Functional Materials and
JUBRO THTT, 7 15 f3GaR 2023 &) Aefiae Devices Division, Received MRSI Best Poster
g Ararsdt 3w Sfear (EHIRTHSIE &1 Prize form Materials Research Society of India
347 TSiTTH) T THIRTTSE T TReR (34" AGM of MRSI) on 15 December 2023.
WWWI She also received Best Poster Presentation
312 1 2004 B RS BR BT ?ward.fronAwo’l‘Ceramics ;oFr’ Frontier Sectors:
et et EERgs merging Advances and Prospects

(CerAP-2024)" & FAHS TR TRgfd REBR
ot et

(CerAP-2024)" on 12t March 2024.

ot fide sme=r M Mr. Vincent Akash Gomes

Tiolae THIRITE - 11, BIgeR e 3R Project Associate — Il, Fiber Optics and

Bl fSdIeH &1 1 BRas 2024 B 3feaa Photonics Division, received Best Poster

ToR THIRITYM, AXd doR Rieforas -32 Award organized by Indian Laser Association,

W&Mﬁaﬂa‘%qﬁwwwg&m National Laser Symposium-32 on 1<
February 2024.

ﬁ%ﬁ '\ﬂﬁﬁﬂm Ms. Susmita Kar

TGS IR -THIRTH 3R THTHINSIAR CSIR-SRF &ACSIR PhD scholar, Membrane

NS IR, AF TS AW eIarol and Separation Technology Division, ranked

fediom, A 22-24 fadsR 2023 & GRE 1t position for oral presentationin a National

TS AShal gRT ST Uiy 9 Conference on Waste to Energy, Carbon Capture,

ol PTET =R, ITGNT 3R USRI R Th Utilization and Storage, organized by NIT

TI'@'C[ T T e Uﬁﬁf ¥ R wuE _IE Rourkela during 22t — 24 December 2023.

T foam 3= 27 § 30 fedeR 2023 & SR
3T SXteye 3iTh HAHd Soifad (IIChE)

She also received Best paper award (oral
presentation) in 76™ Indian Chemical
Engineering Congress (CHEMCON-2023)

m d 7641 3f&a ] T <ol '{ organized by Indian Institute of Chemical
BT (CHEMCON-2023) ¥ Hd9g TR Engineers (IIChE) during 27t — 30

REPR (HiRGe wEdf) i e December 2023.

ft srfFafa Mr. Anirban Ray

Q\Trﬂ?ﬂﬁ'c'ﬁ'ﬁﬁ, o TS AR caiarol UGC NET Fellow, Membrane and Separation
f&dior A fadeTic SHIeIe 3T THaRRAHC Technology Division received Best paper
Q—gﬁﬁqﬂ—gmww@ﬁﬁqﬁq 3R award (oral presentation) in National
eIt dobrg, Wﬁ%ﬁw, ARG Symposium on Sustainable Technology and
¥ Ty TgEd T 22-23 RER, 2023 F Management -- for Humanistic Growth
aRE Wﬁﬁmﬁﬁﬁﬁm%%ﬁw organized by Vivekananda Institute of
i | ﬂ gl & Environment & Management Jointly with
Lo &m? ﬁ?ﬂlﬂ ST ﬁflﬁ@g Faculty of Engineering & Technology,

HOIEINR - ST Hia vd RS 1A IRAH, Bl

Jadavpur University, Kolkata during
December 22-23, 2023.
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et PRIRIEL Smt. Pritha Patra

Tus! TR (THTHSNEIIR), WRIfrct PhD scholar (AcSIR), Specialty Glass Division
T fEdiom 3 feisR 2023 &) HwgemgIm- received Best Poster Award in 87t Annual
TeltemRams H Smfod 38 URIS 3IRT, session of InCers, ICEECG held at CSIR-CGCRI
et & 873 a1t w3 & 99y UlReR on December 2023.

QIHR YT foba
ft fowe g™ Mr. Biplab Das
Tioide SI3RUW, W] Sid fSdem Project JRF, Specialty Glass Division
F19 9 21 fReR, 2023 b SR sfega received Best Poster Award in International
Rrifare Gaed, &g $g Srased iR Conference on Exploring the Emerging
;ﬁwaﬂ—g@ﬂ;_ FEaHE 9 RR1fte MY World of Ceramics and Glass(ICEECG 2023)
T, PIAPTT GRT AR RIS 3R Organized by Indian Ceramic Society,

o : Kolkata Chapter and CSIR-Central Glass and
BId DI U G BT WISl W SHRPA

: Ceramic Research Institute, Kolkata durin
T (SATsUTss et 2023) T Td9F UReR 9
December 19 - 21, 2023.
TIHR T foba|

CSIR-Central Glass & Ceramic Research Institute, Kolkata 75



srfaefterar

1. A : 31 AR U, YW dHE, B SHive
IR e fur  degsmEem-dieidemans,
PrAB
A &1 Q0 AT : gAReS [FSH (21.03.2023 -
20.09.2023)

I : “Heg3Mg3R-vA e baRig 2023~

2. T : 1. I3 Ishad, THQE I, SRR 3R
P faumT, Fegers amR-Hiofiwfismans, Hiadbrdrl
3= T AT fFAT : UIdS (10.07.2023 - 18-07-2023)
IERY: YRd-UIce fgueha fagm ud tienfie! wgam w
fogm ud Mfie faum, YR WHR 3R TITS,
Ticis & o1 966 H HIT o4 & forw

3. 9W : f UaN oy, vgE 99, BRE Sifpe

R wrRafFeg [y, dugereR-Heifiemans,
CAREAI
3o &1 T fRar : 9RAT Uds (05.09.2023 -
18.09.2023)
IeRG : UTSMSIR-UenaeRems sfear arar
gAaRfd sifts Taaron, IR, Uids & dgd U Jgad
My ol (@eect $81-urds fgueta e &
ded)

4. T : ST qgA HIg, U SR, PrafeTd Al iR
ISR fAHTT, FIeT3 SR -FoNTR NS, HIAbId
A HTERTHAT: IRAT, Tis(05.09.2023 - 18.09.2023)
I : HwersR-Weidtemens  fsar arar
giaRict 3ifts Taarst, aRYT, UIds & ded Ub Ggad
My gieae (@t ger-uide fguea uRaem &
ded)

5. T : 4} WS AoHaER, TBA ORI SR T, et oiik
GYUIHRUT TN faumT, Hrrasngsm-weiwiemans,
CaEARH
=1 BT ERT 54T - O (19.03.2024 — 25.03.2024)
IERT: WL A gRSIfad RId, JUHSHROITY,
Folid gRT o “Sregdt fax oifta fosa sguela
MY Td b HRiHH" & HFT o1 & oy

2. Name :

3. Name :

Mobility

1. Name : Dr. Atasi Pal, Principal Scientist, Fiber Optics

and Photonics Division, CSIR-CGCRI, Kolkata.

Country Visited : United Kingdom (21.03.2023 -
20.09.2023)
Purpose : “CSIR-RAMAN RESEARCH FELLOWSHIP

2023"

Dr. Jui Chakraborty, Principal Scientist,
Bioceramics and Coating Division, CSIR-CGCRI,
Kolkata.

Country Visited : Poland (10.07.2023 - 18-07-2023)

Purpose: To attend the Indo-Poland Bilateral S&T
Cooperation Between Dst, GolAnd NAWA, Poland

Mr. Palas Biswas, Principal Scientist, Fiber
Optics and Photonics Division, CSIR-CGCRI, Kolkata.
Country Visited : Warsaw, Poland(05.09.2023 -
18.09.2023)

Purpose : A Joint Research Project Under Csir-Cgcri
India Warsaw University Of Technology, Warsaw,

Poland (Under Dst Indo-Poland Bilateral Project)

4. Name : Dr. Debdulal Saha, Principal Scientist, Functional

Materials & Devices Division, CSIR-CGCRI, Kolkata.
Country Visited : Warsaw, Poland(05.09.2023 -
18.09.2023)

Purpose : A Joint Research Project Under Csir-Cgcri
India Warsaw University Of Technology, Warsaw,

Poland (Under Dst Indo-Poland Bilateral Project)

5. Name : Mr. Swachchha Majumdar, Chief Scientist &

Head, Membrane and Separation Technology Division,
CSIR-CGCRI, Kolkata.

Country Visited : Brazil (19.03.2024 — 25.03.2024)
Purpose: To attend a “DST FUNDED BRICS
MULTILATERAL R&D PROGRAMME"organized By
Institute Of Hydraulic Research,Ufrgs, Brazil

HOIEINR - ST Hia vd RS 1A IRAH, Bl 76
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Y2 3R FHER TR

Administration and Staff News

Pl HHATNAI B T = 328
Overall Staff Strength =328

?ITf/ Category AT (31-03-2024 %) / Number (as on 31-03-2024)

AP / Scientists 90

APt SUYBRL. / Technical Officers. 94

AHITRIA / Technicians 66

URINA® / Administrative 69

3 / Others 09
3rferaffar

Superannuation

Bl BB / Chhoton Kerketa IR TH-RRA (2) / Senior Technician (2) 30/4/2023
mwmﬁ/ Aloke Kumar Chakraborty a&gaﬁmﬁ (2) / Senior Technician (2) 31/7/2023
(ST.) Tora Stafor / Monjoy Sreemany (Dr) IR Y4 dF1AF / Senior Principal Scientist 31/10/2023
AT 78T / Sumit Guha RE Ah-iiobt SABRI (3) / Senior Technical Officer (3) = 30/11/2023
fBHICt ¥ / Minoti Das el JHIT SHYBRY / Assistant Section Officer | 31/01/2024
Mg YRt / Nagendra Bharti gy THIREA (2) / Senior Technician (2) 31/01/2024
FHHAY FdToil / Kamalesh Chatterjee g TH-NREA (2) / Senior Technician (2) 31/01/2024
Iﬁ?ﬁFI'IHTITI/ Motilal Ram YT dH-1p] GM/ Principal Technical Officer 31/01/2024
&1 UM / Chandana Patra YU debeileb! HTYBRT / Principal Technical Officer | 29/02/2024
faym 9 AR / Bidhan Chandra Chaudhuri Y dADh-ID! SYDBRT / Principal Technical Officer | 29/02/2024
New Joining

YT 3ERY / Shama Ansari Y GfrdTerd 8- / Junior Secretariat Assistant 21/4/2023

Sl w@rfa ?JZIT\P[ / Dr Swati Kumari IS / Scientist 26/5/2023
HAHT W / Munmun Gupta URMMNAS SHYBRY / Administrative Officer 30/6/2023
mg@mm/ Sanjoy Mukhopadhyay STYHIT SHfYBRY / Section Officer 1/8/2023

3% HSd / Abhi Mandal DR (1) / Technician (1) 17/8/2023
Ioitd $UR R / Sanjiva Kumar Singh fe=dl 3IfABRY / Hindi Officer 14/8/2023
Iy $HAR / Subodh Kumar ST YBRT / Section Officer 9/8/2023

R YRT / Sankar Santra gy YA / Senior Stenographer 1/9/2023
ﬁ&)—fﬁm/ Sukanta Basak RELIINEE (1) / Technician (1) 26/10/2023
@T:b_c[tﬂﬁ/ Saikat Pal RERIERE (1) / Technician (1) 25/10/2023
HIoI WRER / Mrityunjay Sardar TH-RAA (1) / Technician (1) 25/10/2023

3fd $HAR / Ravi Kumar BRI (1) / Technician (1) 30/10/2023
SIHY HHR / Abhay Kumar TB-NREAT (1) / Technician (1) 30/10/2023
%ﬂ'i'i]‘;l’l?ﬂ/ Himansu Gupta TH-NREAT (1) / Technician (1) 25/10/2023

CSIR-Central Glass & Ceramic Research Institute, Kolkata 77



R pate

&Iﬁﬂﬁ%m/ Atanu Biswas

1v'ﬁ'lxl'[ﬁ'cf/ Soumya Bit

TRd 7l / Gourav Nandi

i HId / Santanu Koley
31'I"{R‘ﬁ'5(§ﬂ=ﬁ/ Ashutosh Sharma

XIS HHR / Raj Kumar

FWIg HSd / Krishnendu Mondal
Gful% / Apu Dey

I T HT §¥1® / Dr Tanmoy Basak
Y HR / Swarup Kar

A& BI / Anirban Kole
%Wm/ Birendra Kumar Tiwary
YU H8d / Bappaditya Mondal
i $ART / Nilu Kumari

fagmmR / Vidhya Sagar

?ﬁTﬁl‘-‘Zlﬂ'f/ Subash Sharma

HTIIY Aeft / Kashinath Maity

THIT HYHGR / Tamal Majumder
UeAd J@Sif / Pallab Mukherjee
WW/ Nelson Kujur
W‘W’ic/ Sukanta Garai

URIolld & / Prosenjit Das
WW/ Ravindra Kumar
WWWE/ Sandesh Kumar Sahu
ﬁEW/ Pintu Kumar

Wﬁq/ Kunal Roy
ﬂ%ﬂmﬁlﬁ?ﬁ/ Rohit Kumar Mohanty
TR FAUTY / Ashish Tripathi
a‘ﬂuwﬁm / Deep Kumar Sinha

amﬁqwlﬂ%?ﬁ / Ashish Kumar
Mohanty

SUNHT dTg / Upasana Sahu

&ITQETEI"I% / Ayush Pandey

ﬁ@gﬁq/ Bidyendu Roy

A\ §g / Tanima Kundu
ferarmet &1y / Bishal Ghosh
\?dﬁlﬁW/ Amit Kumar

g1 € / Siddhartha Dey
WW@E / Ashish Kumar Singh
H I Y / Kalyan Das

3ferg FUR Rig A / Akshay Kumar
Singh Choudhary

WWﬁ/ Prakash Kumar Saini
. IR% / Md Sharif

fOreefl <fieb =1 / Pilli Lokesh

3t TR / Ali Sher

BRI (1) / Technician (1)
RERIEEE (1) / Technician (1)
TABHIRIG (1) / Technician (1)
THREG (1) / Technician (1)
REIINRE (1) / Technician (1)
BRI (1) / Technician (1)
ABIRIGA (1) / Technician (1)
THAIRET (1) / Technician (1)
qPH-1h! gD / Technical Assistant
ABIRIGA (1) / Technician (1)
RELIINRE (1) / Technician (1)
qPH-1h! gD / Technical Assistant
TPl TGS / Technical Assistant
WW/ Technical Assistant
TH-iI! TEI® / Technical Assistant
WW/ Technical Assistant
A=l gD / Technical Assistant
RERIERE (1) / Technician (1)
RELIINRE (1) / Technician (1)
qPH-Ih! gD / Technical Assistant
TP+ TGS / Technical Assistant
WW/ Technical Assistant
qPH-1h! gD / Technical Assistant
TP+l TGS / Technical Assistant
TH-1P! YT / Technical Assistant
qPH-1h! TGS / Technical Assistant
WW/ Technical Assistant
qPH-1h! gD / Technical Assistant
TP+ TEII® / Technical Assistant
WW/ Technical Assistant

TH1P! YT / Technical Assistant
qPH-1dh! gD / Technical Assistant
REEICl Heldd / Technical Assistant
TH-RIGA (1) / Technician (1)

TP TGS / Technical Assistant
REiCal Held / Technical Assistant

PRIRERCUEED / Controller of Administration

TP+ TGS / Technical Assistant
WW / Technical Assistant
REZRICH Heldd / Technical Assistant

TP+l TGS / Technical Assistant
APl TEII® / Technical Assistant
qPH-1h! gD / Technical Assistant
ABIRIGA (1) / Technician (1)
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25/10/2023
25/10/2023
25/10/2023
31/10/2023
25/10/2023
8/11/2023

8/11/2023

8/11/2023

21/11/2023
17/11/2023
20/11/2023
10/11/2023
14/11/2023
14/11/2023
14/11/2023
24/11/2023
24/11/2023
7/11/2023

28/11/2023
29/11/2023
29/11/2023
5/12/2023

30/11/2023
30/11/2023
10/11/2023
5/12/2023

30/11/2023
4/12/2023

1/12/2023

1/12/2023

1/12/2023
4/12/2023
15/12/2023
11/12/2023
19/12/2023
4/12/2023
1/1/2024
6/11/2023
29/12/2023
30/11/2023

5/1/2024
5/1/2024
13/12/2023
11/12/2023
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I AT Ui / Dr Sumana Paul IRy IS / Senior Scientist 12/1/2024
HdlY $HR 914 / Sandip Kumar Shaw AHHIRITA (1) / Technician (1) 16/01/2024
SISATATY STt / Dr Jagannath G AP / Scientist 15/01/2024
sl ¥AMH / Abdul Salam b+l GG / Technical Assistant 22/02/2024
3Rl HY / Avurla Madhu APb-IDb! YD / Technical Assistant 28/02/2024

HeFEIS3R-HASAH3mR3NE & S ara Sifife
Leaving CSIR-CGCRI

gaoafa SOl / S SAYFAD / Junior FHETT TRIAS ARRHRT () / 15-11-2023
Dhrubajyoti Bannerjee Stenographer Central Administrative Tribunal (CAT)
Y HHR HSd / S TfraTe Jems / YR YA / Indian Railway 13-4-2023
Shuvam Kumar Mondal Junior Secretariat Assistant
WQ'HTW/Arkaprabha mﬂﬁlﬁ'ﬂqm/ ﬂ-ﬂ??ﬁqW/ Indian Railway 13-4-2023
Kar Junior Secretariat Assistant
TN SRS / Asutosh | HIE HidTed Hgrasd / YR ¥Sd / Indian Railway 17-4-2023
Barik Junior Secretariat Assistant
AT IO / Sucheta | IS IfIATAT T8 / IS R FeRITer, Ui sd 11-9-2023
Pramanick Junior Secretariat Assistant Directorate of Commercial Taxes, W.B.
3TREI3TS A UR STHBRI
Information on RTI Matters

T 3RETSNS IR & TS ARENIATE | 3T WSS WSROI &l | SR<dipd IHIT
ARAGA HI = | 3Tl B "= TEIAd RIS mael Ft | Rrems ARV
No. of RTI No. of RTI @ S 3iaeET 1

Applications Applications Replied No. of RTI Applications GEEA q8T
Received Transferred to other Public No. of RTI No. of RTI
Authority Applications Applications
Rejected Outstanding

T 3RETATS IW e e 3 ST B gAidid
3rdiel Bt "= IRAISS el | erRdTems srfiel ot T 3rdiel Bt "= 3rdia P T

No. of RTI Appeal | &1 T=T PR No. of RTI Appeal | No. of RTIAppeal
Received No. of RTI Appeal | No. of RTI Appeal Transferred | Rejected Outstanding
Replied to other Public Authority
4 4 0 0 0
fad W STABR

Information on Finance

T8I TH ! UdTE / External Cash Flow . PASI A / Rs. in crores

TG} UREISHT / External Project | 19.83
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A dl YEdist 2023

T3S SR-TISTI R3S, DDA d 19 15 Hs, 2023 F
AR T dl TEaTST 2023' 61 Ifrd i J e fban
7| U a5 dl UadTS] daie-1 At &1 &+ foar man
o el & FUH ST fay i g, Tu™ diep, SRSt
Ifga &g SifIeR! wnfta &1 Iudad Ififa &1 urufiie st
3 e o W dl SHH o) Fwfed & o) afafafiar
AR dR-ad! Bt T B 3ifaw FTU ST SR PUFASIR
TATA &1 Uas RO TRgd B3 o7 39 e &, 1 78, 2023
P TORA AT AR gfa 7 Gt e gedl gR1 Wwsdl
oY o TR | 1Y B, SWITd BAHH & Th U &S FU H 6
T, 2023 DI URYG & HHAING! & g & fad ‘Rie T8 &
TR T TS foear T

=== .

TS Wi f&aw 2023

fagm ok M & &= o dTfe!, AMuwaran, offaRt
3R o= ) 1 IUST &1 I1a & U N 11 7 I I8
TeNfie feaw AT Wil 81 U8 WRAH! Bl 33 gRT B 1S
-l WA & IR F A1 f{am &1 o 31 Hirasmgsm-
ieliftemems & 11 78, 2023 31 WP Ueife! fGaw
2023 ft FEET T HRAGH HT Iguled WLHATSIHR-
Hioiftemams & e S (¢find w3 &. s & w@rma
@A & Iy far man W s R faaRt, Fowe
IMEIES WSTR 3 T 3 & TU § HRHH BT AT
Ters| M. At . faard 3 2047 # AAEMR HRA P 3R
do-ia! faem e amen fasar €7 et O, v
Hioffemans & Brgsr doR Hamo e I T 3
areE ot i man srfey @1 JHIE 81 3. s,
IRy e e 3R UgE, a9d e 3R ysb=H

Major Events
Organized

Swachhta Pakhwada 2023

CSIR-CGCRI, Kolkata observed ‘Swachhta Pakhwada 2023
in a befitting manner during May 1 - 15, 2023.A ‘Swachhta
Pakhwada Observation Committee’ was constituted
comprising of six officials including Dr. Biswanath Kundu,
Principal Scientist, BCCD as the Chairman. Primary job of
the above committee was to finalize the list of activities
and modalities of executing the two weeks long Swachhta
programme and to submit a report to CSIR Head Quarters.
In this context, Swachhta Pledge was taken by all the
staff members on May 1, 2023 at APC Roy Seminar Hall.
Also, a ‘Sit & Draw Competition’ for the wards of council
employees was arranged on May 6, 2023 as a part of the
above programme.

National Technology Day 2023

National Technology Day is celebrated on May 11 every
year to commemorate the achievements of scientists,
researchers, engineers and all others involved in the field of
science and technology. It's a day to remind Indians about
the technological advancements made by the country. CSIR-
CGCRI also celebrated National Technology Day 2023 on May
11t%, 2023. The programme was inaugurated with welcome
address by Dr. (Mrs) S.K. Mishra, Director, CSIR-CGCRI. Prof.
Virendra Kumar Tewari, Director IlIT, Kharagpur, graced the
occasion as Chief Guest. National Technology Day Lecture
was delivered by Prof VK. Tewari entitled “Technological
Developments towards Atmanirbhar Bharat in 2047". Another
Lecture also delivered by Dr. Debashri Ghosh, Principal
Scientist, Fiber Optics and Photonics Division (FOPD), CSIR-
CGCRI, Kolkata, entitled “Fiber Laser Technologies at CSIR-
CGCRI". The programme was concluded with the Vote of
Thanks by Dr. D. Bandyopadhyay, Senior Principal Scientist
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faUTT, T eTSR-ToIRISR3AE, Hlddbal gRI 4=dle
199 & 1y e |

am

WP aelq &) Afafafdi

ROifén a@fy & <RM, HTHSSIR-FeRARE ©H
Fa9 gRI1 Fofafed saveRt nfafafiat sik srdeHt &1
3 forar man, e Arerd ¥ gt A & s afia
HIA, BT 3R Afder 4fiew! & gfaer uam &t 13|
IFIeM AR @ 31 TF, 2023 $F THIR IR SRl
S b, HIADIAl b JgaNT F b1 AT Ig3e=T g1,
g R-AIS R3S, HIaddl & Uh Jader R
T 3T foar 4|

Aiepia® BrimH: WTHILR-FeiSRaE Tt Foa
31 A3, 2023 Bl A5 — Tored Sear &1 o e fpar|
T deESEIR-ToNeReMs  HHARI/BH/MIeTIRIT
W Fer YRR HrfeH & IufRyd g ok 9uft 3 9gd
33T yeRi off fara

CSIR-Central Glass & Ceramic Research Institute, Kolkata

and Head, Business Development and Publications
Division, CSIR-CGCRI, Kolkata.

Activities of Staff Club

During the reporting period, following welfare activities
and events were organized by CSIR-CGCRI Staff Club
through which a number of regular staffs of all categories,
students and contractual workers were facilitated.

Blood Donation Camp : A blood donation camp was
organized at K.D. Sharma Multipurpose Hall, CSIR-CGCRI,
Kolkata in association with M.R. Bangur Hospital, Blood
Bank, Kolkata on May 31, 2023.

Cultural programme : CSIR-CGCRI Staff Club also
organized a “ Rabindra — Nazrul Sandhaya” on 31 May,
2023. All CSIR-CGRI Employees/Students/outsourcing staff
members with their wards/family members all are also invited
to the programme and everyone performed very well.
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fafore denfAe sameaT gfaen
P TG SHH A I TP 7l

®) S Sl FART Y1, HeHe, WRHIchd AR St
e, gd wfea, &M My U4 fawm faum d Semaetan
TIRAA 3R Y&l oAl & Gd 91D YAGHR = 06 3T,
2023 B! HTFASIR-TIeRA SRS BT SRT fobam iR
fafRry defe saReI Rae & ded eTsfys His # Ue
JHaY® AR feaT|

mgRINL L Y B

@) g SR- USRS B Aga SR ATar Mad
TR WHWR, URAT W) TRIF SR [y,
JRTS, YTHIMEIR: Fo WLHATSIAR TmEel; gd
TRITTP (P, SMSATS TSR, HIUTel] HF 11 SHas,
2024 P! THTA. 8T 9HFR & “3afd IR0 &
TETHSAT AHS UfAf¥d AfHe ARSI & gl &
0 H AFGF B BT IR U g3

Distinguished Scientist Lecture Series

‘Distinguished Scientist Lecture Series' is one of the events
of CSIR-CGCRI.

A) Dr. G. Satheesh Reddy, President, Aeronautical Society
of India, Former Secretary, Dept of Defence R&D and
Chairman DRDO & Former Scientific Adviser to Raksha
Mantri visited CSIR-CGCRI on August 06, 2023 and
delivered an enlightening talk in hybrid mode under
the Distinguished Scientist Lecture Series.

B) CSIR-CGCRI was proud to host, Rahul and Namita
Gautam Chair Professor, Indian Institute of Technology
Kanpur [Chairman, RAB, CSIR : Member CSIR Society;
Ex-Founder Director, IISER, Bhopal] as the speaker of
Distinguished Scientist Lecture entitled “Creativity in
Asymmetric Catalysis” at M.N Saha Auditorium on
January 11, 2024.

3R b1 faw

AN @1 g5 fayeadt Wigla sHR 4= & A 71d 1 914 ¢,
e T gUR Tpfa R snunfare fRMd &1t
SHTYF ST §1 21 T, 2023 HT HTHASIR-HIoHATHRSATS,
Pl H 8dl RIS AN feaw wrn | Sierfgta i
f3aw &1 35T T &I WA R M-SRl & o1T e
1 3MTed BRI HRAT O d-1d Yad aTararur ¥ Sifad 3g-
& T onawus B1 U BhH 3 YoAd HTHSMER-
HofiReRang, dHiasar & Fewe S (¢fiwdh Ta. &. fsn
% WA YTV 3§ g5 | BE 3R TSRS HRiGd 9™ &
1Y St T § HHAR Yt 3 A yeRi # 9feg v
& Y feran

International Day of YOGA

This worldwide acceptance of Yoga is a matter of pride
for our country, as Yoga is an integral part of our culture
and spiritual heritage.8" International Day of Yoga (IDY)
was observed at CSIR-CGCRI, Kolkata on June 21%, 2023.
The International Day of Yoga aims to inculcate a habit of
meditation for the peace of mind and the self-awareness
which is necessary to survive in a stress-free environment. The
event was initiated with the welcome address by Dr. (Mrs.) S.K.
Mishra, Director, CSIR-CGCRI, Kolkata. A large number of staff
members along with students and casual worker community
took active part in the 'Yoga Demonstration”.
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fagy gafavor feaw:

05 S, 2023 B HTTHIME MR- TISTUTRSATS PHIcehTal & fay
faRor fEaw TN 1| 3 Sa¥R WR ST, YA HAR fHe,
e, FugsrSsmR-Teiiemans 3 TRM & HHamal
3R Bl BT Ay gaiaRo foaq @ 2y feams |

oiter aRE I 3o :

63 df 31R S5 (04.08.2023 HY)

63 It SIRTA & TNy URWE & feags SR TR & WRTT
& Y YE gs | GHTA A TP 9gd o Ifard Igare fewoft
F1| e SR 93F & 91g ¥ TR St faxga fafafiat
&1 P gRT T URaeHTeh, ST gaiT e & wfd
P I B gU TR o 7T AT 39 916, 3R,
B8, TS, SHRIfad 3Mfe & SMYR WR JdqT aRareTrsif
®I aiifpd B W == g5l ST WHATY STy 3R ST
ST AT 3 AL HHTSuHSTY gRaeHr ofR fafte
TReH AR ufkasrell &1 s fdavur uxga faa
g gyt U, ST st dal, Sf faiw wH, S IR &
gfearsHTetl |fgd o= Ry ud fawry nfafafet &1 vega
fohaT 7T | e A IRl o SR OR 3O TegdT faart
DI T BTl d6F BT AT R Gl 3R e Bt
AU feCwfort o w1y g Fiifes I8 dabTa MY UiReg
B sife 9o ot

World Environment Day:

CSIR-CGCRI also celebrated World Environment Day on
05t June, 2023. On the occasion Dr. Suman Kumari Mishra,
Director, CSIR-CGCRI administered the ‘World Environment
Day’ Pledge to the staff and students of the institute.

RC Meetings :

63" RC Meeting (on 04.08.2023)

634 RC meeting started with the welcoming of the
Chairman and members of the Research Council. The
chairman made a very brief opening remarks. The details
activities of the institute since last RC meeting were
presented by the Director mentioning the progress of
the major projects, new collaborations etc. Then, there
were discussion on categorizing current projects based
on TRL, funds, sponsors manpower etc. Dr. Somnath
Bandyopadhyay and Dr. Jayanta Mukhopadhyay presented
the update of CIMES project and various hydrogen mission
projects respectively. Other R&D activities including
exciting findings and residence projects were presented
by Ms. Pritha Patra, Dr. Barnasree Chanda, Dr. Vignesh M.,
Dr. Samar K. Medda and Dr. Indranil Biswas. The members
opined their valuable points based on the presentations.
The meeting was concluded with the valedictory
Comments from RC Members and Chairman as this was
the last meeting of then Research Council.
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64 df 3R doPb

64} 3R 3P 05 THERY, 2024 FI B3fs WS H M
DI G| ST, AR GRT IgUIed UV & §I6, e,
Hregsrgam-Teiismais 3 7u My uRyg & Jew! &
iy fam 3R TRy My U faeer nfafafem &1 sradie
TRgd fobarl fR, Sad RRfFEe 3Rk FHuiftre, iRt
IR HIfE, SHoif Jrdt 3R IUHRYT, HrRfEHS IR 3R
IJUHRTT, BRI R wieHe, Rk guaso
Yol 3R TRIeT F & M3 gl b T & fSdemt
¥ Tefdd gt A SRt et gR1 et SR Hegar gt
¥ 1 90 IR 3R TS S uRasHIsh ot fafafim sik wifa
DI U o

TP difgd JueT Aglcad

HTHMLIHR HEAed AP slifsep HuaT Held & ow &
0 T, PUHASIHR-TISIASARSTE 7 26 TS, 2023 HI
et 3R BE F T S SReddr BrdeH & e
TF gXfded T &1 e foar o1, o widiRige ik
¢ Pt ga d1d1 R SR A Y| Sexfaed 99 & Ugd
faq, 7. Sfe Ui, gd IR, HIIREe, HRT WHR

"BHIRISE SR TR U AR 1| T 3= SURSAT Sf

SaT=ity ST, Y a9 3R W IPR, CSIR-CGCRI
¥ TE gRI fear mar o, e 2ive e ufwansit ok
Rysidll &t 7a ard” ATl

TSUT SR T HRIHH BT GIRT Serufded T 31 Ja,
2023 & WHIfad Aavadel/IeEl & fore smaifora fasan
7 AT 8. TR} TRAe, Yeridh WItheR, Ioiia e Woa 3
gAIdey & forg FagR” Xive ¥ Te re e

Tl

64" RC Meeting

64" RC meeting was arranged in hybrid mode on 05®
January, 2024. After the opening remarks by the Chairman,
RC, Director, CSIR-CGCRI introduced new Research Council
members and presented an overview of the Institute R&D
Activities. Then, the respective Heads of the Divisions
of Advanced Ceramics &Composites, Bioceramics

& Coatings, Energy Materials & Devices, Functional
Materials & Devices, Fibre Optics & Photonics, Membrane
Separation Technology, Refractory & Traditional Ceramics,
Specialty Glass and SICs of two outreach centers of Khurja
and Naroda presented the activities and the progresses
of ongoing R&D projects followed by the discussion and
valuable suggestions by the RC members.

National Intellectual Property Festival

As part of the CSIR driven National Intellectual Property
Festival, CSIR-CGCRI was organized an Interactive Session
for IP Awareness Programme for Scientists and Students
on July 26, 2023, which comprised lectures on the basics
of copyrights and patents. First day of the Interactive
Session, Dr Zakir Thomas, Former Registrar of Copyrights,
Gol, delivered a Lecture on "Copyright Basics". Another
lecture was delivered by Dr Debashis Bandyopadhyay,
Chief Scientist & Head of IPR, CSIR-CGCRI, entitled “Basics
of Patent Procedures and Principles”.

The second Interactive Session of IP Awareness Programme
was organized for Potential Innovators/Entrepreneurs on July
31, 2023. Dr Gouri Gargate, Assistant Professor, Rajiv Gandhi
School of Intellectual Property Law, [IT-Kharagpur delivered a
lecture, entitled “IP Issues and Practices for Innovators”.
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=T, WTHSTER-WTRRARSE 7 39 AW W AP
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39 qWR R 1. AT AR e, e, degemger-
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feag @t oy RRars |

Celebration of Independence Day

The 77* Independence Day was celebrated with fervent
zeal and patriotism in the Institute on August 15, 2023.
Dr. (Mrs.))Suman Kumari Mishra, Director, CSIR-CGCRI
hoisted the National Flag on the occasion and addressed
the gathering. The scientists, staff members of the institute
along with their families participated in the celebration.
The programme concluded with the distribution of sweet
packets among the children of staff members, employees,
students and security personnel.

Sadbhavana Diwas

Like every year, Sadbhavana Diwas was observed at CSIR-
CGCRI, Kolkata on August 18, 2023. On the occasion Dr.
Suman Kumari Mishra, Director, CSIR-CGCRI administered
the Sadbhavana Day Pledge to the staff and students of
the institute.
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WoflemRaE Ue TwdTe, e O Ugd &1 Yo3Td 22.08.2023
HI 81 g Rig gRT He Wk & Y g3l Slissyeiiud
T Sexg TUN P Y TARTIEIST B aFIHD 3R
Tp-icp! Tl BT IWifpd BT g1 ST TR BIR
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esgaiina o falkm sfafy Sf &1 spmama, fFAew®
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23.08.2023 I, HUTEIR-AISIARME 7 TH Dlasl/
fayfaaner Friwy, ‘Pl T fhufdn wER e &t
ASEHT &1, oH 127 9 SufRE 1 MhaR urfared
Tehad, Fewe SEamssuyd, RaR 3 g7 3y & wu
# 39 HRiHA S M7 de1s SR S T & My, Fexie
HueerdamR-MerEraumeR gmid ey & wu §
IURYT W ZY Ao HI 39 Uiy & Ty T8 &
Aqcadial o URd BT AT

24.08.2023 Bl U 3NUT 3 3R DI faHTT HRIHH gal,
S gd Ty 100 UfduIRrEl 3 ymT foram a8 wy te &
SIMEGT R SXIdiel gt & -1 W ueR wmfda gl
oS R-TeIIRaeE & Ide! 3R Waffeal &1
U= T T 3% 1Y 8, TRIaT 3R ol B Hegeg 3R-
HioieftemRas ggrad! dal 7 BE 3R et afgd 65
T 3 wfauifal & Wy sried s feul femie
25.08.2023 B! WA Hde HUBH BT 35T ool BET o
I T HY Ferar o1 31 USSR -iohfiemans
& = S T, 6. e = i &1 wanrd fean st
F. F. IR, Fewe, dugsmgsm-dHda o oy M 3
1y fmior afafafial & diegemdem &1 e W uem
Tl 3R gEa Hfafy HregsmEem - feaa swiege
I BfADbd ddiel & e S ol s 4
B! DI AY & Faiod fod & g fasm Y ol dgH & forg
R a1 S0 SRihd & 7 WHal & AU 295 BT 3R 28
Rt J um feram

One Week One Lab (OWOL)

CSIR's ‘One Week One Lab’ (OWOL) initiative,launched by
Dr. Jitendra Singh, aims to highlight labs’ scientific and
technological connections with society. The week-long
OWOlLfor CSIR-CGCRI started with a Curtain Raiser on
22.08.2023. The event featured Dr. Ranjan Sen Director of
Indian Association for the Cultivation of Science (IACS),
Kolkata as theChief Guest and other distinguished guests
Dr Ranjana Agarwal, Director of CSIR-National Institute of
Science Communication and Policy Research; and Dr H.S.
Maiti, Former Director of CSIR-CGCRI. An Industry Meet on
the same day saw participation from around 20 industries
inperson and 13 online.On 23.08.2023, CSIR-CGCRI hosted
a college/university programme, “Connecting and Creating
Future Leaders,” with 127 students attending. Professor
Parthasarathi Chakrabarti, Director IIEST, Shibpur graced
the occasion asChief Guest and Professor A.K. Mishra,
Director CSIR-CIMFR was present as the Guest of Honour.
The event aimed to inspire future S&T leaders.

An Open Day and Skill Development event took place on
24.08.2023, attracting around 100 participants. It focused
on S&T awareness and included demonstrations on
terracotta pottery.

CSIR-CGCRI's products and technologies were showcased.
Simultaneously, CSIR-CGCRIOutreachCentresatNarodaand
Khurjaorganized events with over 65 participants,including
students and faculty. The school connect programme on
25.08.2023 aimed to foster scientific temper among school
students. Dr. S.K. Mishra Director CSIR-CGCRI welcomed
the participants. Dr. K. J. Sreeram,Director of CSIR-Central
Leather Research Institute highlighted the role of CSIR in
nation building activities, and the Guest of Honour Dr.
Arun Bandyopadhyay, Director of CSIR — Indian Institute of
Chemical Biology inspired the students to pursue science
for the best interest of the nation. This event was attended
by around 295 students and 28 teachers from 7 schools.
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One Wee

Anguet 22 2@, 2023

GCRI Foundation Day and
a Ram Memorial Lecture

One Lab
20"

Date: August 26 (Satarday), 2023
Venus: M. M. 3ana Auditorium

3MsdIssHIsh 2023

T 33T RRYe Qs Hicemar 9pR 3R Hegsemssam-
P B T RRiffe My IE & ggan I, few
R darsdt & 879 aIfes T & TR W 19-21
fEeR, 2023 & R THLA HeT Sifsciiad, Feasmsr-
Hioidtemens, siaed § RRMA% iR orh B IR
3T B WIS W SIRITTE T (SMSAisISl 2023)" BT
TS farar T Ul HRIHH B ST 1. AT FHRT
oo, fdwe, dugsmseR-Wolfemens ik sreay,
TsISHiof-2023 & WHTT HTVOT & 1Y €, 39F aTe &t
e, InCerS HIABIAT TP GRT Th URTTHS TN fem
Tl 39 HRAGH H 31 off W Y81, ud wfra, e 2y vd
oo faumT 3R JTRA Stematan, goft kT Tre-t, sreqe,
ed A 3R 2Rt udlu WeeT, sreger, SRR Ryuae
foftes e 31 I@as & sroade, St gt o 9 ok
B P &7 H GBI AT & U Hied $s foeawy

One Lab (OWOL) Campaign

Celebration of CSIR-CGCRI Foundation Day

CSIR-CGCRI, Kolkata celebrated its 73 foundation day
on August 26, 2023. Tocommemorate the 73 foundation
dayof CSIR-CGCRI, the prestigious Atmaram Memorial
Lecture was arranged. Dr. Suman Kumari Mishra, Director,
CSIR-CGCRI  welcomed Dr. Debashish Bhattacharjee,
Vice President, Tata Steel was the Guest of Honour. Dr.
N. Kalaiselvi, DG CSIR and Secretary DSIR, graced the
occasion as Chief Guest and delivered the 19t Atma
Ram Memorial Lecture on “SDGs and S&T Opportunities
ahead". Dr. N. Kalaiselvi DG CSIR released the Technology
Compendium 2023 highlighting translatable technologies
of CSIR-CGCRI. On this occasion, internal awards for Best
SCl Paper published, Best Technology/Patent filed, Best
Employee and Best Support Division were distributed
among selected staff members/students.

ICEECG 2023

With the collaboration of The Indian Ceramic Society,
Kolkata Chapter and CSIR-Central Glass & Ceramic Research
Institute (CSIR-CGCRI), an ‘International Conference on
Exploring The Emerging World of Ceramics and Glass
(ICEECG 2023)' was organized at M.N. Saha Auditorium,
CSIR-CGCRI, Kolkata during 19% — 21t December, 2023, On
the occasion of 87" Annual Session of The Indian Ceramic
Society. The program began with a welcome address
by Dr. Suman Kumari Mishra, Director, CSIR-CGCRI and
Chairperson, ICEECG-2023 followed by an introductory
speech delivered by Mr. Sitendu Mandal, Chief Scientist,
CSIR-CGCRI and Chairman, InCerS Kolkata Chapter. The
programme was graced by dignitaries included Dr. G.
Satheesh Reddy, Former Secretary, Dept of Defence
R&D & Chairman DRDO, Ms. Meera Sawhny, President,
Global Monarch & Mr. Pradeep Kheruka, Chairman,
Borosil Renewables Ltd. The conference covered several
interesting discussions centered around contemporary
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developments in the fields of refractories, ceramics, and
glass. Participants from multiple laboratories, academia,
and industries exchanged their perspectives and insights.

fa2y A==

WHIR AUFNITE 3riar, e, dugemssR-tadiua
Hugargam-dieifiemans &1 aRT fear 3R 7 BRad),
2024 ) THTA 8T THFIR, FTHSMSR-Hioiiiamsie,
PIAGM B HicH JIT TR0 & U BieiFe
WNfHar TS T F-atie ORI sare fea

fedY ygars1-2023 &1 AT

fdeR, 2023 # WugsmssR-dieifiemang, saear &
fea-ufafea & enfieie wrf & ferg &t wron &) urufiyes
ey & ¥Y H dg1dT ¢4 & fore fEd) gmarst &1 e
fopa | R Teare 2023 1 IgHTe THRIE 3R AE
TEY 08 fydaR 2023 Y AT o1 75 | TE H GRIHE &
IR AT AqMh! = A= b AR g fpu)
TRIATST 2023 F ded 11 Ryder & e femuft-ursoor ik
ey e gfaafiidst &1 smaeH foar mar o T
& Al 3R S 3 IATEYdS YT o | SU P A B
TP YT & =0 | 20 RdeR, 2023 & g7 iy iR ufrg
AR SR Word Fhad gRT “aR-Tfordb & A1y J
TG yey MNP ¥ U RS foar 14|

Special Lecture

Prof. Venugopal Achanta, Director, CSIR-NPL visited CSIR-
CGCRI and delivered an enlightening special lecture
entitled "Photonic technologies for quantum information
processing” at M.N. Saha Auditorium, CSIR-CGCRI, Kolkata
on 7t February, 2024

Hindi Pakhwara-2023 Organized

Hindi Pakhwara (Fortnight)- 2023 was organized in
September, 2023 at CSIR-CGCRI, Kolkata, to promote Hindi
language as a primary medium for day-to-day official
works. The inaugural ceremony and scientific seminar of
Hindi Fortnight 2023 was organized on 08 September
2023. Four young scientists of the institute presented
interesting scientific lectures in the seminar. Under Hindi
Pakhwada 2023, 'Hindi Comment-Drafting’ and ‘Essay
Writing’ competitions were organized on 11% September
in which the scientists and personnel of the institute
participated enthusiastically. As a part of this event a
lecture entitle ““Stress Management through Bio-music”
delivered by Chief Guest and renowned musician Acharya
Sanjay Chakraborty on 20t September, 2023
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I3 IR-TISIATRSATS, HIABIAT 7 19 AR, 2023
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CSIR Foundation Day

82 CSIR Foundation Day was celebrated at CSIR-CGCR],
Kolkata on September 23, 2023 in a befitting manner. Dr.
Shekhar C. Mande, Distinguished Professor, Bioinformatics
Centre, Savitribai Phule Pune University, Former Secretary,
DSIR, Gol & Director General, CSIR graced the occasion
as the Chief Guest and delivered an illuminating CSIR
Foundation Day Lecture on the topic “Science and
Technology with a Human Face”. on the occasion of 82
CSIR Foundation Day Celebration, CSIR-CGCRI organized
Student Connect Program under Jigyasa program.
students from four nearby schools were invited. Students
also visited different R&D divisions of the institute under
this program. CSIR-CGCRI also organized many types of
competitions like ‘Sit and Draw’, 'Recitation’, ‘Debate’,
'Quiz’, etc. CSIR-CGCRI participated in 82™ CSIR Foundation
Day celebration at the Bharat Mandapam, New Delhi.
Hon'ble Minister visited the CSIR-CGCRI pavilion and was
briefed about the institute R&D activities by Dr. Suman
Kumari Mishra, Director, CSIR-CGCRI. Second day of 82
CSIR Foundation Day Celebration at Bharat Mandapam,
New Delhi. A large number of students visited CSIR-CGCRI
pavilion and different theme based technical sessions were
also organized on this auspicious occasion. CSIR-CGCRI
also received participation memento and certificate.
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Ayurveda Day Celebrated

CSIR-CGCRI, Kolkata celebrated 8" Ayurveda Day in
collaboration with Central Ayurveda Research Institute(CARI),
Ministry of AYUSH, Government of India on 19 October,2023.
on this occasion Experts delivered lecture on public health
and a Medical Health Camp were organized for employees
and research scholars of the institute.
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g R-Weiflemang, Hiadial 7 WER JedHHTS
U B S FAM & AT 31 e, 2023 Bl P
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FAMERY Y o & forg wdieh 3 AfFER gfa ® v gul
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Rashtriya Ekta Diwas Observed

CSIR-CGCRI, Kolkata observed 'Rashtriya Ekta Diwas' on
October 31, 2023to commemorate the birth anniversary
of Sardar Vallabbhai Patel. In this context, all the staff
members of the institute assembled at A.P.C. Roy Seminar
Hall to take the ‘Integrity Pledge’ Dr. Suman Kumari
Mishra, Director CSIR-CGCRI administered Pledge to all
the employees.

Hddbdl SIPTREBAT AT

HIeT3TS IR- TSRS, HIadbal 4 16 3R I 15
ISR, 2023 H TRM Jdbdl SIRSHAT g 2023
req & fou fF T8 &1 Sieddl $ifaE e
Ydddl SRl TWTE 2023 F e & U & 30 SageR,
2023 Bl WTHATSIHR-TIGIARSE Bt FHe=® ST Fa
AR e gR1 @it sRal @ gafE Ty e
T8 NugegR-TeiiHismans 3 30 Rd & T ey
A ufaafiar, oRex ufadifiar 8k 15 RideR, 2023 &t
TS Y™ Ufaifirar &1 simarsH foban 18 Rydsr, 2023 &1
g R-TeNRemE & grav-e e H HaRs
Fadbdl’ R T ARA AT fobar T | Jabg e Ht
TH Jeodi, MY Sredarstl, SHE grRT fovar | 399 I=IHE
%ﬁmﬁaﬁ,ﬁhﬁaﬁaﬁﬁﬁa@m%muw
|

Vigilance Awareness Week

CSIR-CGCRI, Kolkata started a three month awareness
campaign for observance of Vigilance Awareness Week
2023 during 16" August to 15" November, 2023. As part
of the Vigilance Awareness Week 2023, Integrity Pledge
was administered by Dr. Suman Kumari Mishra, Director,
CSIR-CGCRI to all the employees on 30t October, 2023.
CSIR-CGCRI organized a Essay Writing Competition, Poster
Competition on 30™ August and a Quiz Competition on
September 15, 2023. A Lecture on “Preventive Vigilance
in Public Procurement” was organized at CSIR-CGCRI on
September 18, 2023. A NUKKAD NATAK also performed by
the staff members, research fellows, students. Scientists,
employees and students of the institute participated with
great enthusiasm.
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Annual Sports 2024

On the occasion of National Youth Day, CSIR-CGCRI Staff
Club organized ‘Annual Outdoor Sports 2024’ at CSIR-
CGCRI, Kolkata on January 12, 2024. The day long programme
was started with staff club flag hoisting by Director followed
by various sports events where staff members, research
fellows,students, contractual workers of CSIR-CGCRI

participated with great enthusiasm and spirit.

Observance of 75" Republic Day

The 75% Republic Day was celebrated with enthusiasm
on January 26, 2024. Dr. (Mrs.)) Suman Kumari Mishra,
Director,CSIR-CGCRI, Kolkata hoisted the National Flag
on this auspicious occasion, inspected the parade and
addressed the staff members. The Republic Day celebration
programme was concluded with distribution of sweet
packets to the audience.
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National Science Day 2024 Celebration

each year on February 28", India celebrates National
Science Day to commemorate Indian physicist Professor C.V.
Raman and his discovery of the Raman Effect CSIR-CGCRI,
Kolkata celebrated National Science Day 2024 onFebruary
28, 2024. Dr. Suman Kumari Mishra, Director, CSIR-CGCRI
welcomed the eminent dignitaries and participants. Dr.
Shyamal Kumar Bhadra, Former Chief Scientist, CSIR-
CGCRI & CSIR Emeritus Scientist, IACS graced the occasion
as Chief guest & delivered an illuminating National Science
Day Lecture on the topic “Fascinating Science in Colonial
Bengal: Contributions of C V Raman and Meghnad Saha".
Various science related competitions were organized for
students and winners were awarded with prizes by Shri
Sitendu Mandal, Chief Scientist and Head, Specialty Glass
Division, CSIR-CGCRI.
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National Science Day Celebration 2024
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Hindi Workshop Organized

To promote Hindi language as the primary medium for
official work, a Hindi Workshop was organized at CSIR-
CGCRI in hybrid mode on 5" March, 2024. Including staff
from Khurja and Naroda centers 32 scientists/employees
of the institute participated in the workshop. Smt. Reeta
Bhattacharyya, former Chief Officer, United Bank of India
was present as Chief Guest and delivered lecture on
‘Hindi grammar and Standard Hindi Spelling’.Smt. Krishna
Bhattacharyya, Sr. Hindi Officer of the institute introduced
the speaker to the participants & Mr. Sanjiva Kumar Singh,
Hindi Officer convened the programme.
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International Women’s Day, 2024

International Women's Day 2024’ (IDW 2024) was
celebrated at CSIR-CGCRI, Kolkata ‘on March 11, 2024 in
hybrid mode. Programme was inaugurated with ‘Saraswati
Vandana' followed by welcome address by Director, CSIR-
CGCRI. As a part of this year IWD celebration, aspecial
lectures were arranged. Lecture entitled- ‘Paradigms of
Science’ was delivered by our Chief Guest Dr. Sridevi Jade,
Outstanding Scientist and Head, CSIR-4PI, Bangalore. Dr.
Devika Rani, distinguished Gynecolvinodogist and Guest of
Honour also emphasized various key aspects of women’s
empowerment and gender equality. Additionally A SKIT
titled 'Satyamevalayate’ was performed by CSIR-CGCRI
Institute scholar community at Meghnad Saha Auditorium.

Participation in 51 SSBMT

CSIR-CGCRI Table Tennis-Women's team has won runner-
up trophy in doubles and team event at 51t SSBMT
indoor final held at CSIR-IMMT, Bhubaneswar during
15-19* March, 2024. Dr. Suman Kumari Mishra, Director
CSIR-CGCRI felicitated all the players at the institute
and appreciated them for their extraordinary efforts
throughout the tournament.
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KEY INNOVATION INDICATORS

SRR 3R Wipd 9ee (31 2023 - A1 2024)

Patents Filed and Granted (April 2023 - March 2024)

R § GRR

1. X TCHIA-ZeRWTS F8oee ACIIHICR YW
3R &7 fIRAD] Bl TR-3MHTHS SI1d & foTT 3BT
fafyr
SMASHRS : THATY AT, 3T xr Aest
(3MTde TBT: 202311028952 feies: 20-04-2023

(3fifcr)

2. oide: ol @ e 3R 3R &1 g & fore ot
ot & 31 3R 318 & AP BT IUTNT HP Fe-Ca
FHUIRNTE TR B Bi ufshar
s Re: e Hifares, sefadi Tmad, 2itg
Tehadl
(3MTde TRST: 202311033471 f&Ai%: 11-05-2023

()

3. Xfteie: ST SM3cHd SN & ol Ahrse Aiid
TR YT geb aor 3R TpIRig i
IRt & It Bt T Ufsha

STASPRS: TSI ST, A o,
PO, HYYe UTd, ISiid arorg
(3T TT: 202311035319 feie: 20-05-2023)

4. Xife: TREI-FSTTE U U 3RITCH-SITS WHH
T RIwpIgcy Wicidbelere & duRt & forg s
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