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OVERVIEW

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




MISSION

To provide scientific industrial research and
development in the area of glass, ceramics and
related materials that maximizes the economic,
environmental and societal benefit for the
people of India

\
VISION

Enduring innovation in science & technology of
materials to attain the status of an ultimate centre
of excellence in glass and ceramics technology
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DIRECTOR’S
MESSAGE

After a two-year disruption due to COVID inflicted
lockdowns and restrictions, the situation during the
current year began to look up with a slow rebound into
normalcy. Overall funds shortage and also the slow down
on the industrial front, led to a relatively muted response
from sponsors. In spite of these, a significant number of
new projects were initiated during the period, mostly
externally funded. In order to supplement in-house
research support, a new scheme called RESIDENCE was
initiated, that consisted of exploratory project proposals
being evolved from divisions. A few of them were
eventually screened for funding. These projects are
envisaged to provide the much needed feeder-line for
conceptualization and formulation of larger projects.

The institute continued to explore newer funding options
that laid a special emphasis on industry funded and
industry  partnered  projects.  Corporate  Social
Responsibility (CSR) projects have been received from
industry and one consortium project on hydrogen energy
is at finalization stage. The institute has also been an active
component in CSIR Hydrogen Mission. Additionally, the
institute also received funding for a major project for
establishment of a Centre of Excellence on lolT and
Sensors, funded by the MeitY. The latter is expected to
significantly bolster the innovation and start-up ecosystem
in the region. Among the existing R&D projects being
pursued, significant progress was achieved in the optical
glass project funded by VSSC and also the one on laser
glass that was funded by DAE.

The overall performance indicators remained stable, with
around 144 research publications in peer reviewed SCI
journals during the calendar year 2021. Encouragingly, the
number of patents being filed (including foreign
applications) have showed a modest increase with more
number of scientists filing the same. Quite a number of
new grants have taken place thereby consolidating the
institute's knowledgebase in the given domains.
Entrepreneurship development for the future has received
a boost with two of our scientists being selected for the
NITI Aayog AIM-PRIME programme.

Industry connect has been given priority with a series of
industry-institute meetings being conducted at the theme
level. Industries from diverse domains participated in the
discussions that led to a listing of many research and
technology developmentareas of interest to the industries.
Multiple groups of the institute are poised to contribute to
such ventures. | am sure many of these ideas would
mature as projects in the days ahead. This apart, the
institute continued to support the cluster innovation
activities for enterprising individuals. Our outreach centres
have also continued to invest and engage in skill
development, training and capacity building programmes
for local industries and entrepreneurs. Participants were
trained during the aforesaid period with a good external
cash flow being generated through testing and
characterization charges.

The year was also marked by a serious attempt to
reposition the institute to enhance its competiveness. In
this regard, in consultation with the Research Council and
the CSIR, a Vision and Roadmap for 2026 had been
evolved. We shall implement this roadmap in the days to
come. We have also been fortunate to receive constructive
suggestions on our growth path during deliberations
conducted by CSIR under its Performance Appraisal
Board. The institute is currently working in these lines.

More than 20 scientific events were organized, most of
which were in virtual or hybrid mode. 8 PhDs graduated
from the institute. A new Indo-Polish collaborative project
on bioactive glass based microfibers has been established.
We have endeavored to strengthen our capacity through
establishment of a few major research facilities. A number
of our scientists have received several awards and
accolades in recognition to their scientific contributions.
We have also initiated a major recruitment drive at all levels
to replenish our dwindling human resources.

[tis a pleasure for me to present the snapshot of the above
activities as part of this Annual Report 2021-22.

Dr. (Mrs.) S. K. Mishra
Director
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Executive Summary

The present year has witnessed a reasonable rebound in
R&D activities after the disruption by COVID during the
past two years.

Key Metrics

The institute produced a total of 144 publications in
peer reviewed SCI journals during the period January to
December 2021. The period from April 2021 to March
2022 also saw an increase in the patents that were being
filed. A total of 11 patents were filed during the period
(07 in India and 04 abroad). During the corresponding
period, a total of 07 patents were granted (05 in India and
02 abroad). The period was marked with initiation of 20
new projects from CSIR, external sponsors and in-house
funding. This contributed significantly to the external cash
flow that stood at around Rs. 21 crores at the end of the
financial year.

R&:D Initiatives

The institute successfully began a number of new
initiatives having large scientific, industrial and social
value that was aligned with various national missions,
sustainable development goals and CSIR priorities. A
multi-institutional programme on establishment of a
centre of Innovation & Manufacturing Eco-system for
Sensors (CIMES) in Industrial loT was initiated. A new in-
house scheme for providing seed funding to exploratory
research at divisional level was also initiated.

Among some key ongoing R&D activities there were
activities in the energy materials group encompassing
three broad domains namely SOFC/SOEC, Li/Na-ion
battery and the photo-catalysis cum solar water splitting.
Similarly, there were endeavours towards prototype
development of RBSN radomes (by the advanced ceramics
& composites group); development of specialty optical
fibres; technology development on high power optical
amplifiers and laser based devices, fabrication process of
pump combiner (by the fibre optics & photonics group);
development of various low temperature operated volatile
organic gas (VOC) sensors for monitoring human health
(by functional materials group); development of various
types of bioactive glasses (by bio-ceramics group); process
development in membrane separation using indigenous
ceramic membranes (by the membrane separation
technology group); development of suitable ramming mass
compositions (by refractories group); development of sol
gel based high reflection coatings on quartz-glass optics
phosphor-in-glass composites for high power white LEDs
(by the specialty glass group) to name a few.
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CSIR Theme activities were comprised of FTT, NCP and
FBR projects. FTT projects were continued/undertaken
on development of high power optical amplifier and high
piezoelectric coefficient composites for application to
flank array sensors. FBRs encompassed multicomponent
glass based optical fibres, efficient super continuum
sources in mid-IR and visible NIR using photonic crystal
fibres, development of sintered magnesia based low
carbon refractories, development of bioactive glasses etc.
NCPs were executed for development of FBG long gauge
sensors for structural health monitoring, demonstration
of pulsed fibre laser sources for additive manufacturing,
development of array based low temperature sensing
devices. Apart from these, mission projects on advanced
materials mission and medical device mission were also
undertaken.

Human Resource Development

A total of eight students graduated for their PhD under
AcSIR and various universities.

Social Connect Programmes

Social connect programmes involved skill development
initiatives carried out by the outreach centres as well as
the various initiatives under the CSIR Jigyasa programme.
The skill development programmes were implemented
for artisans primarily under the integrated pottery
development programme and TechNeev@75 initiative. Six
lectures were held under the Jigyasa through online mode
and 10 of the assigned Atal Tinkering Laboratories were
mentored.

Industry Connect Initiatives

Under the aegis of the 4M theme, a total of 13 industry-
institute dialogue was organized to understand and
work out areas of collaborative research and technology
transfers.

Collaboration

International collaboration projects under the Indo-Poland
S&T collaboration were initiated and collaborative project
agreements were signed with few industries. One of
these was funded under a CSR scheme of the concerned
industry.

Major Facilities

The period of report saw a modest enhancement
of facilities. These included precision glass forming
equipment, electro-discharge machining equipment,
wet spinning machine, and LDO fired high temperature
furnace

9If¥e ufdde 2021-22 | Annual Report 2021-22 a
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Awards, Accolades, Events

A number of scientists and students received professional
recognitions and awards during the period under report.
Several key events were also organized mostly in online
mode. To commemorate the International Year of Glass
(IYoG) -2022, CSIR-CGCRI, Kolkata organized '‘Monthly
Webinar Series 2022". Under this activity, two programmes
were arranged where eminent personalities in the field
of Glass were invited as special guests to share their
views. As a part of AzadikaAmritMahotsav programme,
a Distinguished Scientist Lecture Series was initiated
wherein noted experts delivered scientific lectures.

Staff News

The total number of human resources stood at 268 during
the reporting period. 11 staff members superannuated
while 04 new members joined. Apart from this, 11
members were transferred out from CSIR-CGCRI while 11
were transferred in.
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RESEARCH COUNCIL (2021-2023)
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THR, Wﬁﬁqﬁ"{ faum, Sfeam Professor, Department of Materials

TeC T T (3718 TS TN Engineering, Indian Institute of Science (I1Sc)
STER - 560012, HRd Bangalore - 560012, INDIA

Dr. N Eswara Prasad

3Py amﬁwﬁ%wx&nm Ud YUSR Outstanding Scientist /Director, Defence

ST T fIhT RITTAT (SITHTTRENS), Materials & Stores Research & Development
SmEtan Establishment (DMSRDE), DRDO

HMMYR-208 013 Kanpur-208 013

Prof. Monica Katiyar

‘ *“’ quaﬁuww&r, e Professor & Head, Materials Science &
N @ gy Us Sonfate Engineering
i _ H _ YR e S=E Indian Institute of Technology
iR 208016 Kanpur-208 016

Mr. Sudipta Saha

IS e (IR, U Siee @fsa, President (Operations), Prism Johnson (India),
He$-400098 Mumbai-400098

Prof. Prakash Gopalan
IEERED

Director
TR SREAE HH ST TS CaIaron, Thapar Institute of Engineering & Technology,
Tfeare-147 004 (GoTTs) Patiala-147 004 (Punjab)
3w 4.7 | Dr.S.V.Nakhe
3 ; fGRId, a1 XHAT IFd N bg Director, Raja Ramanna Centre for Advanced
L (3RIRET) Technology (RRCAT)

i @1_452 013 Indore - 452 013
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PAfSHT STEEeR - T fosHg Managing Director - Glass Business
Je-maq fear ur. fafies, Saint-Gobain India Pvt. Ltd.
IS -600 008 Chennai -600 008

Dr. Pradeep K. Singh
e, ?ﬁ@x’ﬁlﬁx’rﬂ?@?ﬁf E@EEE 3 Director, CSIR-Central Institute of Mining &
i ts wE R Fuel Research

Y-dlg - 826 015 Dhanbad - 826 015

Dr. Hari Om Yadav

INF U D Senior Principal Scientist
i ﬁﬁ?ﬁﬁﬁﬁlﬁ'c{ IELC o Innovation Management Directorate
_ ; | AF TG ST ST uRve, Council of Scientific & Industrial Research,
P _ T2 faeait-110 001 New Delhi-110 001
\
\

&1 (i) YA HHRY 901 (18.01.2021) | Dr. (Mrs.) Suman Kumari Mishra (From 18.01.2021)

‘{ fAewes, dugemEsm-odly s wd RRifbe Director, CSIR-Central Glass & Ceramic

=L ST IR Research Institute
‘ DIABIC - 700 032 Kolkata-700 032

) 31 AT SeEure (31.08.2021 db) Dr. Somnath Bandyopadhyay (upto 51.08.2021)

Secretary, RC

Chief Scientist and Head

Functional Materials and Devices Division &
Fiber Optics and Photonics Division

WUGITEIR-FH T Hie vd RR1fAe srggem CSIR-Central Glass & Ceramic Research
T FIAHTAL- 700 032 Institute, Kolkata- 700 032

1. SaTeNy SENUTear (01.09.2021 1) Dr. Debashis Bandyopadhyay (From 01.09.2021)

fd, 3Rt Secretary, RC
F A W IRy v a9 T e Senior Principal Scientist & Head
I ' A YT fae™ Td YT faumT Business Development & Publication Division
;At--' HIUeSR-Se oid U9 RRIAS ST CSIR-Central Glass & Ceramic Research
RS A Institute
XEE ] . PIABIAT - 700 032 Kolkata =700 032
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Year at a Glance
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R&D Profile

Advanced Mechanical &
Materials Characterization
TSARS AbfHed Us Ao
PRI

Advanced Ceramics &
Composites

Bioceramics & Coatings

TORRA® TS P

Energy Materials & Devices
et Ud SUDRT

Fiber Optics & Photonics

The R&D profile of

CSIR-CGCRI is spread across { Functional Materials & Devices

eleven interconnected K
research verticals

Fﬂ@ﬁﬂé\}ﬂ?-m&ﬂ?&ﬂg . | ials Characterization &

B 3R TS S MHed TRE ’ D / umentation .

TRER 93 S8 Hraas 48 PRI TS
H e gan g

Membrane & Separation
Technology

Refractory & Traditional
Ceramics
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Advanced Ceramics and Composites

Despite unavoidable disruptions in the flow of activities
due to Covid-19 pandemic during FY2021-22, notable
and significant progress has been made on several
ongoing projects, such as, the CSIR Mission project
towards the development of white LED material based
on silicon carbide and silicon oxy-carbide, and the DST
TSDP project with a mandate to develop a rapid, netshape
manufacturing process for precision glass optical
components. A sponsored project from RCl and the
MHRD-ICMR sponsored IMPRINT project were completed
during the period.

With an aim of advancing basic research, development
of red mud based nano-adsorbents for removal of water
contaminants was explored under a DST SERB project.
Further, processing and characterization of super hard
& tough SIAION-Co composite and TiC-MAX phase
nanocomposites was achieved and a proof-of-concept
study has yielded a better understanding of the effect of
nonstoichiometry on densification behavior of Reaction
Bonded Silicon Carbide (RBSC)

In the domain of applied research, establishment of
a Process Chain for Rapid, Net-shape Fabrication of
Precision Glass Optical Components under the DST TSDP
sponsored project was achieved. Other advances included
development of LED and pressure sensor based on SiC
thin film on Si and development of sol-gel based SiOny
thin film on Si substrate with desirable Photoluminescence
Spectra towards White LED application.

In translational research, prototypes of RBSN ceramic
radomes as per given specifications have been supplied
to the RCI for further evaluation.
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Bio-ceramics and Coatings

The group has successfully demonstrated in vitro
differentiation capability of the human mesenchymal stem
cells (hBMSCs) towards cartilage tissues under normoxic
conditions with and without supplement under a CSIR
FIRST project. Further, a series of borosilicate bioactive
glasses with given specifications were designed with
increasing the substitution of B,O, for SiO,. These have
potential applications as a scaffold material in bone tissue
engineering. Significant progress has taken place towards
development of bioactive glasses and glass composites.

Cobalt containing antimicrobial bioactive
glass coated urinary catheter tubing for the
management of catheter associated urinary

tract infections

As a part of international collaboration activity, Co
containing antimicrobial bioactive glass (CAMBG) was
synthesized and its antimicrobial efficacy demonstrated
using both gram +ve and gram -ve bacteria and an
opportunistic fungal strain, C.albicans.

I.I_"!H"_'Eb”“-lﬂ'_"lﬂ”'

Cobalt containing antimicrobial sol gel glasses
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Development of Bioactive Glasses

Bioactive glass and hydroxyapatite reinforced (upto 20
wt%) PEKK based high performance polymer composites
were fabricated and the physico-mechanical-biological
properties pertinent to spinal interbody fusion implant
applicationsare currently being evaluated. AlLO, and
TiO, reinforced (upto 20 wt%) PEKK composites were
successfully fabricated and physico chemical properties
being evaluated for dental abutment applications.

Bioactive alumina reinforced apatite-diopside and
apatite-wollastonite glass-ceramic based composite
bone cements have been developed for orthopaedic
applications. Physical characterization, mechanical
characterization as well as bioactivity test have confirmed
their suitability as bone cements.

Bismuth incorporated bioactive glass has been
successfully synthesized. The glass was found to be
radiopaque, antibacterial, showing excellent cell viability,
bioactivity and was reinforced with the market available
polymethyl methacrylate (PMMA), to impart bioactivity, in
situ radiopacity and improved mechanical properties with
respect to flexural and compressive strength.

Bismuth incorporated radiopaque bioactive glass

T8 & @R e ok STaR ¥ fig 33-3g Rga
IAuATe & 1Y IrAefaed @Y $uifere

39 UREAN § 891 UeRid b @ 6 @ Jeog &9
Tudh B 3F R dgaed HUN & Y TRECRId R
faga IS T R THhdT & R s YR Tafafdar o
Fifd A & ST fasan o wehd § o g1 &1 ffean
T ol ot 81 37-Wie faga Saeelt &1 3 fag Ia amh
AR R YHRIFD YHT UTIT 7T | §HRY TSR & AR
TANfSHA SIERINT & o sgaifes & ifgedia o &1 IuanT

Bioactive glass composites with in-situ electrical

stimuli for accelerated bone growth and healing

In this project we have demonstrate that biomaterial
with multiferroic particles when exposed to remote
magnetic field can generate localized electrical stimuli
which can be tailored and utilized to control several
cellular activities thus accelerating the bone healing. The
in-situ electrical stimuli found to have positive influence
on the in vitro cell materials interactions. To the best of
our knowledge no reported investigations were carried
out to utilize the unique properties of multiferroics for
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Fish Bone Scale powder

biomedical applications. The BAG-BF composites with BF
concentration up to 2 wt.% showed good relative density
and the distribution of BF was uniform throughout the
BAG matrix. Further, these composites showed remanent
polarization between 0.0015 and 0.011 uC/cm? (1.5to 11
nC/cm?), which is very close to the charge generated by
natural bone during daily activities i.e., 0.0035 to 0.7 nC/
cm?. These composites are also found to be non-toxic
and exhibited excellent cell proliferation when exposed
to 200 mT of SMF for 30 min./day. Further experiments
in terms of detailed in vitro properties such as bone
mineralization and osteogenesis followed by pre-clinical
studies are required, which are in progress. It is believed
that the present novel high-strength, non-invasive
electroactive composites reinforced with multiferroics
(bismuth ferrite, BF) opens up new paradigm of effective
utilization of unique properties multiferroics for variety of
biomedical applications. For example, the electric stimuli
generated, non-invasively, by these composites can be
utilized to accelerate wound healing, skin regeneration,
etc. Additionally, our bio-composites with in-situ electrical
stimuli would provide accelerated healing of defects,
surgical site, high-strength eliminates failures during
surgery and handling, overall reduction in healthcare cost
and rapid recovery of patients.

Conversion of Fish Waste to Value Added

Products

A R&D service was rendered for converting the sea fish
waste into value added product. Using our existing know
how on converting fish scale/bone into hydroxyapatite,
we established the process in bench scale level (1 Kg
batch), characterized the converted materials thoroughly
and completed the feasibility study within 1 month of time
period. The converted material is compared with initial
feedstock.

Fish Scale

Converted mz-rterial

Comparison of powder morphology and colour before and after conversion
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Development of double layer functionally graded

thermal barrier coatings

Performance of double layer thermal barrier coating
(TBC) system with glass-ceramic bond coat and multilayer
functionally graded TBC system consisting of glass-
ceramics bond coat, YSZ-glass-ceramic composite
intermediate layer and YSZ top coat was compared with
conventional double layer TBC system and multi-layer
functionally graded TBC system comprising of NiCoCrAlY
bond coat, YSZ-NiCoCrAl composite intermediate layer
and YSZ top coat. Both isothermal and cyclic oxidation
studies indicated the improved performance of the glass-
ceramic bonded double layer and multi-layer functionally
graded TBC systems compared to the conventional ones.
Further, study on effect of sintering on thermal cyclic life
of the TBC system was also conducted. It was observed
that the thermal cyclic resistance of the TBC system was
decreased with increasing thermal cycling temperature
due to enhanced sintering of each layer of the TBC system.

Top coat
[ L]
Absance of TGO

Bond coat

Fig. (a) Glass-ceramic bonded TBC system, (b) bond coat-top coat interface of (a), (c) conventional TBC
system and (d) bond coat-top coat interface of (c) after thermal cycling at 1000°C for 500 cycles
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Energy Materials and Devices

Activities in the energy materials group encompassed
three broad domains namely SOFC/SOEC activity, Li/
Na-ion battery activity and the photo-catalysis cum solar
water splitting activity.

SOFC/SOEC Activity:

Fabrication of the fuel-electrode supported half-cell of
configuration NiO-YSZ (support and functional layer)/
YSZ (electrolyte) of requisite dimension was undertaken
along with thick paste preparation with the phase pure
GDC-based interlayer and BSCF-GDC and/or LSCF-GDC
based buffer layer. This was done in conjunction with
perovskites-based air electrode and their application
upon YSZ-based dense electrolyte using screen printing
technique for single cell fabrication.

Optimization parameters for MIEC-air electrode LSCF
were determined through time dependent potentiostatic
measurements, that revealed long-term endurance
associated with moderate degradation rate under the
anodic (OER) and cathodic over-potential (ORR) at an
operational temperature of 800°C in the form of an
asymmetric cell configuration. Similar study for BSCF
based MIEC air electrodes also reveals a long-term
endurance associated with a much lower degradation
rate under the anodic (OER) and cathodic (ORR) over-
potentials at respective rates.

Oxygen off-stoichiometry for the variable compositions of
the LSCF and BSCF-based air electrodes was measured
and has been correlated air electrode composition.

Li/Na — ion battery activity

. Ultrathin Paper based ceramic separator has been
developed and scaled up for application in Li/Na ion
batteries.

. Significant enhancement in crack-resistance of
alumino-phosphosilicate glass from 11.2 Nto 32.9 N
upon Na*-Ag* ion-exchange has been achieved.

«  Highly soluble phosphate glass in glass materials has
been developed.

. Free standing flexible glass film has been synthesized
from water soluble phosphate glass that exhibits
high ionic conductivity of 4x10%* S/cm at room
temperature.

«  Successful synthesis of LLZO based solid state
electrolyte as fast ion conducting electrolyte for all
solid state Li-ion battery application
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Photocatalysis & Solar Water Splitting Activity

Fabrication of Bibased low band gap semiconductors
heterostructures for photocatalytic application

Development of carbon supported mixed metal
oxides composites for photoelectrochemical water
splitting

Nanostructured Semiconductor-Conjugated Polymer
based Hybrid Photocatalysts for Efficient Solar Water

pH=5.5

; I p .
Glass DIl water Glass in DI water 1Glass in DI water!
: after 20 min

Development of free standing flexible glass film for its utilization in sodium-ion battery as an electrolyte
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CGCRI developd functionalized Paper
separator offers several advantages
over commercial PP/PE based

plastic membrane:

Sustanable

Low cost

Better thermal stability

High electrolyte wettability

C ble electrochemical performance
Flame proof Separator

Import sustituted Product

3 42

Top: Commercial Sparator
{Poor thermal performance)
Below: CSIR-CGCRI developed
paper separator with enhanced
flame resistance properties

CSIR-CGCRI Developed paper -based separators with
superior properties

s Ufede 2021-22

Free standing Flexible
Glass film
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Fibre Optics and Photonics

The group continued to consolidate and explore newer
domains in the fields of specialty optical fibres and fibre
lasers.

Specialty Optical Fibres

Major progress in the field of specialty optical fibres
included (a) development of ultra-high numerical aperture
(NA) based fibers having low silica content (22.0 wt%)
with multicomponent (GeO,, AlLO, & HfO,) doped glass
showing broadband output spectra starting from 600 to
3100 nm under pumping at 1550 nm wavelength (pulses
with 1.5 ns pulse width at a repetition rate of 125 kHz)
under FBR project; (b) development of cladding pump
SrO doped Cr3*/Cr#: YAG nano-crystals doped multimode
(MM) fibers (Core diameter: 12.0-15.0 y, NA=0.20£0.01,
Cr doping levels of 1.0 wt%) showing broad fluorescence
spectra starting 1200 nm to 1650 nm under pumping 850
nm MM pump source; (c) development of cladding pump
Er/Yb co-doped fibers suitable for high power optical
amplifier module of 1.0 -5.0 W under pumping at 940 nm
having spectral gain flatness < 0.4 dB; (d) development of
silica core PCF with Thulium doped first ring having low
attenuation loss (< 100 dB/km) in the wavelength range of
500 nm to 1500 nm

Fibre Lasers:

Progress in the field of laser, high power optical amplifier
& laser based devices and pump combiner covered (a)
development of packaged high power optical amplifier
modules (Output power: 1.0 W - 50 W; Operating
wavelength: 1545 - 1565 nm, NF: < 6.0 dB). (b) Tm-fiber
laser with output power 210 W with efficiency >50%; and
(c) the fabrication process has been optimized to achieve
7X1 Pump Combiner with transmission efficiency of 99%
and power handling till 600 Watt.

The fabrication process for pump combiner, key
component for power scaling in fiber laser, has been
optimized. The fabrication process includes bundling,
fusing, tapering and splicing the fiber bundle to the output
fiber. Three 7x1 Pump Combiner has been fabricated
using 7 pump fibers and output fiber having three
different cladding diameter of 400, 250 and 125 um. The
packaging has been done in an aluminum heat sink plate
for passive cooling.

Demonstration of chirped pulse amplification based Ultra-
Fast Fiber Laser Source has been successfully undertaken
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in which Ultra-fast laser pulse (seed-source) is generated
by applying passive mode-locking techniques (SESAM,
nonlinear Optical/amplifying loop mirror (NOLM/NALM);
and the Pulse energy enhanced by CPA (Chirped Pulse
Amplification) technique. Finally, pulse is compressed
down to femto-second domain using a pair of diffraction
grating.

In the domain of technology translation, progress in
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 has
been achieved. Two prototype modules of 150 W CW/
Modulated TFL with suitable thermal management and
control system are envisaged to be developed. Preclinical
investigation on human prostate tissue ablation/
vaporization under ethical clearance in collaboration with
medical practitioner will be carried out thereafter before
transfer to industry.
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Schematic representation of generating pulse amplification based Ultra-fast Fiber Laser Source
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GOOD HEALTH CLIMATE

/AND WELL-BEING 13 ACTION

Smart City
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Functional Materials

The group continued to develop various low temperature
operated volatile organic gas (VOC) sensors for monitoring
human health by analysing exhale breath and room
temperature gas/VOC sensors using cheap and robust
ceramic based materials. One of the scientists of the
group was also associated with the NITl-Aayog AIM-PRIME
initiative for an innovation on "Smartphone-interfaced Point-
of-Care Sensors for Diagnostic Applications”. The group also
developed new hybrid nano-generators for low powered
electronic devices.

In the domain of basic sciences, activities included
synthesis of novel nano-composites that could detect very
low level (ppm) of ammonia at low temperature. A general
understanding on role of dopant mediated surface charge
imbalance in improved chemi-resistive gas sensing was also
developed. Additionally, R&D for development of hybrid
nano generators, materials for application as tactile sensors
and development of novel rGO-metal oxide nanocomposite
based low temperature acetone sensors for non-invasive
diabetes detection formed important activities in this domain.

Applied Research activities covered prototype development
for detection of exhale breath ammonia to monitor kidney
related diseases; demonstration of room temperature
pollutant detection using metal oxide based gas sensors;
installation of 05 no. of low ppm moisture sensor & digital
meters for online measurement of moisture present
in transformer oil at Netra, Faridabad, and Dadri NTPC
power plant; and development of sol-gel based graphene-
metal oxide nanocomposite thin films for application in
electrochromic display.

Translational research componentsincluded development of
piezo nanocomposites for application as flank array sensors.
Testing of the sensors have been done at NPOL, Kochi.

Nuclei Trace: A Device for Instant Detection of Pathogenic DNA. Nuclei Trace is molecular, yet ultra-
portable, rapid and affordable
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Moisture sensor receiver and transmitter system Installation work at NTPC,
Faridabad plant
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Membrane Separation Technology

The focus of the membrane separation technology
group was on both gas and water separation using
ceramic membranes. Process development using
indigenous ceramic membranes with higher degree of
hydrophilicity to mitigate and minimize the membrane
fouling issues for sustainable harvesting of micro-algal
biomass towards cost-effective production of biofuel was
continued. Development of highly hydrophobic ceramic
membranes with optimum water contact angle value of
148.6°. Application of this hydrophobic membrane would
facilitate efficient CO, dissolution in the algal culture media
resulting in enhanced biomass productivity.

In a different study, indigenously prepared clay-alumina
based macro-porous 10mm/7mm ceramic support tube
was chosen for preparation of NF membrane. The support
tube was modified and used for further coating with
polymeric active layer for preparation of ceramic-polymer
composite (CPCM) NF membranes. After studying the
molecular weight cut-off, pristine GP and copper chelated
GPC were applied for separation of salts, toxic heavy
metals from aqueous solution due to their suitability.
Performances of both pristine GP and modified GPC
membranes in removal of salts and cationic heavy metals
Ni(ll), Cd(Il), Zn(ll) at different mixed feed concentrations
and pressures were studied. Maximum rejection trend of
heavy metals follows the order as Zn?>Ni2*> Cd?* (91.73%,
83.15% and 75.50% for Zn?*, Ni?* and Cd?*, respectively at
10 bar pressure) for all the experiments, implying that the
steric hindrance and Donnan electrostatic exclusion plays
animportant role in rejection. The GPC NF membrane also
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Surface and cross-sectional morphology (a,b) of CPC NF
membrane; Stability of the composite membrane (c)

DECENT WORK AND
ECONOMIC GROWTH
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shows very good antifouling property with >99% humic
acid rejection. In addition, the prepared GPC membrane
had excellent antibacterial property and high chemical
stability.

Other exploratory R&D activities encompassed
development of pressure assisted coating of inorganic
metals on ceramic support; hydrophobic ceramic
membranes; development of adsorbent for removal of
fluoride and arsenic and hollow fibre membrane.

Membrane integrated bench scale prototype development
for enhanced rate of micro-algal biomass cultivation
and energy efficient harvesting of biomass for biofuel
production; and feasibility studies on separation of
oxygen from Ozone for ozone enrichment using ceramic
membranes had been taken up as key applied research
components; while on the translational front, oil water
separation using Ceramic Ultrafiltration membrane was
demonstrated in industry in 500 LPH capacities.

Hydrophobic Ceramic Membranes developed at
CSIR-CGCRI

At

Refractories

The group continued its activity to develop a suitable
ramming mass composition for induction furnace lining
under which slag can be suitably conditioned for effective
sulphur and phosphorous removal from steel.

As an important applied research component, magnesia
based basic ramming mass was developed for induction
furnace. This will enable refining of steel in induction
furnace. 5 Ton magnesia based basic ramming mass was
prepared and ready for industrial trial.
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Specialty Glasses

RSW Glass Technology:

Under the activity on “Development of Technology for
Manufacturing 700x700x150 mm?3RSW Glass Slabs using
120L Refractory Crucible”, five numbers of RSW Glass
Slabs of dimension 400x400x100 mm? having requisite
specifications have been delivered to NRG, BARC, DAE in
Phase-| stage. Indigenously developed technology know-
how for 60L scale Specialty Refractory Pot with the Stirrer
has also been transferred to the party.

RSW glass slabs of size 400 x 400 x 100 mm? prepared
using 60L Refractory Pot

Aot A9 3fiaq & FH-21v I9a & IuANT & forg
Y ARG 9T ST O 3feel-al TaURH -
Rt o1 faor
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Development of ultra-low expansion glass-
ceramics from low-cost resources for application

in Cook-top panel of LPG gas oven

This project has been planned to develop an ultra-low
thermal expansion (2 - 3 x 107/K) glass-ceramic plate in
the dimension of 300x150x10 mm? as a cook-top panel
of LPG gas oven at a reasonably lower temperature using
industrial waste such as Blast Furnace (BF) slag and low-
cost raw materials such as China clay and Pyrophyllite
as a major source of silica and alumina. So far we have
been successful in achieving CTE of 8x107/K (RT-200°C)
& 17x107/K (RT-400°C) after ceramization of parent
glass melted at 1450°C in the system Li,O:ALO,: SIO, =
1:1:3 ratios while the parent glass CTE was 69x 107/K in
between RT to 400°C.
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The XRD pattern reveals that the negative anisotropic CTE
phase of p-eucryptite [Li, ,,(AlO,), 4(SIO,), ] has been
developed as a major phase in the glassy matrix, which
is primarily responsible for lowering the overall CTE of
the material along with anorthite (CaALSi,O,) as a minor
phase. The crystallite size of the B-eucryptite phase after

ceramization has been found to be 54.7 nm.
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XRD pattern of (a) Parent glass & (b) Ceramized glass
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Sol-gel based high reflection coatings on quartz
glass optics for high power Nd:Phosphate glass
laser application

Visible and NIR reflective coatings on large sized quartz
glass optics (200 mm x 150 mm x 20 mm) have been
developed jointly by CSIR-CGCRI, Kolkata and RRCAT,
Indore under a BRNS sponsored project. A reflectivity
of about 91% and 65% has been achieved at ~ 625 nm
and 1054 nm respectively. The multilayer coatings also
exhibited a high laser damage threshold of 6 - 8 J/cm?2.
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o 35
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Optical spectra of sol-gel based multi-coatings on quartz glass (a) Transmission and
reflection spectra of 11 layers and (b) reflection spectrum of 7 layers
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Phosphor-in-Glass (PiG) Composites for High

Power White LEDs

The use of light-emitting diodes (LEDs) for white lighting
has been growing rapidly in backlight, automobile
headlight and generalillumination applications due to their
higher efficiencies and excellent performances, such as
high luminous efficacy (LE), energy saving, environment
friendliness, along with long lifetime. These commercial
WLEDs are conventionally based on phosphor-converted
LED, which is a combination of indium gallium nitride
(InGaN) blue-emitting chip and the cerium-doped
yttrium aluminum garnet (Ce®"Y,ALLO_,) yellow phosphor
dispersed in organic epoxy resin or silicone matrix. In this
system, there exists a typical problem when the LED power
increases, the organic epoxy resin or silicone encapsulants
deteriorate and show yellowing with usage because of
the strong blue light and accompanying heat from the
package. Such degradation of organic encapsulants
reduces their long-term reliability and renders themas
undesirable candidates for high-power LEDs. In view of
above, CSIR-CGCRI has developed an inorganic Ce3*:YAG
based phosphor-in-glass (PiG) composite material as an
alternate to organic epoxy matrix for high power WLEDs.
For this purpose, a low softening (<560°C) base glass in
Na,0-Ba0-Zn0-Bi,0.,-B,0,-SI0, (NBZBBS) system was
developed whose refractive index (RI=1.82) matches with
that of Ce3":YAG (RI=1.83) phosphor. This matching RI will
diminish the scattering losses of the PiG composites. In
this work, Ce3":YAG phosphor-glass based PiG composite
pellets up to 30 mm diamete sizes have been fabricated.
All the LED performace parameters has been evaluated.
White light emitting diode (WLED) module has also been
developed with the combination of a commercial blue LED
on-board chip and prepared PiG pellet samples shown
below

a) Blue LED Light Modular

b) White-LED developed using PiG
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CSIR Missions and
Theme Activity

Fast Track Translation Projects

Development of high-power
optical amplifier (1.0-5.0 W)

Packaged high power optical amplifier modules (Output
power: 1.0 W - 5.0 W; Operating wavelength: 1545 -1565
nm, NF: < 6.0 dB) was developed jointly with M/s. SFO
Technologies Pvt. Ltd., Cochin. Such kind of amplifier
modules have great impact on CATV industry in Indian
market and smart city.

Developed EYDFA module jointly with SFO Technologies Pvt Ltd
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High piezoelectric coefficient
composites for application as
flank array sensors

The objective of the project proposal was to develop
Ceramic (PZT)/Polymer (PVDF) tapes having targeted
specifications followed by testing as sonar sensors to
optimize their maximum sensitivity. The progress of the
work is as follows:

Fabrication of the ceramic particles were done;

Surface modification of the fabricated particles were
done using three surface modifiers;

Process parameters were optimized;
The stability of the sensors were tested in laboratory;

The testing of the as-prepred fabricated films
were done at Naval Physical and Oceanographic
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Laboratory (NPOL), Kochi and their initial feedback
report was received. Initial feedback from NPOL
warrants improvement in flexibility and enhancement
in piezoelectric coefficient of the films.

Fabricated PZT/PVDF Films

Vis-MIR BIeIf® WAt & i 9g-ged @™
STyt SHifwd Brear
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Focused Basic Research Projects

Multicomponent glass based optical fibers for Vis-

MIR photonic applications

The project envisaged developingultra-high numerical
aperture (NA) based fibers having low silica content (22.0
wt%) multicomponent (GeO,, Al20,& HfO,) doped glass
showing broadband output spectra starting from 600 to
3100 nm under pumping at 1550 nm wavelength (pulses
with 1.5 ns pulse width at a repetition rate of 125 kHz).
The objective of this project is to develop multicomponent
(Si, Ge, Al, Hf Ga etc) glass-based specialty optical
fibers having OH content less than 5.0 ppm to generate
supercontinuum up to 50 pm for detection of the
greenhouse gases and hazardous compounds found in
explosives.
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Efficient Super Continuum Sources in the Mid-IR
and Visible-NIR using Photonic Crystal Fibers:
Innovative Solutions for Deep-Penetration and
Ultrahigh-Resolution OCT

Solid core photonic crystal fibers (PCFs) were fabricated
with zero dispersion wavelengths lying within 950 nm -
1115 nm and nonlinear parameter above 0.01 (W.m)™.
The high nonlinearity helped to generate super continuum
spectra having FWHM bandwidth < 700 nm using only
50 cms of the PCFs. Theoretical calculation shows that
these super continuum spectra can offer sub-micron
axial resolution if used as broadband sources in Optical
Coherence Tomography (OCT) systems.
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Characteristics of solid core photonic crystal fibers (PCFs)
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Other Projects

Under a FBR project, sintered magnesia based low carbon
(3 wt%) MgO-C refractory has been developed using a
combination of graphite and different sources of nano
carbon both in-situ and ex-situ.

In yet another, borate based bioactive glasses have been
developed which exhibited better thermal stability than
commercial glasses without compromising the biological
apatite forming ability.

In a third, antimicrobial bioactive glass of binary system
(Ca0-Si0,) incorporated with CoO has been synthesized
by simple sol-gel method and has been characterized
extensively. The composition has been assessed for
cytotoxicity using skin fibroblast cell, GM 00637 which
exhibited excellent cellular response and nul toxicity.
It also exhibited excellent antimicrobial action against
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gram +ve and gram -ve bacteria as well as fungal strain
of Candida albicans (C.albicans) , having the CoO based
glass compostion@ 0.2mg/ml. The antimicrobial glass
has been successfully used for fabrication of the topsheet
of female sanitary hygiene products. An Indian patent
entitled "A method for the synthesis of a polymer-ceramic/
bioactive glass composite material with biodegradable
and antimicrobial properties for use as topsheet in female
sanitary hygiene products and adult diapers’ has been
submitted to CSIR for filing.

Niche Creating Projects

Development of Fiber Bragg Grating Long Gauge

Sensors for Structural Health Monitoring
Targeted Deliverables:

- Gratings in different types of optical fibers using
femto-second laser

+ Long gauge FBG sensor that gives average strain over
meter long gauge length

+  SHM system based on Long gauge FBG sensor
Present Status:

- Gratings have been inscribed in polyimide coated
fiber, different kinds of single mode and multimode
fibers and all silica fibers

«  Design of LG-FBG sensor has been completed and
the sensors have been fabricated

« The fabricated LG-FBG sensor has been successfully
tested and characterized in laboratory

«  Algorithms for structural health monitoring have been
developed

+  Structural analysis for SHM and FEM on test building
has been done using procured sensors

« The fabricated sensors will be evaluated on the test
building

The project is being implemented in association with
CSIR-CBRI.

Demonstration of Pulsed Fiber Laser Sources for
Additive Manufacturing and Precision Material

Processing (PFLS)

+  Developed high power continues wave (CW) fiber
laser with 500 W output power with both commercial
and in-house fabricated Yb-doped fiber at 1074
nm/1080 nm with internal quantum efficiency in the
range of 76% - 82%. Forced air-cooled packaged
prototype with > 350 W CW average power has been
made. Long term testing with in-house fabricated
cladding mode stripper and design of pump control
in ongoing. The developed laser system is suitable to
explore applications in additive manufacturing.
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An ultrafast chirped pulse amplifier (CPA) using a
SESAM and CFBG based seed source has been
developed with a smallest compressed pulse width of
245 fs with a pulse energy of 0.13 pJ corresponding
to a peak power of > 500 kW at 1064 nm. The system
also delivers 140 ps pulses with an avg. power of 5 W
corresponding to a pulse energy and peak power of
0.187 pJ and 1.3 kW. The output is taken from a LMA
single mode fiber resulting in a good M? of < 1.1. With
further energy scaling, the developed CPA system
will be highly suitable for precision micro-machining,
specifically 3D ultrafast laser inscription of waveguide
for Photonic Integrated Circuit (PIC). The developed
CPA system utilize in-house fabricated single mode
and large mode area fibers for proper dispersion and
nonlinearity measurement.
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Pulse width of the ultrafast chirped pulse amplifier (CPA)
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Additionally, a sub-20 ns, narrow-linewidth (< 1 nm)
pulsed master oscillator power amplifier (MOPA)
configuration Yb-fiber laser has been developed
at 1064 nm using in-house fabricated large more
area (LMA) fibers. The MOPA fiber laser delivers an
average power of 100 W with a peak power of 5 kW
at a beam quality (M?) of <1.6.
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Development of an array based low temperature
sensing device for early detection of multiple
diseases by monitoring exhaled breath

The overall objective of the project is to exploit the
possibility of identifying biomarkers of potentially serious
diseases from exhaled breath to develop a sensor array
based ready-to-use non-invasive device for detecting and
monitoring multiple diseases. Expected outcome of this
project will be (i) novel chemi-resistive sensing materials
with low working temperature, (i) thin and thick film based
novel sensors for detecting biomarkers of diseases with
concentrations greater than 50 ppb, and (iii) sensor array
based low-cost, hand-held, non-invasive single device to
detect multiple diseases at a time from exhaled breath.

As proposed we have worked on various nanocomposites
prepared by chemical technique. Till date we are able
to prepare three materials which can sense three
different bio-marker suitable for health monitoring. Low
temperature operated ternary rGO decorated ZnO-Sn0O,
nanocomposite based acetone sensor prepared by facile
sol-gel technigque for monitoring diabetes. Synthesized
NiO-SnO, nanocomposites based CO sensor which may
be suitable to monitor lung related diseases. Zinc doped
BaFe ,O,, nanopowder based thick film sensor was
prepared which demonstrate very good ammonia sensing.
Sensors operating temperature is around 250°C. Lower
detection limitis 0.5 ppm ammonia and demonstrate high
resolution between 0.5 ppm, 1 ppm, 2 ppm and 5ppm of
ammonia vapor which is desirable for device application.

9If¥e ufada 2021-22 | Annual Report 2021-22 @



WCHAEINR - HE bie T RIS I GRIF, BIeqebrdl e

IFd ArHl firee & dgd fame
RIS

SRR gy & fore Iaa A-l-geifAas faRivar
PP BIgax I f[adr

=M Ars gRESHT & dgd |Id 1200nm ¥ 1650nm TH &
B 91 ST Tl RN WaeT gxAaTa FafET uu sro S
Cr+/Cr*+: TSUSl A1 e SIS Hee! AIg (MM) BISeR (BR
T: 12.0 - 15.0p, NA = 0.20 + 0.01, Cr SIUT TR 1.0 wt%) BI
IR SxATI 39 U HT I5-T SIS SN & forg
] TG UHTRT A - & T 1100 - 1500 TILH B AT
2T FR IRA U I JeH od fg-8IE -
Aedtdbuie Rifere seid ofifPwd BIserR & IIy-91 Cre
IS TSl A-SonfmR Rferer-anuia sifPed v o
Fe-88 IS B T FRAT 8|

Mission Projects Under Advanced
Materials Mission

Development of advanced nano-engineered

specialty optical fibers for OCT application
Developed cladding pump SrO doped Cr3*/Cr*:YAG
nano-crystals doped multi mode (MM) fibers (Core
diameter: 12.0 - 15.0y, NA = 0.20 + 0.01, Cr doping levels
of 1.0 wt%) showed broad fluorescence spectra starting
from 1200 nm to 1650 nm under pumping by 850 nm MM
pump source. The objective of the project is to meet the
broad-band emission within 1100-1500 nm based on Cr*
doped YAG nano-engineered silica-based optical fiber as
well as Bi-doped nano-engineered multicomponent silica-
based optical fiber for enhancing the emission covering
the wavelength range of 1100 - 1500 nm for making of
white light source to be applicable for OCT applications.

dBm

1200 1300 1400 1500
Wavelength (nm)

1600 1700

Fluorescence spectra obtained from developed cladding
pump (inset shows octagonal shaped MM fibers)
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Development of flexible piezo-sensor platforms

for signal acquisition, conditioning and analysis
The objective of this Mission Project is to develop flexible
sensor platforms onto prototype engineering structures
and characterization of its efficacy for conditions
monitoring in-house.

The progress of the work is as follows:

. Developed piezo sensors (ZnO, AIN) by
electrospinning/sputtering techniques on flexible
substrate.

. Completed structural, electrical properties of the
fabricated films/patches.
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. Optimized of the piezo-sensing performance with the
application of calibrated load.

Development of WO3-Graphene nanocomposite
based electrochromic display

The objective of this Work under the Advanced Materials
Mission is to develop WO,-Graphene nanocomposite
based electrochromic display on glass and flexible
polymer substrates capable of manifesting fast, reversible
and controllable switching of high contrast with chemical
and electrochemical stability. The progress of work is as
follows:

« WO, and rGO-WQ, thin films have been deposited on
ITO coated glass and PET substrates

. Optical and electrochemical characterizations have
been carried out.

. Different electrochromic properties likes switching
response time, bleaching time, coloration efficiency
have been evaluated.

. Optimization  of  process parameters and
compositional variations are in progress with respect
to the target electrochromic properties

Mission Projects under CSIR
Medical Device Mission

(i) Bioactive glass and hydroxyapatite reinforced (upto
20 wt%) PEKK based high performance polymer
composites have been successfully fabricated
and currently evaluating the physico-mechanical-
biological properties for to spinal interbody fusion
implant applications.

(i) Bioactive alumina reinforced apatite-diopside and
apatite-wollastonite glass-ceramic based composite
bone cements have been prepared and their in-vitro
characterization for orthopaedic applications is under
progress.

(iii) Bismuth incorporated bioactive glass has been
successfully synthesized. The as-prepared glass
was found to be radiopaque, antibacterial, showing
excellent cell viability, bioactivity and was reinforced
with the market available polymethyl methacrylate
(PMMA), to impart bioactivity, in situ radiopacity
and improved mechanical properties with respect to
flexural and compressive strength.
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Social Connect
Programmes

Skill Development Initiatives at
Naroda and Khurja Centres

Under the project entitled “Implementation of Integrated
Pottery Development Project (IPDP) for rural artisans
of Gujarat” 100 nos of rural potters in Gujarat were
provided 15 days Skill development training on
“Terracotta Manufacturing Techniques, Terracotta &
Glass Bead Jewellery and Beaded Products, Soft Skills,
Entrepreneurship Development and Self-Help Groups" at
CSIR-CGCRI, Naroda Centre during 2021-2022.

Further, training on “Physical Tests for Refractory
Materials” was also provided to 23 participants at CSIR-
CGCRI, Naroda Centre during 22 - 25 March, 2022.

One of the aims of CSIR-CGCRI, Naroda Centre's IPDP
related societal activity was upliftment of rural potters.
This particular activity was chosen (as one of the 75
such community level interventions in the country)
for showcasing the role of science and technology in
empowering the potter community (Prajapati Community)
of Gujarat for Techneev@75.

Skill development training of varying duration were also
provided to local artisans by the CSIR-CGCRI outreach
centre at Khurja.

Testing and Certification

Testing and certification services comprise among the
important elements of social connect programmes that
cover stakeholders from government, academia and
industries. These services are available both at the Kolkata
centre and also the outreach centres particularly Naroda.

The Naroda Centre offered quality testing and certification
service to Ceramic & Allied Industries, Statutory Govt.
Agencies, Students and Researchers. About 182 number
of external customers were served by the centre and
tested 364 numbers of samples and nearly Rs. 17.93 lakhs
(including taxes) were received as testing charges during
2021-2022.

The activities of the Kolkata unit are summarized below: A
total of 352 studies (including both internal and external
samples) have been carried out and a revenue of about
Rs. 24.8 lakhs (including taxes) was realized as testing
charges.

Additionally, implementation of QMS and ISO certification
leads to strengthening the brand image of the centre by
enhancing the faith of the 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 Februay 2022.
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Jigyasa and School Connect
Initiatives

In line with previous years, the Jigyasa programme
for connecting with school students was undertaken
primarily through lectures held in virtual mode. This
programme was integrated into a Jigyasa Webinar Series
that was addressed by eminent scientists and science
communicators as summarised below.

Dr. Hemant July 2,2021 Thinking out of Box Atal Innovation Mission
Pande, 2 TS 2021 for Success National Co-Convener,
Mentor fRifdT 3m3e 3iih Vidyarthi Vigyan Manthan
Ao, e fagme wue
Dr. Kanchan August6,  Nature -The Central Research & Training
Kumar 2021 Ultimate Laboratory, National Council
Chowdhury, I of Science Museums, Kolkata
f 6 3T nnovator . . .
Curator F ' DN I Td URI&r
2 o 2021 FR- T 3T
Bl $ad AR R, RATTRITT,
e TR Th Y fax RTed U,
DIABTAl
Dr. Debiprasad September The Fascinating Research & Academic, M. P.
Duari, Director 10,2021  Cosmos Birla Institute of Fundamental
o . ' . Research, M. P. Birla
Sl el Tag gomrsl, 10 RdsR, T HBRARTSIAN  Planetarium, Kolkata
3 RN 2021 ST 3R HBTCfHD,
TH. Ui, foRen SEieye i
M
Y, TH.. foRel dRS,
DIABTAl
Dr.S. K. October 5, Continental Head of the Department,
Varshney, 2021 Drift and Plate International Cooperation,
Scientist G and 5 IR Tectonics Department of Science &
Adviser 2021 Hieded f3we T Technology, Government of
1. 9. &. aTwr, Qe e india
4 AqPe o faummeey,
JAGHR SHTRTET HET
fas Td Ui fawm,
HRd DR
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SI No Name of Speaker Date/Tlme T|tIe oftalks Organlzatlon Photograph
Il hT ATH

Dr. Arvind C November India's Vlgyan Prasar,
Ranade, 12,2021 Independence Department of Science and
Scientist- F 12 9dR Movement and 'Ic;echnofllo%y,
v ' i t of India
5 37 eRfie WA, 2021 Science oY :
S —_— <fgre gfetee fom TR, fam U denfiet
ot TS WEY fIHI, HRd WHR
Prof. (Dr.) Parag December  From early Professor, Department of
Bhargava 03,2021 tlltﬁlmans ’Ito infinity: Metallulrgiscal Engineering and
7\ TR Ul . e everlasting aterials Science,
. @) 03 fa¥R, partnership with Indian Institute of Technology
6 2021 ceramic materials  Bompay
W Sl g e, Heraffed soifrafar
g T s HefRaey gy faum,
fag Rifiye fefvae TR TS SRR e

T3S 3R §RT < T 7T e
fewf d wpa

3fee ST T (UIMSTR) 3 3fed DR deq Bt R
¥ forg 2400 ¥ 3w Tpal w1 997 fovan 8, Set fammdfmor
M iR yfaw Bt deNfifeal & o5 oFa asf o7 asf
H 3T IMfSTT BT TRIWR PR & oW W €1 Tod TR
W, T3ETH 3 R & Tt Ricll & ol F sranyfie srea
e dsq (Ediua) Rifid &= 1 71 T Tid JHtd FamR
SR ¢ St 381 fifeR, Aafeay, Sexre 3ift R (3msaneh),
Y Sode e ort Tdi-ad enfifdal R 81 T8 IR &
et faenfit & fidR te gHwn-gHIYE, T AR &1
0T B T e SR | 31d d, TEITA & foTd 2400+ XHal Bl
g foran o g1 5|

@Wuﬁaﬁ 2021-22 | Annual Report 2021-22

Atal Tinkering Lab Schools
Adopted by CSIR

Atal Innovation Mission (AIM) has selected more than
2400 schools for establishing Atal Tinkering Labs, where
students are free to explore ideas across sectors like
aerospace, medical diagnostics, clean energy, clean
water, biotechnology, and many more areas of future
technologies. At the school level, AIM is setting up state-
of-the-art Atal Tinkering Labs (ATL) in schools across all
districts across the country. These ATLs are dedicated
innovation workspaces where the latest technologies like
3D Printers, Robotics, Internet of Things (loT), Miniaturized
electronics are installed. This will enable the creation of a
problem-solving, innovative mindset within millions of
students across the country. To date, 2400+ schools have
already been selected for ATL.



CSIR-Central Glass & Ceramic Research Institute, Kolkata

ATL schools associated with CSIR-CGCRI during the period of report are listed below.
fXod @t ofafd I SR HugameR-Woihemas ¥ 98 viud W 2 e g

SI No Name of School Dlstrlct ATL Type
@d BT A TETd FT YR

Kendriya Vidyalaya Cooch Behar / %514 faelied %9 fd8R  Cooch Behar/&afasR Rural/ JTHToT

2 Pasang High School HS / TIIT 8T% & d TdUY Paschim Medinipur (West Medinipur) Rural/ dTHtor

UiEH AfGIR

3 Ghoshpur Union Netaji Vidyapith / SI¥QR T Farsit faamiic Hooghly/geTelt Rural/ Jmtor

4 Sauri Bholanath Vidyamandir (H.S.) Paschim Medinipur Paschim Medinipur (West Medinipur) Rural/ ITHior
AR ey faen wieR (Ta.ww,) uidm At ufym AR

5 Kendriya Vidyalaya Sevoke Road Jalpaiguri Rural/ JTHToT
Fsi faeed ¥ s EREIEUS

6 Sudarsanpur Dwarika Prasad Uchcha Vidyachakra, Raiganj Uttar Dinajpur (North Dinajpur) Urban/ 27gX
YRR IR UNITE 3= faermash, st IR faegR

7 Parameshwarpur High School Parameswarpur Dakshin Dinajpur (South Dinajpur) Rural/ 0T
TRERE TTE TP RARR aféron feorR

8 Gairibas Higher Secondary School Gairibas Darjeeling/ arfofferT Rural/ JTHToT
TR 3R Vbt Wod e

9 Chinpai High School/ faar g8 wod Birbhum/dRyH Rural/ Smtor

10 Contai High School, Purba Medinipur Purba Medinipur (East Medinipur) Urban/ Q8%
PleTS 1% g9, I AR 7 AR

HewsEem forman fagmif-amfe wus Hriwa & . &
w0 # AuHsrgeR-Aeifemsns o &n 7 25 wrad,
2022 Y gUTe et H DGR g Aaroh famdits wea o1 aRt
fopan 81 9INQR g Aarit femdie wed o sfea fes i dw
(UETd) P RIYAT & forg g1 11 B, ot fob =ifey smai & dgd
31ee AR M (QSETH) GRT diferd Ueb SrisH g, St
% W R F Tpal H SIIYH R TIER & NAfed B &
o @ yRd & gar faenffat & fommen iR AdH amiedr &
CHCIEGIE|

WA & GR B SR, SAH-9I5c  ATGING TART SR Ui
yfoaifiar afed sheifies ey sanfe & fou @ ud
& et & & =Mt 3R U S Inal ud urenfifeal & ueRiE

As part of CSIR Jigyasa student-scientist connect program
CSIR-CGCRI Jigyasa Team has visited the Ghoshpur
Union Netaji Vidyapith School, in Hooghly district on 25th
February, 2022. The Ghoshpur Union Netaji Vidyapith
School has been selected for establishing Atal Tinkering
Lab (ATL) which is a program run by Atal Innovation
Mission (AIM) under NITI Aayog to foster curiosity and
innovative mind-set in young students across India to
encourage research and innovation in schools across the
country.

During the school visit, several scientific activities
including demonstrations of indigenous R&D products
and technologies in frontier areas of glass and ceramics,
water technology, optical fibers, healthcare, sensors for
industrial applications etc. along with on-site practical

9If¥e ufdde 2021-22 | Annual Report 2021-22 @
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fed faftm Jwfe wfafafiar smafsa &t 81 sden A
foenfifdt & aR g @u - 7y forn s 100 9 oifve
BHE 3R 30 e M A 3R I AR W1 el Fa
fiycten, Frefers 2 fagm 3 v formen qu forgmen &) g9 g fa
1[I Rid B b TY-T1Y Wpell ST & o AT THTd B
FeTdT ¢ W g He G &I ¢ | HRHH BI G 39 UPR &

experiments and quiz contest were conducted. The
program was attended by four group of students (Group
A-D) consisting of more than 100 students and 30
teachers and received all-round appreciation. Overall, the
program has greatly helped to inculcate the culture of
inquisitiveness and curiosity towards science as well as
promote scientific temper among school students. The
programme schedule is here as follows

7o
t;“"l >
nly &

Popular Science Quiz prize distribution

@aﬁwqﬁéﬁ 2021-22 | Annual Report 2021-22
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32T 3P | Wb

U de-g-de A &I Wem e & T FammR & Serd
37 SR T -t Urfier B I3 FA ot femn & s
T, HiegeEeR-Hieiulemes 3 Si uRifies 3l
DI ST F WY IYNT Hde HRIHH! BT S fbar| IRT-
TR P ST Bl U YR P SHTYR TR G T s &1 b
e & fed & wfa Ay fovar man B 1 g1aife, wia geantt ast
TR BT 321 91 T 8, 39 TUH 2541 W@ B 3 & RauRrs
JeTd & oy el fig & ¥ # IUGNT B B TRPpedT
DI R

SI.No.

Connecting with Industry

In its efforts towards fostering innovation and catalyzing
public-private partnership for enabling effective lab-
to-land development, CSIR-CGCRI organised industry
connect programmes with a battery of domain relevant
industries. Based on a series of industry-institute
interaction a number of areas in the institute has been
mapped against the interest of industries. While the key
collaborative areas are being worked upon, this prima
facie alignment is envisaged to be used as the starting
point for further stakeholder engagement.

Industry Identified Areas of Interest
FENT

Y 9.

Carborundum  Ceramic Short-Fibers and Ceramic Matrix Composites for Structural application

Universal Ltd.

FERSH
e faftes

RS ST & fow RRFAe ic-wead td RiXfies Afga duifore
Ceramic for SOFC & battery applications (stabilized zirconia & other materials)

TH3NTH UG ot suan & fore R ((RR SR qur s ammf)

! Ceramics for environmental protection
TATaRT TREUT & forg Rikfirad
Smart Ceramics, Sensors & Actuators for ambient & high temperature applications
oRART 3R I= ATTEM SIyERT & fore wre RRMA®, IR 3R Taeuer
PanchTatva  Ceramic membrane systems for wastewater treatment
Technologists  amfry Se=me= & forw RRfEw A e
2 & S'erV|ces Ceramic membrane systems for biogas separation
Uddd
e s RN GUaHR0T & fore Rivfires avsH Rew
BIERE]
TTKHealthcare Specific domain awaited
. td iR S i
Al TRIBI
INECS]
Tata Steel Ltd. Development of Active Alumina and Titania based Catalyst for Sulphur removal from
erel Wle Coke Oven Gas
Riftpg 1% N9 T TewR geM & forw afra vegfir vd ersefan ot IR &1 fawr
4 Development of High Temperature Sensors for Dynamic monitoring of Refractory wear

in Steel ladle and RH Vessel

I S qUT 3RTT I9d H 3T AP Ug+ B! =i FRAT & o S= arowe IR &1

famr

9If¥e ufdde 2021-22 | Annual Report 2021-22 @
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Sl.No. Industry Identified Areas of Interest
P 4. R

Tata Steel Ltd. Technology development for removal of key impurities from salvaged refractory waste
e g &9 Ca0 from Alumina Precast Blocks, MgO from Calcined AMC grain, Al,O, from
Calcined Mag-Carb Grain

Aeass Fibadt R A U@ YRG! &) geM & R M fera S8 Teger fieRe wife
¥ Ca0, Haaass TUHE! M1 A MgO, TS s HI-BTe 31 ¥ ALO,

Development of Value added application for fine dust of refractory waste

fhact Ber o) eI Y & fore few aftfa sy 1 faer

Development of CaO / Dolomite / Basic Refractory as substitute to Mag-C using
indigenous raw materials

TR Fl HId BT IR IR §U Mag-C & fddhed & =4 H Ca0 / SiamTse / §Harg! Ripaest
BT a$lﬂ

Bio-ceramics based products (excluding powder production) 1. Hydroxyapatite
2. Alumina 3. Zirconia 4. Silica 5. Bioactive glass

T-RRMAS SUTRT ST (USSR IATEH ! BISH) 1. TS giaIUcrse 2. TG 3. R
4. Rfee®T 5. sraEfaed W™

Bone and dental cement development (acrylic, CaP, organometal, phos-phoric acid
based, etc

Sensor based application (diagnosis, non-therapeutic applications) both organic and
ceramic based sensors

R 3T ST (MM, TR-Rfeaa srgudi) < Sreife td R snufd F9
Advanced ceramics for electronics/ Soagi-ay & forg Iad R

Ceramics membrane for purification and filtration/ S 3R ftie ¥ forg RRfArw Arse

SFO Ceramic ferrules & sleeves. CSIR presentation shared with SFOT for focus on area.
Technologies Response awaited.
5 PYELA Rpefores e we weltow | 4 0% e T et 3 Ry fewenon a9 vRaf Teum et & Ay
TEUESY e B TS | wfar w7
GG
far.

Bharat Heavy ~ Raw materials (a) Anatase TiO, (b) Ball Clay/ &1 HIdl (&) THICH TiO, (@) Sidl &l
Electricals Ltd.  Ajr settling refractory mortar/ TR Jefei Ribeadt Aielk
YR gdl Zeolite sorbent for medical oxygen/ Af$ed iaiio & foe feiage e
THRPFE  Self-cleaning coating on PV glass/ Hid} T TR Jeh-aiFi ST
fafics Boron carbide for armour/&dd & folt SR Hrafzs
Special refractories / wear resistant products/ o=y Ribadisr / 3R uferie Iare
Applications for ceramic membranes/ RRfEe® Tt o forT 3deA

6 Heat resistant tiles for space application

WY R & forg 7t ufcRie erged

Ceramic fibers

e R
SOFC
THSHTUHH

H, Generation by solid oxide electrolyser cells

319 35S SodCIAIgoR HIRIBIST GRT H, Wt
@aﬁmﬁ%ﬁﬁ 2021-22 | Annual Report 2021-22
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Sl.No. Industry Identified Areas of Interest
% 9. R

Bharat Heavy
Electricals Ltd.

YR gal
ERIERETS
fafies
Saint-Gobain
India Pvt. Ltd.
1. far.

Ceramic battery

iRfie 3

Thermoelectric generator

yHigaiad SRR

Cullet melting - understanding role of different cullet sources and contaminations in
developing specific tinted glass

FHeere AfeeT - fafkry T gan o faw R o & faftd gferar Sl ofR Sigwon &t yffesT &1 ausm
Standardizing test methods for functional coatings

FRTHD Difcr & g e fafet &1 g iHRo

Accelerated testing for coated glass

<t i o forg wfkd adtemn

Temperature resistant - anit-scratch coating. Transparent materials that can withstand
700°C and tempering stresses

A ufoRieh - Tfe-Tha Pifet | gReRif Irh St 7000C 3R TS& & T BT TIHAT HR bl ©

Textured coating on glass-design/feature control and scale up feasibility

TA-fESTE/W IR T IR Whdl 37 HaeTidl R §-1de HifeT

Hydrophobic & Super hydrophobic transparent coatings on Glass (preferably high
temperature resistant).

Y R I3gIIeh Td YR BTEGIDIfech RGN BbIfcTq (SHTRHM: I= dHT i) |
Electrochromic development of Electrochromic Glass durability and scalability of
technology

SIS T RITAT T URNeb! &1 AU T Seiag s 1o [

Thermo-chromic coatings with temperature responsiveness and durability scalability of
technology

A ufafrar iR Wit ot R AT-adr & 91y yAf-hiftie S

High temperature CO, absorption - materials & processes for capturing CO, from
industrial plants to reduce CO, footprint and testing facility to assess commercial
technologies for CO, capture capabilities.

I AUHM CO, SARINUT - CO, Ualdg P! HH $ & fIg i Wal ¥ Co, Pl UHs b o
[ SR UfHaTE IR CO, FER &FTet & g anvicae Urelifferdl &1 sfiba e & forg udtarn
gfae

Impact on vitrification. Optimization of firing cycle for improved product performance

fAfe oM TR UHTa | SER TG UGRH & 1T BRI o BT 3G

Raw material selection to achieve cohesive melting & chemistry closer to true melt

HIeRia AT T4 T Ace F P9 BT & o o= 11t 7 7

Suitability of doping as per application (boundary condition) and product performance

3fTde (i ot fRUfA) Td Idg HeRH & AR ST &t Sugdadt

Porosity & size distribution & their correlation with uniformity

TRYT TG THR [IAR0T TUT TheUdl B 1Y IhT HaY

qIf¥e ufdde 2021-22 | Annual Report 2021-22 @
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SI.No.
HY .

10

11

12

Saint-Gobain
India Pvt. Ltd.

1. for.

Biorad Medisys
Pvt. Ltd.

TRRTS AfeRe
1. fo1.

Prism Johnson
Ltd.

s S
fafies

Larsen &
Toubro Ltd

TR S gl
fefres
Godrej

Aerospace

el TR
DMSRDE

STHTHSRSTS

Industry Identified Areas of Interest
I

Failure mode competency

fowdar Ars argar

Suitable crystalline phase in bond & benefit in application
TS § Iugad foreecli =R0T 3R 3HTde & @y
Exploring option for using NDT in manufacturing

AT B TTSIE) & AT & fore fadeq qamemT

How to eliminate crystalline silica in bond
s T fredia RiftreT & 59 Te B3
How to use new processing route in manufacturing

fmfor 7 7 uRier A1f 7 IuhT H B

Performance ceramics and refractories (PCR)

TexH RRA® 3R suade diRfiem)

Specific domain awaited /

fafRry SioF uditféa

Ceramic Hybrid Armour/ RRfore grsfsrs sk

Transparent Glass Ceramic Armour/ URe= o RRfe smik

Reaction Bonded Silicon Nitride Radomes/ RuaRH dies RifddH Aeess Y8
Super-hydrophobic & Antimicrobial Coatings on Fabrics, Glasses, and Metals
BUS, TZH R UGSH R FR-ESIBINeD SR IMURIE bl

Antireflective (AR) Cum Hydrophobic Coatings on Textured Solar Glasses
§19e a1d IR I8 R TERTAMRT (UR) 98 gReIbiad e

Porous Hybrid Materials for Capture and Catalytic Conversion of Gaseous Pollutants
T UgHD! Bl Uh s YT SARD FUTARU P o URY gTRfsrs qraedt
Polycarboxylate Ether (PCE) Development/ TidieRaqdSac 3UR (W) faer
Ceramic hollow fibre membranes/ RRA® gial BgaR A%

Deformable mirrors/ fagd gdur

Composites, light weighing materials for aerospace, power engines

TIRRUY, UTeR 35 & o Hrifore, gedb aoi arelt Iret

B,C composite for armour and SiC Fibre/ 3R SiC ®TgsR & o B,C |3

@aﬁauﬁaﬁ 2021-22 | Annual Report 2021-22
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Key Metrics

Funding Received (including ECF)

8000 7454
0=t 6874
7000

6000
5000
4000

3144
3000

Rupees in lakhs

2000

1343 1178

1000

2016-2017 2017-2018 2018-2019

Year

Grant ECF

New Projects Initiated

m Title of Project Project Category | Funding Agency

In-situ and synergistic magneto-acoustic
treatment (i-SMART)

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

regenerative

Development of graphene-metal oxide nanocomposite
sensor-based hand-held electronic nose for the detection of
formalin adulteration in fish

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

Cobalt containing antimicrobial bioactive glass coated urinary
catheter tubing for the management of catheter associated
urinary tract infections (CAUTI) (Indo-Poland)

Opto-electrochemical fiber grating-based devices for
chemical and biosensing applications (Indo-Poland)
Nano/micro scale investigations for prediction of fracture
and visco-elastic properties of sustainable UHSC (nUHSC)
Feasibility studies of enrichment of Ozone in permeate

stream and recycling of retentate to the Ozone generator
using ceramic membranes

2019-2020

6944

6120

2392

1650

CSIR-FIRST

Grant-in-aid

Grant-in-aid

Grant-in-aid

Grant-in-aid

Grant-in-aid

Grant-in-aid

Technical Service

2020-2021

7112

2177

2021-2022

CSIR

DST, Govt. of India

SERB, DST, Govt. of India

SERB, DST, Govt. of India

DST, Govt. of India

DST, Govt. of India

SERB, DST, Govt. of India

Ozone Research and
Applications (I) Pvt. Ltd.
(ORAIPL), Nagpur

a1 ufdde 2021-22 | Annual Report 2021-22 @
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m Title of Project Project Category | Funding Agency

10

11

12

13

14
15

16

17

18

19

20

Marketing institutional knowledgebase: Evolving a decision
model through qualitative, quantitative and evidence-based
approach

Development of membrane materials and ultratight
membranes for emerging industrial and energy applications

Functional nanocomposites and MOF glass-based materials
for thermoelectric generator device application

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

All-fiber based ultrafast broadband sources for biomedical
applications and precision material processing

Complete implant and materials solution for dental treatment
Development of loT- enabled point-of-care sensors for non-
invasive detection of nurotransrnitters

Additive manufacturing of titanium matrix composite for
high temperature applications

New non-calcium phosphate bioceramic and composites for
accelerated skeletal regeneration

Development of ceramic oxide based nanofiltration
membranes onto oxide-bonded porous SiC supports and
their performance evaluation study for liquid, gas and
particulate separation

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

Establishment of a Centre of Innovation & Manufacturing
Eco-system for Sensors (CIMES) in Industrial loT

Output Indicators

Publications

250
200 194
@ 150
o)
e}
§ 100
Z
50
0
2016 2017 2018
Year
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In-house

In-house

In-house

Grant-in-aid

In-house

In-house
Grant-in-aid

Grant-in-aid

Grant-in-aid

Grant-in-aid

Grant-in-aid

Grant-in-aid

193

2019

CSIR-CGCRI

CSIR-CGCRI
CSIR-CGCRI

DST, Govt. of India

CSIR-CGCRI

CSIR-CGCRI
SERB, DST, Govt. of India

SERB, DST, Govt. of India

SERB, DST, Govt. of India

SERB, DST, Govt. of India

SERB, DST, Govt. of India

Ministry of Electronics

and Information
Technology (MeitY)
144
2021
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Patents Filed

2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22

M Filed India " Filed Abroad

Patents Granted

2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22

M Granted India " Granted Abroad

47
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T fAHior

THITHINEIN & ded Ifararar

AP 3R Tefiepd ST SebTeH (THTTSMEIR) B &I
fagm wd ofifafir & & & arg Muwdiel aur b Bt
T Y 3R A P fT Y 7S B, S TarR T 3idfdwas
TSR0 & DI J JUF g7l

30, 2021 A A, 2022 P 3AfY F IRM, TH faumif &
HTH IS SR -SRI H THTHSMESR & 3 GLas!
&3 uem ) 71 qur uiw Tu il o) dieere) (awm) srdew
o Fifed far man

sidcie TR W e go-BRafad
HTId HHTE

Fd 316 AfFaal Bl SeaqR fayfaenay ik THiegemssm 3
o tieae! fel & wmfAa foar

Sl. No. | Name / Division

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, 2021 to March, 2022 one
student was awarded PhD degree under AcSIR at CSIR-
CGCRI and five new students were enrolled in PhD
(Science) programme.

Trans-disciplinary human resources
developed at Doctoral level

A total of eight individuals were awarded their Ph. D.
degrees, affiliated to Jadavpur University and AcSIR.

University /
Institution

fayfeemeray

1 Shri Arindam Basu (BCCD)

Analytical method validation of few model drugs  JU

4t 3iiieH oy @i S Oled qdl3fl &l fa=avunaTe fafd g
2 Shri Abhishek Sasmal (FMDD) Design and fabrication of PVDF-Metal oxide JuU
st e FrEwe (BT basgd ﬂgmble composite for nanogenerator
application
TASRER ST & R dididiue-ded siiags
TR Taifeqerd Sulfsre o1 fEwmg ok fafor
3 Shri Debjit Dutta (FOPD) Development of chromium doped nano- JU

off SSid AT (EHSNTE)

engineered YAS glass based optical fibers with
and without rare-earths for use as a saturable

absorber to make pulse fiber laser along with
broadband source

Seds Fid & Y U BIZsR AR §H P U Th
IJ ARG & U § ITAT & fore foxa gt &
Y TG I o1 HIFEd Sieg J1-IofifAeR arguey
AN ST HPHd BIEeR &1 fadwr™

4 Shri Sourav Das Choudhury (FOPD)
ff IRY 9 e (@m 3N

Ultrafast to Nanosecond Mode-Locked Fiber JU
LLasers with Novel Pulse Dynamics

T U SRR & 1Y SeTIHRE ¢ AN S HlS-
NIESRIECIEIE N

5 Shri Sakthi Prasad S (SGD)
ot SifoRd TG T (TEsia))

Formulation and development of thermally stable
boron and fluorine incorporated antibacterial
bioactive glasses

AcSIR

S w0 ¥ fRR IRME 3R TR fird shamRieh
TRNfGed g &1 fAfor 3R e
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Name / Division

ATH/AYTT

CSIR-Central Glass & Ceramic Research Institute, Kolkata

University /
Institution

faafemeray

BT Y
araw@uwevﬁﬂ
YRA-UIAE IR-WHN fagH wd et wgam

6 Smt. Akila Gajanan Prabhudessai

8 Shri Anirban Chakrabarti (SGD)

St ATee 98 (@Ysie))

Synthesis and investigation of multicomponent JU

(SGD) chalcogenide glasses for mid/far infrared
St GWWUW (ST transmission and electrical properties
AL/ SR TR0 IR fagd o & R sgoes
TPIOIES T BT RAYYT 37K ST
7 Smt. Malobi Seth (SGD) Transition metal (Ni, Cu, Zn) oxide/hydroxides JU

based superhydrophobic coatings on cotton
fabric: Fabrication, characterization and
application

Yl HUS W HHAU g (Ni,_Cu, Zn) GRS/

wmﬁaw@qﬁmaﬂﬁm fmfor,

EESIESIES]
TEfUT Ui SR SHIHT

ot et apadfl

Ferroelectric glass-ceramics: synthesis, JU
crystallization kinetics and evaluation of

properties for exploring their application potential

WRigdiaed  OH-RRffe:  dxauo,  fhedieRu
ﬁmmmmﬂmﬁ@ﬁ$mw

FriweE, o fo mw&ns‘eﬂ?m&meﬂé DHIABIT
TqUT SHSYe 3 AShigdaci e TS PIgddci e
TRIF, IRAT 3 carae, aRET, dics &
d e iR AR sryErT ¥ faw Sife-
ARG DA BRaR AT SHTUIRT IUHRTN S TH
TR ST TREISHT 3, P o €1 77 <

JeNT Y

P IS R -SSR ME, HITbTardUT AT Brgsierd
IRESHW 1. a1, SIS, Ffed 560064 F & 11 TR,
2021 @1 TEUGEE TG SHRE ASHEABER T
ﬂ%ﬁﬂ&aﬂwwﬁwm%%ﬁwﬁwﬁm
A (TTSIY) TR EXIER fobar o

Pugerem-Teifismas, ®iasar SR M
faftes, PideIdr 700071 F S AR IRAR HifeT
TpeH & i sifHifbiee ANeay & e &)
Tt B W b w28 feeR, 2021 & TH K-
Uh IR0 THG (TISIT) R g&ier fpu mu Q|

FTHMS R -HOIRRSR TS, FHICTBTAT T HH T HIUS
(31T) 7. 1. T -766 T, RIS e 18, AR-30201 & ot
22 A4 2022 B! 'R BRR F5c Qe SaiieRH

Collaboration

International Cooperation

Under India-Poland Inter-Governmental Science
& Technology cooperation programme, a joint
research project entitled ‘Opto-electrochemical fiber
grating based devices for chemical and biosensing
applications’ was sanctioned between CSIR-
CGCRI, Kolkata and Institute of Microelectronics &
Optoelectronics, Warsaw University of Technology,
Warsaw, Poland.

Industry Linkages

A Non Disclosure Agreement (NDA) was signed
between CSIR-CGCRI, Kolkata and M/s. Fibroheal
Woundcare Pvt. Ltd., Bengaluru, Karnataka 560064
on November 11, 2021 for collaborative R & D work
on 'Bioactive glass based micronanofibre’

A Non Disclosure Agreement (NDA) was signed
between CSIR-CGCRI, Kolkata and ITC Ltd., Kolkata
700071 on December 28, 2021 for exploring
the possibilities for development of organophilic
nanoclays for multilayer barrier coating application.

A project Memorandum of Understanding (MoU)
on 'Innovation and research on the development of
indigenous technology for manufacturing of single-
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fired white translucent Oxidation porcelain crockery’
was signed between CSIR-CGCRI, Kolkata and
M/s. Clay Craft (I) Pvt. Ltd. F-766 A , Road No. 1-D,
Jaipur-302013 on March 22, 2022.

A project Memorandum of Understanding (MoU)
on 'Utilization of fired bone china crockery waste for
value added products’ was signed between CSIR-
CGCRI, Kolkata and M/s. Clay Craft (I) Pvt. Ltd. F-766
A, Road No. 1-D, Jaipur-302013 on March 22, 2022.

A Non Disclosure Agreement (NDA) was signed
between CSIR-CGCRI, Kolkata and Saint-Gobain
India Private Limited (Research and Development),
Sigapi Aachi Building, Floor no. 7, 18/3, Rukmini
Lakshmipathy Road, Egmore, Chennai-600008
on March 23, 2022 for exploring the technical
possibilities of industrial scale preparation evaluation
of vitrified bond system.

X X3
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4% Jfaen3il &1 g
URISH 79 9149 & SUHRT:
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Ig U uRurdt FAftfa 3= armm gfada e m=im @dien)
® o1 IuaiT 9t 3iifYe o o7 Iadre R & g Jafda
AN & T SIOIRM dTaHH (Tg) & U &1 7Te &1 ga[ &
foTQ fopam ST 81 T8 IUBRT +3°C T Tetdbal &b T 150°C/
fore &) 3ifipdd d1Y &% W 1000°C T TTH H31 | F&H 2|
I AU M & SR, SRR § s=- & forg N, 19 &t
T § yaried faa ST § | SUHR0T & GRI (S BT JUAN Hdh
AN TTid B! it d PR H GaH o (078 Uh HicH fowne fdbar

T SR Obldiss gieg ff = W%I
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Major Facilities Created

Precision Glass Forming
Equipment:

(Make: Microtestinc, Spain)

This is a custom made high temperature Universal Testing
Machine (UTM) used for pressing glass gob near glass
transition temperature (Tg) of the respective glass to
produce precision optic lenses. The equipment is capable
of heating up to 1000°C at a maximum heating rate of
150°C/min with an accuracy of +3°C. During the high
temperature pressing, N, gasis flushed into the sample for
avoiding oxidation. A custom designed tungsten carbide
mould is also fabricated in order to press the glass gob into
the desired shape using the push rod of the equipment.

L
micotest

Precision Glass Forming Equipment

aRR saae]-fSwmst u=hifH
SUDBRI

(Frafar: §-fm A9 wsde fafies, wRa)

ot adhdia &t Frea a1 3MPR 3 & fiw IR 3afdeda
st g (Esggseiud) U Cu IR &1 IUANT SR §,
SRR T YARHIT WA, TP Udall eiders R & 1Y Sl T
TIH HHIGRIT TY BT SIIRUN TRl g1 SMHAR R ATIS
T 0.1 fedt - 0.3 forft 9 B € BTife B Ok 38 ™
Iuasd §1 IR Ple B UfehdT & SR dR 3R dhU & oiF
HIe YT YUS 6] 8T § O dR & UY, AT Al & SMHR
A 313 fagpfa ot fu fomm a=if & sgafa Sar 81 @ o

Wire Electro-Discharge Machining
Equipment

(Make: E-Spin Nanotech Pvt. Ltd, India)

Wire electrical discharge machining (WEDM) uses a
Cu wire to cut or shape a workpiece, often a conductive
material, with a thin electrode wire that follows a precisely
programmed path. Typically the electrode diameters
range from 0.1 mm - 0.3 mm, although smaller and larger
diameters are available. During the wire cutting process
there is no direct contact between the wire and the
workpiece which allows for machining without causing
any distortion in the path of the wire, or the shape of
the material. To accomplish this, the wire is very rapidly
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HA & oL, IR Bl Jifdd diees TR Tgd ol I 1] (T oiral
Bl IR off fasmafied ot I forT gon 31 99 diees el WR
IR Ugd 1T 8, O T AR 719 ¥ Fe; ol § 3R ahi &
TF Bic ¥ TR o e <t 81 fema=iea urt 321 1 o
? IR BR BT B! R A R IR a1 81 TSGR FEEd B
HORAT BT DI B T R BIs SRS YHTE el Usdl 2|
g IUBRT HfYGTH BRI HR (350 et x 400 fBrft x 250
forfhy &1 Ty H Tem g

charged to a desired voltage. The wire is also surrounded
by deionized water. When the voltage reaches the correct
level, a spark jumps the gap and melts a small portion of
the work piece. The deionized water cools and flushes
away the small particles from the gap.The hardness of
the work piece material has no detrimental effect on the
cutting speed. The instrument is capable of handling
maximum job size of (350 mm x 400 mm x 250 mm).

Wire Electro-Discharge Machine

dc |ifr 7ei=
(Frfar: seeier sR-¢e Wi g wisde
fafires, uRa)

Y IUSUN BT IUINT & ¥ ¥ HHL & dgdE F 300 FSult
AR b AT 250 HIZoh I A o Igad AR BIgaR
Wi & fer fopar wman &, fora siftreeaw g i 100 THUEH
B 81 JUBRUT & R S5 o (T &1 &l 1 9 5 AR &b
9 gl 81 9 U= F7 ST R 2 Her b RO BrseR
e S T g |

Wet spinning machine:

(Make: Electronica Hi-Tech Machine Tools Private
Limited, India)

This equipment is mainly used for drawing polymer
based fibers of approximate 250 um diameter from room
temperature to 300°C with a maximum drawing speed of
100 mpm. The capacity of liquid polymer handling of the
instrument lies in between 1 to 5 liters. Up to 2 meters of
continuous fiber can be drawn using this machine.

Wet spinning machine
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TASISN BTIS 818 ¢RI’ AR
LT

HRUHSSY TN & STG o o1t JUANT foh T S+ aTet TWRIeIct
fhaedt Ule/AR & BT & fou Wefad g fSdem
T d3e S| HTgd ([UAseM) I 3= druH= (1600°C) T
1A oo g1 Ribaed) e ok Rex® 91 & I= arowe
F ITANT B RS I TiAe Uad, YA b 3R ST
UfeRIY UG & & fo1T 3if¥es A/ o gefise @Rl & 764 &
ey Y H1 S g

LDO Fired High Temperature
Chamber Furnace

Light diesel oil (LDO) fired high temperature (1600°C)
furnace has been installed in Specialty Glass Division for
firing of Specialty Refractory Pot/Sager used for producing
RSW glasses. Application of higher temperature in
forming the Refractory Pot and Stirrer is envisaged to
impart higher mechanical strength, thermal shock and
corrosion resistance through formation of higher amount
of mullite phase.

LDO fired high temperature furnace

X X3
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QRBR, T, Hifdfeld
Awards, Accolades, Mobility

HHDE G
Peer Recognition

I RRI T ST fediom & aiky 391+ ST YUY Sidd &1 7S, 2021 B SR Hifd STanT,
YR WHR gRT UfAf¥d "3fed 39984 =M - Tium BR RO<d 39 39193, Aidbe-389 TS
TeUIRIRIT (USMSTH-UISH)" HIHH o fod g1 a7 4Tl .

I8 30| 2021 H Gzl BR IAfeRaw s nféfthlRma iy (wadiusiieng), HRd &1 "Ssw!
IR HU" H Th Yo & =0 | i 71fira fosar mar an

Dr. Subhadip Bodhak, Senior Scientist, Bio Ceramics and Coating Division was selected
for prestigious "Atal Innovation Mission - Program for Researchers on Innovations, Market-
Readiness and Entrepreneurship (AIM-PRIME)" program by NITI Aayog, Government of India
during May, 2021.

He was also nominated as a member in the “Industry Affair Committee” of Society for
Biomaterials & Artificial Organs (SBAOI), India in April 2021.

: I R U8 Hifd fedio & aRy asnfe ST YA e &1 8 fR¥eR, 2021 &) §ieye e
("\ NPT (URA) gRT el (THEs) % U § A1 T
=

& =1 ST # B1 38 TP SIRITa aWe Ufsfed Agthaaia HicH AfSRM 2022 (TUATHTH 2022), &
¢ & rEfefthes U AT & T & &0 H it A1fHd fobam mam

i e D Dr. Mitun Das, Senior Scientist, Bio Ceramics and Coating Division was elected as Fellow (FIE)
y by Institute of Engineers (India) on December 8, 2021.

He was also nominated as Scientific Program Committee member of an International
conference on Additive Manufacturing Meets Medicine 2022 (AMMM 2022), Germany.

I RRfe ud S fSdieq & aity aefe 7 98 awadl & SER! Afiifd, THeRugans,
gmwﬁw$m¢zﬁm1wﬁ 2022 ¥ THIRTHSMS, HIABTAl TPR S JfId P =0 | A10d
T T

I 28 TAR, 2022 B 'S 3 TS BT e TEH SeRARMA, SR AAreiol I & WUIGH
S & Yl B Y uH &b &0 H of A7 70T |
Dr. Jui Chakraborty Senior Scientist, Bio Ceramics and Coating Division was nominated as

Secretary of MRSI, Kolkata chapter with effect from February 1, 2022 by the members of the
Executive Committee, MRSI, Kolkata chapter.

She was also selected as one of the editorial board members of 'Journal of Applied Physical
Science International’, International Knowledge Press on January 28, 2022.
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I IR TS BT S % T8 a1+ ST, I H07 goal ! Uhd ay 2020 H 3U-8 ekt
o g 3 =Y 0.31% AMD! T I YT o 8 T 2021 H USRI WTABIS 3T (@eifaay) § ¥
FHRIR A =M 0.86% H I TH ¢

I 2021-2024 B! Qe 39l & forw feurdHed Thefiie St (e ud fsurdded fafsrfe
FHS (S, smfeea goifaf faur, THemEd IR & e s v & 099 & 0@
e D U H | T

Dr. Vamsi Krishna Balla, Chief Scientist, Bio Ceramics and Coating Division has been ranked
amongst the top 0.31% scientists in the world in the sub-field ‘Materials' in the single year
2020, and amongst the top 0.86% over whole career in the Stanford Ranking (Elsevier)
published in 2021.

He was also selected as one of the panel member of external experts for the Departmental
Academic Committee (DAC) and the Departmental Visiting Committee (DVC), Department
of Biomedical Engineering, NIT Raipur for the academic period of 2021-2024. He was also
selected as one of the editorial board members of Journal of Applied Physical Science
International’, International Knowledge Press on January 28, 2022.

HIEER DR TS Bielad S & T I ST, Gpdl % Urd ! TIRTT gf-aRic], SSHfRmn

& USoide WIheR & U H AT fobar T |
iy SHIdm U8 TRH WR T N Qe & Yuleh & T0 | adl W] e
. ": { BIEeR - HeRuey, Biydher Us srciiewy 2fveard aiuT Uy s hEad (3MSTHUHT 2079-
e/, 6439) & o= 3f & SHfAfY Yured & =u d ot HH fha

Dr. Mukul Chandra Paul, Chief Scientist, Fibre Optics and Photonics Division was invited as
Adjunct Professor of Airlangga University, Indonesia.

He also acted as Editor of a forthcoming book on ‘Specialty Optical Fibers - Materials,
Fabrication Technology and Applications’ to be published by Elsevier Publishing Ltd, UK and
as Guest Editor for the Special Issue of the open access journal 'Fibers' (ISSN 2079-6439)
entitled "Specialty Optical Fibers - Materials, Fabrication and Applications".

Wt 7 fedioq & ey aae A Ridg v & &ia fagm iR Mafe! & &3 § 3%
IRTGH & forg APt gafaron fagm T, 73 faeett o Sfsa RiXfiies demsct (e Tz smus),
PHIAGTAT GRT =T el 3MATS - 2021' U7 ST, 3ard AHIRY 3fars - 2021' UgH far ma|

Shri Sitendu Mandal, Chief Scientist, Specialty Glass Division was conferred with the 'NESA
Fellowship Award - 2021' and the 'D.N. Agrawal Memorial Award - 2021' by National
Environmental Science Academy, New Delhi and Indian Ceramic Society (InCerS), Kolkata
respectively for his contribution in the field of Glass Science and Technology.
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Tl HeRae U fEarsa fefasm & uu axnfies SF. siid qaiunem &) Hiegens $R-A3d e
3T BTZSIoH & foIT WUTSMEIR-3AAH AASTHc STETeRe gRT §IZS oM Wil JU (TITISH) B
F&R & U H AT 77 T

I TIAMT 3§ HAH SHTSG JAaRICT BIR SaIarsn gRT SR Soll [aHNT & faw faRivg & &u
T oY g T T

| A 1 1 Dr. Jayanta Mukhopadhyay, Principal Scientist, Energy Materials & Devices Division was
- selected as Hydrogen Strategy Group (HSG) member by CSIR-Innovation Management
Directorate for CSIR-National Mission on Hydrogen.

He was also selected as the Subject Expert for Department of Renewable Energy by Maulana
Abul Kalam Azad University for Technology.

TSl Aefvae S fEarga fEfasq & aRy axnfes S, e 9y & Jiaa Trsel 3t B gRT
STeeH giolaeid & iy Iepy THiei & =0 H 1 1T ol

I Aee TS RATRTRT fSioee ufsiiRiT S¥ieye (THSIUISTS) GRT 3NUA TRy SiHa diierd & g
3fAf U & wu H i B fopa|

Dr. Srabanti Ghosh, Senior Scientist, Energy Materials & Devices Division was judged as
Outstanding Reviewer for Dalton Transactions by Royal Society of Chemistry.

She also acted as the Guest Editor for Polymers, an Open Access Journal by Multidisciplinary
Digital Publishing Institute (MDPI).

faendf R

Student Awards

I I T HifeT fEdoH & dioide siRde - | ff I 39 7 13-14 TR, 2021 F IRA
T Rfire dRdt g1 smiifid R te dide Taiarie: HeRa® T Bgthaafin
(SMeATTERid-2021) H SexARMS ard HiUha H TdI TS <l TKfa QREBR U | |

Shri Rathina Vel, Project Assistant - |, Bio Ceramics and Coating Division received Best Flash
Talk presentation award in the International Virtual Conference on Advances in Ceramics &

Cement Technologies: Materials & Manufacturing (lvaCCT-2021) organized by Indian Ceramic
Society during December 13-14, 2021.

I AR T8 HifeT fediom & dugemssiR-Ae W ar Read tha diadt o g 3 Hugsmssr-
TIoNfSMR TS, DAl § 27-28 Fs, 2021 & GRM SR AP AR SERBH - 2021' H UReX
T & T gud RER U foea|

Smt. Payal Roy, CSIR-NET Senior Research Fellow, Bio Ceramics and Coating Division received

first prize for poster presentation in the national webinar '‘BIOCOM - 2021" held during May
27-28, 2021 at CSIR-CGCRI, Kolkata.
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T Ry s SifeT fedivm & Sugd swumR Hifar R ey ft At wrghad! 3 9% TR
& UTRT & 25 o STSTHISR HIUT & YN A4 & 1T SexA=Aa I STt et (STSgEamR)
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I 4-6 37K, 2021 P SR HITHSATS MR- SMSTHTHCS, YR GRT AT SHaRTPTT T Thicad
1 HRIE BR THIaSd TRIHRM (THSHTSTACIT) 2021' H Rie UReR oare ot firar|

Shri Nirman Chakraborty, DST INSPIRE Senior Research Fellow, Functional Materials and
Devices Division received Bursary Award from International Union of Crystallography (IUCR)
to attend 25th IUCR congress at Praha, Czech Repubilic.

He also received a Silver Poster Award in the International conference ‘Frontiers in Materials
for Technological Applications (FIMTA) 2021’ organized by CSIR-IMMT, Bhubaneshwar during
August 4-6, 2021.

B Heikaed Te feasds fSdier & SIuud! STR tha i ot a1y = SWee S Whiay
T SHTSTATIR T 3feftaR 3fars ured famam |

Smt. Puja Ghosh, DST INSPIRE Fellow, Functional Materials and Devices Division received
InSc Young Achiever Award from Institute of Scholars.

W T FEdior & Sugdt SRR Hal ST, ATeist Y6 3 TH.UH.TTH. Mefe! T, dHfe,
YR H 19-21 AR 2021 & SR AT BRaed, Bghaaii T8 Tol Soi-anT (THUHs-2021)
B HIH 3 WE TS AT STauiey & AeRaar & g9y TR RIGR U {3

37 HTHeEiR-Hiohlemans, Hiasmar o 28-29 AS, 2021 & SR A SAUfGed AN
TR TS HUINTCH $7 FRIBI: PRC cHANTD 8 ¥ (STIhIH-2021) TR AP ISR H Hifgs
TRGfd & o1T T QIR ot iy

Dr. Malobi Seth, DST INSPIRE Fellow, Specialty Glass Division received best paper award in
‘Materials' in International Conference on Smart and Sustainable Developments in Materials,
Manufacturing and Energy Engineering (SME-2021) held during 19-21 November 2021 at
N.M.A.M. Institute of Technology, Karnataka, India.

She also received first prize for oral presentation in the national webinar on Bioactive Glass
Ceramics and Composites in Healthcare: Current Technological Trends (BIOCOM-2021), held
during May 28-29, 2021 at CSIR-CGCRI, Kolkata.
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TSl Aefkaey TS fEarsa fedior & FeRut ft gaoia Hed 7 13-14 f3¥sR, 2021 & SR gfeaA
e Caators : Hefiaed U8 AghaanaT & 98 TR REGR U foar |

Shri Indrajeet Mandal, JRF, Energy Materials & Devices Division received best presentation
award in International Virtual Conference on Advances in Ceramics & Cement Technologies:
Materials & Manufacturing organized by Indian Ceramic Society, Karnataka Chapter during
December 13-14, 2021.

TSl Aefvaed TS fEasad e & Suuct SWrR el Siod gieyar o1 7 13-14 R, 2021
¥ IR T RRMAE T1eet, Hfed IR GRT TART ZeARAS dG3d HI9H3 3 TSarae
37 WA U e Cerfraiiions : HeRaed s A-gthaaie H 9498 HIRe TRgf GREpR T feba |

Smt. Susmita Bera, DST INSPIRE Fellow, Energy Materials & Devices Division received
best oral presentation award in International Virtual Conference on Advances in Ceramics
& Cement Technologies: Materials & Manufacturing organized by Indian Ceramic Society,
Karnataka Chapter during December 13-14, 2021.

Tol Aefae tE fearsay fedivH & tieige TailRe (1) Siwdt IR ¢ & THemgd, Armds o
27-29 SARY, 2022 3 AR ST SRS DITHY 3T TANNT S8 59 AAHRuE =g U8
IS (SRS ATTTHTICT-2022) H AT G TRfel BT REBR e foba|

Smt. Shoroshi Dey, Project Associate (Il), Energy Materials & Devices Division received best

oral presentation award in International Conference on Emerging Trends in Nanomaterials
Science & Technology (ICETNMST-2022) held during January 27-29, 2022 at NIT, Nagaland.

Mobility/ &ifafadr

Designation Deputation to / Post Date of Release
wfafrgfd / ue AR B Bt fafy

Shri Sukanta SemorTechmcaI Officer (2) AlIMS, Guwahati / Executive 12/04/2021
Bhatta'charyya iy dea SRER 2) Engineer (Electrical) '
o gopid veTmr T, TATETeY / SRAGR St (fagq)
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QT U HHARI HER
Administration and Staff News

SUANRY] B FaH. = 268

Overall Staff Strength = 268

soft HEAT (31.03.2022 )
Category Number (as on 31.03.2022)

e/ Scientists 80

AdbHID! HYBHRI/ Technical Officers. 70
AR/ Technicians 62
URINIH®/ Administrative 47

31/ Others 9

Superannuation/ ﬁ?ﬂﬁqﬁ-r

Date of Superannuation

Designation
LG IE

Jarrgfy Ry
B R S9H YT qdhiiebt HRBRY 31/05/2021
Dr. Samarendra Basak Principal Technical Officer
o G g9 IR THRRA (2) 31/05/2021
Shri Khokan Das Senior Technician (2)
ST dferd AR Tt T D 30/06/2021
Dr. Lalit Kumar Sharma Chief Scientist
ST Gsidl T dFD 30/06/2021
Dr. Subrata Dasgupta Chief Scientist
&t SiRSitd FHER IRY THHIRTA (2) 31/07/2021
Shri Arijit Majumder Senior Technician (2)
ot Sreet Tt ERIUNIKIR R 31/10/2021
Shri Amal Ganguly Lab Assistant
ST, b= T A 31/12/2021
Dr. Sukanya Datta Chief Scientist
3. UiRE wet IRy vgE dHe 31/12/2021
Dr. Sourindra Mahanty Senior Principal Scientist
i ffeR PUR Ueh IRE THHIRTA (2) 31/01/2022
Shri Mihir Kumar Ghatak Senior Technician (2)
oft Tarity et Ry dHREA (2) 31/01/2022
Shri Debashis Bhattacherjee Senior Technician (2)
oft oref IReft g IRy dH-iat SRBRT (3) 31/01/2022

Shri Partha Sarathi Das

Senior Technical Officer (3)
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New Joining/qg\_rlvﬁﬁ'ﬂ

Designation Date of Joining
U™ Siigd B34 31 fafy

7 Qiftdes ura Ry o 03/05/2021
Dr. Soupitak Pal Senior Scientist
st adur fafvar wqfear 9-t (R-deb-1t),/IHdTT 07/12/2021
Shri Arpan Cyril Kalundia Group-C (Non-Tech.)/MTS
A H= M 7o (R-Te) /T 23/12/2021
Shri Kushal Gayen Group-C (Non-Tech.)/MTS
i I PAR A 7u-3 AR-deb-ih,/TreT 28.12.2021
Shri Rajesh Kumar Chauhan Group-C (Non-Tech.)/MTS

Transfers/ RITATARUT
am &A™ Fel
T ) Designation From
ot frgrd ¢ TR SR (T3h) THSRIR- ey, 78 faeell  19/04/2021
Shri Siddhartha Dey Administrative Officer (AO) CSIR-Hgrs., New Delhi
ot orfiy FUR 2 fo ud uxmafAe SifieY (U TS uah) HUHATSIHR- TSI, HIAwIar  11/08/2021
Shri Asim Kumar Jha Finance & Administrative Officer (F&AQO) CSIR-IICB, Kolkata
st +iietr 3fToire SHTT SHRBRY (THUST) HIHaMEoR-WMSUATHGSR,  18/08/2021
Shri Bhola Azad Section Officer (S&P) Ydlq

CSIR-CIMFR, Dhanbad

8. I auf ST SRIBRT (i) WY SR-TATHTT, SFRIGR  19/08/2021
Dr. Ranu Verma Section Officer (G) CSIR-NML, Jamshedpur
ot SIS HHR Uy USR T4 o7 RHRY T3S RSl BIAdIdl  19/08/2021
Shri Anjani Kumar Pandey Store & Purchase Officer CSIR-IICB, Kolkata
oAt G et SITHIT SHArepTY (Sl HrHeER-HuaEsRans, gigR  19/08/2021
Smt. Munmun Gupta Section Officer (G) CSIR-CMERI, Durgapur
off arofg ¥ TERD SR SHIBRT (ST Hrugamgem-ssmsyidl, Hiadsar  30/12/2021
Shri Arnab Sen Assistant Section Officer (G) CSIR-IICB, Kolkata
EIRERI R SFFHIT STt (o Y SMEIR- SIS, PletepIal  30/12/2021
Shri Raju Pal Assistant Section Officer (G) CSIR-IICB, Kolkata
off Srad Ut STUTT RIBRY G) Hrogamgem-smssmsdidl, diasar  31/12/2021
Shri Jayanta Pal Section Officer (G) CSIR-IICB, Kolkata
o IR FAR SrHIT STy (farel Wt o) HrwemgoR-Puergsmens, gifR  31/12/2021
Shri Shardanand Kumar  Section Officer (Finance & Accounts) CSIR-CMERI, Durgapur
el ga=HT I RN s P R-Ta3RSIeh, 78 fdeeht  31/12/2021
Smt. Sudeshna Sanyal Controller of Administration CSIR-HRDG, New Delhi

Leaving/ Tﬁ@ﬁiﬂ?{

Designation To Date
Y& L] fei®

it for R IR IR TR s FegSR-MEamsdiat, Haddl  16/08/2021
Shri Bijay Kumar Kar Senior Controller of Administration CSIR-IICB, Kolkata
o HeR TG SHTT SRIBRY (i) HTHSME MR-, BB 16/08/2021
Shri Mahesh Prasad Section Officer (G) CSIR-IICB, Kolkata
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ot g gRait ot ud v SifIERY (U TS ual) TS SRS e, DITDBI 16/08/2021
Shri Priyam Mukherjee  Finance & Administrative Officer (F&AQO) CSIR-IICB, Kolkata
shoreht e e M SRR (o) HirgamseR-YurssRems, gk~ 16/08/2021
Smt. Sanhita Ganguly Section Officer (G) CSIR-CMERI, Durgapur
ot 3R .79, AT U R (@sn) FTHSMEHR-THSARTAANSR, 75 19/08/2021
Shri R.K.S. Roushan Administrative Officer (AO) fowett

CSIR-NIScPR, New Delhi
CIRIRT IR VSR d Y ez TS SR-TATHTS, STHRGR ~ 31/08/2021
Smt. Rubai Roy Controller of Stores & Purchase CSIR-NML, Jamshedpur
ot =uw Jfsar YT SfIBRT (Sf) FogER-TT 3R], I95 07/09/2021
Shri Rupam Saikia Section Officer (G) CSIR-SERC, Chennai
ot anfees AT U R (s PGS R-TeTey, 78 feed! 24/09/2021
Shri Aditya Mainak Administrative Officer (AO) CSIR-HQr, New Delhi
Siercht HT ASHER ERURIECARIPEaRE) HirgsngamR-umsemans, gifk  03/12/2021
Smt. Sumana Majumdar Administrative Officer (AQ) CSIR-CMERI, Durgapur
ot getu I ETaD I SRBRY (of) HugagaR-argamgdiat, @ 29/12/2021
Shri Sudeep Sen Assistant Section Officer (G) CSIR-IICB, Kolkata
off 1T 3Tl STHTT SHRIBRT (HSR Td ) TG HR-FTHCAHSRSAE, WITTR  31/12/2021

Shri Bhola Azad

IGLE]

. dirgsrgem-Aeidiemeng & gd wHar, St
3RNF HHAR T, aRE THRE (2) BT 13

Section Officer (S&P) CSIR-CSMCRI, Bhavnagar

Demise

. Former employee of CSIR-CGCRI, Shri
Ashok Kumar Guchit, Senior Technician

30, 2021 BT WA B T WTHIHSIR-
TSRS & HHARG 7 3P RS
e IR T8 M e o

WugergsmR-Weifemans & ud Hran, st
PN YHR Ad, IRF Th-top! HYBRT (2) BT
25 30d, 2021 I WA B 77| YT S3MR-

Shri Ashok Kumar
Guchit

(2) left for his heavenly abode on April 13,
2021. Staff members of CSIR-CGCRI deeply
mourn his untimely demise.

Former employee of CSIR-CGCRI, Shri
Karoona Shankar Roat, Senior Technical
Officer (2) leftforhisheavenlyabode on April
25, 2021. Staff members of CSIR-CGCRI

TefftemRaems & HHAmAl 7 396 URdIR & expressed their heart felt condolence to the
Tl & U] GaeHT ad B members of his family.
. THONIE) % aRY YU I ST U U Sanker Roat Eg%”“lmfayfpa'r E_e“iﬁr prmclipa' bSC(ijemiStr
P12 T, 2021 P! W@ 81T | HHMEIR- A AR
o e ; June 12, 2021. All the Scientists and staff
HioiRfemens & vt axe! Td HHamal A : .
members of CSIR-CGCRI deeply mourn his
3_ S EIRIRES ]%[‘EF-[ER. e} WW.M| ) untimely demise. The Institute gratefully
TRIM A Hiegemgem & fsd 20 aof # 396§ ﬁ‘f < acknowledged the dedicated services
GRT U &1 Tl'sc gaftq Jarsf & T%I'Q DIl lDr Mn,m';‘:;;‘u{’é rendered by him for the last 20 years in CSIR
ad &1 g '
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Information on RTI Matters/ Gﬂ?ﬁﬁﬂ%ﬂﬂ?ﬁﬂ'ﬁm

No. of RTI Application No. of RTI Application No. of RTI Application No. of RTI
Received Replied Outstanding Application Rejected

TS RIS TG Pt | ST T TT AREVSNG SMAGA B | THTAT RIS 3TdGT Dt SRApd RTINS
3L iec| 3Ll 3Tde- Bt S

126 118 6 2

No. of RTI Appeals Received No. of RTI Appeals Replied No. of RTI Appeals
e SRétad e #t Wen wraTe & 7S RS el B dEen Outstanding
THTT AREI3ATS rdfien &Y T
11 10 1

Information on Finance/ fa< L'K} aﬂm'&

External Cash Flow Rs. in crores
I8 AdHg yarg I RIS H

External Projects 2177

X X2
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HrRIba vd sfafafa=i
fay difee duer faaw
(S 3T Uta) 2021 HATRIT

fay NG Juar feay AR 2021 BT SMEISH 26 310, 2021
B! forar T 1| SsegemEdeh ¥ & 3wy, AfgIR & fav
HI IS, THUYUHS US SI9RF: Sfeus doiol, Sexasqd
TRIORGIST & &0 & AT T U1l SRAHH BT Igare i
o) Td. e, e, dgsrssR-dieieiemens &
IgUTe YTV & 1Y foar T, oI 91 dcs Sedagsid
groct IR & HeHewie ot 337 3 & fay st feaw
T o1 Repls TR fHar 711 39 AN BT UTe Hd
8T, HIugsER-Weiiemens & Fewe 3 Hugengem-
HioiteRams AEUl 80 S Ulcd ol 3R fharl 39
TR R . AR Aol AR Td TS DI, foomg T8
qYT ST T, TH. GIHUGH, SU HEWEYSD (MEHIR), 7 Ay
i, Stuesug, B 3 paw: eMstt U vuuAs 37 Afager:
TR § TGS quT SIS - of ooy uftfded

TS RER 39 W adqsd fean|

597 JRYI d6F

s59df ud HIERIA (3R #Y 8% 7 HS, 2021 H TH3HA
IS & TINT g5 | S3% B YN TSNS AR -SSR
@1 Mo ST, (i) T8, &, Ay & WG HTY0l & 1Y g5
SIS YT SR & el W, i aonl 4 Iguled daadd
fear Fewe, degsrssm-dieitiemans ¥ Hid & el
B! B3 IRINTG TAARRT & IR H Teay0l SHeRT o, forg
gTe B TR & Taifdd fediomt & vt gRy afiifa & gewt &
JHe TR fohaT T U1l ot =t b SR GRITTT S b
dig HH B THRT FHT Iy AT T T A gU BT &
T o ST UIMR. SHFwH 3R ot g wrer A gaia faar f&
Heela srgE ud faem nfafafiat o wufiear & s anfee
e Fo gfiar il & et Hfed i J fasar o 9|
v Wew ot T &, Rig 7 wiee As 74U & oft gfd 3t
frgere, degsmem-wieifiemars 3 we fs Faa fedoma
TR § gRaTd oR 08 3 wf Wi 3t Oisel srayron
I gel faar S SR ufaw & te i gar &1 eI
YT ST gt fadt off fedio & aafda foedt oft dimma
ORATSHT & YT T 3R INTEM & Ihd & | SHDT SR & e

J WrTd far| 59T SR dow HIdt SHRIfa Helf 3R 3T e
% favg R 775 7af & 91y 9UF g5 |

£2)
T

Events and Activities

World Intellectual Property Day
(WIPO) 2021 observed

World Intellectual Property Day webinar 2021 was
organized on April 26, 2021. In consonance with the
WIPO theme, the topic of the webinar was chosen as ‘IP,
MSMEs and Innovation: Indian Challenges, International
Experiences. The programme was inaugurated with
the opening remarks by Dr. (Mrs.) S. K. Mishra, Director,
CSIR-CGCRI followed by recorded transmission of World
IP Day message from Mr. Daren Tang, Director General,
World Intellectual Property Organization. As a special
gesture to observe the event, Director, CSIR-CGCRI
unveiled the CSIR-CGCRI IP Help Desk Portal. Prof. Pilar
Madrazo Lemmaroy & Esteban Corzo, Faculty of Business
& Economics, Universidad Anahuac México, Mexico City
and Dr L.M. Subramanian, Deputy General Manager (IPR),
New Growth Areas, BHEL, Trichy delivered lectures on 'IP
& SMEs in Mexico: exploring the opportunities’ and 'IPR
- A business perspective and future trends' respectively.

59t RC meeting

59th Research Council meeting was held on May 7, 2021
through virtual mode. The meeting was initiated with the
welcome address by Dr. (Mrs.) S.K. Mishra, Director, CSIR-
CGCRI followed by opening remarks by Prof. Dipankar
Banerjee, Chairman, RC. Director, CSIR-CGCRI briefed the
committee members on several important institutional
activities which were later presented in details before
committee members by respective Divisional Heads of
the Institute. During open discussion, problem of acute
institutional manpower shortage was mentioned. In view
of this, committee members like Dr. A.R. Unnikrishnan
and Shri Sudipta Saha suggested that Divisional R&D
activities should be prioritize so that selected few activities
can be done in more focused way. Council member Shri
A K. Singh also vouched for focussed road map. Director,
CSIR-CGCRI expressed that existing concept of R&D work
culture only within divisional barrier would be removed
and a more open work approach would be undertaken in
future where persons from any division can participate in
any institutional project where he/she can contribute and
this was greeted by the Chairman, RC. 59th RC meeting
was concluded with the close door discussion on the
subject of future manpower recruitment and other issues.
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gt M faaw,

2021

AT, eepdien, SifaRt qut fage ok deife & ax
# znfhe o It 3t Iuaferdt B 7FM & o ude v 11
s B I TN feaw Ham S 31 a8 yRda B 3
GRT Pt TS adb-id! Wifd & aR & a6 Ram &1 7 81 59
ay 11 7, 2021 P! T HIS & HIHH I AL Uit
fGa9 AT 1| SRIHH $T Iguied Sf. (e TP, e,
=T, TSR -TSIRITSRSE = T | 3 TR W &
STHYM U4 I fqURT o AfIg 9T & e ud fasr
TG (SI3RS1S) & 3regel ST, i, Fllwr X! A = SHfdfd &
wU § HRiHH ST MU dgis | I Ui faaw sarers
DI HATYFD ThID! TR & T ARA Sl fUurg F=Te,
T 8. 3l UTd, T AN, BTeR P Td Wiy
f&dior A wo=n: Rifde[ T5eRe e YeH R FaEar
T Yferad Ao BR Afewa sferhe e fadifewll w®
FRA fen| HRieH 1 GATOH ST €Y. ST, aky
IS qUT T, FaI [IHRT Td UBIRMA fAUNT & 4gare
U & 1Y gl

dHTH 2021

FITg g MR- FIATHT 3R oM,
PIABIAT GRT 27 - 28 Hs, 2021 &
R IS HIERT & T 3R 21
T 39 grElt 3R JIROT & fa=md
& B PR B A Sig ATk
TMemaran o Tgul [ & d
A & YR BT MEH-UGH & g
HUMNCH 3 TRIPW: B
IR ¢gd, 2021 WR &l faadiy afsR &1 st fobar
TN 39 AfSAR &1 3gdred 1. YA Hurt e, e,
e S R-TonaeRems = fhar U Wi HIwor &,
I o I O & WY 8 & %A Td Ufagpd dggsi
TUT 3 H Sg IR Meparsn b S 39P IgHe b 9% o
foaR ¥ == ot S9 gl v i sryuE & 8 H &3
gfaf¥d cfaadl o Ui, fashrsiid 9y, S Smsuash, STar ; w. &,
TH. §Ud PER, SMReMsc "o, W. fowslia gael, SeaqR
fafaerer, Sided 3nfe Ud &3 3 = B B MU IGTS quT
I &7 | TIHTH STEH/MeRIe! faw W FreH feul
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Celebration of National
Technology Day, 2021

National Technology Day is celebrated on May 11 every
year to commemorate the achievements of scientists,
researchers, engineers and all others involved in the field
of science and technology. It's a day to remind Indians
about the technological advancements made by the
country. This year, National Technology Day was observed
on May 11, 2021 through virtual mode. The programme
was inaugurated with welcome address by Dr. (Mrs) S.K.
Mishra, Director, CSIR-CGCRI. Dr. G. Satheesh Reddy,
Secretary, Department of Defence R&D and Chairman,
Defence Research and Development Organisation (DRDO)
graced the occasion as Chief Guest. National Technology
Day Lecture was delivered by Dr. Reddy followed by two
selected lectures on cutting edge technologies of CSIR-
CGCRI entitled ‘Silicon Nitride Ceramic Radomes for
Missiles’ and Thulium Lasers for Medical Applications
and Lithotripsy' by Dr. Dipayan Sanyal, Chief Scientist and
Head, Advanced Ceramics & Composites Division and Dr.
Atasi Pal, Principal Scientist, Fibre Optics and Photonics
Division respectively. The programme was concluded
with the Vote of Thanks by Dr. D. Bandyopadhyay, Senior
Principal Scientist and Head, Business Development an

BIOCOM 2021

A two days webinar on '‘Bioactive
Glass, Ceramics & Composites in
Healthcare: Current Technological
Trends, 2021' was organized by
Bio-Ceramics and Coating Division,
CSIR-CGCRI, Kolkata during May
27 - 28, 2021 with an attempt
to have wider participation and
an exchange of knowledgebase
among the multifaceted expertise
of the biomaterials researchers in
the country covering the vast areas
of biomaterials and implants. The webinar was inaugurated
by Dr. Suman Kumari Mishra, Director, CSIR-CGCRI. In her
welcome address, she discussed in detail about the pros
and cons of the whole gamut of biomaterials science
and its adaptation among the biomaterials researchers
in the country. A number of eminent personalities in the
field of biomaterials and medical research such as Prof.
Bikramjit Basu, IISc, Bangalore; Prof. T.S. Sampath kumar,
IIT Madras; Prof. Biswajit Mukherjee, Jadavpur University,
Kolkata etc and many more graced the programme and
delivered lectures on most recent research/technology
developments in the said area.
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HeF 3T AR I HTAHH F1

;ﬁwaéamwmwwaﬁrﬁﬁ@ﬁmmw
HRKTES BT UV A BT Th M3 He &1 PrdspH | il
Tt % fow gy axfe glaensht & |ian ot akeea 3t
JUIRT DI S dTcht Fiaemst oI Gem fobam o1 Hop | TR
BT SR, bR AR I Bt HARYT, AND] BT Wil
BT SRT, yarTRTen fafRiy nfafafiat / siFrse T &t sgaw
! wd fenfial & &u gud & oo Aoty adid gl
IWIG Ugd & dgd, TLTATSIR-YISRAARSAE 3 2 18,
2021 B U TG ST - Efe Hae UIH' S IR
F1 | BRI Bt FHSMTA ST, () a7 HART s, Fe=re,
TG R-HISIANSR TS FRT WHTT {0 & 1Y 5%, s
a1 4t Rydg dea, g agfes U4 o Aisd, dresimsam-
HioifieRang gRT WuwageR S use W T dfad
e &} TS| 3T ER R ST g Ui, HeR, 3ed AR
oM quT 91T e~ Wi, faedf fawm wu A ger sifaly &
w0 # RRed 31 3R R 33e T Sy BR I o |R
T AR fear| e &1 Jau- ST Uy Sy, aRs
I Td o &l-Tsd, degsnsm-Hoidtemsms &
"YIATG JTOT b T G|

X X3

‘CSIR Jigyasa’ programme
arranged

The CSIR's Jigyasa programme is a unique platform for
bringing scientists and teachers for nurturingyoung minds.
The programme envisages the opening up of national
scientific facilities to school children, enabling CSIR
scientific knowledgebase and facilities to be utilized by
school children. Laboratory visit, arrangement of popular
lecture series, visit of scientists to schools, arrangement
of laboratory specific activities/onsite experiments are
some of the popular modes of engagements between
scientists and students. Under above initiative, CSIR-
CGCRI arranged a virtual ‘Student - Scientists Connect
Programme’ on July 2, 2021. Programme was started with
the welcome address by Dr. (Mrs.) Suman Kumari Mishra,
Director, CSIR-CGCRI followed by a short briefing on CSIR
Jigyasa initiative by Shri Sitendu Mandal, Chief Scientist &
Jigyasa Nodal, CSIR-CGCRI. Dr. Hemant Pande, Mentor,
Atal Innovation Mission and National Co-Convener,
Vidyarthi Vigyan Manthan graced the occasion as Chief
Guest and delivered the keynote lecture on 'Thinking out
of box for success' The programme concluded with ‘Vote
of Thanks' by Dr. Subhadip Bodhak, Senior Scientist &
Jigyasa Co-Nodal, CSIR-CGCRI.

a1 ufdde 2021-22 | Annual Report 2021-22 @



WCHAEIR - HE biel T RIS I GRIF, BIeqebrdl e

Pifds HwrHur Rifaw

g3 TE MR- TSRS, HIABI H 27 Jdls, 2021 BT
WigAy MR eRFd §Hiege 3 HIiSud  AEa
(RIS IIHTTH), BIADTAT qUT HSTHISR TS WP TS D
AR ¥ U G DIfdS CIDHIHRUT RITHR &7 e far
7| 39 fIfeR T w3 Faftg srar), demeeh, anfdd ufar &
e, faenfiat oik wfaer wifal & gfaer gs|

TRME & 15 3R, 2021 P 7531 WaAal fead TR T4
WAl feaq TaRe Sried &1 S (fiud) gad ARt f,
e, HITHss sR-eieRers, Al gRI AT H
Y FORIGUT & AT AT 77| WAl fad St gd 6ear R
ez 3 HHaARAl I daifd o f5ar sRied o1 gaud
FHIR Tewd, Hraial, faenfiar ok qRen s & o= &
o fireTs & Ydre & faaRur & a1y gl
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COVID vaccination camp

A free COVID vaccination camp was organised at CSIR-
CGCRI, Kolkata in association with Rabindranath Tagore

International Institute of Cardiac Sciences (RTIICS),
Kolkata and CGCRI Staff Club on July 27, 2021. From this
camp, a number of regular staff, pensioners, dependent
family members, students and contractual workers were
facilitated.

Celebration of Independence Day

The 75th Independence Day was celebrated in the

Institute on August 15, 2021. Independence Day
celebration programme was marked with National Flag
hoisting by Dr. (Mrs.) Suman Kumari Mishra, Director,
CSIR-CGCRI, Kolkata along with National Anthem. On
the eve of Independence Day, Director also addressed
the employees. The programme concluded with the
distribution of sweet packets among the children of staff
members, employees, students and security personnel.



TSR -SSR STS o

CSIR-Central Glass & Ceramic Research Institute, Kolkata

Celebration of CSIR-CGCRI

HATIT RITYAT feay &1 51y Foundation Day
3 Ty, dugemEam-ded This  year, CSIR-Central
WQ@'WWE@'@E " h Ell. Glass & Ceramic Research
FrETa Iﬁq\a TRt Ri—\' —&"'; Institute, Kolkata celebrated
o : Tha its 71st foundation day
P asaﬁa_t; {:Iﬁé;3 xd, ar through virtual mode on
2021 3 H1egH b - F
S i = o u = 1 August 26, 2021 due to the
| G - i. ‘ prevailing pandemic COVID
R Elillﬁaillu\;'[ SERICE! \ situation. The programme
Wl der ¥ fobar = was inaugurated  with
S s1g I (i TH®. o I S PN ‘Saraswati Vandana'
oy, Fewe, dugersam- L i a4 followed by  welcome

WeifieRes Wrd Jade

far| sregef HIwor S AR . dS, Ifud, STHSMESHR T
HRIHCRID, TUHSME SR R e mam 1| 87 6 7 Siidia
IR W g sR-Weitemans K ggagey 2020-21"
ot SRT T Hegsens oR-WoitamRes & 71d RITeT faaq
& Iuded ¥ Ufaffd STARM THRId ddaR $T S fobar
AT | TIOheR SMTRIATS X, Aferd, fas vd Ui fawmT qut
Gl faq faUET, YR DR A 39 TR R &7 3 &
=0 H YT forn iR 9Ed Us Wiy 5 g g fafmg
59 g acs dcole, UG U8 STEYaRy 3t T8 U8 ¢ 57
g g frafrm faw W S{eaR™ dmiad deer fean| s
& Td, . Tf oY FugereR-WeidieRans & Fewed gr
TR & Uciioh favg o =0 § U Wil g & A1 qaTii foham
T 3 H AP MR HRIHH BT FHIGH fobam T |

&
HTH SR -TISIATR G, Hiawral § agsid e § 7
7| USSR WO f3aq o Ud Y WR, BT IR W, 7/,
Sioh-TugsmEam 3 24 RdeR, 2021 B R HUGSMER gRAR
HI AT foarl W, fawm SR, sy, Adbed arsdd
fefaem, FeRae Seffafr faum, yrdta fagm TR, S1ge
g A & T H 3 YH TR B MU TTs qUT RITIAT

address by Dr. (Mrs.) SK.
Mishra, Director, CSIR-CGCRI. Presidential address was
delivered by Dr. Shekhar C. Mande, Secretary, DSIR and
Director General, CSIR. Dr. Mande also officially released
the "CSIR-CGCRI Research Highlights 2020-21". To
commemorate the 71st foundation day of CSIR-CGCR],
the prestigious Atmaram Memorial Lecture was arranged.
Professor Ashutosh Sharma, Secretary, Department of
Science & Technology and Department of Earth Sciences,
Government of India graced the occasion as chief guest
and delivered the Atmaram Memorial lecture on "Science
and Scientists in the New Millennium: The Brave New
World Challenges, Opportunities, and Directions of S&T in
the New Millennium”. After the lecture, Prof. Sharma was
felicitated with a memento by the Director, CSIR-CGCRI as
a token gesture of appreciation. Finally, the programme
was concluded with the recitation of National Anthem.

CSIR Foundation Day

80th CSIR Foundation Day was celebrated in virtual mode
at CSIR-CGCRI, Kolkata on September 26, 2021. On the
eve of CSIR Foundation Day, Dr. Shekhar C. Mande, DG-
CSIR addressed the entire CSIR family on September 24,
2021. Prof. Vikram Jayaram, Chair, Division of Mechanical
Sciences, Department of Materials Engineering, Indian
Institute of Science, Bengaluru graced the auspicious
occasion as the Chief Guest and delivered the foundation
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feaa IR 26 RidsR 2020 @ g S 31T HeRae: Ramafaferd
THI Ay The M J sarRey | wgAr fiaw e
J Ugd, VugargR-eiiemang affe Ruié 2020-21 &
1t feRe IR W 0. STRM gR1 SIRY fbar T 11 8od
TITGMEIAHR R feqq o1 GO IFTE F T F T
gl

Hifds et Rifaw
G

HeTEIR-ToNTRIMS qul WONSRITE T% Fad
q 27 AR, 2021 Pl TSGR -WCIRANARSME HRATCA

IRER # gy TR SevHd §Kiede 3 HIsus
TR (RIS SHTSTTH), HIABTAT b TGANT F G HIAS
ApTprur AR &1 v fFar 39 Rk ¥« Fafig
3R e Hifar & gfaur g2l

dbdl SRRsHdl 9Wg

TSR IR-TISIATSRSAE 7 26 ALaR, 2021 ¥ 1 AR,
2021 & SR Jddbdl STReHdT Iude H1T| 39 a9 Fadhal
SFREhdl IWle F &1 v Wbdd YRA@75: AT &
Y SATATHRAT 11 39 TeH & 26 fFgaR 2021 BT THLH

day lecture entitled 'The Breaking of Materials: Reliability
Across Length Scales' on September 26, 2020. Prior to
the foundation day lecture, CSIR-CGCRI Annual Report
2020-21 was also officially released by Prof. Jayaram. 80th
CSIR Foundation Day was concluded with the rendition of
national anthem.

Second COVID vaccination camp
organized

CSIR-CGCRI and CGCRI Staff Club organized the second
COVID vaccination camp in association with Rabindranath
Tagore International Institute of Cardiac Sciences (RTIICS),
Kolkata on October 27, 2021 at CSIR-CGCRI office
premises. A number of regular office staff, pensioners,
dependent family members, students and contractual
workers were felicitated from this camp.

Vigilance Awareness Week

CSIR-CGCRI observed Vigilance Awareness Week during
October 27, 2020 to November 2, 2020. This year's theme
of observing Vigilance Awareness Week was ‘Vigilant
India, Prosperous India’ In this context, a pledge was

R %WW@[WUW@I administered on October 27, 2020 through ‘MS Teams'.

607 MRt do® 60" RC meeting

60dt Nod HRERE 3 93F 60th  Research  Counclil

24 TER 2021 F aﬁam meeting was held on
2 November 24, 2021

S & Y §€I @l through  virtual mode.

T 8. (fielh) T HARY
foon, e, Hugemar-
HofifemRens gr1 W@ra
YINOT & Ty B TS, oS
q1G HYH URYG & e
NP dUid il F
uRaards fewult &1 | 1d 594t
IR T3P V FI TS BRATE DI RUIE AR & THe! TW TS|
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The meeting was initiated
with the welcome address
by Dr. (Mrs) Suman
Kumari Mishra, Director,
CSIR-CGCRI  followed by
introductory remarks by
Prof. Dipankar Banerjee,
Chairman, Research
Council. Report of action taken from the last 59th RC



g 7, degsrdem-Hioitiamas & Fewe grR1 7, 2021
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meeting was placed before the RC. Later, the report of
progress achieved since the last 59th RC meeting held
during May, 2021 was presented by Director, CSIR-CGCRI.
Dr. Kaushik Biswas of Spcialty Glass Division and Dr. Atasi
Pal of Fibre Optics and Photonics Division briefed the
RC members on the progress of two important ongoing
projects entitled 'Facility Establishment and Development
of Optical Glasses' and 'Fiber Laser for strategic and
healthcare application' respectively. A presentation on
the recently completed project on ‘Development of RBSN
ceramic radome’ was also made by Dr. Dipayan Sanyal,
Chief Scientist of Advanced Ceramics & Composites
Division. Results of four exciting research activities such as
‘Development of biodegradable and biocompatible nano
ceramics / bioactive glass polymer composite material
with antibacterial properties for use in female sanitary
hygiene products’, '‘Advanced process of fabrication of
paper separator for lithium battery application’, ‘Light
weight porous glass foam utilizing waste glasses' and
‘Mesoporous antibacterial bioactive glass microsphere
impregnated non-woven surgical cotton gauze based
hemostatic dressing for profusely bleeding military
wounds' undertaken at CSIR-CGCRI were also presented
before the committee members. This was followed by
discussion and comments by RC members. The meeting
was concluded with the close door discussion.

Republic Day Celebration

el it

-

The 73rd Republic Day was celebrated with enthusiasm
on January 26, 2022. Dr. (Mrs.) Suman Kumari Mishra,
Director, CSIR-CGCRI, Kolkata hoisted the National Flag on
the occasion and addressed the staff. The Republic Day
celebration programme was concluded with distribution
of sweet packets to the audience.

a1 ufdded 2021-22 | Annual Report 2021-22 @



WCHAEIR - HE biel T RIS Y GRIF, BIeAebrdl e

Tta fagm feaw 2022

"SHTSTEl HT A Hgia: ['
IGd & Th UM &

w0 H  HugsmEer-
oIS, BB
28 WRER], 2022 Bl P
fogm feaw w=manl 39 oy,
Pt fage feaq 2022 @1
fowg fdcs a7
W € & BR geAad
R o1l WL gl gt
Thadl, Jd eIe Ul TMhER, HUR TEY TS FonfafT
TUT YR 3T TaIery 37 SMEpREd gefioy, smgamsdt
TS $sfiead ey W IRy awfe sarer fean sue
3, fage 3R Tt & Seara-i SfassRY & fawg R
ST fawa - e - T T 3 & Tor, fev SN § e
4 39 g forT uolar, Iwie - T deR AeRad aur aoR: Th
THIGINeT Add IR I & IR a1 AT (SF. HiRD
fayre, ST vad &, ST, s gael, ST ¢al i) 7 gaae fea

34 SHoll AT Td IUSHIUN TR
ARG

S{TITEl BT 3 HEIHd YHRIG & U HIT & &Y H, gl
WeHhiH & AT Y 3 A, 2022 B U R -Hioifiemars,
HIABT H I ol I Td IUBRT 2022' R U feadiy
P ST B 7T | HIARTET BT [T I St T T
IUSRU & &F T g & fawmr, gAfaar ofR el R FHigd
T 15T fafte TR 3TR S Ud 3 et & Shoif &
T yReATd IR gRT e AT 1T | {8 HINUT ST, ity
JAd, Fere, HugerssR-rriiua, qor 3 fean s g
ORY T T HISC, R3St BIYR; ST Sl uddrg, S,
e, 81 {uidR Hed, EuATyc], HIg; Sf. d&EHIR S¥r,
T3S IHR-ATSTHTAS T h3 3T = YT forar guT ab-iiept
I feu|

@aﬁwqﬁéﬁ 2021-22 | Annual Report 2021-22

National Science Day 2022

As a partof ‘Azadi Ka Amrit

Mahotsav'  celebration,
CSIR-CGCRY, Kolkata
celebrated National

Science Day on February
28, 2022. This year, the
theme of the National
Science Day 2022 was
'Integrated Approach
in S&T for Sustainable
Future'.  Prof.  Partha
Pratim Chakrabarti,
Ex-Director and Professor, Computer Science and
Engineering & Centre of Excellence in Artificial Intelligence,
[IT Kharagpur delivered the Distinguished Scientist lecture
on ‘Artificial intelligence - Emerging Face of Scientific
& Industrial Revolution’. Apart from this, based on the
theme of Notable inventions in Science & Technology,
four lectures covering diversified topics such as 'Glass - A
journey through the Ages', 'Higgs boson: The final piece
in the jigsaw puzzle', ‘Graphene - A wonder material|, and
‘Laser: A technological marvel were also delivered by four
young scientists of the Institute (Dr. Kaushik Biswas, Dr.
Pradyot Datta, Dr. Arnab Mukherjee, Dr Debashri Ghosh).

Workshop on Advanced Energy
Materials & Devices

As a part of Azadi Ka Amrit Mahotsav Celebrations, a one-
day workshop on ‘Advanced Energy Materials & Devices
2022" was held at CSIR-CGCRI, Kolkata on March 3,
2022 through virtual platform. Theme of the workshop
was focused on recent development, challenges and
opportunities in the field of advanced energy materials
and devices where lectures were delivered by eminent
experts in the energy field from various institutes and
R&D organizations. Dr. Ashis Lele, Director, CSIR-NCL,
Pune delivered the key note address. Other luminaries
such as Prof. Tanmoy Maiti, IIT Kanpur; Dr. D. Parvatalu,
OECT, Mumbai; Dr. Dipankar Mandal, INST, Mohali; Dr.
Laxmidhar Besra, CSIR-IMMT and many more participated
and delivered technical lectures.
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Distinguished Scientist Lecture
Series

2nd Distinguished Lecture was delivered by Prof. Samir K.
Brahmachari, Former Director General - CSIR & Secretary
-DSIR, Founder Director, CSIR-IGIB; Academy Professor,
AcSIR on March 03, 2022.

International Woman'’s Day, 2022

International
Woman's Day
(IWD), 2022 was
celebrated in a
befitting manner
on March 8,
2022 at CSIR-
CGCRI, Kolkata.
Programme was
inaugurated
with  'Saraswati
Vandana'
followed by

b AT welcome
address by Director, CSIR-CGCRI. As a part of this year
IWD celebration, two special lectures were arranged.
First lecture entitled ‘Artificial intelligence for healthcare
application’ was given by Dr. Geetha Manjunath, Founder
and CEO, NIRAMAI Health Analytix, Bengaluru, India. Dr. M.
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J. Pascaul, Institute of Ceramics
and Glass, Spanish National
Research  Council, Madrid,
Spain delivered the second
lecture on 'Glass-Ceramics
for optical application’ SKITs
on 'Phoenix’ and 'Dwija’
performed entirely by CSIR-
CGCRI Research students was
also staged at Meghnad Saha Auditorium.

Celebration of 1YoG - 2022
= 3 Taa——— -

To commemorate the International Year of Glass (IYoG) -
2022, CSIR-CGCRI, Kolkata organized ‘Monthly Webinar
Series 2022" Under this activity, two programmes were
arranged where eminent personalities in the field of Glass
were invited as special guests to share their views/ideas
with the glass community.

DG, CSIR visited CSIR-CGCRI
Khurja Centre

Dr. Shekhar C. Mande, DG CSIR and Secretary DSIR
accompanied by Dr. (Mrs.) S. Mande, Dr. Chandrashekhar,
Distinguished Scientist CSIR, Joint Secretary CSIR,
Financial Advisor CSIR, others from HQ and Director, Dr.
(Mrs.) Suman Kumari Mishra, CSIR-CGCRI visited CGCRI
Khurja Centre on March 12, 2022.
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Key Innovation Indicators

Patents Filed and Granted (April
2021 - March 2022)

Filed in India

1. Title: Brightness conserved combiner and mode-
field matched pump-signal combiner for high power
fiber laser and amplifier

Inventors: A. Pal, D. Majumder, R. Sen, M. Pal
(Application No.: 202111045353 Date : 04-10-2021)

2. Title: Bioactive glass particles and micro-nanofibre
based wound care compositions dressings, suture
and matrices thereof

Inventors: J. Chakraborty, S. Saha, P. Roy, R. Saha
(Application No.: 202111046618 Date: 12-10-2021)

3. Title: Water-cooled all-fiber continuous wave and
modulated thulium fiber laser at operating wavelength
around 2 micron

Inventors: A. Pal, V.A. Gomes
(Application No.: 202111053720 Date: 18-11-2021)

4. Title: In situ radiopaque bioactive glass and its
composition thereof

Inventors: J. Chakraborty, R. Saha, P. Roy
(Application No.: 202211005734 Date: 02-02-2022)

5. Title: A sol-gel drain process of making antireflective
cum hydrophobic gamma ray resistant coatings on
high lead oxide containing PbO-SiO, glass blocks

Inventors: S. Jana, S. Manna, S.K. Medda, S. Nag
(Application No.: 202211012040 Date: 04-03-2022)

6. Title: Alumina ceramic matrix composites for
load bearing bioceramic implants and process to
preparation thereof

Inventors: VK. Balla, B. Kundu, P Datta, S.
Gangadharan

(Application No.: 202211016561 Date: 23-03-2022)

7. Title: Ultrasonic assisted fractionation technique for
green synthesis of stable graphene sol

Inventors: N. Das, S. Dutta

(Application No.: 202211019407 Date: 30-03-2022)

Sl
&)
e

Filed Abroad

1

Title: A method for safe disposal of arsenic rich
sludge obtained from treatment of contaminated
groundwater and its utilisation in developing heat
protective glass

Inventors: A K. Mandal, S. Ghosh
Country: Bangladesh
(Application No.: 438/2021 Date: 22-12-2021)

Title: A method for safe disposal of arsenic rich
sludge obtained from treatment of contaminated
groundwater and its utilisation in developing heat
protective glass

Inventors: A.K. Mandal, S. Ghosh
Country: Patent Cooperation Treaty (PCT)

(Application No.: PCT/IN2021/051196 Date: 22-12-
2021)

Title: A process for the fabrication of ZnO-graphene
based flexible strain and pressure sensor

Inventors: M. Majumder, S. Samanta, M.B. Narjinary
Country: Patent Cooperation Treaty (PCT)

(Application No.: PCT/IN2022/050291 Date: 24-03-
2022)

Title: A novel metal oxide-polymer nano composite
for ammonia sensing at temperatures below ambient
including sub-zero temperatures

Inventors: S. Mondal, N. Chakraborty
Country: Patent Cooperation Treaty (PCT)

(Application No.: PCT/IN2022/050309 Date: 26-03-
2022)

Granted in India

1.

Title: Device for online monitoring of temperature
of high voltage power conductors with fibre-optic
sensors

Inventors: L. Bajerkan, T.K. Gangopadhyay, K.
Dasgupta, S. Bandyopadhyay, P. Biswas, S.K. Bhadra,
H.S. Maiti

(Patent No.: 366148 Date: 05-05-2021)

Title: A process for the production of plasma fused
magnesia rich magnesium aluminate spinel useful as
refractory aggregates

Inventors: M K. Haldar, S.K. Singh, A. Ghosh
(Patent No.: 366743 Date: 15-05-2021)
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Title: An injectable biodegradable bone cement
composite and a process for the preparation thereof

Inventors: S. Mistry, S. Datta, Susmit Datta, B. Kundu
(Patent No: 368910 Date: 09-06-2021

Title: A process for preparation of iron-doped
alumino-phosphate glass using microwave energy in
air atmosphere for heat absorbing application

Inventors: A K. Mandal, R. Sen
(Patent No.: 370058 Date: 23-06-2021)

Title: An inorganic base antacid molecule with
improved and novel properties

Inventors: J. Chakraborty, S. Ray, S. Saha, . B. Sa

(Patent No.: 381479 Date: 09-11-2021)
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Granted in Abroad/Others

18

Title: Energy efficient soda lime silicate glass
compositions using borax pentahydrate

Inventors: B. Karmakar, A.R. Molla, A. Tarafder, R. Sen
Country: Indonesia
(Patent No.: IDPO00076279 Date: 19-04-2021)

Title: Energy efficient soda lime silicate glass
compositions using borax pentahydrate

Inventors: B. Karmakar, A.R. Molla, A. Tarafder, R. Sen
Country: Malayasia

(Patent No.: MY-189206-A Date: 31-01-2022)




SCI Publications
(April 2021- March 2022)

1

Anand A, Das M, Kundu B, Balla
VK, Bodhak S and Gangadharan
S

Tribocorrosion characteristics of
Ti,AlL\V-TiB-TiN in-situ composite
coatings prepared using plasma
spraying, Journal of Composite
Materials, 2021, 55 (14), 1935-
1946. (IF : 2.591)

Anand K, Alam M , Pal A, Singh
P Kumari S, Joshi AG, Das A,
Mohan A and Chatterjee S

Existence of Griffiths phase and
unusual spin dynamics in double
perovskite Tb,CoMnQOy, Journal
of Magnetism and Magnetic
Materials, 2021, 528, Art
No0.167697. (IF : 2.993)

Ayyappan VG, Vhatkar SS, Bose
S, Sampath S, Das SK, Samanta
D and Mandal AB

Incorporations of gold, silver
and carbon nanomaterials to

kombucha-derived bacterial
cellulose: Development  of
antibacterial leather-like

materials, Journal of the Indian
Chemical Society, 2022, 99 (1),
Art No. 100278. (IF: 0.284)
Banerjee K, Debroy M, Balla VK
and Bodhak S

Recent progress in 3D-printed

polyaryletherketone (PAEK)-
based high-performance
polymeric implants for

musculoskeletal reconstructions,
Journal of Materials Research,
2021, 36 (19), 3877-3893. (IF :
3.089)

Basu A, Ray S, Saha S and
Chakraborty J

Development and Validation
of RP-HPLC Method for
Estimation of Methotrexate Drug
Intercalated in Mg-Al Layered
Double Hydroxide Nanoparticles,
Transactions of the Indian

CSIR-Central Glass & Ceramic Research Institute, Kolkata

10

11

Ceramic Society, 2021, 80 (2),
127-134.(IF : 1.729)

BeraBand DasN

Synthesis of SBA 15 graphene
oxide composite membrane
using phenol-formaldehyde resin
pore modifier for CO, separation,
Journal of the American Ceramic
Society, 2022, 105 (2), 913-928.
(IF:3.784)

Bera S, Kumari A, Ghosh S and
Basu RN

Assemble of Bi-doped TiO,
onto 2D MoS,: an efficient p-n
heterojunction for photocatalytic
H-2 generation under visible
light, 2021, Nanotechnology, 32
(19), Art No0.195402. (IF : 3.874)

Bhattacharya M, Dey S, Islam
MS, Roychowdhury A, Ghosh J
and Ghosh CK

Trapped Exciton-Enhanced
Response of n-TiO,(110)/p-
Si(111) Nanostructures  as

Photodetectors, ACS Applied
Nano Materials, 2022, 5 (2),
2316-2325.(IF: 5.097)

Bhattacharyya S, Medda SK and
Naskar MK

A Preparative Approach of
TiO,-ZrO, Coating Using Aguo-
Based TiO, Precursor Useful
for Light Reflective Application,
Transactions of the Indian
Ceramic Society, 2021, 80 (4),
227-233.(IF:1.729)

Biswas M and Bandyopadhyay S
27R-SIAION  Reinforced AIN
Composite: Synthesis, Sintering
and Characterization, Metals and
Materials International, 2021,
27 (6),1779-1789. (IF : 3.642)
Chakraborty A and Naskar MK

Study on the Synthesis and
Structural Properties of
Zeolite  A-MgO  Composite

12

13

14

15

16

for Defluoridation of Water,
Transactions of the Indian
Ceramic Society, 2021, 80 (3),
199-207. (IF: 1.729)

Chakraborty N and Mondal S

Dopant-mediated surface
charge imbalance for enhancing
the performance of metal oxide
chemiresistive gas sensors,
Journal of Materials Chemistry
C, 2022, 10 (6), 1968-1976. (IF :
7.393)

Chakraborty N, Das S, Hossain A,
Saha D and Mondal S

Poly aniline (PANI) loaded
hierarchical ~ Ti, Sb O, rutile
phase nanocubes for selective
room temperature detection of
benzene vapor, Sensors and
Actuators B-Chemical, 2021,
347, Art No. 130622. (IF : 7.460)

Chakraborty N, Ghose PK, Rudra
P, Das S, Saha D, Mishra AK,
Sanyal A and Mondal S

Dopant-induced cationic
bivalency in hierarchical
antimony-doped tin oxide nano-
particles for room-temperature
SO, sensing, Journal of Materials
Chemistry A, 2021, 9 (38),
21824-21834.(IF:12.732)

Chakraborty N, Sanyal A, Das S,
Saha D, Medda SK and Mondal S

Understanding the gas sensing
mechanism in vanadium doped
tin oxides using X-ray diffraction
and X-ray photoelectron
spectroscopy, Acta
Crystallographica A-Foundation

and Advances, 2021, 77,
C989-C989. (IF : 2.290)

Chakraborty P, Kumar NN,
Krishna NS, Maheshwari NK,

Bysakh S Bose A, Kain V and
Tewari R

Effect of oxide layer and the
duration of exposure onthe liquid
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17

18

19

20

21

22

metal corrosion mechanism
of RAFM steel in molten Pb-Li,
Corrosion Science, 2021, 183,
Art No. 109321. (IF : 7.205)

Chatterjee S, Singh Bisht R,
Reddy VR and Raychaudhuri AK

Emergence of large thermal
noise close to a temperature-
driven metal-insulator transition,
Physical Review B, 2021, 104
(15), Art No.155101. (IF : 4.036)

Choudhury N, Chowdhury S, Das
Chowdhury S, Shekhar NK, Jain
D, Sen R and Dhar A

Novel Dopant Tailored Fibers
Using Vapor Phase Chelate
Delivery  Technique, Physica
Status Solidi A-Applications and
Materials Science, 2022, 219
(1), Art No. 2100484. (IF : 1.981)
Das D, Kayal, N,
MDM and Filho DGP

Effect of processing parameters
on mullite bonded SiC
membrane for turbid water
filtration, Membrane and Water
Treatment, 2021, 12 (3),133-
138. (IF:1.000)

Das Karmakar P, Pal A, Bodhak S
and Pal S

Innocentini

Reversible addition-
fragmentation chain transfer-
mediated amphiphilic

copolymeric composite as a
nanocarrier for drug delivery
application, ACS Applied
Polymer Materials, 2021, 3 (11),
5386-5396. (IF : 4.089)

Das M, Guha Ray P, Dhara S and
Roy S

Symbiotically Augmented
removal of Congo red by
polyaniline/cobalt sulfide/

graphite composites, Materials
Chemistry and Physics, 2022,
278, Art No.125487. (IF : 4.094)

Das M, Sharabani-Yosef O, Eliaz
N and Mandler D

Hydrogel-integrated 3D-printed
poly(lactic acid) scaffolds for

23

24

25

26

27

bone tissue engineering, Journal
of Materials Research, 2021, 36
(19), 3833-3842. (IF : 3.089)

Das S, Mahapatra PL, Mondal PP,
Das T, Pal M and Saha D

Ahighly sensitive cobaltchromite
thick film based trace acetone
sensor with fast response and
recovery times for the detection
of diabetes from exhaled
breath, Materials Chemistry
and Physics, 2021, 262, Art No.
124291. (IF : 4.096)

Das S, Mojumder S, Saha D and
Pal M

Influence of major parameters
on the sensing mechanism of
semiconductor metal oxide
based chemiresistive gas
sensors: A review focused
on personalized healthcare,
Sensors and Actuators
B-Chemical, 2022, 352 (Pt 2),
Art No.131066. (IF : 7.460)

Das S, Mondal D, Bardhan S, Roy
S, Chanda DK, Maity A, Dutta S,
Mukherjee K and Das K

Particle size mediated
investigation of various
physicochemical properties

of kaolinite clay for fabricating
the separator layer of green
capacitors, Journal of Materials
Science-Materials in Electronics,
2022, 33 (9),7119-7133. (IF :
2.478)

Das S, Rahman ML, Mondal PP,
Mahapatra PL and Saha D

Screen-printed  MgAlLO, semi-
thick film based highly sensitive
and stable capacitive humidity
sensor, Ceramics International,
2021, 47 (23), 33515-33524. (IF

:4.527)

Dey A, Kayal N,
Chakrabarti O, Fortes NM,
Innocentini  MDM,Molla AR,

Sinha P and Dalui S

Studies on processing of layered

oxide-bonded porous sic ceramic
filter materials, International
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28

29

30

31

32

Journal of Applied Ceramic
Technology, 2021, 18 (3), 869-
879.(IF:1.968)

Dey GR and Saha A
Surface  Engineered  PLGA
Nanoparticle  for  Threshold

Responsive Glucose Monitoring
and "Self-Programmed” Insulin
Delivery, ACS Biomaterials
Science & Engineering, 2021, 7
(9), 4645-4658. (IF : 4.749)

Dey TK, Biswas P, Basumallick N
and Bandyopadhyay S

Long Period Fiber Grating Near
Turn  Around Point:  Suitable
Design for Bio-Sensing, IEEE
Sensors Journal, 2021, 21 (17),
18800-18805. (IF : 3.301)

Dey TK, Tombelli S, Biswas P,
Giannetti A, Basumallick N,
Baldini F, Bandyopadhyay S and
Trono C

Label-free immunosensing by
long period fiber gratings at the
lowest order cladding mode and
near turn around point, Optics
and Laser Technology, 2021,
142, Art No.107194. (IF : 3.867)

Dey TK, Tombelli S, Biswas P,
Giannetti A, Basumallick N,
Baldini F, Bandyopadhyay S and
Trono C

Analysis of the Lowest Order
Cladding Mode of Long Period
Fiber Gratings Near Turn Around

Point, Journal of Lightwave
Technology, 2021, 39 (12),
4006-4012. (IF:4.142)

Dulal Das D, Kayal N and
Innocentini MDD

Permeability Behavior
and Wastewater Filtration

Performance of Mullite Bonded
Porous SiC Ceramic Membrane
Prepared Using Coal Fly Ash as
Sintering Additive, Transactions
of the Indian Ceramic Society,
2021, 80 (3), 186-192. (IF :
1.729)



33

34

35

36

37

38

Dutta Sinha S, Choudhuri M,
Basu T, Gupta D and Datta A

Decisive Role of Polymer-Bovine
Serum Albumin Interactions in
Biofilm Substrates on “Philicity”
and  Extracellular  Polymeric
Substances Composition,
Langmuir, 2022, 38 (6), 1966-
1976. (IF : 3.882)

Dwivedi GD, Kumawat SM, Yen
TW, Wang CW, Kakarla DC, Joshi
AG, Yang HD, Huang SM and
ChouH

Understanding the correlation
between orbital degree of
freedom, lattice-striction and
magneto-dielectric coupling
in  ferrimagnetic Mn, Cr, .O,,
Journal of Physics-Condensed
Matter, 2021, 33 (50), Art No.

505802. (IF: 2.333)

Gaddam A, Allu AR, Fernandes
HR, Stan GE, Negrila CC, Jamale
AP, Méar FO, Montagne L and
Ferreira JMF

Role of vanadium oxide on the
lithium silicate glass structure
and properties, Journal of the
American  Ceramic  Society,
2021, 104 (b), 2495-2505. (IF :
3.784)

Gaddam A, Allu AR, Ganisetti S,
Fernandes HR, Stan GE, Negrila
CC, Jamale AP, Mear F, Montagne
L and Ferreira JMF

Effect of Vanadium Oxide on the
Structure and Li-lon Conductivity
of Lithium Silicate Glasses,
Journal of Physical Chemistry C,
2021, 125 (30), 16843-16857.
(IF:4.126)

Garai M, Singh, SP and Karmakar
B

Mica (KMg,AISi,O,F,) based
glass-ceramic composite sealant
with thermal stability for SOFC
application, International Journal
of Hydrogen Energy, 2021, 46
(45), 23480-23488. (IF : 5.816)

Ghosh S, Amariei G, Mosquera
MEG and Rosal R

CSIR-Central Glass & Ceramic Research Institute, Kolkata

39

40

41

42

43

Conjugated polymer
nanostructures displaying highly
photoactivated antimicrobial

and antibiofilm functionalities,
Journal of Materials Chemistry
B, 2021, 9 (21), 21, 4390-4399.
(IF:6.331)

Ghosh S, Kundu S and MK

Mesoporous CuO
nanostructures for low-
temperature  CO  oxidation,

Bulletin of Materials Science,
2021, 44 (3), Art No. 189. (IF :
1.783)

Haig H, Sidorenko P, Dhar
A, Choudhury N, Sen R,
Christodoulides D and Wise F

Multimode Mamyshev oscillator,
Optics Letters, 2022, 47 (1), 46-
49 (IF:3.776)

Jana A, Das M and Balla VK
In vitro and in vivo degradation

assessment and  preventive
measures of biodegradable
Mg alloys for biomedical
applications, Journal of

Biomedical Materials Research
Part A, 2022, 110 (2), 462-487.
(IF : 4.3906)

Jana S, Datta P, Das H, Ghosh PR,
Kundu B and Nandi SK

Engineering Vascularizing
Electrospun Dermal Grafts by
Integrating Fish Collagen and
lon-Doped  Bioactive  Glass,
ACS Biomaterials Science &
Engineering, 2022, 8, 2, 734~
752.(4.749)

Jana S, Datta P, Das H,Ghosh PR,
Kundu B and Nandi SK

Engineering Vascularizing
Electrospun Dermal Grafts by
Integrating Fish Collagen and
lon-Doped  Bioactive  Glass,
ACS Biomaterials Science &
Engineering, 2022, 8 (2),734-
752.(IF : 4.749)

Jeyachandran P Bontha
S, Bodhak S, Balla VK and
Doddamani M

45

46

47

48

49

Quasi-static compressive
behavior of bioactive glass
reinforced high density
polyethylene composites,

Materials Letters, 2022, 311,
Art No. 131557.(IF : 3.423)

Jeyachandran P Bontha
S, Bodhak S, Balla VK and
Doddamani M

Material  extrusion  additive
manufacturing  of  bioactive
glass/high density polyethylene
composites, Composites
Science and Technology, 2021,
213, Art No. 108966. (IF : 8.528)

Keshri SR, Ganisetti S, Kumar R,
Gaddam A, lllath K, Ajithkumar
TG, Balaji S, Annapurna K, Nasani
N, Krishnan NMA and Allu AR

lonic Conductivity of Na ALP,O_,
Glass Electrolytes Role of Charge
Compensators, Inorganic
Chemistry, 2021, 60 (17),
12893-12905. (IF : 5.165)

Khan S, Allu AR, Gaddam A,
Fernandes HR, Dutta S, Kongar
PS, Tarafder A, Ferreira JMF and
Annapurna K

Use of colemanite and borax
penta-hydrate in soda lime
silicate glass melting-A strategy
to reduce energy consumption
and improve glass properties,
Ceramics International, 2022,
48 (1), 1181-1190. (IF: 4.527)

Kundu K, Ghosh A, Pratihar S,
Singh SG, Kayal TK and Banerjee
R

Boron doped SIiC thin film
on Silicon synthesized from
polycarbosilane: a new lead
free material for applications
in  piezosensors, Journal of
Materials Science-Materials
in Electronics, 2021, 32 (20),
25108-25117. (IF : 2.478)

Lee YW, Chen CM, Chuang WH,
Cho CY, Yu CH and Paul MC

Highly efficient mode-locked
and Q-switched Er**doped fiber
lasers using a gold nanorod
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51
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54

55

saturable absorber, Scientific
Reports, 2021, 11 (1), Art No.
20079. (IF: 4.379)

Lee YW, Chuang JY, Lin CC, Paul
MC, Das S and Dhar A

High-efficiency picosecond
mode-locked laser using a
thulium-doped nanoengineered
yttrium-alumina-silica fiber as the
gain medium, Optics Express,
2021, 29 (10), 14682-14693. (IF
:3.894)

Mahana D, Mauraya AK, Pal P,
Singh P and Muthusamy SK

Comparative study on surface
states and CO gas sensing
characteristics of CuO thin
films synthesised by vacuum
evaporation and sputtering
processes, Materials Research
Bulletin, 2022, 145, Art No.
111567 (IF : 4.641)

Mahapatra PL, Das S, Mondal PP,
Das T, Saha D and Pal M

Microporous copper chromite
thick film based novel and
ultrasensitive capacitive humidity
sensor, Journal of Alloys and
Compounds, 2021, 859, Art No.
157778.(IF : 5.316)

Mahato A, De M, Bhattacharjee
P, Kumar V, Mukherjee P, Singh
G, Kundu, B, Balla VK, Nandi SK

Role of calcium phosphate and
bioactive glass coating on in
vivo bone healing of new Mg-
Zn-Ca implant, 2021, Journal of
Materials Science-Materials in
Medicine, 32 (5), Art No.55. (IF :
2489)

Mahato JC, Das D, Pal A, Pal P
and Dev BN

Sequential growth of self-
organized epitaxial FeSi, and
CoSi, nanostructures on Si(111)-
7 x 7 surfaces, Applied Surface
Science, 2022, 572, Art No.
151397.(IF : 6.707)

Maiti P Ghosh J
Mukhopadhyay AK

and
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57

58

59

60

Modelling of nanoindentation
behaviour in  MgO doped
alumina, Ceramics International,
2021, 47 (7, Pt A), 9090-9110.
(IF:4.527)

Maity A, Das C, Raychaudhuri
AK, Saha A and Ghosh B

Highly radiation resistant room
temperature organic perovskite
halide (FAPbI(3)) crystal for direct
detection of gamma-ray photons
down to nano curie activity,
Journal of Physics D-Applied
Physics, 2021, 54 (45), Art No.
455104. (IF : 3.207)

Maity A, Mitra S, Das C, Siraj S,
Raychaudhuri AK and Ghosh B
Universal sensing of ammonia
gas by family of lead halide
perovskites based on paper
Sensors: Experiment and
molecular dynamics, Materials
Research Bulletin, 2021, 136,
ArtNo. 111142, (IF: 4.641)

Maity A, Raychaudhuri AK and
Ghosh B

Paper-Based Stable Broad Band
Optical Detector Made from
Mixed Cation Organic Perovskite
Halides, Journal of Physical
Chemistry C, 2021, 125 (19),
10646-10652. (IF : 4.126)

Maity S, Sasmal Aand Sen S

Comprehensive characterization
of Ba, ,SrTiO,:  Correlation
between structural and
multifunctional properties,
Journal of  Alloys and
Compounds, 2021, 884, Art No.
161072.(IF : 5.316)

Majumder D, Das Chowdhury S
and Pal A

Mode-field matched pump-
signal  combiner  for  high
power fiber laser in advanced
manufacturing, IEEE Journal of
Selected Topics in Quantum
Electronics, 2021, 27 (6), Art
No. 09004089. (IF : 2.318)
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Malla  Chowdhury P and
Raychaudhuri AK
Electromigration of  oxygen

and resistive state transitions in
sub-micron width long strip of
La, 51, ,sMnO, connected to
an engineered oxygen source,
Materials Research Bulletin,
2021, 137, Art No. 111160. (IF :

4.641)
Mandal AK

Microwave and Conventional
Preparation of P.,O,-Zn0-
ALO,-Na,0 Glass/Eu*" lon as
Luminescent Probe, Transactions
of the Indian Institute of Metals,
2021, 74 (4),827 -837.(IF : 1.499)

Mandal |, Chakraborty S,
Annapurna K, Das Sharma A,
Mukhopadhyay Jand Allu AR

Understanding the sodium-
ion dynamics in NASICON
(Na,ALP,O,,) glass containing
NaF: Scaling of electrical
conductivity spectra, Journal of
Alloys and Compounds, 2021,
885, Art N0.160952. (IF : 5.316)

Mandal |, Chakraborty S, Ghosh
M, Dey KK, Annapurna Kand Allu
AR

Structure  and  Conductivity
Correlation in NASICON Based
Na,AlLP,O,, Glass: Effect of
Na,SO,, Frontiers in Materials,
2022, 8, Art No. 802379. (IF :
3.515)

Mandal |, Chakraborty S, Jayanthi
K, Ghosh M, Dey KK, Annapurna
K, Mukhopadhyay J, Das Sharma
AandAllu AR

Role of Sodium-lon Dynamics
and Characteristic Length
Scales in lon Conductivity in
Aluminophosphate Glasses
Containing Na,SO,, Journal of
Physical Chemistry C, 2022,
126 (6), 3276-3288. (IF : 4.126)
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67

68

69

70

Mandal S, Chakraborty S and
Dey PP

A study of mechanical properties
and WEDM machinability of
spark plasma sintered ZrB2-B4C
ceramic composites, Micron,
2022, 153, Art N0.103198. (IF :
2.251)

Mondal S, Maiti S, Paul T, Sahoo
A, Bhattacharjee S, Das NS and
Chattopadhyay KK

All-inorganic halide perovskite
tuned robust mechanical-energy
harvester: Self driven posture
monitor and power source for
portable electronics, Applied
Materials Today, 2022, 26, Art
No. 101385. (IF: 10.041)

Mukherjee J, Bose A, Pandit AB
and Das N

Closed form solutions
of convection-diffusion
mechanisms in two dimensions
for H, separation from (H,/CO,)
mixture at room temperature,
Canadian Journal of Chemical
Engineering, 2021, 99 (S1),
S863-S880. (IF : 2.007)
Mukherjee M, Kundu J, Balla VK,
Das M, Babu KS, Krishna GVM
and Shome M

Microstructure and properties
of parts manufactured by
directed energy deposition of
wateratomized low-alloy steel

powders, Materials Science
and Engineering A-Structural
Materials Properties

Microstructure and Processing,
2021, 814, Art No. 141232
3.080. (IF: 5.234)

Mukherjee M, Roy S, Bhowmick
K, Majumdar S, Prihatiningtyas |,
Van der Bruggen B and Mondal P

Development of high
performance pervaporation
desalination membranes: A
brief review, Process Safety

and Environmental Protection,
2022, 159, 1092-1104. (IF :
6.158)

71

72

73

74

75

Nag S, Jana S, Adhikary M, Barik
S, Roy Chowdhury AR, Ghorui S,
Haldar B, Ghosh Ak, Tripathi HS
and Mandal S

Development of Mullite Based
Refractory Pot for High Lead
Containing  Glass  Melting,
Transactions of the Indian
Ceramic Society, 2021, 80 (2),
150-156. (IF : 1.729)

Najm MM, Nizamani B, Zhang
P, Arof H, Al-Hiti AS, Rosol AHA,
Paul MC,Yasin M and Harun SW

Chromium aluminum carbide as
Q-switcher for the near-infrared
erbium-doped fiber laser, Optik,
2022, 250 (Pt1), Art No. 168362.
(IF:2.443)

Nasani N, Gavinola SR, Graca V,
Allu AR, Reddy RC and Kale BB

The effect of nickel doping onthe
microstructure and conductivity
of Ca(Ti,Al)O3-delta for solid
oxide fuel cells, Journal of the
American  Ceramic  Society,
2021, 104 (11), 5689-5697. (IF :
3.784)

Nayak C, Ariharan S, Kundu B,
Singh S, Sivakumar S, Balla VK
and Balani K

Radiation-induced effects on
micro-scratch  of ultra high
molecular weight polyethylene
biocomposites,  Journal of
Materials Research and
Technology-Jmr&T, 2021,11,
2277-2293. (IF : 5.039)

Papanai GS, Pal S, Pal P, Yadav
BS, Garg P, Gupta S, Ansari S
Gand Gupta BK

New insight into the growth of
monolayer MoS2 flakes using
an indigenously  developed
CVD setup: a study on shape
evolution and spectroscopy,
Materials Chemistry Frontiers,
2021, 5 (14), 5452-5462. (IF:
6.482)

76

77

78

79

80

81
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Parveen R, Maiti PK, Murmu N
and Datta A

Preparation of serum capped
silver nanoparticles for selective
killing of microbial cells sparing
host cells, Scientific Reports,
2021, 11 (1), Art No.11610. (IF :
4.379)

Paul S, Sen B, Chakraborty N,
Das S, Mondal S, Chattopadhyay
AP and Ali SI

pH-regulated hydrothermal
synthesis and characterization
of Sb,0.X, (X = Br/Cl) and its
use for the dye degradation of
methyl orange both with and
without light illumination, RSC
Advances, 2022,12 (14), 8374-

8384. (IF:3.361)

Paul T, Maiti S, Mukherjee
U, Mondal S, Sahoo A and
Chattopadhyay KK

Cube shaped FAPDLBr(3) for
piezoelectric energy harvesting
devices, Materials Letters, 2021,
301, Art No.130264. (IF : 3.423)

Paul T, Sarkar PK, Maiti S, Sahoo
A and Chattopadhyay KK

Solution-processed light-
induced multilevel non-volatile
wearable memory device based
on CsPb,Br, perovskite, Dalton
Transactions, 2022, 51 (10),
3864-3874. (IF : 4.390)

Pramanik A, Chattopadhyay S,
Maiti S, De G and Mahanty S

Hollow-porous nanospheres of
ZnMn,O, spinel: A high energy
density cathode for rechargeable
aqueous  battery, Materials
Chemistry and Physics, 2021,
263, Art No. 124373. (IF : 4.094)

Pramanik A, Maiti S,
Chattopadhyay S, De G and
Mahanty S

'‘Cotton-ball’ shaped porous
iron-nickel sulfide: A high-rate
cathode for long-life aqueous
rechargeable battery, Materials
Research Bulletin, 2021, 140,
Art No. 111307.(IF : 4.641)
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86

Pramanik S, Chattopadhyay S,
Bysakh S, Mukhopadhyay A and
De G

Alloy formation and composition
partitioning of plasmonic-
magnetic Au-Fe nanoparticles
embedded in sol-gel SIiO,
films, Journal of Alloys and
Compounds, 2021, 873, Art No.
159793. (IF:5.316)

Pramanik S, Ghosh J, Chanda
DK,Mukhopadhyay MK and
Datta A

Confinement creates a 9 GPa
ambience: emergence of
cristobalite phases in a silica film,
Materials Research Express,
2021, 8 (6), Art No. 066403. (IF
:1.620)

Prameela GKS, Kumar BVNP
Subramanian J, Tsuchiya K, Pan
A, Aswal VK, Abe M, Mandal AB
and Moulik SP

Interaction between sodium
dodecylsulfate (SDS) and
pluronicL61inagueous medium:
assessment of the nature and
morphology of the formed mixed
aggregates by NMR, EPR, SANS
and FF-TEM measurements,
Physical Chemistry Chemical
Physics, 2021, 23 (23), 13170-
13180. (IF : 3.676)

Prasad S, Fabian M, Tarafder
A, Kant S, Sinha PK, Tripathy S,
Annapurna K, Allu AR and Biswas
K

Factors governing the
sinterability, in vitro dissolution,
apatite formation and

antibacterial properties in B,O,

incorporated  S53P4  based
glass powders, Ceramics
International, 2022, 48 (4),

4512-4525.(IF : 4.527)
Pratihar S, Patra A, Sasmal A,

Medda SKand Sen S

Enhanced dielectric,
ferroelectric, energy storage
and mechanical energy

harvesting performance of ZnO-

87

88

89

90

91

PVDF composites induced by
MWCNTs as an additive third
phase, Soft Matter, 2021, 17
(37),8483-8495. (IF : 3.679)

Rajan ST, Das M, Kumar PS,
Arockiarajan A and Subramanian
B

Biological performance  of
metal metalloid (TiCuZrPd:B)
TFMG fabricated by pulsed
laser deposition, Colloids and
Surfaces B-Biointerfaces, 2021,
202, Art No. 111684. (IF : 5.268)

Ramesh P Gangareddy J,
Sathish KN, Pramod AG, Hegde
V, Pasha UM, Khan S, Annapurna
K, Sayyed MI, Alhuthali AMS,
Agarkov DA and Kokila MK

Effect of heavy metal oxides
on photoluminescence and
spectroscopic attributes of Eu3*
activated borate glasses, Optical
Materials, 2021, 114, Art No.
110933.(IF:3.080)

Ramesh P Hegde V,
Keshavamurthy K, Pramod
AG, Jagannath G,Aloraini DA,
Almugrin AH, Sayyed MI, Harisha
KS, Khan S, Annapurna K, Rao
SV and Kokila MK

Influence of gamma irradiation
on photoluminescence and
nonlinear optical properties of
Eu3* activated heavy metal borate
glasses, Optical Materials, 2021,
116, Art No. 111102. (IF : 3.080)

Ranjith P, Sreevalsa S, Patra P,
Som S, Menon A, Jayanthi K,
Annapurna K, Krishnan NMA,
Allu AR and Das S

Realizing cool and warm white-
LEDs based on color controllable
(Sr,Ba)(z)AlgoeF:Euz* phosphors

obtained via a microwave-
assisted  diffusion  method,
Physical Chemistry Chemical

Physics, 2021, 23 (28), 15245-
15256. (IF : 3.676)

Rokkala U, Bontha S, Ramesh
MR, Balla VK, Srinivasan A and
Kailas SV
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96

Tailoring surface characteristics
of bioabsorbable Mg-Zn-Dy alloy
using friction stir processing
for improved wettability and
degradation behavior, Journal
of Materials Research and
Technology-IMR&T, 2021, 12,
1530-1542. (IF : 5.039)

Rokkala U, Jana A, Bontha S,
Ramesh MR and Balla VK

Comparative investigation
of coating and friction stir
processing on Mg-Zn-Dy alloy
for  improving  antibacterial,
bioactive and corrosion
behaviour, Surface & Coatings
Technology, 2021, 425, Art No.
127708. (IF: 4.158)

Roy P, Saha S and Chakraborty J

Looking into the possibilities
of cure of the type 2 diabetes
mellitus by nanoparticle-
based RNAI and CRISPR-Cas9
system: A review, Journal of
Drug Delivery Science and
Technology, 2021, 66, Art No.
102830. (IF : 3.981)

Roy S, Bhowmick K, Singh PR,
Bhowmick S, Mukherjee M,
Majumdar S, Sahoo GC and
Mondal P

Removal of heavy metals by
surface tailored copper ion
enhanced ceramic-supported-
polymeric composite
nanofiltration membrane,
Journal of  Environmental
Chemical Engineering, 2021, 9
(6), Art No. 106368. (IF : 5.909)

Roy S, Mukherjee P, Das PK,
Ghosh PR, Datta P, Kundu B and
Nandi SK

Local delivery systems of
morphogens/biomolecules
in orthopedic surgical
challenges, Materials Today
Communications, 2021, 27, Art
No. 102424. (IF : 3.383)

Rudrapal K, Mukherjee A, Adyam
Vand Roy Chaudhuri A



97

98

99

Modulation of resistive switching
properties of non-stoichiometric
WO, based asymmetric MIM
structure by interface barrier
modification, Journal of Applied
Physics, 2021, 129 (23), Art No.
235302.(IF : 2.546)

Sadik SA, Durak FE, Pau MC,
Zulkipli NF, Altuncu A and Harun
SW

Gain-clamping in L-band
zirconium-erbium co-doped fiber
amplifier with FBG based lasing
control, Microwave and Optical
Technology Letters, 2022, 64
(2),389-394. (IF: 1.392)

Sahoo A. Das M. Mandal P and
Bhattacharya D

Hydrothermal  synthesis  of
Bi2Fe409 nanochains and study
of their multiferroic coupling,
Materials Letters, 2021, 296, Art
No. 129905. (IF : 3.423)

Sahoo S, Joshi A, Balla VK, Das M
and Roy S

Site-specific microstructure,
porosity and mechanical
properties of LENSTM processed
Ti-6Al-4V alloy, Materials Science
and Engineering A-Structural
Materials Properties
Microstructure and Processing,
2021, 820, Art No. 141494. (IF :

5.234)

100Sasmal A, Patra A, Devi PS and
SenS
Space charge induced

augmented dielectric permittivity
and improved energy harvesting
ability of nano-Ag decorated
ZnSn0,filled PVDF based flexible
nanogenerator, Composites
Science and Technology, 2021,
213, Art No. 108916. (IF : 8.528)

101Sen Chowdhury M, Sarkar A,

Rai SR, Dasgupta S, Majumder
|, Bhattacharya A, Das D,
Bose D, Mukhopadhyay J and
Mukhopadhyay M

Probingthe bindinginteraction of
zinc () Schiff bases with bovine

serum albumin: A spectroscopic
and molecular docking study,
Applied Organometallic
Chemistry, 2021, 35 (4), Art No.
e6164. (IF : 4.105)

102Sen Sand Kundu S

Reduced graphene oxide
(rGO) decorated ZnO-SnO,: A
ternary nanocomposite towards
improved low concentration VOC
sensing performance, Journal of
Alloys and Compounds, 2021,
881, Art No. 160406. (IF : 5.316)

103Sen S, Nilabh A and Kundu S

Room temperature acetone
sensing performance of Pt/Sb,0,
impregnated Fe,O, thin film:
Noninvasive diabetes detection,
Microchemical Journal, 2021,
165, Art No.106111. (IF: 4.821)

104Sengupta S, Ghatak A and

Raychaudhuri AK

Effect of low temperature
structural phase transitions in
BaTiO, on electrical transport
through a metal-ferroelectric-
metal multilayer of AuCr/BaTiO,/
Nb:SrTiO,, Journal of Physics-
Condensed Matter, 2021, 33
(46), Art No. 465702. (IF: 2.333)

105Seth M, KhanH and Jana S

Antimicrobial  activity  study
of Ag-ZnO nanoflowers
synthesised from neem extract
and application in  cotton
textiles, International Journal of
Nanotechnology, 2021, 18 (5-8,
Sl), 531-544. (IF : 0.367)

106Shah NA, Rahul MR, Bysakh S

and Phanikumar G

Microstructure stability during
high temperature deformation
of CoCrFeNiTa eutectic high
entropy alloy through nano-scale
precipitation, Materials Science
and Engineering A-Structural
Materials Properties
Microstructure and Processing,
2021, 24, Art No. 141793. (IF :
5.234)
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107Singh A, Pradeepkumar MS,

Jarwal DK, Jit S, Bysakh S, Ahmad
MI, Basu J and Mandal RK

Homogeneous and polymorphic
transformations to  ordered
intermetallics in nanostructured
Au-Cu  multilayer thin  films,
Journal of Materials Science,
2021, 56 (28), 16113-16133. (IF
:4.220)

108Singh N, Ansari JR, Pal M, Das

A, Sen D, Chattopadhyay D and
Datta A

Enhancedbluephotoluminescence
of cobalt-reduced graphene oxide
hybrid material and observation
of rare plasmonic response by
tailoring  morphology, Applied
Physics A-Materials Science &
Processing, 2021, 127 (7), Art No.
568. (IF : 2.584)

109Singh P, Balla VK, Atre SV,

German RM and Kate KH

Factors affecting properties
of Ti-6Al-4V alloy additive
manufactured by metal fused
flament fabrication, Powder
Technology, 2021, 386, 9-19. (IF
:5.134)

110Singh B Pal B Mondal P,

Saravanan G, Nagababu
PMajumdar S, Labhsetwar N
and Bhowmick S

Kinetics and mechanism of
arsenic removal using sulfide-
modified nanoscale zerovalent
iron, Chemical Engineering
Journal, 2021, 412, Art
No0.128667. (IF:13.273)

111Singh S, Sil A and Bysakh S

Compatibility study of
La2Ni04+de\ta and La2M015WOSO9
as electrode-electrolyte material
for solid oxide fuel cell, Journal
of Electron Spectroscopy and
Related Phenomena, 2021, 250,
Art No. 147087. (IF : 1.957)

112Singh SK, Samanta UK, Dhar A

and Paul MC
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Structural, morphological,
and optical properties of Ag-
doped TiO, thin-film over fiber
optic substrate for sensing
applications, Physica Status
Solidi A, 2021, 218 (22), Art No.
2100447, (IF : 1.981)

113Sinhamahapatra S, Ghosh C,
Tripathi HS and Mukhopadhyay
S

Effect of Yb,0, and TiO, on
reaction sintering and properties
of magnesium aluminate spinel,
Ceramics International, 2021,
47 (19), 27372-27385. (IF
4.527)

114Svetlizky D, Das M, Zheng B,
Vyatskikh A, Susmita Bose
S, Amit Bandyopadhyay A,
Schoenung JM, Lavernia EJ and
Eliaz N

Directed energy deposition
(DED) additive manufacturing:
Physical characteristics, defects,
challenges and applications,
Materials Today, 2021, 49, 271-
295 (IF:31.041)

115Swetha BN, Keshavamurthy K,
Gupta G, Aloraini DA, Almugrin
AH, Sayyed Ml and Jagannath G

Silver nanoparticles enhanced
photoluminescence and the
spectroscopic performances of
Nd3* jons in sodium lanthanum
borate glass host: Effect of
heat treatment, Ceramics
International, 2021, 47 (15),
21212-21220.(IF : 4.527)

116Swetha BN, Keshavamurthy
K, Pramod AG, Devarajulu G,
Roopa KP, Patwari DR, Kebaili |,
ben Ahmed S, Sayyed MI, Khan
S, Ramesh B, Sathish KN, Fatima
N, Annapurna K and Jagannath
G

Improved  photoluminescence
and  spectroscopic  features
of Sm3-doped alkali borate
glasses by embedding silver
nanoparticles, Journal of Non-

Crystalline Solids, 2022, 579,
ArtNo.121371. (IF : 3.531)

117Varak P, Mrazek J, Jasim AA,

Bysakh S, Dhar A, Kamradek M,
Podrazky O, Kasik |, Barton | and
Nekvindova P

Thermal stability and
photoluminescence properties
of RE-doped (RE = Ho, Er, Tm)
alumina nanoparticles in bulk
and fiber-optic silica glass,
Optical Materials, 2021, 118, Art
No.11239. (IF : 3.080)

118Walunj MG, Mandal GK,

Ranjan RK, Pais R, Mishra SK,
Venugopalan T and Pathak LC

Role of dew points and Fe pre-
coats on the galvanizing and
galvannealing of dual phase
steel, Surface & Coatings
Technology, 2021, 422, Art No.
127573.(IF : 4.158)

119Zhang P, Dimyati K, Najm MM,

Nizamani B, Paul MC, Das S,
Dhar A Pal M, Yasin M and Harun
SW

Bismuth-doped fiber Q-switcher
in erbium-doped fiber laser
cavity, Microwave and Optical
Technology Letters, 2021, 63
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