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From the Director’s Desk

I have seen CSIR-CECRI making commendable progress in many areas during the past several years and this Annual Report
gives a cursory glance of all our important activities during 2017-18. It has been a great year for CSIR-CECRI due to many
reasons!

First, with deep commitment and hard-work of many of our staff, we could achieve an unprecedented revenue generation of
nearly 11 crores, perhaps for the first time. Throughout this long journey, we went through hard times, learnt many new
tricks, often inviting long-simmering criticisms, but the journey by all measures, was deeply satisfying and fruitful. In this, we
were guided by DG-CSIR, RC Chairman, distinguished RC Members and academicians. Two sections, TTBD and PPMG, in
particular, played a pivotal role in creating the necessary synergy with Purchase, Finance and Administration. The industrial
conclave we organized at Chennai also helped in enhancing the revenue generation and to transfer couple of technologies in
corrosion prevention.

Our latest FTTP technology, the Portable Soil Test Sensor Kit, won much appreciation and we are now putting in through
rigorous field trials to make it complete and compact. Another FTTP program related to Thermal Barrier Coating is a
strategically important one; similarly, the large-level Zinc-Bromine Redox Flow program is of much national importance in
the energy sector. I would also like to see our Lithium-Ion battery technology reaching the ultimate beneficiaries. Our Skill
Development team also emerged as front-runners across CSIR in implementing the skill development, refresher courses,
JIGYASA, Faculty Development programmes, etc.

All this will not, however, happen if complacency gets the upper hand. All of us, especially our young scientists, should excel
not only in research, but also in other domains such as teaching B.Tech. and Ph.D. students, skill development and outreach
activities thereby adding to our reputation and prestige. Many of our staff and students made remarkable achievements, both
globally and nationally. Each and every one of them had their share, however incremental it may be, in leapfrogging the status
of this Institute to one among the best CSIR laboratories. There are many critically important challenges and I hope we will
work collectively to overcome these with more passion and synergy.

I am delighted to share our last year's activities and developments through this Annual Report 2017-18. I have enjoyed and
learnt many things working with each one of you and I am confident that CSIR-CECRI has a great relevance and bright future
in the coming years.

Vijayamohanan
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HhoudaT & P/ VISION & MISSION

H&HeydT / Vision

R fasme ud AfNIID, SOl SUARYT UG e, ThraicAd gared dofr qafaver b i iR add
PRIl & gRT fAgfaRarae s iR Wil & &3 #§ ve dfiae srwiem vd e &g & wu §  Afdhy
el | To be a leading global R&D centre for electrochemical science and technology through
sustained and dedicated efforts focusing on corrosion science and engineering, energy conversion
and storage, functional materials and environment.

ffrer / Mission

faerararad fasm ud siffize! & |1 ugqall # ol B9 T1 AHINTd o™ @ ol Soll, TTaRvT @R
qerm yaref WReror # favg WR ¥ Rugicre iR aleRv—argdmd Selfiieal &1 e o_er |

To excel in all aspects of electrochemical science and engineering, and to develop globally
competitive and eco-friendly technologies in energy, environment, health and materials
conservation for societal benefits.
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ABOUT CECRI

The Central Electrochemical Research Institute (CECRI), founded in 1948, has its roots in the patriotic fervor of
Dr. R. M. Alagappa Chettiar, Pandit Jawaharlal Nehru and Dr. Shanti Swarup Bhatnagar, who conceived the idea of a
dedicated research center of electrochemistry in order to cater the demands and needs of society. On January 14, 1953
CECRI became a physical reality when Dr. S. Radhakrishnan dedicated CECRI, the twelfth national laboratory under
the CSIR umbrella, to the nation. CECRI today is a proud family of 321 employees, including 113 scientists and other
staff. It represents the largest research establishment of electrochemistry in South Asia. Headquartered at Karaikudi,
CECRI has extension centers at Chennai, Mandapam and Thoothukudi. Located at latitude of 10.06° and longitude of
78.8°, CECRI, Karaikudi is about 90 km away both from Trichy and Madurai. The CECRI campus has a unique
ecosystem of flora and fauna and is ample green and serene making it an apt ambience for R&D work.

In his address on the occasion of laying the foundation stone of the institute, Pandit Nehru said, ....I believe that by such
undertaking and by yoking science to public good we can advance lot of the people of India enormously”. In translating
those words into action, CECRI has blossomed into a launching pad for a multitude of technologies for the Indian
electrochemical industry. Naturally, reflecting on the fact that the inimitable Dr. Alagappa Chettiar donated 300 acres of
land and Rs.15 lakh as cash in 1948 to establish a national laboratory devoted solely to Electrochemistry at a time when
Electrochemistry was relegated to the flip-side of Physical Chemistry syllabi in universities, one cannot miss the rare
philanthropy and foresightedness of this great visionary.

In living up to its raison d'etre, the institute works on a gamut of problems covering all facets of electrochemical science
and technology: viz., Corrosion Science and Engineering, Electrochemical Materials Science, Functional Materials and
Nanoscale Elecctrochemistry, Electrochemical Power Sources, Electrochemical Pollution Control, Electrochemicals,
Electrodics and Electrocatalysis, Electrometallurgy, Industrial Metal Finishing, Computer Networking and
Instrumentation. The institute provides a single and unique canopy under which all aspects of electrochemistry and
related areas are investigated upon in all their dimensions. CECRI's activities are directed towards the development of
new and improved products and process as well as innovations in electrochemical science and technology. CECRI runs
several projectsin collaboration with laboratories and private companies within and outside India.

CECRI assists the Indian Industry by conducting surveys and undertaking consultancy projects. The institute also
conducts short-term refresher courses for the benefit of the industry and academia. As part of its human resource
development programme, at present CECRI runs Anna University's B.Tech. course in Chemical & Electrochemical
Engineering as well as Academy of Scientific and Innovative Research (AcSIR) introduced by CSIR. CECRI is equipped
with an excellent library as well as the state-of-the-art analytical and characterization facilities at the institute. CECRI
also organizes national and international conferences for dissemination of scientific knowledge. CECRI is alive to
societal obligations and participates in such activities as 'entrepreneur development' and CSIR's youth development
programme. CECRI is a recipient of many prestigious awards.
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PERFORMANCE INDICATORS

CECRI's Human Resource
As on 31.03.2018
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1000

700

500

300

200

100

ECF at a Glance (2012-2018)
(Rs. in Lakh)
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1]

2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018

CSIR Resource Input (2017-2018)
(Rs. in Lakh)
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Lab Reserve (LR) Generation (2017-2018)

(Rs. in Lakh)
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Technologies of CSIR-CECRI

E Developed
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2015-2016 2016-2017 2017-2018

CSIR-CECRI’s Patents
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2014-15 2015-16 2016-17 2017-2018
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No. of Publications and Average Impact Factor
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5 200 o
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The 64" Research Council meeting
(November 17, 2017)

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE ANNUAL REPORT 2017-2018




Research &
Development
Reports...




3D Metal Printer (DMLS Technology)



HITHGIR TSRS aif¥e gfades 2017 - 2018

MLP-0100
Development of zinc bromine redox flow battery (500 W)

Division(s) involved: Electrochemical Power
Sources

PI: Dr. P. Ragupathy

Co-PI: Dr. S. Vengatesan

Funding agency: CSIR, New Delhi
Duration: 21.07.2016 to 20.07.2018
Budget (Rs. in Lakh): 79.00

Objectives

m To fabricate and demonstrate a fully functional well-

engineered zinc- bromine redox flow battery stacks
with capacity in range 250 - 500 W.

B -
Highlights 25
1 Assembled a 500 W capacity cell stack of zinc-bromine 704
redox flow battery and tested S 65
m [ssues related to engineering aspects are being g eo
addressed a5
=0

45 —T —T — —T —T T T

o 2 4 & a 10 iz 14

Figure. a) Zinc-bromine cell stack

Figure. b) Cell components used to assemble the zinc bromine redox
flow battery stack, c) charge-discharge curve, and d) electrodes after
deposition of zinc. Non-uniform zinc deposition is noticed
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MLP-0101

Electrochemical remediation of industrial effluents and recovery of chromium

Division(s) involved: Process Engineering &
Corrosion and Materials Protection

PI: Dr. A. Manokaran

Co-PI: Dr. S. Maruthamuthu
Funding agency: CSIR, New Delhi
Duration: 16.08.2016 to 15.08.2018
Budget (Rs. in Lakh): 105.00

Objectives

B Chromium recovery from plating industrial effluent
m Salt separation from RO reject in textile industrial
effluent

Highlights

A 50 - 500 L/day electrochemical reactor based on the
principle of electro-dissolution of iron to treat chrome
plating industry effluent containing 200 - 2000 ppm Cr"

A 500 - 1000 L/day electrochemical reactor based on
the principle of electrooxidation to remove color and
reduce COD

B Demonstrated this high capacity reactors at Perundurai
Common Effluent Treatment Plant, Perundurai under
real operation conditions over 100 hr.

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

Figure. An electrochemical reactor for the treatment of textile
effluents

Figure. An electrochemical reactor for the treatment of plating
industries effluents
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MLP-0102

Development of accurate, reliable and cost effective sensor for the electrochemical
detection of multiple analytes (Healthcare diagnostics and agricultural applications)

Division(s) involved: Electrodics and Electro-
catalysis & Central Instrumentation Facility

PI: Dr. ]. Mathiyarasu

Co-PI: Dr. V. Ganesh

Funding agency: CSIR, New Delhi
Duration: 23.09.2016 to 22.09.2018
Budget (Rs. in Lakh): 200.00

Objectives

To develop cost effective sensor systems for

healthcare/environmental diagnostics and agricultural

sector that includes:

® Farmer-friendly soil analysis kit for the estimation of N-
P-Kand pH

® Platform for the estimation of melamine and bisphenol-
A in milk and environmental samples

B HbAlc/Glutathione determination and quantification
for the development into a prototype device using screen-
printed electrodes
Futuristic development in parallel for the fabrication of
flexible electrodes and electronics (epidermal analysis . e e b @ .

including sweat analysis) . il S Aok P

| Coviral Elactrochmmical Resaston instiuts

Highlights y Karaikud

® Farmer-friendly hand-held soil testing kit - Fabricated

and demonstrated a colorimetric/electrochemical based

Figure. NPK soil testing kit

sensor kit for the estimation of N-P-K, electrical
conductivity (EC) and pH by the farmer himself through
avery simple approach. Using this, the farmers canassess ~ This meter is
the exact soil condition for planning the crop and  ®m Capable of measuring soil pH, electrical conductivity,

fertilizer plan in a more effective and economic manner. macronutrients - N, P & K, with the soil extract prepared
onsite
Demonstrated the soil testing kit to the farmers in the ™ Works based on the colorimetric principle governed by
KISAN MELA-2018 held on 31" January, 2018 at CSIR- Beer - Lambert's law for the estimation of pH, N, Pand K
CIMAP, Lucknow. On the same occasion, the final versionof =~ ® Measures the electrical conductivity governed by the
the kit was released by Hon'ble Minister of State for Micro, electrochemical principle

Small and Medium Enterprises Shri. Giriraj Singh. ® Provides the color-based indication as Low, Medium,
High & Excesslevels of the NPK analyte
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B FEvaluated the fabricated melamine detection kit -
Melamine (1,3,5-triazine-2,4,6-triamine, C,HN,), a
triazine heterocyclic organic compound, widely used in

the production of resins, flame retardants, fertilizer, etc. is
being used as an adulterant as protein rich products in pet

foods, milk and infant formula to increase the apparent | ®N L
protein content. The excess consumption of melamine ....‘....,, idation
adulterated products causes the development of kidney U
stones and other renal problems. A simple colorimetric [ GCE I
methodology for the visual detection and determination .

of wide range of melamine (1 to 2000 ppm) ‘ N o ‘
Figure. SWCNT modified GCE for sensing bisphenol-A in water

concentrations in milk samples is developed. Silver (Ag) samples (bottled water)

nanoparticles have been used to detect melamine

products based on the change in the absorption spectrum g This work is being carried out in collaboration with

of Agnanoparticles. Apollo Reach Hospital, Managiri, Karaikudi, Tamil Nadu

® The developed melamine detection kit is under and urine samples collected from the hospital are being

validation by Indian Institute of Food Processing
Technology (ITFPT), Thanjavur, Tamil Nadu, India.

used for the estimation of bisphenol-A using above
methodologies.

B Fabrication of flexible electrodes and electronics for

. eese : sweat analysis - An array of carbon-based flexible sensor

has been fabricated on a polyimide (PI) substrate using
screen printing technique. The electrochemical
behaviour of the flexible array electrode was established.
The multianalyte patch developed for simultaneous

monitoring of biomarkers from the blood samples. The
red blood cells (RBC) can be separated from the whole
blood using microfluidic channels and the total
haemoglobin (Hb) and glycolated haemoglobin

(HbAlc) can be quantified using electrochemical

, ) , techniques. Also, other vital biomarkers such as glucose
Figure. Optical melamine sensor o )

and cholesterol can be quantitatively monitored from the
@ Bisphenol-A detection- Bisphenol-A is one of the plasma samples.

components released from plastics and contaminates the

water. Elevated levels of bisphenol-A in humans are
found to be responsible for several diseases including
diabetic, blood pressure, obesity, cancer, etc.
Electrochemical sensor based on modified glassy carbon
(GQ) electrodes with (a) Vulcan carbon XC 72 and (b)
single-walled carbon nanotudes (SWCNT) and (c)
nitrogen-incorporated GC electrode by electrochemical

functionalization was developed to detect bisphonol-A Figure. Flexible carbon-based sensor
in water as well as in urine samples. The nickel impurity developed for sweat analysis
present in the SWCNT was found to enhance the sensing
of bisphenol-A without fouling the electrode as shown
schematically below:
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MLP-0103

Development of high temperature resistant ceramic thermal barrier coatings for missile

components

Division(s) involved: Electroplating and Metal
Finishing, Materials Electrochemistry & Corrosion
and Materials Protection

PI: Dr. G. Sreedhar

Co-PI: Dr. N. Lakshminarasimhan
Funding agency: CSIR, New Delhi
Duration: 23.09.2016 to 22.09.2018
Budget (Rs. in Lakh): 104.00

Objectives

® To develop multi-layered TBCs using electroplating
and plasma spray processes

B To demonstrate the temperature difference (T) in the
range of 250 -500 °C

® To obtain the surface roughness of TBCs at around 3 m

Highlights

Developed multi-layered TBCs using electroplating and
plasma spray processes

B Achieved the T of ~250 °C at an operational temperature
0f850°C

® Optimized the surface roughness of TBCsto ~3m

B Demonstrated the demonstrated TBCs to the team of
RCI, Hyderabad

1400
Hot skin tempeature
1200 - Cold skin tempeature
Tempeature difference Switch off heating lamp
1000 + -~ -
—
o
- 8004 - -
2 600 -
¢
-
400 —~
200 — i ! T=110°C
B e | -
. i Soaking time of 275 sec
H
T T T T T T
o 100 200 300 400 500
Time, t (Sec)

Figure. Thermal shock behaviour of 800-900 m thick
multi-layered TBCs at 1000°C
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Figure. Thermal shock behaviour of 1.5 mm thick
multi-layered TBCs at 1000 °C

Thermal barrier coatings, thermal shock system and applications

Figure. Scheme of TBCs, thermal shock measuring system
and applications
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IHP-0089

Design and development of graphitic carbon nitride and its composites for

electrochemical, photoelectrochemical and photocatalytic applications

Division(s) involved: Materials Electrochemistry
PI: Dr. N. Lakshminarasimhan

Funding agency: CSIR, New Delhi, Under Young
Scientist Award Scheme

Duration: 12.06.2013 to 11.06.2018
Budget (Rs. in Lakh): 25.00

Objectives

B Focuses on the design and development of graphitic
carbon nitride (g-C,N,) and its composites with metal
nanoparticles and/or metal oxides for their
electrochemical, photoelectrochemical and
photocatalytic applications

Highlights

First observation of metachromasy of methylene blue dye
due to aggregation over phosphate-modified polymeric
carbon nitride

New blue pigment based on organic-inorganic hybrid
with (L, a, b) colour parameters of (66.245, -1.729 and -
15.565)

B Photocatalytic and electrochemical properties of
synthesized g-C,N, and its nanocomposite with TiO,,
BiPO,, and bismuth hexacyanoferrate(III) [BiHCF(III)]

B Photocatalytic H, production using g-C,N,/TiO,/Pt with
different conditions of photodeposition of Pt co-catalyst

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

(PCNY YD
New Blue Pigment

Figure. Photographs of GCN, PCN, GCN+MB and PCN+MB
samples showing their different colours
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Figure. Time course of H, evolution under UV irradiation for Pt
deposition under UV and visible light irradiation. [Cat.] = 1 g/L,
Pt = 0.1 wt.% and TEOA 10 vol.%
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IHP-0094

Human sweat and saliva analyses— Electrochemical perspectives

Division(s) involved: Electrodics and Highlights

Electrocatalysis m Utilized the artificially simulated human sweat and saliva

PI: Dr. V. Ganesh as unconventional electrolytes to investigate the electron
transfer reactions of a redox probe

Funding agency: CSIR, New Delhi, Under Young B Determined the parameters associated with electron

Scientist Award Scheme transfer reaction kinetics of a redox probe in such

Duration: 01.09.2015 to 31.08.2020 unconventional electrolytes using cyclic voltammetric

Budget (Rs. in Lakh): 25.00 and ‘electrochemical impedance spectroscopic
techniques

® Correlation of results with the development of
Objectives electrochemical biosensors of analytes present in human

® To explore the use of human sweat and saliva as sweatand saliva

unconventional electrolytic medium for investigating Developed a simple methodology to utilize overhead

the electrochemical concepts projector (OHP) sheets as a flexible electrode material for

®m To employ flexible materials such as plastics, papers, and the analysis and investigation of electrochemical

fabrics as electrode materials for developing techniques through chemical and electrochemical

electrochemical biosensors for the detection of specific modification strategies

analytes present in human sweat and saliva ® Structural and morphological characterization of such

To fabricate nano/micro ensembles (arrays) of the chemically modified flexible OHP sheets using

electrode on such flexible electrode materials and microscopicand spectroscopic techniques

investigate their applications as wearable m Fabrication of electrochemical biosensor for the

electrochemical biosensors detection of lactate in artificially simulated human sweat

= To investigate and analyze the conventional using such chemically modified flexible strips
electrochemical concepts and techniques by using
unconventional electrolytes such as sweat and saliva by
comparing it with solid (GC, Au, and Pt) and
microelectrodes
® To develop simple, affordable and selective
electrochemical biosensors for lactate, urea, and glucose

present in sweat and saliva
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GAP-02/13

Optofluidic detection of air and liquid flow inside microchannels

Division(s): Electroplating and Metal Finishing
PI: Dr. A. Edward Peter (Inspire Faculty)
Mentor: Dr. Sundar Mayavan

Funding agency: DST, New Delhi

Duration : 01.03.2013 to 29.02.2018

Budget (Rs. in Lakh): 86.27

Objectives

® To design of an optofluidic air pressure and liquid flow
sensor

® To study the optofluidic sensor under different types of
fluids and air pressure

B To develop a model for the proposed optofluidic sensor
and simulate the equations using computer
programming

Highlights

B Detection of cracks on the surface of thin films and
coatings using optofluidic technique has been shown
Designed and fabricated samples for optofluidic pressure
and temperature sensors in applications to robotics,
bionic muscles and touchscreen. Experiments have been
completed and the patent filing is under process
Developed a new experimental setup to study the above
samples and an external electronic circuit for
measurement and automation, and an on-screen analysis
ofthe data

B Completed the work on “generation of aspherical optical
lenses via arrested spreading and pinching of a
crosslinkable liquid”

B A patent based on the work on “an optical lens, lens filter
and preparation thereof” has been filed. These lenses are
useful for our optofluidic detection techniques

B A patent on “a method of preparation aspheric optical
lenses and their applications”

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

B Designed and developed a high-frequency
electromagnetic relay switching circuit for the
fabrication of a new model micro pumping device.
Designed and developed drives for the hybrid stepper
motor and DC motor using ATMEL 89S51
microcontroller for microfluidic pumping mechanism.

® Optofluidic sensors to detect fluid flow inside
microchannels

This work includes the design and fabrication of a new
optofluidic device to detect the liquid flow inside

microchannels embedded inside PDMS network.

@) syfageram}”
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Figure. (a) Experimental Setup (b) light flow and fluid flow channels
in an optofluidic experiment (c) new optofluidic device with circular
and rectangular microchannels separated by a known distance of 80
microns (d) microscopic cross-sectional view of the sample showing
the separation between the circular and rectangular channel. The
scale bar represents 100 microns (e) samples with different
interchannel spacing varying from 10 microns to 160 microns

New optofluidic tactile sensor to detect a crack in thin films
and paint coatings

3-D integrated Optofluidic channel network to detect
pressure and temperature for bionic applications

Fabricated PDMS film embedded with a subsurface
Optofluidic microchannel 3D network of optofluidic
microchannels for load and temperature measurement
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New optofluidic tactile sensor to detect a crack in thin films
and paint coatings

3-D integrated Optofluidic channel network to detect
pressure and temperature for bionic applications

Fabricated PDMS film embedded with a subsurface

aiff& ufeaed 2017 - 2018

This work presented a new force/tactile sensor using
optofluidic microchannels filled with light waveguide
embedded inside the PDMS subsurface.

laser signal output to .

@ the photo detector mlcmclmmels

w w filled with liquid
waveguides

Lightsignal ~ +12V

=

25KQ

230KQ

Film Edge ©)

7 ] , x103
0 5 A (um) 10 15

Figure. (a) Schematic diagram of the experiment, in which a glass plate coated with viscoelastic adhesive is peeled from
the PDMS film embedded with Optofluidic microchannels, which remains strongly bonded to a rigid substrate. (b)
Circuit design to convert light signal to voltage signal using a phototransistor and operational amplifier (c) Force vs.

displacement plots obtained in a displacement controlled peeling experiment and the corresponding voltage change at
the vicinity of each channel when the glass plate with adhesive coating was separated from the optofluidic sensor surface

o{(a (b
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V’;‘;ﬁ;gz Voltage
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Figure. (a) Voltage vs. pressure plot for different interchannel spacing.
Samples with interchannel spacing was varied from 10 um to 160
um. (b) Voltage vs. pressure plot for different width of the channel.
Samples with the width of the rectangular channel was varied from
Immto7mm
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Figure. (a) Experimental setup (b) and (c) array of the optofluidic
channel and the measurement of optical signal transmission
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Generation of aspherical optical lenses via arrested
spreading and pinching of a cross-linkable liquid

A novel method of producing high quality aspherical optical
lenses by using simultaneous spreading and crosslinking of a
sessile drop of polymeric liquid on a chemically modified
substrate have been presented.

Figure. (A) 3D Array of the optofluidic channel for load sensor and
(B) optofluidic temperature sensor embedded with micro-heaters for
sensor characterization

@ r B

silicon .
pre-polymer liquid waler optical
mixed with crosslinker lens

T=150"C, m=4.6ms

oy

T=150'C,m=13.1meg

Figure. (A) Schematic of the fabrication process in which the pre-polymer liquid Sylgard 184 elastomer mixed with a curing agent is released
from a syringe onto an optically smooth surface placed on a hot plate. The liquid in contact with the hot substrate crosslink within a very small
time (B) The figure shows the optical micrographs of lenses prepared in the method described in figure, in which a silicon wafer coated with
octadecyltrichlorosilane molecules was used as the substrate; the substrate was preheated to T=110-200 'C before releasing the cross-linkable
liquid onto it. The different quantity of the pre-cross-linked liquid was used for generating these lenses. The figure demonstrates that the
maximum radius of curvature of the lenses can be tuned by varying both the temperature of the substrate and the quantity of the liquid. (C) A
TEM grid was used as an object for visualizing under different lenses prepared above. The lenses corresponding to images (a) - (c) have a
maximum radius of curvature k', = 0.46,1.43, 2.5 mm respectively. The scale bar in each figure represents 25 m. This figure demonstrates that
optical lenses of different magnification can be prepared by the proposed method. (D) The figure shows human red blood cells which are known
to be of 6 m in diameter. The specific image is captured by a lens of principle radius of curvature k', = 0.46,1.43, 2.5 and fitted to a CCD
camera. This figure demonstrates that the lenses can be used for imaging biological samples
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GAP-18/13

Electrochemiluminescence of metal clusters: Synthesis, characterization and suitable

for environmental applications

Division(s): Electrodics and Electrocatalysis

PI: Dr. S. Senthil Kumar

Funding agency: DST, New Delhi
Duration: 07.11.2013 to 06.11.2017
Budget (Rs. in Lakh): 44.47

Objectives

To develop novel synthetic protocols for preparing noble
metal clusters by chemical and electrochemical methods
To elucidate the possible mechanism of electron transfer
annihilation of electrogenerated anion and cation
radicals from metal clusters via inter- and intra-band
transitions in the HOMO-LUMO gap or metal clusters
with suitable stabilizer (act as electron donor or acceptor
orredox active co-reactant) in ECL electrode platform
Finally, design simple fabrication of metal cluster-based
ECL electrode assembly to improve the ECL intensity and
thereby enhance the selectivity and sensitivity of analyte
molecule to an extent approaching zepto-molar levels
and possibly single-molecule detection

Unique custom designed ECL setup at CECRI

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

Highlights

B Assembly of a home-made ECL step-up by using various

components such as photo multiplayer tube (PMT), high
voltage amplifier and pico-ampere level sensitivity of
potentiostat with ADC controller

Unique feature of the assembled ECL instruments for
studying not only ECL-based sensor applications but also
to understand the fundamental concept and physico-
chemical properties of light producing molecules and
nanostructured quantum dots

ECL studies using Ru(bpy),”-tripropylamine (TPrA)
system in oxygen saturated neutral PBS at 0.05 V/s. The
effect of different atmospheric conditions, pH and
electrode surface studies confirmed that nanoporous
gold (NPG) has more MMS atoms or active sites than
AuNPs and pc-Au electrodes which are more responsible
to produce more ROS and unusual ECL signals at -0.2
and 0.32 V. These unusual ECL peak intensities on NPG
are linearly increasing with various time intervals of
oxygen gas purging in PBS (pH 7.4). These kinds of more
sensitive and selective unusual ECL peaks on NPG are
more useful in identifying the active sites or MMS atoms
on NPG and to design the biosensor platforms for health

careapplications.
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GAP-08/14

Synthesis, physical and biological applications of supra and super-molecules

Division(s): Electro Organic
PI: Dr. M. Kathiresan
Co-PI: Dr. D. Velayutham

Funding agency: DST, New Delhi
Duration: 03.03.2014 to 02.03. 2019
Budget (Rs. in Lakh): 35.00

Objectives

To develop new charge/electron storage devices,
synthesis of single molecular wires that have to conduct
or show rectifying behavior

To develop new synthetic methodology for the synthesis
of supramolecular architectures

To understand the molecule-molecule interactions that
will lead to several photophysical and biological
applications.

Highlights

Constructed a 2D reversible supramolecular organic
framework from viologen guest molecules and CB[8]
that will have potential applications in the field of drug
delivery systems

The mechanism of self-assembly is: (i) strong stacking of
viologen radical cations (V') in aqueous/phosphate
buffer solution containing excess of sodium dithionite,
(ii) the dimerized species (V'), can be included in to
hydrophobic cavity of CB[8] which additionally
stabilizes the (V"),species

UV-Vis investigation clearly proves that the radical
cations were involved in intermolecular dimerization
and the dimerized species were encapsulated into CB[8]
cavity

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

@ In addition, it was demonstrated that these

supramolecular organic frameworks can be
depolymerized by oxidation in air and again can be
polymerized (intermolecular radical dimerization) by
reduction under an inert atmosphere. Such reversible
systems are of broad interest as they show advantages
over irreversible systems

A key point of these newly-assembled processes are the
high stability of radical cations with the formation of
larger aggregates leading to the formation of 2D assembly
asindicated by TEM. Small angle X-ray scattering (SAXs)
profile of the supramolecular polymer samples showed
broad scattering peaks indicating the internal periodicity
ofthe supramolecular polymer. Thus, the dimerization of
radical cations can be considered as a new strong non-
covalent force to construct highly ordered
supramolecular ensembles for a wide range of
applications.

Future studies will focus on the photophysical and
spectroelectrochemical investigations on these systems
towards reversible electron/charge storage properties.

viologen
monocation rgdica

ESV*

Figure. Scheme depicting the supramolecular self-assembly
process involved in EDV, ETV, and ESV
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GAP-01/15

Enhancement of biomineralization with osteoblast cells on biodegradable Mg-based
amorphous alloy coated a metallic/polymeric substrate for orthopedic implants

Division(s): Materials Electrochemistry ® The morphologies of blood cells on uncoated SS and Mg-
PI: Dr. B. Subramanian based TEMG also show the hemocompatibility.

B The calcium assay showed that the Saos-2 cells grown
Co-PI: Dr. S. Maruthamuthu and differentiated on the control TCPS surface and the

Funding agency: DST-SERB, New Delhi TFMG coated surface had higher minerallevel compared
) to undifferentiated TCPS
Duration: 20.05.2015 to 19.05.2018

® ALP content is an important factor in the bone mineral
Budget (Rs. in Lakh): 36.65 formation and shows a scale of changes during
differentiation. Mg-based metallic glass showed elevated

Objectives alkaline phosphatase levels in comparison to TCPS

m To develop biodegradable Mg-based amorphous alloy controls suggesting cells in maturation phase.

coatings on metals/polymers using physical vapor
deposition methodslike reactive magnetron sputtering.

m To evaluate the mechanical properties, such as elasticity,
hardness, toughness of the developed coatings, etc.

® Todo in-vitro corrosion studies in simulated body fluid

® To study the biological compatibility of the metallic glass
coatings including in-vitro and in-vivo investigations
including intramuscular implantation

® To investigate the microbes interactions with metallic

glass coated implants and to investigate after
intramuscular implantation
The adhesion and proliferation of osteoblasts cells on

metallic glass coated metal/ polymer surface will be (a)... o (b)’ NG
evaluated - wev * TCPS

Undifferentiated|

ii’ " % TCPS Differeatiated
Highlights £ 3.
= Developed Mg based metallic glasses that can be used as i"' =: ‘

bio-implant material owing to its osseointegration

property and biocompatible nature ]

B Biodegradable Mg, Zn, Ca; thin film metallic glasses
(MgMG) over metal and PCL scaffolds have been Figure. Biomineralization studies (a) calcium assay and

fabricated and their biocompatible, hemocompatible and (b) ALP assay
biodegradable behavior were studied along with their
structural properties

® Mg-based TFMG show increased corrosion potential
compared to pure Mg sample. The hemolysis rates of Mg-
Zn-Ca TEMG are quite low (<0.05%), which are far
below the safe value of 0.1%, suggesting that the coating
would not lead to severe hemolysis according to ISO
10993-4:2002.
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GAP-11/15

Synthesis of nano-scale architectures: Study and evaluation of their photophysical and

electronic applications

Division(s): Electro Organic

PI: Dr. M. Kathiresan

Co-PI: Dr. D. Velayutham

Funding agency: DST-SERB, New Delhi
Duration: 01.09.2015 to 31.08.2018
Budget (Rs. in Lakh): 24.54

Objectives

Synthesis of porous organic polymers, characterization
and their application as electrocatalysts and in chemical
catalysis

To synthesize viologen-based nanoscale architectures
and investigation on their electrochromic behavior. The
aim is to enhance the radical lifetime towards
electrochromism by means of supramolecular
interactions

Highlights

Porous organic polymers comprising of triazine and
ethylenediamine (EPOP) were synthesized and
characterized

The as-synthesized sample was carbonized at different
temperatures and its catalytic activity towards the
reduction of 4-nitrophenol (4-NP) and electrocatalytic
activity towards oxygen evolution reaction was
evaluated.

The sample carbonized at 700 °C showed a better
catalytic activity towards OER and sample carbonized at
800 °C showed a better catalytic activity towards 4-NP
reduction

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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Figure. Scheme showing the synthesis of EPOP samples and
their catalytic activity

Synthesized viologen oligomers comprising of 1, 2 and 3
viologen units separated by a butyl spacer. These
viologen pendants bear a dodecyl end group which
renders poor solubility in both organic and aqueous
media. Hence, synthesis of oligoviologens comprising of
1 to 5 viologen units separated by a butyl spacer and ethyl
end groups is under progress.

Oligoviologen comprising of 1, 2 and 3 viologen units
were synthesized and synthesis of4 and 5 are in progress.
Host molecules cucurbit[8]uril and cucurbit[7]uril have
been synthesized in a large scale and will be used for
guest-host interaction studies. Further, the method will
be optimized at a certain host-guest ratio to enhance the
electrochromic behavior of the guest viologen
compound.
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GAP-14/15

Solid state batteries for consumer electronics and ELVs

Division(s): Materials Electrochemistry & CECRI
Chennai Unit

PI: Dr. M. Sathish

Co-PI: Dr. D. Jeyakumar and Dr. K. Ramesha
Funding agency: Ministry of Heavy Industries,
New Delhi

Duration: 11.11.2015 to 31.03.2018

Budget (Rs. in Lakh): 334.73

Objectives

@ Identification and optimization of suitable lithium ion
conducting glass compositions that will enable the
formation of cubic LLZO at lower temperatures

® Optimization of slurry formation to enable very thin
pinhole-free membrane

Highlights

®  Optimized slurry formation to enable very thin, pinhole-
free membrane with different thicknesses and sizes

B Development of solid state electrolyte in combination
with a glass (or) flux and cathode materials that
maximizes density and, electronic and ionic conductivity
Developed LLZO-based solid state electrolyte with the
conductivity in the range of 4 X 10" S/cm and with
optimum thickness

® Fabricated LCO cathode composite electrode as the ion
conducting matrix in addition to the conventional
carbon and PVDF additives

® Demonstrated the all solid state cell and its charge-
discharge ability for several cycles

One layer

~mos F 1 ZE P

Transparent Solid Electrolyte

2.6 —rTr—rTr—r— T
0 20 40 60 80 100 120
Capacity (mAh/g)

: Conductivity 1 mS/cm

Two layers

Figure. Photograph of transparent solid electrolyte membranes, charge-discharge profiles of fabricated all solid state
battery and glowing of a red LED powered using the all solid state battery
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Switching from silicon to organic material
electronics

GAP-15/15

s: New vistas for future generation

Division(s): Materials Electrochemistry
PI: Dr. C. Praveen

Mentor: Dr. M. Sathish

Funding agency: DST, New Delhi
Duration: 12.02.2015 to 12.02.2020
Budget (Rs. in Lakh): 35.00

Objectives

The main objective is to design and synthesize organic
chromophores which could

B Replace conventional SiO, dielectric in micro and
nanoelectronic devices

To extend their role as passivation layers and O, barrier
for germanium or III/V semiconducting materials in
order to promote their use in large area electronics.

In other words, the aim of this project is to prove (proof-
of-concept) that organic high-k dielectrics are a viable
answer for the passivation and the integration of the Ge

and ITI/V materials for the next generation devices.

Highlights

m Synthesized a series (10 compounds) of thienyl spacing
D-mn-A push-pull chromophores end-capped with a
triphenylamine (TPA) donor and tetracyanobutadiene
(TCBD) acceptor in high yields

Acetylenic precursors displayed strong emissive
properties with a large Stokes shift and positive
solvatochromism

Low optical band gap (1.38 to 1.62 eV) coupled with
excellent molar absorptivity (28800 to 90500 M'cm) of
targeted chromophores ensure good light-harvesting
ability

Derived HOMO (-5.31 to -5.16 eV) and LUMO (-3.49 to
-4.31 eV) from electrochemical studies reveal these
materials as promising ones for organic solar cell
applications

An inverse bulk heterojunction (BHJ) photovoltaic
device with a cell configuration of
ITO/ZnO/BHJ/V,0,/Ag was fabricated to demonstrate
the potential applications of these molecular
semiconductors as active layer materials

A reasonable power conversion efficiency ranging from
1.95t0 3.33% has been demonstrated

NPh,
n=1; Eg: 1.55 eV
n=2; E;=1.48¢eV
n=3;E,=138eV

n=1; Egz 1.62 eV
h=2; Eg: 1.48 eV

NPh,

n=1; Eg:1.61 eV
n=2;E,=1.47eV

R—X\._CN R=phenyl;E, =1.56 eV
R = 2-thienyl; E,=1.42eV
R = 3-thienyl; £, =1.50 eV

NC

Figure. New m-conjugated organic semiconductors synthesized for solar cell applications
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ANNUAL REPORT 2017-2018




aiff& ufeaed 2017 - 2018

GAP-21/15

Hierarchical composite nanostructure photocatalysts for efficient water splitting under
solar light irradiation

Division(s) involved: Materials Electrochemistry Highlights

PI: Dr. M. Sathish ® Non-noble metal-based photocatalyst - Cu-Cr,0, core-
hell -catal Ti h 1

Funding agency: MNRE, New Delhi she structtured co-cata Y.st on TiO, 'p otoc.a‘Fa yst
showed a high photocatalytic H, production activity of

Duration: 01.03.2016 to 28.02.2019 82,390 umolh-1g-1cat

Budget (Rs. in Lakh): 33.08 B CuO-Cr,0,/TiO, catalyst showed no significant change
in photocatalytic activity during recycleability test for

three cycles for three days
m Effective shuttling of photo-excitons on Cds/NiO
Objectives core/shell photocatalysts for enhanced photocatalytic

B To develop efficient and stable photocatalysts (using h).ldro.genproductlon . ]
" ® Titania wrapped cadmium sulfide nanorods for
core/shell concept) for overall water splitting under solar ; .
e photocatalytic hydrogen generation has been
light irradiation. i
. o L synthesized
m Synthesis, optimization, characterization and

photocatalytic activity tests for H, production using
Semiconductor core @ Semiconductor shell
nanostructures.

B Detailed photocatalytic studies on stability, recyclability
and relative quantum efficiency measurements to obtain
the best catalyst system

4

ar light  suppress Photocorrosion

Figure. HR-TEM images of core-shell nanostructured
Cu-Cr,0, co-catalyst

N
2 h>  URra thin Shell

Figure. Core-shell structured photocatalyst
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GAP-22/15

Applications of homogeneous gold catalysis and C-H activation reactions for the

synthesis of bioactive carbo- and heterocycles

Division(s) involved: Materials Electrochemistry
PI: Dr. C. Praveen

Mentor: Dr. M. Sathish

Funding agency: DST-SERB, New Delhi
Duration: 01.12.2015 to 30.11.2018

Budget (Rs. in Lakh): 19.44

Objectives

® To synthesize carbo- and heterocycle products
mimicking natural products and clinical drugs by
utilizing transition metal catalysis as the key step

®m To execute the synthesis in an environmentally benign
process using a recyclable catalyst

®m To investigate the pharmaceutical activity of the
prepared pharmacophores in different bioassays

® To assess the bio-activity and structure-activity
relationship (QSAR, molecular docking, molecular
dynamics, etc.)

® To explore the use of synthesized compounds in various
pharmaceutical industries following phase-I, phase-II,
and phase-III trials after understanding the bio-
availability and toxicology.

Highlights

A fast, mechnochemical and solvent-free synthesis of
substituted tetrahydropyrimidines and
octahydroquinazolines using Au(III) catalysis has been
developed

® Tetrahydropyrimidines and octahydroquinazolines were
successfully employed for anticonvulsant potency

B New hybrid pharmacophores by merging
Baylis-Hillman and click chemistry under ball-milling
conditions were synthesized in high yields and with
excellent regioselectivity

B The substrate scope of the reaction was broadened to
include alkyl, benzyl, and aryl groups. A catalytic amount
of CuO nanoparticles (CuO NPs, < 50 nm) which was

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

used to carry out the click reaction could be easily
recovered by simple centrifugation, and CuO NPs were
found to be catalytically active for almost six cycles

Other highlights includes: (i) solvent-free reaction
conditions, (ii) short reaction time, (iii) no rigorous
solvent extraction, (iv) good to excellent chemical yields,
(v) 100% atom economy, (vi) CuO NP recycelability, (vii)
good enantioselectivity, and (viii) low reaction
temperatures

The developed protocol significantly broadens the scope
of mechanochemistry as it involves two dissimilar
reactions with equal aplomb in a sustainable fashion.
Biological assays and in silico studies revealed that
compound 4m was most active in terms of its zone of
inhibition (22 mm), MIC (16 pug mL"), and binding
energy of —11.37 kcalmol

s ———— =0
CUONP (2.5 mol%) o
\ #~pn-R°
Zr0, (6 balls), 400 rpm, 15 min —F N

O Me
e o
N\—/\_,/N ) HQ},%)‘0
(25 mol%) U /] =0
CUONP (2.5 mol%) ]

Zr0, (6 balls), 400 rpm, 15 min
Yield = 78%; er = 91:09; ee = 82

Y
z
g

Lo

Q Solvent-free conditions  Q Short reactiontime Q@ Good to excellent yields @ No solvent extraction
Q No high lemperature  Q 100% atom economy Q CuONP recyclability Q Good enantioselectivity

Figure. Synthesis of oxindole-triazole pharmacophores via

mechanochemistry

Me

Oy N
0]

HO, J=

0

Ll

V\N

N=N

Figure. Single crystal XRD of compound 4e and its
molecular structure
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GAP-01/16

A supramolecular approach to improve the efficiency of enzyme mimic catalysis

Division(s) involved: Electro Organic

PI: Dr. K. Selvakumar (Inspire Faculty)

Mentor: Dr. D. Velayutham

Funding agency: DST, New Delhi
Duration: 07.12.2015 to 06.12.2020
Budget (Rs. in Lakh): 35.00

Objectives

To design and synthesize biomimetic catalytic system
that combines the molecular recognition element and
catalytic active site near a hydrophobic scaffold. Such
catalytic systems are expected to catalyze the chemical
reaction in mild aqueous conditions with enhanced
substrate selectivity and the catalytic efficiency

To construct supramolecular catalytic sensor array

Highlights

Metallophthalocyanine and metallophthalocyanine
embedded graphene oxide/reduced graphene oxide
(GO/rGO) materials, named CuPc (1), MnPc (2), GO-
CuPc-PDA (3), GO-MnPc-PDA (4), rtGOCuPc-PDA (5),
rGO-MnPc-PDA (6), (where CuPc =
phthalocyanine, MnPc = Manganese phthalocyanine,

Copper

PDA = polydopamine) were synthesized and dip coated
over the glassy carbon electrode (GCE) surface to yield
anarray of six electrodes (1'-6')

Distinct voltammetric oxidation signals towards the
different biothiols, such as Cysteine (Cys), Glutathione
(GSH), and Homocysteine (Hcys) by each of these
electrodes

The collective response of the electrode array was
analyzed using chemometric analysis, such as linear
discriminant analysis (LDA), which enables the
simultaneous detection of Cys, GSH, and Hcys in the
phosphate buffer

The application of electrode array technique to the
biomarker detection is often complicated due to the non-

specific interferences of protein components present in
biofluids

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

B A proof-of-principle demonstration made in which the

above interference in discriminatory sensing of thiols can
be circumvented via combining cross-reactivity of the
electrode array with selective thiol reporting process of
redox indicators (RIs), such as ascorbic acid (AA),
dopamine (DA), and uricacid (UA)

The discriminatory ability of the electrode array towards
different biothiols and their concentration spiked in goat
plasma sample is shown below as LDA score plot
Metallophthalocyanine and metallophthalocyanine
embedded graphene oxide/reduced graphene oxide
(GO/rGO) materials, named CuPc (1), MnPc (2), GO-
CuPc-PDA (3), GO-MnPc-PDA (4),rGOCuPc-PDA (5),
rGO-MnPc-PDA (6), (where CuPc =
phthalocyanine, MnPc = Manganese phthalocyanine,

Copper

PDA = polydopamine) were synthesized and dip coated
over the glassy carbon electrode (GCE) surface to yield
anarray of six electrodes (1'-6")

Distinct voltammetric oxidation signals towards the
different biothiols, such as Cysteine (Cys), Glutathione
(GSH), and Homocysteine (Hcys) by each of these
electrodes

The collective response of the electrode array was
analyzed using chemometric analysis, such as linear
discriminant analysis (LDA), which enables the
simultaneous detection of Cys, GSH, and Hcys in the
phosphate buffer

The application of electrode array technique to the
biomarker detection is often complicated due to the non-
specific interferences of protein components present in
biofluids

A proof-of-principle demonstration made in which the
above interference in discriminatory sensing of thiols
can be circumvented via combining cross-reactivity of
the electrode array with selective thiol reporting process
of redox indicators (RIs), such as ascorbic acid (AA),
dopamine (DA), and uricacid (UA)

The discriminatory ability of the electrode array towards
different biothiols and their concentration spiked in goat
plasma sample is shown below as LDA score plot
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Figure. LDA score plot showing the discriminatory sensing of biothiols and their
concentrations (in uM) spiked in goat plasma samples
B

Lecture by Dr. Andrea Sorrentino, Italy & Dr. Giovanni Landi, Italy
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GAP-06/16

Investigation of the performance of two-dimensional nanomaterials towards

biomedical application

Division(s) involved: Electrodics and

Electrocatalysis

PI: Dr. Mukesh Mishra (NPDF)

Mentor: Dr. Subbiah Alwarappan
Funding agency: DST-SERB, New Delhi
Duration: 04.07.2016 to 03.07.2018
Budget (Rs. in Lakh): 19.20

Objectives

The two-dimenstional nanosheets of graphene, MoS, and

WS, are the target materials of interest in this work. The

objectives are:

To optimize the quality and quantity of two-dimensional
nanosheets and quantum dots of target materials

B To determine the degree of sensitivity of two-

dimensional nanosheets and quantum dots of graphene,

MoS, and WS, sheets towards the detection of disease-
affected cells

To find out the role of ligand in the biomedical
application of two-dimensional nanosheets and

quantum dots of graphene, MoS and WS sheets

Highlights

High quality and high throughput synthesis of two-
dimensional nanosheets and quantum dots and metal
nanoparticles for imaging and advanced sensing
purposes

The effects of soaking and sonication on the sensing
behavior of two-dimensional nanosheets are near

® Optimization of power and time period of microwave completion
treatment to form quantum dots of target materials B Evaluated theloading power of bulk and nanosheets
To study the behavior of graphene, MoS, and WS, ™ The sensing behavior of quantum dots towards metal
nanosheets and their quantum dots towards biomedical ionsand biomolecules are under progress
application such as drug delivery, cancer therapy, and Chemical synthesis of hybrid nanosheets for sensing
biological imaging application is under progress
® To investigate the possible modification to optimize the
biomedical applications of graphene, MoS, and WS,
nanosheets
— A — L —

MoU between CECRI and Hindustan Zinc Limited (HZL), Udaipur

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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GAP-08/16

Organic and inorganic halide perovskite for high-performance solar cell

Division(s) involved: Materials Electrochemistry
PI: Dr. Ramesh Mohan (DST-Inspire Faculty)
Mentor: Dr. M. Sathish

Funding agency: DST, New Delhi

Duration: 19.09.2016 to 18.09.2021

Budget (Rs. in Lakh): 35.00

Objectives

B The environmentally stable organic solar cell and
organometallic halide perovskite solar cell will be
fabricated by replacing the molecular species and device
with larger and denser crystalline domains

m The ITO-free large area device from 1, 3, 5, and 10 cm’
areas will be fabricated with maintaining the efficiency
above 7 %

Apart from the spin coating method, large area device
fabrication will be made with other coating methods such
asblade coating, spraying, printing, slot-die coating
Further, the toxic Pb will be gradually replaced with an
environmentally friendly divalent group element to
maintain the reasonable performances

Highlights

B The effect of air processed polymer solar cells fabricated
from conjugated polymers and fullerene derivatives poly
(3-hex-ylthiophene) and [6, 6]-phenyl-C61-butyric acid
methyl ester functioning as donor and acceptor materials

m The device architecture was Cs,CO,/P3HT:
PCBM/V,0,/Al

B The spin rate of the Cs,CO, and P3HT: PCBM layer was
subjected to vary and its device performance was
evaluated

B The performance of the device demonstrated under air-
processed conditions delivered a photo-conversion
efficiency 0£0.1%

B The photo-conversion efficiency was enhanced from 0.1
to 1.43% with the J_of 5.6 mA cm™ V_ 0of0.55V and FF
0f0.454 by varying the spin conditions

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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Figure. J-V characteristics curve of (a) Cs,CO, at different
solvents and (b) optimized cells
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GAP-09/16

Investigation of high-performance electrodes and electrolytes for advanced zinc-

bromine redox flow batteries

Division(s) involved: Electrochemical Power

Sources

PI: Dr. P. Ragupathy

Co-PI: Dr. P. Periasamy

Funding agency: DST-SERB, New Delhi
Duration: 19.09.2016 to 18.09.2019
Budget (Rs. in Lakh): 42.42

Objectives

To investigate the electrocatalytic effect of graphene,
graphene oxide, functionalized graphene (-OH, -
COOH), doped graphene (N, B F) and graphene/MO
composites (M = Mn and Co) on bromine/bromide
redox couple for zinc bromine redox flow battery

To study the effect of electrolyte concentration on the
stability of the electrochemical interface and to estimate
of polarization behavior of the proposed electrocatalytic
electrodes for both zinc and bromine electrodes in unit
cells (5X 5cm’)

To understand the influence of zinc dendrite by various
morphological changes on zinc electrode during zinc
deposition and dissolution

To evaluate the cell performance of ZBB with graphene-
based electrocatalysts and novel class of electrolyte to
demonstrate prototype zinc bromine redox flow battery

DC power supply

B To understand the influence of zinc dendrite by various

changes on zinc electrode during zinc deposition and
dissolution

® To evaluate the cell performance of ZBB with graphene-
based electrocatalysts and novel class of electrolyte to

demonstrate prototype zinc bromine redox flow battery

Highlights

B Demonstrated a single step synthesis of halogen

functionalized graphenes (HGs) through
electrochemical exfoliation of graphite in aqueous
potassium halide solutions

The degree of halogenation was found to vary between
2.32and 0.26 atomic % in fluorinated graphene (FG) and
iodinated graphene (IG), respectively, which could be
attributed to the difference in reactivity of the halogen
species generated during the exfoliation process

Among all HGs, FG has shown the superior
electrocatalytic behavior for 2Br /Br’ redox reaction. The
anodic (11.2mA cm™) and cathodic (10.7 mA cm ) peak
current densities are higher for FG than that of other
halogenated graphenes

Enhanced electrochemical performance in terms of
efficiency (81% of voltaic efficiency and 72% energy
efficiency) and durability up to 350 cycles for ZBB flow
cell fabricated with FG as bromine electrode

Zinc Bromine Redox Flow Battery
~

Figure. Schematic representation of the synthesis of halogenated graphene and zinc bromine redox flow battery
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GAP-11/16

Nanostructured materials for electrocarboxylation process in protic ionic liquid

medium

Division(s) involved: Electro Organic
PI: Dr. V. Suryanarayanan

Co-PI: Dr. D. Velayutham

Funding agency: DST, New Delhi
Duration: 12.09.2016 to 11.09.2019
Budget (Rs. in Lakh): 23.00

Objectives

B Electrochemical deposition of nanostructured alloy
materials in ionic liquid medium and their
characterization

B Application of the materials for electrocarboxylation
process

Highlights

Electrochemical synthesis of silver (Ag) and
silver—copper (Ag-Cu) bimetallic composite electrodes
on a GC substrate in triethylammonium acetate (TEAA)
by electrodeposition to investigate their suitability as
cathodes for the electrocarboxylation process

®m Higher reductive current on the electroreduction of
benzophoenone in the presence and absence of carbon
dioxide for the Ag-Cu composite containing 23% of Cu
(Ag77-Cu23) than that of other Ag-based composite
electrodes

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

B The reaction mechanism involves the chemical reaction
between the electrogenerated anion radical (Ph),CO and
CO, followed by a rapid one electron reduction process to
form benzilicacid

B The efficient generation of anion radical from the
electroreduction of benzophenone by Cu-Ag dendritic
structures during the carboxylation of benzophenone in
this medium, is a key step for the improvement on the
yield of the product

100
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Figure. Potentiostatic electrocarboxylation of benzophenone (0.1 M)
on different electrode materials in 0.1 M TBABF, /DMF medium.
Applied potentialis 1.90 V vs Ag/AgCl
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GAP-14/16
Biocarbon anodes for energy storage device applications
Division(s) involved: Electrochemical Power B Qualifying select biocarbons as anodes for lithium-ion
Sources and sodium-ion batteries; bioscaffold for sulfur infusion

in Li-S systems

PIL Dr. N. Kalaiselvi B Preparation of composites with other carbon/metal
Funding agency: DST-SERB, New Delhi oxide/electrode for multifarious device applications

Duration: 16.11.2016 to 15.11.2019 including supercapacitors _
Evaluation and comparison of the electrochemical

Budget (Rs. in Lakh): 19.83 performance of series of biocarbons in batteries and
A supercapacitors
Objectives pereap . .
B Recommendation of potential anode/electrode
B Preparation and activation of carbon derived from candidates for lithium-ion, lithium-sulfur and sodium-
domestic and industrial biomass waste through filth-to- ion batteries, and supercapacitors
wealth conversion ®m Can we suggest one biocarbon suitable for multifarious
®m Development of heteroatom(s) doped biocarbons by device application with superior electrochemical
choosing appropriate waste/adoption of suitable properties?
treatment
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Figure. Electrochemical studies of CPC/Sb,S, anode in SIBs (a) CV curves obtained in the range of 0.01 to 2.5 V potential window at various
scan rates (b, ¢) Charge-Discharge studies of pristine and CPC/Sb,S, at a current density of 1000 mA g (d, e) rate capability of CPC/Sb,S, (f)
relationship between peak currents and sweep rates of CPC/Sb,S,
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Highlights

Waste derived bio-carbon electrode material: Corn silk
(domestic waste) and coir pith (industrial waste) driven
electrode materials were prepared and activated with
KOH, prior to the investigation or composite formation
and subsequent application in storage devices

Corn-silk derived carbon (CSC) synthesized by simple
KOH activation exhibited the electric double layer
capacitive (EDLC) behavior with long term
electrochemical stability

The reaction mechanism associated with the surface of
CSC electrode does not obey the diffusion controlled
process

Galvanostatic cycling behavior of CSC electrode exhibits
an initial capacity value of 60 mA h g" and the capacity
retention value at the 1000" cycle (when compared with
the initial cycle) is more than 70 % substantiating the
excellent stability of the chosen CSC electrode material

A maximum specific capacity of 256 mA h g at a tested
current density of 0.1 A g for CSC electrode

aiff& ufeaed 2017 - 2018

Full cell performance of the CSC electrodes in a device
using various cell architectures such as coin and flexible
symmetric pouch cell revealed CSC as a good electrode
material for capacitor applications also apart from its
application in batteries

Coir pith derived carbon (CPC) added with Sb,S, has
been investigated for its use as a potential anode in
lithium- and sodium-ion batteries (LIBs and SIBs)

In LIBs, CPC/Sb,S, composite anode delivers a discharge
capacity of 1100 mAh g for 200 cycles at a current
density of 100 mA g and withstands a higher capacity
than pristine anodes in LIBs

In SIBs, CPC/Sb,S, composite anode delivers a discharge
capacity of 220 mAh g ata current density of 1000 mA g
for 200 cycles

The synergistic effect of CPC and Sb,S, leads to the
highest capacity values at various current rates in both
LIBsand SIBs.

Dry room facility for Li-ion battery fabrication

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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GAP-23/16

Morphology tuned nanomaterials through electrochemical method for hemoglobin,

creatinine, sweat, lactate and urea bio-sensing applications

Division(s) involved: Electrodics and
Electrocatalysis

PI: Dr. S. Sasikala (NPDF)

Mentor: Dr. V. Ganesh

Funding agency: DST-SERB, New Delhi
Duration: 01.02.2017 - 01.02.2019
Budget (Rs. in Lakh): 19.20

Objectives

B Preparation of various size- and shape-controlled
nanostructures of metals like gold, copper and nickel
using electrochemical methods

® Structural and morphological characterization of the
resultant materials using spectroscopic, microscopic and
electrochemical techniques

B Exploring the possibility of employing such
nanostructured materials for human sweat analysis

B Design and fabrication of electrochemical biosensors for
lactate, urea, hemoglobin, creatinine, and sweat

B Development of electrochemical methodologies for
sensing of lactate, urea, hemoglobin, creatinine, and
sweat using unconventional electrolytes and explore
them for (bio)sensing applications.

Highlights

m A template-free, low cost, simple and novel bio-assisted
synthesis of efficiently architectured nanostructures -
Fe,O, and their electrochemical applications for
detection of bio-analytes

m Various nanostructures of -Fe,O, namely, nanospheres,
nanograsses and nanowires prepared using a bio-
surfactant namely Fenugreek seeds (FS) extract through
co-precipitation method by following “green” route

m Good electrochemical activity of the prepared -Fe,O,
nanostructures towards sensing of bio-analytes such as
uric acid and dopamine in a reproducible, stabe, and
selective manner

m These materials can be used for healthcare diagnostic
applications especially for kidney diseases and human
sweat related diseases

Nanospheres
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Iron oxide
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Figure. Schematic representation of iron oxide nanostructures prepared from a bio-surfactant and their
utilization for electrochemical sensing of uric acid and dopamine
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GAP-01/17

Erosion and erosion-corrosion performance of electrodeposited copper and its alloys

Division(s) involved: Corrosion and Materials B Application of electrochemical measurement techniques
Protection to erosion-corrosion to characterise the synergistic
effects

PI: Dr. Rakesh C Barik ® Influence of surface hardness, pulse duty cycle on the
Co-PI: Dr. S. Mohan thickness of copper deposits on synergy during erosion-
Funding agency: DST, New Delhi corrosion
Duration: 24.03.2017 to 23.03.2020 Highlights
Budget (Rs. in Lakh): 31.12 Successfully electrodeposited less porous and fine grains

o of copper on mild steel at lower peak current density and
Objectives higher duty cycle
m Corrosion performance of copper and electrodeposited ~ ® Studied the corrosion performance of direct and pulse

copper and copper-nickel alloys copper electrodeposited substrates
m Corrosion performance of coated copper in particularto ~ ® Flow corrosion properties studied by rotating cage rig -

the influence of various electrochemical deposition corrosion rate decreased with increased flow velocity

parameters (direct current and pulse current) ® Studied the influence of duty cycle on the thickness of
® Synergistic effects of erosion and corrosion in sand copper deposits, bath temperature, and pH - thickness

slurriesin ajetimpingement and rotating cage rig increased with increasing frequency of deposition
B Mass transfer kinetics of cathodic reactants such as

dissolved oxygen (mass transfer kinetics as a function of

flow rates)
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Figure. (a) Flow rig, (b) coating thickness and (c) corrosion rate
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GAP-02/17

Chemical synthesis and characterization of novel polymelamine and metal coordinated
polymelamine for energy storage and generation applications

Division(s) involved: Electrochemical Power
(s) m The difference was found to correlates with electrical

conductivity (2.6 S/cm vs. 2.0 S/cm), tap density (0.58
PI: Dr. K. Senthilkumar (NPDF) g/cm’ vs. 0.68 g/cm’) and carbonaceous defects (0.99 vs.

Sources

Mentor: Dr. S. Gopukumar 1.15) of type A and type B hard carbon, respectively.

Funding agency: DST, New Delhi

Duration: 01.03.2017 to 28.02.2019 R
—VW
Budget (Rs. in Lakh): 19.20
Z
=
bt
Objectives £
® Chemical synthesis of polymelamine using melamine
and sodium hypochlorite. The synthesized
polymelamine will be applied to supercapacitor and
lithium ion batteries T T T T
5 15 25 35 45

m Synthesis of nickel co-ordinated polymelamine for 20 (Degree)
supercapacitor application E

m Synthesis of cobalt co-ordinated polymelamine for

supercapacitor application

m Synthesis of seed mediated platinum nanoparticle
growth over polymelamine for methanol fuel cell
applications

Highlights

Intensity

m Identification of high rate capable hard carbon derived
from Prosopis juliflora (seemai karuvelam) tree as anode
material for sodium ion batteries

m Recently, Madurai High Court issued an order to

completely remove Prosopis juliflora (seemai karuvelam) 10 20 30 40 50 60
trees throughout Tamil Nadu state as they occupy 25% of 26 (Degree)

farming land and consume more ground water for their

growth. Itis highly important to use the removed treesas ~ Figure. XRD patterns of sapwood (black) and heartwood (red) of

valuable products. We have used Prosopis juliflora treeto ~ Prosopis Juliflora tree. The right side patterns correspond to the hard
synthesize hard carbon and demonstrated its carbons derived from sapwood (black) and heartwood (red),

applications in sodium ion batteries respectively. Note: Th? crystallinities of sapwood and heartwood are
® Identification of two types of hard carbons, namely, type 35% and 439%, respectively
AandtypeB
B The application of type A hard carbon as anode material

for sodium ion batteries
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Figure. a) Peak separation vs. current density of Type A and Type B hard carbons.
b) IR drop vs. current density of Type A and Type B hard carbons
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GAP-03/17

Nanoionics: Molecular design principle and charge transport in confined systems for

the development of next-generation electrochemical device applications

Division(s) involved: Materials Electrochemistry B Developed an ultrafast humidity responsive flexible
PL Dr. Karthik Krishnan (DST-Inspire Faculty) planar device for human respiration monitoring
T Y ® Humidity sensing behavior of the polymer-based planar
Co-PI: Dr. B. Subramanian devices - a polyethylene oxide-phosphotungstic acid
Funding agency: DST, New Delhi (PEO-PWA) thin film placed between an opposing inert
) electrodes
Duration: 14.12.2016 to 13.12.2021 ® Optimized the device configuration and PWA salt
Budget (Rs. in Lakh): 86.27 concentration in the PEO matrix
The ultrafast response (~50 ms) and recovery (~52 ms) of
Obiectives the humidity sensor enabled to study the real-time
) human respiration monitoring
® Development of nanoionics for various electrochemical ~ w The ultrafast response-recovery time for this sensor is
devices ascribed to their self-assembled lamellar-like structures
of the PEO-PWA matrix polymer that provides long-
Highlights range continuous proton transport path in the polymer
B Manipulation of ionic transport in the self-assembled interface
polymer thin films for the development of novel " Possible development of polymer-based flexible
electronic devices with the ultrafast operation and low- humidity sensor for practical “applications such as
power consumption wearable health and environmental monitoring devices
(a) (b)o1o — .
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Figure. (a) Schematic of the fabricated flexible planar ITO/PEO-PWA/ITO device (inset shows the photograph of the sensor on a PET
substrate), (b) RH dependent I-V plots of the device under flat condition, (c) schematics of the proposed proton transport mechanism in a

planar device under normal and fast breathing. (d) 3D-AFM image of PEO-PWA thin film, representing the lamellar-like polymer structure,

and (e) the corresponding surface roughness profile reveals the occurrence of uniform film morphology with a roughness of < 13 nm
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GAP-05/17

Scanning tunneling microscopy studies of porphyrins and phthalocyanines

Division(s) involved: Corrosion and Materials
Protection

PI: Dr. Saranyan Vijayaraghavan
Funding agency: DST, New Delhi
Duration: 01.04.2017 to 31.03.2020
Budget (Rs. in Lakh): 41.00

Objectives

® Tostudy the electronic effects on metal single crystals

B To study porphyrin and phthalocyanine single molecules
with metal centers and tailoring nanostructures

® Studying charge transfer complexes

Highlights

B Characterization of Si(111) single crystals in UHV
B STM studies of crystalline behavior of Si
B Voltage dependant studies of phthalocyanine molecules

Si(111) crystals were used as a platform for studying charge
transfer complexes using phthalocyanine and related
molecules. A successful estimation of the charge transfer
complex is planned to be studied and characterized with
XPS, STM and TERS. Herein, both scanning tunneling
microscopy studies and atomic force microscopy studies
were carried out for analyzing the crystalline behavior of Si
and the molecules. The charge transfer idea was extended to
study dichalcogenides with phthalocyanines as this kind of
interaction is highly useful in energy related applications
and tribology. WS, nanosheets were prepared by exfoliation
technique. Typically, 3 ml of DMF was added to 0.3 gm of
bulk WS, powder and was ball milled for 3 hr. at 300 rpm.
The resulting suspension was then probe sonicated for 4 hr.
Copper phthalocyanine (CuPc) solution was prepared by
dissolving 0.1 mg of CuPc into 10 ml of DME CuPc
functionalized WS, nanosheets were prepared by stirring
equal volumes of WS, nanosheets and CuPc suspension
overnight. The functionalized nanosheets were
characterized using Raman, UV, PL and HR-TEM studies.
The work is still confined only to CuPc and chalcogenides.
Porphyrin related work will commence based on the results
we obtain here.

Figure. AFM image of WS, nanosheets

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

Figure. HR-TEM image of functionalized nanosheets
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GAP-06/17

Electrodeposition of silver, gold, brass and some of the refractory metal from ionic
liquids and assessment of these deposits in the electrocatalysis and industrial

applications

Division(s) involved: Electroplating and Metal Highlights

Finishing m Developed a facile one-step normal and variable
PI: Dr. Shailendra Kumar Jha frequency ultrasonic-wave assisted electrodeposition

Co-PI: Dr. S. Mohan route to prepare AgPd alloy nanostructure catalyst films

on glassy carbon plate from an ionicliquid medium
Funding agency: DST-SERB, New Delhi The as-synthesized AgPd nanoparticles have been

Duration: 05.04.2017 to 04.04.2020 explored as bi-functional electrocatalyst, e.g., electro-
T o reduction of H,0, and methanol electrooxidation

Budget (Rs. in Lakh): 23.07 m Ultrasonic wave electrodeposited AgPd (specifically 45
kHz) shows low detection limit (26.72 nM) for H,O,
Objectives sensor and excellent electrocatalytic activity towards

m Identification of air and water stable ionic liquids for methanol electrooxidation

electrodeposition of proposed metals and alloys

Application of electrodeposited metals and alloys in /

h
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Figure. Electroreduction of hydrogen peroxide (H,0,)
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GAP-11/17

Redox flow batteries for renewable energy storage applications

Division(s) involved: Electrochemical Power

Sources

PI: Dr. M. Ulaganathan (Ramanujan Fellow)

Mentor: Dr. P. Ragupathy

Funding agency: DST-SERB, New Delhi
Duration : 05.06.2017 to 04.06.2022
Budget (Rs. in Lakh): 89.00

Objectives

To investigate and develop a novel electrolyte for the new
vanadium redox flow cell

Optimization of the electrolyte solutions leading to
energy density of around more than 25 Wh/l and
operating temperature range of 0 to 50 °C by increasing
the solubility of the vanadium in the supporting
electrolyte

Development and optimization of ion exchange
membranes for the novel vanadium redox flow cell

To develop the electrode materials with good catalytic
activities for enhance the reaction kinetics

To develop and test the vanadium redox flow single/stack
cell for demonstration.

Highlights

B Optimized vanadium based electrolyte with high

concentration

Chemically modified effective electrode materials
towards better catalytic activity

Developed a new Zn-V metal hybrid redox flow battery
using Zn*'/Zn"and V*'/V" redox couples exhibiting high
voltage which is merely close to that of Zn-Br, flow
battery

Higher energy density of Zn-V flow battery than that of
conventionally used Zn-Br, and all vanadium flow
batteries

Highly stable vanadium-based electrolyte of Zn-V flow
battery is advantageous over the bromine counterpart
used in the case of Zn-Br, flow battery

The over potential drop in Zn-V flow battery is two times
lower than that of the Zn-Br, system

The new Zn-V system delivered a high power density of
840 mW.cm™ and the cell fabricated using microporous
separator exhibits a high energy efficiency of 80%
whereas it is observed about 71% for the Nafion-117
based system.

High voltage, high energy density, eco-friendliness, low
electrode polarization, less corrosiveness and high
efficiency of the present Zn-V system enable to the
development of viable futuristic off-grid energy storage
technology
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Figure. Schematic representation and the efficiency of the new Zn-V flow cell
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GAP-12/17

Electrochemical biosensors for the detection of harmful chemicals in the agricultural

products applications

Division(s) involved: Electrodics and

Electrocatalysis

PI: Dr. Subbiah Alwarappan

Funding agency: DST-SERB, New Delhi
Duration: 10.04.2017 to 09.04.2019
Budget (Rs. in Lakh): 19.20

Objectives

To synthesize and characterize biocompatible
nanostructured iron oxide (Fe,O,) and reduced graphene
oxide (rGO) materials

To fabricate screen printed electrode with nano-interface
for theimmobilization of oxalate oxidase enzyme

To understand the electrochemical reaction mechanism
that occurs at the oxalate oxidase nanomaterial modified
screen-printed electrode

To optimize nanomaterial, scan rate, pH, incubation
time, oxalate oxidase loading amount and w/v% of
chitosan membrane for maximum voltammetric signal
related to the nanomolar concentration of oxalate

To investigate the analytical response characteristics of
the developed nano-working electrode

B To design and develop multiple linear regression

algorithms based prototype electronic tongue for the
quantification of oxalate in spinach and beet greens
samples

Highlights

® Proposed FTIR coupled with principal component

analysis (PCA) for beetroot and dwarf copperleaf quality
analysis during cold storage at 0 °C

Quality discrimination of beetroot and dwarf copperleaf
using principal component analysis

Nonlinear regression model based on biphasic dose-
response function was adopted to develop T,time and
£’1,4v time models and the developed model could
precisely detect the age of beetroot and dwarf copperleaf
No sample pre-treatment is essential

B An accuracy of 97.5 and 99% towards predicting the

beetroot and dwarf copperleaf quality, respectively

The proposed analytical method is rapid, simple, easy to
operate and suitable for continuous monitoring of age
during production, storage, distribution and
transportation of beetroot

Dwarf copperleaf
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Figure. FTIR spectra of dwarf copperleaf samples recorded for a period of 5 days in the spectral ranges of 2982 -
3680 cm™ and 1555 - 1700 cm™ and their principal component analysis for dwarf copperleaf quality classification
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GAP-16/17

Materials and related storage devices for grid deprived communities

Division(s) involved: Electrochemical Power

Sources, IISc., Bengaluru & IIT, Bhubaneswar
PI: Dr. N. Kalaiselvi
Co-PI: Dr. Vijayamohanan K. Pillai

Funding agency: DST, New Delhi
Duration: 17.08.2017 to 16.08.2020
Budget (Rs. in Lakh): 60.00

Objectives

To design and develop cost-effective nickel-iron
batteries. Prototypes will be developed in association
with M/s. Lifeguard Energy Technologies, Gurgaon

To find novel catalysts based on earth-abundant, non-
noble metal-based systems and electrolytes which would
lead to primary as well as re-chargeable metal-air battery
systems with very good characteristics. The metal-air
systems that would be developed are based on zinc-air,
lithium-air, and other possible chemistries

Development of prototypes in collaboration with
M/s. Amara Raja Batteries Ltd., Tirupati, for high-end
applications with exceptionally high energy densities will
be the ultimate goal

To design, develop and demonstrate advanced MnO,-
based symmetric ultracapacitors and related power
devices

® Todevelop novel electrolytes based on gel polymers

Development of hybrid capacitors based on battery and
supercapacitors

Highlights

Corn silk derived carbon (CSC) electrode based half-cell
configuration cycled between 1.5 to 4.2 V potential
region stores sodium ions at the surface of carbon and
deliversa capacityof 265mAhg'at 100mA g

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

m CSC electrodes tested in asymmetric cell configuration
in the form of coin and pouch cell assembly. Of the two
configurations, the maximum specific energy density of
109 Wh/kg (0.324 A g') and a power density of 12.16
kW/kg (at 2.5 A g') are achieved at different current
density conditions deployed, for the coin cell system

B The practical feasibility of the fabricated SIC energy

storage system has been successfully demonstrated by
lighting the blue LED for 2 min. and running a clock for
25 min.
The superior storage behavior of CSC electrode in
sodium ion capacitor could be attributed to the larger
specific surface area, microporous nature of carbon, the
presence of nitrogen and the suitable pore volume, which
are the factors responsible to accommodating more
number of sodium ions in its structure

® This work showcases a new route to develop sodium ion
capacitors using a reusable activated carbon from the
biowaste, bestowed with low cost
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Figure. Electrochemical performance of symmetric CSC coin and
pouch cell devices in the potential window 0.01 to 2.5 Vin 1 M
NaClO, dissolved in EC/PC (1:1 v/v) electrolyte (a, b) galvanostatic
charge-discharge profile of CSC at various current (c) Rate capability
studies of CSC electrode and (d) Cycling performance of symmetric
CSC devices (e) EIS spectroscopy of symmetric devices corresponding
to initial and after cycled at 1000 mA g' current density (f)
Demonstration of pouch cell device
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GAP-19/17

Metal oxides anchored graphene nanosheets for fabrication of energy storage devices

Division(s) involved: Electrochemical Power Highlights
Sources & NIT, Trichy m Testing and evaluation of samples prepared at NIT,
PI: Dr. N. Kalaiselvi Trichy for their potential application in supercapacitors

. o ) ® Inferior capacitance and cycling behavior of Mn,0,~-GO
Funding agency: DST-Nanomission, New Delhi samples received from NIT while testing with two
Duration: 14.09.2017 to 13.09.2020 different electrolytes viz., 6M KOH and 1M Na,SO,
Budget (Rs. in Lakh): 25.05 u Ana.1y51s Mn,0,-GO composite through X}.ID (of as

received and post cycled samples) analysis showed

certain inherent issues with respect to purity, structure

Objectives and phase stability along with conductivity issues.

Suggestions provided to overcome the issues to have

. e . . .
Ultrasound-assisted synthesis of different categories of materials with better electrochemical performance

metal oxide anchored graphene nanosheets and studying Development of in-house prepared carbonaceous
electrodes from Jamun shell at CSIR-CECRI for

supercapacitor applications

their energy efficiency for supercapacitor applications
(NIT, Trichy)

@ Theoretical prediction of movement of ions in fabricated At a current density of 1A/g, the electrode delivers an

supercapacitors (NIT, Trichy) acceptable capacitance of 130 F/g
B Fabrication and performance evaluation of
supercapacitors with the NIT-Trichy / CSIR-CECRI

developed electrodes

Jamun fruit Jamun seed Jamun shell

1an o

—SHE -1 A

Specific Capacitance (Fig)
¥ ¢ 8 3 § §

6 e a0 ee M0 e 100 1ee
Cycle number (n)

Alkaloid rich - Jamun family aided in energy storage application

Figure. Specific capacitance vs. cycle number of the Jamun shell derived carbonaceous electrode and
the pictorial representation of the preparation of carbon from Jamun shell
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GAP-20/17

Development of electrochemical biosensors for neurotransmitters and clinically
important biomolecules

Division(s) involved: Electrodics and B Determination of clinically important compounds in

Electrocatalysis blood plasma, blood serum, and urine samples
PI: Dr. Subbiah Alwarappan ® Fabrication of disposable sensors using screen-printed
electrodes.

Funding agency: DST-SERB, New Delhi

Duration: 11.05.2017 t010.05.2019 Highlights

Budget (Rs. in Lakh): 19.20 Fabricated stable graphene layers on GCE using a
diazonium chemistry

Objectives B Simultaneous and selective determination of

theophylline (TP) and adenosine (AD)

m Synthesis of colloidal gold nanoparticles (AuNPs)
B Detection of 30 nM TP achieved by amperometry in

stabilized by metal-carbon bonds using spontaneous _
grafting of diazonium salts in an aqueous medium humanblood serum and urine samples
® Fabrication of gold carbide bond stabilized AuNPs-CNTs [

composite film on the electrode surface by the

potentiodynamic method

© Formation of AuNPs/CNT/electrochemically reduced
graphene oxide film on a different electroactive substrate
by electrografting of in-situ generated diazonium salts

B Detection and quantification of neurotransmitters

(serotonin, epinephrine, and norepinephrine) and Genplions msodifd shectrode

clinically important compounds (vitamins, DNA bases,
amino acids, purine bases, and drugs) h\\

Figure. Schematic representing the electroanalysis of TP and
AD at graphene modified electrode

Lecture by Prof. Takeo Yamaguchi
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GAP-21/17

Wearable screen printed electrochemical devices for health and environmental
monitoring, drug delivery, energy storage and energy harvesting applications

Division(s) involved: Electrodics and

Electrocatalysis ® To develop wearable energy storage devices such as
P Dr. A.M. Vinu Mohan (DST-Inspire Faculty) stretchable supercapacitor

Co-PI: Dr. J. Mathiyarasu Highlights

Funding agency: DST-SERB, New Delhi

B Developed a flexible microfluidic patch that can direct
Duration: 27.04.2017 to 26.04.2022 sweat samples to the wearable sensor device

Budget (Rs. in Lakh): 35.00 Dev.eloped a multiarray scre(?n—;.)rlnted electrode on
flexible substrate for sweat monitoring

Objectives Microfluidic channel integrated wearable screen-printed

m To develop a microfluidic device for multiplexed electrode patch can continuously and non-invasively

multianalyte detection monitor biomarkers from sweat during exercising
activities
B Evaluated the ability of the developed sensor for

monitoringlactate, Na', K" and pH

To develop array of screen printed electrodes on flexible
substrate
® To develop a wearable electrochemical patch for

biomarker detection from body fluids, especially from " Developed serpentine-shaped screen-printed

sweat, saliva and interstitial fluid supercapacitors
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Figure. Potentiometric and amperometric detection of (A) Na', (B) K', (C) pH and (D) lactate,
respectively, at flexible screen printed electrode
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GAP-23/17

Exploring alternative materials for anode of lithium ion battery by first-principles

calculations

Division(s) involved: Materials Electrochemistry
PI: Dr. P. Murugan

Funding agency: DST-SERB, New Delhi
Duration: 06.10.2017 to 05.10.2020

Budget (Rs. in Lakh): 29.20

Objectives

Various silicon and germanium clusters will be modeled
and decorated with lithium atoms. The interaction of
clusters with CNT/graphene will be studied; structural
and electronic properties of the composite will be studied
in detail

The core-shell nanostructures of silicon and carbon will
be considered and the geometry and feasible mode of
lithium addition, lithium diffusion path, energetics,
charge transfer will be analyzed in detail followed by the
electronic structure determination

Based on the recent reports on the electrochemical
activity of nano-SiC, focus will be on the electronic
structure and electrochemical properties of various bulk
phases and surfaces of SiC, lithiation on surfaces, and Li
diffusion

Understanding the influence of dopants such as B, N, Si,
etc. on carbon nanomaterials and their effect on Li
intercalation

Different nano tubes of carbon apart from regular CNT,
generally known as cyclone, will be studied with a focus
on the possibility to make its assembly and Li
intercalation on such assemblies

Highlights

® Structural and electronic properties of various M,Li,

(M= Si/Ge/Sn,n =0 - 10) show that the Si,Li, clusters are
structurally more stable owing to their high binding
energies

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

Investigated the interaction between stable M, Li, clusters
with various sized CNT and electronic and
electrochemical properties of the M,Li,/CNT composite
Calculations on the M,Li, cluster and hydrogen capped
CNT demonstrate that the encapsulation of lithiated
cluster into the CNT is energetically highly favored

The deduced electronic structures of the composite also
suggest that the insertion of the lithiated cluster into
CNT enhances the stability of the composite

The Li intercalation properties of the composite
determined by calculating the average intercalation
voltage (AIV) infers that the CNT composite of Si,Li, and
Ge,Li, have potential which is comparable to that of a
CNT and proves that these nanocomposites can be used
as a potential candidate for the anode of lithium ion
batteries (LIBs)
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Figure. Li intercalation in the assembly formed by Si,Li,/(8,8)
CNT composite and corresponding average intercalation
voltage (AIV) profile
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GAP-24/17

Photolabile nanoprobes for light-induced delivery, imaging, phototherapy,

chemotherapeutics and neurogenic disorders

Division(s) involved: Materials Electrochemistry
PI: Dr. E. S. Shibu (Ramanujan Fellow)

Mentor: Dr. P. Murugan

Funding agency: DST-SERB, New Delhi
Duration: 18.09.2017 to 17.09.2022

Budget (Rs. in Lakh): 89.00

Objectives

® To develop the multimodal probes for light-induced
phototherapy, light-medicated chemotherapeutics and
in situ imaging of biological events by means of
fluorescence and magnetic or photothermal optical
imaging

® Combination of a nontoxic, non-blinking and NIR-
fluorescent and magnetic (or plasmonic) counterparts
bound with photolabile ligands would be of considerable
interest for the construction of multimodal probes for
safer and deep tissue imaging (florescence, MRI and
photothermal imaging) in the NIR-window, clearance of
nanomaterials or delivery of drug and engineered genetic
materials by photo-uncaging, singlet oxygen-based
phototherapy and plasmon-induced photothermal
therapy in biological setting

B The concept of this proposal is based on the ability of gold
quantum clusters to produce singlet oxygen,
photothermal ablation effects of iron oxide nanoparticles
(or plasmonic nanoparticles), and light-induced
uncaging of coumarin based-bridgingligand

Highlights

m Synthesized the photosensitive coumarin molecules
starting from simple organic molecules with 95% yield
and their confirmation using NMR spectroscopic
technique
Covalent conjugation of a chemotherapeutic drug
molecule with coumarinyl methyl ester derivatives is in
progress

® Protocols for gold quantum clusters using core-
reduction method and short plasmonic NIR-gold
nanorods by pH-induced seedless method

B Au25 clusters show a characteristic band at 672 nm in
absorption spectrum due to HOMO-LUMO electronic
transition

cl

o o methanesulfonic acid | =
HO OH +/\0JJ\/U\/Q - HO 0o

NO, NO,

Figure. Scheme for the synthesis of substituted coumarin
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Figure. (A) TEM image and (B) the optical absorption spectrum of gold nanorod synthesized by the seedless method

(C) The absorption spectrum of gold quantum clusters
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GAP-25/17

Fabrication of symmetric/asymmetric high energy density supercapacitor in

nonaqueous electrolytes using bio-derived/carbon nanocomposites

Division(s) involved: Materials Electrochemistry
PI: Dr. M. Sathish

Co-PI: Dr. P. Murugan

Funding agency: DST-SERB, New Delhi
Duration: 26.10.2017 to 25.10.2020

Budget (Rs. in Lakh): 30.52

Objectives

@ To synthesize carbon nanocomposites using various
preparation strategies (chemical activation method,
physical activation method, and hydrothermal method)
and the nature of starting carbon source material (bio-
derived carbon)

B To synthesize activated carbon with high surface area
B To prepare various carbon materials with metal

nanocomposites (metal, metal oxide and battery
materials) for asymmetric supercapacitor applications

Highlights

m Supercapacitor devise with high energy and power
densities of 40 Wh kg and 150 W kg, respectively, using
aloe vera-derived activated carbon-based electrode
materials

GAP-31/17

Novel graphene reinforced conducting polymer-metal oxide nanocomposites for

supercapacitor applications

Division(s) involved: Materials Electrochemistry
PI: Dr. ]. Anandha Raj (NPDF)

Mentor: Dr. M. Sathish

Funding agency: DST-SERB, New Delhi
Duration: 27.07.2017 to 26.07.2019

Budget (Rs. in Lakh): 19.20

Objectives

® The development of new graphene/conducting polymer-
metal oxide nanocomposites electrode materials with
controlled morphology and particle confinement with
excellent storage capacity that can be used in the
fabrication of supercapacitor cell

® High surface nanostructured materials will be prepared
by solution growth techniques

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

® Light weight, low cost, stable, wearable, and higher
efficiency flexible supercapacitors will be prepared to use
in portable devices and also in military applications

Highlights

B Developed a novel and low-cost technology for the
preparation of graphene/conducting polymer-metal
oxide nanocomposites to use in flexible supercapacitor
application
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GAP-32/17

Heteroatom doped graphene aerogel/lithiated metal derivative composites for
supercapacitor and smart electronics

Division(s) involved: Electrochemical Power electrochemical supercapacitor properties due to doping
Sources the heteroatom into carbon-based materials will be an
effective method to improve the electrochemical

PL: Dr. §. Saravanamoorthy (NPDF) property with high energy storage required to glow

Mentor: Dr. N. Kalaiselvi LEDs, and to power certain domestic and smart
Funding agency: DST-SERB, New Delhi electronics
Duration: 12.07.2017 to 11.07.2019 B Supercapacitors using conducting polymer/nitrogen-

doped carbon-based nanocomposites capable of

Budget (Rs. in Lakh): 19.20 exhibiting flexibility, small size, and light-weight, and

thusassume importance as efficient electronics
Objectives

m To synthesize conducting polymer (using coupling Highlights

reactions) composites with nitrogen-doped graphene, @ A novel conducting polymer synthesized has been used

carbon nanotube and carbon nanofibers electrode as electrode material for supercapacitor applications

materials for supercapacitor applications ®  Acceptable capacitance of 40 Fcm ™ at 1 A g ' in 1.0 M
" The polymer composites with carbon-based materials KCl and cycling stability of conducting polymer

(graphene, carbon nanotube and carbon nanofibers) will composites with nitrogen-doped carbon-based materials

be expected to offer more advantages, including easy

preparation, high efficiency, and economical device HA 2 DME L 0
+ ' N xotwsu pdpeny. THN
packs OO NH, gr/Q\BrKOtBu,Pd(PPhih [ |-|N \
® The conducting polymer composite with nitrogen- 0 2,5-dibromothiophene —(;lj;

2,6-diaminoanthracene- 0 Cp-1
doped carbon-based materials with improved 9,10-dione

Figure. Synthesis scheme for conducting polymer
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Figure. Electrochemical performance of CP supercapacitors in 1.0 M KCI electrolyte:
(a) cyclic voltammograms at 50 mV s”, (b) charge/discharge curves collected at 1 A g'
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GAP-34/17

Development of bio-polymer based Fe,O,/HNT nanocomposites for drug delivery

applications

Division(s) involved: Materials Electrochemistry
PI: Dr. G. Vijayaprasath (NPDF)

Mentor: Dr. B. Subramanian

Funding agency: DST, New Delhi

Duration: 12.07.2017 to 11.07.2019

Budget (Rs. in Lakh): 19.20

Objectives

®m To synthesize the Fe,O, nano hollow sphere through

physicochemical methods

® To formulate the composite of hollow sphere Fe,O, with

HNT for the purpose of encapsulation of drugs

To combine bio-polymer with hollow Fe,O,/HNT
without any cross-linkers using a freeze-drying method
for the enhancement of mechanical strength and thermal

properties and for the higher water uptake

B To load the formed composite with a different drug and

toanalyze the drug delivery mechanism

To load the formed composite with a different drug and
to analyze the drug delivery mechanism

To try the different antibiotic combination with the
composite to have new composite for a customized
broad-spectrum or especially focused drug delivery
system

To evaluate the formed nanocomposites in vitro using
human cell cultures and in vivo studies will be carried out
To tune core-shell level of hollow sphere iron oxide/HNT
nanocomposites for the application in MRI scanning as
contrastagents

Highlights

® A novel,

economically sustainable, targeted drug
delivery system has been developed

A facile additive-free hydrothermal route that transfers
a-Fe,O, nanosheets to uniform hematite a-Fe,O, nano
octahedra for application in drug delivery, biosensor, and
energy storage devices
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Figure. (a) Powder XRD pattern of Fe,O, obtained using different reaction temperatures (160 and 180 °C), (b)
Raman spectra, (c & d) SEM images and (e & f) TEM images of nanosheets and nano octahedra of a-Fe,O,
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GAP-35/17

Prow a novel approach to design pectin coated ZnO/chitosan/hydroxyapatite

biomaterials for cytotoxicity and antibacterial orthopedic implant

Division(s) involved: Process Engineering

PI: Dr. S. Ambika (NPDF)

Mentor: Dr. Deepak Kumar Pattanayak
Funding agency: DST-SERB, New Delhi
Duration: 09.08.2017 to 08.08.2019
Budget (Rs. in Lakh): 19.20

Objectives

To synthesize and characterize hydroxyapatite, ZnO
nanoparticles of controllable particle size, particle
morphology, etc.

To obtain ZnO/Hydroxyapatatite nanocomposite as well
as pectin-coated ZnO/Chitosan/Hydroxyapatite as
biomaterial

Antibacterial study using E. Coli and cytotoxicity study
using MG63 celllines

®  To obtain ZnO/Hydroxyapatatite nanocomposite as well

as pectin-coated ZnO/Chitosan/Hydroxyapatite as

biomaterial
B Antibacterial study using E. Coli and cytotoxicity study

using MG63 cell lines

Highlights

ZnO NPs of different surface morphlogies and their
antibacterial afficacy in gram positive bacteria (S.
aureus)

Biocompatible ZnO/Hydroxyapatite nanocomposites
with antibacterial activity towards gram positive bacteria
(S. aureus) revealed a significant reduction in activity
after incubation for 12 hr.

No cytotoxicity of ZnO/Hydroxyapatite nanocomposite
to the MG63 celllines

Figure. HR-TEM image of ZnO-HAp nano composite

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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GAP-37/17

Electrochemical immunosensor for handheld rapid detection of dengue virus infection

Division(s) involved: Electrodics and
Electrocatalysis

PI: Dr. Murugan Veerapandian
Funding agency: DST, New Delhi
Duration: 17.05.2017 to 16.05.2021
Budget (Rs. in Lakh): 28.00

Objectives

B Development of novel electroactive nanomaterial as
immunosensor platform

m Construction of electrode and study of electrochemical
properties

B Incorporation of bio-affinity layers on electrode surface
® Immobilization of monoclonal antibodies on the
electrode surface

® Electrochemical immunodetection of dengue infection

associated protein

Highlights

B Dual functional, redox-active and biocompatible,
electrochemical biosensor platforms based on
molybdenum trioxide-Ru(II) and graphene oxide-Ru(II)

® Developed immobilization protocol for bio-affinity layer
using protein-G

Screen Printed
Electrode
\

NMs-Ru(ll)

SIGNIFICANCE
«Label-free Sensing
=Amplified Sensitivity
*Rapid Detection
*0n-site Analysis
*Cost-Efficient

Bioaffinity
Layer

Antigen NS1
Protein

Antigen-Antibody

*u-Nanotechnology Complex on Electrode

Figure. Schematic illustration of the sequential surface modification of electrode towards immunosensor
studies. NMs denotes nanomaterials (molybdenum trioxide nanoparticles and graphene oxide nanosheets)
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GAP-38/17
Nanomaterials as cathodes for utilization of CO, into value added products
Division(s) involved: Electro Organic Highlights
PI: Dr. P. Manivel (NPDF) m Synthesized the protic ionic liquid (PIL),
Mentor: Dr. V. Suryanarayanan triethylammonium trifluoroacetate (TEATFA)

®  Mild solution method for obtaining electro-active nickel
Funding agency: DST-SERB, New Delhi organic framework (Ni-MOF) with about 12 pm in

Duration: 03.10.2017 to 02.10.2019 length and 0.7 nm in width for electrocarboxylation of
benzyl bromide
Budget (Rs. in Lakh): 19.20 m Effect of altering the compositions of the Ni-MOEF-
Nafion materials on the reduction and carboxylation of
benzyl bromide in N, N-dimethylformamide (DMF)
B Applications of metal organic framework as containing TEATFA electrolyte
nanomaterials for electrocarboxylation process

Objectives
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Figure. FE-SEM images of Ni-MOF at different magnifications (a) 15K and (b) 25K, distribution of Ni-MOF's (c) length and (d) width,
(e) X-ray diffraction pattern and (f) the FTIR spectrum of Ni-MOF
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GAP-44/17

Synthesis and electrochemical characterization of molecular imprinted polymers
electrode for biosensor application

Division(s) involved: Electro Organic ® Feasibility studies on MIPs materials in the presence of

PI: Dr. A. Thamilselvan (NPDF) various organophosphate pesticides in aqueous media
B Development of the prototype sensor device for on-site

detection of pesticide residues based on the feasibility
Funding agency: DST-SERB, New Delhi studies

Duration: 07.08.2017 to 06.08.2019
Budget (Rs. in Lakh): 19.20

Mentor: Dr. V. Suryanarayanan

Highlights

Polypyrrole-based imprinted polymers by the

Objectives electrochemical polymerization process

B Vulcun carbon-multiwalled carbon nanotube
(MWCNT) composite modified electrodes for detection
of bisphenol-A [2,2-bis(4-hydroxyphenyl)propane] , an

® Synthesis and characterization of high performance
molecularly imprinted polymers (MIPs) by the

electrochemical polymerization process environmental pollutant

B Applied the proposed method to detect BPA released
from plastic water bottles using the standard addition

Feasibility studies on MIPs materials in the presence of
various organophosphate pesticides in aqueous media
® Development of the prototype sensor device for on-site

method with satisfactory recoveries
detection of pesticide residues based on the feasibility

studies
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Figure. (i) Cyclic voltammograms of 5 mM Fe(CN), " (ii) SEM analysis of GC modified carbon composite electrodes. (iii) Cyclic
voltammograms of different concentration of BPA and (iv) amperometric analysis of different concentration (0.1-130 uM) of BPA
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GAP-45/17

Development of noble metal-free catalyst for efficient hydrogen evolution from water

under visible-light and their practical implementation

Division(s) involved: Materials Electrochemistry
PI: Dr. R. Ramesh Babu (NPDF)

Mentor: Dr. M. Sathish

Funding agency: DST-SERB, New Delhi
Duration: 05.10.2017 to 04.10.2019

Budget (Rs. in Lakh): 19.20

Objectives

Synthesis of the noble metal-free catalyst with controlled
size/shape to tune the physical and photochemical
properties by designing chemical and photochemical
modified procedures or simple one-pot synthesis at
ambient conditions

Synthesized size- and shape-controlled metal oxide
system embedded with carbon material will be explored
for photocatalytic reactions, mechanistic pathway and
kinetics of hydrogen evolution reaction using different
experimental techniques

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

B Photocatalytic properties of metal oxide system are

linked with carbon materials. So this noble metal-free
catalyst has to be explored for the detailed study for the
photocatalytic effect of H, production

Highlights

B Novel visible light-driven ternary composite

photocatalyst CuS/ZnS/g-C,N, with cauliflower-like
architectures by using hydrothermal method followed by
cation exchange treatment and ultrasound assisted wet
impregnation method

Highest photocatalytic hydrogen production rate (9868
umol h'g") achieved through water splitting under
visiblelight irradiation

Excellent durability during photocatalytic hydrogen
production
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GAP-46/17

Development of 2D Ti,C, M Xene nanosheets based hybrid nanostructures and

aerogels for electrocatalytic and energy storage applications

Division(s) involved: Electrodics and

Electrocatalysis

PI: Dr. K.V. Mahesh (NPDF)

Mentor: Dr. Subbiah Alwarappan
Funding agency: DST-SERB, New Delhi
Duration: 23.10.2017 to 22.10. 2019
Budget (Rs. in Lakh): 19.20

Objectives

Synthesis of the layered Ti,C, MXenes via selective
etching of 'Al' atoms with conc. HF in MAX phase,
Ti,AlC,, obtained by heat treatments of the elemental
precursorsat 1350 °C/5h

Increasing the layer separation in Ti,C, MXenes via
suitable intercalation of large molecules such as DMSO,
t-butyl ammonium hydroxide, polyethylene imine, etc.
between Ti,C, layers followed by ultrasonication to
obtain 2D Ti,C, MXenes with less than 10 numbers of
layers

Suitably engineering the surface of 2D Ti,C, MXene
layers with active metal/metal oxide nanoparticles via
facile chemical reactions

Synthesis of Ti,C, MXene aerogels with high surface area
via gelation and freeze drying

®m Testing and validation of the electrochemical

performance of the developed materials

Highlights

® Ti,AIC,MAX phase synthesized by heat treatments of the

elemental precursorsat 1350 °C/5h

Ti,C,MXenes were synthesized via HF etching as well as
fluoride salt method and optimized the reaction
conditions for maximum yield and completion of 'Al
removal

The Ti,AlC, powders were treated with concentrated HF
acid for about 15 hr. to remove the 'Al' layer atoms
through etching followed by vacuum drying

The disappearance of non-basal plane reflections in the
X-ray diffraction pattern and broadening of basal plane
(002) reflection compared to the parent Ti,AIC, MAX
phase confirm the formation of Ti,C,Tx
Texture/morphological features before and after HF
treatement of Ti,AlC, obtained from SEM and TEM
analyses reveal the tightly stacked MAX phase layers are
de-bonded and separated from each other upon HF
treatment

HF treatment produced Ti,C, layers with abundant OH
and F groups on the surface as confirmed by XPS analysis

Figure. SEM images of (A) bulk Ti,AlC, before HF treatment, (B and C) Ti,C, T, obtained
after HF treatment and (D) the TEM image of Ti,C,T, typically showing the spread apart of single layers

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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GAP-47/17

Feasibility studies for the electrodeposition of aluminum on commercially available

ultrafine light-weight fibers

Division(s) involved: Electroplating and Metal
Finishing

PI: Dr. N. Rajasekaran

Co-PI: Dr. S. Mohan

Funding agency: DRDO, Rajasthan

Duration: 05.02.2018 to 04.08.2019

Budget (Rs. in Lakh): 09.93

Objectives

@ Identification of suitable light-weight ultrafine fibers,
ionic liquids/organic electrolytes and electrochemical
reduction parameters for the deposition of aluminium

B Process optimization for the electrodeposition of 2-3
microns thick, unbroken and adherent layer of
aluminium on the identified fibers

B Preparation of aluminium coated lightweight ultrafine
fibers

Highlights

B Deposition of aluminium on copper substrate confirmed
physically by the appearance of deposits

®m  Modifications with electrolyte composition for obtaining
better electrodeposits of aluminium on copper

GAP-49/17

Vertically grown and randomly aligned one-dimensional (1D) TiO, and ZnO

nanowires decorated with BiVO,, a- Fe,O, and WO, for photo-electrochemical and

dye-sensitized solar cells

Division(s) involved: Materials Electrochemistry
PI: Dr. P. Soundarrajan (NPDF)

Co-PI: Dr. S. M. Senthil Kumar

Funding agency: DST-SERB, New Delhi
Duration: 05.10.2017 to 04.10.2019

Budget (Rs. in Lakh): 19.01

Objectives

@ Verticallyand randomly aligned 1D rutile/anatase mixed
TiO, and hexagonal wurtzite ZnO nanowire thin films
will be optimized on bare and/or seeded FTO and ITO
(prepared by spray pyrolysis, spin coating, and sputtering
techniques) substrates respectively, by using
hydrothermal and chemical bath deposition (CBD)
methods

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

B Vertically standing 1D nanowires will be used as
photoanodes for fabricating DSSCs using different dye
and electrolytes

B Photovoltaic parameters such as short circuit current
density (J.) and open circuit voltage (V,) will be
measured using solar simulator equipment and then
charge carrier lifetime in assembled DSSCs will be
characterized for finding the durability of the fabricated
device

® Randomlyaligned 1D TiO, and ZnO nanowires carefully
decorated by BiVO,, Fe,O, and WO, metal oxides for
harvesting more photons

® Fundamental physicochemical properties of prepared
samples will be characterized using various
characterization techniques. PEC performance will be
carried out using different electrolytes.

ANNUAL REPORT 2017-2018
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Highlights ® Comparison of morophology and physicochemical

8 The growth of nano/micro rod array (N/MRA) of properties of ZnO nanorods (NRs) grown using chemical
hexagonal wurtzite 1D Zn thin films using facile bath deposition and hydrothermal methods over ZnO
chemical bath deposition and hydrothermal methods seed layer deposited using spary pyrolysis method

® Crystallinity, number density and aspect ratio of ZnO
NRs depend on growth method and degree of
supersaturation.

ZnO seed laver

Chemical Bath
Deposition

|

Hydrothermal
Method
— 100 nm N

Figure. ZnO seed layer deposited by spray pyrolysis. ZnO N/MRAs grown on seed layer using CBD
and hydrothermal methods

MoU between CECRI and Reliance Industries Limited
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SSP-13/12

Development of multilayer wear plating composition and process - Phase I
Development of environmental friendly coating to replace hexavalent chrome plating
with trivalent chrome plating multilayer plating baths - Phase II

Division(s) involved: Electroplating and Metal ® Development of initial Fe-Cralloy plating
Finishing ®  To test for the chromium deposited plates for
PI: Dr. S. Mohan <. Internal surfaces
¢ Bendtest
Co-PI: Dr. Shailendra Kumar Jha & Wear Test
Funding agency: M/s. The Boeing Company, USA ¢ Fatigue and hydrogen embrittlement test
Duration: 01.09.2012 to 30.06.2018 Highlights
Budget (Rs. in Lakh): 110.00 Optimized the trivalent chromium electrolyte bath for

Fe-Cr deposition by using direct current
electrodeposition method
Objectives B Achieved a thickness of 75 microns on 4130 steel in three

. . 1 2
B Establishing a set-up for tri-chrome plating hr.and 40 micronsin 1% hr. for 100 cm” area

® Development of trivalent chromium layer to a thickness
of 75 micron with boricacid
® Development of trivalent chromium without boricacid

B In Fe-Cr coated sample, the bonding between the coating
and the substrate is greater than the cohesive strength of
either. Such adhesion reveals the good electrodeposition

as witnessed from the bend test in which the sample is
bent back and forth through an angle 180°

Figure. Coatings at (a) 0 hr. (b) after 24 hr. (c) after 56 hr. (d) after
100 hr. According to ASTM B537- 70 the rating for Fe-Cr alloy plated
sample of thickness (30 um) is protective rating 8

Figure. Bend and wear test of Fe-Cr coated samples
(Thickness - 30um)
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SSP-18/15

Development of conductive polymer base paint/primer coatings on aluminium alloys

phase I- Feasibility study

Division(s) involved: Corrosion and Materials Highlights

Protection B PANI with various dopants like phosphate, benzoate,
PI: Dr. S. Sathiyanarayanan salicylate, benzotriazole, mercapto, and quinolone were
Co-PI: Dr. C. Arunchandran synthesized

® Optimized the trichromatic passivation of AA2024
Funding agency: M/s. The Boeing Company, USA w Optimized the thickness, VOC, viscosity of paint

Duration: 11.01.2016 to 31.07.2018 containing Atul epoxy using a paint formulation with

d . Kh volume solid - 75% and PVC - 20%
Budget (Rs. in Lakh): 25.75 Formulation of strontium chromate-based coating and

its comparison with conducting polymer-based smart

Objectives coating
m To develop an environmental friendly conducting ™ Evaluated the optimized paint by using electrochemical
polymer-based smart paint/primer coatings for impedance spectroscopy, pull-of-adhesion, salt-spray,
aerospace alloys abrasion, solvent-resistance and water-resistance
B Recommendations submitted to Boeing, USA for methods
implementation ®m Recommendations submitted to M/s. The Boeing Co.,
USA for implementation
Blank PANI-MBT PANI-Q
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Figure. Scanning vibrating electrode technique (SVET)
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SSP-04/16

Design and development of 5 numbers of higher pressure 0.5 Nm’/h capacity PEM

based water electrolyser stack for the generation of hydrogen

Division(s) involved: Process Engineering
PI: Dr. G. Sozhan
Co-PI: Dr. S. Vasudevan

Funding agency: M/s. Eastern Electrolyser Ltd.,
Noida.

Duration: 03.08.2016 to 31.03.2018
Budget (Rs. in Lakh): 19.94

Objectives

B Design and development of five numbers of higher
pressure 0.5 Nm’/h capacity PEM-based water
electrolyser stack for the generation of hydrogen

Highlights

B Designed, fabricated and tested five numbers of higher

pressure 0.5 Nm’/h capacity PEM-based water
electrolyser stack for the generation of hydrogen and
dispatched to the client

Figure. Five numbers of higher pressure 0.5 Nm’/h capacity PEM-
based water electrolyser stack for the generation of hydrogen

Development of corrosion database-phase 11

SSP-16/16

Division(s) involved: Corrosion and Materials
Protection

PI: Dr. S. Sathiyanarayanan

Co-PI: Dr. Rakesh C Barik

Funding agency: M/s. The Boeing Company, USA
Duration: 19.12.2016 to 18.12.2018

Budget (Rs. in Lakh): 17.02

Objectives

m  Corrosion evaluation of various coatings and pretreated
aluminum alloys

® Electrochemical corrosion of test materials supplied by
M/s. The Boeing Co., USA to develop corrosion database

Highlights

B Phase-II of corrosion database in upon successful
implementation Phase-I project

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

Highlights

B Phase-II of corrosion database in upon successful
implementation Phase-I project

B Tested 120 aluminium test panels with 20 different
surface finishes and paint coatings of surface area of 10
cm’ supplied by Boeing, USA in 3.5% NaCl test solution
at different durations

® Further testing of 60 aluminium test panels with 10
different surface finishes and paint coatings is under
progress
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Figure. (a) OCP measured for 72 hr. (b) EIS measured for 48 hr.
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SSP-21/16

Core-shell silica materials - Synthesis and characterization - Second phase of the

project CLP 25/13

Division(s) involved: Process Engineering &
Electro Organic

PI: Dr. Deepak Pattanayak

Co-PI: Dr. V. Suryanarayanan

Funding agency: M/s. Colgate Palmolive, USA
Duration: 03.04.2017 to 02.10.2018

Budget (Rs. in Lakh): 30.00

Objectives

®  Characterization of different silica materials supplied by
M/s. Colgate Palmolive, USA
® Synthesisand characterization of
(i) Potassium core containing different silica shell
materials
(if) Zinccore containing Zeo 105 silica shell material
(iii) Applications for oral care formulations

Highlights

® Halitosis, (bad breath or oral malodor), a common
problem due to overgrowth of oral microorganisms that
produce volatile sulfur compounds (VSC), can be treated

using core-shell structured colloidal particles containing
Zn and K that can kill bacteria

Raman Microscope

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

@ Core-shell particles prepared by etching silica (SiO,)

using a base (NaOH) to form Silica core-Metal silicate
shell structured colloids as represented by the reaction:

o. H NN 0" Na*
~:Si/ ) :Si/ + 2NaOH —> ’:Si< . :Si<
g \O" OH - o~ O Na*
The structure is represented as:
Si0* M
M Si0;> )
Si0* M
MSio,>
Si0*
M $i0,2
Si0z* M

The anti-bacterial activity of silica core-metal silicate shell in
the oral care formulations is under progress.

ANNUAL REPORT 2017-2018



BISEIECINI RIS IR

aiff& ufeaed 2017 - 2018

SSP-04/17

Supervising the health assessment of cross country pipelines (Crude and LPG) of

CPCL, Manali

Division(s) involved: Corrosion and Materials
Protection

PI: Er. S.P. Manoharan

Co-PI: Dr. S. Maruthamuthu, Dr. G. T. Parthiban,
Dr. M. Selvaraj, Ms. R. Monika, Dr. S. Muralidharan
and Er. K. Arumugasamy

Funding agency: M/s. Chennai Petroleum
Corporation Limited, Chennai

Duration: 01.03.2017 to 31.08.2018
Budget (Rs. in Lakh): 19.84

Objectives

m To provide a comprehensive advisory work to assess the
integrity and performance of the total cathodic
protection system for the following two pipelines
involving the system components, T/R units, ground
beds, insulating flanges, coating condition etc.

m (i) 30 inch dia & 7.5 km length of crude
pipeline of CPCL, Manal

(if) 10 inch dia & 3.7 km length of LPC pipeline of
Ms/. CPCL, Manali

Highlights

®m CSIR-CECRI as a consultant to M/s. CPCL carried out
the condition survey of the pipelines and prepared the
technical input for tender document for the survey work

m CIPS, DCVG.CAT and interference studies were
conducted. The CP survey results revealed that the crude
oil pipeline was adequately protected against external
corrosion by the impressed current CP
Suggested a new deep anode bed with MMO anode for
improving the CP system of the crude oil pipeline

B Recommended a suitable coatings system for repairing
the defective area

B Recommended to remove the point of metallic contact
between the carrier pipe and the metal casing, the pipe or
casing should be realigned using hydraulic jacks.
Defective end-seals should be repaired/replaced and
filled with casing filler

SSP-08/17

Durability performance of plasma coated galvanized reinforcement bars exposed in

simulated and actual concrete environments

Division(s) involved: Corrosion and Materials
Protection

PI: Er. K. Saravanan
Co-PI: Dr. S Muralidharan

Funding agency: M/s. Tata Steel Limited,
Jamshedpur

Duration: 01.06.2017 to 31.12.2018
Budget (Rs. in Lakh): 28.75

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

Objectives

B The corrosion performance evaluation studies on 5 types
of rebars namely a) bare steel rebar, b) galvanised rebar
with plasma coating, c) epoxy coated rebar with holidays,
d) nickel passivated galvanized rebar and e) hot dipped
galvanized rebar will be carried out at CECRI, Karaikudi
in both simulated concrete environment and also in
actual concrete. The various scopes are given below.

A) Studies in simulated concrete environment.

B The performance of plasma coated galvanized rebar will,
be compared with other systems of rebars using
electrochemical techniques such as, impedance
spectroscopy and Tafel extrapolation.

ANNUAL REPORT 2017-2018
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m The above tests will be carried out in different

concentrations of chloride for all the five rebar systems
and also in 1 % CO, environment for bare steel and
plasma coated galvanized rebars..

Corrosion behaviour of various rebar systems exposed in
chloride and CO, environments will be monitored by
potential - time study.

All the above performance studies will be carried out in
both pH levelssuchas 11and 13.

B) Studiesin actual concrete environment.

M20 concrete specimens embedded with respective
rebar systems will be examined by potential - time study
for its probability of corrosion.

The corrosion behaviour of respective rebar systems
embedded in M20 concrete will be studied using
electrochemical impedance spectroscopy.

Corrosion failure ie., cracking of RCC specimens
embedded with respective rebar systems will be
examined by time to cracking study.

The above studies will be carried outin RCC specimens

Potential time studies on different rebars
exposed in CE+3.5% chloride (pH 13)
-1200

—{#— Bare steel —®— Hot Dip Gal rebar —A— Epoxy coated rebar
-1100

1000 - am\ﬂ
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-800 —
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Figure. Potential time behaviour of different rebars exposed in

3.5% chloride solution
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Figure. Tafel extrapolation study on different rebars exposed in
3.5% chloride solution

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

aiff& ufeaed 2017 - 2018

with two different clear covers, viz., 15 and 25 mm, four
different chloride concentrations (0 to 3.5 %) for all the
five rebar systems and in 1 % CO, condition for bare steel
and plasma coated galvanized rebars

During the above performance evaluation studies, RCC
specimens embedded with respective rebar systems will
be subjected to accelerated conditions such as wetting
and drying in three different environmental conditions
namely, rural environment, marine environment and
Industrial environment.

Highlights

B The corrosion performance of galvanized and epoxy

coated rebars has been carried out in 3.5% NaCl solution
using electrochemical studies in simulated concrete
environment. Their performance has been compared
with the results of uncoated rebar. In actual concrete, it
has been evaluated by time to cracking study. Typical
results are presented below and further studies are in
progress.

Figure. Time to cracking study is in progress
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SSP-14/17

Development of next generation lead acid batteries for commercial applications

Division(s) involved: Electrochemical Power Objectives

Sources ® Development of next-generation lead-acid batteries for

commercial applications using nanomaterials

PI: Dr. Sundar Mayavan
Co-PI: Er. P. Seenichamy Highlights
Funding agency: M/s. Livguard Industries,
Himachal Pradesh

Duration: 14.08.2017 to 13.08.2018
Budget (Rs. in Lakh): 15.00

@ Next generation nanomaterials containing lead acid
battery development for commercial application is in
progress

SSP-26/17

Control of deposition corrosion on copper cathodes

Division(s) involved: Corrosion and Materials Highlights
Protection
PI: Dr. Saranyan Vijayaraghavan B Analysis of the unaffected Cu electrode

B Analysis of the blackened Cu electrode

® Collection of the blackened film formed on top of the
affected Cu

B Determining the ingredients of the blackened surface

Funding agency: M/s. Minda Corporation, Noida
Duration: 30.10.2017 to 09.05.2018
Budget (Rs. in Lakh): 08.64

from the collected sample

Analysis of the polymer electrode holder on which the Cu

Objectives electrode is embedded
B To study and analyze the black film formation on the —* Analysis of the conductivity and stability of the grease
used

surface of a copper electrode and find the most probable
cause of its formation and comparing it to the unaffected
electrode

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

Identification of the root cause of the black layer
formation on Cu

Identification of the black coating on the surface as
dicopper chloride trihydroxide, which is a non-
conductive material at 12 V DC on which it is operated

ANNUAL REPORT 2017-2018
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SSP-27/17

Recovery of metallic tin from tin sludge by electrometallurgical process

Division(s) involved: Electroplating and Metal

Finishing
PI: Dr. L. John Berchmans
Co-PI: Dr. G. Sreedhar

Funding agency: M/s. Tata Steel Ltd., Jamshedpur
Duration: 06.11.2017 to 05.11.2018
Budget (Rs. in Lakh): 25.51

Objectives

To recover tin (Sn) from tin sludge, produced from
M/s. Tata Steel Ltd, Jamshedpur (about 1.25 tones
sludge/month)

Tin plating is done by immersing steel sheets in molten
tin or by electroplating

Tin sludge is produced after tin plate, which consists of
about 90% - SnO, with Fe, Ni, Cuand Pb impurities
Snisavaluable metal (Rs. 1425/-) has to be recovered by
metallurgical processes such as thermal /electrowinning
processes

d

Figure. Experimental setup for the electro winning of tin metal
from the tin sludge

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

Highlights

Established an electrometallurgical process for the
recovery of tin from tin sludge received from tin plating
plant of M/s. Tata Steel Ltd.

Compositional analysis of sludge and the determination
of various metal oxides present in tin sludge.

Separation of metal values by selective precipitation and
leaching techniques.

Leachability of tin from the sludge using different acid
media namely, HCl, H,SO, and HBF,

Preliminary studies on electro winning/refining of tin
were carried out by using an electrowinning cell with
suitable anode, cathode and separator system.

Sn metal was recovered as cathode deposit using an
electro winning cell.

Tin was recovered up to 90 % from the sludge with a
current efficiency of 75% and the purity of tin is 99.5%.
An appreciable amount of money has been saved through
this electrolytic process and also minimisation of solid
waste disposal is reduced.

e o~ -.-‘-g' -

SEM HWV: 15 kW WD 15.64 mm
View field: 25.4 pm
SEM MAG: 5.02 kx

Det: SE
Date{midy): 11716117

Figure. SEM image of electrodeposited tin metal
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SSP-29/17

Development of advanced lead acid batteries using nanomaterials and ionic liquids

Division(s) involved: Electrochemical Power Objectives
Sources ®m Development of advanced lead-acid batteries using
PI: Dr. Sundar Mayavan nanomaterials and ionic liquids
Co-PI: Er. P. Seenichamy
Highlights
Funding agency: M/s. Reliance Industries Limited,
Navi Mumbai ® Nanomaterials and ionic liquids containing advanced
Duration: 29.11.2017 to 28.11.2018 lead acid battery development is in progress

Budget (Rs. in Lakh): 16.00

SSP-30/17

Development of corrosion database-Phase 2A (Corrosion studies of 3D printed
materials) metal powder: Ti64, Ti64ELI, Inconal 718, Inconal 625, & 4130 steel

Division(s) involved: 3D Metal Printer/ Corrosion
PI: Dr. S. Mohan

Co-PI: Er. Srinivasan Perumal

Funding agency: M/s. The Boeing Company, USA
Duration: 6.11.2017 to 05.11.2018

Budget (Rs. in Lakh): 22.56

Inconal 718 3D Printed test
coupon

Objectives

B Materials shall be 3D printed in shapes of suitable sized
coupons with EOS optimized printing parameters with

postprocessing

Highlights
3D Printing of test coupon from Ti64 metal powder & Inconal 625 3D Printed Ti64 3D Printed test coupon
Standard sheet metal test coupon

® 3D Printing of test coupon from Inconal 718 metal
powder& standard sheet metal

® 3D Printing of test coupon from Inconal 625 metal
powder & standard sheet metal
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SSP-33/17

Environmental friendly coatings: Chrome-free conductive polymer based wash
primer/ etch primer

Division(s) involved: Corrosion and Materials m Wash primer applied on mechanically polished mild

Protection steel panels with an average DFT of 8-12 um
B Optimization of resin and inhibitive pigment

PI: Dr. S. Sathiyanarayanan
Co-PI: Dr. C. Arunchandran

concentration for best possible corrosion is in progress

PANI-MBT

0 Hours

Funding agency: M/s. The Boeing Company, USA
Duration: 01.12.2017 to 31.05.2019
Budget (Rs. in Lakh): 16.16

Objectives

B To develop an environmental friendly, chrome-free
conductive polymer-based wash primer/ etch primer for 120 Hours
mild steel surfaces '

Highlights

B Synthesized conducting polymer with corrosion

inhibitive molecules as dopants

B Formulated the wash primer with polyvinyl butyl and

conducting polymers
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Figure. Experimental set up for EIS spectroscopy and EIS spectra curves
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SSP-36/17
Electrodeposition of metals and metal oxides
Division(s) involved: Electroplating and Metal Highlights
Finishing
PI: Dr. S. Mohan ® Cyclic voltammetry experiments concluded electro-

reduction of metallic tantalum
Co-PI: Dr. N. Rajasekaran Electrodeposition of metallic tantalum carried out from

Funding agency: M/s. Applied Materials, USA ionicliquids and organic solvents
) B Elemental and morphological characterization of
Duration: 18.12.2017 to 07.12.2018

Budget (Rs. in Lakh): 10.53

coatings were carried out.

Objectives 149
® Electrodeposition of pure, uniform, crack-free tantalum ::z:
coating on Al alloys and stainless steel (SS) substrates at 0.8 ]
low fabrication temperature (< 450 °C) E 0.6 ~:
®  Electrodeposition of pure, uniform, crack-free yttrium o 0.4+
coating on Al alloys by oxidation of yttrium to dense 2 0.2
yttrium oxide by anodization or through other 8
chemical/electro-chemical means 027
B Samplesizeis 1 cmx 1 cm with thickness of 1 to 10 m with :E: 3
adhesion >20MPa, no delamination, low trace metal, Cl ' Em—

¥ T v T v T v
20 -15 -0 05 00 05 1.0
Potential , Vs Pd

and C contamination; 5% HCI bubble test >24 hr. for
coatingon Al substrate

Figure. Cyclic voltammetry of tantalum fluoride in 1-butyl-1-
methylpyrrolidinium bis(trifluoromethylsulfonyl)imide ionic liquid
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Figure. SEM and EDS results of Ta electrodeposited from ionic liquids
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SSP-39/17

Design of electro-oxidation reactor for recovery of Na,SO, and NaOH and reduction
of COD and chlorides in effluent or RO reject water

Division(s) involved: Process Engineering & Objectives

Electroplating and Metal Finishing ® Reductionin RO sludge

PI: Dr. A. Manokaran ®m  Generation of Na,SO, with minimum chloride content

Co-PI: Dr. C. Naveen Kumar " RecoveryofNaCl

Funding agency: M/s. Hindustan Zinc Ltd., Udaipur Highlights
Duration: 19.12.2017 to 18.12.2018
Budget (Rs. in Lakh): 10.08

B Proof-of-concept experiments are being carried out in a
10 cm’ electrodialysis cell to meet the above mentioned
objectives

SSP-40/17

Study on the recovery of manganese as MnO, or Mn metal from its sulfate stream

Division(s) involved: Electroplating and Metal Highlights

Finishing

PI: Dr. C. Naveen Kumar m Electrolytic grade MnO, has been deposited from its
sulphate stream at the anode with a current efficiency of

Co-PI: Dr. Subendu Kumar Panda
40%

Optimized various parameters such as temperature and

Funding agency: M/s. Hindustan Zinc Ltd., Udaipur

Duration: 19.12.2017 to 18.09.2018 current density with diverse electrode materials

# The anode mud obtained from M/s. Hindustan Zinc
Ltd., hasbeen converted to MnSO,

® Conditions will be optimized for the conversion of
MnSO, to metallic Mn

Budget (Rs. in Lakh): 09.70

Objectives

B Recovery of manganese (oxide or metal form) from
ZnSO,+ MnSO, + MgSO, mixture

m Recovery of manganese (oxide or metal form) from
anode mud
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SSP-41/17

Removal of graphite from lead-zinc-silver beneficiation process and its conversion to
graphene
Division(s) involved: Electroplating and Metal Objectives
Finishing B Chemical/electrochemical removal of graphite from
PI: Dr. C. Naveen Kumar lead-zinc-silver sludge

®m  Conversion of graphite to graphene using chemical and
Co-PI: Dr. Subendu Panda electrochemical exfoliation
Funding agency: M/s. Hindustan Zinc Limited,
Udaipur Highlights

Duration: 19.12.2017 to 18.12.2018

B Graphite has been recovered from lead-zinc-silver sludge
Budget (Rs. in Lakh): 09.82 chemically through solvent extraction and acid leaching

SSP-42/17

Feasibility study on the effect of impurities in lead electrolysis, having lead-fluorosilicic
acid and as electrolyte, in terms of cathode quality, current efficiency and power

consumption

Division(s) involved: Electroplating and Metal Highlights

Finishing ® Carried out elemental profiling of the electrolyte using
PI: Dr. M. Jayakumar in-house elemental analyzer and optimized the

electrolysis  conditions to understand the role of
Co-PI: Dr. Shailendra Kumar Jha impurities on lead electrowinning
Funding agency: M/s. Hindustan Zinc Ltd., Udaipur Developed a preliminary model to understand the effect
. of impurities on current efficiency as per the information
Duration: 19.12.2017 to 19.09.2018 shareI()i by M/s. Hindustan Zinc Lt)(li., lfdaipur.
Budget (Rs. in Lakh): 19.40 m Screened several impurities to understand their role on
lowering the current efficiency of lead electrolysis
® [Initial dataindicated that the antimony (Sb) and iron (Fe)
are the main culprits for the observed chaotic behavior of

Objectives

current efficiency which were consistent with the
® To study the effect of impurities in lead electrorefining

preliminary mathematical model developed
having lead-fluorosilicic acid as electrolyte, as (i)
cathode quality, (ii) current efficiency, (iii) power
consumption

B Development of a mathematical model to understand the
effect of impurities and operational parameters in lead

electrolysis current efficiency improvement
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SSP-43/17

Development of solid film lubricants and transfer of technology
Division(s) involved: Corrosion and Materials 100 mm X 2 mm), glass plate (75 mm X 25 mm X 2 mm)
Protection, Mandapam Unit and steel disc (50 mm Dia) using air spray gun and heat
PI: Dr. G. Subramanian treated atambient temperature and cured.

) B The thickness of the coating was found to be in the range
Co-PI: Shri. R. Jeyaram of 10-12 m
Funding agency: DRDL, Hyderabad ® The coatings were preserved in a desiccator (Figure) for

testing of the coating's properties such as adhesion,

Duration: 15.12.2017 to 15.09. 2018
uration ° friction coefficient and hardness

Budget (Rs. in Lakh): 15.17

Objectives

® To develop solid film lubricant coatings (SLC) and hard
phosphate lubricant coating (HPLC) as per Russian
specifications

® To evaluate the performance of the developed lubricant
coatings as per Russian standards

B Qualification and acceptance testing of the developed

products as per Russian specifications

B To demonstrate the technology of the developed
products to DRDL, Hyderabad

B Technical consultation during the manufacture of first

batch of the products at the agency mutually agreed Figure. 504M solid film lubricant coatings

between DRDL and CECRI.

Highlights

u Formulated the 504M SLC coating with molybdenum
disulphide and graphite as pigment in epiphenolic resin
using ethyl ketone as solvent for thinning with proper

grinding
®m Formulated the SLC 213 coating with molybdenum
disulphide as pigment in epiphenolic resin using methyl
ethyl ketone as solvent for thinning with proper grinding
B The optimization of the pigment ratio has been arrived at

by permutation and combination method. The coating is

applied to a cleaned and polished specimens, steel rods

(150 mm length X 20 mm Dia), plain flat steel (150 mm X Figure. 213 solid film lubricant coatings
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SSP-52/17

Sputter coating of chromium nitride (CrN) on to automotive chain pins

Division(s) involved: Materials Electrochemistry

For the coated film, the maximum indentation depth was
150 nm, which isless than 1/10th of the coating thickness
®  After initial contact of the indenter on the surface, the

PI: Dr. B. Subramanian

Co-PI: Dr. G. Sreedhar load was increased at a predetermined rate (10 mN/min)
Funding agency: M/s. L. G. Balakrishnan & Bros. to the desired maximum load (50 mN) and then
Ltd.. Coimbatore decreased at the same rate (10 mN/min) to zero. The

unloading curve followed the partial elastic recovery of
Duration: 14.03.18 to 13.09.18 the sample material.

Budget (Rs. in Lakh): 17.55 B The coatings showed a nano-hardness of 21 GPa (as
shown in Figure) for vanadium carbonitride coated chain

Objectives pins

. . . . u
m Sputter coating of chromium nitride, chromium The resultant data paved way to develop methods to

o . o . enhance the performance of automotive chain pins with
oxynitride, chromium carbonitride and vanadium

carbonitride on automated chain pins to be provided by suitable coatings
M/s. L. G. Balakrishnan and Bros. Ltd.

B To analyze structural and microstructural properties and y Vanadium Carbonitride
composition using XRD, AFM, FESEM, XRF, and XPS 94

B Toanalyze the mechanical properties of the coatings such

. . . . 4 Hardness= 21.29 GPa
asadhesion, wear, nanohardness using nanoindentation

=z
=
Highlights -]
3

B Deposited chromium nitride, chromium carbonitride,
and vanadium carbonitride thin films by DC magnetron

sputtering method in Ar"and N, atmosphere 0-

. ; . 000 ono ¢ EonE @ nD
® The reactive sputter gas used was a mixture of different Depth (nm)
ratios of Arand N,.

B Theload vs. displacement curve was measured for all the Figure. Nanoindentation on vanadium carbonitride
sputtered chain pins

samples
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CLP-06/14

Development of a biosensor based assay using chicken egg yolk antibodies for rapid

diagnosis of rotavirus infection

Division(s): Electrodics and Electrocatalysis
PI: Dr. Sheela Berchmans
Co-PI: Dr. A. Palaniappan

Funding agency: Indian Council of Medical

Research (ICMR), New Delhi n

Duration: 01.09.2013 to 01.09.2016
Budget (Rs. in Lakh): 14.54

Objectives

B Developing a rapid, highly sensitive and specific ®

indigenous ELISA

B Developing a novel biosensor based kit using anti-VP6
chicken egg yolk antibodies for diagnosis of Group-A
rotavirus infection

Highlights

® Identified and evaluated two H,O, detection platforms -
one approach based on a modification of glassy carbon
electrode by PAMAM dendrimers and the other one was

through carboxylic acid functionalized multiwalled
carbon nanotubes (MWNTs; HRP conjugate)

Demonstrated the rotavirus detection by immobilizing
the rotavirus antibody onto HRP functionalized
MWNTs modified glassy carbon electrode

The feasibility of the platform was first examined with
E.coli antigen by constructing sandwich-type E.coli
immunosensor. The E-coli immunosensor with antigen
shows increase in current and well-defined reduction
peak than immunosensor without antigen (as shown in
Figure).

Au NPs loaded carbon surface was used to construct
rotavirus immunosensor. The amount of antigen can be
estimated by measuring the electrochemical response for
H,0, that can react with HRP conjugate bound to
antigen. The H,0, can be detected in the presence of
either ABTS or hydroquinone to amplify the
electrochemical response for enzyme (HRP) catalysis.
The current changes in the presence and in the absence of
antigen provide an estimate of antigen present in the
sample, as shown in Figure.

Drop casting

"
[ “o® o
0ets o 090y

& -

¢ veooe v ve®e

HRP conjugate

Electrochemical
Reduction of GO

(i)Electrolysis in AC
(ii)Electro-deposition
of AuNPs by CV

Streptavidin

\

Current, pA

\

0.4 0.2 0
Potential, V va NCT

Figure. Scheme showing the stepwise construction of immunosensor
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Figure. (A) The absorbance spectrum of (a) HRP, (b) ABTS, (c) H,0,, (d) HRP+ H,0,, (e) ABTS+ H,O,, (f) Ab VP6+ ABTS+ H,0,, (¢)-HRP
labelled Ab VP6+ ABTS+ H,0,and (h) HRP+ ABTS+ H,0, in PBS. (B) Enlarged view of absorbance spectrum from 350 nm to 800 nm
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Figure. Cyclic voltammograms recorded in PBS (pH-7) solution containing 100 uM H,0,and 100 uM ABTS of the electrodes mentioned in
figure used as working electrode. (A) The rotavirus immunosensor based on GNPs modified AC treated GCE as a substrate and (B) the
rotavirus immunosensor based on GNPs modified AC treated ERGO on GCE as a substrate
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CLP-12/16

Prow investigation on the inhibition of assimilation of Ti alloy with bone marrow

Division(s): Materials Electrochemistry

PI: Dr. B. Subramanian

Co-PI: Dr. S. Maruthamuthu

Funding agency: DST, New Delhi
Duration: 11.11.2016 to 10.11.2018
Budget (Rs. in Lakh): 04.36

Objectives

To develop Zr-based alloys of crystalline (ZrO,) and
amorphous (Zr-Ti-Si, Zr-Cu-Al-Ag, Zr-Ti-Nb-Pd) thin
film metallic glasses (TFMGs) using magnetron
sputtering onto orthopedic devices made of Titanium
and titanium alloys (Ti-6Al-4V)

The project will aim to optimize the fabrication of the
proposed coatings with good adhesion to the substrate
(bonding strength), optimal surface roughness, and low
internal stress, high resistance against wear, corrosion
and oxidation in order to improve the durability of the
components while having a sufficient stability against
detrimental attacks by the body environment
Cell-material interaction will be explored in vitro using
MC3T3-E1 cell lines. Cell culture experiments will be
conducted including cell morphology, viability,
proliferation, and calcification

Biocompatibility will be tested by measuring the platelet
adhesion, aggregation, cytotoxicity and bacterial
attachment

Highlights

Long Term: TEMG coated specimen can be used as bio-
implant material owing to its biocompatible nature
Immediate: The biodegradability of the thin film metallic
glasses makes them a promising candidate in the
biomedical industry as it will not possess any immune
problem due to the leach out of metal ions as these ions
are already present inside the human body

A Zr-based and Ti-based metallic glass coated over a Ti
bioimplant would serve the dual purpose of improving
the corrosion resistance in addition to prevention of
callus formation

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

m Investigated the glassy properties of these metallic glass

thin films and their suitability for Ti implants to prevent
CaPO, formation

The SBF immersed Zr TFMG specimen showed a very
low weight gain than the ZrO, coated specimen
confirming the minimum formation of CaP on Zr TFMG
The TFMG coated sample surface showed a smooth
morphology whereas a layer growth of a crystalline
aggregate of spherical particles was noticed on the SBF
immersed specimens on the TFMG and ZrO, coated
surfaces for a different period of days

Cells cultured on Zr-MG coated samples (Figure), after 6
h, showed variable shapes and a random distribution, in
contrast, cells cultured on ZrO, coated substrates were
highly oriented

The crimson coloration in second Figure due to the
alizarin red s staining appeared on all specimens,
indicating that calcified deposits formed on all surfaces.
Preosteoblasts cultured on Sample B showed a similar
calcification results as that by Ti.

Proliferation of cells cultured on specimens
Day1

Day 3

Sample
A
{14 mmep)

Sample
B §
{14 mmg)

Ampiified

Figure. Microscopic view of cell proliferation on coated surfaces

Figure. Calcification of cultured cells
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TSP-04/17

Morphological analysis and characterization of lead acid battery plates

Division(s) involved: Electrochemical Power
Sources

PI: Dr. Sundar Mayavan

Co-PI: Er. V. Prabhu

Funding agency: M/s. Exide Industries Ltd., Hosur
Duration: 17.05.2017 to 16.05.2018

Budget (Rs. in Lakh): 02.50

Objectives

® Morphological analysis and characterization of lead

acid battery plates

Highlights

® Completed the morphological analysis of the plates and

the project was completed successfully

Testing of automotive chain pins

TSP-06/17

Division(s) involved: Materials Electrochemistry
PI: Dr. B. Subramanian
Co-PI: Er. ]. Kennedy

Funding agency: M/s. L. G. Balakrishnan & Bros.
Ltd., Coimbatore

Duration: 28.06.17 to 31.10.17
Budget (Rs. in Lakh): 01.16

Objectives

®m To analyze the chain pin samples using sophisticated
instrumentation methods like XPS, FESEM, EDS, XRD,
XRF and nanohardness

B To ascertain the composition of the top layers and their
hardness

Highlights

In the case of sample A (small pin), the presence of
carbon, nitrogen, chromium, and oxygen was observed
along the thickness of the coating and also the EDS and
XPS survey spectra of sample A (Figure) indicated a
higher concentration of nitrogen in the films.

® In the case sample B (big pin), the XPS spectra showed
that the top layers consisted of carbon, chromium
nitrogen and oxygen whereas towards the depth of the

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

coating the atomic percentage of carbon and oxygen
reduced resulting in the presence of chromium and
nitrogen alone in the first few layers adjacent to the
substrate. The decrease in the concentration of elements
is clearly indicated by depth profiling.

Nanoindentation results indicated that hardness of
sample B (26 GPa) was slightly higher than that of sample
A (23 GPa). Similar was the case with elastic moduli of
two samples, where sample B had an elastic modulus
higher than that of sample A.

The resultant data paved way to develop methods to
enhance the performance of automotive chain pins with
suitable coatings

9 =0=Cis 70 —o-C1
80 Sample A Eon Sample B 5

Atomic %

Etching time (Min) Etching time (Min)

Figure. Atomic percent of elements from XPS depth
profiling of sample A and B
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Endurance test for 75 Ah battery as per IS 13369 :1992 specification

Division(s) involved: Electrochemical Power Objectives

Sources ® Endurance Test for 75 Ah Battery as per IS 13369 :1992
PI: Dr. Sundar Mayavan specification

Co-PI: Er. V. Muthumani Highlights

Funding agency: M/s. Sukam Industries Ltd., B Completed the endurance test completed and project
Gurgaon was completed successfully

Duration: 28.08.2017 to 28.02.2018
Budget (Rs. in Lakh): 01.50

TSP-10/17

Surface analysis of impregnated carbon samples using X-ray spectroscopy

Division(s) involved: Central Instrumentation
Facility

PI: Er. . Kennedy

Co-PI: Dr. V. Saranyan

Funding agency: M/s. Aqua Works Pvt. Ltd.,
Bengaluru

Duration : 10.10.2017 to 12.02.2018
Budget (Rs. in Lakh): 02.46

Figure. Impregnated carbon sample

Objectives
® Surface analysis of impregnated carbon sample by X-ray Survey Before Etch
photoelectron spectroscopy instrument and surface 4.00E+05 e
compositions to be calculated from measured " T
photoelectron peak areas in survey spectra after ~ 3.00E+057
correction to appropriate Scofield ionization cross -’2 T
section by Thermo Advantage V5.967 software 2 2.00E+05 7T O1s
O K N1s
Highlights 1.00E+05 T
CSIR-CECRI shall provide the XPS spectrum of each I
. . 0.00E+00 ‘ ‘ ‘
sample with atomic percentage report of an average of the 1000 500 0
tive position on each sample o
B Analyzed each sample for the expected and unexpected Binding Energy (V)
elements Figure. XPS spectrum of impregnated carbon sample

B Identified the oxidization state and functional group of
each sample
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TSP-12/17
Battery testing 2V/500Ah LMLA cells in PPCP as per IRS:S:88/2004

Division(s) involved: Electrochemical Power Objectives

Sources
PI: Er. V. Muthumani
Co-PI: Dr. Sundar Mayavan

m [RS:S:88/2004 - Testing 2V/500Ah LMLA Cells
Highlights

. ) Testing the cells for different types of performance
Funding agency: M/s. Mysore Thermo Electric Pvt. o -~ ompleted the capacity test

Ltd., Bengaluru ® Endurance and life tests are in progress
Duration: 19.01.2018 to 18.01.2020

Budget (Rs. in Lakh): 06.10

TSP-15/17
3D printing of metals

Division(s) involved: Electroplating and Metal
Finishing

PI: Dr. S. Mohan

Co-PI: Er. Srinivasan Perumal

Funding agency: M/s. Wipro Enterprises,
Bengaluru

Duration: 01.01.2018 to 31.12.2018

Budget (Rs. in Lakh): 26.90

Objectives

B Materials shall be 3D printed as per the 3D Model
supplied by the funding agency

Highlights

B Posttreatmentof 3D printed parts
B Visualinspection

Gas turbine nozzle parts

Mini satellite casing
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CENTRE FOR EDUCATION (CFE)

Centre for Education (CFE) was established as a part of
CSIR-CECRI's human resource development programme in
1988. CSIR-CECRI runs a unique four-year B.Tech. course
on Chemical and Electrochemical Engineering, approved by
AICTE and affiliated to Anna University, Chennai.
Admission to this programme is being made through a
single window system of Tamil Nadu Engineering
Admissions (TNEA) conducted every year by Anna
University for 35 candidates from the home state (Tamil
Nadu) and 5 for other state quota through JEE (main)-All
India rank. This unique course is designed and handled by
scientists and engineers of CSIR-CECRI, who possess years
of research experience in their respective fields. The faculty
members are extremely congenial and student-friendly, and
encourage the young students to take part in research
projects at their laboratories.

The exposure to advanced government-funded projects at
CSIR-CECRI motivates students to take up research as a
career. Moreover, they get the opportunity to publish their
research in acclaimed national and international journals
right at the undergraduate level. It greatly boosts their
chances of admission into doctoral programme at top-
ranked universities directly after the completion of B.Tech.
Such a trend is evident with regard to the alumni of CSIR-
CECRI, who have pursued their doctorates at universities
like Oxford, Stanford, and the University of South Carolina,
amongst many others. The excellent student-alumni contact
is also another motivating factor for the students.

ACADEMY OF SCIENTIFIC AND
INNOVATIVE RESEARCH (AcSIR)

The Academy of Scientific and Innovative Research (AcSIR)
was established by an Act of Indian Parliament in 2010, for
furtherance of the advancement of learning and prosecution
of research in the field of science and technology (S&T) in
association with the Council of Scientific and Industrial
Research (CSIR) and to declare the institution known as the
Academy of Scientific and Innovative Research, to be one of

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

the national importance. The primary focus is on research
and imparting instructions in areas not ordinarily taught in
regular academic universities in India, by disseminating
advanced knowledge in science and technology, and by
providing teaching and research facilities in frontline
branches of learning and emerging areas. The Academy has
a structure of multi-centric institution based on a hub-and-
spokes model. CSIR headquartered at New Delhi acts as a
hub, which is responsible for centralized administration
connected with its all 38 CSIR laboratories as spokes and act
as actual campuses for different subjects/areas based on
their respective specializations.

AcSIR is created to develop the highest quality professionals
with cross-disciplinary knowledge, aiming to provide
leaders in the field of science and technology. The academy
primarily focuses on research and imparts instructions in
such a manner that the methodology is novel and off the
beaten track. Further, the Academyaims to:

B Nurture a research-propelled, technology-enabled,
industry-linked, socially conscious higher education
platform

®  Achieve a seamless integration of intellectual strengths
with current market needs with a people-centric focus

® Develop niche capability required to bolster research
efforts in futuristic science

B Provide the opportunity to work on the frontier and
contemporaneously challenging areas for nurturing
innovation

AcSIR started functioning at CSIR-CECRI from January
2012. CSIR-CECRI admits the highly talented and research-
oriented candidates for registering under AcSIR Ph.D.
programme during January and August sessions every year.
At present, 88 scholars are pursuing their Ph.D. and the

details are given below:

AcSIR stream
Fellowship holders 161
Project Assistants 119
Total : 80

University stream

Fellowship holders 12
Project Assistants :6
Total :8
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1. Ph.D. Viva-Voce EXAMINATION COMPLETED

No. Name Thesis Title Guide Date
AcSIR Stream

1. M. Raja Ceramic-based separators for Li-ion Dr. A. Manuel Stephan April 28,2017
and Li-S batteries

2. A.Muthurasu Sensing and catalytic applications of ~ Dr. V. Ganesh May 09, 2017
fluorescent-based materials

3. Bongu Chandra Sekhar Alternative electrodes and electrolytes  Dr. N. Kalaiselvi May 31, 2017
for lithium batteries

4. P Subalakshmi Transition metal oxide based electrode Dr. A. Sivashanmugam August 17,2017
materials for energy storage applica-
tions

5. A. Sivasankar Removal of organic and inorganic Dr. S. Maruthamuthu August 24, 2017
contaminants from the reactive dye
textile effluent contaminated agricul-
tural soil using electrokinetics

6. P. Dhandapani Bio approach; Ureolytic bacteria Dr. S. Maruthamuthu September 27, 2017
mediated synthesis of multifunctional
nanoparticles

7. Sumana Kundu Synthesis and characterization of Dr. Vijayamohanan October 26, 2017
graphene-based nano-materials for K. Pillai (Guide)
energy applications Dr. P. Ragupathy (Co-

Guide)

8. S. Sathyamoorthi Tonic liquids as electrolytes for Dr. D. Velayutham October 30, 2017
supercapacitor

9. Raju Thota Chemically modified polyester film: A Dr. V. Ganesh November 15, 2017
novel functional platform for electro-
chemical applications

10. V. Selvamani Tonic liquid electrolytes and functional Dr. V. Suryanarayanan November 15, 2017
carbon anodes for Li-ion battery

11. R. Karthick Free-standing graphene-hybrid Dr. M. Selvaraj November 17, 2017
cathodes for quasi-solid-state dye-
sensitized solar cells

12. K. Aneesh Heterogeneous enzyme mimics for Dr. Sheela Berchmans December 13, 2017
spectrophotometric and electrochemi-
cal sensing applications

13. Demudu Babu Gorle  Electrochemically or chemically Dr. M. December 06, 2017
modified surfaces as catalytic electrodes Anbukulandainathan

for electrochemical applications

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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Name

Thesis Title Guide Date

14.

R. Venkatkarthick

Design of titania electrodes for Dr. S. Ravichandran December 29, 2017
photoelectrochemical and electrochem-

ical water splitting reaction

15.

G. Kruthika

Computational investigations on Dr. P. Murugan January 12, 2018
enhancing magnetic and catalytic

properties of a-mno2

16.

P. Thangasamy

Supercritical fluids assisted synthesis of Dr. M. Sathish February 26, 2018
2D inorganic layered materials and

their applications

University Stream (Bharathidasan University, Tiruchirappalli)

17.

A. Ananthi

Surface derivatization schemes for Dr. K. L. N. Phani April 05,2017

electrochemistry of biomolecules

18.

N. Prabu

Studies on the synthesis and character- Dr. D. Jeyakumar June 09, 2017
ization of nanostructured bimetallic

catalysts

19.

R. Pavul Raj

Studies on electrodeposition of Dr. S. Mohan August 04, 2017
metal/metal oxides for capacitor

application

20.

P. Anandha Ganesh

Facile synthesis of nanoporous materi- Dr. D. Jeyakumar November 17, 2017

als for electrocatalytic applications

21.

C. Srinivasa Rao Vusa

Functionalized nanocarbons and Dr. Sheela Berchmans January 23, 2018
polymer materials as versatile bio-

interfaces for bioanalytical applications

2.Ph.D. SYNOPSIS SUBMITTED

2.

3.
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.. Name

K. Hemalatha

I Karthlkeyan

Muna1ah Yeddala

 Thesis Title

‘Sodium insertion compounds as ‘Dr. A. S. Prakash
‘electrode materials for sodium-ion '

batteries

irst-principles calculations on Dr P. Murugan ;]une 15,2017
‘structural stability and phy51c0chem1cal :
iproperties of Mo-S nanostructures

:Development of carbon-based electrode Dr. Vijayamohanan
ématerlals and electrolyte additives for a ;K. Pillai (Guide)

;Dr. P. Ragupathy (Co-
éGuide)

July 19, 2017

ézinc-bromine redox flow battery
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No.

Name

Thesis Title

Guide

Date

4.

S Premlatha

Electrodeposition of cobalt nanocomposites for

‘electrochemical sensor applications

Dr. S. Mohan

October 11, 2017

5. V C. Soorya éBiosensing of cholesterol and glucose using Dr Sheela Berchmans éNovember 03,2017
: ‘bismuth-containing metal composites and : :
5 inorganic-organic hybrids 5 5
6. P.Remith High capacity and high voltage electrodes for =~ Dr. N. Kalaiselvi November 21, 2017
lithium batteries
7. KR.Saravanan  Ecobenign electrodes an d binder for energy Dr. N. Kalaiselvi November 21, 2017
storage applications
8. K. Balakumar Carbon scaffold based cathodes for Li-S and Li- Dr. N. Kalaiselvi November 21, 2017
Se batteries
9. N.Mohammed  Discerning structure-property correlation Dr. Sailaja December 04, 2017
Azeezulla towards the activation of small molecules Krishnamurthy
10. K Subramani éReduced graphene oxide-based nanocomposites Dr M. Sathish éDecember 13,2017
' ‘and bio-derived carbon for supercapacitor ' 5
: ‘applications : :
11. C.P Laisa Novel lithium-rich layered cathode materials for Dr. K. Ramesha March 12, 2018
rechargeable lithium-ion batteries
12. S V. Sheen Mers éStudies on some novel platforms for sensing and Dr. V. Ganesh éMarch 21,2018
catalytic applications
13. A Priyadharshini éElectro—bio remediation strategies for effective Dr S. Maruthamuthu éMarch 26,2018
5 ;treatment of organic-containing wastewaters
14. S.Hosimin Recovery of valuable products from industrial =~ Dr. S. Maruthamuthu =~ March 27, 2018
waste by electrochemical processes
University Stream (Bharathidasan University, Tiruchirappalli)
15. K S. Anuradha éPhotoanode and counter electrode modifica- Dr S. Mohan éApril 27,2017
: ‘tions for improved performance of dye- :
‘sensitized solar cells :
16. V Sannasi éStudies on synthesis and characterization of new Dr. D. Jeyakumar éMay 02,2017
- polymers for photovoltaics
17. B Venkata Rami éElectrode materials for non-aqueous alkali-ion Dr S. Gopukumar éOctober 04,2017
Reddy batteries
18. K Silambarasan ;Interfacial architecture with nanostructured Dr James Joseph éFebruary 07,2018

ématerials derived from polymeric gels for
electrochemical application
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3. Students Academic Committee (SAC)

The Students Academic Committee (SAC) had been
constituted for creative mentoring of all CSIR-CECRI Ph.D.
scholars. SAC looks into all issues related to the academic
welfare of students in CSIR-CECRI. The Committee deals
with the matters pertaining to Ph.D. admission, screening of
application and interviews of Ph.D. students (if necessary),
and arranging orientation programme for students who are
admitted. SAC facilitates designing and implementing the

A

Science day competitions and prize distribution

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

aiff& ufeaed 2017 - 2018

coursework for all Ph.D. scholars irrespective of their
registration mode (AcSIR/University) in line with the
AcSIR's requirements and guidelines. SAC finds out the
ways for enhancing the quality of Ph.D. students in
CSIR-CECRI. The Committee also interfaces with all the
respective Universities for Ph.D. registration, supervision
and evaluation of the thesis, conducting viva-voce
examination, etc. SAC also addresses and offers solutions to
problems arising during the course of Ph.D. tenure, and
facilitates healthy student-guide interactions.
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INTERNATIONAL COLLABORATION & PUBLICITY (ICP)

ACTIVITIES media, and making arrangements for publicity in
newspapers, e-information, and digital communication
Coordinating the activities on media
B The deputation of CSIR-CECRI scientists to abroad ® Processes for analyzing research samples provided by
under various programmes external users such as academic institutions and R&D
B The visit of distinguished foreign visitors who visit labs

CSIR-CECRI on various occasions
B Making arrangements for foreign students who visit
CSIR-CECRI for carrying out their research work

Right to Information (RTT)

This activity is being carried out on the basis of Right to

under various international fellowships/programmes Information Act-2005 of the Government of India. The
® Making necessary arrangements for conducting designated Central Public Information Officer (CPIO)

important events at the Institute
m The release of CSIR-CECRI advertisements in various

responds promptly to queries on scientific and technical
matters requested by the public.

I B e B e —— ]

1. INTERNATIONAL DEPUTATIONS

g

Dr. V. Saraswathy, Chief Scientist was deputed to Hanyang University, South Korea as a Visiting
Professor to do research work on 'Corrosion Monitoring and Durability Assessment of Concrete
Structures” at School of Architecture and Architecture Engineering Innovative Durable Building
and Infrastructure Research Centre, Hanyang University, South Korea under Brain Pool Fellowship
for the period from April 01,2017 to December 31,2017.

Dr. S. M. Senthil Kumar, Scientist was deputed to School of Chemical Engineering and Advanced
Materials, Newcastle University, UK as a Visiting Researcher under DST-UKIERI joint collabora-
tive project for carrying out research on “Development of high performance carbon nanomaterials
for enhancing the cathodic oxygen reduction and performance of anode in microbial fuel cells”
during May 02-16,2017.

an
nga

Dr. Sundar Mayavan, Senior Scientist was deputed to Bulgaria to make oral presentation of his
research paper entitled “Effect of glycine incorporated lead oxide and non conventional
nanostructured additives on the performance of lead-acid battery” in the 10" International
Conference on Lead Acid Batteries (LABAT 2017) held during June 13-16, 2017 at Golden Resort,
Bulgaria.

He was also deputed to Kuala Lumpur, Malaysia to make oral presentation of his research paper
entitled “Carbon nanotube, glycine, boron carbon nitride and molybdenum disulfide as NAM
additives on the performance of Lead acid battery” in the 17" Asian Battery Conference on
Lead-Acid Batteries held at Kuala Lumpur, Malaysia during September 19-22,2017.

Mr. K. Guruprakash, CSIR-SRF, CSIR-CECRI Madras Unit, Chennai was deputed to Singapore to
make oral presentation of his paper on “An inorganic electrolyte based molten air battery with
improved performance” in the 9" International Conference on Materials for Advanced
Technologies (ICMAT 17) held at Suntec, Singapore during June 18-23,2017.

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE ANNUAL REPORT 2017-2018
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INTERNATIONAL DEPUTATIONS

Mr. G. Kalaiyarasan, UGC-JRF was deputed to Russia to make poster presentation of his paper on
“Cholesterol derived carbon quantum dots as fluorescence probe for haemoglobin sensor” in the
Joint 16" International Symposium on Trace Elements in Man and Animals (TEMA-16), ISTERH
2017 and NTES 2017 Meeting held at Saint-Petersburg, Russia during June 26-29,2017.

Dr. A. Manuel Stephan, Principal Scientist was deputed to Egypt for carrying out research on “Novel
porous materials as electrolytes for energy devices” at Centre of Materials Science, Zewail City of
Science and Technology, Giza, Egypt under Indo-Egypt Cooperative Science Programme of Joint
Collaborative Project (DST-Egypt) during June 29,2017 to July 03,2017.

He was also deputed to Egypt for carrying out research on “Novel Porous materials as Electrolytes
for Energy Devices” under Indo-Egypt Co-operative Science Programme of Joint Collaborative
Project (DST-Egypt) at Centre of Materials Science, Zewail City of Science and Technology, Giza,
Egyptduring March 21-22,2018.

Dr. Kuldeep Singh, Scientist was deputed to Hangzhou, China to participate in the 2nd BRICS
Young Scientists Conclave held during July 11-15,2017.

Dr. A. Palaniappan, Senior Scientist was deputed to Germany to carry out the collaborative research
work entitled “Synthesis and tailoring the surface architecture of new fibre-based materials and
their carbon composites for applications towards sensing analysis of pathogens, protein markers,
neurotransmitters” at University of Regensburg, Germany under the CSIR ~-BMBF Cooperative
Science Programme from August 01,2017 to September 15,2017.

Dr. S. Gopukumar, Senior Principal Scientist was deputed to Gyeongju, South Korea for delivering
an invited talk on “Newer electrode materials for lithium/sodium ion batteries” in the 9" Asian
Conference on Power Sources (ACEPS-9) held at HICO, Gyeongju, South Korea during August 20-
23,2017 and also visited to Yonsei University on August 24, 2017 to have discussion with Professor
K.B.Kim.

Dr. B. Subramanian, Principal Scientist was deputed to Tokyo, Japan for carrying out research on
“Investigation on the inhibition of assimilation of Ti alloy with bone marrow” at Institute of
Biomaterials and Bioengineering, Tokyo Medical and Dental University, Tokyo, Japan under India-
Japan Cooperative Science Programme of Joint Collaborative Project (DST-JSPS) during
September 17-30,2017.
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Dr. A. Subbiah, Senior Scientist was deputed to CNR-Rome, Italy to carry out bilateral research
work on joint project proposal entitled “A Rapid high performance biosensor based on gold
nanoparticle anchored graphene sheets for the electrochemical detection of biomarkers and DNA
mutations for clinical and environmental applications” under the CSIR-CNR S&T Cooperative
Science Programme from September 22,2017 to October 04, 2017.

Dr. S. Angappan, Senior Scientist was deputed to Bangkok, Thailand for Chairing a Technical
Session and delivering an invited talk on “Skill development and training in science & technological
sectors” in the International Science Congress Thailand 2017 (ISCTH 2017) held at Bangkok,
Thailand, during October 02-06,2017.

Dr. Subhendu Kumar Panda, Scientist was deputed to Bonn, Germany to attend the 7" Bonn
Humboldt Award Winners' Forum on “Fundamental concepts and principles of chemical energy
conversion” and also for collaborative work during October 11-14,2017.

Mr. Remith Pongilat, Senior Research Fellow, DST-INSPIRE was deputed to Oak Brook, USA to
make poster presentation of his paper on “Hallow Carbon Spheres for Lithium-Selenium Batteries”

!. ~ l
in the 10th International Conference on Advanced Lithium Batteries for Automobile Applications
(ABAA-10) held in Oak Brook, IL., USA during October 22-25,2017.

Ms. S. Jayashree, Senior Research Fellow, DST-INSPIRE, was deputed to USA to work with Prof.
Pulickel M. Ajayan, Dept. of Material Science and Engineering, Rice University, USA for the
research project entitled “Architecture of defect-rich titania clusters for photoelectrochemical water
splitting” under the Bhaskara Advanced Solar Energy (BASE) Internship programme supported by
the DST and the Indo-US Science and Technology Forum (IUSSTF), New Delhi from March 12,
2018toJune 12,2018.

»

h_-

Dr. P. Ragupathy, Senior Scientist was deputed to Korea Advanced Institute of Science and
Technology (KAIST), South Korea as visiting Scientist to work on "Development of high energy
density Li-sulfur batteries” for the period from October 31,2016 to October 30,2017.

2. INTER-INSTITUTION AND ACADEMIC RESEARCH COLLABORATIVE WORK

Student details Work details

Fourteen students of B.Sc./M.Sc. from various colleges and Carried out Summer Research Fellowship work under the
universities under IASc-INSA-NASI Summer Research guidance of CSIR-CECRI Scientists for eight weeks
Fellowship 2017 scheme

Five Ph.D. scholars from NIT/IISER/Universities Carried out academic/collaborative project work
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3. DISSERTATION/PROJECT WORK/EXTERNAL SAMPLES ANALYSES FOR ACADEMIC INSTITUTIONS

Total F
Student details Work details (R;). o l:ljlsl)
Ninety-five students of M.Sc., M.Phil., M.E., M.Tech. in Chemistry, Carrying out project dissertation 6.68
Physics, Materials Science, Biotechnology, Nanotechnology, work in various disciplines
Structural Engineering, Environmental Engineering, Civil November-2017 Session
Engineering, Chemical Engineering, etc. from various Universities,
Arts & Science Colleges, and Engineering Colleges were permitted to
carry out their dissertation-project work at CSIR-CECRI, Karaikudi
and CSIR-CECRI Madras Unit, Chennai.
Samples were analyzed using FT-IR, SEM, TEM, XPS, GPC, NMR,  Analytical, spectroscopic and 13.13
Thermal, HPLC, CHNS, AAS, GCMS, FESEM, EDAX, XRD, microscopic analyses of samples
EPR/ESR etc. for academic institutions.
4. INTERNATIONAL VISITORS (RESEARCH FELLOWS/SCIENTISTS)
Visitor Details Duration

Dr. Kehinde Olurotimi Ogunniran,
Senior Lecturer, Covenant University,
PMB 1023, Ota, Ogun State, Nigeria.

To avail CSIR-TWAS Fellowship for Postdoctoral
Research on “Synthesis, characterization of some
supramolecular metal complexes” in Functional
Materials Division under the supervision of Dr. R.
Thangamuthu, Principal Scientist.

July 21,2017 -
January 02, 2018

Mr. Vitalis Ikenna Chukwuike,
Chemistry Laboratory Instructor,
Faithcleaners Resources (NIG) Ltd. Road
24, Flat 30 Federal Low-Cost Housing
Estate Rumueme, Port Harcourt, Nigeria.

To avail CSIR-TWAS Post Graduate Fellowship for
pursuing research on “Erosion-corrosion inhibition
of copper-based alloys under flowing conditions” in
Corrosion and Material Protection (CMP)
Division, under the supervision of Dr. Rakesh
Chandra Barik, Scientist.

November 14, 2017 -
November 13, 2021

Prof. Iren Kuznetsova, Head of
Post-Graduate Study Department,
Principal Scientific Researcher,
Kotel'nikov Institute of Radio
Engineering and Electronics of RAS,
Moscow.

To deliver an invited talk on “Microenergetic
Systems with Harvesting Energy” and to have
discussions with CSIR-CECRI scientists

November 13-15, 2017
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1. CONTRACT RESEARCH PROJECTS [SPONSORED (SSP) / GRANT-IN-AID (GAP) PROJECTS]

%)

Project Sponsor Title Principal Contract Date of start Duration
No. Investigator/ value of the
Mentor (Rs. in project
lakh.) (in
months)
GAP  SERB, Erosion and erosion-corrosion Rakesh C. Barik ~ 31.13 April 03, 2017 36
01/17 New performance of electrodeposited
GAP  SERB, Chemical synthesis and characteriza- K. Senthil Kumar 19.20 March 01, 2017 24
02/17 New tion of novel polymelamine and (PI)
Delhi metal coordinated polymelamine for S. Gopukumar
energy storage and generation (Mentor)
application.
GAP  DST, New Nanoionics: Molecular design Karthik Krishnan 86.27 December 14, 2016 60
03/17  Delhi principle and charge transport in (P1)
confined systems for the develop- B. Subramanian
ment of next-generation electro- (Mentor)
chemical device applications.
SSP Chennai Supervising the health assessment of SP. Manoharan 22.82 April 25,2017 07
04/17  Petro- cross-country pipelines (crude and
leum LPG) of CPCL, Manali
Corpo-
ration
Ltd.
GAP  SERB, Scanning tunneling microscopy V. Saranyan 40.49 April 19,2017 36
05/17 New studies on metalloporphyrins and
Delhi phthalocyanines decorated on 2D
platforms
GAP  SERB, Electrodeposition of silver, gold, Shailendra K. Jha  23.07 April 01, 2017 36
06/17 New brass and some of the refractory
Delhi metal from ionic liquids and assess-

ment of these deposits in the
electrocatalysis and industrial
applications
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Project Sponsor Title Principal Contract Date of start Duration
No. Investigator/ value of the
Mentor (Rs. in project
lakh.) (in
months)
SSP Oil India Corrosion control for formation G. T. Parthiban 9.81 May 11, 2017 06
07/17 Limited water disposal lines
SSP Tata Steel Durability performance of plasma K. Saravanan 28.75 June 01, 2017 15
08/17 Limited coated galvanized reinforcement bars
exposed in simulated and actual
concrete environments.
SSP Godrej Studies on stress corrosion and G. T. Parthiban 12.76 June 19, 2017 06
09/17  and hydrogen embrittlement behaviour of
Boyce PH stainless steels
Manufact
uring
Company
Ltd
SSp Suzlon  To validate the corrosion protection =M. Selvaraj 3.45 July 01, 2017 02
10/17  Energy  scheme of Suzlon S111,120 m hlt
Ltd, Pune WTG and balance of plant
GAP  SERB, Redox flow batteries for renewable ~ M. Ulaganathan ~ 89.00 June 05, 2017 60
11/17  New energy storage applications (PI)
Delhi P. Ragupathy
(Mentor)
GAP  SERB, Electrochemical biosensors for the ~ Noel Nesakumar ~ 19.20 April 10, 2017 24
12/17 New detection of harmful chemicals in the (PI)
Delhi agricultural products. Subbiah
Alwarappan
(Mentor)
SSP ACT Feasibility studies on hydrogen S. Vengatesan 4.33 August 09, 2017 06
13/17  Plast generation using hydraulic shock
Paints Pvt process
Ltd
SSP Livguard Development of next-generation Sundar Mayavan  16.20 August 14, 2017 12
14/17 Energy  lead-acid batteries for commercial
Technolo applications
gies
Private
Ltd
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Project Sponsor Title Principal Contrac Date of start Duration
No. Investigator/ t value of the
Mentor (Rs. in project
lakh.) (in
months)
SSP VSSC, Development of temporary protec- M. Selvaraj 14.38 September 01,2017 18
15/17  Thiruvan tive coating for maraging steel and 15
anthapur CDV6 materials for two years in the
am marine environment.
GAP  DST, New Materials and related storage devices N. Kalaiselvi 60.00 August 17,2017 36
16/17  Delhi for grid deprived communities
SSP VSSC, Evaluation of the protective life of D. Sherwood 9.77 September 19, 2017 24
17/17  Thiruvan Berger black 158 coating on
anthapur maraging steel (MDN250) and
am 15CDV6 materials in the marine
environment.
SSP A-1 Evaluation of painted fencing mesh ~ M. Selvaraj 8.26 September 15,2017 05
18/17  Fence for corrosion protection
Products
Company
Limited
GAP  DST, New Metal oxides anchored graphene N. Kalaiselvi 25.05 September 14, 2017 36
19/17  Delhi nanosheets for fabrication of energy
storage devices
GAP  SERB, Development of electrochemical Kesavan 19.20 May 11, 2017 24
20/17 New biosensors for neurotransmitters and Srinivasan (PI)
Delhi clinically important biomolecules Subbiah
Alwarappan
(Mentor)
GAP  DST, New Wearable screen-printed electro- A. M. Vinu Mohan 86.27 April 27, 2017 60
21/17  Delhi chemical devices for health & (PI)
environmental monitoring, drug J. Mathiyarasu
delivery, energy storage and energy  (Mentor)
harvesting applications.
SSP Hindalco Studies on corrosion behaviour of G. T. Parthiban 3.60 October 04,2017 06
22/17  Industries aluminium alloys
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Project Sponsor Title Principal Contract Date of start Duration
No. Investigator/ value of the
Mentor (Rs. in project
lakh.) (in
months)
GAP SERB, Exploring alternative materials for P. Murugan 28.40 October 06,2017 36
23/17 New the anode of lithium-ion battery by
Delhi first-principles calculations
GAP  SERB, Photolabile nanoprobes for light- E. S. Shibu (PI) 89.00 October 11,2017 60
24/17 New induced delivery, imaging, P. Murugan
Delhi phototherapy, chemotherapeutics (Mentor)
and neurogenic disorders
GAP  SERB,  Fabrication of symmet- M. Sathish 30.53 October 16,2017 36
25/17 New ric/asymmetric high energy density
Delhi supercapacitor in non-aqueous
electrolytes using bio-derived
carbon/carbon nanocomposites
SSP Minda  Control of deposition corrosion on ~ G. T. Parthiban 4.68 November 10, 2017 06
26/17  Corporati copper cathodes
on Ltd.
SSP Tata Steel Recovery of metallic tin from tin L. John Berchmans 25.51 November 06, 2017 24
27/17  Ltd. sludge by electrometallurgical
process
GAP DRDO  Development of one-step D. Kalpana 13.40 November 15,2017 12
28/17 electrodeposition of platinum
nanoarrays on sulfur-doped
graphene for high-performance
electrocatalysts
SSP Reliance Development of advanced lead-acid Sundar Mayavan  16.21 November 29, 2017 12
29/17 Indust-  batteries using nanomaterials and
ries Ltd  ionic liquids
SSp Boeing  Development of corrosion database ~S. Mohan 22.57 November 06,2017 12
30/17 Company, phase -2 A
USA

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

ANNUAL REPORT 2017-2018




iy wfddes 2017 - 2018

Project Sponsor Title Principal Contract Date of start Duration
No. Investigator/ value of the
Mentor (Rs. in project
lakh.) (in
months)
GAP  SERB, Novel graphene reinforced conduct- J. Anandha Raj 19.20 July 27, 2017 24
31/17 New ing polymer-metal oxide (P1)
Delhi nanocomposites for supercapacitor M. Sathish
applications (Mentor)
GAP  SERB, Heteroatom doped graphene S. 19.20 July 12,2017 24
32/17  New aerogel/lithiated metal derivative Saravanamoorthy
Delhi composites for supercapacitor and  (PI)
smart electronics N. Kalaiselvi
(Mentor)
SSP Boeing  Environmentally friendly coatings; ~ S. 16.16 December 01,2017 18
33/17 Company, chrome-free conductive polymer Sathiyanarayanan
USA based wash / etch primer
GAP  SERB, Development of biopolymer-based ~ G. Vijayaprasath  19.20 July 12,2017 24
34/17 New Fe,O,/hnt nanocomposites for drug  (PI)
Delhi delivery applications B. Subramanian
(Mentor)
GAP  SERB, A novel approach to design pectin ~ S. Ambika (PI) 19.20 August 09, 2017 24
35/17 New coated ZnO/chitosan/hydroxyapatite Deepak K.
Delhi biomaterials for cytotoxicity and Pattanayak
antibacterial orthopedic implant (Mentor)
SSP Applied  Electrodeposition of metal and metal S. Mohan 10.53 December 08, 2017 12
36/17 Materials oxide
India Pvt.
Ltd
GAP  DST, New Electrochemical immunosensor for V. Murugan 97.18 May 17, 2017 48
37/17  Delhi handheld rapid detection of dengue
virus infection
GAP  SERB, Nanomaterials as cathodes for P. Manivel (PI) 19.20 October 03,2017 24
38/17 New utilization of CO, into value-added V. Suryanarayanan
Delhi products (Mentor)
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Project Sponsor Title Principal Contract Date of start Duration
No. Investigator/ value of the
Mentor (Rs. in project
lakh.) (in
months)
SSP Hindustan Design of electro-oxidation reactor ~ A. Manokaran 11.89 December 19, 2017 12
39/17 Zinc for recovery of Na,SO, & NAOH &
Limited  reduction of COD & chlorides in
effluent or RO reject water
SSP Hindustan Study on the recovery of manganese C. Naveen Kumar 9.10 December 27,2017 09
40/17  Zinc as MnO, or MN metal from its
Limited  sulfate stream.
SSP Hindustan Removal of graphite from lead-zinc- C. Naveen Kumar 9.98 December 27,2017 12
41/17  Zinc silver beneficiation process and its
Limited conversion to graphene
SSP Hindustan Feasibility study on a) effect of M. Jayakumar 19.40 December 19,2017 09
42/17  Zinc impurities in lead electrolysis, having
Limited, lead-fluorosilicic acid as the electro-
Rajasthan lyte, in terms of (i) cathode quality,
(ii) current efficiency, (iii) power
consumption. B) a mathematical
model for lead electrolysis current
efficiency improvement
SSP DRDL, Development of solid film lubricants G. Subramanian  15.17 January 09, 2018 06
43/17  Hydera-
bad
GAP  SERB, Synthesis and electrochemical A. Thamilselvan ~ 19.20 August 07, 2017 24
44/17 New Delhi characterization of molecular (PT)
imprinted polymers electrode for V. Suryanarayanan
biosensor application (Mentor)
GAP  SERB, Development of noble metal-free R. Rameshbabu 19.20 October 05,2017 24
45/17 New Delhi catalyst for efficient hydrogen (PT)
evolution from water under visible- M. Sathish
light and their practical implementa- (Mentor)
tion
GAP  SERB, Development of 2D Ti,C, mxene K. V. Mahesh (PI) 19.20 October 23,2017 24
46/17 New Delhi nanosheets based hybrid Subbiah
nanostructures and aerogels for Alwarappan
electrocatalytic and energy storage  (Mentor)
applications

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

ANNUAL REPORT 2017-2018




BISEIECIN RIS IR

Project Sponsor Title Principal Contract Date of start Duration
No. Investigator/ value of the
Mentor (Rs. in project
lakh.) (in
months)
GAP  Defence Feasibility studies for the N. Rajasekaran 9.93 February 05,2018 18
47/17  Laboratory electrodeposition of aluminium on
ultrafine lightweight fibers
SSP Bimetal Development of polymer coatings for N. Rajasekaran 9.43 January 29, 2018 09
48/17 Bearings  bearing applications.
Ltd.,
Coimbator
e
GAP  SERB, New Vertically grown and randomly P. Soundarrajan  14.40 October 05,2017 24
49/17 Delhi aligned one-dimensional (1D) TiO, (PI)
and ZnO nanowires decorated with ~ S. M. Senthil
BiVO,, a-Fe,0,, and WO, for photo- Kumar (Mentor)
electrochemical and dye-sensitized
solar cells
SSP NTPC Corrosion survey of concrete V. Saraswathy 21.55 March 01,2018 06
50/17  Tamil Nadu structures, pipelines, steel structures,
Energy survey and recommendation of
Company appropriate corrosion protection
Ltd,, system(s).
Chennai
SSP Vedanta Condition assessment of various K. Saravanan 28.91 March 09, 2018 06
51/17 Limited,  structural components with respect
Thoothuku to corrosion at Sterlite copper plant
di and suggestion of suitable protective
schemes to concrete and steel
structures.
SSP LG Bala-  Sputter coating of chromium nitride B. Subramanian  17.56 March 14,2018 06
52/17  krishnan  (CRN) onto automotive chain pins
and Bros
Ltd.,
Coimbator
e
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Project Sponsor Title Principal Contract Date of start Duration
No. Investigator/ value of the
Mentor (Rs. in project
lakh.) (in
months)

GAP Indo-US  Light-induced energy technologies: ~ Vijayamohanan K. 39.36 March 26,2018 24
53/17  Science and Utilizing promising 2D Pillai
Technology nanomaterials (lite up 2D)
Forum

2. CONSULTANCY PROJECTS

Project Client Title Principal Valueof Dateof Duration
No. Investigator Contract Start (in
(Rs. in months)
CNP  Tata Advisory consultancy on a corrosion M. Selvaraj 6.90 April 25, 06
01/17 Chemicals  survey of plant assets of Tata Chemicals at 2017
Ltd. Mithapur and submission of a report with

suitable coating schemes to Enhance the
Life of the Plant Structures

CNP NLCTamil The suggestion of a suitable protective M. Selvaraj 4.60 June 30, 06
02/17 Nadu Power coating system for concrete and steel 2017
Ltd. structures with and without cathodic

protection (cp) for the NLC Tamilnadu
Power Corporation (NTPL), Tuticorin
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Project Client Title Principal Value of Date of Duration
No. Investigator Contract Start (in
(Rs. in months)
Lakh)
CNP  Sumitomo  Interference study on cathodically pro- SP. Manoharan 13.50 February 03
03/17  Electric tected underground pipelines due to 16,2018
Industries ~ HVDC Line
Ltd., Haryana
CNP P Meeraza, Testing of epoxy coating systems and M. Selvaraj 3.54 February 06
04/17  Tuticorin inspection of paintings work in NCTPC at 23,2018
Chennai.
CNP  Tamil Nadu Advice for gold plating on Ag thread S. Mohan 1.77 February 06
05/17  Zari Ltd., 22,2018
Kanchee-
puram
3. TECHNICAL SERVICE
Project Client Title Principal Value of Date of start Duratio
No. Investigator Contract n of the
(Rs. in project
Lakh) (in
months
TSP Gowell Industries Testing of 12 V/ 150 Ah tubular type  P. Seenichamy 1.55 May 04, 2017 03
01/17 lead-acid battery
TSP Maruti Suzuki Industrial practices on electroplating ~ S. Mohan 1.31 January 28, 06
02/17  India Ltd. 2017
TSP Perundurai Evaluation of electrochemical reactor B. Ramesh 0.60 May 30,2017 02
03/17 Common Effluent at Perundurai common treatment Babu
Treatment Plant  plant using a dye bath
TSP  Exide Industries =~ Morphological analysis and character- Sundar 2.07 May 17,2017 12
04/17  Ltd. ization of lead-acid battery plates Mayavan
TSP ULIndia PvtLtd. Training on batteries with emphasis on S. Gopukumar 5.18 June 27,2017 06
05/17 Li-ion battery
TSP LG. Balakrishnan Testing of automotive chain pins B. 1.07 June 28,2017 02
06/17 and Bros. Ltd. Subramanian
TSP Blue Dart Aviation Evaluation of Li-ion Cells S. Gopukumar 3.15 August 21, 03
07/17  Ltd. 2017
TSP Anil Singh Endurance test for 75 Ah battery as per Sundar 1.45 August 28, 06
08/17 IS 13369: 1992 specification Mayavan 2017
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Project Client Title Principal Value of Date of start Duratio
No. Investigator  Contract n of the
(Rs. in project
Lakh) (in
months
TSP Tata Steel Ltd. Testing and characterization of L. John 10.93 September 08
09/17 different rebar samples and their Berchmans 01,2017
passivation properties
TSP Aqua Works Surface analysis of impregnated carbon J. Kennedy 291 October 10, 03
10/17  Private Ltd. samples using X-Ray Spectroscopy 2017
TSP Indus Towers Ltd. Lead acid battery testing as per IS P. Seenichamy 10.95 November 12
11/17 15549 specification 23,2017
TSP Mysore Thermo  Battery testing 2V/500 Ah LMLA cells V. Muthumani 5.59 January 19, 24
12/17  Electric Pvt. Ltd.  in PPCP as per IRS :S: 88/2004 2018
TSP S.Prince High Testing of the coating system M. Selvaraj 1.18 January 01, 02
13/17  Tech Pvt. Ltd. 2018
TSP Lam Research Training program on electroplating S. Mohan 3.78 January 10, 06
14/17 India Pvt. Ltd. 2018
TSP Wipro Enterprises 3D printing of metals S. Mohan 2.90 January 01, 12
15/17  (P) Bengaluru 2018

4. INTELLECTUAL PROPERTY LICENSED

No. Title Licensee Licensed Terms of Effective Date of
through License Licence/Renewal
CSIR/NRD
C/ Others
1 Inhibitor solution Trishul Industries, CSIR L.S: Rs.300000/- +18%S.T May 30, 2017
Jodhpur RR: 2.5% , PL: 5 years, NL: N.E
2 Mixed metal oxide IEC Fabchem Ltd., CSIR L.S: Rs.600000/- +18%S.T December 13,
electrode coating Chennai, Tamil Nadu RR: 2.5%, PL: 5 years, NL: N.E 2017

technology for anodes
of electrochemical cells

3 Corrosion resistant Clean-Flo India Pvt. CSIR L.S: Rs.500000/- +18%S.T December 26,
inhibitive admixture  Ltd., Delhi RR: 2.5%, PL: 5 years, NL: N.E 2017
for portland pozzolana
cement

4 CPCC Protektol Anti- CSIR L.S: Rs./1500000- +18%S.T January 08, 2017

corrosives, Chennai RR: 2.5% , PL: 7 years, NL: N.E

*LS - Lumpsum premium; RR - Recurring royalty; PL - Period of licence; NL — Nature of licence; N.E. - Non-exclusive.
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5.MEMORANDUM OF UNDERSTANDING (MOU) SIGNED WITH INDUSTRIES/INSTITUTIONS

SL

Date

Name of the industry/institution

Title

1 April 20, 2017 Deakin University, Australia International research collaboration
2 May 22,2017 Trishul Industries, Jodhpur Inhibitor solution
3 June 06, 2017 Auroma Clean Energy India Pvt. Ltd.,  Scaling up of manufacturing of 18650, prismatic
Hyderabad and pouch indigenous lithium ion and related
energy cells for multifarious applications
R f metallic tin from tin sludge b
4 July 07, 2017 Tata Steel Ltd., Jamshedpur ccovery of me 2‘1 1c fin trom tn studge by
electrometallurgical process
L Lab, it of L Printi
5 August 19, 2017 ycar? @ a it ol Lycan Frinting Metal additives
Solutions Pvt. Ltd., Bengaluru
Electrochemical ion of CO, to fi lde-
6 September 15, 2017 Reliance Industries Ltd., Mumbai h e(;:eroc CIIcat CONVersion o » toformaide
]
Surface analysis of impregnated carbon samples
7 October 03,2017  Aqua Works Pvt. Ltd., Bengaluru using
X-ray spectroscopy
Contract research programmers in the interest of
inforci h others' desire to achieve techno-
8 November 01, 2017 Hindustan Zinc Ltd., Udaipur relr} oreing each others eflre oac 1ev.e echno
logical excellence by working together in the form
of sponsored
9 N ber 17. 2017 | Reli Industries Ltd.. Mumbai Development and validation of 1kWe open
mber 17, iance Industri ., Mumbai
ovembe chance Incustries Hmba cathode Lt-PEMFC stack
Mixed metal oxide electrod ting technol
10 December 08, 2017 IEC Fabchem Ltd., Chennai txec metal oxice elec ro' ¢ coating tecinology
for anodes of electrochemical cells
11 March 14, 2018 Enerrsto Solutions Pvt. Ltd., Chennai ~ Manufacturing / supplying of lithium-ion cells for

solar lantern applications
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SEMINAR AND TRAINING [S&T]
1. DEPUTATION TO CONFERENCES/SEMINARS/WORKSHOPS

PROGRAMME VENUE AND DATE

1  International conference on Sustainable Hindustan University, Rajiv Gandhi Salai, [OMR], Pudur,

environment and energy [ICSEE' 17] Kelambakkam, Chennai.
April 06-07, 2017

Staff deputed: Paranapalle Ravi, Suresh Balaji

2 Corrosion Awareness Day [CAD 2017] St. Mary's College [Autonomous], Thoothukudi.
April 06, 2017
Staff deputed: G. T. Parthiban, S. Maruthamuthu, S. Sathiyanarayanan, SP. Manoharan, K. Saravanan, S.

Muralidharan
3 Effective Implementation of RTT and CSIR-HRDC, Ghaziabad.
Record Management April 06-07, 2017

Staff deputed: S. M. Rajendran

4 Smart Materials: Methods and Applications Indian Institute of Science Education & Research [IISER] Kolkatta,
[SMMA-2017] Mohanpur, West Bengal.

April 20-22, 2017

Staff deputed: Deepak Kumar Pattanayak

5  National Seminar on Emerging & Re- Central University of Tamil Nadu, Kangalancherry-Post, Thiruvarur.
Emerging Infectious Diseases April 21, 2017

Staff deputed: R. Venkatesh

6  Workshop on Advanced Functional CSIR-CECRI, Karaikudi. May 22, 2017
Materials [FUNMAT-2017]

Staff deputed: James Joseph, J. Mathiyarasu, C. Sivakumar, A. Palaniappan, V. Ganesh, S. Senthilkumar, C. Suresh,
M. Murugesan, S. Radhakrishnan, A. M. Vinu Mohan, V. Manju, S. V. Sheen Mers, R. Rajaram, T. Balamurugan, C.
Venkateswararaju, K. Silambarasan, G. Kalaiyarasan, P. Kanagavalli, P. Suganya, A. Sivakumar, A. Venkatesh, B.
Subramanian, S. T. Nishanthi, K. S. Abisegapriyan, V. Suryanarayanan, M. Vijayan, Sailaja Krishnamurthy, P.
Murugan, M. Sathish, A. Pandikumar, C. Praveen, Ramesh Mohan, N. Prakrithi, N. Prabhu, P. Ananthaganesh,

P. Thangasamy, K. Subramani, M. Karnan, Suresh Balaji, P. Ravi, Abbasriyaludeen, K. Santhosh, Seethalakshmi, J.
Kamarasmam, Aman Tripathi, J. Karthikeyan, S. Kumaraguru, S. Jeevanantham, KashiJoshi, Mohammed Azeezulla,
R. Thangamuthu, M. Selvaraj, G. Murugadas, ShailendraJha, Subhendu K Panda, Deepakkumar Pattanayak, P.
Seenichamy, V. Muthumani, V. Sekar, S. Mithinkumar, S. Arun, S. Anitha, C. Arul,S. Arunkumar, S. Saravanakumar,
MG. Neelavannan, N. Lakshminarasimhan, G. Anantharaj, Raju Thota, Akiode Olubunmi Kolawole

Staff deputed: R. Venkat Karthick

7  Workshop on Theory and Practice of X-ray Alagappa Chettiar College of Engineering and Technology, Karaikudi.
Diffraction Techniques [TPXROT-2017] May 25-27, 2017

Staff deputed: R. Venkat Karthick

8  CSIR Leadership Development Programme CSIR-NIO, Goa.May 29 - June 02, 2017

Staff deputed: N. Lakshminarasimhan, V. Ganesh, Santoshkumar D. Bhat
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PROGRAMME VENUE AND DATE

9  Joint 16" International Symposium on Trace St. Petersburg Hotel, St. Petersburg, Russia.
Elements in Man and Animals [TEMA-16], ISTERH jyne 26-29, 2017
2017 and NTES 2017 Meetings

10 International conference on Frontier Areas in Dept. of Industrial Chemistry, Alagappa University,
Chemical Technologies-2017 [FACTS-2017] Karaikudi. July 06-08, 2017

Staff deputed: S. Gopi, M. Kanagaraj, M. Kathiresan, S. Indirajith, K. Selvakumar, R. Thangamuthu,
S. M. Senthilkumar, G. Murugadoss, K. Kulangiappar, V. Suryanarayanan, V. Rajagopal, T. Prem Kumar, V. M.

Shanmugam
11 21" CRSI National Symposium in Chemistry & CSIR-IICT, Hyderabad.
CRSI-ACS Symposium in Chemistry July 13-16, 2017

Staff deputed: A. Subbiah, M. Kathiresan, S. Gopi, M. Kanagaraj

12 International conference of Electron Microscopy &  Chennai.
Allied Techniques & XXXVIII Annual Meeting of July 17-19, 2017
the Electron Microscope Society of India EMSI-2017

Staff deputed: M. Sathish

13 Programme on 34" Induction Training Programme CSIR-HRDC, Ghaziabad.
for the Newly Recruited Scientists July 17-26, 2017

Staff deputed: V. Saranyan, SP. Thipperudraswamy, Sindhu Nambiar

14 One Day National Level Seminar on Regulatory Fortune Hotel, Chennai.
Compliance Handling in Industries towards August 04, 2017
pollution control

Staff deputed: A. Manokaran

15 International Conference on Crystal Ball Vision on  CSIR-NIO, Goa.
Science & Engineering for Societal Upliftment August 07-08, 2017

Staff deputed: M. Sathish, P. Murugan

16 Fourth International Conference on Nanoscience & SRM University, Kattankulathur, Chennai.
Technology [[CONN-2017] August 09-11, 2017

Staff deputed: S. Arunkumar, C. Anitha

17 Second International Conference on IISc, Bengaluru.
Electrochemical Science and Technology August 10-12, 2017
[ICONEST-2017]

Staff deputed: S. Senthilkumar, P. Kanagavalli, P. Suganya, S. V. Seen Mers, S. Shruti, Roselin Ansila, Gopi,
Indirajith, M. Jayakumar, V. Rajagopal, N. Venkatesan, M. Sathishkumar
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PROGRAMME VENUE AND DATE

18 One Day Training Programme on Basic Breeze Residency, Trichy.

SICIECIIERICIREIN qifes wferdes 2017 - 2018 [
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Fire Safety and CPR Techniques August 29, 2017

Staff deputed: P. Ravi, J. Anantha Raj, J. Kamarsamam

19  First World Conference on Solid Pondicherry University, Pudhucherry.
Electrolytes for Advanced Applications: September 06-09, 2017.
Garnets and Competitors

Staff deputed: M. Sathish, N. Prabu, A. N. Prakrthi, P. Anandhaganesh

20 6" Asian Biomaterials Congress: ABMC6  Apollo DIMORA, Thiruvananthapuram.
October 25-27, 2017

Staff deputed: Deepak K. Pattanayak, Archana Rajendran, B. Subramanian, S. T. Nishanthi,
S. Thangarajan, K. S. Abisegapriyan, V. V. Anusha Thampi, J. Nivedhitha

21 Kalam Young Researchers Conference on  CSIR-CECRI, Karaikudi.
Mechanistic Insights into Electrochemical  Qctober 16, 2017
Processes [KYRC-2017]

Staff deputed: N. Kalaiselvi, M. Ulaganathan, S. Saravanamoorthy, K. Balakumar, P. Remith, V. Mani, KR.
Saravanan, V. Mullaivananathan, G. N. Suresh Babu, M. Nagalakshmi, A. Venkadesh,

N. Lakshminarasimhan, A. Pandikumar, P. Murugan, M. Sathish, J. Karthikeyan, G. Anantharaj, Krati Joshi,
Mohammed Azzezula, N. Prabu, A. N. Prakrthi, K. Subramani, P. Thangasamy, P. Anandha Ganesh,

A. Abbasriyalideen, Parpalle Ravi, S. Seethalakshmi, S. Suresh Balaji, J. Kamarsamam, Aman Tripathi, K. Nagaraj,
Akiode Olubunmi Kolawole, B. Subramanian, K. S. Abisegapriyan, V. V. Anusha Thampi,

S. Hosimin, S. Manikandan, C. Karthikeyan, S. Rajeswari

22 Training of Trainer & Assessors, General ~ Chennai.
Industrial (Liquid) Painter (PCS/Q5108)  QOctober 23-25, 2017

Staff deputed: K. Muthuraman, R. Jeyaram

23 International Conference on Thin Films CSIR-NPL, New Delhi.
[ICTF-2017] November 13-17, 2017

Staff deputed: P. Krishnaveni

24 All India Conference on Challenges in Hotel Toshall Sands, Puri.
Domestic and International Arbitration November 16-18, 2017

Staff deputed: C. Christu Raj
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PROGRAMME VENUE AND DATE

25 Training of Trainer & Assessors Protective = CSIR-CECRI, Karaikudi.
and Marine Painter (PCS/Q5109) November 20-25, 2017

SICIECIIERICIREIN qifes wferdes 2017 - 2018 [
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Staff deputed: S. Muralidharan, A. Madhavamayandi, K. Arumugasamy, M. S. Karthikeyan, K. Murhturaman,
R. Jeyaram, A. Gopalakrishnan, T. Siva, T. Bharathidasan, Viji, N. Ramakrishnan, R. Monika, Rakesh C. Barik,
Poonam Singh

26 Two-day training programme on High- PSG College of Technology, Coimbatore.
Resolution Transmission Electron November 23-24, 2017

Microscopy, Scanning Electron Microscopy
& Scanning Probe Microscopy

Staff deputed: M. Karnan, P. Ravi, P. Ananthaganesh

27 JNCASR-12 CAM School on Clean and JNCASR, Bengaluru.

Renewable Energy Technologies via November 27 - December 02, 2017
Chemical Route

Staff deputed: A. Pandikumar

28 Programme on Creativity and Innovation = CSIR-HRDC, Ghaziabad.
for Rural Societies December 04-06, 2017

Staff deputed: K. Saravanan

29 International Symposium on Coimbatore Institute of Technology, Coimbatore.
Nanomaterials for Clean and Health December 06-08, 2017
Applications

Staff deputed: N. Prabu, R. Kalidoss

30 Conference on Bengaluru INDIA NANO  The Lalith Ashok, Bengaluru.
207 December 07-08, 2017

Staff deputed: S. Kesavan

31 International Conference on Molecular Mahatma Gandhi University, Kottayam.
Spectroscopy-ICMS-2017 December 08-10, 2017

Staff deputed: S. Surti, Roselin Ansilda

32 International Conference on Advanced Madurai Kamaraj University, Madurai.
Materials for Energy December 11-12, 2017

Staff deputed: Abbasriyaludeen, S. Suresh Balaji
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PROGRAMME VENUE AND DATE

33 International Conferenc on Advanced Thiruvananthapuram.
Materials and Process (ADMAT 2017) December 14-16, 2017
Staff deputed: Rakesh C. Barik, G. Sreedhar
34 National Conference on Challenges in Kongunadu Arts and Science College, Coimbatore.
Electrochemical Energy Storage and December 15-16, 2017
Conversion Systems-Battery-2017
Staff deputed: N. Venkatesan, R. Aswathy, ]. Anandharaj
35 ECS-India School on Applications of Amrita Vishwa Vidyapeetham University, Coimbatore.
Functional Materials for Electrochemical  pecember 26-28, 2017
Energy Conversion by Prof V. Kamat,
University of Notre Dame, USA
Staff deputed: M. Sathish, A. Pandikumar, P. Thangasamy, K. Subramani, P. Anandha Ganesh,
M. Karnan, Parnapalle Ravi, J. Kamarsamam, Aman Tripathi, N. Prabu, J. Anandha Raj, G. Anantharaj, Krati Joshi,
Abbasriyalideen, S. Seethalakshmi, K. Chitra, B. Subramanian, M. Kathiresan, K. Giribabu,
S. Gopi, P. Murugan, J. Karthikeyan, P. Ragupathy, M. Jayakumar, S. Radhakrishnan, N. Kalaiselvi,
V. Mani, V. Mullaivananathan, A. M. Vinu Mohan, V. Rival Jose, M. Anbu Kulandainathan, Akiode Olubunmi
Kolawole, James Joseph, J. Mathiyarasu, C. Sivakumar, A. Palaniappan, S. Senthilkumar,
C. Suresh, S. Vasudevan, S. Venkatesan
36 International Conference on Advanced PSGR Krishnammal College for Women, Coimbatore.
Materials for Technological Application January 03-05, 2018
(ICAM 18)
Staff deputed: C. Anitha
37 Indo-US Bilateral Workshop on PSG Tech., Coimbatore.
Nanotechnology for Clean Energy January 10-12, 2018
Generation and Storage
Staff deputed: G. N. Suresh Babu, V. Mani
38 Induction Training Programme for newly =~ CSIR-HRDC, Ghaziabad.
recruited Scientists January 15-24, 2018
Staff deputed: M. Jayakumar, V. Ravibabu
39 National Conference on Contribution of ~ CSIR-NAL, Bengaluru.
SC/ST Scientists and Technologists towards January 23-25, 2018
Advancement of Science and Engineering
[NCSCSTASE-2018]
Staff deputed: S. M. Rajendran, K. Radhakrishnan, G. Sreedhar, P. Seenichamy, M. Balakrishnan
40 Workshop on Principle and Application of NIT, Goa.

Electron Para-magnetic Resonance
Spectroscopy

January 29 - February 09, 2018

Staff deputed: V. M. Shanmugam
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PROGRAMME VENUE AND DATE

41 Workshop on Metal Finishing Technologies IISc, Bengaluru.
on Electroplating-2018 February 01-02, 2018.
Staff deputed: R.S. Prasannakumar
42  National Conference on Recent Trendsin ~ RMVC, Coimbatore.
Chemistry February 02, 2018
Staff deputed: A. Tamilselvan
43 Conference on Indian Analytical Science =~ Mahatma Gandhi University, Kottayam.
Congress 2018 February 08-10, 2018
Staff deputed: N. Dharuman, M. Suresh Kumar, U. Mehana, M. Kuralarasan
44 5" International Conference on VIT, Chennai.
Nanomaterials of Nanocomposites February 08-10, 2018
Staff deputed: A. Tamilselvan
45 National Symposium on Advances in Bharathidasan University, Tiruchirappalli.
Functional and Exotic Materials and 29" February 14-16, 2018
Annual GM of MRSI
Staff deputed: B. Subramanian, M. Sathish
46 19" National Seminar of ISSG Workshop ~ Osmania University, Hyderabad.
on Advanced Scientific Glass Blowing February 15-18, 2018
Techniques for Science and Technology and
seminar on The Role of Scientific Glass
Blowing for R&D
Staff deputed: A. Arumugam
47  Conference on Electrochemistry in DAE Convention Centre, BARC, Mumbai.
Advanced Materials, Corrosion and February 15-18, 2018
Radiopharmaceuticals (CEAMCR-2018)
Staff deputed: P. Amrutha, S. Senthilkumar
48 International Symposium on Eco-Materials Jaipur.
Processing & Design February 19, 2018
Staff deputed: M. Praveen Kumar
49 Programme in Technical consulting for CSIR-HRDC, Ghaziabad.

scientists and technical officers in associa-
tion with CDC, New Delhi

February 20-23, 2018

Staff deputed: P. Venkatesan
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International Conference on Powder
Metallurgy and Particulate Materials-PM18

CIDCO Exhibition Centre, Navi Mumbai.
February 21-23, 2018.

Staff deputed: Deepak K. Pattanayak

51 28" National Symposium on CSIR-CECRI, Karaikudi.
Electrochemical and Chemical Technology- February 21-23, 2018
INTERSECT-2K18 Conference
Staff deputed: T. Balamurugan, N. Ramakrishnan, A. Abbasriyaludeen, P. Anandha Ganesh, Indherjith, N.
Venkatesh, V. Prasanth, S. Sudhakar, A. Venkatesh, N. Venkatesan, K. Shankar,
V. Rajagopal, K.S. Abisegapriyan, J. Premkumar, T. Manikandan, R. Vinoth, M. Karan, S. Karthikeyan,
V. Ravijose, S. Sathya, Balakumar, V. Mani, KR. Saravanan, V. Mullaivananthan, G. N. Suresh Babu,
M. Nagalakshmi, Packiyalakshmi, M. Ulaganathan, S. Saravanamoorthy, K. S. Neethu, M. Suresh Kumar, M.
Dhanuraman, M. Kuralarasan, U. Mehana
52 National Conference on Recent Advanced Thiruvalluvar University College of Arts and Science, Vandavasi.
Materials (NCRAM 2018) February 23-24,2018.
Staff deputed: V. Murugan, P. Kanagavalli, P. Gaurav, L. Mariya Salomi
53 One day workshop on A technology Know- VIT, Chennai.
how Platform on the Indigenous February 24, 2018
Development of Superconductors for Naval
Applications
Staff deputed: M. Karnan, K. Subramani
54 National Conference on Recent Advances IIT (ISM) Dhanbad.
on Materials for Sustainable Energy March 02-04, 2018
(RAMSE-2018)
Staff deputed: Shailendra K. Jha, P. Sriram
55 Workshop on Battery Technology and HPCL, Bengaluru.
Electric Mobility March 08-09, 2018
Staff deputed: S. Gopukumar, P. Ragupathy, K. Selvakumar
56 Workshop on Nano-Bio-Sensors: Present  Alagappa University, Karaikudi.
Status and Future Perspectives NANOSE-  March 08-09, 2018
2018
Staff deputed: P. Manivel
57 International Conference on Recent Trends University of Madras, Guindy Campus. Chennai.

in Analytical Chemistry (ICORTAC-2018)

March 15-17, 2018

Staff deputed: C. Venkateswara Raju, G. N. Suresh Babu
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58 105th Indian Science Congress Manipur University, Imphal, Manipur.
March 16-20, 2018

Staff deputed: J. Kennedy

59 Customized Training Module for LIGHTS Research Foundation, New Delhi.
Parliamentary Procedure March 20-23, 2018.

Staff deputed: C. Christuraj

60 International Conference on Nanoscience IISc, Bengaluru.
and Technology (ICONSAT) March 21-23,2018

Staff deputed: P. Manivel

61 MATLAB-'18 workshop Alagappa University, Karaikudi.
March 26-27, 2018

Staff deputed: K. Selvakumar, S. Indherjith

2. Short-term Refresher Courses / Training

A) INDUSTRY-ORIENTED TECHNOLOGY / REFRESHER COURSES

CSIR-CECRI offers a variety of courses to scientific and technical personnel in industries, government, and academic
institutions. These moderately charged courses are designed to impart the necessary knowledge and skills and are conducted
by talented and highly competent scientists and technical staff. Participants are given ample opportunities to have hands-on

experience.

During 2017-'18, CSIR-CECRI conducted 6 Industry-oriented technology/Refresher courses. The duration of each course
was 5 days. During 2017-'18, 129 participants attended from various organizations.

Duration No. of
Name of the course Area code
(5 days) participants
. Cathod.ic Protection and Pipeline o August 28 - G
Corrosion September 01, 2017
2 Paints for Corrosion Protection CSE-2 September 18-22, 2017 25
Electrochemical P S - Li-i
; ectrochemical Power Sources - Li-ion ECPS-2 November 13-17, 2017 >
Battery
Electroplati d Anodizing - Principl November 27 -
A ectrop a. ing and Anodizing - Principles EMFT-1 23
and Practices December 01, 2017
5 Waste Water Treatment Technologies EPC-1 December 04-08, 2017 10
6 Nanostructured Coatings ECMS-1 December 18-22, 2017
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Refresher course on Electrochemical Power Sources-Li-ion Battery (ECPS-2) (November 13-17, 2017)

Refresher course on Waste Water Treatment Technologies (EPC-1), (December 04-08, 2017)
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B) TAILOR-MADE TRAINING PROGRAMME

To suit the needs of the industrial client, the following special tailor made training programme were conducted

Name of the Duration No. of Amount
programme partici- (Rs. in
pants Lakh)
Batteries with special UL India Pvt. Ltd, Bengaluru July 05-07, 32 5.18
emphasis on Li-ion ~ Bengaluru 2017
batteries
Li-ion batteries and TVS Motor Company Ltd., CSIR-CECRI Chennai Unit November 21 2.18
PEM fuel cell Hosur 21,2017
Electroplating LAM Research India Ltd., CSIR-CECRI January 22- 12 4.13
Bengaluru 24,2018
Total 65 65 11.49

Tailor-made training programme on batteries with special emphasis on Li-ion batteries for UL India Pvt. Ltd., Bengaluru
(July 05-07, 2017)

Tailor-made training programme on Li-ion batteries and PEM fuel cell for TVS Motor Company, Hosut, (November 21, 2017)
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CSIR-CECRI'S SKILL DEVELOPMENT TRAINING PROGRAMMES

Objectives

The objectives of CSIR's integrated skill initiative
programme are to link the economic development with
human resource and to create employment opportunities
with relevance to prevailing and emerging industrial
requirements. It also aims at the development of a large
number of Indian youth through training and providing
hands-on experience with experiments in diverse areas to
promote entrepreneurship that will help them in securing a
better livelihood. Under this initiative, CSIR-CECRI has
designed and conducted various skill development
training programmes in two different levels:

Level — 1: One-month training programme for those who
completed Secondary (10" Std.) or Higher Secondary (12th
Std.) Education or ITI (Pass/Fail).
instruction is Tamil.

The medium of

Level - 2: One-month training programme for those who
completed any degree/diploma (with Chemistry as one of
the subjects). The medium of instruction is English.

1. Lead-acid Battery Care and Maintenance (LAB)

The training programme on lead-acid battery care and
maintenance was conducted in three batches.

SL. No. Name of the training Duration Venue No. of partici-
pants

1 Lead-acid Battery - Care and 30 days CSIR-CECRI 22
Maintenance March 21, 2017 —April 20 2017

2 Lead-acid Battery - Science & 23 days CSIR-CECRI 75
Technology - Care and June 05-30, 2017
Maintenance

3 Lead-acid Battery - Care and 22 days Rural Training Centre 18
Maintenance December 06-27, 2017 (RTC),

Amaravathipudur

Demo on battery assembling and valedictory function of training programme on lead-acid battery - care and maintenance
(March 21, 2017 - April 20 2017)

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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2. Electroplating and Metal Finishing

The skill development training programme on electroplat-
ing and metal finishing was conducted at KLN College of
Engineering, Pottapalayam, Sivagangai District and CSIR-
CECRI, Karaikudi during April 06 - May 05, 2017. The
programme was inaugurated by Er. K. N. K. Karthik,
President, KLNCE, Pottapalayam on April 06, 2017, Dr.
Vijayamohanan K. Pillai, Director, CSIR-CECRI presided
the function, Dr. K. N. K. Ganesh, Secretary, KLNCE,
Pottapalayam and Dr. T. Mukundan, Chief Scientist, Naval
Physical and Oceanographic Laboratory (NPOL), Cochin
were present as Guest of Honour. In the training
programme, 27 people, most of them were from
Electroplaters Units, Madurai, had been trained.

3. Paints and Coatings for Corrosion Protection (PCCP)

The following programmes were conducted in paints and
coatings:

3.1. Training Programme on Paints and Coatings

The training programme on paints and coatings for
prevention of corrosion and biofouling on the sea-going
vessels was conducted at CSIR-CECRI Corrosion Testing
Centre, Mandapam during May 15-30, 2017, for the benefit
of 30 fishermen in and around Mandapam and
Rameswaram during the fishing ban period.

3.2. Training Programme on Protective and Marine Painter

A one-month certificate programme on protective and
marine painter was organized at CSIR-CECRI Mandapam
Unit during May 30 - June 29, 2017 for the benefit of 33
unemployed youth in and around Rameshwaram. The
programme was inaugurated on May 30, 2017 with
inaugural address by Shri S. Natarajan, IAS, Collector,

Ramanathapuram District and presidential address by Dr.
Vijayamohanan K. Pillai, Director, CSIR-CECRI.

The inaugurational and valedictory function of skill development training programme on electroplating and metal finishing
(April 06 - May 05, 2017)

Shri. G. Shanmuganathan, Addl. Industrial Advisor, MSME-DI,
Chennai delivering the inaugural address on the training
programme in paints and coatings for fishermen on
(May 15-30, 2017)

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

Hands on skill training for fishermen on paints and coatings
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Shri S. Natarajan, IAS, Collector, Ramanathapuram District,
delivering the inaugural address during the training programme on
protective and marine painter on May 30, 2017
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Dr. Vijayamohanan K Pillai, Director, CSIR-CECRI delivering the
presidential address during the training programme on protective
and marine painter on May 30, 2017

Demo and hands-on experimental training during the skill development programme on the Protective and Marine Painter
(May 30 - June 29, 2017)

3.3. Paints and Coatings for Corrosion Protection

To develop a technical skill for unemployed rural youth with
diploma/degree having average/poor academic perfor-
mance and to create employment opportunities, a skill
development certificate programme in paints and coatings
for corrosion protection was conducted by CSIR-CECRI at
Rural Training Centre, Amaravathipudur during December
06-27, 2017.
unemployed rural youth had been benefited.

Through this training programme, 23

4. Waste Water Treatment Technologies for Textile and
Tannery Industries, and Operation and Maintenance of
Analytical Instruments

The training programmes on waste water treatment
technologies for textile and tannery industries, and
operation and maintenance of analytical instruments were
held at CSIR-CECRI, Karaikudi during November 21 -
December 05, 2017. A total of 44 participants (24+20) were
trained in these programmes. The programmes were
inaugurated by Shri. V. S. Ram, CEO, Paints and Coatings
Skill Council, Mumbai, and Dr. Vijayamohanan K. Pillai,
Director, CSIR-CECRI presided the function. Dr. S.
Jeyashree, Principal, Dr Umayal Ramanathan College for

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

Women (URCW), Karaikudi and Mrs. Alamelu, Director,
Rural Training Centre (RTC), Amaravathiputhur were the
special guests. Prof. H. S. Sarkar, Calcutta Institute of
Technology, Kolkata made the valedictory remarks and Dr.
D. Velayutham, Chief Scientist, CSIR-CECRI presided the
valedictory function. Shri. Narayana Sharma, Managing
Director, Accurion Scientific Instruments Pvt. Ltd.,
Bengaluru delivered the valedictory address for operation
and maintenance of analytical instruments training

LR

The inauguration of two skill development programmes on Lead-

acid Battery and, Paint and Coatings at Rural Training Centre
(RTC), Amaravathiputhur (December 06-27, 2017)
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Shri. K. Ramesh, Senior Manager, Process Engineering,
Tamil Nadu Water Investment Company Ltd., Tiruppur
delivered the valedictory address for wastewater treatment
technologies for textile and tanner industries programme.

5. JIGYASA Programme

5.1. Science Competitions

JIGYASA, a student-scientist connect programme launched
by Council of Scientific and Industrial Research (CSIR) and
Kendriya Vidyalaya Sangathan (KVS), to make science
awareness and to inculcate the culture and scientific temper
amongst the school students and teachers of KVS. CSIR-
CECRI conducted various science competitions viz.,
drawing, essay writing, elocution, quiz, and prototype
model making to the students of KVS on September 17,
2017. A total of 90 students from various KVs in the
southern part of Tamil Nadu participated in the programme.
The winners of these competitions were distributed with
prizes and certificates during the CSIR Foundation Day
celebrations held on September 25, 2017 at CSIR-CECRY,
Karaikudi where Prof. Satishchandra B. Ogale, Department
of Physics and Centre for Energy Science, Indian Institute of
Science Education and Research (IISER), Pune was

participated as chief guest.

Prototype model making

5.2. Science Exhibition by Kendriya Vidyalaya Students on
CSIR-CECRI Open Day

A science exhibition was conducted by Kendriya Vidyalaya
Students on the occasion of CSIR-CECRI open day observed
on September 26, 2017 at CSIR-CECRI, Karaikudi. During
the programme, 12 students from various KVs participated

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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and exhibited their models and prototypes.

6. Motivation Training Programme

In order to promote interest, excitement, excellence in
science education and learning capabilities of students to
take up science as a career, a four-day motivation training
programme for KV students of IX-XII standards was
conducted during January 09-12, 2018 at CSIR-CECRI,
Karaikudi. In this programme, 118 students and 14 teachers
participated from 11 Kendriya Vidyalaya Sangathan. The
programme was inaugurated by Shri R. Senthilkumar,
Assistant Commissioner, Kendriya Vidyalaya Sangathan,
Chennai and Dr. Vijayamohanan K. Pillai, Director, CSIR-
CECRI presided the function. Dr. P. Sivakumar, Dean,
Faculty of Education, Alagappa University, Karaikudi was
present as Guest of Honour. Shri. N. Sivakumar, Principal,
Chellappan Vidya Mandir, Karaikudi, delivered veledictory
address. Dr. D. Velayutham, Chief Scientist, CSIR-CECRI
presided the function.

[

Dr. Vijayamohanan K. Pillai, Director, CSIR-CECRI addressing
the participants during the inauguration of Motivation Training
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SOPHISTICATED ANALYTICAL INSTRUMENT
FACILITY (SAIF)

Instrumental methods of analyses form an indispensable
aspect of any R & D programme. Sophisticated Analytical
Instrument Facility (SAIF), formerly known as the Central
Instrumentation Facility (CIF), was established at CSIR-
Central Electrochemical Research Institute, Karaikudi, in
the year 2004, with an objective of providing all analytical
facilities under one roof in order to enable our scientific
community to carry out analysis for their R&D work in
various scientific disciplines and is being maintained by a
team of dedicated scientific and technical staff members.

The main objectives of SAIF are:

® To provide guidance for acquisition of data using
sophisticated instruments

B To organize workshops on the use and application of
various spectroscopic and analytical techniques for
students, scientists, faculty members of CSIR-CECRI,
other R&D laboratories, academic institutions and
Industries

® To cater the needs of scientists and other users from
various academic institutes, R&D laboratories, and
industries to carry out cutting-edge research in
different areas of modern science and technology by
providing sophisticated analytical instrumental
facilities

The instrumentation facilities available are grouped into the

following eight categories:
Optical spectroscopic techniques - ATR FT-IR, Laser
Raman, UV-Vis absorption, UV-Vis-NIR Fluorescence

B Magnetic resonance techniques - NMR, EPR

® X-ray diffraction/scattering techniques - Powder and
thin film XRD, SAXS/WAXS

m X-ray spectroscopy and surface science - XPS

B Imaging techniques - SEM, FE-SEM, TEM, HR-TEM,
AFM, STM

B Chromatographic techniques - GC-MS, HPLC, GPC

B Thermal analyses - TG-DTA, DSC

B Elemental analysis - CHNS, AAS, XRF

The analytical instrumentation facilities are being availed by
~200 internal users and 250 external users annually. A new
portal for analytical facilities has been created as per CSIR
guidelines to list out all the available facilities at CSIR-
CECRI (www.http://cecri.res.in/saif/). SAIF has developed

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

an exclusive web portal to manage the request of internal

users in a transparent manner. SAIF user committee

consisting of chairman, scientific and technical staff

members meets bi-monthly to prioritize the users' requests

for sample analysis in an unbiased manner and fixing the

analysis timings. The list of final allocation of sample

analysis is being publicized in the intranet web portal of
CSIR-CECRI.

Salient features of the SAIF portal:

The portal describes the state-of-the-art centralized
instrumentation infrastructure available at CSIR-
CECRL

The details of services offered such as training
programmes, refresher courses, certificate courses, and
project guidance are provided as separate links.

An online brochure is hosted with each instrument that
contains the make, model, technical information,
software used and other details about the instrument.
The analysis charges for various analytical instruments
for various categories (Industries, R&D labs, academic
Institutions) are displayed as a separate link for the
benefit of the users.

A complete list of staff handling various instruments
with their name and contact details (phone and
e-mail) is also displayed for any queries/clarification
from the users' for using the instruments.

It is also envisaged to extend the features of the portal
to accommodate all other equipments/instruments
available at CSIR-CECRI.

The following instruments were installed in the SAIF during
2017-'18:

Laser Raman Spectroscopy, Horiba - April 2017 and XPS -
ESCALAB 250Xi, Thermo Fisher Scientific - April 2017

Orientation Programme

SAIF organizes an orientation programme and conducts

various workshops for the newly joined scientists and
scholars at CSIR-CECRI on the following topics:

An introduction to instrumental methods of analysis -
spectroscopy — basics

An introduction to instrumental methods of analysis -
basics

High power (9 kW) multipurpose XRD

X-ray photoelectron spectroscopy
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HORTICULTURE

CSIR-CECRI spreads over an area of 315 acres of land with
the serene and green environment. The campus has
diversified vegetation, laboratory space, residential area,
health center, school, playground and community center. To
promote the plantation drive, the horticulture section has
developed a new plantation zone where distinguished
visitors/guests who visit CSIR-CECRI on various occasions
planted saplings to cherish the memory of their visit. To
honour the staff members who retire from service, the
horticulture section facilitates to plant a sapling in the
commemorative plantation zone to cherish their memory of
service. The commemorative plantation zone is maintained
properly with care. New plant varieties including sandal-
wood saplings had been planted in the vast unutilized area
and maintained well. Six years ago, the horticulture section
planted some sandalwood saplings that are grown well
irrespective of the changing climatic conditions. New
saplings were planted on both the sides of roads in CSIR-
CECRI campus.

Apart from day-to-day works, horticulture section extended
its activities on various important events and occasions viz.,
Prime Minister's Clean India Movement, 'Swachhata
Pakhwada' Programme, Gandhi Jayanthi, Dengue

Awareness Campaign, Colony Affairs activities, Birth

X

Vermicompost pits

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

Vermicompost final product

Anniversary of Dr. B. R. Ambedkar, etc. In collaboration
with the other service sections, the horticulture section
rendered its service in many activities, for example,
clearance of electric lines (by pruning the branches of trees),
cleaning of bushes on the roadsides, clearing of bushes in the
residential area and roadsides, cleaning of water tanks, etc.
To recycle the food waste, leaflitter and other bio-wastes into
valuable eco-friendly fertilizer, vermicompost production
units were started in CSIR-CECRI campus recently, which
reduces the consumption of chemical fertilizers for orchard
and nursery plants.

Inauguration of Swachh Bharat Mission programme
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INVITED LECTURES
No. Title of lecture Speaker Date

1 Future Energy Sources: Exploring Dr. S. S. V. Ramkumar, 11.05.2017
Alternative Ways Director (R&D),
(National Technology Day Lecture) Indian Oil Corporation Ltd., Faridabad.

2 Tuning the surface Properties of graphite Dr. Ditty Dixon, Anorganische Chemie, 13.06.2017
telt electrodes to enhance the perfor- Karlsruhe Institute of Technology,
mance of the vanadium redox flow Germany.
batteries

3 Water Soluble Fullerenes for Materials Dr. S. V. Eswaran, 06.07.2017
Science & Medical Applications Honarary Visiting Scientist, Regional Centre for

Biotechnology [RCB], Faridabad &
Hony. Emeritus professor, AcSIR, New Delhi.

4 Technology Vision 2035 for India Padma Vibhushan Dr. Anil Kakodkar, 25.07.2017
(CSIR-CECRI Foundation Day Lecture)  President, National Academy of Sciences, India.
Chairman, Rajiv Gandhi Science & Technology

Commission.
Chairman, TIFAC, Mumbai.
5 Research Trends in Clean Energy Prof. Satishchandra B. Ogale, 25.09.2017
Harvesting and Storage: Material Indian Institute of Science Education and Research
Innovation holds the key (IISER),
(CSIR Foundation Day Lecture) Pune.
6 Rational Design of Electrode Materials ~ Dr. Premkumar Senguttuvan, 06.10.2017
for Beyond Li-ion Batteries Asst. Professor, New Chemistry Unit, International

Centre for Materials Science, Jawaharlal Nehru Centre
for Advanced Scientific Research (JNCASR),

Bengaluru.
7 My Vision: Corruption Free India Prof. Caroline Nesabai, 03.11.2017
Lady Doak College, Madurai.
8 Microenergetic Systems with Harvesting Prof. Iren Kuznetsova, 14.11.2017
Energy Head of Post-Graduate Study Department, Principle

Scientific Researcher, Kotel'nikov Institute of Radio
Engineering & Electronics of RAS, Moscow, Russia.

9 Coupling Smart Molecules into Chips Dr. Roberto Pilloton, 16.11.2017
Sr. Scientist, Consigilia Nazionale Delleriserche, Rome,
Italy.
10  Materials and Systems for High Energy  Prof. Jagjit Nanda, 29.11.2017
Density Batteries for Automotive and Sr. Staff Scientist and Team Lead,
Grid Storage Materials Science & Technology Division,

OAK RIDGE National Laboratory, USA.
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Title of lecture Speaker Date
11 Systematic Material Design of Prof. Takeo Yamaguchi, 11.12.2017
Electrocatalysts and Electrolyte Laboratory for Chemistry and Life Science, Institute of
Membranes for Fuel Cells Innovative Research,

Tokyo Institute of Technology, Japan.

12 Multiscale Morphological and Dr. Andrea Sorrentino, 12.12.2017
Mechanical Characterization of Dr. Giovanni Landi,
Structured Semi-Crystalline Polymers Institute of Polymers, Composites and Biomaterials
(IPCB),
National Research Council of Italy (CNR),
Portici (NA), Italy.
13 Solid-State Battery and Hybrid Power Dr. Jitendra Kumar, 12.12.2017
Systems University at Dayton Research Institute,
Dayton, USA.
14  Microscale Energy Storage Devices Based Dr. Narendra Kurra, 12.12.2017
on Two-Dimensional Transition Metal =~ Postdoctoral Researcher,
Carbides (MXenes) Drexel University, PA, USA.
15  Large Energy Storage Options for Smart  Prof. Mahabala Adiga, 22.12.2017
Grid University of Toledo, USA.
16  Effect of Atmosphere and Light on Prof. Shaibal K. Sarkar, 14.02.2018
Photoluminescence Intensity Fluctuations Dept. of Science and Engineering,
of Hybrid Perovskite Microcrystals Indian Institute of Technology (IIT), Bombay
17 Design of Electroceramics by Structure-  Dr. A. K. Tyagi, 16.02.2018
Property Correlation Sr. Professor (Chemistry) & Head,

Nuclear & Energy Materials Sector,
Bhabha Atomic Research Centre (BARC), Mumbai.

18  Symmetry and Structure in the Solid Prof. T. N. Guru Row, 28.02.2018
State Honorary Professor & J.C. Bose National Fellow,
Solid State and Structural Chemistry Unit,
Indian Institute of Science (IISc), Bengaluru

19  Crystal Engineering of Photoluminescent Prof. A. Ramanan, 12.03.2018
Chromium Molybdate-based Solids Department of Chemistry,
Molecular Insights Indian Institute of Technology (IIT), Delhi

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE ANNUAL REPORT 2017-2018




BISEIECIN RIS IR

LECTURES DELIVERED

Speaker

Dr. M.
Anbukulandainathan

Title

Electrochemical reduction of CO, to
smaller organic molecules

aiff& ufeaed 2017 - 2018

Venue, Event and Date

Loyola College, Chennai. Dr. Yeddanapalli Memorial
Lecture-2018.
February 15, 2018.

Electroanalytical techniques - CV,
transient techniques and DEMS

Loyola College, Chennai. Workshop on Research
Methodology.
November 25, 2017.

Dr. Santoshkumar D.
Bhat

Recent advances in methanol fuel cells
technology

Cochin Ship Yard, Kochi.
August 14, 2017.

Dr. V. Ganesh

Electrochemical biosensors for clinical
diagnostics - Impact of a multidisciplinary
approach

K.S. Rengasamy College of Arts and Science,
Tiruchengode, Tamil Nadu. National Conference on
Recent Advancements in Biomedical Techniques:
Impact on Clinical Diagnosis.

February 01, 2018.

Exotic electrochemical processes at
interfaces and their impact on human life

The American College, Madurai. One Day National
Symposium on Recent Trends in Chemistry - 2018.
January 18, 2018.

Fourier transform infrared (FTIR) and
Raman spectroscopic techniques -
Fundamentals, principles, instrumenta-
tion, and applications

ACCET, Karaikudi. Faculty Development Programme.
November 24, 2017.

Importance of multidisciplinary
approaches in electrochemical biosensors

Sathyabama Institute of Science and Technology,
Chennai, Tamil Nadu. Recent Trends in Thin Film
Development and Their Applications in Biomedical
and Biosensor Devices.

March 16, 2018.

Multidisciplinary approach for renewable
energy generation and conversion -
Electrochemical perspective

Sree Siddaganga College of Arts, Science & Commerce,
Tumakuru, Karnataka. National Conference on "Non-
Conventional Energy Sources - The Need of the Hour".
February 09, 2018.

Scanning probe microscopy (SPM) -
beyond imaging (data visualization and
analysis)

Bishop Heber College, Trichy.
February 16, 2018.

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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Speaker
Dr. V. Ganesh

Title

Science - The way for future

aiff& ufeaed 2017 - 2018

Venue, Event and Date

Fatima College, Madurai. National Science Day
Celebrations.
February 28, 2018.

Voltammetric techniques

Periyar University, Salem, Tamilnadu. National
Workshop on "Spectral, Electrochemical and
Analytical Techniques" (SEAT - 2018).
February 08, 2018.

Dr. V. V. Giridhar

Development of polymer electrolyte fuel
cells for smart grid applications

Indian Institute of Technology (IIT), Roorkee. National
Workshop on Power Electronics (NWPE- 2017)";
Theme - Strengthening Grid Energy Storage through
Power Electronics - Challenges and Opportunities.
October 09, 2017.

Dr. M. Jayakumar

Electroanalytical techniques

Islamiah College (Autonomous), Vaniyambadi, Tamil
Nadu. National Workshop on "Sophisticated
Instrumentation for Chemical and Physical Analysis".
March 05, 2018.

Electroplating: Fundamental aspects and
practical considerations

Vivekananda College, Sangagiri. Workshop on
"Electroplating: Fundamental aspects and Practical
Considerations".

February 14, 2018.

Room temperature ionic liquids for
electrochemical applications

MAMO College, University of Calicut, Manassery,
Kerala. National Seminar on "Green Approaches to
Chemistry Research".

February 28, 2018.

Structural and electrochemical properties
of layered

Nax(NiCo)yMn,,yO, (x = 0.5, 0.8, 1.0) as
cathode material for sodium-ion batteries

Indian Institute of Science (IISc), Bengaluru.
International Conference on Electrochemical Science
& Technology (INCONST-17).

August 11, 2017.

Dr. L. John
Berchmans

Advanced materials for electronics

TRB Engineering College. Trichy.
August 31, 2017.

Advanced materials for energy and
energy storage devices

SRM Institute of Technology, Chennai.
March 09, 2018.

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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Speaker

Title

aiff& ufeaed 2017 - 2018

Venue, Event and Date

Dr. L. John Materials for energy and energy conver-  Central University, Pondicherry.
Berchmans sion systems March 29, 2018.
Molten salt processing of reactive, PSG College of Technology, Coimbatore. May 05, 2017.
refractory metals and alloys
Pyrometallurgical processes for the Central University, Pondicherry.
extraction of strategically important March 29, 2018.
metals and materials
Surface engineering of materials Central University of Tamilnadu, Thiruvarur. August
23,2017
Dr. Karthik Phase identifications of semiconducting  Bishop Heber College, Trichy, India.
Krishnan materials by laser Raman spectroscopy =~ February 16, 2018
Structure-property relationship in thin ~ Alagappa Chettiar College of Engineering and
films for atomic scale devices & STM Technology, Karaikudji, India.
November 21 — December 04, 2017
Dr. N. Following-up the unusual results in VIT University, Vellore.
Lakshminarasimhan photofunctional materials July 11, 2017.

Nanoscience and nanotechnology: small
size, big impact

Dr. Umayal Ramanathan College for Women,
Karaikudi. Faculty Development Programme.
July 13, 2017.

Photofunctional materials for energy
harvesting and lighting applications

Coimbatore Institute of Technology Coimbatore. Smart
Advanced Materials (SAM).
November 10, 2017

Science and engineering for inventing
technologies

Abdul Hakeem College of Engineering and
Technology, Melvisharam, Vellore District.
PHENMACH-17.
Qctober 20, 2017.

Surface modification and local symmetry
control for tuning the properties of
photofunctional materials

Bannari Amman Institute of Technology,
Sathyamangalam, Erode District. International
Conference on Advanced Materials Science and
Technology (ICAMST - 2017).

August 18, 2017

Dr. A. Manokaran

Hydrometallurgical process for the
secondary recovery of lead — A review

ILZDA / The Battery Society of India, Bengaluru.
National Conference of Lead Batteries; New Challenges
& Opportunities. November 27-28, 2017.

Dr. V. Murugan

Electrochemical biosensor interventions
for early diagnosis of eye disease
biomarkers

Sankara Nethrayala, Chennai, Tamil Nadu. Cornea and
Ocular Surface Symposium (SYNERGY-2018).
March 24-25, 2018.
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Speaker

Dr. V. Murugan

Title

Surface-functionalized
micro/nanoarchitecture implications for
anti-microbial and biosensor application

aiff& ufeaed 2017 - 2018

Venue, Event and Date

Thiruvalluvar University College of Arts and Science
(TVUCAS), Vandavasi, Tamil Nadu. National
Conference on Recent Advanced Materials-2018.
February 23-24, 2018.

Dr. A. Pandikumar

Functional materials for dye-sensitized
solar cells

Sethupathy Government Arts College,
Ramanathapuram, Tamil Nadu. National Seminar on
New Materials Research and Nanotechnology
(NSNMRN-2018).

March 19-21, 2018.

Graphene-based nanocomposite materials
for electrochemical sensing of
biomolecules and environmentally
hazardous substances

Bharathidasan University, Tiruchirappalli, Tamil Nadu.
"Materials Science - 2018". March 05, 2018.

Interfacial engineering in functional
materials for dye-sensitized solar cells and
photoelectrocatalysis

Bharathidasan University, Tiruchirappalli, Tamil Nadu.
"Materials Science - 2018". March 05, 2018.

Interfacial engineering in functional
materials for dye-sensitized solar cells

Scott Christian College, Nagercoil, Tamil Nadu. Recent
Advancements in Materials Science (RAMR-2018).
March 16, 2018.

Interfacial engineering on the design of
nanocomposite materials for dye-
sensitized solar cells

Kalasalingam Academy of Research and Education,
Krishnankoil, Tamil Nadu. National Seminar on
Technologically Important Crystalline and
Amorphous Solids (TICAS 2018).

March 02-03, 2018.

Marriage between semiconductor-metal
nanoparticles and its application in
photoelectrocatalytic oxidation of small
organic molecules

Anna University - BIT campus, Tiruchirappalli, Tamil
Nadu. 3* National seminar on Advanced Oxidation
Processes, (AOP-2017).

December 17-19, 2017.

Materials aspects in photoanode materials
for dye-sensitized solar cells

Periyar University, Salem, Tamil Nadu. National Level
Workshop on Career and Research Opportunities in
Sustainable Energy Sectors.

March 08-09, 2018.

Rational design and fabrication of
photoanode materials for high perfor-
mance dye-sensitized solar cells

A.V.V.M Sri Pushpam College, Poondi, Tamil Nadu. 3"
National Conference on Recent Trends in
Nanomaterials and Thinfilms Research (RTNMTR-
2018).

February 09-11, 2018.

Role of functional materials in high
performance dye-sensitized solar cells

National College, Tiruchirappalli, Tamil Nadu.
International Conference on Recent Advances in
Materials-ICRAM 2018.
March 22-23, 2018.
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Speaker

Dr. Poonam Singh

Title

Corrosion of metallic biomaterials and its
prevention

aiff& ufeaed 2017 - 2018

Venue, Event and Date

Alagappa University, Karaikudi. National level
conference on Trends in Microbiology (NCTM- 2017).
September 29, 2017.

Dr. S.
Radhakrishnan

Role of analytical instrumentation in life
science

Seethalakshmi Achi College for women, Pallthur,
Sivagangai District.
August 17, 2017.

Dr. P. Ragupathy

Energy storage technology: "Great
challenges and opportunities

Bishop Heber College, Trichy.
December 19, 2017.

Recent trends in energy storage technol-
ogy

Thanthai Hans Roever College, Perambalur.
January 31, 2018.

Dr. K. Ramesha

High-performance Li-S batteries through
surface functionalization of the separator

Pondicherry University, Pondicherry, India. First
World Conference on Solid Electrolytes for Advanced
Applications: Garnets and Competitors.

September 06-09, 2017.

Dr. J. Ravindran

Microbes in coral reefs and their impor-
tance in ecology & biotechnology -An
introduction

Central University, Tiruvarur, Tamil Nadu.
March 08, 2018.

Dr. M. Sathish

Advanced nanomaterials in energy
storage applications

Coimbatore Institute of Technology Coimbatore.
Advanced Materials Science & Engineering: Nano-Bio
2017.

November 09, 2017.

Bio-mass derived renewable carbon
materials for electrochemical
supercapacitor applications

Bannari Amman Institute of technology,
Sathyamangalam, Tamil Nadu. National Conference on
"Challenges in Energy Conversion and Environmental
Applications".

March 23, 2018.

Carbon/carbon-based nanocomposite
materials for electrochemical
supercapacitors applications

Mahendra Engineering College (Autonomous),
Namakkal. National Conference on Advanced
Materials for Photovoltaic and Supercapacitors
(NCAMPS '17).

November 23, 2017.

Carbon-based materials for electrochemi-
cal energy storage

Thiagarajar College of Engineering, Madurai.
Workshop on "Recent Advances in Materials for
Photovoltaic Cell and Energy Storage Devices".
February 22, 2018.

Electrochemical energy storage devices-
An overview

Thiagarajar College of Engineering, Madurai.
Workshop on Frontiers in Materials Research for
Energy Applications. December 12, 2017.
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Speaker Title Venue, Event and Date
Dr.M Sathish Materials and devices for electrochemical VIT-Chennai campus, Chennai.
energy storage November 01, 2017.

Materials characterization: Fundamentals Dhanalakshmi Srinivasan College of Arts and Science
and recent developments for Women, Perambalur, Tamil Nadu. National
Seminar on "Contemporary Applications in Material
Science and Technology".

February 28, 2018.

Nanomaterials for supercapacitor PSG College of Technology, Coimbatore. National
applications Conference on "Emerging Materials for Sustainable
Future".

February 09, 2018.

Recent developments in advanced Coimbatore Institute of Technology Coimbatore.
nanomaterials for energy storage and Smart Advanced Materials (SAM).
conversion applications November 10, 2017.
Solar hydrogen production - dream or Periyar University, Salem, Tamil Nadu. Workshop on
reality? "Renewable Energy Resources".

March 26, 2018.

XPS, Electron microscopy characteriza- ~ National College, Tiruchirappalli. National Seminar on
tion techniques "Recent advances in Materials Characterization".
March 02, 2018.

Dr. S. Corrosion protection through paint CSIR-Human Resource Development Centre,
Sathiyanarayanan  coatings Ghaziabad. Managing Corrosion in the Oil and Gas
Section.

January 30-31, 2018.

Intelligent coatings SSPC India. Hotel Rodas, Powai, Mumbai.
International Conference on New Vistas in Surface
Engineering and Corrosion Protection Strategies.
September 15-16, 2017.

Materials protection Dr. Umayal Ramanathan College for Women,
Karaikudi. Faculty Development Programme.
12" July, 2017.

Smart coatings for corrosion protection  Indian Institute of Science (IISc), Bengaluru.
International Conference on Electrochemical Science
& Technology (INCONST-17).

August 10, 2017.

Dr. Shailendra K. Jha Anomalous dynamics of lithiation- Indian Institute of Technology (ISM) Dhanbad,
induced stress: Improving the stability of Jharkhand. Recent Advances in Materials for
lithium-ion battery anodes through Sustainable Energy (RAMSE - 2018).

interfacial and resistivity effects at the March 03-05, 2018.
Si/Cu interface
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Speaker
Dr. Shailendra K. Jha

Title

Rational design of nanomaterials for
electrochemical detection of dopamine

aiff& ufeaed 2017 - 2018

Venue, Event and Date

Tata College, Kolhan University, Chaibasa, Jharkhand.
National Conference on Enhancing New Innovation
and Challenges in Nano, Chemical and Biological
Sciences. February 16-18,2018.

Dr. Sheela Functionalization of electrode interfaces: St. Theresa's College, Ernakulam, Kerala. "Women
Berchmans Applications in catalysis and sensing achievers in science series".
February 23, 2018.

Nanomaterials for electrochemical Pondicherry University, Pudhucherry.

sensors and energy storage March 29, 2018.
Dr. V. 1. Lithium-ion battery testing and safety, Underwriters Laboratory, Bengaluru.
Sivashanmugam 2. Battery enclosures July 06-07, 2017.
Dr. Subbiah Electrochemical biosensors - Past, present Madurai Kamaraj University, Madurai, Tamil Nadu.
Alwarappan and future March 19, 2018.

Materials characterization - Why is it
important?

Alagappa University, Karaikudi, Tamilnadu, India.
February 01, 2018.

Nanobiosensors in health care

Mother Teresa University Regional Campus, Madurai,
Tamilnadu. Workshop on Medical Devices.
March 28, 2018.

Nanomaterials for multifunctional
applications

Pondicherry University, Pudhucherry.
March 22, 2018.

Dr. B. Subramanian

Biocompatible and biodegradable
coatings by physicochemical methods

Sathyabama Institute of science and technology
Chennai, Tamil Nadu. Workshop on Recent Trends in
Thin Flim Development and their Applications in
Biomedical and Biosensor Devices.

March 12-28, 2018.

Biocompatible and biodegradable
coatings by physicochemical methods for
implants

Tokyo Medical and Dental University, Tokyo, Japan.
Institute of Biomaterials and Bioengineering seminar.
September 29, 2017.

Functional biomaterials

Thiagarajar College of Engineering, Madurai. Research
Advances in Materials Science (RAMS2017).
December 20, 2017.

Functional bio-materials & applications

Alagappa Chettiar Government College of Engineering
and Technology, Karaikudi. AICTE - QIP sponsored
Two weeks FDP on Thin Deposition and
Characterization (TFDC 2017).

December 04, 2017.

i) Fabrication of bio-interfaces for
orthopedic implants and ii) Magnesium
alloys as degradable biomaterials.

VRS College of Engineering and Technology,
Villupuram, Tamil Nadu, India.
June 30, 2017.
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Speaker

Dr.B. Subramanian

Title

Materials for biomedical applications

aiff& ufeaed 2017 - 2018

Venue, Event and Date

K. Ramakrishnan College of Technology,
Tiruchirapalli, Tamil Nadu. Second International
Conference on Newer Engineering Concept and
Technology (ICONNECT2K18).

March 23, 2018.

Materials for biomedical applications

Shanmuganathan Engineering College Pudukottai.
National Level Technical symposium TECHIEFEST.
February 10, 2018.

Nanolayers by physicochemical methods

Kalasalingam Academy of Research & Education,
Virudhunagar, Tamil Nadu. National Seminar on
Advanced Materials. March 05, 2018.

Surface coatings for implants

Kalasalingam University, Tamil Nadu. Faculty
Development Programme.
July 25, 2017.

Thin film biointerfaces

Nagoya Institute of Technology, Nagoya, Japan.
September 26, 2017.

Dr. G. Subramanian

Marine corrosion - A broad perspective

Nainar Pillai Memorial Government ITI, Aryanad,
Kerala.
June 30, 2017.

Life science & global warming

Syed Hameedha Arts and Science College, Kilakarai,
Ramnad District, Tamil Nadu. National Seminar on
"Modern Enhancement in Life Science".

March 16, 2018.

Eco-friendly technology for derusting
iron and steel components

The Monarch Industrial Products (I) Pvt. Ltd., Theni,
Tamil Nadu.
July 27, 2017.

Marine fouling and its control

Indian Institute of Science (IISc), Bengaluru.
International Conference on Electrochemical Science
& Technology (INCONST-17).

August 10, 2017.

Dr. Thirumalai
Parthiban

Computer networks

Dr. Umayal Ramanathan College for Women,
Karaikudi.
October 13, 2017.

Dr. D. Vasudevan

Applications of IR, Raman, UV-Visible,
and NMR spectroscopy in research

Rajeev Gandhi Memorial College of Engineering and
Technology, (RGMCET), Nandyal, Andhra Pradesh.
National Science Day Celebrations.

February 27, 2018.

Basic spectroscopy combined spectral
problems on UV-Visible, IR, NMR and
mass spectroscopy

Amritha School of Pharmacy, Kochi. Workshop on
Spectral Data Analysis.
December 15-16, 2017.
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Speaker
Dr. D. Vasudevan

Title

Chemical and lab safety, and cyclic
voltammetry

aiff& ufeaed 2017 - 2018

Venue, Event and Date

Madurai Kamaraj University, Madurai, Tamil Nadu.
March 21, 2018.

Electro-organic synthesis and
electrocatalytic reactions

Amity University, Noida, UP.
November 22, 2017

Modified electrode materials in organic
synthesis

Bannari Amman Institute of Technology,
Sathyamangalam, Tamil Nadu. "Challenges in Energy
Conversion and Environmental Applications".

March 23, 2018.

Organic electrocatalysis

Vivekananda College, Chennai.
January 11, 2018.

Organic electrochemistry

Gurunanak College, Chennai.
February 05, 2018.

Organic spectroscopy

Bharathi Women's College, Chennai.
February 02, 2018.

Recent trends in electrocatalysis

Madras University, Chennai, Tamil Nadu.
International Conference on Recent Trends in
Analytical Chemistry, (ICORTAC-2018).
March 15, 2018.

Water pollution and its treatment

NSN College of Engineering & Technology, Karur.
National Level Technical Seminar. December 06, 2017.

Dr. R. Vedalakshmi

Corrosion and its mitigation in marine
concrete structures

i-Steel Corporation, Chennai.
September 14, 2017.

Dr. D. Velayutham

Development & applications of electro-

organic synthesis commercially / industri-

ally attractive

Jubiliant Global R&D Meet 2017, New Delhi.
July 10,2017

Dr. Vijayamohanan
K. Pillai

Applications of nanotechnology for
electrochemical energy generation and
storage

University of Mysore, Mysore. International
Conference on Nanomaterials and their Applications.
March 02, 2018.

Can nano-carbon based electrocatalysts
help to realize Pt-free fuel cells?

Bharathidasan University, Tiruchirappalli. Asia-Pacific
Academy of Materials (APAM) Special Lecture Series.
February 13, 2018.

Can nano-carbon based electrocatalysts
help to realize Pt-free fuel cells?

CSIR-NCL, Pune. Conference on Sustainable catalytic
technologies.
June 9, 2017.

Can nano-carbon based electrocatalysts
help to realize Pt-free fuel cells?

Indian Institute of Science (IISc), Bengaluru.
International Conference on Electrochemical Science
and Technology (ICONEST-2017).
August 10, 2017.
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Speaker

Dr. Vijayamohanan
K. Pillai

Title

Chemistry and the world of intelligent
materials

aiff& ufeaed 2017 - 2018

Venue, Event and Date

Farook College, Calicut. International Conference on
Emerging Frontiers of Chemical Science (EFCS-2017).
September 23-25, 2017.

Electrochemical preparation of quantum
dots from three-dimensional analogues

Annamalai University, Chidambaram. Recent Trends
in Synthetic Methods and Material Chemistry
(RTSMC-2018).

February 02, 2018

Electrochemical preparation of quantum
dots of two dimensional materials

University of Madras, Chennai.

International Conference on Recent Trends in
Analytical Chemistry (ICORTAC 2018).
March 15, 2018.

Emerging world of engineered
nanocarbon for electrochemical Energy
Storage

Assam University, Silchar. National Conference on
Emerging Materials (NCEM-2018).
March 20, 2018.

Energy storage; India's challenges and
possible solutions

HP Green R&D Centre, HPCL, Bengaluru.
Workshop on 'Battery Technologies and Electric
Mobility'.

March 08, 2018.

Heteroatom engineering in graphene:
Incorporation of heteroatoms into
graphene quantum dots and graphene
nanoribbons and its applications in
electrocatalysis

Indian Institute of Technology (IIT), Ropar. May 15-
16, 2017.

How chemistry helps to solve energy
related challenges

Mepco Schlenk Engineering College, Sivakasi.
Workshop on Frontier Areas in Materials Chemistry.
January 19, 2018.

How does nanotechnology help to make
cheaper fuel cells?

Hotel The Lalit Ashok, Bengaluru. 9th Bengaluru
INDIA NANO 2017 Conference.
December 07, 2017.

Impact of nanotechnology on corrosion
research

CSIR-Human Resource Development Centre,
Ghaziabad. Managing Corrosion in the Oil and Gas
Sector.

January 30, 2018.

S&T developments in India on chemistry

India-Turkmenistan Round Table Meeting at INSA,
New Delhi.
December 04, 2017.

Electrochemical energy storage: sustain-
able options for the future using engi-
neered carbon

Sacred Heart College, Kochi, Kerala. 16th Prof. K. V.
Thomas Endowment Workshop 2018.
January 15, 2018

What is "Super" about supercapacitors?

Sacred Heart College, Kochi, Kerala. 16th Prof. K. V.
Thomas Endowment Workshop 2018.
January 15, 2018.
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HONORS/AWARDS/RECOGNITIONS/FELLOWSHIPS

Scientists
Name Honor/award/recognition/fellowship
Dr. M. Anbukulandainathan Tamilnadu Scientist Award - 2013

Rev. Dr. Yeddanapalli Memorial Award 2018 by Department of Chemistry,
Loyola College, Chennai.

Dr. V. Ganesh Best Scientific Researcher Award for the year 2017 by Association for
Scientists, Developers, and Faculties (ASDF)

Dr. Santoshkumar D. Bhat Outstanding Scientist Award - 2017 from Venus International Foundation

Dr. S. Sathiyanarayanan Received the Mascot National Award- 2017 from the Electrochemical Society

of India, Bengaluru.

Tamil Nadu Senior Scientist Award - 2016 in the discipline of Chemical
Sciences.

Dr. Subrata Kundu Honorary Fellow of the Australian Institute of High Energetic Materials,
Australia

Outstanding Scientist Award - VIRA-2017 from Venus International
Foundation.

Best Scientific Researcher Award for the year 2017 by Association for
Scientists, Developers, and Faculties (ASDF)

Dr. G. Subramanian Outstanding Scientist Award - 2017 from Venus International Foundation

Lifetime Achievement Award in the field of Corrosion and Fouling by Venus
International Research Foundation, Chennai.

Dr. S. Vasudevan Honorary Fellow of the Australian Institute of High Energetic Materials,
Australia

Best Scientist Award by M/s EET CRS Research and Branding Company,
Noida, New Delhi.

Dr. S. Vengatesan Honorary Fellow of the Australian Institute of High Energetic Materials,
Australia
Dr.Vijayamohanan K. Pillai Honorary Fellow of Electrochemical Society of India (ECSI), Bengaluru.

Elected as a Fellow of Indian National Science Academy (2018) for his impor-
tant contributions to Materials, Electrochemistry and their applications in
molecular electronics and energy storage.
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aiff& ufeaed 2017 - 2018

Research Scholars/Fellows/Project Assistants

Mr. S. Anantharaj
(CSIR-SRF)

Name Honor/award/recognition/fellowship

Inaugural winner (2017) of the ECS India Section "S.K. Rangarajan Graduate
Student Award"

Best Oral Presentation Award in the "International Conference on Advanced
Nanomaterials (ICAN)" held at Alagappa University, Karaikudi during
February 26-27, 2018.

Mrs. S. Jayashree
(DST INSPIRE-SRF)

Bhaskara Advanced Solar Energy (BASE) Fellowship for the year 2018 by the
DST and the Indo-U.S. Science and Technology Forum (IUSSTF).

Ms. O. V. Manila
(CSIR-SRF)

Newton-Baba Fellowship funded by Department of Biotechnology (DBT) and
British Council. Name of the UK Host institute: Ulster University, Coleraine.

Mr. N. Mohammed Azeezulla
(CSIR-SRF)

Best Oral Presentation Award in the International Conference - ICETCS-2017
held at MIT, Manipal.

Mr. M. Praveen Kumar
(SRF)

First Prize for the Poster Presentation on Titanium dioxide nanostructure for
photoelectrochemical water splitting application in the 19" International
Symposium on Eco-Materials Processing & Design held during February 21-
25,2018 at Jaipur.

First Prize for the Poster Presentation in the 19" International Symposium held
at Jaipur.

Ms. S. Premlatha

Best Paper Award in "2" International Conference on Electrochemical Science

(Research Associate)

(RGNE-SRF) & Technology" held during August 10-12, 2017, organized by Electrochemical
Society of India and IISc, Bengaluru
Dr. T. Siva "Corrosion Awareness Award - 2017" for his contribution to the field of

Corrosion Science and Technology. The award was presented by NACE
International on September 19, 2017

Mr. K. Subramani
(DST INSPIRE-SRF)

Best Paper Award for his Oral Presentation in National level Conference on
"Reaching the Unreached Through Science and Technology - Concepts,
Principles and Applications of Science and Technology for Nation Building",
held on October 09-11, 2017 at Kongunadu Arts and Science College,
Coimbatore.

Mrs. V. Sudha
(UGC-SRF)

Best Poster Presentation Award in the International Conference on Advanced
Nanomaterials (ICAN-2018) held during February 26-27, 2018 at Alagappa
University, Karaikudi.

Mr. S. Suresh Balaji
(CSIR-SRF)

Best Paper award in the International Conference on "Sustainable Environment
and Energy (ICSEE' 17) organized by Hindustan University, Chennai during
April 06-07, 2017.

Mr. C. Venkateswara Raju
(CSIR-SRF)

Best Oral Presentation Award during the "2™ International Conference on
Recent Trends in Analytical Chemistry (ICORTAC-2018)" organized by
University of Madras held during March 15-17, 2018.
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Dr. S. Sathiyanarayanan, Senior Principal Scientist, CSIR-CSIR-
CECRI receiving the Mascot National Award- 2017 by "The
Electrochemical Society of India’ at JN Tata Auditorium, IISc
Campus, Bengaluru.

Dr. V. Ganesh receiving the prestigious ASDF global award for Best
Scientific Researcher for the year 2017.

Dr. T. Siva receiving the "Corrosion Awareness Award — 2017"
presented by NACE International for his contribution to the field of
Corrosion Science and Technology

Dr. M. Anbukulandainathan, Scientist, CSIR-CSIR-CECRI
receiving the "Tamil Nadu Scientist Award - 2013" for his
outstanding contribution in the discipline of Chemical Sciences.

Dr. Subrata kundu, Scientist, ECMS Division, receiving the
'Outstanding Scientist’ award VIRA-2017 from Venus
International Foundation, Chennai.

Dr. Vijayamohanan K. Pillai, Directot, CSIR-CSIR-CECRI
receiving the Indian National Science Academy (INSA) Fellowship
Award during INSA Anniversary meeting held in IISER, Pune.
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Dr. G. Subramanian, Senior Principal Scientist, CSIR-CECRI Dr. S. Sathiyanarayanan, Sr.Principal Scientist, CSIR-CSIR-CECRI
Mandapam Unit receiving the "Lifetime Achievement Award in the receiving the "Tamil Nadu Senior Scientist Award - 2016" in the
field of Corrosion and Fouling” by Venus International Research discipline of Chemical Sciences.

Foundation, Chennai.
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Dr. Subrata Kundu, Scientist, ECMS Division, CSIR-CSIR-CECRI
receiving the "Best Scientific Researcher Award" for the year 2017
by ASDF during the ASDF Global Award Ceremony in Goa.

Mr. M. Praveenkumar, Research Scholar receiving the First Prize
for Poster Presentation on Titanium dioxide nanostructure for
photoelctrochemical water splitting application in the 19th
International Symposium on Eco-Materials Processing & Design

held in Jaipur.

k s b g,
Members of CSIR-CECRI cricket and volley ball teams created
history by qualifying for the finals of SSBMT (Outdoor)
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aiffe e 2017 - 2018 &

IMPORTANT EVENTS

NATIONAL TECHNOLOGY DAY CELEBRATION

National Technology Day was celebrated at CSIR-CECRI,
Karaikudi on May 11, 2017, marking the anniversary of
Pokhran nuclear tests of 1998. In his welcome address, Dr. S.
Mohan, Chief Scientist, CSIR-CECRI highlighted the
technologies and processes that CSIR-CECRI had presented to
the nation. Dr. S. S. V. Ramakumar, Director (R&D), Indian
Oil Corporation Ltd., Faridabad was the chief guest and
delivered the technology day lecture on future alternative
energy sources. Dr. Vijayamohanan K. Pillai, Director, CSIR-
CECRI introduced the chief guest and emphasized the
importance of renewable energy research and applications. In
his presidential remarks, he stressed about the pivotal role to
be played by CSIR-CECRI in the field of energy storage and
sustainability over the coming years.

In his lecture, Dr. Ramakumar recalled the major use of fossil
fuels, their impact on the environment and emphasized that
liquefied nitrogen gas (LNG), compressed natural gas (CNG),
solar power and wind power are some of the foreseen
alternative energy sources of the coming decades. He also
highlighted the need of environment-friendly mobility and
the pivotal role of labs like CSIR-CECRI in the development
and dissemination of technology. The role of bio-diesel in
augmenting the domain of energy utilization and requirement
of improved bio-processes to produce high-efficiency ethanol
for cleaner fuel were also mentioned. He further emphasized
that the renewable energy generation will become more and
more challenging when we consider storing the energy.
Various kinds of batteries play a major role in the field of
energy storage. Lithium-ion batteries are very good as far as
performance is concerned. In a similar vein, lead acid, Na, Mg,
and Metal (AI) Air batteries too are good for energy storage.

Dr. 8. S. V. Ramakumar, Director (R&D), Indian Oil Corporation
Ltd., Faridabad delivering a lecture on the occasion of National
Technology Day (May 11, 2017)

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

These are economically viable and long-lasting in terms of
power storage.

The programme concluded with the vote of thanks proposed
by Dr. D. Jonas Davidson, Head, Technology Transfer and
Business Development (TTBD) group of CSIR-CECRI.

70" CSIR-CECRI Foundation Day Celebration

The 70" CSIR-CECRI Foundation Day was celebrated on
July 25,2017. Padma Vibhushan, Dr. Anil Kakodkar, Former
Chairman of the Atomic Energy Commission was the chief
guest for the event and delivered the foundation day lecture.
Dr. D. Velayutham, Deputy Director, CSIR-CECRI
welcomed the gathering. Dr. Vijayamohanan K. Pillai,
Director, CSIR-CECRI in his presidential address,
emphasized the importance of scientists to prune their
activities to those that impact the 125 million people of
India. He also outlined a few time-bound activities that
CSIR-CECRI has been pursuing in this direction. Dr. O. R.
Nandagopan, Director, Naval Science and Technological
Laboratory, Visakhapatnam extended his felicitations on the
occasion.

In his foundation day lecture, Dr. Anil Kakodkar said that
maintaining excellence in an expanding universe is a lot
easier than in a steady-state universe. He also mentioned
that several apparently average students surprise themselves
and others with their achievements when they migrate to
institutions in the west that offer a conducive innovative eco-
system. India should evolve and nurture such an eco-system
and respond to technology demands. Dr. Kakodkar said that
creating such an eco-system needed a change in the mind set
across all domains of society and breaking out from silo
mentality. Enlightening the audience on Technology Vision
for India 2035, Dr. Kakodkar said that the new vision betted
on emerging technologies to overcome challenges in
ensuring inclusive growth and improved quality of life.
According to him such a technology leap must take
advantage of India's democratic dividend and is a key driver
to empower individuals, societies, and countries. The vision
statement envisions India's technology future modes
comparing it to four gaits of a horse: galloping, cantering,
trotting and walking. India gallops in some areas such as
space, nuclear, information and missile technologies,
canters to keep pace in some others such as civil aviation and
road transport, and trots in a few others such as food,
manufacturing, and electronics. But it has not been able to
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walk the talk in time in many areas such as room tempera-
ture superconductivity. India was for a very long stretch of
time the No. 1 trading country in the world. We shone well
during the agrarian era, but we missed the bus during the
industrial era. Although India invests only 0.88% of its GDP
in research and development programmes, the investment is
huge in absolute terms considering the country's economy,
and much above those of industrialized countries such as
Israel, Canada, UK, Switzerland and Finland. But our R&D
investment should be made more productive and industry-
driven. It is sad that in most industries Indian expertise still
lacks a global edge. We remain heavily dependent on many
key foreign technologies. Moreover, the translation of
research findings to commercialization is strapped for want
of funds. It is, however, a matter of pride that despite foreign
rule, and technology denial and embargos (typical ones
being those that followed the 1974 and 1998 nuclear
implosions), India has managed to fly its flag high. Today,
countries such as Israel are keen on 'making together' with
India. The only way to sustain the momentum is to become a
major player in the technology-production game.

The programme concluded with vote of thanks proposed
by Shri C. Christuraj, Controller of Administration, CSIR-

A AT

Padma Vibhushan Dr. Anil Kakodkar, former Chairman of the
Atomic Energy Commission delivering the CSIR-CECRI
Foundation Day Lecture (July 25, 2017)

INDUSTRIAL CONCLAVE

CSIR-CECRI organized an “Industrial Conclave” at Hotel
Green Park, Vadapalani, Chennai on August 19, 2017
showcasing its wide range of outstanding achievements and
the presently available technologies that are potentially
useful to cater the demands of various industrial sectors to
solve the industrial and social problems.

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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CSIR-CENTRAL ELECTROCHEMIGAL RESEARCH INSTITUTE
KARAIKUDI - 630/003. TRMIL NRDU: INDIA

Industrial
Conclove

STATE-OF-THE-ART RE:D AT YOUR REACH

AUGUST #, 2017 HOTEL GREEN PARK, CHENMAI

Dr. Vijayamohanan K. Pillai, Director, CSIR-CECRI briefed
about the Conclave, Dr. D. Velayutham, Chief Scientist,
welcomed the gathering of scientists, industrial dignitaries,
and participants. The conclave was inaugurated by the chief
guest of the occasion, Dr. Ajaya Ghosh, Director, CSIR-
National Institute of Interdisciplinary Science and
Technology, Thiruvananthapuram. In his inaugural address,
Dr. Ghosh emphasized the need for useful technological
innovations that should be easily available and also improve
the quality of the lives of the people of India.

Dr. B. Chandrasekaran, Director, CSIR-Central Leather
Research Institute, Chennai presided over the function. In
his presidential address, he commended the efforts of CSIR-
CECRI in organizing the conclave. Prof. Santosh Kapuria,
Director, CSIR-Structural Engineering Research Centre,
Chennai released a video that highlights the various research
activities and technological achievements of CSIR-CECRI.
The video also explains the industry-relevant problems of
the present times and elucidates various R&D pathways
undertaken by the lab. A brochure detailing the ready-to-
take technologies available in CSIR-CECRI was released by
Dr. Pradeep Kumar Singh, Director, Central Institute of
Mining and Fuel Research, Dhanbad. The brochure and
video would together give a bird's eye view about CSIR-
CECRI and serve as a guide and reference to the entrepre-
neurs/officials from the private sectors and also encourages
a partnership among other R&D establishments and

academia. Shri S. Rajagopalan, CEO, Ashley Alteams India
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Ltd., released a brochure on sophisticated 3D printing
technology. CSIR-CECRI had recently acquired a 3D
printer, a machine capable of directly printing a computer

model into a real-time object. This method is believed to
have massive implications in electronics, aviation instru-
mentation, and lab medical devices. Dr. Om Prakash,
Director of Boeing, India declared open the exhibition for
the benefit of the industries and entrepreneurs. Boeing India
has maintained a strong collaboration with CSIR-CECRI
and has been actively encouraging and collaborating in the
R&D works of CSIR-CECRI. Senior Scientists of CSIR-
CECRI made focused thematic presentations on various
technologies of CSIR-CECRI followed by brief comments
on the technological expectations from the CSIR HQ by Dr.
Hari Om Yadav.

A brief talk was given by Shri Sivaraja, CEO, Native Lead,
Madurai. He mentioned about the progress and challenges
of the booming start-up ecosystem in India and emphasized
that the need of the hour is job-creation rather than job-
seeking. Several participants from various industries
including Berger paints, Asian paints, Boeing, etc., attended
the conclave, visited the exhibition stalls and witnessed the
live demonstrations of various technologies. This event has
also created an opportunity for participants to meet the
respective scientists in their field and interact with them
head-on.

A special one-to-one discussion session was also organized
wherein the representatives of the various participating
private industries with the respective scientific community
in order to update them of the current developments and the
possibilities of coming up with novel solutions and potential
collaborative “lab 2 industry” projects.

Dr. S. Mohan, Chief Scientist, CSIR-CECRI proposed the

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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vote of thanks. Dr. Jonas Davidson, Head, Technology
Transfer and Business Development (TTBD) group of CSIR-
CECRI coordinated the entire programme.

CSIR FOUNDATION DAY CELEBRATION

The 75" CSIR Foundation Day was celebrated at CSIR-
CECRI on September 25, 2017. Prof. Satishchandra B.
Ogale, Department of Physics and Centre for Energy
Science, Indian Institute of Science Education Research
(IISER), Pune was the chief guest and delivered the
Foundation Day lecture on "Research Trends in Clean
Energy Harvesting and Storage: Materials Innovation Holds
the Key". Dr. D. Velayutham, Chief Scientist, CSIR-CECRI
welcomed the chief guest and the august gathering. He
revealed the historical background of CSIR since its
inception on September 26, 1942 with a small funding of Rs.
10 lakh a year. He mentioned that over the years, CSIR has
grown up into a large and respected R&D organization of
India with a dynamic 38 labs, having more than 13,000
employees and has taken the position of number 12 R&D
organization in the global scenario.

Dr. Vijayamohanan K. Pillai, Director, CSIR-CECRI
released the Annual Report of CSIR-CECRI for the year
2016-'17. He highlighted the importance of the Foundation
Day and our roles and responsibilities as a scientific
organization that meant to serve the society and industrial
problems of India being a publicly funded organization. He
emphasized that compared to many international universi-
ties of higher learning, CSIR in its 75" year is still at its
infancy and we have a very long way to go, as more societal
and industrial demands are created as the country grows in
an economy with the population. He also reiterated that the

Professor Satishchandra B. Ogale, Indian Institute of Science
Education and Research (IISER), Pune delivering the CSIR
Foundation Day lecture (September 25, 2017)
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importance to work hard, understand the requirements of
our country and focus much towards achieving the
objectives. He introduced the guest Prof. Satishchandra B.
Ogale with his scientific credentials.

The chief guest, Prof. Satishchandra B. Ogale, delivered the
CSIR foundation day lecture wherein he stressed upon the
importance of scientific research and its relevance to India
and ways in which we can improve it further to meet the
future requirements. He compared the energy generation
and usage per capita and urged for the need to develop
innovative technologies. He highlighted the overlap of
organic and inorganic materials research leading to novel
hybrid materials with multifarious properties. He also threw
light on exploring the usage of nanoparticles and quantum
physics. Prof. Ogale also stressed the need for electric
vehicles for public transportation, the urgency of newer
energy storage techniques and the challenges ahead. He
appreciated the CSIR-CECRI's R&D initiatives in this
direction like lithium-ion batteries, fuel cells, etc., and
advised the CSIR-CECRI fraternity to take a lead role in
making our nation fully based on electric transportation and
thereby reduce carbon footprint and leave the mother earth
in good condition for future generation. Prof. Ogale also
urged all the young scientists to collaborate with each other
and share their scientific ideas for innovative research.

Prof. Ogale honoured the staff and scientists of CSIR-CECRI
who had completed 25 years of service.
Dr. D. Velayutham, Chief Scientist distributed the prizes to
the wards of the staff and students who won the prizes in
JIGYASA program of KV schools of southern districts. Shri
C. Christuraj, Controller of Administration, CSIR-CECRI
proposed the vote of thanks.

CSIR-CECRI OPEN DAY

As a part of the 75" CSIR Foundation Day celebrations,
CSIR-CECRI observed Open Day on September 26, 2017.
The general public and people from academic and business
sector were given free entry into CSIR-CECRI to view and
witness the scientific exhibitions, live experimental
demonstrations, scientific models and posters, and
technological achievements showcased by CSIR-CECRI
Scientists, Technical Officers, and Research Scholars. Over
20,000 people had interaction with CSIR-CECRI scientific
staff on this event.

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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Students observing the exhibition and interacting with a research
scholar (September 26, 2017)

A section of students and public visiting the open day of CSIR-
CECRI (September 26, 2017)

HINDI MONTH CELEBRATION

Hindi Month Celebration-2017 was organized on
November 06, 2017 at CSIR-CECRI, Karaikudi.
ShriK. R. Vaidheeswaran, Joint Secretary, CSIR, New Delhi
was the Chief Guest and distributed the prizes and
certificates to the winners of various Hindi competitions

conducted for the staff/research scholars.

Hindi Month Celebrations (November 06, 2017)
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NATIONAL SCIENCE DAY

National Science Day was celebrated on February 28,2018 at
CSIR-CECRI, Karaikudi. Professor T. N. Guru Row,
Honorary Professor and J.C Bose National Fellow, Indian
Institute of Science, Bengaluru delivered the National
Science Day Lecture on “Symmetry and Structure in the
Solid State”. Oral and Poster presentation competitions for
Ph.D. Scholars were conducted on the occasion of National
Science Day and Prof. Guru Row distributed the prizes for

the 12 winners of various competitions.

T ey~ S

Professor T. N. Guru Row, Honorary Professor and ].C Bose

National Fellow, Indian Institute of Science, Bengaluru delivering
the National Science Day Lecture (February 28, 2018)

NATIONAL SAFETY DAY

National Safety Day was conducted at CSIR-CECRI on
March 06, 2018. Shri T. Baskaran, Additional General
Manager (HSE), BHEL, Tiruchirappalli was the Chief Guest
for this event. Shri C. Christuraj, Controller of
Administration, CSIR-CECRI, Karaikudi, welcomed the
audience and Dr. Ganesan, Senior Principal Scientist and
Chairman, Safety Cell, CSIR-CECRI detailed the various

Shri T. Baskaran, Additional General Manager (HSE), BHEL,
Trichy delivering lecture (March 06, 2018)

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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Dr. Raja Vijayakumar, FTMO, CSIR-CECRI explaining first aid
and emergency care measures (March 06, 2018)

safety measures regulated and followed in CSIR-CECRL
Dr. Vijayamohanan K. Pillai, Director, CSIR-CECRI
presided over the programme. The Chief Guest, Shri
Baskaran in his lecture on “Safety in Research Institutions”,
emphasized the need and importance of safety measures in
research institutions, especially in the areas of batteries and
electroplating. He urged everyone to follow safety measures
in all walks of life to ensure zero incident/fatality. In view of
the National Safety Day, an essay competition was
conducted for research scholars and the prizes were
distributed to the Winners by the chief guest.

To create awareness, Dr. Raja Vijayakumar, Full Time
Medical Officer (FTMO), CSIR-CECRI delivered a lecture
on "First Aid and Emergency Care". In his talk, he explained
the firstaid measures to be taken on emergency situations.

Shri L. Thomas Alexander, Security and Safety Officer,
CSIR-CECRI proposed the vote of thanks.

INTERNATIONAL WOMEN'S DAY

International Women's Day was celebrated on March 27,
2018 at CSIR-CECRI, Karaikudi. Dr. S. Sangeetha,
Obstetrics and Gynaecologist, Apollo Reach Hospitals,
Managiri, Karaikudi was the Chief Guest of the function.
Dr. D. Velayutham, Chief Scientist, Shri C. Christu Raj,
Controller of Administration, and Dr. S. Sathiyanarayanan,
Head, PPMG graced the occasion. Dr. Poonam Singh,
President, CLF welcomed the delegates, participants, and
winners of science awareness programme conducted for the
benefit of rural school children along with CLF members.
Dr. D. Velayutham delivered the presidential address and
Sri. C. Christu Raj offered felicitations. Dr. S. Sangeetha,
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International Women's Day celebration (March 06, 2018)
NATIONAL SAFETY DAY

National Safety Day was conducted at CSIR-CECRI on
March 06, 2018. Shri T. Baskaran, Additional General
Manager (HSE), BHEL, Tiruchirappalli was the Chief Guest
for this event. Shri C. Christuraj, Controller of
Administration, CSIR-CECRI, Karaikudi, welcomed the
audience and Dr. Ganesan, Senior Principal Scientist and
Chairman, Safety Cell, CSIR-CECRI detailed the various
safety measures regulated and followed in CSIR-CECRI. Dr.
Vijayamohanan K. Pillai, Director, CSIR-CECRI presided
over the programme. The Chief Guest, Shri Baskaran in his
lecture on “Safety in Research Institutions”, emphasized the
need and importance of safety measures in research
institutions, especially in the areas of batteries and
electroplating. He urged everyone to follow safety measures
in all walks of life to ensure zero incident/fatality. In view of
the National Safety Day, an essay competition was
conducted for research scholars and the prizes were
distributed to the Winners by the chief guest.

To create awareness, Dr. Raja Vijayakumar, Full Time
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International Yoga Day deomonstration (June 21, 2017)

Medical Officer (FTMO), CSIR-CECRI delivered a lecture
on "First Aid and Emergency Care". In his talk, he explained
the first aid measures to be taken on emergency situations.

Shri L. Thomas Alexander, Security and Safety Officer,
CSIR-CECRI proposed the vote of thanks.

INTERNATIONAL WOMEN'S DAY

International Women's Day was celebrated on March 27,
2018 at CSIR-CECRI, Karaikudi. Dr. S. Sangeetha,
Obstetrics and Gynaecologist, Apollo Reach Hospitals,
Managiri, Karaikudi was the Chief Guest of the function.
Dr. D. Velayutham, Chief Scientist, Shri C. Christu Raj,
Controller of Administration, and Dr. S. Sathiyanarayanan,
Head, PPMG graced the occasion. Dr. Poonam Singh,
President, CLF welcomed the delegates, participants, and
winners of science awareness programme conducted for the
benefit of rural school children along with CLF members.
Dr. D. Velayutham delivered the presidential address and
Sri. C. Christu Raj offered felicitations. Dr. S. Sangeetha,
Chief Guest of the celebration delivered a special lecture on
health-related issues of women with a special reference to
PCOD. A cultural event by the students and research
scholars of CSIR-CECRI graced the occasion. The winners
of the science awareness programme were honoured by the
chief guest with prizes and medals during the celebration.
Smt. P. Saraswathi, Secretary, CLF proposed the vote of
thanks.

INTERNATIONAL YOGA DAY

On the occasion of International Day of Yoga, CSIR-CECRI
Club arranged a lecture-cum-demonstration on June 21,
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Programme Activites

Swachhta
awareness

Created the awareness. A message
promoting the swachhta was displayed
through digital boards, banners,
posters, hoardings, pamphlets, slogans,
etc., and organized swachhta awareness
campaigns and special cleanliness drive
in office premises and its surroundings.

aiff& ufeaed 2017 - 2018

Swachh
Prasadhan

Removed seepages and renovated
damaged constructions, broken
pipelines, toilets, washrooms and
drainage system.

Swachh Parisar
(cleaning of
workplace and
residential
areas)

Cleaned the floors, furniture and
fittings in the office premises had been
done. A special cleanliness drive was
arranged in the areas of residential
premises, apartments, hostels, and
dispensary, and guest house. A central-
ized garbage collection and disposal
system was installed in those areas. Pest
control and fogging operation for
control of mosquito around residential
and non-residential buildings, open
area of the premises was done.

Swachh Ahar

Carried out the intensive cleaning of
office canteen, hostel kitchen, etc., and
ensured for clean and hygiene in the
canteen.

Swachh
Karyalay

Cleaned the office premises and
adjoining areas.

Pratispardha

Created awareness by making the
exhibition and conducted various
competitions such as quiz, debate, and
essay writing on 'cleanliness and
hygiene'.

Swachh
Paryavaran

Carried out cleaning activities (both in
office and residential areas) and
installation of potted plants in the office
corridors to create an eco-friendly
environment. Plantation of saplings and
arrangements for rainwater harvesting
system were made.

Review and
closing cere-
mony

Reviewed the entire swachhta pakwada
campaign and the closing function was
held on november 15, 2017. The entire
activities and details with photographs
and videos published in our website and
simultaneously the detailed report had
been sent to the csir. During the closing
function, the winners of various
competitions were given certificates and
prizes.

Swaachh
Anubhaag

Unused/old files/records/registers had
been disposed off as per the record
retention schedule. Old magazines and
other materials with outdated/least
value from the library had been weeded
out. Furniture and fittings with an
unserviceable condition or obsolete had
been removed.

Swachh
Neelaami

Auctioned the obsolete/unserviceable
office items.

Swachh Neer

Intensive inspection/checking and
upkeeping drive for all water installa-
tions including water filter plants,
sources of water supply, water taps for
drinking water at the office, residential
colonies, hostels, hospitals, schools, etc.
were carried out.

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

Carrying out cleaning work in the campus
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INDEPENDENCE DAY

Celebrating our nation's 71" Independence Day, Dr.
Vijayamohanan K. Pillai, Director, CSIR-CECRI, hoisted the
National Flag at 8.05 a.m. at CSIR-CECRI. In his address, Dr.
Vijayamohanan K. Pillai recalled the patriots who shed
blood and sacrificed their lives in bringing freedom for our
nation. He highlighted the remarkable scientific achieve-
ments and accomplishments made by our great scientists
since our nation's independence. He mentioned about the
efforts taken by our visionary leaders and scientists in
establishing scientific laboratories like CSIR over the years.
He stressed the importance of doing science towards the
societal benefits and development. After hoisting the
National Flag at CSIR-CECRI, the Director, CSIR-CECRI
hoisted the National Flag at Kendriya Vidyalaya and Sishu
Vidyalaya and delivered his motivational speech to the
students.

Dr.Vijayamohanan K Pillai, Director hoisting the National flag

HEALTH CENTRE

The Health Centre islocated in the vicinity of the campus. It
serves the medical and emergency needs of staff and their
dependent family members, students, research scholars and
project assistants. The Centre functions on all working days
except Sunday and closed holidays. The consulting timings
for outpatients (OP) are 08:00-11:00 and 16:00-19:00 hrs on
all weekdays and 08:00-10:30 hrs on Saturday. A resident
full-time medical officer and a team of healthcare profes-
sionals are dedicated for emergency needs of staff and their
dependent family members. On an average, 50 patients per
day are getting treated in the health centre.

Equipment and Facility

@ New medical equipment facility comprises of GE
Emergency Monitor, Fully Automatic Analyzer,
Electrolyte Analyzer, and Laser equipment for

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE
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Shri. K.R. Vaidheeswaran, Joint Secretary (A) CSIR inaugurating
hospital management software.

physiotherapy were declared open by Padma Vibhushan
Dr. Anil Kakodkar on July 25,2017.

B The health centre has a separate pharmacy section and
air-conditioned drug store to keep the drugs under the
room temperature below 26 °C.

B The hospital management software was installed in the
health centre and it was inaugurated by Shri K. R.
Vaidheeswaran, Joint Secretary (A) CSIR, New Delhi on
May 25, 2017. The successful installation of hospital
management software helps to track the medical record
of patients and managing the stock of drugs available in
the pharmacy.

B CSIR-CECRI ambulance was revamped with a mobile
stretcher (for shifting the patient), passenger seat, doctor
seat, oxygen supply point, storage boxes, wash basin and
other facilities.

Oral Polio Camp

Under the immunization programme of Health and Family
Welfare Department, Tamil Nadu, CSIR-CECRI health
centre by joining hands with the state government,
conducted Oral Polio camps in our health centre on April 02,
2017 and April 30, 2017. Through these camps, 70 children
having >5 years of age obtained immunization.

REPUBLIC DAY

Celebrating the occasion of our nation's 69th Republic Day
on January 26, 2018, Dr. Vijayamohnan K. Pillai, Director,
CSIR-CECRI hoisted the National Flag at CSIR-CECRI. He
hoisted the national flag at Kendriya Vidyalaya and Sishu
Vidyalaya. As part of the Republic Day celebrations, CSIR-
CECRI Club conducted various competitions for the wards
of CSIR-CECRI and the prizes were distributed to the
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Vaidheeswaran, Joint Secretary (A) CSIR, New Delhi on
May 25, 2017. The successful installation of hospital
management software helps to track the medical record
of patients and managing the stock of drugs available in
the pharmacy.

B CSIR-CECRI ambulance was revamped with a mobile
stretcher (for shifting the patient), passenger seat, doctor
seat, oxygen supply point, storage boxes, wash basin and
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Oral Polio Camp

Under the immunization programme of Health and Family
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Welfare Department, Tamil Nadu, CSIR-CECRI health
centre by joining hands with the state government,
conducted Oral Polio camps in our health centre on April 02,
2017 and April 30, 2017. Through these camps, 70 children
having >5 years of age obtained immunization.

REPUBLIC DAY

Celebrating the occasion of our nation's 69th Republic Day
on January 26, 2018, Dr. Vijayamohnan K. Pillai, Director,
CSIR-CECRI hoisted the National Flag at CSIR-CECRI. He
hoisted the national flag at Kendriya Vidyalaya and Sishu
Vidyalaya. As part of the Republic Day celebrations, CSIR-
CECRI Club conducted various competitions for the wards
of CSIR-CECRI and the prizes were distributed to the
winners by Dr. Vijayamohanan K. Pillai, Director, CSIR-
CECRI

VIGILANCE AWARENESS WEEK - 2017

Under the instructions of Central Vigilance Commission
and Chief Vigilance Officer, CSIR, New Delhi, CECRI
observed Vigilance Awareness week from October 30, 2017
to November 03, 2017. The observance commenced with
taking the pledge by CSIR-CECRI staff and created
awareness by displaying posters and conducting slogan

competition.
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CECRI LADIES FORUM (CLF)

Lectures and Interaction

Dr. Caroline Nesabai, Head, Dept. of Social Science and
Director, Centre for Women Studies, Lady Doak College,
Madurai visited CSIR-CECRI and interacted with CLF
members on November 03, 2017. She addressed various
issues related to women.

iy wfddes 2017 - 2018

Science Awareness Programme for Rural School Children

A Science Awareness Programme for Rural School Children
of class VI to X" standard was organized and conducted by
CLF members on March 05, 2018 at CSIR-CECRI. About
150 students and teachers from 12 different schools
participated in this event. Several competitions such as
elocution, science quiz, science exhibits were conducted.
Winners were honoured with prizes and medals during this
celebration.

Science awareness programme and students participating in various events

CSIR-CECRI Creche Facility

CLF has restarted the creche facility for the wards of CSIR-
CECRI family members. Mrs. Manju Vijayamohanan K.
Pillai, Chief Guest of the function graced the occasion and
inaugurated the facility on January 25,2018.

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE

Inauguration of Créche facility for the wards of CSIR-CECRI
members
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Arulraj, A; Govindan, S; Vadivel, S; Subramanian, B., Photovoltaic performance of TiO, using natural
sensitizer extracted from Phyllanthus Reticulatus, J. Mater. Sci.-Mater. Electron., 28, 18455-18462
(2017)

IF-2017

2.324

191

Umapathy, G; Senguttuvan, G; Berchmans, LJ; Sivakumar, V; Jegatheesan, P, Influence of cerium
substitution on structural, magnetic and dielectric properties of nanocrystalline Ni-Zn ferrites
synthesized by combustion method, J. Mater. Sci.-Mater. Electron., 28, 17505-17515 (2017)

2.324

192

Rani, BJ; Mageswari, R; Ravi, G; Ganesh, V; Yuvakkumar, R., Physico-chemical properties of pure and
zinc incorporated cobalt nickel mixed ferrite (ZnxCo, s Ni, ,,sFe,O,, where x=0, 0.002, 0.004 M)
nanoparticles, J. Mater. Sci.-Mater. Electron., 28, 16450-16458 (2017)

2.324

193

Ramachandran, SP; Saravanakumar, B; Ganesh, V; Ravi, G; Sakunthala, A; Yuvakkumar, R.,
Hexamine, PEG-400 effect on alpha-MoO, nanoparticle synthesis for pseudo capacitance applications,
J. Mater. Sci.-Mater. Electron., 28, 13780-13786 (2017)

2.324

194

Rathnasamy, R; Thangasamy, P; Thangamuthu, R; Sampath, S; Alagan, V., Green synthesis of ZnO
nanoparticles using Carica papaya leaf extracts for photocatalytic and photovoltaic applications, J.
Mater. Sci.-Mater. Electron., 28, 10374-10381 (2017)

2.324

195

Sivakumar, V; Suresh, R; Giribabu, K; Narayanan, V., Solventless synthesis of m-LaVO, photocatalyst
for the degradation of methylene blue and textile effluent, J. Mater. Sci.-Mater. Electron., 28, 4014-4019
(2017)

2.324

196

Deivakumaran, R; Sathya, G; Babu, SKS; Berchmans, LJ., Structural, morphological, optical, magnetic
and dielectric properties of Ni, Zn Fe,O, (x=0-1) nanoparticles, . Mater. Sci.-Mater. Electron., 28,
1726-1739 (2017)

2.324

197

Baskar, C; Nesakumar, N; Rayappan, JBB; Doraipandian, M., A framework for analysing E-Nose data
based on fuzzy set multiple linear regression: Paddy quality assessment, Sens. Actuator A-Phys., 267,
200-209 (2017)

2.311

198

Baskar, C; Nesakumar, N; Rayappan, JBB; Doraipandian, M., A low power ammonia sensor node
embedded with a light weight non-linear analytics, Sens. Actuator A-Phys., 263, 357-362 (2017)

2311

199

Venkatkarthick, R; Davidson, DJ; Ravichandran, S; Vasudevan, S; Sozhan, G., alpha-Fe,O,/TiO,
heterostructured photoanode on titanium substrate for photoelectrochemical water electrolysis,
Mater. Chem. Phys., 199, 249-256 (2017)

2.21

200

Pande, A; Gairola, P; Sambyal, P; Gairola, SP; Kumar, V; Singh, K; Dhawan, SK., Electromagnetic
shielding behavior of polyaniline using Red Mud (industrial waste) as filler in the X - band (8.2-12.4
GHz) frequency range, Mater. Chem. Phys., 189, 22-27 (2017)

2.21

201

Dhas, CR; Venkatesh, R; Kirubakaran, DD; Merlin, JP; Subramanian, B; Raj, AME., Electrochemical
sensing of glucose and photocatalytic performance of porous Co,O, films by nebulizer spray tech-
nique, Mater. Chem. Phys., 186, 561-573 (2017)

2.21

202

Rani, BJ; Mageswari, R; Ravi, G; Ganesh, V; Yuvakkumar, R., Design, Fabrication, and
Characterization of Hematite (alpha-Fe,O,) Nanostructures, JOM, 69, 2508-2514 (2017)
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203

Mullaivananathan, V; Saravanan, KR; Kalaiselvi, N., Synthetically Controlled, Carbon-Coated
Co,5n0,/Sn0O, Composite Anode for Lithium-ion Batteries, JOM, 69, 1497-1502 (2017)

2.145

204

Chatterjee, P; Ghangrekar, MM; Rao, S; Kumar, S., Biotic conversion of sulphate to sulphide and
abiotic conversion of sulphide to sulphur in a microbial fuel cell using cobalt oxide octahedrons as
cathode catalyst, Bioprocess. Biosyst. Eng., 40, 759-768 (2017)

2.139

205

Malligavathy, M; Iyyapushpam, S; Nishanthi, ST; Padiyan, DP,, Remarkable catalytic activity of
Bi,0,/TiO, nanocomposites prepared by hydrothermal method for the degradation of methyl orange,
J. Nanopart. Res., 19, 144 (2017)

2.127

206

Shanmugam, VM; Kulangiappar, K; Ramaprakash, M; Vasudevan, D; Kumar, RS; Velayutham, D;
Raju, T., Electrochemical synthesis of quinones and other derivatives in biphasic medium, Tetrahedron
Lett., 58, 2294-2297 (2017)

2.125

207

Surya, S; Thangamuthu, R; Kumar, SMS; Murugadoss, G., Synthesis and study of photovoltaic
performance on various photoelectrode materials for DSSCs: Optimization of compact layer on
nanometer thickness, Superlattice. Microst., 102, 424-441 (2017)

2.099

208

Rathod, NV; Joshi, K; Jadhav, AS; Kalyani, VS; Selvaraj, K; Malkhede, DD., A novel interaction study
of Th(IV) and Zr(IV) with 4-sulfonatocalix[6] arene: Experimental and theoretical investigation,
Polyhedron, 137, 207-216 (2017)

2.067

209

Sheela, KJ; Krishnan, SR; Shanmugam, VM; Subramanian, P,, Effect of VO™ ions on the EPR and
optical absorption investigations of lithium sulphate monohydrate single crystals for non linear
optical applications, J. Mol. Struct., 1143, 245-250 (2017)

2.011

210

Sheela, KJ; Krishnan, SR; Shanmugam, VM; Subramanian, P., EPR and optical studies of VO™ doped
potassium succinate-succinic acid single crystal - Substitutional incorporation, J. Mol. Struct., 1131,
149-155 (2017)

2.011

211

Natarajan, A; Stephan, AM; Chan, CH; Kalarikkal, N; Thomas, S., Electrochemical studies on
composite gel polymer electrolytes for lithium sulfur-batteries, J. Appl. Polym. Sci., 134, 44594 (2017)

1.901

212

Lakshminarasimhan, N; Jayakiruba, S; Prabhavathi, K., Ba,Mg(BO,),:Bi"" - A new phosphor with
ultraviolet light emission, Solid State Sci., 72, 1-4 (2017)

1.861

213

Muthu, KS; Lakshminarasimhan, N; Perumal, P, One-pot synthesis of LaFeO, NiFe,O, nanocomposite
ceramic by egg-white method and its magnetic and dielectric properties, Solid State Sci., 72, 33-40
(2017)

1.861

214

Suresh, R; Giribabu, K; Manigandan, R; Mangalaraja, RV; Solorza, JY; Stephen, A; Narayanan, V.,
Synthesis of Co”*-doped Fe,O, photocatalyst for degradation of pararosaniline dye, Solid State Sci., 68,
39-46 (2017)

1.861

215

Sekar, R., Synergistic effect of additives on electrodeposition of copper from cyanide-free electrolytes
and its structural and morphological characteristics, Trans. Nonferrous Met. Soc. China, 27, 1665-1676
(2017)

1.795

216

Seakr, R., Microstructure and crystallographic characteristics of nanocrystalline copper prepared from
acetate solutions by electrodeposition technique, Trans. Nonferrous Met. Soc. China, 27, 1423-1430
(2017)
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217

Siva, T; Muralidharan, S; Sathiyanarayanan, S; Manikandan, E; Jayachandran, M., Enhanced Polymer
Induced Precipitation of Polymorphous in Calcium Carbonate: Calcite Aragonite Vaterite Phases, J.
Inorg. Organomet. Polym. Mater., 27, 770-778 (2017)

IF-2017

1.754

218

Saravanakumar, B; Priyadharshini, T; Ravi, G; Ganesh, V; Sakunthala, A; Yuvakkumar, R.,
Hydrothermal synthesis of spherical NiCO,O, nanoparticles as a positive electrode for
pseudocapacitor applications, J. Sol-Gel Sci. Technol., 84, 297-305 (2017)

1.745

219

Gopinath, K; Devi, NP; Govindarajan, M; Bhakyaraj, K; Kumaraguru, S; Arumugam, A; Alharbi, NS;
Kadaikunnan, S; Benelli, G., One-Pot Green Synthesis of Silver Nanoparticles Using the Orchid Leaf
Extracts of Anoectochilus elatus: Growth Inhibition Activity on Seven Microbial Pathogens, J. Clust.
Sci., 28, 1541-1550 (2017)

1.715

220

Bhakyaraj, K; Kumaraguru, S; Gopinath, K; Sabitha, V; Kaleeswarran, PR; Karthika, V; Sudha, A;
Muthukumaran, U; Jayakumar, K; Mohan, S; Arumugam, A., Eco-Friendly Synthesis of Palladium
Nanoparticles Using Melia azedarach Leaf Extract and Their Evaluation for Antimicrobial and
Larvicidal Activities, J. Clust. Sci., 28, 463-476 (2017)

1.715

221

Alharbi, NS; Bhakyaraj, K; Gopinath, K; Govindarajan, M; Kumuraguru, S; Mohan, S; Kaleeswarran,
P; Kadaikunnan, S; Khaled, JM; Benelli, G., Gum-Mediated Fabrication of Eco-Friendly Gold
Nanoparticles Promoting Cell Division and Pollen Germination in Plant Cells, J. Clust. Sci., 28, 507-
517 (2017)

1.715

222

Gopinath, K; Chinnadurai, M; Devi, NP; Bhakyaraj, K; Kumaraguru, S; Baranisri, T; Sudha, A;
Zeeshan, M; Arumugam, A; Govindarajan, M; Alharbi, NS; Kadaikunnan, S; Benelli, G., One-Pot
Synthesis of Dysprosium Oxide Nano-Sheets: Antimicrobial Potential and Cyotoxicity on A549 Lung
Cancer Cells, J. Clust. Sci., 28, 621-635 (2017)

1.715

223

Vignesh, A; Siddarth, AS; Babu, BR., Electro-dissolution of metal scrap anodes for nickel ion removal
from metal finishing effluent, J. Mater. Cycles Waste Manag., 19, 155-162 (2017)

1.693

224

Lakshminarasimhan, N; Sangeetha, DN; Nivetha, G., Metachromasy of methylene blue due to
aggregation over phosphate-modified polymeric carbon nitride, Chem. Phys. Lett., 675, 98-103 (2017)

1.686

225

Archana, S; Ranganathan, R; Dinesh, M; Arul, P; Ponnuswamy, A; Kalaiselvi, P; Chellammal, S;
Subramanian, G., Design, synthesis, and antibacterial studies of potent pyrazolinyltriazoles, Res.
Chem. Intermed., 43, 2471-2490 (2017)

1.674

226

Archana, S; Dinesh, M; Ranganathan, R; Ponnuswamy, A; Kalaiselvi, P; Chellammal, S; Subramanian,
G; Murugavel, S., Water mediated one-pot synthesis and biological evaluation of 1,2,3-triazolyl-1,4-
dihydropyridine hybrids, Res. Chem. Intermed., 43, 187-202 (2017)

1.674

227

Manasa, S; Jyothirmayi, A; Siva, T; Sarada, BV; Ramakrishna, M; Sathiyanarayanan, S; Gobi, KV;
Subasri, R., Nanoclay-based self-healing, corrosion protection coatings on aluminum, A356.0 and
AZ91 substrates, J. Coat. Technol. Res., 14, 1195-1208 (2017)

1.619

228

Saravanakumar, B; Muthulakshmi, S; Ravi, G; Ganesh, V; Sakunthala, A; Yuvakkumar, R., Surfactant
effect on synthesis and electrochemical properties of nickel-doped magnesium oxide (Ni-MgO) for
supercapacitor applications, Appl. Phys. A-Mater. Sci. Process., 123, 697 (2017)

1.604

229

Muthupradeepa, R; Sivakumar, M; Subadevi, R; Suryanarayanan, V., Sulfonium cation based ionic
liquid incorporated polymer electrolyte for lithium ion battery, Polym. Bull., 74, 1677-1691 (2017)

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE ANNUAL REPORT 2017-2018




AR IS IR3MS aif¥e gfades 2017 - 2018

Publications IF-2017

230  Mohanta, J; Panda, SK; Singh, UP; Si, S., Nanostructure PEO-Silica Hybrids: A New Class of Additive 1.505
Material for Composite Polymer Electrolytes, ChemistrySelect, 2, 12019-12027 (2017)

231  Subramani, K; Sudhan, N; Karnan, M; Sathish, M., Orange Peel Derived Activated Carbon for Fabrication 1.505
of High-Energy and High-Rate Supercapacitors, ChemistrySelect, 2, 11384-11392 (2017)

232 Amutha, B; Subramani, K; Reddy, PN; Sathish, M., Graphene-Polymer//Graphene-Manganese Oxide 1.505
Nanocomposites-Based Asymmetric High Energy Supercapacitor with 1.8 V Cell Voltage in Aqueous
Solution, ChemistrySelect, 2, 10754-10761 (2017)

233 Chulliyote, R; Hareendrakrishnakumar, H; Raja, M; Gladis, JM; Stephan, AM., Sulfur-Immobilized 1.505
Nitrogen and Oxygen Co-Doped Hierarchically Porous Biomass Carbon for Lithium-Sulfur Batteries:
Influence of Sulfur Content and Distribution on Its Performance, ChemistrySelect, 2, 10484-10495 (2017)

234  Kundu, S; Malik, B; Pattanayak, DK; Ragupathy, P; Pillai, VK., Role of Specific N-Containing Active Sites 1.505
in Interconnected Graphene Quantum Dots for the Enhanced Electrocatalytic Activity towards Oxygen
Evolution Reaction, ChemistrySelect, 2, 9943-9946 (2017)

235  Sannasi, V; Jeyakumar, D., Synthesis of Aziridinofullerene-Porphyrin Mediated by Triethyl Phosphite: 1.505
Physicochemical and Electrochemical Properties, ChemistrySelect, 2,9130-9135 (2017)

236 Manju, V; Vusa, CSR; Arumugam, P; Berchmans, S., A Facile and Versatile Electrochemical Tuning of 1.505
Graphene for Oxygen Reduction Reaction in Acidic, Neutral and Alkali media, ChemistrySelect, 2, 8541-
8552 (2017)

237  Ganesh, PA; Jeyakumar, D., Nano-Porous Electro-Catalyst with Textured Surface Active Pd-Pt Islands for 1.505
Efficient Methanol Tolerant Oxygen Reduction Reaction, ChemistrySelect, 2, 7544-7552 (2017)

238  Maharjan, M; Ulaganathan, M; Aravindan, V; Sreejith, S; Yan, QY; Madhavi, S; Wang, JY; Lim, TM., 1.505
Fabrication of High Energy Li-Ion Capacitors from Orange Peel Derived Porous Carbon, ChemistrySelect,
2,5051-5058 (2017)

239  Perumal, M; Sengodu, P; Venkatesan, S; Srinivasan, R; Paramsivam, M., Environmentally Benign Copper 1.505
Triflate-Mediated Multicomponent One-Pot Synthesis of Novel Benzo[g]chromenes Possess Potent
Anticancer Activity, ChemistrySelect, 2, 5068-5072 (2017)

240  Thangasamy, P; Ramesh, A; Sathish, M., Supercritical-Fluid- Assisted Decoration of MoS, @ MWCNTs 1.505
and Their Superior Performance in the Electrochemical Hydrogen Evolution Reaction, ChemistrySelect,
2,5978-5983 (2017)

241  Senthil Kumar, SM; Selvakumar, K; Karthikeyan, J; Thangamuthu, R; Murugan, P; Rajput, P; Jha, SN; 1.505
Bhattacharyya, D; Navascues, N; Irusta, S., Manifestation of Concealed Defects in MoS, Nanospheres for
Efficient and Durable Electrocatalytic Hydrogen Evolution Reaction, ChemistrySelect, 2, 4667-4672
(2017)

242 Kundu, S; Malik, B; Pattanayak, DK; Pitchai, R; Pillai, VK., Unraveling the Hydrogen Evolution Reaction 1.505
Active Sites in N-Functionalized Interconnected Graphene Quantum Dots, ChemistrySelect, 2, 4511-4515
(2017)
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243

Ganesh, PA; Jeyakumar, D., Intriguing Catalytic Activity of Surface Active Gold-Platinum Islands on
Nano-Porous Au in Determining Efficient Direct Formic Acid Oxidation Pathway, ChemistrySelect, 2,
3562-3571 (2017)

IF-2017

1.505

244

Sannasi, V; Jeyakumar, D., Effect of Co-monomers on Triphenylamine-Thiazolothiazole-Based
Donor-Acceptor Copolymers: Synthesis and their Optical Properties, ChemistrySelect, 2, 1992-1998
(2017)

1.505

245

Thota, R; Sundari, S; Berchmans, S; Ganesh, V., Silver - Copper Bimetallic Flexible Electrodes
Prepared Using a Galvanic Replacement Reaction and Their Applications, ChemistrySelect, 2, 2114-
2122 (2017)

1.505

246

Arulmani, S; Michelraj, S; Suresh, C; Sivakumar, C., Interconnected Porous Carbon: Unique Versatile
Matrix for the Growth of Nanostructured Polyaniline and Its Enhanced Performance towards
Electrochemical Energy Storage, ChemistrySelect, 2, 2197-2204 (2017)

1.505

247

Venkatkarthick, R; Davidson, DJ; Vasudevan, S; Sozhan, G; Ravichandran, S., An Investigation of
Interfacial and Photoelectrochemical Performance of Thermally Prepared C,N-codoped TiO,
Photoanodes for Water Splitting, ChemistrySelect, 2, 288-294 (2017)

1.505

248

Kamaraj, R; Pandiarajan, A; Gandhi, MR; Shibayama, A; Vasudevan, S., Eco-friendly and Easily
Prepared GrapheneNanosheets for Safe Drinking Water: Removal of Chlorophenoxyacetic Acid
Herbicides, ChemistrySelect, 2, 342-355 (2017)

1.505

249

Madasamy, K; Gopi, S; Kumaran, MS; Radhakrishnan, S; Velayutham, D; Mareeswaran, PM;
Kathiresan, M., A Supramolecular Investigation on the Interactions between Ethyl terminated Bis-
viologen Derivatives with Sulfonato Calix[4]arenes, ChemistrySelect, 2, 1175-1182 (2017)

1.505

250

Subbulakshmi, N; Kumar, MS; Sheela, KJ; Krishnan, SR; Shanmugam, VM; Subramanian, P., EPR and
optical absorption studies of paramagnetic molecular ion (VO™) in Lithium Sodium Acid Phthalate
single crystal, Physica B, 526, 110-116 (2017)

1.453

251

Krishnan, K; Muruganathan, M; Tsuruoka, T; Mizuta, H; Aono, M., Quantized conductance operation
near a single-atom point contact in a polymer-based atomic switch, Jpn. J. Appl. Phys., 56, 06GF02
(2017)

1.452

252

Wabaidur, SM; Khan, MA; Siddiqui, MR; Alothman, ZA; Vasudevan, S; Al-Gamdi, MS; Al-Sohami,
IH., Dodecyl sulfate chain anchored bio-char to sequester triaryl methane dyes: equilibrium, kinetics,
and adsorption mechanism, Desalin. Water Treat., 67, 357-370 (2017)

1.383

253

Saraswathy, V; Karthick, S; Lee, HS; Kwon, SJ; Yang, HM., Comparative Study of Strength and
Corrosion Resistant Properties of Plain and Blended Cement Concrete Types, Adv. Mater. Sci. Eng.,
9454982 (2017)

1.372

254

Tcheumi, HL; Babu, BR., Surfactant-intercalated smectite modified electrode: sensitive electrochemi-
cal detection of methyl orange dye, Int. J. Environ. Anal. Chem., 97, 1207-1222 (2017)

1.372

255

ViniPriya, A; Bosco, AJ; Maiyalagan, T; Xavier, N; Vasudevan, D., Efficient Persulphate Mediated
Electrooxidation of Substituted Benzyl Alcohols in Biphasic Media, Int. J. Electrochem. Sci., 12, 1272-
1287 (2017)

1.369
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256  Sridevi, G; Narmatha, M; Sathish, M., N-Containing Carbon/Graphene Nanocomposites for 1.354
Electrochemical Supercapacitor Applications, J. Nanosci. Nanotechnol., 17, 1267-1274 (2017)

257  Babu, MS; Sivanantham, A; Chakravarthi, BB; Kannan, RS; Panda, SK; Berchmans, LJ; Arya, SB; 1.354
Sreedhar, G., Enhanced Photoelectrochemical Water Splitting Behaviour of Tuned Band Gap CdSe
QDs Sensitized LaB,, J. Nanosci. Nanotechnol., 17, 437-442 (2017)

258  Anantharaj, S; Kundu, S., Enhanced Water Oxidation with Improved Stability by Aggregated RuO2-  1.306
NaPO3 Core-shell Nanostructures in Acidic Medium, Curr. Nanosci., 13, 333-341 (2017)

259  Selvaraj, H; Chandrasekaran, K; Murugan, R; Sundaram, M., An integrated biological and electro- 1.2
chemical process for recovery of sulfur from an industrial effluent contaminated pond water and its
preliminary application in high performance battery, Sep. Purif. Technol., 180, 133-141 (2017)

260  Muruganandam, S; Anbalagan, G; Murugadoss, G., Structural, electrochemical and magnetic proper- 1.191
ties of codoped (Cu, Mn) CdS nanoparticles with surfactant PVP, Optik, 131, 826-837 (2017)

261 Muruganandam, S; Anbalagan, G; Murugadoss, G., Optical and magnetic properties of PVP 1.191
surfactant with Cu doped CdS nanoparticles, Optik, 130, 82-90 (2017)

262  Dhas, CR; Christy, AJ; Venkatesh, R; Monica, SES; Panda, SK; Subramanian, B; Ravichandran, K; 1.151
Sudhagar, P; Raj, AME,, Facile preparation of hierarchical nanostructured CulnS, counter electrodes
for dye-sensitized solar cells, Mater. Res. Express, 4, 125001 (2017)

263  Kaushal, S; Negi, P; Sahu, AK; Dhakate, SR., Upshot of natural graphite inclusion on the performance 1.151
of porous conducting carbon fiber paper in a polymer electrolyte membrane fuel cell, Mater. Res.

Express, 4, 95603 (2017)

264  Nithyavathy, N; Rajendran, V; Berchmans, L]; Maaza, M; Krithika, S; Arunmetha, S., Gas sensing 0.925
behaviour of cerium oxide and magnesium aluminate composites, Bull. Mat. Sci., 40, 667-682 (2017)

265 Ramachandran, K; Chidambaram, S; Baskaran, B; Muthukumarasamy, A; Lawrence, JB., 0.925
Investigations on structural, optical and magnetic properties of solution-combustion-synthesized
nanocrystalline iron molybdate, Bull. Mat. Sci., 40, 87-92 (2017)

266  Arunachalam, S; Madhan, M; Gunasekaran, S., Chemistry research in India: making progress, but not 0.883
rapidly, Curr. Sci., 112, 1330-1339 (2017)

267 Madhan M., Kimidi S.S., Gunasekaran S., Arunachalam S.., Should Indian researchers pay to get their 0.883
work published?, Curr. Sci., 112, 703-713 (2017)

268  Kumaraguru, S; Pavulraj, R; Mohan, S., Influence of cobalt, nickel and copper-based metal-organic 0.59
frameworks on the corrosion protection of mild steel, Trans. Inst. Metal Finish., 95, 131-136 (2017)

269 Ramamurthy, P; Chellamani, KP; Dhurai, B; ThankaRajan, SP; Subramanian, B; Santhini, E., 0.577
Antimicrobial Characteristics of Pulsed Laser Deposited Metal Oxides on Polypropylene
Hydroentangled Nonwovens for Medical Textiles, Fibres Text. East. Eur., 25, 112-119 (2017)

270  Karthikeyan, S; Silaimani, SM., An emission analysis on the role of TiO, additives in kusum oil methyl 0.348
esters on working characteristics of CI engine, Indian J. Chem. Technol., 24, 393-399 (2017)
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271

Prakasha K.R., Sathish M., Bera P, Prakash A.S.., Mitigating the Surface Degradation and Voltage
Decay of Li, ,Ni, ,,Mn, ;,Co,,,O, Cathode Material through Surface Modification Using Li,ZrO,, Acs
Omega, 2, 2308-2316 (2017)

NA

272

Gurunathan P, Ette PM., Lakshminarasimhan N., Ramesha K.., A Convenient Synthesis Route for
Co,0, Hollow Microspheres and Their Application as a High Performing Anode in Li-Ion Batteries,
Acs Omega, 2, 7647-7657 (2017)

NA

Dhanalakshmi J., Iyyapushpam S., Nishanthi S.T., Malligavathy M., Padiyan D.P.., Investigation of
oxygen vacancies in Ce coupled TiO, nanocomposites by Raman and PL spectra, Adv. Nat. Sci:
Nanosci. Nanotechnol., 8, 15015 (2017)

NA

274

Ozhukil Valappil M., K. Pillai V., Alwarappan S.., Spotlighting graphene quantum dots and beyond:
Synthesis, properties and sensing applications, Appl. Mater. Today, 9, 350-371 (2017)

NA

275

Sundar D.S., Raja A.S., Sanjeeviraja C., Jeyakumar D.., High Temperature Processable Flexible
Polymer Films, Int. J. Nanosci., 16 (2017)

NA

276

Balakrishnan T., Kiran K.U.V,, Kumar S.M., Raju A., Kumar S.A., Mayavan S.., Copper particles
decorated boron carbon nitride, an efficient catalyst for methyl orange oxidation under sonication and
sunlight irradiation, J. Environ. Chem. Eng., 5, 564-571 (2017)

NA

277

Annamalai S., Sundaram M., Curras M.P.., Integrated approach of chemical and electrodialysis
process in textile effluent contaminated groundwater for irrigation, J. Environ. Chem. Eng., 5, 3190-
3200 (2017)

NA

278

Anantharaj S., Karthick K., Kundu S.., Evolution of layered double hydroxides (LDH) as high perfor-
mance water oxidation electrocatalysts: A review with insights on structure, activity and mechanism,
Mater. Today Energ., 6, 1-26 (2017)

NA

Santhanaraj, D; Suresh, C; Selvamani, A; Shanthi, K., A detail kinetic study on vapour phase oxidation
of diphenylmethane over mesoporous V-KIT-6 catalyst, Mol. Catal., 442, 1-11 (2017)

NA

280

Suriyakumar S., Angulakshmi N., Stephan A.M.., Better performing composite cathode encompassing
graphene and magnesium aluminate for Li-S batteries, Nano-Struct. Nano-Object., 11, 46-55 (2017)

NA

281

Subramani S.E., Vineesh T.V.,, Priya T., Kathikeyan V., Thinakaran N.., Electrochemical detection of
Pb(II) ions using glassy carbon electrode surface modified by functionalized mesoporous carbon,
Sens. Lett., 15, 320-327 (2017)

NA

282

Chulliyote, R; Hareendrakrishnakumar, H; Raja, M; Gladis, JM; Stephan, AM., Enhanced cyclability
using a polyindole modified cathode material for lithium sulphur batteries, Sustain. Energ. Fuels, 1,
1774-1781 (2017)

NA
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MANPOWER POSITION (As on March 31,2018)

Director

Dr. Vijayamohanan K Pillai

SL.No Name of the Staff SL.No Name of the Staff
Chief Scientists 28  Shri.R.Rajasekar
2 Dr.D. Velayutham 29  Dr.(Mrs) N.Kalaiselvi
3 Dr. G. Rajagopal 30 Dr.JamesJoseph
4 Dr. GT. Parthiban 31 Dr. L. John Berchmans
5 Dr. (Mrs.) Sheela Berchmans 32 Dr.R. Selvaraj
6 Dr. (Smt) V. Saraswathy 33 Shri.D.Sherwood
7 Dr.S.Mohan Principal Scientists
8 Dr.G. Sozhan 34 Dr.S.M.Rajendran
9 Dr. G.Radhakrishnan 35  Shri. P. Venkatesan
10  Dr.P. Periasamy 36  Dr.D.Vasudevan
11  Dr. A.Sivashanmugam 37  Shri.RM. Sabarathinam
12 Dr.S. Gopukumar 38 Dr. (Mrs). R. Vedalakshmi
13 Dr.S. Sathiyanarayanan 39  Shri. K. Saravanan
14  Dr.S. Maruthamuthu 40  Dr.S. Vasudevan
15  Dr.B.RameshBabu 41  Dr.M. Anbukulandainathan
16  Dr.M.Eashwar 42 Dr.J. Mathiyarasu
17 Dr.M.Raju 43 Dr. Alok Kumar Ramkrishna Paul
18 Dr. S. Radhakrishnan 44 Dr. D. Jonas Davidson
Senior Principal Scientists 45  Dr.K.Ramesha
19 Dr.(Mrs.) T. Vijayabharathi 46 Dr. (Smt) Thirumalai Parthiban
20  Shri.S.P.Manoharan 47  Dr. A.Manuel Stephen
21  Dr.T.Raju 48  Dr.S.Udhaya Bhanu
22 Dr.M.Selvaraj 49  Dr.MVT.Dhananjeyan
23 Dr.D. Jayaperumal 50  Shri.K. Manimaran
24  Dr. M. Vijayan 51  Dr.R.Thangamuthu
25 Dr. M. Ganesan 52 Dr. (Smt) S.M. Silaimani
26 Shri. S. Mohan 53 Dr. (Smt) S. Chellammal
27  Dr.G.Subramanian 54  Dr.B.Subramanian
55  Shri. Srinivasan Perumal
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SL. No Name ofthe Staff SL.No Name of the Staff

Senior Scientists 85  Dr.G.Sreedhar

56 Dr.(Smt)D.Kalpana 86  Dr.S.M.Senthilkumar
57  Dr.(Smt) G.V.M. Kiruthika 87  Dr.M. Sathish

58  Dr.V.Suryanarayanan 88  Dr.Deepak Kumar Pattanayak
59  Dr. A.S.Prakash 89  Dr.Rakesh ChandraBarik
60  Dr.S.Angappan 90  Dr.C.Naveen Kumar

61  Dr.S.Ravichandran 91  Dr.C.Suresh

62  Dr.S.Palanichamy 92 Dr. V.Saranyan

63  Dr.P.Murugan 93  ShriThipperudraswamy
64  Dr.Santoshkumar D. Bhat 94  Dr.M.Jayakumar

65  Dr.C.Sivakumar 95  Dr.R.Malini

66  Dr.N.Lakshminarasimhan 96  Dr.SindhuR. Nambiar
67  Dr.V.Ganesh 97  Dr.V.RaviBabu

68  Dr. A. Palaniappan 98  ShriHarshal Agarwal

69  Dr.Poonam Singh 99  Dr.R.Mayandi

70  Dr.P.Ragupathy 100 Dr.M.Kathiresan

71  Dr.Subbiah Alwarappan 101  Dr. A. Pandikumar

72 Dr.Sundar Mayavan 102 Dr.K. Giribabu

73 Dr.J.Ravindran 103  Dr.Shekher Hansda

74  Dr.S.M. Ganesan 104 Dr.V.Murugan

75  Dr.R.Sindhuja 105 Ms.R. Monika

Scientists 106 Dr.(Ms).S.T. Nishanthi
76  Dr. Subrata Kundu 107 Dr. AiswaryaBhaskar
77 Shri. S. Santhakumar 108 Dr. C.Arunchandran

78  Dr. Akhila Kumar Sahu 109 Dr.N.Rajasekaran

79  Dr. A. Manokaran 110  Shri M. Ashok

80  Dr.S.Senthil Kumar 111 ShriG. Anand Babu

81  Dr.S.Sudhakar 112 ShriA.Balasubramanian
82 Dr. Shailendra Kumar Jha 113 Dr. M.U. Sreekuttan

83  Dr.SubhenduKumar Panda 114 Dr.Pandiaraj. M

84  Dr.S.Vengatesan 115 Dr.C.Jeyabharathi
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S1. No Name of'the Staff SL. No Name of the Staff

116  Dr.Dhavale Vishal Mahesh 147  Shri. M. Sakthivel
Principal Technical Officer 148  Shri.J. Kennedy

117  Shri.S.Kannan 149  Shri. A. Madhava Mayandi
118  Shri. M.P. Gunasekar 150  Shri. M. Balakrishnan
119  Dr.N. Meyyappan 151  Shri.J. David Livingston
120  Dr.M. Murugesan 152 Shri. K. Muthuraman
121 Shri. PL. Sankar 153 Shri. K. Arumugasamy
122 Shri.R. Kalidoss Sr. Technical Officers (2)

123 Shri. S. Shanmugavelu 154  Shri.S. Sivakumar

124  Shri. K. Gopalakrishnan 155  ShriA. Rathish Kumar
125  Shri. K. Kumaravelu 156  Shri.N.Karunanidhi
126  Smt. Nalini Thondiraj 157  Shri.S. Gunasekaran
127 Dr.S.Muralidharan 158  Shri. R. Ravisankar

128  Shri. PR. Thangavelu 159 Dr.R.Sekar

129  Smt. Panjali Natarajan 160  Shri. B.Rajasekhar

130  Shri. V. Venkatesan 161  Shri. CT. Subramanian
131  Shri. B. Venugopal 162  Mrs. P. Kalaiselvi

132 Shri. K.Rajendiran (Sr. Superintending Engineer) Sr. Technical Officers (1)

133 | Dr.R. Thirunakaran 163  Shri. T. Ashok Balamurugan

134  Shri. KR. Karuppiah 164  Shri.S. Shunmuga Sundaram
135 Dr.K.Radhakrishnan 165  Shri.R.Jeyaram

136  Shri. G. Ravichandran 166  Shri. M.S. Karthikeyan

137 Mrs. M. Annalakshmi 167  Shri. B. Pazhanivel

138 Mrs.K. Andal 168  Shri. C. Venkatesh

Sr. Technical Officers (3) 169  Dr.S. Raja Vijayakumar

139  Dr.M.G.Neelavannan Technical Officers

140 Shri. AR. Elambarithy 170  Shri. G. Karthikeyan [Assistant Engineer |

141 Dr.K.Kulangiappar 171  Shri. P. Muthukumar

142 Shri.S.Sekar (B) 172 Shri. S. Gomathinayagam [Assistant Engineer]
143 Shri. V.M. Shanmugam

Technical Assistants

144  Shri. V. Muthumani 173 Shri.R. Sugumar

145  Shri.N.Kalidas 174  Shri. M. Vadivel
146  Shri. P. Seenichamy 175  Shri. V. Prabu
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SL.No Name of the Staff S1. No Name of the Staff

176  Shri. K. Ranjith Kumar 207  Shri. PN. Balasubramanian
177  Shri. Devendra Prajapati 208  Shri. A. Arumugam

178  Shri. V. Gopalakrishnan 209  Shri. P. Selvaraj

Sr. Technicians (3) 210  Shri.S. Stepenson

179  Shri. K. Arumugam 211  Shri. S. Govindaraj
Sr.Technicians (2) 212 Shri. AR. Govindaraju
180  Shri. MS. Nagappan 213 Shri. L. Subbiah

181  Shri. P. Chandrasekaran 214  Shri. M. Ganesamoorthy
182  Shri. C.Sivam 215  Shri. A. Gopalakrishnan
183  Shri. SP. Karthikeyan 216  Shri. M. Senthil Kumar
184  Shri. B. Balaraman 217  Shri. M. Jeyakkannan
185  Shri. C. Kumarasamy 218  Shri. M. Santhanam

186  Shri.R. Annamalai 219  Shri. P. Manikandan

187  Shri. RM. Balakrishnan 220  Shri. P. Sankar

188  Shri. S. Murali 221  Shri. K. Muniyandi

189  Shri. S. Krishnan 222 Shri. P.Boomi

190  Shri. KP. Vijayan Sr. Technicians (1)

191 Shri. M.N. Sen 223 Shri. V. Vedaraj

192 Shri. P. Venkateswaran 224  Shri. C. Selladurai

193 Shri. John Paulraj 225  Shri.S.T.James

194  ShriB.B.C.Babu 226  Smt.S.Bagyalakshmi
195  Shri. CT. Ganesamoorthy Technicians (2)

196  Shri. G. Chandrasekaran 227 Smt.S. Krithika

197  Shri. AL. Nagarajan 228  Shri. T. Arunkumar

198  Shri. G. Subramanian 229  Shri. V.Sagadevan

199  Shri. A. Ganesan 230  Shri.N.Koodalingam
200  Shri. A. Kasi 231  Smt. G. BharathiPriya
201  Shri. P. Murugesan Technicians (1)

202 Shri.S. Rajendran 232 Shri. A.Mohammed Haroon
203  Shri.R.Rajendran 233 Shri.R. Ganesh Kumar
204  Shri. V.C. Mohana Kumar 234 Shri. S. Sukumar

205  Shri. S. Ashok Kumar 235  Shri. M. Pradeeban

206  Shri. T. Chockalingam 236 Shri.]. Marimuthu
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Lab Assistants

SI. No Name of the Staff

237  Shri. R. Nagarajan

Senior Secretariat Assistants (Gen)

238  Shri. C. Chockalingam

265  Shri. PL. Pandichockalingam

239  Shri.M. Murugesan

266  Smt. K. Revathi Pushpam

240  Shri.RM.Raghu

267 Smt.N. Geetha

241  Shri. M. Senthil Kumar

268  Smt. A. Vijayalakshmi

242  Shri. K. Kumaravelu

269  Smt.C.Ramya

243  Shri. S. Muthuravichandran

Junior Secretariat Assistants (Gen)

244  Shri.S. Gopalakrishnan

270  Smt. P. Muthukavitha

245  Shri. M. Nagarajan

271  Shri. S.Kalingakrishna

Lab Attendants (2)

272  Ms.Binsha.P

246  Shri. S. Selvaraj

273  Shri.R. Karthiek

247  Smt. C. Pothumponnu

274  Shri. Gopal Subhash Mahanta

248  Shri. C. Seetharaman

Finance & Accounts Officer

Lab Attendants (1)

275  Shri.S.Raju

249  Smt. Vinutha Ramani

Section Officers (F&A)

250  Shri. A. Gopu

276  Shri. A. Ganeshan

251  Shri. T. Rajarathinam

277  Shri. A. Deenadayalan

252 Shri.K.Babu

Assistant Section Officers (F&A)

Controller of Administration

278  Shri. A. Chidambaram

253  Shri. C. ChristuRaj

279  Shri. A. Chinnaiah

Assistant Section Officers (Gen)

280  Shri.S. Ramakrishnan

254  Shri. K. Gurusamy

281  Shri. K. Venkatesan

255  Smt. M. Tamilarasi

Senior Secretariat Assistants (F&A)

256  Shri. T. Ebenezer Rajendran

282  Shri. CT. Chinnakaruppan

257  Smt. C. Parvathavarthini

283  Shri.]. Sreenu Sivakumar

258  Shri. Lakshminarayanan Sunder

284  Shri. M. Esakimuthu

259  Shri. Y. Nagoor Gani

Junior Secretariat Assistant (F&A)

260  Smt.R. Banumathi

285 Smt.N. Sornalatha

261  Shri.R.Manikandan

Stores and Purchase Officer

262  Shri. P.Karuppiah

286  Shri. K.P.S. Ganapathy

263  Shri. K. Sivaraman

Assistant Section Officers (S&P)

264  Shri.S.V.Loganathan

287  Shri. V. Elumalai
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S1. No Name ofthe Staff S1. No Name ofthe Staff

289  Shri. R.Rajagopal Security Assistant

Senior Secretariat Assistants (S&P) 307  Shri. K. Meyyappan

290  Shri. P.Lakshmanan Senior Hindi Officer

291 Smt. M. Suseela 308  Shri. K.R. Kumaresh Bapu
Private Secretaries Hindi Officer

292 Shri. A.R.Kumaran 309  Shri. Someshwar Pandeya
293 Shri. I. Sakthivel Junior Hindi Translator

294  Shri. M. Nehru Pandiaraj 310 Smt.G. Kalaivani

Senior Stenographers Multi Tasking Staff

295  Smt.Jayanthi Thangamani 311 Smt.S.Pappa

296  Smt. P. Saraswathi 312 Smt. M. Valli

297  Shri. K. Srinivasan Counter Clerk

298 Smt. M. Latha 313  Shri. P. Manoharan

299  Shri. NS. Radhakrishnan B

300 Smt. M. Nageswari 314  Shri. A. Selvam Sethupathy
301  Smt. T. Chithradevi 315  Shri. E. Deva Asirvatham
302 Smt.M.Indudevi @ Deivanai 316  Shri. M. Gnanaprakash
303  Smt.R.M. Vijayalakshmi 317  Shri. P. Murugiah

304 Smt.D.Umarani 318  Shri. V. Mohandass

Junior Stenographer Driver

305  Shri. M. Karthi 319  Shri.S. Balamurali
Security Officer Technician(2) [Female Nursing Assistant]
306  Shri.L. Thomas Alexander 320 Smt.T.Geetha

Technician(2) [Lab Technician(clinical)]

321  Shri.R. Venkatesh
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NEW APPOINTMENTS

Dr. M. Kathiresan Dr. K. Giribabu

Dr. S.M. Ganesan Dr. V. Murugan Ms. R. Monika

|

i1 i I

Dr. (Ms) S.T. Nishanthi Dr. Aiswarya Bhaskar Dr. C. Arunchandran Dr. N. Rajasekaran

Shri. A. Balasubramanian Dr. M.U. Sreekuttan

Dr. M. Pandiaraj Dr. C. Jeyabharathi Dr. R. Sindhuja Dr. Dhavale Vishal Mahesh
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STAFF TRANSFERS

Dr. J. Ravindran Dr. S. Sudhakar Dr. Kuldeep Singh
Senior scientist Scientist Scientist
Transferred from CSIR-NIO, Goa Transferred from CSIR-NPL, New Delhi Transferred to CSIR-NPL, New Delhi

Dr. Sailaja Krishnamurthy Shri. Anand Bharti Dr. S.S. Sreeja Kumari
Principal Scientist Section Officer (S&P) Scientist
Transferred to CSIR-NCL, Pune Transferred to CSIR-NML, Jamshedpur Transferred to CSIR-NIIST, Trivandrum

SSBMT - CECRI team
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SUPERANNUATION / VOLUNTARY RETIREMENT

Shri. M. Ganesan Dr. M. Paramasivam Dr. S. Nathira Begum

Dr. M. Chandrasekaran

Dr. S. Muralidharan Smt. Shanmugasigamani
Srinivasan

Dr. R. Jagannathan

Dr. S. Vincent Smt. N. Chellam Shri. §.P. Karthikeyan

CSIR-CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE ANNUAL REPORT 2017-2018




MHlqd Hedf

DITORIAMBOARD)

SR
Dr. N. Kalaiselvi

Dr. S. Sathiyanarayanan

3regel Chair Person st Convener

T T AeHAIRINTR SICIRILN
Dr. N. Lakshminarasimhan Dr. V. Ganesh
e Member q5 Member

; g &

I O ¢ {78

Dr. (Smt) P. Poonam Singh
e Member

M B AR HHWAT
Mr. KR. Karuppiah
e Member

YT / Published by
< fosiET @, e, e Aswenansg
Dr Vijayamohanan K. Pillaj Director, CECRI

SIRCRCINSER]
Dr. S. M. Rajendran
I5 Member

B

\] ’/'
Sf a1 gufa
Dr. P. Raghupathy
e Member

o T [ORRERA
Mr. S. Gunasekaran
e Member

Jhele Uq 3fmeu / Compiled & Designed by

S—JRIBId, AR AR
e-Library, CSIR-CECRI



Padma Bhushan

Dr. RM. ALAGAPPA CHETTIAR
M.A.,D.Litt.,LL.D., Bar-at-Law
(April 6, 1909 - April 5, 1957)

A GREAT PHILANTHROPIST
AND RENOWNED
EDUCATIONIST, SOLELY
RESPONSIBLE FOR THE
ESTABLISHMENT OF THIS
INSTITUTE AT KARAIKUDI.

WE CHERISH THE MEMORY
AND SALUTE HIM IN
REVERENCE.
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