


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.
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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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DIRECTOR’S MESSAGE

The year 2022-23 marked an important juncture for CSIR-
CGCRI. As the decisions of the Performance Appraisal Board
(2022) of CSIR were approved, and so was the Institute Vision
for 2026, there was a need for a thoughtful approach to its
implementation and in the process a proactive repositioning.
Amidst many challenges, the institute undertook this task
judiciously. We were fortunate to be provided the required
tailwind by some of the new projects; and some of the newly
concluded industry linkages.

Renewable energy research is the priority of tomorrow; one
that also figures in the PAB recommendation. Two major
projects on SOEC and SOFC, one funded under the CSIR
Hydrogen Mission and the other under the Oil Industries
Development Board, have been instrumental in advancing
this mandate. Over the next five years, we envisage to carve
a distinct niche in this domain as a result of fructification of
these new projects. A MoU with valued industrial partner
CUMI would specifically address the translational challenge.

The CIMES project, now in its second year, is projected to
be the workhorse for the institute’'s sojourn into industrial
loT, sensors and manufacturing. During the year, the project
successfully completed a trial run of its FBG embedded
instrumented pantograph with the railways over a 50 km
stretch between Sealdah and Budge Budge. We are taking
up further with RDSO. There was also good progress in other
areas such as in seismic and related FBG sensors for building
and other infrastructure.

In the traditional strength areas covering strategic sector,
there was a successful completion of the first phase of
development of the RBSN radome. The second phase of the
programme for developing radomes of larger size is currently
under an advanced stage of conception. This initiative is
slated to bring the institute’s technological contributions
closer to being adopted by the defence sector.

Our specialty glass group went forward another step in
optimization of process parameters for 15 litre induction

melting of glass. The project on developing space grade
optical glass funded by ISRO also progressed well.

The year saw successful licensing of technology on zirconia-
toughened alumina for ceramic-on-ceramic implants for
total hip replacement. This is likely to become an important
milestone for the institute in imparting technologies for
affordable healthcare.

Both our outreach centres have performed well. They had
successfully passed a comprehensive review by CSIR HQ
Many of the suggestions of the review committee towards
strengthening the centres are being looked into and
would be implemented. Meanwhile, both the centres have
undertaken a number of skill development and social connect
programmes for the benefit of local artisans, entrepreneurs
and MSME clusters. Many technical interventions have
been done to enhance the performance of the products
and solution were provided to different industries. Other
outreach activities of the institute by way of CSIR Integrated
Skill initiative and the Jigyasa have been taken up at the
Kolkata centre, benefiting a number of participants from
school and colleges to enhance the scientific knowledge and
temperaments through different online and offline lectures,
labs, visits and different programs.

An MoU with the Glazing Society of India has been extended
and the Architectural Glass Testing Facility has been
expanded and strengthened further, with identification of a
new premises for its functioning. With an aim of restoring
and conserving the institute’s rich scientific & technological
heritage, an Archives & Museum is being established with
funding from CSIR. The premises and a skeletal version has
been inaugurated which is currently being expanded.

Manpower at all levels represent one of the key assets
for institutional performance and growth. Over the years,
there had been a steady reduction of such resources in
view of superannuation and attrition. We have taken a
comprehensive and strong drive for recruitment at all levels —
scientists, technical staff etc. to supplement this diminishing
manpower. Most of the newly recruited personnel have
joined their positions. More such recruitment drive is being
planned.

The key performance indicators have been reasonable.
Around 130 papers were published in SCI journals in the
calendar year 2022; 5 new patents have been filed and
03 granted during the present period of report. One new
technology has been licensed; 27 new projects have been
initiated from various funding agencies. The manpower
strength at the end of the financial year stood at 283 and
there was a reasonably good external cash flow. Different
students joined in the project and for their Ph.D. programs,
7 among them completed the Ph.D. degree during this year.

As a part of Azadi ka amrit Mahotsav, numerous programmes
and events were organized at institutional or divisional level.
A number of scientific lectures and seminars were organized.
During the present year, the institute was formally handed
over the responsibility of organizing the ICG 2025 during the
meeting at Berlin.

| welcome the readers to go through the performance of
the institute in all spheres in the pages of this Annual Report
2022-23.

Dr. (Mrs.) Suman Kumari Mishra
Director
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Executive Summary

The present year maintained a continuity of the previous
periods of performance along with a reasonable growth in
many of the aspects.

Key Metrics

The institute produced around 130 publications in journals
during the calendar year January to December 2022. The
period from April 2022 to March 2023 saw a filing of 05
patents in India. During the same period, 03 patents were
granted (two in India and one in USA). The period also
marked the initiation of 27 new projects from several funding
agencies, including in-house ones. External cash flow stood
at around Rs 15 crore during the end of the financial year.

R&:D Initiatives

Many R&D initiatives were undertaken during the period
of report. For preparing green radome, the processing
parameters like, rheological properties, particle size and
zeta potential of the slurry had been optimized and Astra
size sintered RBSN radome was developed. Mechanical and
microstructural properties of the developed radome were
also evaluated. The work pertaining to Development of a
biodegradable and biocompatible nanoceramics/ bioactive
glass-polymer composite material with anti-bacterial
properties for use in female sanitary hygiene products
progressed well. Major programmes on development of
SOEC for hydrogen generation were undertaken and also
a new consortium programme for SOFC upscaling and
translation taken up with funding from the OIDB. Important
developments on functional materials included those
on graphene-metal oxide nanocomposite based sensors
for detection of formalin adulteration. Under the CIMES
programme, field testing of FBG based structural health
monitoring of instrumented pantograph was undertaken
with the Indian Railways. Initiatives related to development of
membrane-based methods to improve the recovery of pure
water and valuable products from the waste and membrane
based prototype development for higher yield of microalgal
biomass and biofuel using industrial waste resources; and
development of a cost effective refractory lining materials
for induction furnace suitable for production of quality
steel continued satisfactorily. Activities like synthesis of
RSW glass in platinum crucible, microwave melting of glass,
development of cladding glass and optimization of process
parameters for 15 L induction glass melting, development of
anti-reflective and self-cleaning coatings etc. continued in
the specialty glass group.

Among the CSIR funded projects, apart from projects
under the CSIR Hydrogen Mission and mission projects on
biomaterials, drugs and implant technologies, satisfactory
progress was made in two fast track translation, four
focussed basic research and three niche creating projects
of CSIR. Many new projects are currently being formulated
under the new waste to wealth mission.
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Technology Transfer

One technology related to Zirconia Toughened Alumina
(ZTA) based articulation for Total Hip Replacement
developed by the institute’s bioceramics and coatings group
was successfully licensed to industrial partner during the
report period.

Human Resource Development

A total of 07 students graduated with their PhDs, two of
whom were from AcSIR and five from other universities.

Social Connect Programmes

As a part of CSIR Integrated Skill Initiative Programme, CSIR-
CGCRIconducted 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. Seven sessions of Jigyasa initiative were
also 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

As a part of continuing and new collaborative efforts, the
partnership with the Glazing Society of India was renewed for
another term for testing architectural glass. New industrial
linkages were established with Allengars Global Healthcare
and Carborandum Universal for work related to developing
Thulium fibre laser system and technology translation on
solid oxide electrolyser cell for green hydrogen generation
respectively. International collaboration under an Indo-
Poland bilateral project and AISRF initiative continued.

Major Facilities

Some new facilities such as high speed shear mixer, photo-
electrochemical workstation, solar simulator, heating
microscope with optical dialatometer, solar panel coating
facilities and induction furnaces with temperature range of
1450 and 1650°C were established.

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 283
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
21 new administrative staff and 13 new scientists joined the
institute. The drive was still ongoing during the end of this
report period.
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R&:D Profile

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

TI3SISH HSRUT & AU 3= A Hafard 3= =il gy erg
(TISU3RE)

92 R A T8 WA I & 3eae B ufosan I 3o fas
IR 31R ATHIH R &Y HieTs 3R Q1Y W1 & oid U Faiel wA1fid
fasan s ol fosef i & Het v RAgct # Yy IpigH &
fAeiRd B & v v 71 g 3nenfvd venien off fAsiid
35T a1 211131 , 2D-A-1efie SHPRIeIcs BN 1G0T daR A
Pl v Uftpar fAead &Y TS|

MAX TRUT fRRTfA& &1 2D - MXene # Wsaidet HA90T: fae gu
AP BT HAYOT efRBior

Hifeids Ti, Si, Al 3R C U138 &1 IGIWT &b, Ti,SiC, 3R Ti AlC,
(MAX TRUT RRTA) W1 AT [&eRT & a1g IR b 7w )
MAX TRUT §iegH 321 P HABAH PR & oY, JHIRBUT TROT &
THI-ATHH BRIHH B Hpfeid fasa ST AT I8 on I/ b
SiC 3R TiC 31 Prafes RRIMS 30160 1400°C TR MAX TRUT
(~88%) T NfABAH I 320 30d B & | ASUH fdcdib-l A
Tl Tl i MAX TRUT & 31s1 1 Qvguf i 3R Tic e &
IR Ti,SiC, & AHeeD T a8l o1 31Reled €, 57 MAX TROT
3798l & TP g3 HIET 312 & JGs]G BIaT8s IRV bl HoRdT Bl
§HIU G B Fe1dT &l

e WU 3, KBr 3R Hifclds 3R fA0T HT WINPT B HH
YA R e g3 THep HAOT &1 YA {31 ST &1 1100°C
TR 19 39IR  60% MAX IRUT BT HfehcH AR 3721 9T fasa
Tl fEe gu He AT aIfAfafd &b 3P B ufehar AgBer
wIfd &R &l

34d RR1fAe vd afmgyor

Advanced Ceramics and Composites

High Temperature Operable High Entropy Alloys for
Hydrogen Storage (HEART)

The procedure for producing few layered graphene
from bulk system had been optimized and a correlation
between graphene layer thickness and defect structure was
established. A new python based algorithm had also been
developed to determine the background contribution in
the original Raman signal of a material. Finally, a process to
prepare 2D-nanosheet encapsulated BN nanoparticle had
been developed.

Scalable synthesis of MAX phase ceramics to 2D - MXene:
Molten Salt Synthesis Approach

Using elemental Ti, Si, Al and C powders, Ti SiC, and Ti,AlC,
(MAX phase ceramics) were prepared following spark plasma
sintering routes. To maximize MAX phase volume fraction,
time-temperature schedule of the processing step was
optimized. It was observed that carbide ceramic precursors
like SiC and TiC yield maximum volume fraction of MAX
phase (=88%) at 1400°C. TEM observations revealed faulted
MAX phase grain growth and existence of nanometric
coherent precipitates of Ti,SiC, within TiC matrix promoting
the retention of hardness of carbide phase in-spite of a large
volume fraction of MAX phase precipitates.

Alternatively, low temperature molten salt synthesis was
attempted using KBr and elemental powder mixture. A
maximum volume fraction of 60% MAX phase was achieved
upon heat treatment at 1100°C. Further process optimization
of molten salt synthesis activity is under progress.
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ARk Tesdl 3@mEl § 3R & faw siarRie oi & e
TS drIfRdedd 3R dRieHfdd AHIfARMG/arufRd
Pra-viferm AfAd amah &1 e

Zn0 3R ZnO/BG AT PCLHITR-FATva<S fhed Setag a9
gR1 Afffd &Y 3TE1 ZnO/BG BT MBI BRA T T BIZR ATPfl
& IGIeR1o H gfg g8 3R WY & e & JTd &b BRUT T
fthe 1 71 2Ifth & oft gfg g81 A PCL/ZnO-BG foedl A s,
aureus 3R C. albicans & f&c% 3= AEApHRSfAd 3R
3PE V- Ao TTfafafd fearg | gieiifss, BG & d¢ gU HUT
HIBR P BRUT, PCL/ZnO fohed 7 ASI-ui -t & &t # PCL/ZnO-
BG fOc# &Y ot & 9 ariif2dser yafid fosar, st g9 wrra &
A PCL fOhesl I fRAfdsea aval & w9 & IUPT 63 ol T
1 Habd ol &

Bio-ceramics and Coatings

Development of a biodegradable and biocompatible
nanoceramics/ bioactive glass-polymer composite
material with anti-bacterial properties for use in female
sanitary hygiene products

Non-woven films of neat, ZnO and ZnO/BG incorporated
PCL were fabricated by electrospinning. Inclusion of ZnO/
BG led to an increase in roughness of the composite fiber
morphology as well as increase in tensile strength of the
spun film due to the reinforcing effect of the fillers. The
fabricated PCL/ZnO-BG films showed good cytocompatibility
and excellent anti-microbial activity against S. aureus and
C. albicans. However, due to the increased particle size of
BG, the PCL/ZnO film exhibited better biodegradation
compared to the PCL/ZnO-BG film in soil-water slurry,
indicating the potential of using this filler incorporated PCL
films as medical textiles.

i) o i

(Clockwise) Cell viability results of MC3T3 cells exposed to the (i) PCL, (ii) PCL/ZnO and (iii) PCL/ZnO-BG(C) scaffolds. Agar plates showing
the antimicrobial potency of PCL and its composite films on (i) and (i) Staphylococcus aureus and (iii) Antifungal assay against Candida
albicans. Table shows Inhibition zone diameters of PCL and its composites on S. aureus and C. albicans

AEAE | 3 919 PI WA & fAv S RiefRd Hig Aftd 318
& fBe1ds &l fRicett &1 s

38T JHHRUT 3PN 347 Udh 32T 371G, 378 Pl fSieel bl IR
31ePT-37ePT YR & 119 3T e (ESM/BAG, ESM/ZnBAG, ESM/
CoBAG, ESM/ZnCoBAG) fa®fld &4 & fav A4asdt 31 &
SRIUfaRd B / 3H-81%8 (Zn, Co) SRIUfaed &g & I Afdd
BT ar | It fe A i PSS isiRe & A1 Ae e iead
& 37R Sfiarug3f B gfg & 14 I & b AISERBeIee 3R WHIY]
3Tepf fagTH Pl §TC @M WRA1eT Aisel § Ui Hiers aTdl @l &
g1} R 57 Ae & 36T R, Y 9 I 378 & Beedt / 3m=-
A3 sRivfRa Bia e & 1Y 919 9 &4 & gig 3l 7181 5
#2 A ECM Hesdl IHI Plcter, SeiRed AR Mgl & =afd

Development of doped bioactive glass coated eggshell
membrane for diabetic burn wound healing

Eggshell membrane, a waste product generated from egg
processing industries, was coated with bioactive glass/ion-
doped (Zn, Co) bioactive glass in the nanoscale range to
develop four different types of wound dressing mats (ESM/
BAG, ESM/ZnBAG, ESM/CoBAG, ESM/ZnCoBAG). All the
mats were cytocompatible with human dermal fibroblasts
and maintained cytoskeletal and nuclear morphology up to
day 14 of culture. On application of these mats over the
full-thickness skin wounds in the rabbit model, enhanced
wound closure was observed especially with the eggshell
membrane/ ion-doped bioactive glass mats. These mats
also demonstrated orderly and timely deposition of ECM

TCHHCHR - eI Piel Ul RRITG T HRelT, HIeTPIdT 14



3R T R STTE T ot ueef fasa g ara Swiafei 3k uRfe
ITAR JYRAe37 I SR 3R BlaTee MfAd sriefRd Hra & a1y
3fs &1 fSieehl &b SriTfded IOl & fAw GHIER SevrT ST Fabdl
2139 UBR 3 fe us 3nffe ara 3 & wu & 3R Sia Rifeamn
3PN F off Ry @A 7 d B

Extraction of aggsheil mambrane

components i.e., collagen, elastin, and reticulin. These wound
remodeling and early healing features could be attributed to
the bioactive properties of eggshell membranes along with
the zinc and cobalt doped bioactive glass. These mats thus
hold enormous potential as an economic wound dressing
and also in biomedical applications.

Microfibrous architecture

Graphical representation of the development of full-thickness skin wound healing mats using zinc and cobalt doped-
bioactive glass coated eggshell membrane

I ATHH RIPH & foIe ergeam aAfea Wfafad &1 disie
fafamfor

TR FART TiB-TiN Yafeid TibAl4V IR o1 REfId FHaif
SH1d (DED) 3menRd dpiehied dob-te & H1-J1e Wb &I T
ReRoT faf) &1 39T BRSPS 3T 1T ATl 39 AT TisAl4v
T138R DI HPI-376PT wt.% IRIF A1SI8s UI3sR & A1Y Ygdl A
TR ST 21 1 wt.% 3 3178 die b gd fAfdd ka1 4 DED
STHT AT (15 mm. &1 84) § IRIP &R fa@Tg | TieAl4V # 0.1, 0.5
3R 1 wt.% BN UI38R dTel A9 & foIw SPS ez 13521 1T ol
SPS 3iR DED H¥Tf&d A1 Q1 o folu {gH Heics 3 ST 2|
I RaTEH 3T & fore FrIee w9 § Fiiga aguvd eafa
AR P R 3iTafiapor 3R 0f Harror sreaae
Hia-RRIMS s Pie, Pra-RRIME -25YSZ AeAad! FH Hie
3R YSZ 39 Pie A I T8 aHd SRR HIfST (TBC) womedt
§i= Pic 3R 29 die & g oifd T I fIHRAd, 3ifeaTss (TGO)
WRd §91C foAT 1100°C W I Heiror gdieror, amsdienfa 3R
TR JHTRITHRUT el F ERM e weelH fimmn| -
RIS i TR BrafaTs amar St qoTed! 5 FHd™ & A1e-
1Y ThI 3TRABROT 3789 & SR 2ifelt s 3iffarss
(TGO) WRd 315 & et 37<est FRRAT feTs | I J&IRUT ez
3 IRURS o ¥R BRITES w9 I TBC HOTe! HI got-T & Hia-

Additive Manufacturing of Titanium Matrix Composite
for High Temperature Applications

In situ synthesized TiB-TiN reinforced Ti6Al4V composite
was prepared using directed energy deposition (DED) based
additive technique as well as spark plasma sintering method.
For that Ti6Al4V powder was premixed with varying wt.%
of boron nitride powder. Premixed composition containing
more than 1 wt.% BN showed fine cracks in DED deposited
samples (cube of 15 mm). SPS study was carried out for the
sample containing 0.1, 0.5 and 1 wt.% BN powder in Ti6AI4V.
Microstructure evaluation was carried out for both SPS and
DED processed samples.

Oxidation and hot corrosion study on functionally
graded multilayer thermal barrier coating for gas
turbine applications

New thermal barrier coating (TBC) system consisting of
glass-ceramic bond coat, glass-ceramic-25YSZ intermediate
composite coat and YSZ top coat showed remarkable
performance during hot corrosion test, isothermal and
cyclic oxidation tests at 1100°C without forming thermally
grown oxide (TGO) layer between bond coat and top coat.
Glass-ceramic bonded three layerd functionallay graded
TBC system showed good stability against thermally grown
oxide (TGO) layer formation during isothermal as well

ANNUAL REPORT 2022-23
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AR die aftd diH TRd Brafde ®9 3 TBC Uomel A 98k~ as cyclic oxidation studies. Hot corrosion study showed
Yol 3 fe@mn| improved performance of glass-ceramic bond coated three
layered functionally graded TBC system compared to that of
conventional three layered functionally graded TBC system.
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Three layered functionally graded TBC systems during thermal cycling for 100 cycles at 1100°C:
(a) conventional TBC system and (b) NiCoCrAlY-25YSZ composite coat-YSZ coat interface;
(c) glass-ceramic bonded TBC system and (d) glass-ceramic-25YSZ composite coat-YSZ coat
interface
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gaaeiese gaffd ufaadt 31 3ifewnss $eM A RSOFC W
1 Wae2f e 31 fasTel 3ared 31 arsgisH & g9t el

Hisper gfaem # BALE 2 mm & AU 22.4 fHaRmM @18, 3 mm &
foTe 33.6 fopcinma &g, 31k 4 mm & AU 44.8 e @8 SN
i1 e 2Afth B TaAB? diF 3EPT-37PT Alfs Pl 37afd B
AR sARIBMBA JaH BT Jodid 3 T FIgAaRIcTSST
ST 3R Tl H1g H TP 0.25 A/cm? I 89 BT fobarm
IR 3R e IHT A T & folu 1St TrRINE R e
TE| 'SP HA], 1:1 BT WG 3R H, IS HIITd BE 919 3R H,
379Td, & d&d 3iid P SOEC 3HTuer & Wd2s uef w1 |

Ilempial st & Mgy oy, of Do el G4

a1t ATRA vd 3uaul

Energy Materials and Devices

Indigenous development of electrolyte supported
reversible solid oxide fuel cells RSOFC stack and its
demonstration in power generation and hydrogen

The electrochemical performance has been evaluated
within a span of three different loadings by changing spring
compression strength like for 2 mm applied load 22.4 kg,
for 3 mm applied load 33.6 kg, and for 4 mm applied load
44.8 kg, respectively in the existing facility. Approximately
0.25 A/cm? current density achieved in electrolyze EC and
FC modes and showing good amperometry stability for
prolonged time operation. Furthermore, steam and H, feed
ratio of 1:1 is giving the best performance in SOEC operation
by carrying out the investigation under several steam and
H, ratio.

Fiwirm b et

Characteristic micrograph of spray impregnated cell and its electrochemical performance in steam electrolysis,
Indigenous development of internally reformable fuel electrode supported cell & Performance evaluation of
the electrolyte supported R-SOC

TI38I5H 3dEA & falv Hifes i8S Selaeicigsk Ad &I
fae™

TR AaeIs 37K YSZ Seiaeiclise & oiid et Sie & BHl & J1-
12 37 Uffosar & & 7 &3 & felv U SR & ®9 §
EISSINIISS UE-aNT Al & ey J AR A frwearsa
ISifafam S ARTA 3fiITEs (GDC) & FUGHINGT &Y ST
yfaadt 3 3ifeaTss A (R-SOC) TR & HIg (SOEC 3R
SOFC Hig gl ) & d8d 800-850°C & dTaHT & b1 718 oft| s
LSCF-6482 3R BSCF-6482 TR $aides alelt Ul SOEC g
1.3 &t R 0.71 Acm? 3R 1.4 A.cm? & 3fABaH gddq= g9
fezarelt &, 519l 0.95 A.cm2 3R 0.77 A.cm?? & IdHH 89ed 0.5

Development of Solid Oxide Electrolyser Cell for
Hydrogen Generation

Efficacy of nanocrystalline Gadolinium doped cerium oxide
(GDC) synthesized via hydroxide co-precipitation technique
as an interlayer to mitigate the undesired reaction along
with the reduction in thermal mismatches between the
air electrode and YSZ electrolyte was investigated under
reversible solid oxide cell (R-SOC) mode of operation (both
in SOEC and SOFC mode of operation) in the temperature
regime of 800-850°C using single cell of configuration
Ni-YSZ/YSZ/GDC/air electrode: GDC/air electrode through
I-V characterization. Wherein cells with LSCF-6482 and BSCF-
6482 air electrode show maximum current densities of 0.71

ANNUAL REPORT 2022-23
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& I 37R SOFC 18 # 800 it A W St 778 &1 A
¥ gfg & 1Y Fedt ugfal & MY BSCF 3R LSCF I3 & fore
0.58 Nl.cm2.h"' 37k 0.30 Nl.cm2.h" & 1881 3dTed 800°C
3R 1.3V IR U 1 TS §

HAA TR 3t AU & fav FRegas efares-aghaa
TgS e g1sfaE Bididbefere

HIFAA Sgcteh o A1 HRTAAIT S9e1 WIpIee HATES B
IS & U RGN Rl BT 3TAPT B U, YG Mo-Bi, WO,
(0.4 pA cm?) &1 T H PPY / Mo-Bi,WO, (220 pA cm?) ¥ 80
I 31 Bleieic Bcd UTd fasa sr 2|

A.cm2and 1.4 A.cm? at 1.3V in SOEC mode whereas current
densities of 0.95 A.cm2and 0.77 A.cm are observed at 0.5V
and at 800°C in SOFC mode. Hydrogen generation rate of
0.58 Nl.cm=2.h™" and 0.30 Nl.cm2h™ are obtained at 800°C
@1.3 V for BSCF and LSCF compositions with an increasing
trend with increase in temperature.

Nanostructured semiconductor-conjugated polymer
based hybrid photocatalysts for efficient solar water
splitting

Using an unique approach of combining Aurivillius double
perovskite oxide with conjugated polymer, 80 times higher
photocurrent density was achieved for PPy/Mo-Bi,WO, (220
pA cm?) than pure Mo-Bi, WO, (0.4 nA cm).

Morphology tunable and upscale fabrication of polymer nanostructures, Synthesis and photoelectrochemical response of
polypyrrole/Mo-Bi,WO,, Photocatalytic water splitting of multiphase copper-cuprous oxide/polypyrrole heterostructure and
possible mechanism

U 99 AR ora Il B H-glass 9™ @ s &, 5@ A newly developed glass material, named as H-glass,

A & AA-31BR &, 3N g & fRvrsi & wream A H, 3ared didt
P fOI0 297 P10 T Bicibasies fafdfe o1 ugef oed &

Film deposition

with gold nano-islands demonstrating visible light active
photocatalytic activity for H, generation via water splitting.

Dewetting at 823 K in air
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Schematic presentation for the formation of Au nano—island formation on H-glass
substrate and its sensing activity
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(Li/Na)-31m defdl 3R qrEiflier & fav &pret snenfia
faursis &1 fas

DST aiffes \fiar S68-2021-22 & FHieish! gRT a8 718 B
15T & vie #, CSIR-CGCRI A ¥Rel FAHi0T Ui, SR +fifaes-
RIS o7, 3pE ofd Rl 3R fAgd IRe veeH
F T J 7dH WA F Y 3l TR TS-oRR fauTsie
(2045 pm) faPBRIa fsar 81fdefd TR JuveR 7 33d JRan
GfAe3T &b A1 3 Salell AR 07 feEmU| YR JARE B
39-8139 fasTe &1 718 31ef-waanfard s9a 39 7MT BT 39TPT
FP 50 Hiex dars 31R 60 Al TEE & Al & w § dIR fasan
T AT AT 2T8-oRR 31eelfdA GuR 3menfvd fARIA® IR
RIS I-Biidd, Saifaedd 3R SaaeIdbtdbd Ul & Sfid &
38, 9 (319 PP, PE, PP/PE/PP) 31K JRBURIR (TR IWR) F
foTe OIS ToReR el P AT JerIT ol T8 | T 37icpe) & Tl
et fos fapfid IR AR aIfifRAS PP/PE MR AW &
A1 T4 & | cieRebet TRI8ToT /1 €1 o dTe, 3 faepfid favrsies
@I A1 21 & fa EPSILON Carbon Ltd. @ A5 A srn &1

Development of paper based separator for (Li/Na) -ion
Batteries and Supercapacitors

In the context of action plan suggested by the reviewers
in DST Annual Review Meeting-2021-22, CSIR-CGCRI
has developed ultrathin paper tri-layer separator (20+5
pum) with novel composition via facile fabrication process,
improved physic-chemical properties, excellent thermal
stability and electrochemical performance. The developed
paper separator showed good flame retardant properties
with enhanced safety features. The paper separator was
produced in roll form 50 m length and 60 mm width using
in-house designed semi-automated double decker machine.
The phisyco-chemical, electrical and electrochemical
properties of developed tri-layered ultrathin paper based
ceramic separator was examined and compared with
commercial separator membrane for batteries (such as
PP PE, PP/PE/PP) and also for Supercapacitors (paper
separator). The data obtained demonstrated that developed
paper separator is comperable with the commercial PP/PE
based separator. After completion of labscale testing, now
developed separator has been sent to EPSILON Carbon Ltd.
for commercial trail.

Q_._
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Indigenously developed paper based ceramic
separator for application in LIBs/SC with separator
specifications, process steps and electrochemical
performance
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"CSIR §ISSISH eaicilstt (HZT)" MM SricH

g9 oM W BRiHH & dgd, Rgas IHIA JHTaIgs (3RaN37)
W CeO, FHUM, NiO Tied 3R MoO, FHRISH &l &4-Hig
HAYOT fBAT IRATI MoO,/rGO YIS TR Pd Y BICI-5HT febam
IR ATl ARSN3N AR MoO, I BHR & A9 (25°C) W 1%
H, 31 & feIT 94% (3199 aTeTl bl Ueh et & U1 3HRId Hed) B
Tde2MNetdT (AR/R) R@rE |

i l
il
|
Remstancs (Mo
tn
=

TEM image of MoO, Nanorods

Biiifad fAdEe &1 9d1 P & fav ImhH-fed 3iiaarss
FNemifSie snenf¥a AW &1 A

HSell 3R AN 3G § S Bifed fAdde &1 Idl i+ &
feIe REeT BRrge-3Menid IR f[AeAd v 70 91 La,0,-81=
y-Fe,0, AR B a1 bl §gd &H Higdl (1 ppm BIHICH
& ol 15% ufdfesan, 5 ppm Biffe & fow 20% gfafsan,
3R 10 ppm B & AT 24.8% wfdfesan) & &9 3pE
ReitegeH veffd axar §1aeais &9 & 39l Arduino
UNO HTSehidhelery &l 3TIPT B alell Tgell FAPIAEl-¥dR T
clersy faefad fbam 7 &1

Functional Materials and Devices

"CSIR Hydrogen Technology (HZT)" Mission Program

Under this mission mode programme, in-situ synthesis
of CeO, nanparticles, NiO nanflakes and MoO, nanorods
on reduced graphene oxide (rGO) were carried out. Pd
on MoO,/rGO composite was also photo-deposited. rGO
supported MoO, showed sensitivity (AR/R) of 94% (mean
value derived from a series of gas pulses) for 1% H, gas at
room temperature (25°C).
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Response pattern of the MoO, based

sensors when exposed to a pulse
train of 1%H, gas in air

Development of graphene-metal oxide nanocomposite
based sensors for detection of formalin adulteration

Spinel ferrite-based sensors were developed for the
detection of trace formalin adulteration in fish and meat
products. La,O,-doped y-Fe,O, sensor exhibits excellent
resolution between very low concentrations of formalin
vapor (15% response to 1 ppm formalin, 20% response to
5 ppm formalin, and 24.8% response to 10 ppm formalin).
The first lab-level prototype using commercially available
Arduino UNO microcontroller has been developed.

A lab-level prototype for the
detection of trace formalin
adulteration in fish




IR B IR-3TBMS Y & fAU IoT-HaH Uige-3iTs-
PR AR 51 fap

T Bl Ueb §g I JRICNIHISR (SIUTHTS) &b Siae dbHebel bl Tl
T & fv Tfial @R IR (Seidre B Bh-flicg 3™ige)
P 3uAPT a1 IR o1 HRih Soiaels & weled & fav UH
Fierfte 6 3wPT & gRUIRaRy JIR e SRET 8 I/
319 T UT 5T T Je 1 Y AT (LOD) AIpiifaie
TN SRS W 5 AISHHIER (M) & STamHH §1"

FARIPImE v & fav wo, / b AfewifSe gdelt
el @1 fasra

WO, 3R Rgs AehH 3iferdTgs (rGO) Hellfald WO, Scid el fes
gdeil fihed! B Jldd-3iet 8 BIT ddb-ics &l 3TART aveb ITO
AT ST Wsdee W ST fo6dT T Tl asft & 37 dga &
gfafshar & U BRI & ®U & RN Aigar & YuTd &1 3eR—H
e I/ emiTg & 1 f5 Wo, H rGO Y 2MfAet B3 A Yg
WO, SaiagIshife el &l qo- § SIS cardl 4 1 86 Tl
e @I dT 10cmX10cm 3THR A% T 7= 2T

T

OCT 3FRIFT & faw 33d A1-$ifAas Ry 3iiftesa B
&1 fap™

UHRAIGIE] -SRI SIS ddb-iTas Bl 3TAPT PHech, fae S8 =H1-
ESNT8 Aeel-Ufcied (Ge, Al, P, Pb 37k Ga) Wg-3rs Rfcia
S 3MeMRA 3iifPdmd weer e [Aead fasar m=r a1l g9
YHR IR MBI FIe 30 BIEsR 3 1100 nm F 1600 nm dH
§isss ASE @1 1074 nm CW U9 Id TR UfthT & dgd 100 mwW I
3fEP IcTe UTaR fe@mrn|

P Hadl & fov Hewyg/AEees e BlEaR ook
(TFL) 9oTTeit
Ifiavul/3ed IRAGHT BT 3898 G ®U A Fclal,
Hiaprcitat, IRl 3R S W § /Y Hde arsfiemor/
TeieH S fafiia fRAfeean 3rgeRinTl &1 @fard e arelt 2gferas
BIZR TR (TFL) db-1ep BT waceft fadrT &3 Hfed W Cw/
Modulated TFL &I -3 AR IR1 &1 T &1 3aPT wedrh
Rttt & Affre IUTPT & e e Jurdl Hiciersd daR &3 &
foTe 3ueh 2l yeer 37K i1 goTTelt f3sTTe S &t ufspan
&1 TR I8 Melerey ™ & faw CGCRI 3R 3ehr Tearht
GRT IYTh W ¥ 341G Teieft 3rRieT g1 fosan s &1

Smart City

Development of loT-enabled point-of-care sensors for
non-invasive detection of neurotransmitters

Flexible planar sensors (screen-printed assembly of
electrodes) were deployed for the electrochemical detection
of target neurotransmitter (dopamine) from a drop of sample.
Deployment of a nanocomposite for the modification of
working electrode resulted in doubling the sensor signal.
Lower limit of detection (LOD) obtained so far is 5 uM of
dopamine on nanocomposite modified electrode.

Development of WO, / Graphene nanocomposite thin
films for electrochromic display

WO, and reduced graphene oxide (rGO) modified WO,
electrochromic thin films were deposited on ITO coated glass
substrates using sol-gel dip coating technique. Influence of
rGO concentrations had been studied as a function of faster
color switching response. It was observed that incorporation
of rGO in WO, enhanced the coloration efficiency by 4 times
compare to pure WO, electrochromic films. The films had
also been upscaled up to 10cmX10cm size.

Development of advanced nano-engineered specialty
optical fibers for OCT application

Using MCVD-solution doping technique, bismuth doped
nano-engineered multi-elements (Ge, Al, P Pb and Ga)
co-doped silica glass based optical fiber preform was
developed. Fiber drawn from thus prepared preform showed
the broadband ASE from 1100 nm to 1600nm having output
power more than 100 mW under pumping at 1074nm CW
pump source.

CW/modulated Thulium Fiber Laser (TFL) system for soft
tissue vaporization/ablation

The aim of the project is indigenous development of
Thulium Fiber Laser (TFL) technology targeting various
Medical applications such as soft tissue vaporization/
ablation primarily in Urology, Oncology, Gastroenterology
and Gynecology. Lab-scale development of optimized 150
W CW/Modulated TFL had been completed. The Industry
collaborator is in the process of designing suitable thermal
management and control system to produce an effective
prototype for surgical use in Urology. The translational
research has been complete jointly by CGCRI and the
Industry collaborator for the commercial grade prototype
development.
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A BIgR 312 eeEHH ot & fAv 3ugwH DFB Bl
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Design and development of DFB fiber lasers array
suitable for linear fiber optic hydrophone array

Technology for making of Erbium doped ultrahigh NA with
low core based photosensitive optical fiber suitable for DFB
laser had been developed. Output power of lasers was found
to be >50 yW with uniformity within +2 dB. First prototype
laser array (2 Nos.) with eight elements had already been
delivered to Naval Physical and Oceanographic Laboratory,
Kochi.

P

lfl-:_l1lr11l|||'l|||

ETTTEYn

(a) Output of seven laser from array system captured in Optical spectrum analyser unit and
(b) phase noise analysis of laser

3PS loT # AR F fAv TaR 3R R_fAafo Rf@AfaH a3
& P &g (CIMES) &Y 31941

S MAfA & 3Hefd 319 des U Heaqul 3Tfed 9 TR &
. fOIeieE A 937 97 3R a9 3719 dTett @18 @8 & 50

T3t I AP B g TR YeTd Y & o BigaR 3iifes
AR 3neRd fRA AR yoref &1 grRie 341

Establishment of a centre of innovation & manufacturing
eco-system for sensors (CIMES) in industrial loT

Under this activity, important achievements so far achieved
are:

e Trial run of fiber optic sensor based condition
monitoring system for railway pantograph over 50
km in live line from Sealdah to Budge Budge and
back.

(a) View of the instrumented pantograph and (b) front end of the software

o HIER S I (FBG) FR 37meRd iy AR fsad
13537 I 81 IR @RI, 7 31K AT BT At &1 FR
&I HaeALMNeTdT W 188 Hz & RIURT ISIHA HGRd &
A1 ~1000 pm/g &1 TROT A &1 JHT 2 g (0-p) T &l

» Fiber Bragg grating (FBG) sensors based seismic
sensor has been developed. The sensor measures
acceleration, velocity and displacement. The
sensitivity of the sensors is typically ~1000 pm/g with
a resonant frequency around 188 Hz. The range of
acceleration measurement is up to 2 g (0-p).
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FBG based seismic sensor <
o WTATHAS R FPRM & folw 2 315 B W & « FBG technology has been used for the development
fAPRT P fAU FBG ddb-ie ol 39T fosam TR 81 IR of short gauge strain sensor for structural health
Jde W P AT g F Tq1o-T1Y deble AT B monitoring. The sensors are surface mountable as well
e e A ot &1 et 3 fRRIE RS 59 weR as embeddable in a concrete structure. The typical
3 e N — specification of the sensors are as follows. Gauge
&l I » 100 mm, ; : 16 pm/pe, length: 100 mm, Sensitivity: 1.6 pm/pe, Measurement
HT9 ¥ /- 4000 pe, S e FC/ APC AT SC/APC range: +/- 4000 pe, Lead cable: armoured with FC/
PG P 1Y T &b felw ugeh AT SS304 APC or SC/APC connector, Material used for the

encapsulation: SS304

FBG based short gauge strain sensor
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ffie-vifame fAfda el $1 HA9or: Fe1/3r9fde-51a
3AR 3R arsfievor 3T & fav ve 7 3prelt didt i
Genicd
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fooen RRifie-diferR fAfda A ifheged foieell IR &1 78
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GicTigiAATTHIS & 3UAPT A HH g AR &b A1 8 HRifcids
TREAT P11 1| RRIAS Fawge W RBR 3R I0H SRiicis
TR 9911 & felv fafia SifdsT efSPBIvT &1 UdT &I ST FESEM,
EDX 3R XPS f3aull &1 3kT ves g fRifeer & v
ST &1 fAHToT 3R Ui fasa ST 3T I atet! faieett A 20-
32 LMH/bar &1 di1 & Wa<6 STl qReTRrdn HafRfd &1 3R cu(ll)
& eI 99.5%, Pb(11) 3 fTT 99%, As(V) & feIw 85% 3R 60% P
foTe 5smg/L STeliE g1 | Cr(vI) & v I=aH RGP TaRid
DI FARM ITAR & A1 GRS BRITED TRd Pl gl Hofgd
e e &1 quf gH: 3udhT dwg 21l RAfie Jevde R
iferRe BrIfde wd & iy A 1eT 131, fSaH 3 f@icedl &
o1 H T FaTe 3R 31aiigpha 07 fazame e

FA A Yg T 3R Jeaa 3l H wifa § gur F fav
fRreeh-3menia adiel &1 fas™

FiRIUfehed RAcH-Henfad si3ifer @ftd oa-vegfd-n Afad
SR EIEgIbIfad fEiectl Bl JuResgIbIfad U7 (Hudh HIof
~159°) & T AHAAYAD AT fosam 721 3R 9t & et sHceM
GerehRUT o feIw 3UAT fa5aT 31T | 39dPT JHY f&ieet! 4 ~100LMH
& @R Y18 &3 3R 1 9R F HiY-Yell 2 Bicct! ga1d R drA
3R IR SR P T GGHRUT & GRTH SPE STet IRATP Il
(>99%) Ul o1 He2l faa, Sl 33 31T FHY BTegIhifed feleait
& e B g vformell Fifdd e 2

3N 3afAre THTEAT BT ITPT FIP HISHIVETd TRIHAR
31k 39 e[ Fi 3= 3931 F fAv Bieett 3menfvda Meesy e

a2l R et eTRd ArEhiveTa SR T dfdsar
1 9 Ibet (50 L) H farepd fosam ara &l Ig widhan 3fd gaisit
TTE UG 33 & Il 3Pl TR 37RANCE SHufedisT Hieidbicl
F A1Y-T1Y gEgithicis RRIMAG Beelt & P ARIdH
QUUT & /Y I ITachdl YaH Bl 8l SHb 3ed RR1fAS
HIShiftheee (MF) 3R 31feRggh (UF) fieett & onfiiel -l
T ufgsan &1 3uTPT avas AT ArsdIve! balfed d sia
geF P IAIGA P folv TN SareRT & et a1l & @
AT AT THUS fieet (1.2 um 8% 3eR) g 3k v 3
1 off, Ju fRieet (0.01 um B 3TPR) TegfAar wHeA &R A4
TRIfAAT IR A &1 2| MF f@icedt 3= Figdl SR (CF, 2.01) $

e AR2E Wb

Membrane Separation Technology

Synthesis of ceramic-polymer composite membrane: A
novel next generation technique for water/waste-water
treatment and pervaporation application

Thin film ceramic-polymer composite nanofiltration
membranes were prepared over ceramic substrate by
interfacial polymerization (IP). Use of polyethylenemine
with trimesoyl chloride and glutaraldehyde crosslinkers
gave rise to dense crosslinked structure with low pore size.
Different coating approaches were explored to form stable
and uniform functional layer over ceramic substrate. A series
of composite membranes were fabricated and characterized
using FESEM, EDX and XPS analyses. The membrane with
optimum properties exhibited clean water permeability in
the range of 20-32 LMH/bar and highest rejection of 99.5%
for Cu(ll), 99% for Pb(ll), 85% for As(V) and 60% for Cr(VI)
from 5mg/L aqueous solution. Complete regeneration of
the robust ceramic substrate was possible by removal of
the polymeric functional layer with free chlorine treatment
followed by ultrasonication. Polymeric functional layer re-
fabricated over the regenerated ceramic substrate which
showed similar flux and rejection properties compared to
virgin membranes.

Development of membrane-based methods to improve
the recovery of pure water and valuable products from
the waste

Fluoroalkyl silane-modified kaolin coated clay-alumina
compositetubularhydrophobicmembraneswere successfully
fabricated with superhydrophobic property (contact angle
~159°) and used for water in oil emulsion separation. The
optimal composite membrane demonstrated a steady flux
rate of ~100LMH and excellent water rejection (>99%)
properties during the separation of water in hexane and
toluene emulsion at a cross-flow trans membrane pressure
of 1 bar, proving it extremely competitive in comparison with
other composite hydrophobic membranes.

Membrane based prototype development for higher
yield of microalgal biomass and biofuel using industrial
waste resources

Indigenous ceramic membrane based microalgal biomass
harvesting process was developed in bench scale (50 L). The
process offers high productivity with negligible irreversible
fouling of hydrophilic ceramic membranes along with air
assisted backpulsing protocol optimized for providing a
reasonable regenerative effect. The objective was unraveling
the outsize obstacles of biomass dewatering for production
of biofuel from mixed microalgae consortia using ceramic
microfiltration (MF) and ultrafiltration (UF) membranes
incorporated cross-flow filtration process. MF membrane
(1.2 ym pore size) was constituted of clay and alumina,
the UF membrane (0.01 um pore size) was made of a nano
alumina layer on alumina support. The process parameters,
such as transmembrane pressure, cross flow velocity, etc. was
optimized to increase the overall efficiency of the harvesting
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1Y-T1Y diegH FHI RS (VRF, 2.04) P A1 3= YdTE (315.29
LMH) e &t 1
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&6 faffig #E1 & A 2 inch MgO-C g&RI e IR fbu U
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HTRAIBRUT 3R 2 2T UfeRier 3R 10% Ibrse SR MgO-C
J gor-a HeTRoT gfaRie o7 yefefd fau
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3Yh 37K Fale IgT g3 1137 4 7 Ah FAAd &l 77, 3R
ST & ITALIT P 3R TR 3eEPIp YRR gRT A 77 =
P SIE YRI&I0T 3TN faedT SATeaTT|

process. The MF membrane provides a higher flux (315.29
LMH) along with a high concentration factor (CF, 2.01), as
well as, volume reduction factor (VRF, 2.04).
Nano-selective, bio-mimetic membranes for integrated
biotechnological production of biofuels from
lignocelluosic biomass

Ceramic-polymer composite hydrophobic membranes had
been prepared with an aim of enrichment of butanol and
butyric acid from aqueous solution. Polydimethylsiloxane
(PDMS) coated ceramichydrophobicmembraneswith contact
angle in the range of 135°-140° were prepared. Process for
synthesis of sulfonated poly (arylene ether sulfone) polymer
incorporated ceramic composite membranes had also been
initiated for further studies. Method for HPLC detection of
butyric acid had been selected and calibration has been
performed.

Apaedist

Refractories

Development of low carbon MgO-C refractory for clean
steel production

Two different nano-carbon sources coded as N22 and N33
having surface area of 106 m?/g and 75 m?/g had been
selected for the development of MgO-C refractory with the
varying nano carbon content of 0.5 to 1.5 wt% with a fixed
total carbon content of 3 wt%. 2 inch MgO-C refractory blocks
with varied amount of external and in-situ nano carbon were
prepared and evaluated. Nano carbon containing samples
exhibited better strength, oxidation and thermal shock
resistance and comparable corrosion resistance properties
w.r.t. 10% graphite containing MgO-C samples.

Development of a cost effective refractory lining
materials for induction furnace suitable for production
of quality steel

A ramming mass composition suitable to remove sulphur
and phosphorus effectively from the steel composition was
developed. 6 Ton material was supplied for industrial trial
after getting the furnace availability confirmation from the
industrial partner M/s. Ispat India, Raipur. During the trial,
3.2 Tons was used for lining the furnace. The trial was not
successful due to the bottom leakage; the remaining 2.8 T of
ramming mass was lying unutilized and wasted. Another 4
Ton material was processed, and the trial will be conducted
once the industrial partner finalizes the date based on the
furnace availability.
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Specialty Glasses

Microwave melting of glass: A potential method for
tailoring glass properties

Optimized phosphate base glass with Fe doping was melted
in air, inert and reducing atmosphere under microwave
heating and compared with conventional glass prepared in
air. Although glass prepared in conventional resistive heating
darkened, glasses prepared in Microwave heating remained
transparent. UV-Vis-NIR spectra of glasses prepared in
microwave heating in air exhibited transmittance ~ 80%
in visible wavelength similar to the glass melted in inert
atmosphere.

(A)

Central Glass ard Coramic fo
a b « |
T e e T L L
i d d 1 1 || 1 1 1
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(A) Glass melted in microwave furnace in (a) reducing atmosphere; (b) inert atmosphere; (c) air (d) Glass melted in
resistance heating; and (B) UV-Vis-NIR Transmittance spectra

200 mL wife HRAT & 3.61 g/cc fafdsvor ufwaor st
(RSW) g BT HANOT

CSIR-CGCRI 7 &1 & # feoe A fafd & mregw & 200 mL
TifeTH Hfaad H 3.61 g/cc I-cd ATl RSW TRT (31-3CTeTS38)
fAead fsam am FART B I g1, 3dcds i, Tal T,
TS el o 1 % JRAR 0T S FHew # 0Tl &1 IRID! A fAeTH foban
3R wfafcaifd TRqd 37 Irad & off s 6 181 39 TeR JaAfva
B 3R 3P TR WaeH Bl 3 fezm sr=n &

Synthesis of 3.61 g/cc radiation shielding window (RSW)
glass in 200 mL platinum crucible

CSIR-CGCRIhad recently developed RSW glass (un-stabilized)
of density 3.61 g/cc in 200 mL capacity platinum crucible
through tilt casing method. The synthesized glass closely
matched properties in terms of density, refractive index,
Abbe number, % transmission with that of specified values
and reproducibility was also checked. Thus synthesized glass
and its transmission spectrum are shown below.
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(A) Polished 3.61 g/cc RSW glass (un-stabilized) (B) Transmission spectrum of the polished RSW

FAfI P BT faBM 3R 15 L el Hia e H Jaen &
fesan AEE] ST AqHer

3= Hotl- Afh R & foe, FARMTE-SIe BRbe BT &
AT & ST &1 A BRibe B 3 W 3MeRd doR 3
ST UHTBRR 8ld &1 CSIR-CGCRI 7 Nd3* 818 @sR &1 b
P T IR Ffed & AT BIR (Cu?*) 3 Bihe Hd AR
faaT 2Tl PR (Cu?*) 700nm-1300 nm F TT 3 &7 & faga
FrIhI fAfsR0T B 31aeifiid B & |em &, S 1053 nm a1
e R 30fSd Nd** 3T gRT 3cafsld @R Wbl & 3raeifid
P & v 1fAarf F I gt 1 Fois B B IS TR
P YA JIBIP, Nd F 2He fadAR 3 I[UTich: BRbE Hid 3R
31 e IOT & e H 3gierd f35a I 20TINd: B Bid
& 1Y JUTd TS TSI S AU 3maedes 3iifedser 3R e o
B U A & foIU Feis i scifebl bl 1L 3R 5 L Wb Afee &
TR fesa s e

glass

Development of cladding glass and optimization of
process parameters of 15 L scale glass melting facility

For high energy-high power lasers, Neodymium-doped
phosphate glasses are preferred. These lasers have large
aperture amplifiers based on Nd: phosphate glass discs
pumped by Xenon flash lamps. CSIR-CGCRI had developed
copper (Cu?*) doped phosphate glass for effective edge
cladding of Nd3* doped laser glass discs. Copper (Cu**)
is capable of absorbing electromagnetic radiation in the
wavelength region of 700 nm-1300 nm, which is essentially
effective to absorb laser light emitted by the excited Nd3*
ions at 1053 nm wavelength. The chemical composition
of the clad glass had been optimized with respect to the
refractive index, coefficient of thermal expansion of Nd:
phosphate glass and other thermal properties. The clad glass
blocks had been prepared in 1 L and 5 L scale meltings to
achieve the required optical and thermal properties essential
for effective edge cladding with Nd: Phosphate glass.

(A)

(B)

(A) Annealed clad glass blocks and (B) Nd-doped laser glass block of size 310x165x45mm?

CSIR-Central Glass & Ceramic Research Institute, Kolkata
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fafeer 3nenia @R e 3R 3umvoil & AU 3ad Rstel
3AIEA & WY JR BR bid R TARTAfRT 3R @d-T6TE
Pife &1 fadr

Si BIdIafeed AR Il B BT IR 3M3eYe HY agH & far,
EBSIHIaE (STe AP PIVL: 121+3°) AAURY RAferesT 3nenid
UARTRM PIfET B 98 3MBR F §1ae alcd IR PR B
(SCG) R THEATIdD STHT faT IRAT T 3FHICS TR HaR Hid
&1 et H, 400-1100 nm a1 & 357 & 371 F=R0T H 4-5% Y
3fg 3 1 @fda sce A fAfifa IR §7al A fom Aftd veeiish
3 A AR 47Tt B o 7 341 (>4%) BIA-Be (1, ) FaRfd
foa| f39 PIfT d-iies o HIETH I 150 mm 3THR & A1S] ASH
fRifeier P ASI¢ed (SLS) W T Uabel TR ZrO, QMH Tio,
37eniRd VEARTTRMA & Y JRETSSIbicId (T b BIUT:
5-6°) &Ia BT oft faasfrd & 718 37K fom1 afdd SCG Y g &
TP 4% P13 HIeIdbee T-cd e fa1 IR M|

Development of antireflective and self-cleaning coatings
on solar cover glass with enhanced power output for
silicon based solar panels and devices

To enhance the photo power output of Si photovoltaic
solar panels, hydrophobic (water contact angle: 121+3°)
cum mesoporous silica based antireflection coating was
successfully deposited on large sized textured solar cover
glass (SCG). Compared to uncoated solar cover glass, an
increase of 4-5% average transmission was observed in 400-
1100 nm wavelength range. Solar panels fabricated with
coated SCG exhibited a higher (>4%) photo-current (I )
than that fabricated with uncoated SCG. A single layer ZrO,
incorporated TiO, based antireflection cum superhydrophilic
(water contact angle: 5-6°) mesoporous coating was also
developed on 150mm-150mm sized commercial soda lime
silica glass substrates (SLS) via dip coating technique and
a higher photocurrent density of about 4 % was noted
compared to uncoated SCG.
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CSIR Missions and
Theme Activity

Mission Mode Projects

Biomaterials, drugs and implants technologies for dental
and musculoskeletal reconstruction

CSIR-CGCRI successfully developed an indigenous process
technology for designing and manufacturing bioactive
ceramics reinforced osteoconductive high performance
polymers composites based interbody spinal cages implant
offering a number of financial, psychological, and clinical
advantages over commercially available bio-inert metallic
spinal cage implants. A spinal cage implant prototype
fabricated by using in-house 3D printer for potential
application in spinal interbody fusion surgery had also been
demonstrated.

Spinal cage implant prototype for spinal inter-body fusion surgery applications

grfaed Pra 31fd BAG1, BGZ 3R MBG &I faffia sa-13fi &
PASE faget-2m fafd gRT Si0,-Ca0-P,0,-B,0,-Na,0, Si0,-CaO-
PO, NaOZnOMgOKOEEﬁ'\’SlO -Ca0-P,0, NaOZnO MgO
STeRe oMot & ﬁ%ﬁﬁﬁmwwgﬂ%m
gesiiiierse 3R IrUfaRd Big BT & WY 3R 31® T
AT Mg-Zn-Ca Mg erq ot fAsfa f35a s omiag S r s
T8 Mg-iy e1g3ii R HAp 3R SRiefaRd e & @isH fRs®a
H1 39T gt IR & dsft & FR1ae @t R ez & foe
TTE ST I 13531 511 bl &1 HAATHR— FRC TIRMUI R 31
HIH P &3 & U H, g9 851 YARIIUT P 92 &b R4 H HAp
A e-glass BT IUIRT = Bl JFeRIdT 3R BRIG BT B
foa &, o aaT =il & 1 I ra/RRifAe ggl YR GHl
SI9-TfPIAT (SER EEI-TQ@RIU F T FRaM) 3R Hsigd
i 1Tt o AT SRINT 31T 15 & eI 35 1T wibetT 21
Tda d GBI 3T Il & e fAfaen $efgs/
mmmmﬁmmﬁm

B! I Si<100> TsHe W AR &I B |-t 7Apf #, M-
W diferR MedR (RN RAdT) &1 39APT &P Si<100>
Isaee W RAfaeH ifedfieeiss e ReRa & 1, Gas

Different compositions of bioactive glasses, viz, BAGT,
BGZ and MBG had also been successfully synthesized
from  SiO,-CaO-P,0,-B,0,-Na,0, SiO,-CaO-P,0,-Na,O-
Zn0O-MgO-K,0 and SiO,-Ca0-P,0,-Na,0-ZnO-MgO based
systems by melt-quenching method respectively. Further,
new Mg-Zn-Ca alloy with and without hydroxyapatite and
bioactive glass coating had also been developed. It was
observed that plasma spraying of HAp and bioactive glass
on new Mg-alloys could be used effectively to control rapid
degradation under in vivo conditions. As part of the other
study on craniofacial FRC implants, assessment of feasibility
and advantages of using HAp coated e-glass as component
of bone implants were completed, which demonstrated
that this glass/ceramic bone implant with both bioactivity
(improved bone-implant interaction) and strong mechanical
strength, can be applied in load bearing application areas.

Development of Silicon Carbide/Oxycarbide based
Materials for Direct White Light Emission Applications

Silicon oxycarbide films were prepared on Si<100> substrates
by both sol-gel and magnetron sputtering methods. In sol-
gel route, silicon oxycarbide films were developed on Si<100>
substrates using pre-ceramic polymer precursors (various
silanes) followed by thermal annealing under controlled
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16 1000°C R 3434 (Ar) ardraror & efe UHiferT B g | 832
e Arf & @ream A Si<100> JHfd RAfdwn iwiieeizs
O T e o 1Y, SiC oY Afra 3mi/3iTeRils (Ar: 90-95%
& 0, 10-5%) ¥ Tex fasan | A3 T adb-ie d Sic
B G Ar T IR BT ITIPT FRP Si<100> WRLEH R SiC
el &l STHT B & feiv IS fosam a/m a1l Si Jsided w®
A e sifefiemaiess 3R Sic el 3 e9ammM 337 (400-
650nm) F 3 dfiddT aTel AT PL WaeT @ SRR Hifesd
J PHIF 60-80, 7000-8000K 3iR 0.27-0.33 &Y ¥57 H CRI, CCT
3R CIE 919 weffa fasul

CSIR ETS3ISH el M HRIGH (H2T)

RIS faeRUT & HAR, SOEC TRI&I0T HIdihicT AIPHer se
goiaers AT Uhd PIRIGBEN F A ¢36mm 3R 50mm x
50mm 3TRITH & PIABIN &b A1 Y b I &, o LSCF
3R LSM R gcidg1s ald &, s 19: H, 3g91d & 1:1 R 3@d
U g-30g W SRR Al 81 ThH! Hig &b ded 044 A.cm?
@0.59V df 37k EC #Ig & d&d 0.75 A.cm=2@1.5V dt &I acdH
gcd LSCF TR Seideis & H1Y 50mm 3R & A & folw g
$ ST &, S S 37k vl Aig & d8d ~1A.cm? 3R 1.2A.
cm? P A P J1 JAH I AT b A0 W1 ST 811 KW
SOEC ¥ & U A Ul deid 1 vl Rigeied & RArgecs
fapa a1 o 37R I8 CSIR-NCL & Jg=inT I fasam I 2l

3 3iTTes ge[ At (SOFC) & foiv e & ®y & Figen A
34 AT

SOFC & foiu e[ & ¥ § BRIeT A 37 fATI &1 39APT v
&bl 3 N UgeT & ded, HldRS T T YR APY vA1E Aft &
3P & fATU G 37ePT-370TT ddb-1p! ol 3TTRIT 1T 1T dARlehT
I8 & fdb ZCO (Zr, . Ce,,; O,) 3R CZO (Ce, . Zr,,, O,) P fawm
Waﬁﬁmmﬁwmﬁ/wi’fﬁwémﬁsnﬁam
ST 3R GERT i1 RRTHe g ff3d & Foa-sifarss & @
A3 AR B g1 Bl 3T 8

BRE ¢ RATIARYT YRASHTT
ufefeq fafAmior 3iR Yor-ifaes 3P & fAT 1 kW HIgaR ds
31renf¥a yoTret

U QBH ¢fiAE 8%s8 CW 300 W HISeR aloR T3T &1 bl 2Tl
IR H, 358 TIoR Higge &1 hies SR WasTHG cloR caTaiiait
foifiies, siefi=PR gRT foba 31 78T & 31k CSIR-CGCRI gRT A d
TICIeT8Y gIRT &iTq els A $ies TRIe Bl YGeiH S1eTR H 3ucie 3t
RE P aMOISAD IcdTal & GorT H MATSAS ST IR &

atmosphere (Ar) at 1000°C. To obtain Si<100> supported
silicon oxycarbide films via magnetron sputtering route, SiC
targets were sputtered in mixed Argon/Oxygen (Ar: 90-95%
& 0O,: 10-5%) gas flow. Magnetron sputtering technique was
employed for depositing SiC films on Si<100> substrates
using SiC targets and pure Ar gas ambient. SiC films were also
developed on Si< 100> substrates using SiC targets with defect
engineering via He-ion (He*) implantation technique. The
developed silicon oxycarbide and SiC films on Si substrates
showed high intensity broad PL spectra in the visible range
(400-650 nm). The above coatings exhibited CRI, CCT and
CIE values in the ranges of 60-80, 7000-8000K and 0.27-0.33,
respectively.

CSIR Hydrogen Technology Mission Program (H2T)

As per the project deliverables, Solid Oxide Electrochemical
Cell (SOEC) test protocol optimization was initiated with cells
of dimension $36mm and 50mm x 50mm with fuel electrode
supported single cells having LSCF and LSM air electrode
with in-situ steam generator keeping the steam: H, ratio at
1:1. Current densities of 0.44 A.cm2 @0.59V under FC mode
and 0.75 A.cm2@1.5V under EC mode are obtained for cell
of dimension 50mm x 50mm with LSCF air electrode wherein
for the same cell composition with dimension of $36mm C.D
of ~1 Acm? and 1.2A.cm were observed under EC and
FC mode. Mass energy balance for 1 KW SOEC stack was
simulated in ASPEN simulation and this was carried out in
collaboration with CSIR-NCL.

Coal derived syngas as fuel for Solid Oxide Fuel Cell
(SOFC)

Under this research initiative of utilizing coal derived syngas
as fuel for SOFC, two different techniques were adopted
for the development of the internally reformable anode
material. One way was the incorporation of hetero-structures
of ZCO (Zr,,; Ce,,; O,) and CZO (Ce,,; Zr, s O,) as one of the
potential materlal/catalysts and second way was to adopt
infiltration of nano-grain ceria with the nickel-oxide in the

ceramic metal composite.

Fast Track Translation Projects

1 kW Fiber Laser based system for additive manufacturing
and strategic application

A QBH terminated packaged CW 300 W fiber laser had
been completed. At present, field trial of the packaged laser
module is being carried out by Sahajanand Laser Technology
Ltd., Gandhinagar and the performance of field trial in metal
cutting by CSIR-CGCRI developed prototype is reported
to be promising compared to that of similar commercial
products available in the market.
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CSIR-CGCRI-made 300 W CW Yb Fiber Laser Module

TS 3P & fAv RBSN EM Window & fAdfor w
WeNfiH s

B Pl IR T & oI, Tt & NIcifordpet 30T, HUT HR 3R
R & fHeg RBSN Y bl faed fasar i &mifaesad ysm
& Fif3 3R g IS U o1 +ff geaiae fasam s

Vis-MIR B 3uaril & fav aedidul-e o smemRd
Hifedhd BIgaR

HIA-HEMRA TG-9¢ (Si, Ge, Al, Hf) BTeeR SH sio, Amht
25.0 wt% 3 B 31X 3.1 ATSHhH % NIt fasRId fosar s
ofT| fABAd BIgeR pra $HI grssifaad (OH) TRl &I gera=
1.5 ppm @ &A1 ST 37K ST 2.75 HISHH & BR AN & AY
0.06 & Udcich Jabich (RI) 3R &b 1Y 0.41 BT ALATHD TIHR
faam T112.4 pm @ NIR 83 F 2290 §if8 d8 H3eqe Wag

Technology Development on Fabrication of RBSN EM
Window for Strategic Applications

For preparing green radome, the processing parameters like,
rheological properties, particle size and zeta potential of the
slurry had been optimized and Astra size sintered RBSN
radome was developed. Mechanical and microstructural
properties of the developed radome were also evaluated.

Focused Basic Research Projects

Multicomponent glass based optical fibers for Vis-MIR
photonic applications

Glass-based multi-components (Si, Ge, Al, Hf) fiber having
SiO, content less than 25.0 wt% and transmission up to
3.1 micron was developed. Hydroxyl (OH") content of the
developed fiber glass was reduced to 1.5 ppm and it showed
numerical aperture of 0.41 having refractive index (RI)
difference of 0.06 with core diameter of 2.75 micron. Output
power of the characteristic broad band output spectra
over visible to NIR region up to 2.4 um was obtained to be
19.22 mW.
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Output broad-band spectra of multicomponent glass based optical fiber obtained under
pumping at 1550nm wavelength with variation pump power
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BIRIAS fibeed BIEaR &I 3UART b ALT-IR 31¥ €24-NIR

¥ P GURBIT-eH Wa: H9-932F 3R regrerE-Reiiegq
OCT & fav 31 Tmnem

qifRd A9EE! & 1Y Hifcls BR AHASFRR BieHe
fp¥edT WwIgeR &1 fAmioT f3sar I & 37% &P1PT 330 mw
3fea Afth & I 600 nm ¥ 1600 nm dP AFARA
JoRpifeH Wl g fasa IR g

1um & 9N L had ao1 ¢ & Iy 3N BR
AFATSRR IS fhed BISER, ~ 4 pm B HR A
3R ~ 0.02 (W.m)" BT BR AT T I-T & 3R T
330 mW 37 21fth 3 12 600 nm F 1700 nm d% el
R If2AH Wl U fobu 71T &

370 URPITe-TH Wl ¥ AT Y 78 318 Rffegem
<1 um%l

His-did YfIH-ETE BER ok 2pm a1 G W
28 ns-38 ns I I T A & 1, ePIPT 1.5 W B
3R 91feh 3R TPTRT 65 W &l Uies UTeR U &1 778 &

et AR 3R IMURIER ariivfRa Hra el &gt Iwe
aref &1 fas™

U & & fidR verse 99 i amdr aret SR1-RAfcide
SRIUfaRd I & AT 3R e, 2reis a9 i
qoT & T SNATuAIRG BRare b A1 Wer Jd
TR fcigpha fAfd &Y 91 g g1 et RRAR 3l
BT 3GAPT HReb FAM IR fpu 71w 9|

&/Tq FIRIYUT Bl Flg R SRIUfaRd IR PHIT HaROT
wfadter 3R 3iRRN-vdHiHRor ¥ bl YR Hedl 21TH
TFdH SRIRfPBe 3MenRd sRitefaed S IReT fasRid
& 7S & S TieAl4V 3MeTRa AfHe TRARN & IHH
otiet fARAR Ui FefRfd el R159 TSR, &g Ashee
J SRifRy RRifie/efa e AT a1 gguo &
gyl Ig &I gAR U SRiUfded S IRaT &
HIeAH A AhTATdd Jaid fm IR 1

Efficient supercontinuum sources in the mid-IR and
visible-NIR using Photonic Crystal Fibers: Innovative

Solutions

for Deep-Penetration and Ultrahigh-

Resolution OCT

Solid core nonlinear photonic crystal fiber with
desired parameters has been fabricated and
supercontinuum spectra extending from 600 nm to
1600 nm with around 330 mW average power have
been achieved.

Solid core nonlinear photonic crystal fibers with zero
dispersion wavelength near 1 um, core diameter of
~ 4 pm and nonlinearity ~ 0.02 (W.m)"' have been
fabricated and supercontinuum spectra extending
from 600 nm to 1700 nm with around 330 mwW
average power have been achieved.

Axial resolution calculated from the generated
supercontinuum spectra is < 1 pm.

Mode-locked Thulium-doped fiber laser operating at
2 ym wavelength with pulse duration ranging from
28 ns-38 ns, average power of about 1.5 W and peak
power of about 65 W has been achieved.

Development of thermally stable and antimicrobial
bioactive glass based bone graft material

Boro-silicate bioactive glasses with apatite forming
ability within one day and acceptable cell proliferation
with strong bactericidal action in comparison to
commercially glasses were developed. Scaffolds
had been prepared utilizing these thermally were
developed stable glasses adopting foam replication
method.

The bioactive glass coating on the surface of the
metallic implant significantly improves corrosion
resistance and osseo-integration. A novel borosilicate
based bioactive glass composition was developed
that showed similar thermal expansion coefficient
as like Ti6AI4V based medical prosthesis. Thus, the
critical issue of bioactive ceramics/glass coating
spalling or delamination from metal substrate was
successfully addressed via our novel bioactive glass
composition.

550°C for 1h

Glass-coated polyurethane foam

Glass scaffold

Scaffolds made from CGCRI developed bioactive glasses
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TR -V 31R SIgATSE UI3SR Bl 3UANT b, & hHG,
Rl B f[apRd B RIMAS R RRIMAS 3fegifhege@ (UF)
fSieet or fAHToT f35am I 2011 1.5 €@ & AT 1200°C TR TegfoA-
dieATSE (ALB20) P b s RIS I\ R ~7 pm At
Ugel! WRd fadmd 61 718 oI 3T UBR Ugel WRd B [Aed Ids
50 nm (3fATAH) I &5 R I 1 3 e 37K gyl org &)
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Ceramic-biopolymer membrane  for

wastewater treatment

composite

Using fine o-alumina and boehmite powder, ceramic
ultrafiltration (UF) membrane was formed on ceramic
support by developing two successive layers. A ~7 um thick
first layer was developed on ceramic support by calcining
Alumina-Boehmite (ALB20) at 1200°C for 1.5 h. Thus
developed surface of the first layer was observed to be
defect free and porous with pore diameter of 50nm (max.).
A second Boehmite (B-H) layer was thereafter formed upon
ALB20 layer and calcined at 600°C for 1.5 h. Preliminary
permeability study carried out on these double layered
composite membrane showed a clean water permeability of
~151m2h" bar .

L

FESEM image of the membrane cross section showing the membrane-support interface and modified buffer layer

fafors gR=ANSHTC S91T

TRVRATRT & A1 T TRfAfad & Afba 9T el
3R TR & v W Shfda Swiet &1 3wPT S
(BIOPROSmar)

CGCRI A 3 YR & TG W3l BT AheTargdes giafdd fasar o,
32T, Cinachyrella cf. Cavernosa, Biemna Fortis 3iR Ircinia
Fusca @I fAfA®r W 3neRd Iiiedfead sRmeRIeT
gRafedd far &1 MC3T3 (F139 SeaRar I U 3ifeaisine
HipdR A AS~) & 1Y WiAfBes AsHsT 7 3Mse gRony
@@ (7)1 CGCRI 7 s iR fafd (=) gRT (U) PCL 3R
(&) PCL + Sielifther Picisi & F1 3th gRafid FHal Wal &
3R W ABid AT fe & 2 Je Wt AhcIaryde [defd feu
g13dam #, off R fasar Exdiege BR Afded Agds § MTT
RE 3R AA 3 G610l gRT 3ifedisdRe (HOS-Human
Osteo-sarcoma) 3R BIEsisdRed (L-929-Mouse fibroblasts)
I TSI a1 b FUh & 3ch! TUTIeR1RGT & v 316 fasam s
@I &1 3t 2 He &1 ug] (F-FaifAder) gdierr ufde smmet ug) 3iR
T fasi fayfdemer (WBUAFS), Ridasrdl B IR w9 3 oY
[CRIEIREE]]

Niche Creating Projects

Synergizing marine ecology with bioprospecting:
Harnessing marine living resources for products and
bioprocesses (BIOPROSmar)

CGCRI had successfully converted 3 types of marine
sponge, viz.,, Cinachyrella cf. Cavernosa, Biemna Fortis and
Ircinia Fusca into biocompatible biomaterials based on
silica. Primary findings with MC3T3 (osteoblast precursor
cell lines derived from mouse calvaria) showed promising
results. CGCRI had also successfully developed 2 sets of
optimized composite mats based on said converted marine
sponge with (a) PCL and (b) PCL + Jellyfish collagen by
electrospinning method. Currently, these are being studied
for their efficacy in contact with both osteoblast (HOS-
Human Osteo-sarcoma) and fibroblastic (L-929-Mouse
fibroblasts) cell lines by MTT assay and cell adhesion
tests at Sree Chitra Tirunal Institute for Medical Sciences
& Technology (SCTIMST), Trivandrum, Kerala. Animal
(pre-clinical) trial of said 2 mats is also being performed
in parallel at West Bengal University of Animal & Fishery
Sciences (WBUAFS), Kolkata.
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Electrospun PCLMNIOL mai

.

(a) Schematic of PCL-converted marine sponge mat fabrication method; (b) Microstructure of PCL-10 wt.% NIO-2 mat;
(c) Fibre diameter; (d) Contact angle (~ 62°)

TS WReA PR & AT BrEaR 91 ST &= A5
AW

35T TS 1 m, TG 2.6 pm/pe, 3R I51/- 2500 pe F Y
Ad IS BIgaR b1 AT A AR 9B 36U v ) fisfad
AR 1 m 6 3 d1d B A9 F Fam § 31R 39 YR ddll
g Y IRT3T I AU 371997 AR Y WA B B B Ad
CSIR-CBRI & SARA! & I¥a-TcHD IR GRI&0T & v IR
AT fpe ST

Fiber bragg grating long gauge sensors for structural
health monitoring

Long gauge fiber bragg grating strain sensors with gauge
length 1 m, sensitivity 2.6 pm/ue, and range +/- 2500 pe
had been developed. Developed sensors are capable
for measuring average strain along 1 meter and thereby
reducing the number of sensors required for long haul
structures. Sensors will be deployed for structural health
testing of buildings at CSIR-CBRI.

Developed long gauge fiber Bragg grating strain sensor

vadistt 3 3197 & $B-S4 4 A AP $ v &0 aPa
el TATEMAT A 37egT-oll TaAueH ra-RAvAe &1 fas™

e & A U foHT, e RveH (Li,0-AL0,-5i0,) &
ard gt &0 ofd AR Pa-RRifMe Il & wiRe
B DT (BFS) 3R &H @RI arct G, S
I ) 3R usRifharse SN 3ENRIG HR &1 IWIPT T
P! HH g & dgHA (1400-1450°C) R fasfad fasar
T o1l ReAd Sa-RRfe Il &1 e ofd fdr
3OTids (CTE) $FASE 30-200°C 3R 30-500°C &t dAgwH Hwr &
6 x 107/°C 3R 16 x 107/°C fSid=T HH U= /=7 fasfad
HTI-RRIMAE P TaAdish I 39 6 FH-21 Wi F w9 § Th
FUIIIA 3FIIRT et ThaT & aifes S0 3 UHe LM feRiel
3R 30-500°C & ATqH = F HH CTE o &1

Development of ultra-low expansion glass-ceramics
from low-cost resources for application in Cook-top
panel of LPG gas oven

Without compromising the property, cost effective low
thermal expansion glass-ceramic material in the ternary
system (Li,0-ALO,-SiO,) had been developed utilizing
industrial waste like blast furnace slag (BFS) and low-cost
aluminosilicate minerals, such as China clay and pyrophyllite
at reasonably lower melting temperature (1400-1450°C). The
linear thermal expansion coefficient (CTE) of the developed
glass-ceramic material was found to be as low as 6 x 107/°C
and 16 x 107/ °C in the temperature ranges of 30-200°C and
30-500°C respectively. The developed glass-ceramic may
find a possible application as cook-top plate of LPG gas oven
because of its high thermal shock resistance and low CTE
value in the temperature range of 30-500°C.
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AHIAD HYb BRIBH
P9It AP gt

CSIR UhIhd PI2A TeeT BRIHH & Ues WPT P w7 H, CSIR-CGCRI
J B3 AUBIcID Jgifae 3R AaeNe iAo I MR—Sd
f5U13H PRIGH BT 362 AHIoIe/3ERIEG M, T Dl
Ao & IP1aF & fov CSIR Alcisiad 3R §Fmd @i &1 39apT
AT 1|

PIere FABT UiA2I0T/I20T BIABIAT g gRT UG BT ST

20-25 30, 2022 & GRM CSIR-CGCRI, Hicdhrdl &
HIETH HHS P AJAR Rl AHRIAT BT 4fifdies wRiaror
3MRATSTd fopa I &, fSR_T et [Ayfaeea & 1 81
J T form am

16-17 [, 2022 3 GRT &TeRT, IR 24 WA, IfFH ST
B " RTebIeT YHRGBRUT TR U S1g] UfAei0T srRichH 3ot
1351 31T, 7@l CRTepIeT JRiReRUT & fAffid ugel3ll wR <=t
3R e fasam I 7| BRiehH & 39 WY BRPRY A UPT
feram

15-17 3f, 2022 & &R CSIR-CGCRI, PIAPIAT & '3ad
39T 3MeMRA FAANUTHS deb-iidd! &bl ITPT b
UISTel I[UTa] HIYGS] ST TSI R Ueb UfALIUT BRIchH
3TNTSTd o a1 o1 fora® 19 fawTiRN = T form e
CSIR-CGCRI, BB § 26-29 JeTls, 2022 & GRH
', AR 3R Heg ATRR @ar0T 9uiq & 39d ame 3R
AN fAATOT' TR 16 TR &Y Ueb 3 B s
TiA&HOT YT fobam Sr 2|

12-14 31K, 2022 & GRM CSIR-CGCRI, BIcTaTal & ‘STl
3R 3MRAT St AT & AU 39d I dbId’ R U
P ARy ufaror srRiss 3mfSid fasar s o foad
1 19 B! A |1 for|

CSIR-CGCRI, SIABIAT § 15-18 TdeR, 2022 P GRIH 17
i 1 ', RIS 3R Heg A i cefr quia &
39d aTe 3R RATT fAAWor R AR e Siere fas
gfe1oT YgT fasam s

7-8 BRARY, 2023 & SR ATTISRAT, 3TR 24 YT, UfEH
A H "SIl THWBRUT" R Ueh S1g] PRIhH feid
fo5an T o, el 43 I FRPRY 3R IRORT B
RTBIeT TERBRUT & Al Tge3il SN Hieg §HT, TRy
3iTs AR Hies &1 3ITAPT B AT BIRSIT 3R RTbleT
TYEOT ST, TR ATdgTRes Fi18707 fem I e

a1 3R Gt argr el gRT Biere A afdemr/ademr yeH
fosar srn
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8-13 3P, 2022 & TR CSIR-CGCRI TGt g H "eRTapIeT
TRINBRUT" R BN far uferor 3mifea fsar R
ofT| HRIEH & 25 BT 3R U JefE=l 7 et fommisa
BRI § RIPIeT YRIRGUI & A Tea3h s &= 71

Social Connect
Programmes

Skill Development Initiatives

As a part of CSIR Integrated Skill Initiative Programme,
CSIR-CGCRI conducted multiple short term theoretical and
practical training sessions. The objectives of this programme
were to utilize CSIR knowledge base and infrastructure for
contributing to national skill mission for societal/industrial
benefits.

Skill Development Training/Testing imparted by Kolkata
Centre

‘Physical Testing of Refractory Materials as per IS
Standard’ was organised at CSIR-CGCRI, Kolkata
during April 20-25, 2022 where 11 students from
University of Calcutta participated.

An outreach training programme on ‘Terracotta
Processing’ was arranged during June 16-17, 2022 at
Habra, North 24 Parganas, West Bengal where various
aspects of terracotta processing were discussed and
demonstrated. The programme was attended by 39
local artisans.

A training programme on 'Testing of drinking water
quality parameters using advanced equipment
based analytical techniques’ was organized at CSIR-
CGCRI, Kolkata during June 15-17, 2022 where 19
participants took part.

A advanced skill development training was imparted
to 16 participants on ‘Advanced Instrumental and
Classical analysis of Glass, Ceramic and allied material
characterization’ during July 26-29, 2022 at CSIR-CGCRI,
Kolkata.

A skill development training programme on
‘Advanced instrumental techniques for water and
wastewater analysis’ was organized at CSIR-CGCRI,
Kolkata during October 12-14, 2022 where a total of
19 students participated.

A four days long hands on skill development training
on 'Advanced Instrumental and Classical analysis of
Glass, Ceramic and allied material characterization'
was imparted to 17 participants during November
15-18, 2022 at CSIR-CGCRI, Kolkata.

An outreach programme on “Terracotta Processing”
was organized at Chaltaberia, North 24 Parganas,
West Bengal during February 7-8, 2023 where
hands-on training was imparted to 43 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.

Skill Development Training/Testing imparted by Naroda
and Khurja Outreach Centres

Skill development training on “Terracotta Processing”
was organized at CSIR-CGCRI Khurja Centre during
August 8-13, 2022. The programme was attended
by 25 students and local entrepreneurs. Various
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T YRIRHRYT, R SR, 3MNOT ST, ISt 3HRIRT IR
Tt 3R weef fasan s

« 20-23 fAd®R, 2022 & ERM CSIR-CGCRI, Ral &g
"HIETH HD P HIHR Gar AHRIAT b1 Hifdles wamor
TR U WAL HRIGH RN fBar R emieries &
& &Y A JePN A 21 e 3wt ferm

. CSIR-CGCRI @3l Pg T 9-14 HRaV), 2023 F &RH
"RRTMAS e TRAIRPT R B gy Hierd e
Tferor BRIeH &I g Hi vfeur & RS @seadR
TRRUT & A vee3il &1 wesld fasan ol Srisen
26 BT 37 W 3afy 3 9T foaan

«  CSIR-CGCRI, ARYGT g gRT ATHIUT $RRT & felv 3ad IR
F A & e gfleror gRisT & ded 20 A & R
AfI&T0T BRIHHT § 118 FTHIUT $RERI I UfATA fasa

g31aior vd yHTofieseor

1G0T 3R THTO JaT? fARIT SPT, TRBR 3R IePT & R
PN B Bl & 13 JATE PleAdpIdr dvg 3R & a1gT d5a, 372/fq e
(RT) 3R ot () Fal R e €1 I 2022-23 F R,
BICTDICN b, GRT et 97 STl ATeehi ! Al Yl bl 1S 3R 5
YR TP P 498 FHHT &b TI&MUT & flv WISl eh b
&Y 41.6 ARG BYY 313 B 30 1) T15] gl §RT UgH &Y ST
qrett TRYEToT 3R YO FarT 1 AR A1 fadn I g% 557
ez U MU § 3R RIGT d5g GRT @RI 38.1 @RI BUY UTed
f30 710 €, STafds il g gRT 228 AT B gdiemr I Hf5Hd Iea
TPTIT 3.7 TG B9 2T

EP AT, J[UTa FeeH JoTiell (QMS) 37R 3TST3T JH10H &
PRI J TRI&T0T FHTTIS TR ATEh! & YR Bl SeTal Shr g
&I sz Bfd 7aTgd 2l ¢ $HB URUTRG®RY I gRT Bl 51
arett el ST & fARAR R &1 &1 CSIR-CGCRI, TRIaT $g
RUATH ATSEA3N 9001:2015 YHIOIA &1 JeTfAd FPRT 3iifse
a1 2023 & GRT ABAdgdd AT fasam 72 21|

fSigTrT 3R 3pel FAde Uged

CSIR 1 ToisTT HRichA Ja1 feAPT & Gvur & e dsife!
3R RAeTP! BT T BT T ST 5 &1 B M 382
Ipetl BT 3R 3% el & dta S 3R A waurd &
I @1 &1 fST8TNIT BRIGH & SR del, CSIR-CGCRI = RUlé
& 319 & R FufafRd BE-defe gadfRd W 3
U gl

aspects of terracotta processing such as raw material
processing, slip casting, jewellery making, glaze
application were discussed and demonstrated in this
programme.

e A training programme on “Physical Testing of
Refractory Materials as per IS Standard” was organised
at CSIR-CGCRI, Naroda Centre during September
20-23, 2022. The programme was attended by 21
participants, primarily from industries.

+ CSIR-CGCRI Khurja centre arranged a six days long
skill development training programme on “Ceramic
Whitewares Processing” during February 9-14, 2023.
Various aspects of ceramic whitewares processing
were demonstrated in the training. The programme
was attended by 26 students and local entrepreneurs.

* 118 numbers of rural potters are trained in four
numbers of 20 days training programs under the
project ‘Advance Level Pottery Training for rural
Potters’ by CSIR-CGCRI, Naroda Centre.

Testing and Certification

Testing and Certification services cover stakeholders from
academia, government and industries. These services are
available at the Kolkata Centre and at two Outreach Centres,
namely Naroda (Gujarat) and Khurja (U.P) Centres. During
2022 — 23, a total of 97 external customers were served by
the Kolkata Centre and thereby nearly Rs. 41.6 lakhs were
earned as testing charges for testing about 498 numbers
of samples. Testing and Certification services provided by
two Outreach Centres are summarized below. A total of 557
studies have been carried out and about Rs. 38.1 lakhs has
realized by Naroda Centre while revenue earned by Khurja
Centre from testing of 228 samples was about Rs. 3.7 lakhs.
Also, implementation of quality management system (QMS)
and ISO certification leads to strengthening of brand image
of the Centre by promoting the faith of clients on the test
certificates. It also results in continual improvement in all
the activities pursued by the institute. CSIR-CGCRI, Naroda
Centre is QMS ISO 9001:2015 certified. The statutory
surveillance audit was held successfully during March 2023.

Jigyasa and School Connect
Initiatives

The CSIR's ‘Jigyasa’ program is a unique platform for
bringing scientists and teachers for nurturing young minds.
Primary aim of Jigyasa is to inculcate the inquisitiveness
and scienticfic 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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26 318d, 2022
April 26, 2022

23,2022
June 2, 2022

23 3Pd, 2022
August 23,
2022

26 RIAWR, 2022
September 26,
2022

14 9d&v, 2022
November 14,
2022

26 dd%R, 2022
November 26,
2022

16 forwey, 2022

December 16,
2022

ST ST Picist, PleTdpTal
Lady Brabourne College, Kolkata

I AT WreifIch! T, BTl
Guru Nanak Institute of Technology,
Kolkata

TR fAsiH faupT, sieaqR fafdernea
Chemistry Department, Jadavpur
University

PHA ITeN] 8T8 Iped, SNEYR UTeh ST ¥ped,

SIPRAT I g T et 3R SR 1
ST BTE Iped, BIADIAT

Kamala Girls High School, Jodhpur
Park Boys School, Dhakuria Ram
Chandra High School and Jodhpur
Park Girls High School, Kolkata

ofiier U.07.v7 IR, 3%ef 318, 2,
EIEECHIG

Srichanda M.N.M Institution,Usthi Rd,
Srichanda, West Bengal

Contai High School, Purba Medinipur,
West Bengal

ST

Kalara High School, Daspur, Paschim
Midnapore, West Bengal

HU 9. WPT A aTAT I /Pprets Ifafafd & Hi g
Sl. No. Date Participating school / college Activity undertaken

TIPIRATEAT BT S RT BRIGH

Laboratory visit program

TRIPTTET T GRT BIRIHH

Laboratory visit program

TRIPTRATET T ERT HE BH-JS T
Laboratory visit cum student-scientist
interaction

CSIR-CGCRI &1 fAffid dep-ieh! 3ucifedl v dif2dl/
TR 2, TP 3BT ERT 3R 7Y IR
Video/presentation show on various
technological achievements of CSIR-CGCRI,
laboratory visit and short lectures

fAEneT™ YHuT Ud fAsTH STPRAG T BrRishH

School visit and science awareness program

CSIR-CGCRI 3 Bra 3R RR1MAS, 5Tct TN,
3ifedpet & &5 | 3gRie 37K P IAEBER,
BB, IR 3R MENFIfHIT &1 faerT fsa
School visit and demonstrations of CSIR-
CGCRI developed R&D products and
technologies in the fields of Glass and
Ceramics, Water Technology, Optical Fibers,
Healthcare, Sensors

Bl BT YA, IPel &b B 3R el & A1 Sra<ia
School visit and interaction with school
student and teachers
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AcSIR & dgd Ifafafast

ISP 37 31d AR 31BTeHT (ACSIR) fasT 3R S
F &F & APy oMeramal3i 3R IR 6 T o HfABAH B B
3297 I T 35 SR &, 31 AR 3R 3idfasy vhiewu &
P H A g1

318, 2022 A AT, 2023 P 3G F R & BEI B ASIR F
ded fivas! &t 3t ver &1 o7 3R Ui AU BT T AcSIR & d8d
CSIR-CGCRI T g feram| g9 uia ©E1 & 9 §f divgs! (Fsm)
BRIHH H 2N g, STafds ofi= Teblgpd Fre feaft BRIk (IDDP)
 2nfAe gul

Rfecas TR W gi-fe ARl ara
Id1e fasfad feu e

ACSIR, STEaqR fayfaener 31k Heta fAyfderea™ I Jag oo
1A B B 34b! Fioas! fsft & aenfad fasan )

fasg

Topics

9 / Y9PT
Name / Division

Smt. Kusumita Kundu
(ACCD)

2 off 3rfa Tee
(CIRIRIE))
Shri Arnab Mahato
(BCCD)

IR & ifeies 3R 3HifeHe 301, SRA Ih dved BT 3TANT Hcb
RAfeiep R S Rifeie Hrafss ddet thed

Physical and optical properties of boron doped silicon carbide thin
films on silicon using boron containing liquid polycarbosilane

e TR GHEIHIOT 3T 3 fore R s
RIGUIfSTe AR &1 fasRT 3R weror aufH: 39 fae) 3ik & faa

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, 2022 to March, 2023 two
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

Atotal of seven individuals were awarded their Ph. D. degrees,
affiliated to AcSIR, Jadavpur University and University of
Calcutta.

Ryfdenes / TR

University /
Institution

AcSIR
AcSIR

faeyfderer

Jadavpur University

Development and characterization of different inorganic

biocomposite materials for possible craniofacial
reconstruction application: An in vitro and in vivo approach

: et g 3R
(SuHSTEY) BT ol fadrT

Smt. Susmita Bera
(EMDD)

4 oft famfor Tpadf

Shri Nirman
Chakraborty

experimental techniques
s off o pAR e
Shri Shailendra
Kumar Singh
chemical species

6 off ey RigeTar
(3RS
Shri Somnath
Sinhamahapatra
(RTCD)

ot geTTel g
(THUICTEN)
Shri Dulal Das (MSTD)

vfsfesg &1 gura

BIIdefcifeds 3FFRIFT 3 foTe 3refTeres AHreiad 3menid

3T 37 RIS YSTITaE &1 gat o & fole A=-fAfad gaet-fthen
IR 3MEMRT BISeR 3o TR BT 31e7 3R BRI

Study and realization of nano-composite thin-film material
based fiber optic sensor for the detection of gases and

Fofiforem vegfne fAAe &t ufaftsan iR w siezem.: Refa

HIShItheg e 39N & foTv JiTags sfad sreRT RAfcie=
Sl N S o

Processing of oxide bonded porous silicon carbide ceramic

membrane for microfiltration applications

STieaqR fafdere

Jadavpur University

Development of semiconductor nanomaterial based
heterostructures for photocatalytic applications

T JAPIIcHe dab-1ab] &1 ITIPT Bb BB BT RRTHD-
3reniie 31 AT AR § - Aoy W AT
Studies on structure-property correlation in some functional
ceramic-based gas sensing materials using various

CEIEBIGR

Jadavpur University

AcSIR
AcSIR

Hetdpdl fayfdenead

University of Calcutta

Studies on the reaction sintering of magnesium aluminate
spinel: Effect of sintering additives

SiieaqR fafdene

Jadavpur University
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JEPT SPT A AT

AR YR 8 Pl §@1aT1 &1 & AT, CSIR-CGCRI, HIABIAT
BRT 10 3P, 2022. B 'CSIR - i-connect' & 3Hergd A9 &
'Hat (IRURE 3R R-uRURD) 3R FHat IuHRoT (EED) fawa
F d8d 'Hatt (ARURD 3R IR-URURD) 3R H3if 3ua=oi (EED)'
P fATT & d8d ‘ST HUARUT 3R 39T (JACPED) & foiw 3ad
RIS TR0 6 et SN 3ifaTes e, Bicidbefaad
3R St Wit & Aream A Rd IRA 3 fov ves 3ehT Brde
(i-connect) BRI o1 TH-GY a1 711 21| &9 3fTeNfIs do &
CUMI, HPCL, ONGC, BHEL 37f¢ 31 &8 3ePit 3 dabfcdas it
I 3UBRUT 3TIIPT I RN 3R A &R 7af e & fore
T form|

22 [, 2022 P iCEN-28: Hd, it 3R TRIAfEHA 3gupi
Al IRAATHS 3R TEHREH 3PN b fow AR w® v
3R 3eihT-TRem Se¥faed wriy oft RS fasam sr emi &
3EPI AT Azeriri Private Limited, [IT Madras Research park,
Chennai 3R Allengers Global Healthcare, Chandigarh 3
CSIR-CGCRI GRT IR IR & &9 T 39APT & e dienfiRibe
AR 3R R 39aR0T1 TP F AT BresR o fasid
oA B B fears) 59 Iy #, a8 oo a1 3R & b 31m-
Pde BRIGH & TIaT IRUMH & &Y F, CSIR-CGCRI, BITdbIdl
3fR M/s. Allengers Global Healthcare & st 10 3PRd, 2022
& 'TARBAT ITIPT & AT YfATIH PR ok & fAbRT' W Uh
GRS JHSTAT STT9 TR 818 v v &

&Pt
eIl dde

. 3APUH, HeFd 3R Al Sed Mg U, BRIGRI

ﬁé’e@ AT AT 30T S (GSI) fY 3ufRAfa #,

AR TR TRIeI0T 3R T $ A

CSIR-CGCRI, BIABIAT 3R NTH3E, 5 Reeil-110024

& o1 26 370, 2022 Pl UH JHSAT 39 (TH3NY) R
R fbu Iu|

«  TIoR 3iifPdd g3 (TFL 60) 9 CSIR-CGCRI faSsTdr &1
3UIPT & §Y60W CW/QCW fetaH TIgsR oisk fiReH
fwfad & AU 10 3PRA, 2022 &1 CSIR-CGCRI,
HIABIAT 3R Allengers Global Healthcare (P) Ltd, T8
ﬁﬁé}ﬁ%@au&sﬁwm@mwwm&vm
e |

. gRd B 3ded & fav Weht wifeis 3ifavrss
AT HeT (SOEC) ApRId PR &l I8l &1 gdl
TP 3 foTU 1 sk, 2022 BY CSIR-CGCRI, PIeihIaT 317
Carborundum Universal Ltd., Channai-600001 & &
U IR-ThcIBRuT FHSd (NDA) TR g¥deR fu e &)

. &R gTEgIsH 3deH & AU 31 3iTaTss SadRIaSsR
I R 3 vd [ABRT 3R HeNBid! ek & fav
CSIR-CGCRI, ®IeIbIdl 3iR Carborundum Universal
Limited, Channai-600001 & S 23 STHas, 2023 &I Uk
RIS THSAT STT9 (MoU) TR g¥deR fu e )

Connecting with Industry

To foster the ‘Atma Nirbhar Bharat' initiative, an Industry
Connect (i-connect) event entitled ‘Role of Advanced Ceramic
Processing for Energy Conversion & Device Applications
(IACPED): An Approach to Greener India through Solid Oxide
Cell, Photocatalysis and Battery Technologies’ under the
theme of ‘Energy (Conventional and Non-Conventional) and
Energy Devices (EED)’' was presented by CSIR-CGCRI, Kolkata
in online platform of ‘CSIR — i-connect’ on August 10, 2022.
In this industrial meet several industries like CUMI, HPCL,
ONGC, BHEL etc. took part to discuss on the opportunities
and challenges on Alternate Energy Harvesting device
applications.

Another industry-institute interactive event on ‘iCEN-
28: Ceramics for Structural and Multifarious Applications
including Thermal, Energy & Biomedical Applications’ was
also arranged on June 22, 2022. Two industries namely,
Azeriri Private Limited, IIT Madras Research park, Chennai
and Allengers Global Healthcare, Chandigarh shown interest
in CSIR-CGCRI developed Piezoceramics materials for
usage as sensor materials and Fibre laser for medical device
applications. In this context, it is pertinent to mention that as
a direct outcome of i-connect event, a project MoU has been
signed on '‘Development of Thulium Fibre laser for medical
use’ between CSIR-CGCRI, Kolkata and M/s. Allengers Global
Healthcare on August 10, 2022.

Collaboration
Industry Linkages

« In presence of Shri AR. Unnikrishnan, Chairman
and Shri G.N. Gohul Deepak, Executive Director,
Glazing Society of India (GSI), a Memorandum of
Understanding (MoU) was signed between CSIR-
CGCRI, Kolkata and GSI, New Delhi-110024 on April
26, 2022 for testing and quality certification on
‘Architectural Glass'.

* A project MoU was signed between CSIR-CGCRI,
Kolkata and Allengers Global Healthcare (P) Ltd., New
Delhi on August 10, 2022 to develop 60W CW/QCW
Thulium Fiber Laser System utilizing CSIR-CGCRI
expertise on Laser Optical Engine (TFL 60).

« A Non Disclosure Agreement (NDA) was signed
between CSIR-CGCRI, Kolkata and Carborundum
Universal Ltd., Channai-600001 on November 1, 2022
to explore the scope for developing indigenous Solid
Oxide Electrolysis Cell (SOEC) for Green Hydrogen
generation.

* A project Memorandum of Understanding (MoU)
was signed between CSIR-CGCRI, Kolkata and
Carborundum Universal Limited, Channai-600001 on
January 23, 2023 for R&D and technology translation
on solid oxide electrolyser cell for green hydrogen
generation.
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OIS &Y 3/afd & 3ehT B 31 & T 3R ATeuRIERT & fav
U TP HTeNfIeh! BT TiaRoT fasam o)

died fgu Regde ((THR) & faw zTA
3mend RARTAS-31H- AR 3ifers
"ol & AT Hi Wieifih

Pl g Reiade (THR) & foie RAifies-3iH-RRifAs sfieaw
geol & AT & AV CSIR-CGCRI gRT IAf¥% 9 fRaiAan
PHOR T[T (ZTA) RR1A® TAIsH f[aRid fhu 1| wiResor
o7 &1 Te2fF FRelt &1 st fAfelT &1 3TART avds T IR
U U, 2P g B3Il 3R &2 3MSHRefed gug 3R HI
AT IR RAex 351 71| S99 31T, ATShNeaaR, Ao 3R
U8 & FfeRIE 0T Bl TG 3 v 3gpford fHed IRiis &l
TREfe 9 I ga (&) 352 ST 211 gores IREAT &l geThr
<1% &= & srm| BT & a1 2122493 HV 6l 3T HSRAT 3R
10.16 MPa.Nm & ThaaR FHORAT UTed Pl 78, Fad s T FI
Ug-- &1 AfeRIel 1.40 x 107 mm3/N.m & H & 2|

Femoral head

Ceramic liner

Technology
Transferred

The period under report witnessed transfer of one
institutional technology to industry for further scale up and
commercialization.

Technology for manufacturing
ZTA based ceramic-on-ceramic
articulating components for total

hip replacement (THR)

Highly-dense  zirconia  toughened alumina (ZTA)
ceramic composites were developed by CSIR-CGCRI
for  manufacturing  ceramic-on-ceramic  articulating
components for total hip replacement (THR). The processing
technology is simple, affordable and the processed materials
exhibit superior toughness and tribological properties.
Composites were prepared using ball milling followed by
uniaxial and cold isostatic pressing and sintered at elevated
temperatures.  Further, optimized sintered composites
were hot isostatically pressed (hipping) to enhance the
microstructure, mechanical and wear resistance properties.
Isolated porosity was reduced to <1%. A high hardness of
2122493 HV and fracture toughness of 10.16 MPa.Vm were
obtained after hipping while the wear resistance of hipped
sample was in the order of 1.40 x 107 mm?3/N.m.

hip stem

2l 81 SRERITARTCT (CITF3IR) P R STGNT BT S arerr ardie &3 AR 3R g

Typical femoral head and liner used for total hip arthroplasty (THR)

sIfeems:

ft. wiifaer fafdes, mesTegR-242001, 3R UG, YR

Licensee:

G. Surgiwear Limited, Shahjahanpur-242001, Uttar Pradesh,
India
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(2022-23)

3 I1fd BRI ARR
(rator: Rieares wxft= fofies, gas; afsa: Lsm-A)

L5M-A FIPTATEAT feRR 30T bl faRdd getl & fou 3ugeh
& Mooy, RRiieR), IaRg §91, fJgfed &A1 3R a1
fArciietier | 5 afier dd 6l &Mdl 3R 20 fiex / e d% vdTg
SR 3 w1 Ag07 e P &l F 1, I Qi 3 R 3TeH db
T TR 3HE YT &I e B & 3R gof T R B =
61 AT & ded T8t Ricara #fl & waef &1 gafgae am
1 U YN 3R 3T T1eH USH B & | TAHT B, ST ITI0T
3 B a1d I FRAA & dgd el q1ezm § ATl JH1eH &
3cdTe & forv fsar ST g1

Major Facilities Created
(2022-23)

High speed Shear Mixer

(Make: Silverson Machines Ltd., UK; Model: L5M-A)

The L5M-A Laboratory Mixer is suitable for the widest
range of applications: mixing, emulsifying, homogenizing,
disintegrating and dissolving. With a capacity from 1ml up
to 5 liters and the ability to mix in-line with flow rates up
to 20 liters/minute, they offer excellent reproducibility when
scaling up to full-scale production and provide an accurate
and easy means of forecasting the performance of larger
Silverson machines under full-scale working conditions.
Currently, it is used for producing graphene solution in
aqueous medium under high shear stress condition.

ISt IRR

(Fmfor: AR SeTsew AEfefbs gswdis, 3f2am)

I USRI 10° mbar P ca1d HHT & HY 3U-uRa R&fd
(-800°C) I A& & & TaTH §| ISt & ol T I 3BT
& TTeAT | S U HARAT A G B b1 § 3R SHBT 3uAPT
F1SgIST HERUT AR & foIU A-1-TAPIRM S & fore fasan
ST &

Freeze Dryer

(Make: Synaptic Detritus Scientific Industries, India)

This equipment is capable of drying under sub-ambient
condition (-800°C) with a pressure range of 10> mbar. Freeze
drying is basically a drying procedure from the frozen state
via sublimation and is used to make nano-encapsulation for
hydrogen storage material.

CSIR-Central Glass & Ceramic Research Institute, Kolkata
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BregeaEIplie T

(Fmfor; TTEwR®, HA1ET)
BIeIEciaeIbiHdbe dob e H BIcISeideibiidbd e & faw
Slae o el Uil WaeRabIUT & A1 GIefRiRee-STearee
Nt &1 JUTlelt BIeIgciaeidbeicla, aTssisH fawmrg ufafsan,
3ffeRiIsH faera ufafesa, wIe- se3iiearss aHt geteror, ufaaren
e 3R SeraR)-STHTG 371fE S fafia 318 v e 8

Photoelectrochemical Workstation

(Make: Sciencetech, Canada)

Photoelectrochemical work station comprises of Potentiostat-
Galvanostat along with Electrochemical Impedance

Spectroscopy for photoelectrochemical studies. The system
can perform various studies like Photoelectrocatalysis,
hydrogen evolution reaction, oxygen evolution reaction,
carbon dioxide reduction tests, Impedance spectra, and
Electro-deposition etc.

(Fmfor: emf feR ATEfefhes, USA)

UV-Vis TeRIBICHICR JoTTel! &1 39GPT fAed Greahla WagH &
RIS 3R €97 A9 AN & IR wieefaed ARl & rgenor
o7 & A9 & oIe fasaT ST &1 $9eeT 3UAPT Bicivfaed Wl
F W RPN [AAN0T F AT fBar sirdr & st Sy Refor &
Heg BT 21 I8 U FHTe & BIdvfaed ysifadl B vesprdar
fAefRd B FBdr 21

I HIACRITG

(fFwfor: oY fheR wTEfefhed, guwe; Hise: ¢4 1110 i)
3RT PRSI BT 3TART P37 WY 3 3 & A1, 314fq eregier,
TSI, PBle STS3TRATSS, H2H, JHTaRiia 1S P AT B
& v foan ST 8139 1110 GC 3 R8P Bididbefafes s
fauTsH, CO, KT 3arel, 3 IR 37K fSieeh &l 31 g
a1 A 3 H, 3% &1 AT & fae 3wiph &1

UV-Visible Spectrometer

(Make: Thermo Fisher Scientific, USA)

UV-Vis Spectrophotometer system is used to measure the
absorption properties of as prepared photoactive material
in the ultraviolet and visible ranges of the electromagnetic
spectrum. It is used for the spectroscopic analysis of
photoactive materials which helps in bandgap determination.
It can also determine the concentration of the photoactive
species in a solution.

Gas Chromatograph

(Make: Thermo Fisher Scientific, USA; Model: Trace 1110
GCQ)

Gas chromatography is mainly used to carryout analysis of
gas samples, namely, hydrogen, nitrogen, carbon dioxides,
methane, oxygen etc. Trace 1110 GC gas analyzers is useful
to measure H, gas generated from photocatalytic water
splitting, CO, reduction products, gas sensor, and gas
separation efficiency of membranes.




AR R

(fRwfor: et eIeTsis, STUTH; Hisd: PEC-LO1)

TS IR FAReiex Wdfad G 3 Hap1el 3 3RY AT UM =l
& 3R yapnenen R & ded FAEF0ia s48R uderor gfaen
FAIAT &1 SAPBI ITIPT IR Higedd, Blcialioed HIABI B IV
fIATAT 3R It & IS & AT BIereg B Biewfafoar &
RePTE PHRA P A fosaT ST &1 Top12T A S ®Y H AR AHTHIB
BT 3TIPT B AT BICIbefARI 3IFRINT 3 Tt &1 favTsT,
BIeifAeb SIS &R, CO, BH BT TGl faan S Hehetl &1

Solar Simulator

(Make: Peccell Technologies, Japan; Model: PEC-L01)

A solar simulator provides illumination approximating
natural sunlight and creates controllable indoor test
facility under laboratory conditions. It is used to record
I-V charcteristic of solar modules, photovoltaic cells and
photoresponse of the photoanodes for water splitting.
Various photocatalysis applications such as water splitting,
organic dye degradation, CO, reduction can be performed
using solar simulator as light source.

i

ST Y 31 3P grar Hiew

(FRmfor: 2Retsd, guae; Hiser: LX300UV (Xe lamp) &PM100D
(31Tt gTar Hiew)

ST o 3T 2AfH Ad & ST AR ERT Bl SeeTdbs TR AT
& 1Y €9 Y1l ATfeld BIcIbelalan 3R Blegadeibiama
A 919 F foTe 3mmeef 2 37R Uep 3iifPdhd Urar Hier U 39T &
fSRIaT 3UART Faien 3UsT 3R BIAIgadR BHdwe TS Bl gard
Pl AU & folU 89 3iifPdha Rye &t Afth & 719= & fav b
ST &

Xenon Lamp and Optical Power
Meter

(Make: Thorlabs, USA; Model: LX300UV (Xe lamp) &
PM100D (Optical power meter)

Xenon lamp is high-power source ideal for visible light driven
photocatalysis and photoelectrochemical cell measurements
with variable intensity by changing applied current and
an optical power meter is a device used to measure the
power of this optical signal to measure quantum yield and
efficiency of photoelectrochemical anodes.

fagrarafAs R

(Rmfer: arga geciie, guaT; Hise: a9 gIgav 100)
gAaIbiDd adb 3 S 54-3g Zd-RfSee WeHicr &
1 HU {31 IR &, Toft UBR F SadRIbiee [GANUN &
T B B AP &, 3191 fob -t fadwor, E3mgew fadmo, 3k
SAIRIBIEPBA HafhdT & GRM g1-3ig Idt fafsiae eIt
& Y|

Elecrtrochemical Workstation

(Make: Pine Instrument, USA; Model: Wave Driver 100)

Electrochemical work station couple with in-situ UV-Visible
Spectrometer is capable to study all types of electrochemical
characterizations including IV analysis, EIS analysis along
with in situ UV visible spectroscopy during electrochemical
reaction.
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39d U3IE3R WgdH

(fwfor: efeqest sriera, g&; H#isd: FLS920)

N-G09 NIR dTel TA3TEHR feeder He-319 &1 Idd HIBRUT: Rl
TSI Pos eRRIT # diend] gfadiftd sfia-eriel A9 & foiw
39PN 8139 TRE Bl TIHEIR-IAGANA Pl &E
(PMT) 1700 nm & TH3MER &5 § getw-ged! Mf3d 3fifecset
HIEeR 3R T8 F ufadiftd 79 & foe off 3ugH B

Upgraded NIR detector

(Make: Edinburgh Instruments, UK; Model: FLS920)

The upgraded version of the NIR detector set-up having
N-GO09 NIR: PMT in Liquid Nitrogen Cooled Housing is
useful for fluorescence lifetime measurement. Such kind of
NIR-sensitive photomultiplier tube (PMT) is also suitable
for fluorescence measurement of rare-earths doped optical
fibers and glasses at NIR region up to 1700 nm.

qAffEa g1 diefidh! gurT

IS RuPT A TR fafafa e o8 anf I difad ot v
TR B8 R Feads dAaeA (AN A B2 Aead Tare 6t
YSHTA & §1G | Tel 38 ), STe3] BIssR Hifee feies bl T,
3R T A et e IR) I A off Iz o &9 I A difsd g9
B B FAAAYS ST §TS T8 3R =JAdH Aedds SI3ACISH
& 1Y AHAAYG D THTEAT =TI

Renovated Information
Technology Division

The renovation activity of the IT Department was pending
for the last several years. The major challenges were several
legacy network connections (many of which were running
since the inception of the network operations), termination
of external fibre optic links, and positioning of several servers
spread across the department. This year this long pending
task was planned efficiently and handled successfully, with
minimal network downtime.

3{ifehdt faciendier & |rer &
HISHh RGN

(Fmifor: fa2iust a JaT S.r.l.s, eofl; Higd: ELS-MD (1750°C)
T 3UBRUT B ¥ FHA B BH TR I &l § 3R [ 9T B
SRT fAfRIE TR uRadH 3R a9 & 31hH B RIS Bl &l
iR, Hcrefor, qof &, 1ef-851 3R e wfed sl aRada
& HEIAT o 293 BfAl & AT-H1 Fi T AL arowm wred
P F foIU I8 H1GISH &1 37 3Uawvl § ImiRl & s/
fORAR Y 719 I arvar off 2

Heating Microscope with Optical

Dilatometer

(Make: Expert Lab Service S.r.l.s, Italy;
(1750°C)

This instrument has the capability to frame the entire
sample and records the sequence of the characteristic shape
changes and the temperature throughout the experiment.
This is required for acquiring all key characteristic
temperatures along with visual images of material change
events including sintering, softening, full sphere, half-sphere
and melting. This instrument also has the ability to measure
the shrinkage/ expansions of the materials.

Model: ELS-MD




AR 97t Pifeor glaen
TH3MS Ui IR Gl & [ 98 3MBR (5'x2") §HTae art aifoSAs
TR BR AN (SCG) W TTEhIfNdG g VARTAGRM HIfT &
e & foiv wven fAffa By dier, Tsage arfeht fRAven 3R
e fAffd TA3mEaR St A o IR §a HifdT gfaen waceh
R J 18 718 &

f: (0) TR S wifean () SifiT e & Ay Fwen fAfifa
29 Plew 31K (2 AT T3 I 2 STt & AT TANMSIR v
(3TBR: 5 BHIC x 2 Bie)|

Solar Panel Coating Facility

Solar Panel Coating Facility equipped with custom built Dip
Coater, Substrate Washing System and Custom built NIR
furnace has been created indigenously for the development
of hydrophobic cum antireflection coating on large sized
(5' x 2') textured commercial solar cover glass (SCG) for Si
PV solar panels.

Ea}. I - i
Solar Pand Coatimg Reom
at CSIR-CGC

RI
e

nfbeTare SaRT 3R IAfT gfaem &1
TS Heef wiiaon

I e Hra AT, Hra TR, 3P Hisdser 3R el
Afed P JePT Bl A B FJAR AT TASPT SHRIT BT
TR1e10T B & foTT FaT¢ S e 81

Structural performance testing
of Architectural glass and
glazing facility

This facility provides services to the glass industry including
glass manufacturers, glass processors, facade fabricators
and builders to test their glazing units as per the standards.

1450°C & 1650°C IRuT Hfgai
(5L IbeT)

(Ffor: erm gsaoM wIsade fafes, fRar [1450°C d8RM
B (5 L Wbet)] 3R soiqeiad (33 fafies), YRd [1650°C
299 B (5L Ibe)]

1450°C 31R 1650°C S5aRM B GIH1 5L &HT dlet 373 39T H
eI 39BN S T B, 3iifRee o & 3ifan g
& foTe H1RT f3ared Y &1et &1 H ¥ HHY 6 gfden J w1fid
BT = 8l

1450°C & 1650°C Induction

Furnaces (5L scale)

(Make: Megatherm Induction Pvt. Ltd., India [1450°C
Induction Furnace (5L scale)] & Electrotherm (Ind. Ltd.),
India [1650°C Induction Furnace (5L scale)]

Both 1450°C and 16501°C induction furnaces having 5L
capacity with other necessary supporting equipment such as
annealing furnaces, casting device for final melting of optical
glasses have been recently installed in clean room facility.

CSIR-Central Glass & Ceramic Research Institute, Kolkata 4
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T8 gRASHIC YRY B IS New Projects Initiated

ROIET 37978 3 MR BE 7S GRS I80T 3R 311 a1 Al Within the reporting period a number of new projects had

e : been sponsored from industries and other external sources
¥ STERFSTA <1 T off, 7 @I 70 S P BAPITE i ienified deliverables.

ol

New Projects Initiated

Sl. No. | Title of Project Project Category Funding Agency

HAH faw .
M / 99T fayfaamera / Fivem

1 Utilization of fired bone china crockery waste for value Corporate Social Responsibility M/s. Clay Craft (I) Pvt.
added products (CSR) Ltd., Jaipur

2 Innovation and research on the development of indigenous  Corporate Social M/s. Clay Craft (I) Pvt.
technology for manufacturing of single-fired white Responsibility (CSR) Ltd., Jaipur
translucent oxidation porcelain crockery

3 CSIR Hydrogen Technology (H2T) Mission Program Mission Mode project CSIR

4 Coal derived syngas for green energy Major Laboratory Project CSIR

5 Influence of negative capacitance in domain- Grant-in-Aid SERB, DST, Govt. of
engineered multiferroic thin films on energy and India
power density of multiferroic-dielectric electrostatic
supercapacitor

6 Up to 1 kW Yb-fiber laser system development In-house CSIR-CGCRI

CHHIEIHR - HEI i Ul RRIED SR HRAH, PeTIdl 4



Title of Project Project Category Funding Agency

I / 9UPT fw fagyfaerers / Tvem

7 Development of suitable binder for processing Collaborative Laboratory Kalinga Institute of
calcined alumina (in the form of blocks & pallets) in Project Industrial Technology
. . . (KIT), Bhubaneswar
tunnel and rotary kiln without saggers for production
of a-alumina

8 Establishment of CSIR-CGCRI Archives Major Laboratory Project CSIR

9 Tkw fiber laser based system for additive manufacturing and  Fast Track Translation CSIR
strategic application

10 Fiber optic based wayside railway asset monitoring Fast Track Translation CSIR
system (FRAMS)

11 Development of hot iso-static pressed Silicon Nitride  Sponsored CVRDE, DRDO,
ceramic balls: Technology for hybrid bearings of Govt. of India
aircraft application

12 Technology development on fabrication of Reaction Fast Track Translation CSIR
Bonded Silicon Nitride (RBSN) EM window for
strategic application

13 Development of low energy intensive (low In-house CSIR-CGCRI
temperature maturing and/fast firing) vitreous
sanitary ware body & glaze for ceramic clusters in

ANNUAL REPORT 2022-23

Gujarat
14 Phenome India-CSIR Health cohort Knowledgebase Mission Mode Project CSIR
15 2D Janus Transition Metal Dichalcogenide Based Grant-in-Aid DST, Govt. of India

van Der Waals Heterojunctions for Flexible
Optoelectronics (JanusFlex)

16 Fabrication of high temperature Piezo Pressure Sensor Grant-in-Aid ARDB, Govt. of
for Aeronautical application India

17 Synthesis and characterization studies of intermediate Grant-in-Aid BRNS, DAE, Govt.
densities radiation shielding window glass of India

18 Development of nanocomposite moisture transmitter  Grant-in-Aid CPRI, Ministry of
for monitoring ppm moisture in transfer oil through Power, Govt. of
wireless communication system India

19 Development of room temperature curable In-house CSIR-CGCRI

transparent protective and hydrophobic
nanocomposite coating on tile, glass and metal
substrates by simple hand spray technique

20 Direct capture of CO, from ambient air followed by In-house CSIR-CGCRI
conversion to coal (solid) with catalytic composite
ceramic membrane reactor

21 Development of 60 W CW/QCW Thulium Fiber Sponsored Ailengers Global
Laser System (all required consumables by Industry) healthcare (P) Ltd.,
utilizing CSIR-CGCR expertise on Laser Optical Engine Chandigarh
(TFL60)
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Title of Project Project Category Funding Agency

A [ §9PI fw fagfaenmer / T2

Scalable synthesis of MAX phase ceramics to 2D - In-house CSIR-CGCRI
MXene: Molten Salt Synthesis Approach

23 Feasibitity studies of Purification of olefin from C3 Grant-in-Aid SERB, DST, Govt. of
olefin-paraffin mixture by Molecular sieve based India

Hybrid Process

24 A novel membrane based sustainable approach for In-house CSIR-CGCRI
downstream processing of bio-jet fuel

aiitep Ufdae 2022-23

25 Development of transparent nano-crystalline high Grant-in-Aid SERB, DST, Govt. of
strength glass-ceramics for display applications India
26 Carbon neutral pottery In-house CSIR-CGCRI
27 Evaluation and validation of bioactive glass based Grant-in-Aid Indian Council of
micro nanofibre in non healing chronic diabetic ulcer Medical Research
using animal models, as per regulatory guidelines (ICMR)
Publications
250
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144 131
w150
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[RGBR, AHH, Alfafad
Awards, Accolades, Mobility

HHDBE HHIH

Peer Recognition

g1, TS 9ic gwIfties, IS T dsTAds, Usaivg RRTMeN Us dulfsie fadisi @i 30 fieR, 2022 &I
f2a BHwd FRSS (ICS) GRT 'A1EH Har & K9 & T =T

Dr. Nimai Chand Pramanik, Senior Principal Scientist, Advanced Ceramics & Composites Division
was elected as ‘Life Fellow’ in Indian Chemical Society (ICS) on December 30, 2022.

21, Jopd 37T, T e, 3ad RS 3R Hulfsie fSdisH o THuHe] [RBR SHIs' B AARDBR
Afffa & 3eFer gRT a¥ 2022 F v geal, aRIHEH, FENIPR 3R 78 fasTH # CSIR JaT IsfAd [RBR!
& foTu A1 safthdl gRT U 3T HFHM PTG W NI Hedidh YaH - & folv Ueb FHIgd &
w9 H ARG

Dr. Saikat Acharya, Principal Scientist, Advanced Ceramics & Composites Division has been
selected by the Chairperson of the Advisory Committee of the ‘SSB prize unit’, as a reviewer for
providing confidential assessment on research contributions, made by the nominees for CSIR
‘Young Scientist Awards in Earth, Atmosphere, Ocean and Planetary Sciences for the year 2022".

19deR, 2022 P 1. JAT €Y, RS W@ IeTTfAep, SR RARIAET U8 HifeaT f3dfisi &l 7w gevaeqa
BI3SM, TS gRT il H fAfIE 2Mercsdl & = & g1 I 2|

Dr. Sumana Ghosh, Senior Principal Scientist, Bio Ceramics and Coating Division was judged
as 'Distinguished Researcher in Materials’ by Venus International Foundation, Chennai on
November 1, 2022.

YRR U8 HifeaT fadfis 3 T dSTTAds 31, 38 Tshdcl &bl 6 BHRa, 2023 BT MDPI (A S RIfet=RT
f3foiee ufeifRlT Exieee) UM & SiHicl 'ITIEH{eaRT’ & HUIGHIT 18 & TGl H =1 I 21|
Dr. Jui Chakraborty, Principal Scientist, Bio Ceramics and Coating Division was selected as one

of the Editorial Board Members of the Journal ‘Biomimetics’ of MDPI (Multidisciplinary Digital
Publishing Institute) publication on February 6, 2023.
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1 RRTAe 3R P ST o TRa defAes 51 GHAIT Sefeb Pl S-ied 3Tt UeTes RIS Saleisl
H HuTGhId d1S & Hexd &b wY § 1A fobm 1 2

Dr. Subhadip Bodhak, Principal Scientist, Bio Ceramics and Coating Division has been nominated
as Editorial Board Member in the Journal of Applied Ceramic Technology.

5511 AR 3R 3UGOT YHPT & T IS 3. WHR HHR U1 Ud 31T 8 -HTdbd 137 O, 7T 37 Sfl.
2 3 W1 AR T "IRIRS J 3iaRer ¥ df¥e S & ARM THYel TRIBR -2022' 91 {32
g BRIPH HISHTSCI-HU<y, aRTORT H 8-9 faRisR, 2022 &1 ARSI RRIMAS (GT-TSC'22)" IR B
foTe "3 WRNBI gRT RRIMAE eTgedt TR TA1ST 131l 2 BT & Bididbensfed qedia" e 3
TR 37AfSTA foba ST 2Tl Soc., 2020, 79 (1), 13-17.

Dr. Samar Kumar Medda, Principal Scientist, Energy Materials & Devices Division along with
[ other co-recipients S. Manna and G. De received ‘Ganpule Award-2022" during international
\ % conference “Global Trends in Traditional to Space Ceramics (GT-TSC'22)" held at IIT-BHU,
Varanasi on December 8-9, 2022 for the paper entitled “Photocatalytic evaluation of anatase
TiO, coating on ceramic tiles by Raman spectroscopy” published in the Trans. Ind. Ceram. Soc,,
2020, 79 (1), 13-17.
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o1l AFEA 3R 3UBRUT YHPT & G JSTAD 2. Sidd JEIIEAR Bl 3-4 HAgeR, 2022 b &R
o Ao fayfdenetd, am, gebl gRT 3ad ARt 37K Jdd Hail (G-AMSE22) R IR IHied & fae
HRTET dees AR AT 3R AAESR A’ B wY H A1 I/ 271

Dr. Jayanta Mukhopadhyay, Principal Scientist, Energy Materials & Devices Division was selected
as the ‘International Scientific Organizing Committee and Advisory Member' for the Summit
on Advanced Materials & Sustainable Energy (G-AMSE22) by Van Yuzuncu Yil University, Van,
Turkey during October 3-4, 2022.

BISeR 3T 3R BidiAa f3disi 3 T defd 81, 37l I & CSIR gRT I R et
2022-2023 JF JH1 fosa IR

Dr. Atasi Pal, Principal Scientist, Fibre Optics and Photonics Division was awarded with Raman
Research Fellowship 2022-2023 by CSIR.
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8 faRisR, 2022 P AR F&ruT Jui JUPT & Y difAes 81, foia 819 A 311 Wg-Arddbais ai. Raa
. fayrT 37K 1. &. JRefer P T 3T RRiHe Frsd! $i 3R A TRIPRner 3nend gl fIavor
IARYE (LPDF) I 3MTBR 3R A-ifgseears amah & 9ié3s7 TSR0 ol 318" 91 3797 9w & fav
ARV REBR-2022' AT f3BTI Soc., 79 (3), 158-165 (2020)1

Dr. Jiten Ghosh, Principal Scientist, Materials Characterization Division along with other co-
recipients Dr. Ripan K. Biswas and Dr. K. Muraleedharan received ‘Deokaran Award — 2022" on
December 8, 2022 from Indian Ceramic Society for their paper entitled ‘Study of Short-range
Ordering in Amorphous and Nanocrystalline Materials from Laboratory based Pair Distribution
Function (LPDF)’ published in Trans. Ind. Ceram. Soc., 79(3), 158-165 (2020).

ot Rl He e, T IaTfep, fafE P fauT $f Sex-RMd SHaleie ReTd BI3SeH (IBRF), Biedrdl 3R
XA UBsH! AT TS Vs R, BIcAdTal gRT SHALE WaTH! faddTe 3pedl RPR 2023 3R
"TATSP 218 3fiatic 37aT8 2022' I JH1f-d 5 Ir=m|

Shri Sitendu Mandal, Chief Scientist, Specialty Glass Division was conferred with the 'Swami
Vivekananda Excellence Award 2023’ and the ‘Life Time Achievement Award 2022’ by
International Benevolent Research Foundation (IBRF), Kolkata and International Academy of
Science and Research, Kolkata respectively.

2. 3mefiy FHR Hed, aRS wE I, fafrs Bia et & e 377 Je-urdasd 2. Jisi 891 3 26
3P, 2022 P 'CSIR-CGCRI WATAAT G RBR 2022' T WIS WeNfIehl/Ade & fow Fwfa fsan
1, ot 2fifes "gfid YfaTet & 3TAR ¥ U1 NI Ieh Bias & IJRfAd fAueH & fore ves fafd) 3iR
AT GR&TTeT BT fadbRid & H 3T 3uFPT" 1|

Dr. Ashis Kumar Mandal, Senior Principal Scientist, Specialty Glass Division along with other co-
recipient Dr. Sourja Ghosh was awarded 'CSIR-CGCRI Foundation Day Award 2022" on August
26, 2022 for best Technology/Patent entitled "A method for safe disposal of arsenic-rich sludge

obtained from treatment of contaminated groundwater and its utilization in developing heat
protective glass”.

8 faRIaR, 2022 I A1siA U8 ARH SaIciisll fedisi & Jid IS S1. ST0IeT < TG &b H1e 37 We-
AT Aot 81y, IS ASIaR, e 3 3R Rofid & 31 Efea RR1e FNmsd) gRT e
RIPR-2022 I FHIA {321 =1 81

Dr. Ganesh Chandra Sahoo, Principal Scientist, Membrane and Separation Technology Division
along with other co-recipient Sourja Ghosh, Swachchha Majumdar, Somendranath Roy and
Surajit Dey have been conferred with the Malaviya Award-2022 by Indian Ceramic Society on
December 8, 2022.

off I 591, IR Al 3fABRY (1), TS Vs AR STl fBdisH 3 14-16 318d, 2022
¥ SR BReST eI 3iTh aaiistl, Bladmldl § YRR RIS gshfa, Siadwrdr gRT 3R
RIS 3R AR e & wifd (ACMS-2022)' R 3RS wieH § 9498 TR RGR U fosa|

Shri Somjyoti Basak, Sr. Technical Officer (1), Membrane and Separation Technology Division
received Best Paper Award in International Conference on ‘Advances in Chemical and Materials
Sciences (ACMS-2022)' organized by Indian Institute of Chemical Engineers, Kolkata at Heritage
Institute of Technology, Kolkata during April 14-16, 2022.
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faemeff R
Student Awards

oft TRaIg ATET, Wistae TAIRITE (311S), IR AR U HifdsT f2dis 7 8-9 filisR, 2022 H &R IIT-
BHU, aRTORA & 1IT-BHU P T A 2257 RR1MA% 1ed gR1 3mfaid 'IRuRe & 3iaRel Rriffie
(GT-TSC'22) # 3fYe S TR AHRTERT I & TS TR RIBR T {3521

3% 20 f&RIsR, 2022 & CSIR-CGCRI, BB gRT RN ‘STrivfaRd Pid, Ry U8 dulfsied g9
YD PYe cHIAITSIPe 28 (BIOCOM 20222) W Ve feawfi IR srienet & vep 31k wdds
IRE REBR e

Shri Sankhadip Saha, Project Associate (I), Bio Ceramics and Coating Division received Best
Poster Award in the International Conference on ‘Global Trends in Traditional to Space Ceramics
(GT-TSC'22)' organized by the Indian Ceramic Society in association with IIT-BHU at IIT-BHU,
Varanasi during December 8-9, 2022.

He also received another Best Poster Award in a one-day National Workshop on ‘Bioactive
Glass, Ceramics & Composites in Healthcare: Current Technological Trends (BIOCOM 2022),
organized by CSIR-CGCRI, Kolkata on December 20, 2022.

ANNUAL REPORT 2022-23

fielt prfeom areffad, CSIR-SRF (GATE), SR IR 3R Sifesr fRdism 3 7-8 RisR, 2022 & ERME
STHAGYR & TSI ‘ST 3R BT (13C)' TR RIS et & Wa 9 Hifld IRqfd REBR T fosn|

3% 16 fUeR, 2022 &) HeRTey Nl TRaTsdt 311 Efear (MRSI), Bicmldl Jev gRT ST &
ATSfRE PIcHfaddd - 2022' H JT AP bR i el

Smt. Karthiga Parthiban, CSIR-SRF (GATE), Bio Ceramics and Coating Division received Best
Oral Presentation Award in International Conference on ‘Corrosion and Coating (i3C)" held at
Jamshedpur during December 7-8, 2022.

She also received Young Scientist Award in "Young Scientist Colloquium — 2022' organized by
Materials Research Society of India (MRSI), Kolkata Chapter on December 16, 2022.

28 fRIdeR, 2022 B 3TTSTE! P 37 HelTd FHRIE 3 U 3121 & H, 2l doeral 313, Hisiae SI3RUS,
IR FARTAeT 37R HIfe s Bl CSIR-CGCRI, BIcApBIaT B 3R 'Somifen 3fid diwg= ufaifiar &
CEGIRIEGAERIRIEI]

As a part of Azadi Ka Amrit Mahotsav Celebration, Smt. Pallabi Roy, Project JRF, Bio Ceramics
and Coating Division was declared as Winner of ‘Deshbhakti Geet’ writing competition held at
CSIR-CGCRI, Kolkata on September 28, 2022.
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20 f&sR, 2022 P CSIR-CGCRI, BIABIAT gRT MANST ‘SRR Hd, RRIAE U Huifsed g4
TRIBR: P SHIATIDBA o5 (BIOCOM 2022) R U gt Tty wrienan & et urret 317,
CSIR-SRF (NET), SR RR1MAGT 3R Hifea fdisi 3 9d9s diver RIBR urd f3san 3¢ 10-11 75,
2023 & GRM $f3T BHidIAIIdhd ATSe!, IFAH $ITTd 3R $3¢ 71F dlaliaaad (IPSEZCON 2023)
& 30 & aTfifes AT H WS UNeR IRfA RBR ol e

Smt. Payal Roy, CSIR-SRF (NET), Bio Ceramics and Coating Division received Best Poster Award
in a one-day National Workshop on ‘Bioactive Glass, Ceramics & Composites in Healthcare:
Current Technological Trends (BIOCOM 2022), organized by CSIR-CGCRI, Kolkata on December
20, 2022.She also received Best Poster Presentation Award in 30th Annual Conference of Indian
Pharmacological Society, West Bengal and East Zone Colloquium (IPSEZCON 2023) during
March 10-11, 2023.

el o e, Mistee T31RY, SR AR 31k HifT fBdisi 3 23-25 3PRd, 2022 F SR CSIR-
CGCRI, PIdmral ¥ 3MASA 'oia vd i RIS & Wifd (ICAGGC-2022)' W RIS weH &
I UIReR IRGf RIBR 9T {3

Smt. Rupam Saha, Project SRF, Bio Ceramics and Coating Division received Best Poster
Presentation Award in International Conference on ‘Advances in Glass and Glass Ceramics
(ICAGGC-2022)" held at CSIR-CGCRI, Kolkata during August 23-25, 2022.

qIve gfdded 2022-23

20 fHeR, 2022 BN CGCRI, BIABIAT & 3RS ‘TRUfaRd Hid, RRIAE U8 HUIicd &7 deddaR:
FHC SHIAIfoIad g8 (BIOCOM 2022) TR e feaii TS sprRien & Ut Ao & TRIsIReI3mesi
3 A &1 91a" T GINER IR B & eI 4t Jeid dict, dfivas] Fbier, a1 RIS U HifdT
f2dIsT Pl A YNy RIBR el

Shri Sudeep Paul, Ph D Scholar, Bio Ceramics and Coating Division received Best Poster Award for
presenting a poster entitled “Effect of SrTiO, incorporation in Mg matrix” in a one-day National
Workshop on ‘Bioactive Glass, Ceramics & Composites in Healthcare: Current Technological
Trends (BIOCOM 2022) held at CGCRI, Kolkata on December 20, 2022.

St ST FHISIER, CSIR--JRF (NET), 351t it 37 3907 JURT A 3 3R, 2022 & SR SPetael
Fftpd ArIEe! 3R SEaqR fAyfdene, PicTesrdl & TedrT 3 22 Sied ANSd! gRT AifSd
A 35 3R wrEh fasm= # gifern wifd w RIS $St (RACMS-2022)' 3R e WpieR
FRIIAT § 0T PR JaT JsTf-ob QPR T {3511 3¢ 20 SHaRT, 2023 BT CSIR-NML, STHIAGER
p & &A1 A AEY AT HpIGH (SIRES IR gRT 'Hotl 3R RARAT S e arpl w 3mifSid v

g Rl 318 4 A, 2023 P ERTT BICTRIAS! AES,PIAbIdl gRI RIS Talad Jed
) BR ellee - - oid g & ols' W 37 3 1P e fa e 3R gy Wit # Jd9s §-aeR
= | RIBR AR FGAS TR RRBR o Al

Smt. Soumita Samajdar, CSIR-JRF (NET), Energy Materials & Devices Division received S.S.
Bhatnagar Young Scientist Award in ‘International Seminar on Recent Advances in Chemistry and
Material Science (RACMS-2022)" & Research Scholar Competition organized by Indian Chemical
Society in association with the Bangladesh Chemical Society and Jadavpur University, Kolkata
during August 3, 2022. She also received Best E-Poster Award and Best Paper Award in a one-
day Workshop on ‘Materials for Energy and Sustainability’ organized by The National Academy
of Sciences (Jharkhand Chapter) in collaboration with CSIR-NML, Jamshedpur on January 20,
2023 and 37th National Science Day Celebration & National Seminar on ‘Global Science for
Global Well-being — Lab to the Land’ organized by Indian Photobiology Society, Kolkata during
on March 4, 2023 respectively.
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20 SFad, 2023 & 4t <iUg IBR, FARUB, Hall A 3R 3BT YHFT A CSIRTE edeH
TRIPTATEAT (CSIR-NML), STHAGTR & TeAPT A 1LY fASTH 3fepIGH! (STRES TLR) GRT ARNSId ‘33l 3R
R & fov Amft R U feaviia SrRiene & Ia9s €-URer REBR T {353

Shri Dipendu Sarkar, JRF, Energy Materials & Devices Division received Best E-Poster Award in
a one-day Workshop on ‘Materials for Energy and Sustainability’ organized by The National
Academy of Sciences (Jharkhand Chapter) in collaboration with the CSIR-National Metallurgical
Laboratory (CSIR-NML), Jamshedpur on January 20, 2023.

471, 2023 P 2 TRY T, Tisiae THINIUE (3MTS), 35511 AR 31R 3UHR0T YT 3 EfS Bieiamiciisi
TRITES), BTl gRT 3RS 37 3 I8 fasTH feasd TaRIE 3R Sellae g BR Ididd dadig-oid
2 g de WA IS A IS IR RIBR U fIa

Shri Sourabh Pal, Project Associate (l), Energy Materials & Devices Division received Best Paper
Award in 37th National Science Day Celebration & National Seminar on ‘Global Science for
Global Well-being — Lab to the Land’ organized by Indian Photobiology Society, Kolkata during
on March 4, 2023.
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St el YSTETSH, TH3IRUG, HhaeHd HeRaew U8 farssdist f3disH 3 2-4 Hav, 2023 & GRH
BftsisT SREVE 3D CHIcrsH, SIS H IR TR Uctdse & for Ao’ R RIS
T H TS TR RIBR 1 fosan|

Smt. Saheli Bhattacharjee, SRF, Functional Materials and Devices Division received Best Paper
Award in International Conference on ‘Nanocomposites for Aerospace Application’ held at
Cambridge Institute of Technology, Bangaluru during February 2-4, 2023.

AW, AR Tew [y, 78 Reel gRT IR 'THS F v TR R Ue oy s

12 ST, 2023 FI At YUSTd ASJHGR, THARVDG, BRITHS AT 3R 3401 YUFT 7 ECS-INU B
Q HifEe TR P e fgea ReBR U fasam|

Shri Subhajit Mojumder, SRF, Functional Materials and Devices Division received 2nd Prize for
Oral Presentation in a one-day symposium on ‘Sensors for Society’ organized by ECS-JNU
student chapter, Jawaharlal Nehru University, New Delhi on January 12, 2023.

fedfis @1 Aefaew Red WSSt 317 81 (IUMRS-ICA 2022, SiergR) gRT Amsft fasm= 2022 &
T8 droaet N 3 fore siedt S AaRTe 31aTE F FeAd b1 =T 3% 26 3P, 2022 &I CSIR-
CGCRI 319 e HIAY TR ¥R 2022 ff el

Shri Nirman Chackraborty, DST INSPIRE Senior Research Fellow, Functional Materials and

- Devices Division was conferred with the GC Jain Memorial Award for best PhD thesis in Materials
Science 2022 by Materials Research Society of India (IUMRS-ICA 2022, Jodhpur) on December
23, 2022. He also received CSIR-CGCRI Foundation day Best Paper Award 2022 on August 26,
2022.

@ 23 feeR, 2022 &V oft AT b, Suadt SRR AR R Bedl, haed AeRaey U Raeds
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IR eToT guid yuPT B aR™IST vEfve (1) 2haat 31fifar ssit 3 23-25 3PRA, 2022 & R CSIR-
CGCRI, 3iTeT $f3a1 36T A=gtharavyi BheveM, fed RIS RIS 3R TafaihT FRITSS 3Tt 22 gRT
CSIR-CGCRI, BT & 33T ‘P 31K Hra-RRfMe & wifd (ICAGGC-20222)' R 3iaRIgR ImeH
H A TR GRBR 91 fos|

Smt. Arpita Banerjee, Project Associate (Il), Materials Characterization Division received Best Paper
Award in International Conference on ‘Advances in Glass and Glass-Ceramics (ICAGGC-2022)’
organized by CSIR-CGCRI, All India Glass Manufacturers’ Federation, Indian Ceramic Society and
Glazing Society of India at CSIR-CGCRI, Kolkata during August 23-25, 2022.

23-25 3PRA, 2022 & SR CSIR-CGCRI, BIAbIdl & 3RS 'S vd P RIfAe & wifd

(ICAGGC-2022)' TR 3ieRTSIT IHIe & '@li237: VUe23713 & UHiet favdR FIaeR TR foheealiopeol & IHd

P PN P A BT YUTg: 3TN 3afA &1 IUAPT 3 drell TH3MS3N2 JoTe! Nded I U gives
;s TR B P forw el IfhHAT <Tesh Bl Fa IS TReR REBR el

i Smt. Raktima Chatterjee, Project Associate |, Specialty Glass Division received Best Poster Award
. . for presenting a poster entitled “Effect of Soaking Time of Crystallization on Thermal Expansion

qIve gfdded 2022-23

Behavior of Li,0:ALQ,: SiO, System Utilizing Industrial Waste” in International Conference on
‘Advances in Glass and Glass Ceramics (ICAGGC-2022)" held at CSIR-CGCRI, Kolkata during August
23-25, 2022.

ot gorr uT, 2fel BT (ASIR), fAfTE e faumT 3 3-7 g, 2022 & R afeH, it § gevaeqa
FHHILM 31 B (ICG) 3R S TR 317 ST e U8 eaiaistt (DDG) gRT 3RS ‘ger-ed
P 3T TN -URITRTAT H EeA2d SR 31T IoTRT - T IR Shet 11 37aT8 W fasaim|

Smt. Pritha Patra, PhD scholar (AcSIR), Specialty Glass Division received The International Year
of Glass - Glass Future Fellowship Award in ‘International Congress on Glass-XXV' organized by
International Commission on Glass (ICG) and German Society of Glass Science and Technology
(DDG) at Berlin, Germany during July 3-7, 2022.

23-25 3P, 2022 & &R CSIR-CGCRI, BIABIAT § RNGd 'dig Ud g RRife § wifd
(ICAGGC-2022)' WR 3icRTgIT Tiici § THE, 3TRTeAT 37, uR=lisTT Terres (1), fafds wra fawmsr 3
HIAY TR REBR Y1 {353

Mt. Aaradhana Acharya, Project Assistant (I), Specialty Glass Division received Best Poster Award
in International Conference on ‘Advances in Glass and Glass Ceramics (ICAGGC-2022)" held at
CSIR-CGCRI, Kolkata during August 23-25, 2022.

2t 1S I, UGC-SRF, A% U8 AWM SaIcilsh f3disi A 16-17 Sia, 2023 & GRM SIGAYR
ffdenerd 3R faderia TafaruT 3R YeieH TR, PledTdl gRT IGwh wY F RN Fad bR &
foTe HA=7a TeNfIh! 3R yeieM TR g TSt & R TR & foTv i RIpR T fasam

Shri Anirban Ray, UGC-SRF, Membrane and Separation Technology Division received 3rd Prize
for Paper Presentation in a National Symposium on ‘Innovative Technology & Management
for Sustainable Growth’ organized jointly by Jadavpur University and Vivekananda Institute of
Environment & Management, Kolkata during January 16-17, 2023.

HTHMSIHR - Hard Pid Ud RRTHD IR T, PlcTdbldl s6 I




srfaeferdr

g1 (gfwelt) A4 HART A, AGere, CSIR-CGCRI, BIcAHIAl
o 21 &1 & A o &felH, s (03.07.2022 -
08.07.2022)

329%: SR AN IR (SISis) gRT S W
RS 269 3IARTERT B (3MSHIsi 2022) H 9RT A1l

ot ¥icig Hed, qe denfes, Ti: fAfe Hia fawmT, CSIR-
CGCRI, STl

B 2 &1 &R fBar s, s (03.07.2022 -
08.07.2022)

329F: ST AR AT (SSfish) gRT 3MSd
P R 269 3RS HHN (3MSASH 2022) & uPT &A1 31K
3RS F9 F 3MSHIS BRI BRIGH - 2025 6l SHHER
@, 31 @Y 2025 P SR CSIR-CGCRI, HIAPBIAT H NI
fasa e

&1 31MY PHR Hew, IR wHE Jefe, fafre S favm,
CSIR-CGCRI, BIcTBTAl

5 21 &1 @ fBar ¢ sfefq, s (03.07.2022 -
08.07.2022)

382F: AN R 264 R S GmEAsh 2022) &
TSI g P FY i Y Folt FHTT e : e &
SR MFRRAT 817 B HH a1 & flv T Afdr w® Iw
wRgfal

CSIR-CGCRI, Bl

o 3 &1 <1 fEam afefw, s (02.07.2022 -
09.07.2022)

322F: 'PrA-RANIMAG: FHaif WsRUr PRI & v v
e dufd wrnfl; ofife I ve AR IRgd ATl B
R 2641 IR HEIT (3TN 2022) § $8 B9 TS
37R 3MEAISh FY v Afifa B T P w9 H 87 IR dadb-iedt
Tfafa (Ef-23) i do& & 9pT o F foel

et gar ur, Wisie vaiive-l, fafre & fawmt, csIr-
CGCRI, HIABIT

o 3 &1 w1 feam: s, s (03.07.2022 -
08.07.2022)

3828 TN W 2691 RIS i (3msHlsh 2022) #
IR H2TEE-eTg M- SeRes Hra-RR1AE § farieh-
Prd WOT heeclIdRul BAdiad 3R T3NSR IS
Nd,0, TeBTIdT ST FTa" FHP Teb TRER TR ATl

Mobility

1.

Dr. (Mrs.) Suman Kumari Mishra, Director, CSIR-CGCRI,
Kolkata

Country Visited:
08.07.2022)

Purpose: To attend the 26th International Congress
on Glass (ICG 2022) organized by the Deutsche
Glastechnische Gesellschaft (DGG).

Shri Sitendu Mandal, Chief Scientist, Head: Specialty
Glass Division, CSIR-CGCRI, Kolkata

Country Visited:
08.07.2022)

Berlin, Germany (03.07.2022 -

Berlin, Germany (03.07.2022 -

Purpose: To attend the 26th International Congress
on Glass (ICG 2022) organized by the Deutsche
Glastechnische Gesellschaft (DGG) and to formally take
over the responsibility ICG Congress Program — 2025
which will be hosted at CSIR-CGCRI, Kolkata during the
year 2025.

Dr. Ashis Kumar Mandal, Senior Principal Scientist,
Specialty Glass Division, CSIR-CGCRI, Kolkata

Country Visited: Berlin, Germany (03.07.2022 -

08.07.2022)

Purpose: To present a paper on ‘Energy efficient melting
of glass with Microwave Heating: A novel method to
minimize volatilization loss during melting’ in the 26th
International Congress on Glass (ICG 2022).

Dr. Atiar Rahaman Molla, Principal Scientist, Specialty
Glass Division, CSIR-CGCRI, Kolkata

Country Visited: Berlin, Germany (02.07.2022 -

09.07.2022)

Purpose: To present a paper entitled ‘Glass-ceramics: a
highly potential material for energy storage applications;
a few case studies’ in the 26th International Congress
on Glass (ICG 2022) and also to attend a meeting
on Technical Committee (TC-23) on Education as a
committee member of ICG.

Smt. Pritha Patra, Project Associate-l, Specialty Glass
Division, CSIR-CGCRI, Kolkata

Country Visited:
08.07.2022)

Berlin, Germany (03.07.2022 -

Purpose: To present a poster entitled ‘Anti-glass phase
crystallization kinetics and NIR emission in transparent
Lanthanide-Titanium-Telluride Glass-Ceramics: Effect of
Nd,O, concentration’ in the 26th International Congress
on Glass (ICG 2022).
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YO Ud HHART IR

Administration and Staff News
HHARA] H o1 . = 283
Overall Staff Strength = 283

aoft HEAT (31.03.2023 B)
Category Number (as on 31.03.2023)

aiitep Ufdae 2022-23

35T/ Scientists 89
daHidhl 318/ Technical Officers. 67
ABAIEA/ Technicians 57
TemafAd/ Administrative 65
314/ Others >
JqifAgfd / Superannuation
Lro i) Jaifgfa i fafd
Designation Date of Superannuation
oft 36 BAR el AT BT (=) 30/04/2022
Shri Ratan Kumar Saha Section Officer (G)
off 3i5 Tgaat aRs Wi dsfes 31/05/2022
Shri Anjan Chakraborty Senior Principal Scientist
ot SRofd gt RS AR (2) 30/06/2022
Shri Prosenjit Mondal Senior Technician (2)
oy SrgIfRT Ry IR TR B (3) SR
Shri Snehasis Biswas Senior Technical Officer (3)
off 3507 AR A1 ERIS 3HPT SR (THwd ) 31/07/2022
Shri Arun Kumar Banerjee Assistant Section Officer (S&P)
ofY 35 e TIRE a1 BT 31/10/2022
Shri Ranjan Chakraborty Principal Technical Officer
2t 31 ar omf aRs i AT 30/11/2022
Dr. Abhijit Das Sharma Senior Principal Scientist
off Fefet PR A IR qHHRRA (2) 31/12/2022
Shri Nirmal Kumar Ghosh Senior Technician (2)
2. e T A A5 31/12/2022
Dr. Dipayan Sanyal Chief Scientist
off RIGARTOT Heet RS THAE SR (2) 31/01/2023
Shri Shivnarayan Mondal Senior Technical Officer (2)
off ervyf aTeEifes TEIS TP TE HUSRUT 28/02/2023

Shri Dharma Balmiki

Assistant Manager cum Store Keeper

CHHIEIHR - HEI i Ul RRIED SR HRAH, PeTIdl s¢



Jaifgha Hi fafd N

Designation Date of Superannuation CI\I

oot N — 28/02/2023 g

Shri Rana Gupta Lab Assistant O

oft eI TER IR dBRR (2) 31/03/2023 o~
Shri Susanta Naskar Senior Technician (2)

o 7R AR TR RS dBRAT (2) 31/03/2023 E
Shri Prasenjit Kumar Das Senior Technician (2)

o BrieB arefiareT e Rt e (a.3) 31/03/2023 O

Shri Priyankar Paliwal Senior Hindi Officer (SG) ol

Ll

o

¥difB Aa1fAgid / Voluntary Retirement 2:'

YgA™ afgh H D)

Designation Date of Superannuation Z

el o wITe SorR e Uit prd

Smt. Sudeshna Sanyal Controller of Administration <

T3 Si1sfAT / New Joining

&A™ HRIYgo A fafd
Designation Date of Joining
off 3rFa e CIEREIN I TIRG 04/05/2022
Shri Arnab Saha Junior Stenographer
o dRervm HAY ARIETE TERI (1) Uitz
Shri Biresh Ram Junior Secretariat Assistant (G)
et R SO BFAS ARIaTeR TR () lsiztze
Smt. Sucheta Pramanick Junior Secretariat Assistant (G)
oferet e 3praret BB AR TR (¥71) 05/05/2022
Smt. Sweety Agarwal Junior Secretariat Assistant (G)
off 31 Hset B ARIaTeR TR (37) 06/05/2022
Shri Anubhab Mondal Junior Secretariat Assistant (G)
off wﬁm WHTW 12/05/2022
Shri Dhrubajyoti Banerjee Junior Stenographer
off TS PAR Ul BMAS ARiaTers Terie ([ vd o) 12/05/2022
Shri Suraj Kumar Pandey Junior Secretariat Assistant (F&A)
off 39T ISR S S 20/05/2022
Shri Abhradeep Sarkar Junior Stenographer
off 9[aH PR Hael BMAIS TRIaTeR YR (VSR Ud H) eoilsitas
Shri Shuvam Kumar Mondal Junior Secretariat Assistant (S&P)
off g JTETH STegToN BB AT AR (R Ud o) 23/05/2022
Shri Vaibhav Samadhan Gavhane Junior Secretariat Assistant (FRA)
el <TSrd) Er IS A 24/05/2022
Smt. Rajeswari Ghosh Junior Stenographer
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it farepTel AR
Shri Vikash Kumar

ot 37yH BT
Shri Arkaprabha Kar

off dfie~T g™
Shri Shribas Das

ot gAY ST
Shri Ashutosh Barik

Sl dar diER
Smt. Dipa Podder

it J1a AR emi

Shri Savan Kumar Sharma

<1, (<fAeft) sofelt <jer

Dr. (Mrs.) Barnasree Chanda

21 3721 gy g

Shri Ankush Pratap Singh
g1, depe el et

Dr. Venkatesh Pilli

ot Yo gt

Shri Nelson Kandulna

2t Ty iy

Shri Saptarshi Ghosh
Sl RIS AT

Dr. Yuvaraj Natarajan
&1 1 4

Dr. Shweta Pant

21, 3itaH faeiR It
Dr. Goutam Kishore Gupta

off 31fd e sf®
Shri Amit Datta Banik

ot gfd e

Shri Sumit Das

g fadier. o

Dr. Vignesh. M

31 31501 AR [

Dr. Arun Kumar Singh
i YHsiid o

Dr. Subhajit Das

&1 e UTe

Dr. Debasis Pal

&1 ggsild e

Dr. Indrajit Tah

off 3708 Ui
Shri Avishek Paul

ofigeft f9etar g
Smt. Binita Shaw

Designation

HS Jared Ta™® (1)

Junior Secretariat Assistant (G)

B AT Hedb (SR Ud hH)
Junior Secretariat Assistant (S&P)

IS 3D

Junior Stenographer

S8 IfdTed Jg—IH (J1)

Junior Secretariat Assistant (G)

HAS AT JeR® (fad Td o)

Junior Secretariat Assistant (F&A)

EEIEES

Scientist

EEIIEED

Scientist

EEIEC

Scientist

CEIEES

Scientist

CEIEES

Scientist

HHY AT AP (HSR Td hH)

Junior Secretariat Assistant (S&P)

CEIEES

Scientist

CEIIEED

Scientist

EEIEC

Scientist

HS I Te™® (1)

Junior Secretariat Assistant (G)

CaEEEINIGIEED

Junior Stenographer
Scientist
Scientist

EEIECE
EEIIEED

Scientist

EEIEC

Scientist

CEIEED

Scientist

HHS IYffts

Junior Stenographer

HAS AT JeR® (fad Td o)

Junior Secretariat Assistant (F&A)

HrRIEu i fafy

Date of Joining
25/05/2022

25/05/2022

01/06/2022

06/06/2022

22/06/2022

08/08/2022

12/08/2022

22/08/2022

23/08/2022

23/08/2022

01/09/2022

05/09/2022

07/09/2022

09/09/2022

26/09/2022

28/09/2022

28/09/2022

29/09/2022

14/10/2022

19/12/2022

30/01/2023

20/02/2023

14/02/2023
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CSIR-CGCRI ¥ ¥[Fid?T / Transfers to CSIR-CGCRI N
(@N
|
QN
TE-1 (R-aa-id)/endiea CSIR-TTEEHRNTE, AT [ ~N
Shr| Vlnod Kumar Balm|k| Group C (Non-Tech)/MTS CSIR-NEERI, Nagpur O
el Sfere srgTemd T B (=) CSIR-UUAUE, STHIETR CSIR-NML, Iz \
Smt. Monalisa Bhattachatya Section Officer (G) Jamshedpur I—
ST Afesan 3T TSR (1) CSIR-THEIRAY, A 06/12/2022 o
Shri Rupam Saikia Section Officer (G) CSIR-SERC, Chennai O
ot giferq I8! fart 3R o A CSIR-UTEE3R3NE, APTR 02/01/2023 o
Shri Duryodhan Sethi Controller of Finance & Accounts CSIR-NEERI, Nagpur Ll
. . o
CSIR-CGCRI ¥ ®IPTYH/THidR0T / Leaving CSIR-CGCRI
—
<C
it 3 el PfS nYfafie 15/ 092022 )
Shri Arnab Saha Junior Stenographer Mmlstry of Railways Z
o ITHe! AR e e 3% o PR CSIR TR, S et R
Shri Rajesh Kumar Pareek Controller of Finance & Accounts CSIR Hars., New Delhi <
<. (ofiwrelt) 37 T HABRY (31) CSIR-UUHTd, STHACR 18/11/2022
Dr. (Mrs.) Ranu Verma Section Officer (G) CSIR-NML, Jamshedpur
ot gerig] AR A BEREEFREEIRCISIG) CSIR-3MEATERER, Breraprar sbilzie
Shri Sudhanshu Sekhar Roy Assistant Section Officer (G) CSIR-1ICB, Kolkata
ot sfterr g B nYfafis et showrd 31k 3 e, Prereprar 15/01/2023
Shri Shribas Das Junior Stenographer Central GST & Excise, Kolkata
o I PAR is BAS ARIdTeTd AeRIe (U6 U 1) 8 TG, WRA IRPR 13/01/2023
Shri Suraj Kumar Pandey Junior Secretariat Assistant (F&A) Ministry of Home Affairs, Gol
off diverIm HIS ARG TR (M) .Y ¥, TBERP 31/03/2023
Shri Biresh Ram Junior Secretariat Assistant (G) S.E. Railway, Chakradharpur

RTI A R STHBRT / Information on RTI Matters

AT RIS TS RS 3Mde i 3TRAI3TS 31Tde &6 TEAT 31T TING IRSATE | THMET HARANTE
& T T &1 STaT AP TfABR0T BI gedidRd 1A &I T 3Tde &Y =

No. of RTI No. of RTI No. of RTI Application No. of RTI No. of RTI
Application Received | Application Replied Transferred to other Public Application Application
Authority Rejected Outstanding

150 143 1 0 6

AT R3S TS RIS 3Mded i RIS 3Tde i T 3 WINST IRSBTE | TBIT RS
& U &1 AT A M1 B gwdiaid AT HrH@ | 31 "=
No. of RTI Appeal No. of RTI Appeal No. of RTI Appeal Transferred to No. of RTI No. of RTI

Received Replied other Public Authority Appeal Rejected Appeal
Outstanding

fad ®R AFBRI / Information on Finance

CIBECTAR I 3. FRSI A
External Cash Flow Rs. in crores
CIRRIRRISEIY ~14.97

External Projects
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PRI 317 Irfafafern
TSIIG] T 31 HEledd b 31UTeT

HSTE BT 3 Heledd el & 75 a9 AR g @b,
WPl 3R ITAE F siRaeMett SfAeN &1 39d 79 3R
TRUT IR P AT YRA IWBR H U Ugad 2139 IR $ ded,
CSIR-CGCRI, BIctdIdl gRT FEfif@d 3mdisH/aRieH 3
foeu atE:

(®) oG UfaPIanEi &1 3RisE: '3SIE &1 30d Helcid’
IARIE B TH 9PT $ w9 §, I Hian &=l 3R Be
FHGR Bl HPTIGRY I (i) "aerfeh fid" 3R (i) "ol agvmd
(33T / & / Sren) ®T # forga & e 3wfa fsan srn
o7 'fAHE TYERT: Bl IH I fAued & foIv 9Rd &1
ERPBIUT R FAde TR B & feTv Teb et 37diet i 1 18
ot

(@) A Raig iRt O ver 2022: HRiHH H3d ¥4 I CSIR-
CGCRI, BIABIAT &b BT FHG™ GRT 9-10 5, 2022 &b GRMH
RN 5T 1T 2T Ig HRIGH bs T Bl U JAlo
o 3 RO Whia 2, S oEl gRT 3 3R IRe?
wRgfoal enfie off, ‘weeH 3R weeifFar, de¥faea W,
TR 3 Briee § Aftha w9 I 9T forn|

Major Events Organized

Observance of Azadi Ka Amrit
Mahotsav

Azadi Ka Amrit Mahotsav is an initiative of the Government
of India to celebrate and commemorate 75 years of
independence and the glorious history of it's people, culture
and achievements. Under this banner, following programme/
events were organized by CSIR-CGCRI, Kolkata:

(@) Writing Competitions organized: As a part of ‘Azadi
Ka Amrit Mahotsav' celebration, participation of all
staff members and student community was invited
for writing (i) "Deshbhakti Geet” and (ii) “Lori” in
multilingual (English/Hindi/Bemgali) forms. An open
appeal was also floated for submitting “Essay” on
‘Nirmal Vasundhara: India’s vision to combat carbon
emission’.

(b) GLAMICS Fiesta 2022: Two days long '‘GLAMICS
Fiesta 2022' event was organized primarily by the
student community of CSIR-CGCRI, Kolkata during
June 9-10, 2022. The event was a combination of
several components such as ‘Research Scholars Day’
consisting of oral and poster presentations by students,
‘Demonstrations & Exhibitions’, ‘Interactive Sessions’,
‘Team Debate’, ‘Cultural Programme’ and many more.
All projects staffs, PhD Scholars, Women Scientists,
Research Associates of the Institute actively took part
in the programme.
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Al YEdTsT - 2022

CSIR-CGCRI, BIABIAT 7 1 F 15 HS, 2022 P R AFER b
I TS dl qE@ars] 2022 TARIUE awsdl q@ars] daldmd
aftfer &1 16 fa5a I, S siee & w9 & g7 denfie o
g Hee Aled B8 AABRI A A1 IWRIh AAfd BT wafds
PRI & I8 dh I ale ISl Brishd & fparfad &
& rfafafdy 3R dR-aael 6 g I 3ifam F9 &A1 31 CSIR
AT B Ueb RUIS IR BT 211 39 Fawl § 9 7E, 2022 &l
TG AT8T IUPTR & qoff SHaR) Yol gRT Ia<sdl 29 &l 75|
S AT, IURITh BRIGH & U 300 & ®Y § 15 7S, 2022 B
IRYG & HHAINGT & Sl & foiv 'Rie U8 g1 ufaifiar &I Jaxen
CARIERI]

=]

i, =
N
e RSy EE TR

TS Wi fdawr 2022

URA & IR NI e 9ids auf 3T=faid &1 aTell U anfids
HRipH & 3R sUd VMAeRie Hew 31 A &1 78 7 [sm
3R JIEfihl & & & 3 dsn-pl, eherapdaisi, A3 3R
Aflere! & ITATERN 3R APTEH &I Y A & forw Juftfd g1
TS T fea 2022 &1 o it wfdsy & fae g 3k
TENFTh H vhigpd effPIu 2Tl 29 g, CSIR-CGCRI, BIABIAT
10 WS, 2021 P AL NI [Gad A=11I BRIHH PT 38T
CSIR-CGCRI &I fAcers &i.(2fidl) v, gl 3 WP oy
& T 1| LT FNFIBI faaw B YU HRR R URAN Taief
TR (FEHTSUH) PIcAbIdl P Aa2rb M. 37 HHAR INBR
13 31l & g F A7 fora 3R 3nféfsige gefersiva v nefia
1 89 s vifafera fivfes fawar ©v aamsaH QU CSIR-
CGCRI, BIABTAT & aRS T J5Tep, o faer 3R Y1z
9T & v S, &Y. Seliedrd gR1 ¢=IdTe Si9- & |1 BRIGH
1 gHYA a1 |

Swachhta Pakhwada 2022

CSIR-CGCRI, Kolkata observed 'Swachhta Pakhwada 2022’ in
a befitting manner during May 1 - 15, 2022. A ‘Swachhta
Pakhwada Observation Committee’ was constituted
comprising of six officials including Shri Sitendu Mandal,
Chief Scientist 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 9, 2022 at M.N. Saha auditorium. Also, a 'Sit & Draw
Competition’ for the wards of council employees was
arranged on May 15, 2022 as a part of the above programme.

National Technology Day 2022

National Technology Day in India is an annual event held
every year and it has significant historical importance.
This day is dedicated for celebrating the achievements
and contributions of scientists, researchers, engineers, and
trainers involved in the field of science and technology. The
theme for National Technology Day 2022 was “Integrated
Approach in Science and technology for sustainable future”.
This year, CSIR-CGCRI, Kolkata observed National Technology
Day on May 10, 2021. The programme was inaugurated
with the welcome address by Dr. (Mrs.) S.K. Mishra, Director,
CSIR-CGCRI. Prof. Uttam Kumar Sarkar, Director, Indian
Institute Management (IIM) Calcutta graced the occasion as
Chief Guest and delivered National Technology Day Lecture
entitled ‘Artificial Intelligence and Machine Learning in
Business Analytics'. The programme was concluded with the
Vote of Thanks by Dr. D. Bandyopadhyay, Senior Principal
Scientist and Head, Business Development and Publications
Division, CSIR-CGCRI, Kolkata.
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S S 31T T 3094 - 2022 Celebration of 1YoG - 2022

SR SR 3% I (IMSATS3HISN)-2022 FARIE &, CSIR- A a part of International Year of Glass (IYoG) — 2022
CGCRI, BIAPIAT § AP Afg AR VT 2022' 37X eTRT €81 celebration, ‘Monthly Webinar Series 2022’ and ‘Interactive
P B P T Scxfaed T’ I IR 5T I-T, STai 3T 3R~ Session with Glass Industry Captains’ were organized at
RRfAe & & § ufafda sl @i sarg / RRMA% wgee & Ty CSIR-CGCRI, Kolkata where distinguished personalities in

O AR AT v 3 forv 3T fba s the field of Glass and Ceramics were invited to share their
views/ideas with the glass/ceramics community.
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() WA AfSAR gje 2022:

)

28 318, 2022 &1 &1, i1, . ST, Id T, 37T 3R 37
fARTAG T, 97T IRATU] 37 e g (BARC) 3R afifereht
P YIHIR, B 9T 1Y IR, g 7 TRH TR P
fore s 3R SA-RRAG-¢-fea dicle & fapra &
PEM: B Ugc] W Ueb db-Idh! AR o

28 g, 2022 &I faUvH g 4t Wiid arerds SR
e fafies, wd, JERId Ud 2aRTaTG & 37eaer 3R
TSN 2ff A WRISAT gRT 'eFIS Aol I, SRIRAfeIbe
AN, 3N AT BT b 3R TSNS I, '3
gict auf & §BfET ek T U d9b A AP 96 a1 &
i R G da1dh! IR Q|

3o Us wieifAa f3disH, CSIR-CGCRI, BT 7 28
5[, 2022 Pl '31EHA BIEaR Wehrdl: 7N $Hi Afth &1
T2 IR U dapHiidh! s o

XRCGS  CHIcishal foifics gfadioN, Has & efte-
IS U8 T ot g Hifdes gRT e 3Hifesd
BreeR: f3fSicd dAfaefad & fRfes e ofides I @
AP-Ib! ARAM 3R IERId M fAfMes, 3Enaee &
TPIA TTeBR g eieds of ek e gRT Sasfen
USSR’ 28 TS, 2022 I W 1w |

28 fAdsR, 2022 & TARCT WhaR, V. UH. Uiy, AR
fasTr 31k SshfaRer v, dhies e, 7% 3k R
RIS 3T IoTRT & ag¥e 1 T hfocber & enfie e
&I AP JHIeT R Th RS &

Jic MaH Sfear urgae faifiies, I3 P veaiRg affnes 7™
TR (A &b M ofieR - TR 4t IRTT HHR gRT 28
TSR, 2022 Pl AT U8 RARNRE I IR U AR
&= srm)

28 TR, 2022 Bl ANHRTH 3, UifSAA Bl Fgeh Tsiel
fAGere iHc quifdes! deHl JYavdel gRT 'SARCI | T
3 3R UHIUH A A wigde foifiics, 998 &
A9 ot S 37 gRT eI MRARAT A 39d db-ie’ %
3 AP1P! AT U v |

(T) 7T 321 & 3Er0ft & A1 famef &=

26 3751, 2022 P CSIR-CGCRI, BIABIAT & IR JePT B A3l
P T U A I &1 3MRIST T T, STet TR & dsiid!
3R B 99erR A ¥e Mo gfear argde fafies & vde Fgerd 3k
TeIfST ARITECT 3T Sf2an & 3rearat ot U3TR. 3AGWH 3R 39
ST 7T P BRIGRY 22 R IAf0T e 376 eftan &
FHreTee] 2t IMUTe IAET & 1 STt Hil
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(a) Monthly Webinar Series 2022:

1)

3)

5)

6)

7)

(b)

Dr. G. P. Kothiyal, Formerly Head, Glass and Advanced
Ceramics Division, Bhabha Atomic Research Centre
(BARC) and Professor of Physics, Homi Bhabha National
Institute, Mumbai delivered a technical lecture on ‘Story
of Evolution of Glass and Glass-Ceramics-to-metal
sealants for extreme environments: Some Aspects’ on
April 28, 2022.

Two technical lectures entitled 'An overview of Textured
solar glass, Borosilicate glass and Opal Glass' by Shri
Swapnil Walnuj, Head, Marketing, Borosil Renewables
Ltd., Bharuch, Gujarat and ‘Packaging container glass
leading the new way in coming years' by Shri Rajesh
Khosla, President & CEO, AGI Glaspac, Hyderabad were
delivered on May 28, 2022.

Dr. Ranjan Sen, Former Chief Scientist, Head, Glass
Division, and Fiber Optics & Photonics Division, CSIR-
CGCRI, Kolkata delivered a technical lecture on ‘Optical
Fiber Technology: Demonstrating the Power of Glass'
on June 28, 2022.

Two technical lectures entitled ‘Glass Optical Fibre:
Building blocks of digital connectivity’ by Shri Sudipta
Bhaumik, Lead -Technology and Presales, Sterlite
Technologies Limited Equinox, Mumbai and ‘Daylighting
and Glass' by Shri Sudhir Mohan, Technical Advisory
Group Manager, Gujarat Guardian Ltd., Ahemadabad
were delivered on July 28, 2022.

Prof. J. M. Parker, Emeritus Professor, Dept of Materials
Science and Engineering, University of Sheffield, UK
and Curator, Turner Museum of Glass delivered a
lecture on ‘A broad review of the issues involved in
Glass Fabrication’ on September 28, 2022.

A lecture on ‘Safety and Security Glass' was delivered
by Shri Saravana Kumar, Team Leader — Operations,
Advanced Laminated Glass Processing Unit, Saint
Gobain India Pvt. Ltd., Chennai on October 28, 2022.

Two technical lectures entitled ‘Glass Art in Buildings'
by Smt. Shravanthika Lakshmi Sundaravel, Joint
Managing Director, TPRS Glass, Pondicherry and
‘Advanced Techniques in Glass Processing’ by Shri
Jainik Jain, Director, FUSO Glass India Pvt. Ltd., Chennai
were delivered on November 28, 2022.

Interactive Session with Glass Industry Captain:

An interactive session with Glass Industry Captains
was organized at CSIR-CGCRI, Kolkata on April 26,
2022 where Scientists and Students community of
the Institute interacted with Shri A.R. Unnikrishnan,
Managing Director, Saint Gobain India Pvt Ltd and
Chairman, Glazing Society of India and Shri Gopal
Ganatra, Executive Director, Asahi India Glass and
Treasurer, Glazing Society of India.
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(37) 3TEATE31IST -2022 JHIYH AARIE:

27 f&G¥sR, 2022 P CSIR-CGCRI, BABIAT 7 1YoG-2022 &I
THYA GRS H-1T1 59 319 W AfHR01 v 3msdey manfidht
1S (BRIT), E10E & 8 BRIGRT 4l H&Id GgsiT 3R ARBR] pietsf
e ST Us e Sriailel, diadidl & RS
FeATEPR AT CSIR-CGCRI &b Gd FGAb TR U, U, Aelt 924
31fafd 3R wefa fafd & w9 7 3ufRd 31 g7 31fafd & wa &
ot st A Rfediey 2 37k fafdsvor dienfiiehl: FHfe 3R 3mt
B1 T 2N R AB-Aidh AR | IRe™ 6 3R J, R
TR P IS GRT ‘813 707 I8 & dos’ 3R 'BANY HYFAH
IIAT P AU 3PHA BIEaR eI W al Albid ARAH
ot fu

106 i aay
e Ly Sy al e

E BN memationsl Tearol

ass lIT0B1 - 2099

8

o ¢ .. |

—

(c) IYoG - 2022 Closing Ceremony:

CSIR-CGCRI, Kolkata celebrated closing ceremony of 1YoG -
2022 on December 27, 2022. Shri Pradip Mukherjee, Chief
Executive, Board of Radiation & Isotope Technology (BRIT),
DAE and Prof. H.S. Maiti, Project Adviser, Govt. College of
Engineering & Ceramic Technology, Kolkata and Former
Director, CSIR-CGCRI graced the occasion as Chief Guest and
as the Guest of Honour respectively. As a Chief Guest, Shri
Mukherjee delivered a technical lecture entitled ‘Radioistope
and radiation technology: Challenges & way forward’. From
institute side, two popular lectures on 'How Glass Changed
the World" and 'Optical Fiber Technology for our modern
civilization” were also made by the our institute scientists.
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TP deld b Ifafafd=n Activities of Staff Club

RafST srafer 3 a'ﬂ'ﬂ, CSR{GCR' ¥ g g1 Fafarad During the reporting period, following welfare activities and
BATUTBRY e 3R PriceHT BT HASH &1 I, SIS events were organized by CSIR-CGCRI Staff Club through
e & it AR & & Fafa s, sl 3R Ifdar  which a number of regular staffs of all categories, students
aﬁaﬁaﬁgﬁsﬂmﬁq@ and contractual workers were facilitated.

®) AR 31 AR 9 7S, 2022 F) CSIR-CGCRI, Praprad ~ a) Health Check-up Camp: A free health check-up camp
TRIT 3RETTer, T Wie, BiefapTaT 3R CGCRI et oofd gl Was conducted at CSIR-CGCRI, Kolkata in association with

PPN = I N Marcy Hospital, Park Street, Kolkata and CGCRI Staff Club on
3 ﬁr‘i;’]::l ggﬁsﬁ’q et 7 f: S I SR R May 9, 2022 at K.D. Sharma Multipurpose Hall.

ANNUAL REPORT 2022-23

@) wWhaH A 11 78, 2022 FI TH.AR. IPR 3], s b) Blood Donation Camp: A blood donation camp was
S, HIcahIdT B JgIPT A B3I, omf a-ggggﬂ-q 2, CSIR-CGCRI,  organized at K.D. Sharma Multipurpose Hall, CSIR-CGCRI,

PIcTopIdl & Twhe AR &1 AR b s/ Kolkata in association with M.R. Bangur Hospital, Blood
Bank, Kolkata on May 11, 2022.
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) fise gf3an Whisd ¥ 3.0: 18 Hagsy, 2022 &I e gfear
YhIEH ¥ 3.0' 'HTSIIE] & 75 WTel, e 38 Sffret &im & |y
3RfSIA b a1 2l &1, (SRAdT) ga- A e, fAaeres, CSIR-
CGCRI A HHARI FeT & H1Y 27 BRIHH & 1PT fern|

c) Fit India Freedom Run 3.0: ‘Fit India Freedom Run 3.0’
was conducted on October 18, 2022 with the theme 'Azadi
Ke 75 Saal, Fitness Rahe Bemisaal’. Dr. (Mrs.) Suman Kumari
Mishra, Director, CSIR-CGCRI along with the staff members
participated in the event.

AT dSTAes R YT TS BT 3 HeleHd' 3cHd B
HRIHH I U gl

%) 8 3, 2022 HI 1. IR A, 773, gd HEIAS2AB, CSIR 3R
IfRd, STIAHEIR 7 CSIR-CGCRI, Pictbral § gefag Mg #
SIS 1 3ABIA - CSIR BT A" 2o A v AR feam
31 o, 3. erfifer wig, wfafSd g denfass, Sfien R, erer
Sl AfdT gRT ‘98 3¢ & Y BI Hls: AV P F WRA
fdeRUIE & ®U § AsHERT AT W v 39y 31fafd @mrem
oY 3RS fasam s 2|

Distinguished Scientist Lecture
Series

‘Distinguished Scientist Lecture Series' is one of the events
of ‘Azadi Ka Amrit Mahotsav' celebration.

a) Dr. Shekhar C. Mande, Former Director General, CSIR and
Secretary, DSIR delivered a lecture entitled ‘Azadi Ka Amritkal
— Synonymous with CSIR" in hybrid mode at CSIR-CGCRI,
Kolkata on June 8, 2022. On the same day, a Special Guest
Lecture on ‘Little Bugs with Big Data: 'Microbiome' as new-
age health descriptor’ by Dr. Sharmila Mande, Distinguished
Chief Scientist, TCS Research, Tata Consultancy Service was
also arranged.

6s I



") 24 A9, 2023 BT CSIR-CGCRI & TH. TH. I8N UPTR &
f2ared & oI emigafaee ARl f3sed v & it & qe
ofifes A wfafSd JsifAes AR & a7hl & ®Y & HhER BHTAT
GRT IR H AR & W 314 7 b1

b) CSIR-CGCRI was proud to host Prof Kamanio
Chattopadhyay, SERB Distinguished Fellow, Indian Institute
of Science, Bangalore as the speaker of Distinguished
Scientist Lecture entitled ‘Materials issues in designing
Thermoelectric materials for device’ at M.N. Saha Auditorium
on January 24, 2023.

CSIR-CGCRI HIg I 3qHTIcd

8 5[, 2022 BT CSIR-CGCRI, BITBIAT & 'HATHT IMH WIRD HIEAT
3R CRAPIR' T 35HTed a1 ITI CSIR & Jd HRIHae® AR
STHHTEHR P AT 21, AR . /IS 7 39 3R R = A &
®q F 4T o 3R AUCREPTR IR & AW TfgaT &1 3H1ER0T
fasaT| 37195 e ERfte R ot fafore gesg denfaies 3. rfifer #ig,
CSIR-1IICB & fG2Ia BT, 31607 SGIT1edT™ 3R CSIR-CGCRI Pl fAgera

1. A HARY g o &

CSIR-CGCRI Archive Inaugurated

‘Atma Ram Memorial Museum & Archives’ was inaugurated
at CSIR-CGCRI, Kolkata on June 8, 2022. Dr Shekhar C.
Mande, Former DG CSIR & Secretary DSIR graced the
occasion as Chief Guest and unveiled the plaque in front of
the Archives premises. He was accompanied by Dr. Sharmila
Mande, Distinguished Chief Scientist, TCS Research, Dr. Arun
Bandyopadhyay, Director, CSIR-IICB and Dr. Suman Kumari
Mishra, Director, CSIR-CGCRI.
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3RS It fdaw

21 3[, 2022 &I CSIR-CGCRI, PITbIdl H 8 af 3eRTER 907 fdaw
(3ESENATS) TR AT | RIS AT fGa 1 3823 7 Hi 21ifdl 3R
3MTe-SIPRRGRT & o0 &1 & 3116 A Rid 31 & il a1d g
TRl § SHifdd Y84 & foIv 3199 §1 CSIR-CGCRI, BITBIAT
& G Si(dHd) vH.%. A 7 WP U107 &S H1Y BRIGH
& BT Y| APT TGefes A merid aRi 3R g gRT fobu 31w AT
e  BET 3R AfIeIeH TR & WY 98t AT § HHan
HeHl 3 Afcha KU F AT fern

International Day of YOGA

8th International Day of Yoga (IDY) was observed at CSIR-
CGCRI, Kolkata on June 21, 2022. 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’ performed by Yoga Demonstrator
Shri Prasanta Das and group.

fadt afear

23 3, 2022 &I CSIR-CGCRI, BIeApIdT F 3RS ATt fdaw
& 3R W gIefos 15 ¥ U fBEl aeFR &l 31 ™isT fosa sl
CSIR-CGCRI & fAgeres 1.2 v, e 3 apd umNoT &
12 BRIGH BT 3gHTeH foa, forads a16 W[ & i Jenfer,
21, S5t faem, < A figmedmT 3 81, /iR aefiv 3= g
PHLT 'PIURe P IS SHERT, A cged ¥ de-id!
Wi 3R TR TeAsMSst & foIw 3pTelt W & s W i
APl IR QU 30| HRIGH &1 JHTA CSIR-CGCRI,
HITBI P A deTeb 3R T3S &b 3ureger ot Ridg Hee
ERT &=IaTE WRATd P I1e fasam

E_]

Hindi Webinar

On the occasion of ‘International Matribhasa Diwas’ a Hindi
Webiner was organized at CSIR-CGCRI, Kolkata on June 23,
2022 in hybrid mode. The programme was inaugurated with
the welcome address by Dr. (Mrs.) S.K. Mishra, Director, CSIR-
CGCRI followed by three short duration lectures on ‘Social
responsibility of corporate’, ‘Technological advancement
in ceramic tiles’ and ‘Next generation separator for paper
LIB" by three Scientists, Dr. Indranil Biswas, Shri Somnath
Sinhamahapatra and Dr. Mir Wasim Raja of the Institute
respectively. Programme was concluded with ‘Vote of
Thanks' by Shri Sitendu Mandal, Chief Scientist and Vice
Chairman OLIC, CSIR-CGCRI, Kolkata.

L
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6141 e ufvug $i dob

CSIR-CGCRI P 614 373R7er aRug & 96 5 3PN, 2022 H
rsfes g 7 3mAfaid &1 378 2R

fAgers A fGHeR 2021 F TS 2022 I A B GRA TAH B
wifd RAE wqd B, 51 a1e Fedi & i =i g5l gw
3T Ui STg] IRAISTI3T TR FohIeT ST I 3R Je A Theay,
2022 B CSIR TG qedics a8 6 §5F F SR FeAd TIE
fAofY 3R 1 g3t & AR & ST &; 5 a1 # 2026 & fow
CSIR-CGCRI Ref® wd faenfader # ot enfiiet fsan s omi <) 48
GRS 3R IR 7 IRASTI3T R wRgfadi & 1E; v Anias
IR RO @R ot yRgfei & 91 3R 38 qof oSt &

317 S W =] 6l TS|

o B

pr— -

r—_ﬁ -

g |

62di3rEe uRug Y 45 - Usa 613 3R T F a8
§U WPIfdl el STeRT CSIR-CGCRI & fa2re GRT SR I 51 3.
&, 3rquif 37K SF. iR i 3157 3 3R TS Y &) R It I
RIS e S0 & folv TTcidssHIa e SW%Re I
& 3c1e & fore wageht ufssan Wi &1 i 3R Siewrdl-
IME3IMECT St & AT a1t JUE WehH' & wifd R =i 61 5Te
37T, 1. .. Soedl, ATl U, 5 Hfccta, 4 o, &. o, 31, .
Hee 3R S1. TN, UTeT gRT A8 2e gRoTH / ApiaRie wR gk
BICT 37afd & TRt ST &1 T8 | 35 916 3R e gRT
Tt 3R RO &1 Fw 1 g3l

-
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RC Meetings

During the reporting period, 61st and 62nd Research Council
Meetings were held in hybrid mode during August 5, 2022
and February 24, 2023 respectively.

61st RC Meeting - Director presented the progress
report of the institute during the period December 2021
- July 2022, which was followed by discussion among the
members. Flagship external projects that were initiated
were highlighted and the members briefed about the key
decisions and action points agreed upon during the CSIR
Performance Appraisal Board Meeting on February, 2022;
that were also later incorporated in CSIR-CGCRI Vision and
Roadmap for 2026. Presentations were made on two newly
initiated projects; and four on recently concluded projects.
Three presentations were made on new exciting research
results and discussions held on scaling them up into full
fledged projects.

62nd RC Meeting - Report of progress achieved since
the last 61st RC meeting was presented by Director, CSIR-
CGCRI. Dr. K. Annapurna and Dr. M.W. Raja briefed the RC
members on the progress of two major ongoing projects
entitled '‘Development of indigenous process technology
for production of chalcogenide based IR glasses for thermal
images' and ‘DST-IIT Energy Storage Platform for Batteries’
respectively. Five short duration presentations on ‘New
Research Results/Leads’ were also delivered before the
committee members by Dr. VK. Balla, Smt. N. Basu Mullick,
Shri S.K. Sharma, Dr. S. Mondal and Dr. S. Pal. This was
followed by discussion and comments by RC members.
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HAdT fda 31a

15 3PI, 2022 Pl IR & 7691 W7 5wt g & 37K Serifes
P 1Y AT IR 39 371G TR CSIR-CGCRI & fAgerebs 7. (2ine)
A SARY A2 3 T eas1 HeRrn 3R T Bl ASifSd fasm
9 3c9d H T & JeTiApl, HHATRAT &b ATY-T1e 37985 GRAR
P FSRP1olt 3 oft 9T o) BRIy &1 IHIT HHaR) g,
HHATREY, BT 37K JR&T BT B = P g IR &b AR
CERIREE

& I &I @8, 19 3PN, 2022 B CSIR-CGCRI, HIddmiar &
TogTa1 feaw T 12, s ) 'HegTaqT Q9 & & fav
TR 379 AR giet § Uepd gul

Celebration of Independence
Day

The 76th Independence Day was celebrated with fervent zeal
and patriotism in the Institute on August 15, 2022. 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 19, 2022 wherein staff
members assembled at the A.P.C. Roy Seminar Hall to take
‘Sadbhavana Pledge'.
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3msHusiisiiet- 2022

IGH Y IR Hid af 2022 TR F A, CSIR- LT Hig
Ud RIS 31 TR 7 23-25 3PN, 2022 & R CSIR-
CGCRI, PITBIAT H T ST T A=Jthaar™ BHheveH (AIGMF),
gfea fRIfA® sl (ICS), a3 Fg Biatdmldl 3R AT
IRTEdl 3T g3 (GSI) & TeIhT A N 3R Fia-RRe
(TSHITSMSIA-2022) H WIfdl &R U 3RS THiel Bl A=
fasa| e BT 3897 Hid WeBIh! R WIfd 31k 376! afos
B AN TR ==l 3R faRY 1 A1 e F v v 3 Ha
TG ST AT| A Dl TR IR 3 9RT ffosan 3R faia
T et ICAGGC-202 & 100 9 31f8d TR IR d fbu e i
it e v Wt TSt i o # i B YT fasag
U et Tl & 1 HOd g3 i< HTHE TR 3R 3Pl &
19 U AT dTetie Pl 3aedasd &l

- b i L GRS S e oo
————— IR aNan

CSIR-CGCRI 19T fead AURIE
CSIR-CGCRI, BIA®BIAT 7 26 3PR<, 2022 I 31T 72d7 AT
&g TR CSIR-CGCRI & 729 WA g & 791 & faT,
IfAfSd 3eAR™ AR e & sgg=en o) 71g oft | 3 .
EPTTA 79, fieet SRR 3 3R gd fgers, mS3msdl-fieet A
2 31a¥R TR I A & w9 & 97 forn 3R &7 uRd & FaaR
Faferd 3rRien qIRRAAH! d S g0 ?" faw™ W 193t 31men
M e AR {811 728 CSIR-CGCRI ¥ fea™d &b HaR R
T FHAR-UGTN/BHN & §Id IS T3S YR Jeh1fAd,
IS TN/ Ve SRR, TS HHARY 3R I TR TP
& foIU 3HTARS RIBR fadRd fbe 701 37d H, CSIR-CGCRI L6
FId R 3RS U ARGl BRIHH BT HI- PBRcb ATl
f& T T fasam s

T

ICAGGC- 2022

To celebrate the United Nations International Year of Glass
2022, CSIR-Central Glass & Ceramic Research Institute
organized an International Conference on Advances in Glass
& Glass-Ceramics (ICAGGC-2022) in association with the
All India Glass Manufacturers' Federation (AIGMF), Indian
Ceramic Society (ICS), Kolkata Chapter and Glazing Society
of India (GSI) at CSIR-CGCRI, Kolkata during August 23-25,
2022. The aim of the conference was to provide a common
platform to discuss and share ideas on the advancement
on glass technology and their futuristic challenges. The
conference received overwhelming responses and financial
supports from Indian industries. More than 100 papers
were presented in the ICAGGC-2022. The three days long
conference was concluded with a panel discussion on the
topic ‘Role of glass towards a sustainable society: Need for
a strong synergy between glass research communities and
industries’.

Celebration of CSIR-CGCRI

Foundation Day

CSIR-CGCRI, Kolkata celebrated its 72nd foundation day on
August 26, 2022. To commemorate the 72nd foundation day
of CSIR-CGCRI, the prestigious Atmaram Memorial Lecture
was arranged. Prof V. Ramgopal Rao, Pillay Chair Professor
and Former Director, IIT-Delhi graced the occasion as Chief
Guest and delivered the 19th Atma Ram Memorial Lecture
on ‘How do we create an Innovation Driven Research Eco-
system in India?’. On the occasion of 72nd CSIR-CGCRI
foundation day, internal awards for Best SCI Paper published,
Best Technology/Patent filed, Best Employee and Best
Support Division were distributed among selected staff-
members/students. Finally, the eventful day was concluded
by staging a cultural programme arranged by CSIR-CGCRI
Staff Club.
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fady s Special Lecture

1 ey, 2022 . 35 ¥, A, CSIR- IR IAMTIH b Anjan Ray, Director, CSIR-Indian Institute of Petroleum,

T, eTerT 3 U I AR e, CSIR-CGCRI, BB & Dehradun  delivered a lecture entitled ‘Sustainability

'Bid 3R AR 3cde H RRRAT fGaR’ 97% U IRAF A1l Considerations in Glass and Ceramic Production’ at A.P.C Roy
Seminar Hall, CSIR-CGCRI, Kolkata on September 1, 2022.
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f&<dl TEaI81-2022 HT IRNSH

5-19 fAdeR, 2022 & GRM, CSIR-CGCRI, BicTahsTar B fidt TraarsT -
2022 &1 3711 a3t 11 d1fs feA-ufafe & 3nfAeie SRt &
forv wrerfies Aream & ®Y H RS 9T o) Serar AT ST A% | s SR
P dgd Ps PRGB! bt AT HI 7 o 78T JsnfAh!, dABh
3R gemafAe HHaTRal 3 Afea 1T foram e B waarer -2022
B YHAT 5-6 RAdeR, 2022 F IR IR Rl SRiemar
& A1 P 7S off, T8 Pl 16 TP Hal A U1 forn o1l 7=
TRAATST & SR s HRIHH! Bl AT BT 7T, STt JsnfAa!,
dd-d 3R gerafies HHaiaY 3 aftsa 39 J 9T foran| =<
RIGTST dgd HHF 7 3R 12 RAdR, 2022 & v B fewof
Tder 3R v R fAder arg wfafar oft smifaia &t g ofti
e IAE b del- dlcl 39 BRIGH P A MRRBR TG
B2, 2T Y AR &b YRW &b A1 g1 19 RAdeR, 2022 B
9. (S7) AT SENUTEATY, SRS BTeR JAAICT, SBleteprdl I 'HATsTal
&I 37 Helcdd: I WRA & U 3R Free ofivfes g
.31, o fa e 33

¥ HINDI FORTNIGHT &

fA:e[ess COVID-19 EIBTHRUT

12 RAdsR, 2022 Y CSIR-CGCRI, BlcTebldl H ¥R faurT, afgq
T &b HeAPT A T [A:gees HA3NA3MEL-19 Seprapror fARR
HRAISTA BT I AT BRAT IR & TR A FAged & fae
U faR® UM & &Y H CSIR-CGCRI & Il 5 HHATRl/
Yo /3die  fagHi/¥fdar FeEe  SHaRAl @
H3N3TEEN-19 AR TR16 & TS|

Hindi Pakhwara-2022 organized

During September 5-19, 2022, Hindi Pakhwara (Fortnight)
- 2022 was organized at CSIR-CGCRI, Kolkata to promote
Hindi language as a primary medium for day-to-day official
works. Several events were arranged under this banner
where scientists, technical and administrative staffs took
active part. Hindi Pakhwara-2022 was initiated with the
‘Hindi workshop' held during September 5-6, 2022 where
a total of 16 staff members participated. A Hindi Note
Drafting and a Hindi Essay Writing competition were also
arranged under this banner during September 7 & 12,
2022 respectively. The week long programme was finally
concluded with the commencement of 2nd K.D. Sharma
Memorial Lecture'. The 2nd K.D. Sharma Memorial Lecture
entitled ‘Azadi Ka Amrit Mahotsav: Dreams and possibilities
of independent India’ was delivered by Professor (Dr.) Soma
Bandyopadhyay, Diamond Harbour University, Kolkata on
September 19, 2022.

05-19 T9oi=T | SEPTEMBER 2022
el AND

e
- O. SHARMA MEMORIAL LECTURE

T TS =

Free COVID-19 Vaccination

A free COVID-19 vaccination camp was organised at CSIR-
CGCRI, Kolkata on September 12, 2022 in association of
Department of Health, West Bengal. COVID-19 precaution
doses were administered to all willing employees/
pensioners/research scholars/contractual support staff
of CSIR-CGCRI as a preventive measure to combat the
spreading of Coronavirus.

CSIR-Central Glass & Ceramic Research Institute, Kolkata 7>
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CSIR 94T fead

28 fAdeR, 2022 BT CSIR-CGCRI, BIeTbIdl # 81d1 CSIR AT
3T e § HT IR 9. ¥ RIS, CSIR %eAPR Wel, CSIR-
AdeR 3R 3UIfdd SlafdsT g, dearTee, 39 HaR R A
A & ®U § 3R gU 3R "URAF ST Fomedt B 3afd 3R
faepIRT: QRTcTe URHE' TR AT fea™ SIReAT & Ueh 319 8
A fafSie Brissn off M fosam 7, et 3R 3 IR Xpelt
& BHE DI I BT T 211 $HPB 3HeTral, 81d CSIR IATYAT
feas TARIE & U UPT &b ®Y H, TR Fa1g HHAR Fewdl
B Bells Tal, ATet 3R Ve W 9 YeH faar s/ 3R g4
Heaqu f& o1 FHTY TS & A1 {3 S|

18 3T, 2022 B CSIR-CGCRI, BIABIAT ¥ HET 3RS
3T gRYE (HRARUT) & g1 741 31gde feas 7|
HRA3RUey Side?l/RAvsH J Ade WRed R AR fea
3R 376! RAfseT &1 7 CSIR-CGCRI & 31BN & ot @l
3R QPR Taror Ffaer veH B

CSIR Foundation Day

81th CSIR Foundation Day was celebrated at CSIR-CGCRI,
Kolkata on September 28, 2022 in a befitting manner.
Professor Vasant Shinde, CSIR Bhatnagar Fellow, CSIR-
Centre for Cellular and Molecular Biology, Hyderabad
graced the occasion as the Chief Guest and deliver the
foundation day lecture on ‘Origin and development of
Indian knowledge system: Archaeological Perspective’. An
open day Lab Visit programme was also arranged where
students from four nearby schools were invited. Also, as a
part of 81th CSIR Foundation Day celebration, twenty five
retired staff members were facilitated with wrist watch, shawl
and a ‘Samman Patra’ and the eventful day was concluded
with the rendition of national anthem.

£

«

Py

Ayurveda Day celebrated

CSIR-CGCRI, Kolkata celebrated 7th Ayurveda Day in
collaboration with Central Council for Research in Ayurveda
(CCRAS) on October 18, 2022. CCRAS doctors and experts
delivered lecture on public health and their medical team
provided free medicine and sugar testing facility to the
officials of CSIR-CGCRI.




I8 Uhdl fgasd 3cqa

31 30N, 2022 P CSIR-CGCRI, PIABIAT 4 FRER TeeTHHTS Il
STt & 3Ucied H IS e faaw WA 3 Hew H, ¥R &b
il AR “Hafe gfdsn” & fav v, I AR g 7
T gul

HdPbdl SPGBl ATE

31 3ATER, 2022 A 6 TSR, 2022 F GRM CSIR-CGCRI J Tl
SIPREGAT T8 HAT| 87 a9 Hddbdl SIPRRDBdl TdTg A bl
AT T4 1Y & feTU YRR Heb URA" 11 31 AR, 2022 B
Hlchdl STPRGBA TG ! YHHT & HIIR W, CSIR-CGCRI B
G2 3 HHARA B AAMAT B AT TS | U T8 b Tel
2 BRIHH P GRH HHAN! Fel & v are-faare, dReR 3k
st ufaafrane off 3RS & o1g |

CSIR-Central Glass & Ceramic Research Institute, Kolkata

Rashtriya Ekta Diwas observed

CSIR-CGCRI, Kolkata observed ‘Rashtriya Ekta Diwas’ on
October 31, 2022 to 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’.

Vigilance Awareness Week

CSIR-CGCRI observed Vigilance Awareness Week during
October 31, 2022 to November 6, 2022. This year's theme
of observing Vigilance Awareness Week was 'Corruption
free India for a developed Nation’. To mark the beginning
of Vigilance Awareness Week, Director, CSIR-CGCRI
administered the Integrity Pledge to the employees on
October 31, 2022. During this week long programme,
Debate, Poster and Quiz competitions were also organized
for the staff members.
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26 TGN, 2022 &I CSIR-CGCRI 7 e e 7= 59 dsel &,
Tfaem &1 IwdTaAT 25 TdwR, 2022 P I & UYL, 3 AR
2t & U o1, T e Tel I wpT foran

31fafd R

12 &R, 2022 Bl CSIR-CGCRI, DIcTbldl H "HIpeiNdbeicd
fRfel & fav gfsh s effeir w ve 31fafd ars
ARSI 5T 1T 21, ST&i 3> YAt P ol arRIHeRIeT &
AU 39IPT R BTl & 3eFFH R g Bl 78 ot IWIh AR
1. TeHl T, ARR, W Fcer, Prfdede Haoi gweiede adl
MHIR, Pfacche fAyfderncrd, Fgth I 3RS gRT fer sr=
ol

TSR oM

14 feRIsR, 2022 P YR TS =, T3 et 3R CSIR-BER
Hid Ud RIS e I, PIABIAN 7 TYh w9 A CSIR-
CGCRI, DITDIdl H '"URd & RIS W HHHIAIU TR TP ™
TN BT AR a1 I o1 HRIsH RRIMAS B A1,
fRRTIH IR 3R 37 RIS & &5 F AFP! R TPl et
¥ fore fopam ara 31k g3 A el fenfacl 3R eherdfsii &
fcTRYY = T feram &l

Constitution Day observed

CSIR-CGCRI observed Constitution Day on November 26,
2022. In this connection, the preamble of the constitution
was read on November 25, 2022 at A.P.C. Roy Seminar Hall
of the institute where staff members participated.

Guest Lecture

A guest lecture on ‘Regenerative Engineering Approaches
to Musculoskeletal Conditions’ was organized at CSIR-
CGCRI, Kolkata on December 12, 2022 where recent studies
on novel uses of biomaterials for tissue regeneration were
discussed. Above lecture was delivered by Prof. Lakshmi S.
Nair, Associate Director, Connecticut Convergence Institute
and Professor, University of Connecticut, USA.

National Seminar

Bureau of Indian Standards, New Delhi and CSIR-Central Glass
and Ceramic Research Institute, Kolkata jointly organized a
National Seminar on ‘Standardization on ceramics in India’
on December 14, 2022 at CSIR-CGCRI, Kolkata. The seminar
was set to spread awareness on standards on the area of
ceramics raw materials, ceramic ware and the advanced
ceramics and was attended by participants from different
industry, academia and researchers.

National Seminar On
STANDARDIZATION ON CERAMICS IN INDIA

Jointly Organized by

) Bureau of Indian Standards

i AL R
Venue: APL i

y =

s ominar Hall, CSIR-CGC

&

CSIR-Central Gla:s . Ceramic Research Institute

Rl Kolkala
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dRIIBIH 2022 TR BRIQATAT

TR T@ATA § JRiefaed Hid, RIS 3R FRe w g
PRIQMET: THH ddb-ld! B3I, 2022 (BIOCOM 2022)' &1
3RS 20 fEHeR, 2022 F GRT SRI-RARTHG 3R Hif fdfisr,
CSIR-CGCRI, SIcTebTdl gRT BTefeis Hig # fa5a1 31 Tl 87, gt
guf 43R, 99, SRIRRIAS faurr, gt R fea sxiae
BR AeHd AEAT U8 Saiaish, o 3 g 31fafd & wu &
3 TR Y 9N FeTs 3R TRAREd IRl 3R 3wl B
3ame ¥ gHfaar R e o ariieRaeT 3 Rfeen
I3 & & | s vfafd sRadl s e faue dl. Hea,
TSNS, I[ATETE], T WOARIO WgH, 31R. 3. 3 Afewat
plctsT, PICIIT, S1. BHeT P Beley, VST (WRd), HsToawiian,
Pt ot o qwEsti, e 3R A3, TPl gedd=R
(Ef2an) urgde faffics, Ararl Wi I, SIS WS, .
IR, Ug, TACHIRE-SIBRE, el #er, facett 3nfg 3R
8 31T APl A off 9T for 3R 3 8 & 3rnyfAes 3rRiem /
NI fder IR @Re feul

arffes Tt 2023

12 3R], 2023 Bl CSIR-CGCRI, PlcTobldl H IS Fal f&awd &
316RR W, CSIR-CGCRI HHAN Feld = ‘TP 3SR Wi 2023'
I 3RS BT 3 R & BRIhH Bl YB3 2B GRI TTH
FId P eISIRIGUT & WY Y IS, P a1 AT T HripH
RS BT 1Y, fSH CSIR-CGCRI & RH e, AL
A3, BT, e ST 3 98 318 37 WTaHT 3 1 9T fer|

CSIR-Central Glass & Ceramic Research Institute, Kolkata

Workshop on BIOCOM 2022

National Workshop on ‘Bioactive Glass, Ceramics &
Composites in Healthcare: Current Technological Trends,
2022 (BIOCOM 2022)" was organized in hybrid mode by
Bio-Ceramics and Coating Division, CSIR-CGCRI, Kolkata
during December 20, 2022. Dr. Harikrishna Varma PR,
Head, Division of Bioceramics, Sree Chitra Tirunal Institute
for Medical Sciences and Technology, Trivandrum graced
the occasion as the Chief Guest and delivered a lecture
on ‘Challenges in translation of biomedical materials and
devices’. A number of eminent personalities in the field of
biomaterials and medical research such as Prof. Biman B.
Mandal, IIT, Guwahati, Prof. Rupnarayan Bhattacharya, R.
G. Kar Medical College, Kolkata, Dr. Kamal Krishna Halder,
ADC (India), CDSCO, Kolkata, Mr. Kunal Mukherjee, Director
& CEO, Emsurg Healthcare (India) Pvt. Ltd., Prof Sanjay
Gupta, IIT Kharagpur, Dr. R. P. Bhatt, LSRB-DRDO, Ministry
of Defense Delhi etc and many more also participated and
delivered lectures on most recent research/technology
developments in the said area.
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Annual Sports 2023

On the occasion of National Youth Day, CSIR-CGCRI Staff
Club organized ‘Annual Outdoor Sports 2023" at CSIR-CGCRI,
Kolkata on January 12, 2023. 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.
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747 30T faa &1 3

26 SHARI 2023 B 747 0T Gaw gNTeeig & TTY HARIT 57|
g1, (2fHclt) A HHRY A4, FAGeres, CSIR-CGCRI, BIcTebldl 4 39
AR TR TSR &951 BExRIT AR HHARY e I Haifdd faa
IMUT fead IR BRicH B JHU 3! &t s & ddbe
faaid &= & A1 s /|

Observance of 74" Republic Day

The 74™ Republic Day was celebrated with enthusiasm on
January 26, 2023. Dr. (Mrs.) Suman Kumari Mishra, Director,
CSIR-CGCRI, Kolkata hoisted the National Flag on the
occasion and addressed the staff members. The Republic
Day celebration programme was concluded with distribution
of sweet packets to the audience.

A 2P BT aRT

STWMEHR & JfAF 3R CSIR F TGP 1. U, Helsded! A
25 TR, 2023 Bl CSIR-CGCRI, BIADIAT BT 39T T2 SR faban|
CSIR-CGCRI URAR & Tt Tl bl JSIAd B o 37eTdl, 81, T,
FHeeded! 3 CGCRI H '3nfhederRal o R 2R Sfafadt
(AGRTF)' &1 3gaTe foba 3R TRaM & 319 308 7 & a9 &
&R CSIR-CGCRI 1 AT &3Aeh! & AT B e e dlet Ueh TG
T¥BRU BT A Tl IE1 UM Bl P THE HHUE U
far yemTeensii/gfaensit 3R 'CGCRI 3T M WIRG I9Ewd
3R PR o1 off <Rt fasa

DG'’s Visit

Dr. N. Kalaiselvi, Secretary, DSIR and DG, CSIR made her
maiden visit to CSIR-CGCRI, Kolkata on February 25, 2023.
Apart from addressing all members of the CSIR-CGCRI
family, Dr. N. Kalaiselvi inaugurated ‘Architectural Glass
Research Testing Facility (AGRTF)" at CGCRI and released
a souvenir edition covering the seven decades journey of
CSIR-CGCRI entitled "A Tryst with Materials" during her half
day long stay at the institute. She also visited some major
R&D laboratories/facilities of the institute and ‘CGCRI Atma
Ram Memorial Museum & Archives'.

g0




TP fastH fdaw 2023 AR

2 {1, 2023 BI CSIR-CGCRI, BIADTAT 4 T It 39 Bl 37
yuTd & @isl Bl Ale A IEN ST e 7R g9 av, e
fasT f&aw 2023 1 fawy Ielleict ATEH BR Iellde detsiiT ATl
38 @A & TP fasTH Ga HRIeH $I YB3 CSIR-CGCRI,
BIcTebId P LI 3T, FHT HHRT 2 P FPTA HINUT & A1 g,
foRTeh aTq Aaifties & & vep TfafSd Afthed 3T HHUIRI HAR
AT gRT SR AT fGa @Re feam s o, e, fAgeres,
TSI TENThT TR, SHACTR 3 37 36awR R g7 31 & w9
o7 fore 3R 3Rk uRd: s 3R e = s fasm
fea ST fean

03 HTd, 2023 HT CSIR-CGCRI, PIAbTaT H gIsfes A & 'HRE™
Afgen f&a™T 2023 (3MSSYg! 2023) HAR ST BRIBHA B

3eHTe RG] deAT & H1Y fasar I, f5Ad |G CSIR-CGCRI
& G2 = TPTA HTYYT 3T 399 9 3MESRIg! 3d & U WPl
& ¥q #, 3 f3dY AR ARSI B 1w 3| < s
UE & P eH- R 31 Uiy Us ¢feer et ot & ggen
ffStec ergsidt e, CSIR, TS feeedl gRT fe I &n fgre |rer
FHPTR H CSIR-CGCRI R ThieRk TR gRT gl 1 der 4rr
R U ATeds Bl HaA i i1 smm|

National Science Day 2023

celebration

CSIR-CGCRI, Kolkata celebrated National Science Day on
March 2, 2023 to commemorate Professor C.V. Raman's
discovery of the Raman Effect. This year, the theme of the
National Science Day 2023 was 'Global Science for Global
Wellbeing'. Half day long National Science Day programme
began with the Welcome Address by Dr. Suman Kumari
Mishra, Director, CSIR-CGCRI, Kolkata followed by National
Science Day Lecture by Prof Karunesh Kumar Shukla, an
eminent personality in the Academic sphere. Prof. Shukla,
Director, National Institute of Technology, Jamshedpur
graced the occasion as Chief Guest and delivered the
National Science Day Lecture on ‘Atmanirbhar Bharat:
Science and Technology'.

T

International Women'’s Day, 2023

‘International Women'’s Day 2023 (IWD 2023)" was celebrated
at CSIR-CGCRI, Kolkata on March 03, 2023 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, two special lectures
were arranged. First lecture entitled ‘Changing Dynamics
and the Constants - Touching upon Ethics and Traditional
Knowledge' was delivered by Dr. Viswajanani Sattigeri,
Scientist H, Head, Traditional Knowledge Digital Library
Unit, CSIR, New Delhi. Dr. Fabian Margit, Senior Researcher,
Centre for Energy Research, Budapest, Hungary delivered
the second lecture on ‘Advanced Materials and Techniques
for Radioactive Waste Storage - in Laboratory Conditions'.
A SKIT on 'Piyari ki Punch Nama' performed by CSIR-CGCRI
Research Scholar community was also staged at Meghnad
Saha Auditorium.
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16 AT, 2023 B CSIR-CGCRI, BIABIAT § BRI BHBIST &
fore wrerfiyes Hreary & ®u § fEdt a9 &) derar &7 & folv, Ueps fed
BRIQTAT BT 3TN a2 I 21| HRieH § e} & o Ty
3 upT form gAeies 3R fowH eRgH/SaArdt faft wd ot
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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, Kolkata on March 16, 2023. The programme was
attended by twenty staff members. Two lectures entitled
‘Unicode’ and 'Tippan Alekhan/Devnagari lipi evam vartani
ka manaki karan’ were delivered by Shri Dhiraj Lal, Assistant
Director, Central Hindi Training Sub-institute, Ministry of
Home Affairs, Kolkata and Smt. Rita Bhattacharyya, Ex-Chief
Officer, UBI, Kolkata respectively.
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51% vaudteadt 7 wpfig™l Participation in 515t SSBMT

812 WRadl, 2023 b GRH CSIR-CGCRI, PIABIAT  Cricket team of CSIR-CGCRI, Kolkata won the Championship
& fhde AW I CSIRICT, g 3T Award for the first time in the 51 Shanti Swarup Bhatnagar
51F 9if WRY WeAPR AMRA gAfie (SSBMT) & Ugelt R Memorial Tournament (SSBMT) held at CSIR-IICT, Hyderabad
AR RBR STl 27 A, 2023 FI Vfde¥e sitd H1 31y during February 8-12, 2023. To celebrate this historical
T % fAT, CSIR-CGCRI B Fefd 3 UH.TA, TT8T IUPTR & U victory, CSIR-CGCRI Staff Club organized a programme at

BRIEH BT RS T, 578 fipdse O 3 Wl wiewd) & o M.N. Saha Auditorium on March 27, 2023 where all the
BT STaT| ’ members of the cricket team were felicitated.
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Key Innovation Indicators
Patents Filed and Granted (April 2022 — March 2023)

Filed in India

Title: A process for the synthesis of a polymer-
ceramic/bioreactive glass composite material with
biodegradable and antimicrobial properties

Inventors: M. Majumder, J. Chakraborty, S. Samanta,
M. Baral Narjinary, A. Banerjee, P. Roy, R. Saha

(Application No.: 202211028466 Date: 17-05-2022)

Title: A process of glass melting in microwave heating
using metallic crucible made up with platinum or its
alloy

Inventors: A.K. Mandal, P. Sengupta
(Application No. : 202211041768 Date: 19-07-2022)

Title: Fibre bragg grating based vibration and
temperature monitoring system for stator end windings
of generator

Inventors: P. Biswas, S. Bandyopadhyay, N. Basumallick,
B. Mitra, D. Kumar, TK. Dey, R.S. Maurya, J. Singh

(Application No.: 202211044095 Date: 01-08-2022)

Title: A bioactive glass composition and a process
thereof

Inventors: J. Chakraborty, P. Srivastava, P. Roy, S. Saha,
R. Saha

(Application No.: 202211057220 Date: 06-10-2022)

Title: Glass substrate for stable embedded gold nano-
islands useful for functional applications

Inventors: A.A. Reddy, S. Ghosh, J. Gangareddy
(Application No.: 202311008736 Date: 02-02-2023)

Granted in India

1.

Title: A process of making sols useful for refractive
index controlled coatings on plastics for scratch healing
purpose

Inventors: S.K. Medda, G. De
(Patent No.: 397540 Date: 24-05-2022)

2. Title: A process for fabrication of Ytterbium (Yb) doped
optical fiber
Inventors: R. Sen, M. Saha
(Patent No.: 422239 Date: 17-02-2023)

Granted Abroad

1.

Title: A process of fabrication of Erbium and Ytterbium-
co-doped multi-elements silica glass based cladding-
pumped fiber

Inventors: M.C. Paul, A. Dhar, S. Das, M. Pal, S.K. Bhadra
Country: USA
(Patent No.: 11407671 Date: 09-08-2022)



Publications (April 2022 — March 2023)
SCI Publications

Aggarwal VK, Sett S, Sau J
Ghatak A, Kumar M, Singha A
and Raychaudhuri AK Phonons
and Thermal Properties of Ge
Nanowires: A Raman Spectroscopy
Investigation and Phonon

in bioreactor process for highly
polluted  tannery  wastewater
treatment, Environmental Science
and Pollution Research, 2022, 29
(32), 48620-48637.

14.

contaminated wastewater
treatment, Journal of Water
Process Engineering, 2022, 50, Art
No.103287.

Bisht RS, Chatterjee S, Raha S,

. : .8 Basak S, Barma S, Majumdar Singha A, Kabiraj D, Kanjilal D and
Simulations, Journal of Physical S and Ghosh S Role of silane Raychaudhuri AK Disorder-induced
Chemistry C, 2022, 126, 35, 15046~ grafting in the development crossover of Mott insulator to weak
15056. of a superhydrophobic clay- Anderson localized regime in an
Akilan AA, Enneti RK, Balla VK and alumina composite membrane for argon-irradiated  NdNiO,  film,
Atre SV Effects of Hot Isostatic separation of water in oil emulsion, Physical Review B, 2022, 105 (20),
Pressing on the Properties of Laser- Ceramics International, 2022, 48 Art No. 205120.

Powder Bed Fusion Fabricated (18), 26638-26650. 15. Bose A, Singh K, Dubey P, Mishra
Water Atomized 25Cr,Ni Stainless 6. etediece § Gom S, B R SK and Mishra SK Study of dry
Steel, Lubricants, 2022, 10 (12), Art Chakraborty D, Basu A, Banerjee sliding wear and corrosion
No. 340. P Ghosh S and Bhaumik A A Ni(ll) behavior of nanocomposite Al-
Al-Azzawi AA, Almukhtar AA, Metal-Organic  Framework with Si-N coated steel, Surface &
Hmood JK, Das S, Dhar A, Paul, Mixed Carboxylate and Bipyridine Coatings Technology, 2022, 441,
MC and Harun SW Broadband Ligands for Ultrafast and Selective Art No. 128543.

ASE source for S plus C plus L Sensing  of E?<plosives and 16 Bose P Hazra Chowdhury A,
bands using hafnia-bismuth based Photoelectrochemical  Hydrogen Chakraborty A, Hazra Chowdhury
erbium co-doped fibers, Optik, Evolution, ACS Applied Materials | and Naskar MK Solvothermal
2022, 255, Art No.168723. & Interfaces, 2022, 14 (18), 20907- Synthesis of Spherical Alumina:
Ali HNA, Arsad N, Zulkipli NF, AV Delving into the Formation
Rosol AHA, Paul MC, Yasin M and  10. Bhattacharjee S, Sen S and Kundu Mechanism and Morphological
Harun SW kHz pulse generation S Development of La-impregnated Change with Phase Transformation,
with Brillouin erbium fiber laser, TiO, based ethanol sensors for ChemistrySelect, 2023, 8 (1), Art
Laser Physics, 2023, 33 (1), Art No. next  generation  automobile No. e202203279.

15102. ap!olication, Jqurna{ of Materi.als 17. Chakraborty N and Mondal S
Anand K, Pal A, Joshi AG, Pal P Science-Materials in Electronics, Chemiresistive NH,  detection
Singh R, Yen PTW, Huang SM, Alam Atk B el SRlE S at sub-zero temperatures by
M, Kumari S, Sathe V, Chakravarty 11. Bhattacharjee S, Sen S, Samanta polypyrrole-  loaded Sn, Sb O,
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