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Numerical interpretation and experimental investigation of enhanced
magnetoelectric effect in Ni/PZT distributed disc structured composite
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Influence of water content on the mechanical behavior of gelatin
based hydrogels: Synthesis, characterization and modeling
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DI water 20 mL gelatin sol. 5 mL PVA sol.
(25 mL) (11.25% w/v) (6% w/v)
Stirred for 2 hr at 40°C Stirred for 3 hr at 50°C
Cooled to room temperature, 27°C Cooled to room temperature, 27°C

200 puL GA added and mixed for one minute 200 puL GA added and mixed for one minute

Cross-linking, (petri dish) 48 hr Cross-linking, (petri dish) 48 hr

Peeled out from petri dish Peeled out from petri dish
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review
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TiNb,O_-Keratin derived carbon nanocomposites as novel

high-capacity lithium-ion batteries

HIGHLIGHTS

®  Porous and conductive TNBO/KC nanocomposites anode material
for LIBs were synthesized from surfactant assisted precursor route
followed by heat-treatment under N, atmosphere.

e Compared to pristine TNBO800, TNBO/KC yielded reduced
crystalline (Tij,,Nb,,..)O, phase and TiNb, O, phase with
higher specific surface area (28 m2 g™ vs. 89 m? g')

® The experimental data attests the potential of TiNb207/kerq'rin
derived carbon nanocomposites as economically and
environmentally viable promising anode material for LIBs.
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Microstructural transitions in camphene-based freeze casted ceria: effect of
primary building blocks
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Village, Kochi" for implementation by
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Guest Editor in Open Ceramics Editorial Board of Scientific
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Dr. rer. nat. Ravi Kumar N V has been Dr. rer. nat. Ravi Kumar N V has been
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"Open Ceramics." The journal Open Member for the Materials Chemistry
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Inventor: Dr. Ganesh Babu
Raghunath Sharma MVSS

Dr. rer. nat. Ravi Kumar

Patent 202141048319

application no. :
Dr. rer. nat. Ravi Kumar

Laboratory for High Performance
Ceramics, [ITM

Filing Date October 22, 2021

Ultraspinner- Design salient features
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. i ? Connector
Teflon sheet with slots
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| Needle
4
* Controlled * Variabledistance of * Variablerotational e User-
solution spinneret orifice to speed [0-24000 rpm] friendly &
discharge rate to collector [50-200 mm] easily
the nozzle * Tunable UV light assembled
(highly novel) setup

Ultraspinner-_In-house developed prototype

SEMimage

ot 0xide
ceramic

fibern mat

Oxide Ceraries,
fiber mat 3

m Teflon| rods

Highlights:
® No usage of high voltages to produce fibers

® Variable collector distance; Fibres can be collected at various distances
(5-20 cm) from the spinneret with simultaneous application of UV radiation.

High rotation speed up to 24,000 rpm are possible
Flexible UV light intensity up to 325 W to enhance cross linking of the

polymer /preceramic fibre mat.




Inventor: Amritesh Kumar

S. Veeraraghavan
M. Dileesh

A. Arockiarajan

Paiepi . 202141055994 Prof. A. Arockiarajan
application no. Head
Smart Material Characterization
ope Lab
Filing Date December 2, 2021 nT M?adras

Highlights:

® The invention can be used as sensors in the form of magnetometers as well
as miniature current sensors.
Since the proposed novel DDS configurations show a significant ME response
at a very low field, they can be used to detect weak magnetic fields, of
which one of the most potent application is in detectors.
Can replace the conventional layered ME composites in Pressure based
sensors owing to their high sensitivity.




Inventor: Manasa Hari Adavalli

Lakshman Neelakantan

P. Swaminathan

Patent 202141048319 P ] ’
ALEN rof. Lakshman
application no. Neelakantan Prof. Par_asuraman
Haad Swaminathan

oge n A o Head

Filing Date December 13, 2021 Corrosmr':/I E?eg;;irauleser|ng and Electronic Materials and
Electrochemistry Lab Thlllq ';/'Ilgjsl‘_al'sab
IIT Madras
CO,

Zn/ZnO NWs in AAO Superstructures (SSs) \reducionf

SSs Dispersion

In/Zn0-10

CO, Reduction on Zn/Zn0-20

Alkali e

Etching

Zn/Zn0-20

j (mA cm™?)
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'
CO, reduction onset

20 min

E (Vvs. RHE)
= N, - saturated clectrolyte

=== CO, - saturated clectrolyte

E (V vs. RHE)

100 nm

Highlights:
® Anodic aluminium oxide template-assisted synthesis of 1D zinc oxide
nanostructures

Control of morphology by etching to form 3D superstructure with enhanced
surface area

Room temperature CO,, reduction

Can be extended to other amphoteric single and mixed oxides
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Webinar: Advanced Ceramics for Mobility

Centre of Excellence on Materials and

Manufacturing for Futuristic Mobility has

CERAMI(TECHNOLOGIESFORFUTURISTICMOBILITY been formed as part of IIT Madras’

Intelligent Design of Ceramics: Institute of Eminence initiative, with Ceramic
From Electronic Structures to Fabricatio
Technologies for Futuristic Mobility being

Invites you for a webinar on
“Advanced Ceramics for Mobility”  \ one of the center verticals. Prof. Dr.

g T, Alexander Michaelis, Managing Director,

Institute for Ceramic Technologies and Systems IKTS,
Germany. He is also the Chair of Inorganic Non-metallic

Materials at TU Dresden, In 2019, Prof. Michaelis was F raun h ofer I KTS I n S'l'i'l'u"e fo r Cel‘d m i C

elected as the President of the German Ceramic Society.
He has more than 40 patents to his credit in the field of

material science, microelectronics and electronics. Prof. o
s o e g S0 Yo Technologies and  Systems  IKTS,
Prof. Dr. rer. nat. habil. Alexander Michaelis

i Germany, delivered the first lecture in the

Fraunhofer Institute for Ceramic Technologies and Systems
IKTS, Germany

series on September 3, 2021, at 2.00 PM
(CET)/5.30 PM (IST).

On October 25, 2021, at 5 p.m.,
the Office of Global Engagement,
Indian Institute of Technology,
Madras, hosted an IRIS webinar.
Prof. Ravi Kumar N V of IIT
Madras & Prof. Sanjay Mathur of
the  University of  Cologne,
Germany, spoke on Materials and
Manufacturing for Future Mobility.

The center will specialize in advanced ceramics that will pioneer the
future of energy and mobility. IT Madras joins hands with the
Fraunhofer Institute for Ceramic Technologies and Systems, and the
University of Cologne from Germany to lead the center, with the
participation of top research institutions from across the world. The
center aims to ensure a truly international research environment and
build up an innovative global hub dedicated to transformative ceramic
science and technology for the future. The research leaders at t*
center will facilitate to close the gap between lab-scale researck
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TECHNICAL TALKS & CONFERENCES

Webinar: Next Generation Material Scientists

: : s In this webinar series,A*star’s
Materials Scientist !
In this webinar series, A*STAR's Institute of Materials Research and Engineering

Institute of Material Research
(IMRE) invites Materials Scientists from all over the world to share with you ~ . . . .
G L ‘ and Englneerlng invites
Materials scientists from
2 }E < around the world to share
e with you their cutting edge

Moderated by

Prof. Sanjay Mathur Dr. Liu Hongfei Dr. Zhang Danwei fec hnologies 1.h Cﬂ' ChGnge our

Chair Professor and Director of Senior Scientist Research Scientist
Institute of Inorganic Chemistry Structural Materials Department

St e materials of tomorrow.

Chemically Processed .
unctional Ceramics for CVD and ALD Synthesis of a-
Energy and Health MoO3 : From Belts to 2D

Applications Nanosheets

IMRE, A'STAR

14 DEC 2021 *» 4.30 PM SGT

g
\sgp Follow IMRE on Linkedin

International conference on sensing technology

Pamula Sreekeerthi, Nitheesh M. Nair,
Garikapati Nagasarvari, and
Parasuraman Swaminathan, “Planar
Capacitive Touch Sensors — A
Comparative Study”, 14th
International Conference on Sensing
Technology, IIT Madras, Jan 2022,

accepted , I/C¢ST 202 '; S

M rrrrree vt
{ > AL LS
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VISITORS

Visit to Purdue University

Nithin Chandran B S has been selected by
India’s Science and Engineering Research Board
(SERB) Overseas Visiting Doctoral Fellowship
Program (OVDF). He will spend one year from
Jan 2022 in the Layered Materials and

Nithin Chandran BS Structures Lab (LMSL) of Dr. Babak Anasori at
Doctoral Student

Purdue University.

S S Lokesh Vendra has visited the Kansas State
University, Manhattan, KS, US as a part of his doctoral
thesis for a period of three months (14 Sep- 14 Dec
2021). He worked under the co-supervision of
. . . SS Lokesh Vendra
Professor Gurpreet Singh  for his doctoral thesis Dy —

involves research activities in Kansas State University.

International Visitor to Centre

Dr. Mina Zare was hosted by CoE-Ceramic
Technologies For Futuristic Mobility, IIT
Madras. She interacted with faculty members
Dr. Mina Zare and students of Department of Metallurgical

Center for Nanotechnology & & Materials Engineering.
Sustainability,

National University of Singapore



VISITORS

Visitor to Centre

Dr. Pushkar Misra was hosted by CoE-Ceramic
Technologies For Futuristic Mobility, IT Madras.
He interacted with faculty members and students

of Department of Metallurgical & Materials

Engineering in month of October 2021. His

Dr. Pushkar Mishra

Postdoctoral Researcher, ) .
MATES lab, HRI with non-metal atoms (Carbon, Nitrogen and

research work focus on chalcogenides doped

Phosphorus). He is working with Dr. Sudip
Chakraborty at Harish Chandra Research
Institute, Allahabad.

Dr. Neelesh Gupta was hosted by CoE-Ceramic
Technologies For Futuristic Mobility, IIT Madras. He

interacted with faculty members and students of

Department of Metallurgical & Materials Engineering Dr. Neelesh Gupta
in month of December 2021. He is working with Dr. Postdoctoral
Researcher, ICME and
Alankar Alankar at Indian Institute of Technology Materials Genome Lab, IIT
Bombay on Machine Learning based discovery of Bombay

novel perovoskites for energy storage.




WORKSHOPS

Pamula Sreekeerthi, Nitheesh M. Nair, Garikapati Nagasarvari, P.
Swaminathan, “Combined experimental and computational study of
printed capacitive touch sensors”, XXI International Workshop on
Physics of Semiconductor Devices (IWPSD 2021), lIT Delhi, December
2021

Faiz Ali, Lakshman Neelakantan, and P. Swaminathan, “Flexible
Electrochromic Displays via Room Temperature Oxidation of Electroless
Nickel”, XXI International Workshop on Physics of Semiconductor
Devices (IWPSD 2021), lIT Delhi, December 2021

A. Sudha, A.M. Koshy, and P. Swaminathan, “Role of sintering
temperature on the properties of tungsten oxide for gas sensing
applications”, XXI International Workshop on Physics of
Semiconductor Devices (IWPSD 2021), lIT Delhi, December 2021

Nitheesh M. Nair, Mohammad Mahaboob Jahanara, Debdutta Ray, and
P. Swaminathan, “Photoresponse of a printed transparent silver

nanowire- zinc oxide nanocomposite”, XXI International Workshop on
Physics of Semiconductor Devices (IWPSD 2021), IT Delhi, December
2021

Faiz Ali, Anirban Chakraborty, M. Prahalad, Lakshman Neelakantan,
and P. Swaminathan, “Phosphorus Doped Nickel Oxide by Oxidation of
Electro-less Nickel Thin Films”, International Conference on Thin Films &
Nanotechnology: Knowledge, Leadership, & Commercialization, IIT
Delhi, August 2021

Aarju M. Koshy, A. Sudha, S.K. Yadav, and P. Swaminathan, “Effect of
substrate temperature on the optoelectronic properties of DC magnetron
sputtered copper(l) oxide films”, International Conference on Thin
Films & Nanotechnology: Knowledge, Leadership, &
Commercialization, IIT Delhi, August 2021




FACILITIES

Impedance Analyzer

Make: Keysight

Model : E4990A
-20Hz to 20MHz

Model: DAK3.5-TL-P  — -

Frequency range : 200

MHz — 20 GHz
Make: Schmid & Partner “E-:;EETE_E:EE .::-::.'_::.'ff_:i::::_
Engineering AG (SPEAG), BEREESEEEEEEEEEEsSSisIIoIIIIIiIIiIiiiz

Zurich, Switzerland A ZEE32E22222%




FACILITIES

RRDE system with rotor glass shaft and cell

Make: Pine research
Instrumentation

Model: WV10

Bipotentiostat with EIS facility

Make: Pine research

Instrumentation

Model: WD200
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CERAMIC TECHNOLOGIES FOR FUTURISTIC MOBILITY

ADVANCED
MATERIALS

MEDICINE AND
BIOLOGY

ADVANCED
MANUFACTURING

MICROELECTRONICS

AND INTEGRATED MATHEMATICS
CIRCUITS AND

CYBERSECURITY

HUMANITIES /
BUSINESS

OCEAN
TECHNOLOGY

NETWORKS

ENERGY, PROPULSION,
RENEWABLES

CHEMISTRY

EARTH
SCIENCES CIRCULAR
COMPLEX SETeLi

QUANTUM SCIENCE AND SENSING

TECHNOLOGY AND
VISION

SAFETY SCIENCE &
SYSTEMS

Materials and Manufacturing for Futuristic
Mobility

Institute of Eminence Initiative of IIT Madras

New Academic Complex, Eg;)ni:‘t 22579836 (Lab)
NAC 207 and NAC 131, +91 - 44 - 22574777 (Office)
Indian Institute of Technology Madras, +91 - 44 - 22574751 (HoD)
Chennai - 600 036

Email:

nvrk@iitm.ac.in
contactus@ctfm.in

Website: https://ctfm.in/
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