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1. Institute welcomes participation of Dr. Ayan Mukherjee, Assistant Professor as the Principal
Investigator for the project titled Development of porous Co0304/ NiC0204 nanostructured thin film
for high performance supercapacitor electrode and that in the unforeseen event of discontinuance
by the Principal Investigator, the Co-Investigator will assume the responsibility of the fruitful
completion of the project with the approval of SERB.

2. The PI, Dr. Ayan Mukherjee is a permanent or regular employee of this Institute/University/
Organization and has 27 years of regular service left before superannuation

3. The project starts from the date on which the University/Institute/ Organization/College receives the
grant from SCIENCE & ENGINEERING RESEARCH BOARD (SERB), New Delhi.

4, The investigator will be governed by the rules and regulations of University/ Institute/ Organization
/College and will be under administrative control of the University/ Institute/Organization/College for
the duration of the project.

5. The grant-in-aid by the SCIENCE & ENGINEERING RESEARCH BOARD (SERB), New Delhi
will be used to meet the expenditure on the project and for the period for which the project has been
sanctioned as mentioned in the sanction order.

6. No administrative or other liability will be attached to SCIENCE & ENGINEERING RESEARCH
BOARD (SERB), New Delhi at the end of the project.

7. The University/Institute/Organization/College will provide basic infrastructure and other required
facilities to the investigator for undertaking the research project.

8. The University/ Institute/Organization/College will take into its books all assets created in the above
project and its disposal would be at the discretion of SCIENCE & ENGINEERING RESEARCH
BOARD (SERB), New Delhi.

9. The University/ Institute/Organization/College assumes 10 undertake the financial and other
management responsibilities of the project.
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1. As a Principal Investigator (P1), | understand that it is my responsibility to carry out the Collaborative
Research Scheme (CRS) project work as per rules and regulations of UGC-DAE CSR.

2. The scientific program of the CRS will be carried out jointly by me and a Principal Collaborator at UGC-
DAE CSR. All scientific publications resulting from the CRS, will be communicated with each other’s
consent. Technical and scientific assistance from UGC-DAE CSR and DAE personnel will be
acknowledged, either in the acknowledgements or in authorship.

3. Financial support received from UGC-DAE CSR will be acknowledged explicitly in all publications. Please
add following sentence in the acknowledgement section of the manuscript, “This work was
partially/fully carried out using the facilities of UGC-DAE CSR”

4. Progress reports, extension requests, conclusion documents, etc., will be submitted by me to the UGC-

DAE CSR with the consent of the Principal Collaborator.

5. Copies of the publications, thesis, etc., resulting from the CRS will be sent to UGC-DAE CSR.
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PROPOSAL DETAILS

( CRG/2023/006913 )

Dr. LAXMAN SINGH

laxmanresearcher84 @gmail.com
Associate Professor (Chemistry)

Siddharth University, Kapilvastu
Pachangawa, Siddharthnagar, Uttar pradesh-272202

Technical Details:

Scheme: Core Research Grant

Research Area: Environmental Engineering (Engineering Sciences)

Duration : 36 Months Contact No: +919910186046
Date of Birth : 15-Jul-1984

Nationality : INDIAN Total Cost (INR) : 34,45,420

IsPI from National Laboratory/Resear ch I nstitution ? No

Project Summary :

Since past few decades Lead based PbTiOs, Pb(Zr,Ti)Os etc perovskites have been proven to be very
important materials for variety of applications and technology. With a continuous demand for the
tunable devices and very high dielectric parallel plate capacitors, perovskites A (A=Ca, La, Pr, Dy, Gd..)

Cu3TisO12 widely applicable towards the many applications as in electrodes of solid oxide fuel cells,
metal-air batteries, gas sensors and high-performance catalysts all over the world. In the early stage of
investigation of this class of ternary perovskites that their electrical properties were dependent on the
processing methods, crystalline states such as powder vs. multi crystals and single crystals. In addition,
it was also observed that trace of chemical impurities affected the dielectric constant and resistivity
significantly. This provided the basis for chemical sensing by using this class of materials. CCTO is a
very important member of this very important perovskite family show dielectric constant of the order of
104-105. It shows ability to undergo a series of cationic exchange reactions which results into
corresponding isomorphs. Colossal dielectric constant in this class of materials are associated with the
presence of re-oxidized grain boundary regions on the outer surfaces of the large semiconducting
grains or to a secondary phase at the grain boundaries which confirm the internal barrier layer
capacitor (IBLC) mechanism present in these ceramics. Some results of impedance spectroscopy
demonstrated that there are electrically heterogeneous semiconducting grains with insulating grain
boundaries. It was also observed that significant transition occurs in morphologies due to impurities as
well as intentional doping. Slight lead oxide doping showed even transition from nonfasted to faceted
morphology and huge decrease in dielectric constant. With these goals, we used the parallel plate
capacitors as chemical and biological sensors. The earlier literature indicated huge difference in the
dielectric and resistivity of the exposed samples. This indicates that perovskites can be used for
chemical and biological sensors at very low cost. Also, preliminary data indicates that after exposing in
atmosphere, there materials can recover to original characteristics. Although we have used variety of
processes for preparing this class of materials including wet (flame synthesis) and semiwet methods,
results presented in this proposal are based on annealing method of compacted powder material. The
perovskite nanostructured materials are having the capability to detect the very small type of molecules
such as CO2, Oz, NO2, H2, NHs, etc. The lead free perovskite having the structural formula ACusTisO12
are highly thermal stable, high sensitivity, high structural stability with low cost synthesis procedure
will be potential candidate in sensing performance to various biological and chemical species in
solution as well as solid states.

Objectives:

o Perovskites with stoichiometry CaCusTi«O12 (CCTO), CCATO, and PCTO along with few compositions
of A(A=Ca, La, Dy, Pr, Gd..)CusTi«O12 will be synthesized along with miniaturization of grain size (50-
100 nm). o 20~ 25% lower raw material cost. The economical analytical grade chemicals such as metal
nitrates will be used as precursors for synthesis purpose. o Comparable or higher thermal and
structural stability of the perovskite systems will be produced than the existing materials. o Investigate
the effects of molecular structure and thermal stability relationships using the in-situ X-ray, Solid state
NMR, XPS, TEM, IR and Raman etc. imaging tool to provide insights for designing better materials. o
The best thermally stable structure of the perovskite materials should be supported for chemical and
biological sensing. o One of the goals of this project is the detailed investigation of the interaction
between hetero-structure of the grain-grain boundary, polarization resistance within the materials
should be established. o The outcome of the research can be explored for filing patent and its
commercialization as per the DST norms. Results obtained will be published in reputed journal in the
material research field and the Ph.D. scholar (through the institute) will compile the investigation for
his/her Ph.D. thesis along with M.Sc. project.

Keywords:
Chemical, biological, sensors, perovskite,

Expected Output and Outcome of the proposal :

The presented project use to develop environmentally friendly based ABOs perovskite materials in
numerous sensors applications such as humidity, biological, chemical sensors. Chemical Sensing:
Chemical sensing tests were performed using acetone of the pellets. Exposure of chemicals and
biological agents: Technology challenges It is proven but it is always challenging to attain the dielectric
and resistivity values needed from the state-of-the-art capacitors and our preliminary results and
experience in crystal growth and materials synthesis will ensure success in this CCATO and PCTO
materials. Potential Impact to Defense and country Performance Parameters: Sensitivity: Since there is
a huge change in dielectric constant these sensors will be very highly sensitive compared to the
existing sensors. Affordability Costs: The chemicals used in CCTO, PCTO and LCTO are very low cost.
Since it can reduce the weight and volume of energy of the sensors for ground and space-based sensors
by large amount Innovativeness of the effort Our innovative approach of aligning the capacitor
materials in the low temperature enhances the resistivity and breakdown voltage which helps in
processing materials at lower temperature than traditional methods for this novel and exciting CCTO
and PCTO compound for sensors and also a side benefits for high-energy-density capacitor technology.
This is a novel and innovative to achieve the goal of large area, low cost and low sensors.

Any other relevant infor mation:

Any other relevant matter: Prof. N.B. Singh, Professor in the Chemistry and Biochemistry, and
Computer Science and Electrical Engineering department of the UMBC, USA, will help in this project
without no cost. He will to develop the technology for industrial application as he has almost 40 years’
experience in industry. He will visit the parent institute (Department of Chemistry) Siddharth
University. He will also help in to develop the sensing materials to technology for industry. Prof. N. B.
Singh a Fellow of the American Society of Materials, a Fellow of Society of Optics and Photonics, a
Fellow of the Optical Society of America (OSA), and a Fellow of the Royal Society of Chemistry, is
internationally famous for the leadership in management and researches. Before joining the UMBC, he
served 29 years in Northrop Grumman and served as Technical Director. He has 25 US patents, more
than 220 journal papers and more than 250 corporate trade secrets.

Suitability of the proposed work in major national initiatives of the Gover nment:
Innovate India

Theme of Proposed Work:
Environment

Collaboration Detailsfor last 5 Years:

SH\[o} Name Type of Collaboration

Prof. Youngil Lee We have sharing the funding of open access
journal publication. Visiting professorship . |
1 |Professor have been use the resources of his laboratory
Department of Chemistry University of Ulsan 93 Daehak-
Ro Nam-gu Ulsan 44610, Korea

Department of Chemistry University of Ulsan 93 Daehak-

Ro Nam-gu Ulsan 44610, Korea
South Korea

[ 01-Jan-2013 to 01-Jan-2030 ]

Prof. N.B. Singh We are sharing the research out comes in the
form of publication. Participation in national
2 |Professor and international conference etc.
University of Maryland, Baltimore County (UMBC) 1000
Hilltop Circle, Baltimore, MD 21250

University of Maryland, Baltimore County (UMBC) 1000

Hilltop Circle, Baltimore, MD 21250
USA

[ 01-Jan-2018 to 02-Jan-2018 ]

Prof. Mikhael BECHELANY We have results out put in the form of research
article

3 |Professor

Institut Européen des Membranes (IEMM, ENSCM UM
CNRS UMR5635) Place Eugéne Bataillon

Institut Européen des Membranes (IEMM, ENSCM UM
CNRS UMR5635) Place Eugéne Bataillon

France
[ 01-Jan-2018 to 01-Jan-2025 |

Planned Collaboration for the proposed work with any foreign scientist/ institution ? No
SH\[e} Name Type of Collaboration
Prof. N.B. Singh This program is joint program between Siddharth
i university, Patliputra University and University of
Professor | Maryland. Baltimore County (UMBC). UMBC will
1 |University of Maryland, Baltimore County (UMBC) 1000 provide data on PCTO and CCATO work in
Hilltop Circle, Baltimore, MD 21250 leadership of Prof. N. B. Singh of the Chemistry and
University of Maryland, Batimore County (UMBC) 1000 Biochemistry and Computer Science and Electrical
Hilltop Circle, Baltimore, MD 21250 Engineering.
USA
Prof. Youngil Lee We need some specific characterization such as Solid
i State NMR to determine the detail investigation of
Professor the structure at molecular level.
2  |Department of Chemistry University of Ulsan
Department of Chemistry University of Ulsan South Korea
South Korea
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Endorsement from the Head of the Institution of Co-PI
This is to certify that:

1. Institute welcomes participation of Dr. Ayan Mukherjee, Assistant Professor as the Co-Principal Investigator for
the project titled “Non-precious Ferroelectric ABO3 type Perovskite Oriented Hybrid Bifunctional Cathode
Electrocatalyst for Oxygen Reduction Reaction and Oxygen Evolution Reaction (OER) for Fuel Cell and Metal
Air Batteries”and that in the unforeseen event of discontinuance by the Principal Investigator, the Co-Investigator will
assume the responsibility of the fruitful completion of the project with the approval of SERB.

2. The Co-PI, Dr. Ayan Mukherjee is a permanent or regular employee of this Institute/University/ ~ Organization
and has 26 years of regular service left before superannuation

3. The project starts from the date on which the University/Institute/ Organization/College receives the grant from
SCIENCE & ENGINEERING RESEARCH BOARD (SERB), New Delhi.

4. The investigator will be governed by the rules and regulations of University/ Institute/ Organization /College and will
be under administrative control of the University/ Institute/Organization/College for the duration of the project.

5. The grant-in-aid by the SCIENCE & ENGINEERING RESEARCH BOARD (SERB), New Delhi will be used to
meet the expenditure on the project and for the period for which the project has been sanctioned as mentioned in the
sanction order.

6. No administrative or other liability will be attached to SCIENCE & ENGINEERING RESEARCH BOARD (SERB),
New Delhi at the end of the project.

7. The University/Institute/Organization/College will provide basic infrastructure and other required facilities to the
investigator for undertaking the research project.

8. The University/ Institute/Organization/College will take into its books all assets created in the above project and its
disposal would be at the discretion of SCIENCE & ENGINEERING RESEARCH BOARD (SERB), New Delhi.

9. The University/ Institute/Organization/College assumes to undertake the finangial and other management
responsibilities of the project.
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PROPOSAL DETAILS

( SUR/2022/005594 )

Dr. Santosh Kumar
santosh.phy@cocaspatna.ac.in
Associate Professor (Physics )

College of Commerce, Arts and Science

Opposite rajendra nagar terminal, kankarbagh main rd, Patna,

Bihar-800020
[College (Public)]

Technical Details:

Scheme: State University Research Excellence (SERB SURE)

Research Area: Condensed Matter Physics and Materials Science (Physical Sciences)
Duration : 36 Months Contact No: +918340549450
Date of Birth : 05-Dec-1969

Nationality : INDIAN Total Cost (INR) : 29,96,000

Project Summary :

Recently green energy generation and energy storage have attracted immense attention of the
researchers as a societal concern. The excessive use of fossil fuels over the past several years
has created a critical global environmental pollution and an acute energy crisis. The modern
electronic devices have necessitated a demand for energy storage systems possessing high
energy as well as high power density simultaneously. Batteries and fuel cells have high energy
density but low power density, whereas capacitors have high power density but low energy
density. Supercapacitor is a promising candidate to bridge the gap between the capacitors
and batteries. The concomitant high energy and power density, quick charge/discharge
process, and outstanding cyclic stability make supercapacitors a promising and suitable
candidate for the next generation energy storage devices. Nanomaterials, especially one
dimensional nanostructures can greatly optimize the electrode properties because of the
increased effective surface area and short ion transfer pathways. Functional transition-metal
oxides demonstrate high specific capacitance and fast and excellent reversible faradaic
reaction. Multiferroic materials exhibit more than one ferroic order. In particular, materials,
in which Ferromagnetic and ferroelectric orders coexist, attracting a lot of attention in
fundamental physics and chemistry. Potential technological applications, such as, nonvolatile
memories and sensors, have invigorated the research in the field of the ferromagnetic and
ferroelectric materials. In these materials non-collinear spiral magnetic structures induce
ferroelectric spontaneous polarization and changes in dielectric properties under applied
magnetic fields. Perovskite oxides having structure ABO3, are the most studied compounds
during recent years owing to their synthetic variability, compositional flexibility and intriguing
properties apart from their applications in electronic and magnetic devices. Recent
enthusiasm in the field of multiferroics, double perovskites (DP) has arisen over general
perovskites due to its wide range of controllable properties. The double perovskites with the
chemical formula R2ZM'MO6 (R=rare earth, M'/M=transition metal) are a composite of two
different ternary perovskites RM'O3 and RMO3 arranged in a three-dimensional (3D)
checkerboard pattern. Double perovskites are being extensively used as solar cell materials
nowadays, but the research in this field is still in its nascent stage. Despite several theoretical
and experimental works, the correlations between magnetic orderings and ferroelectric
polarization in these compounds have not been fully understood thus far and further research
is required. To the best of our knowledge, no such material has still been synthesized by
electrodeposition. The field of double perovskite multiferroics is growing at a rapid pace and
use of those multifunctional materials is already an extremely active field.

Objectives:

* Preparation of several new multiferroics double perovskite materials. The focus will be to
prepare multiferroics having low leakage current and strong magnetoelectric coupling at
room temperature.

* Characterization for the structural evolution, morphology and particle size distribution of
these compounds will be done by x-ray diffraction, FESEM, AFM, transmission electron
microscope, scanning electron microscope, Raman spectrometer, FTIR spectrometer, etc.

» Ferroelectric, dielectric, and conductive behavior will be studied in the wide temperature
and frequency ranges using an impedance analyzer.

* Investigation of magnetic properties of these materials will be done using SQUID
magnetometer.

» Investigation of the effect of strain, defects, grain boundary etc. on the electric polarization,
magnetization and magnetoelectric coupling behaviour will also be done.

* Detailed study of correlation between deposition parameter and supercapacitor storage
performance will be done, especially dependence of supercapacitor performance with film
thickness will be investigated.

» Low cost supercapacitor will be designed by using tin based double perovskites materials.
The device will be designed and investigated properly to get excellent electrochemical
performance. The performance of the fabricated supercapacitor will be analysed for future
study.

Keywords:
Supercapacitors, Double Perovskites, Multiferroics, Solar Cell, Optoelectronics

Expected Output and Outcome of the proposal :

The field of double perovskite multiferroics is growing in a rapid pace and use of those
multifunctional materials is already an extremely active field. There are both challenges and
opportunities in this field. Physicists have to understand the mechanism that provide large,
robust, and coupled magnetization and polarization, combined with large magnetic
susceptibilities at low electric or magnetic fields, all at room temperature. The goal of our
investigation is to improve our understanding of the properties of the prepared tin based
double perovskites and perovskite/double perovskite based solar cells by analyzing the
electronic and magnetic properties along with structural one.This research will create a new
class of multiferroic materials with controllable properties with good impact on environment.
We will study the details of magnetic and electronic properties which may discover a regime
and pave path for a further advancement in future research in this field. If we succeed in our
work then performance of supercapacitor can be enhanced in future as well as the efficiency
of perovskite based solar cells can most likely be enhanced. Development of devices with
selective parameter can give better understanding of the performance. Patent and research
publications will be aimed to highlight the outcomes and findings of the proposed research
work.

Any other relevant information:

We have a research collaboration with UGC-DAE Consortium for Scientific Research, Indore.
The contact scientist at the institute is Dr. Ramjanay Choudhary, Scientist G.

Suitability of the proposed work in major national initiatives of the Government:
Make in India, Innovate India

Theme of Proposed Work:
Energy, Environment

Collaboration Detailsfor last 5 Years:

Planned Collaboration for the proposed work with any foreign scientist/ institution ? No

SNo. CO-PI Details

Ayan Mukherjee
ayanmukherjee88@gmail.com
ASSISTANT PROFESSOR( PHY SICS)

College of Commerce, Artsand Science
Opposite Rajendra Nagar Terminal, Kankarbagh Main Rd, BIHAR, PATNA
College (Public)

D.O.B: 23 Sep, 1984
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1.  Origin of the Proposal
Recently green energy generation and energy storage have attracted immense

attention of the researchers as a societal concern. The excessive use of the fossil fuels
over past several years has created a critical global environmental pollution and an
acute energy crisis. In the modern world, the ever increasing use of portable electronic
devices such as smart mobile phones, notebook, computer, laptops and hybrid electrical
vehicles etc necessitates a demand for energy storage systems possessing high energy
as well as power density simultaneously. Batteries and fuel cells have high energy
density but low power density, whereas capacitors have high power density but low
energy density. Supercapacitor (SC) is a promising candidate to bridge the gap between
the capacitors and batteries. The concomitant high energy and power density, quick
charge/discharge process, and outstanding cyclic stability[1-6] make supercapacitors a
promising and suitable candidate for the next generation energy storage devices. We
know that the efficiency of the storage devices depends upon the structure and property
of the component material. Nanomaterials with various shape, size and morphology,
such as, hollow nano-architectures and one dimensional (1D) nanostructures can
greatly optimize the electrode properties because of the increased effective surface
area and short ion transfer pathways [7]. In general, redox active transition-metal oxides
(TMOs) such as RuO, , Fe, 05, ZnO, TiO, , NiO, MnO, , SnO,, CuO, Co;0,, WO,, V,05
etc. [7] have demonstrated high specific capacitance and fast and excellent reversible
faradic reaction. Multiferroic oxide materials play crucial role in digital electronic
materials industries such as memory devices, actuators, transducers, spintronic
devices, magnetic data storage media, sensors and logic devices etc. Multiferroic
materials exhibit more than one ferroic order. In particular, materials, in which

ferromagnetic and ferroelectric orders coexist, attract a lot of attention in fundamental
physics and chemistry [8-10]. Potential technological applications, such as, nonvolatile
memories and sensors, have invigorated the generate research in the field of the
ferromagnetic and ferroelectric materials [8-10]. In multiferroic materials, large
spontaneous polarization was observed at room temperature. The magnetic property
originates from a residual moment of a spin canting of the antiferro-magnetically

ordered spin structure below the antiferromagnetic Néel temperature (TN = 643 K).



Recent discoveries of strong interplay between magnetism and ferroelectricity in those
materials have also stimulated a lot of interest in strong coupling between ferroelectric
and ferromagnetic order parameters. In these compounds (non-)collinear spiral
magnetic structures induce ferroelectric spontaneous polarization [11] and the

significant changes in dielectric properties under applied magnetic fields were observed.

Perovskite oxides, a broad class of compounds with ABO; structure are one of the
most studied families of compounds in recent years owing greatly to their synthetic
variability, compositional flexibility and their intriguing properties apart from their
applications in electronic and magnetic devices. Recent enthusiasm in the field of
multiferroics, double perovskites (DP) has arisen over general perovskites due to its
wide range of controllable properties. The double perovskites with the chemical formula
R,M'M"Og4 (R=rare earth, M'/M"=transition metal) are a composite of two different ternary
perovskites RM'O; and RM"O; arranged in a three-dimensional (3D) checkerboard
pattern. Despite, several theoretical and experimental works, the correlations between
magnetic orderings and ferroelectric polarization in these compounds have not been
fully understood thus far and further research is required.The remarkable
supercapacitance property of metal oxides has driven our interest to study their complex
oxide, double perovskite which is a newly emerged multiferroic material.

As far as the double perovskites are concerned, they are being extensively used as a
solar cell materials nowadays. In 2009, Miyasaka [12, 13] had first Incorporated
perovskite structures into solar cells. In 2012, Henry Snaith and Mike Lee [14]
developed solid sate hole transporter. In 2013, Burschka [15] achieved 15% efficiency in
perovskite solar cells by using two step solution processing technique. In 2014,
researchers at KRICT [16] achieved 20% efficiency from perovskite solar cells. In 2018,
researchers at Chinese Academy of Science [17] achieved an efficiency of 23.3% from
perovskite solar cells. The efficiency of solar cells has increased from 3.8% in 2009 to
23.3% in 2018 due to incorporation of perovskite structures in solar cells. But the
researches in perovskite/double perovskite based solar cells are still in its nascent stage
and a wide scope is there to carry forward the research in this field which fascinated us

for the present proposal.



It is a well established fact the the process parameters of material synthesis play an
important role in the structural and the morphological evolution of material which
ultimately tunes the material property. We propose to synthesize several new
multiferroic double perovskite materials by Chemical method, Sol-Gel Citrate technique
and Electrodeposition method for their application as the storage devices like
supercapacitors and generation of green energy (Solar Cell.The fundamental physics
behind thes multiferroics double perovskites, mainly in nano regime, is rich and
fascinating to be exploited.

To the best of our knowledge, no such material has still been synthesized by
electrodeposition. We propose to optimize the efficiency of perovskite/double perovskite

solar cells just by changing the halide groups in the same material structure.
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2. Review of status of Research and Development in the subject

2.1. International Status:
The researches for developing supercapacitors initially gained momentum in the United States,
Japan, Russia, Switzerland, South Korea, France and other European and American countries.

The industrialisation of super capacitors began in 1980s. Nowadays, companies such as
Panasonic, NEC, EPCOS, Maxwell and NESS are very active in the research of super
capacitors. Supercapacitors have attracted worldwide attention since they have been introduced
in the market. The compound annual growth rate of the supercapacitor market has been
estimated to be 39%.

Research is going on worldwide to increase the energy density of supercapacitors, improve the
storage capacity and microminiaturisation.

As of today, Perovskite solar cells based on organometal halides represent an emerging
photovoltaic technology world wide.

Miyasaka et al applied 3D Perovskite CH;NH;PbX; (X=Br,l) as an inorganic sensitizer in dye
sensitized solar cells in 2009.

They demonstrated a power conversion efficiency (PCE) of 3.1% for X=Br, and 3.8% for X=I.
Park et al reported PCE of 6.5% using CH3;NH;Pbl; . At a given TiO, film thickness of about 3.6
micrometer, CH;NH;Pbl; Perovskite showed an absorption coefficient that was 10 times greater
than that of the conventional ruthenium based molecular dye.

They again reported long term stable Perovskite solar cells with PCE as high as 9.7%. Snaith et
al proposed a non sensitization type Perovskite solar cell in which the mixed Halide Perovskite
CH;NH;Pbl;., Clx coated Al,O; film demonstrated PCE of 10.9%.

Perovskite solar cell technology was supposed to be the one of the biggest scientific
breakthroughs of 2013 by the editors of Science and Nature.

Hence, the international scientific community is still discovering novel storage devices and
searching for great breakthroughs in fabricating Perovskite based solar cells.



2.2. National Status:
The urge for developing concomitant High energy density as well as high power density storage
devices and the acute scenario of environmental pollution due to excessive use of fossil fuels,
have invigorated researches in India for developing supercapacitors and green energy sources.
Several research institutions of the country are working to develop low-cost supercapacitive
devices as well as the new generation solar cells having high efficiency. A team of scientists has
developed a low-cost supercapacitor device with excellent capacity retention using a novel
electrode material which can pave the way for the next generation of high power high energy
storage devices. The team comprises scientists from the international advanced research
Centre for powder metallurgy and new materials (ARCI) in collaboration with the Indian Institute
of technology, Hyderabad. ARCI is an autonomous body of the Department of science and
technology. The team developed a facile, scalable and cost-effective electrochemical route to
synthesize electrodes made of nickel cobaltite (NiCo,0,) Containing nano sheet structures
incorporated with oxygen vacancies as an active material for hybrid supercapacitors. These
electrodes have excellent electrochemical performance. These hybrid supercapacitors combine
the features of both the conventional double layer supercapacitors and batteries and act as high
power High energy storage devices. The research team has also fabricated a symmetric
supercapacitor device using porous carbon and NiCo,0, electrodes. The new super capacitor
exhibited excellent capacity retention and stability. The device could power devices like an LED
lamp and a DC fan. In April 2020 scientists at the institute of Nano Science and technology had
developed a new material for supercapacitor or pseudocapacitors, which can store electrical
energy by electron charge transfer. This material can be used as an alternative to batteries as it
offers a low-cost, highly scalable energy storage solution. In January 2020, The IISER, Pune in
Collaboration with SPEL technologies, Pune had jointly developed technology for fabricating
functionalized graphene at lower cost.
Similarly, several other research institutes of the country are working in this field and also
fabricating Perovskite based high efficiency solar cells.
Despite the plenty of research work going on in these fields, The field is still supposed to be in
its nascent stage and several mechanisms are still not well understood. It is challenging to
design pseudocapacitor devices with redox metal oxide materials with high porosity, high
capacitance and long cycle life. So avenues of research are still open.

2.3. Importance of the proposed project in the context of current status
The field of double perovskite multiferroics is growing in a rapid pace and use of those
multifunctional materials is already an extremely active field. There are both challenges and
opportunities in this field.

Physicists have to understand the mechanism that provide large, robust, and coupled
magnetization and polarization, combined with large magnetic susceptibilities at low electric or
magnetic fields, all at room temperature. The goal of our investigation is to improve our
understanding of the properties of the prepared tin based double perovskites and
perovskite/double perovskite based solar cells by analyzing the electronic and magnetic
properties along with structural one.This research will create a new class of multiferroic
materials with controllable properties with good impact on environment. We will study the details



of magnetic and electronic properties which may discover a regime and pave path for a further
advancement in future research in this field. If we succeed in our work then performance of
supercapacitor can be enhanced in future as well as the efficiency of perovskite based solar
cells can most likely be enhanced. Development of devices with selective parameter can give
better understanding of the performance. Patent and research publications will be aimed to
highlight the outcomes and findings of the proposed research work.

24. If the project is location specific, basis for selection of location be
highlighted:
No, The project is not location specific.

3. Work Plan

3.1. Methodology:

1. Preparation of several new multiferroics double perovskite materials. The focus
will be to prepare multiferroics having low leakage current and strong magnetoelectric coupling
at room temperature.

a) The above materials will be prepared using chemical method.

b) The above double perovskite compounds will be also prepared in sol-gel citrate
technique and also by the method of two electrode electrodeposition and a comparative study of
the different properties of the materials prepared by different methods will be performed.

c) We will also try to deposit thin film layer of those double perovskites and compare them with

nanoparticles.

2. Characterization for the structural evolution, morphology and particle size distribution of these
compounds will be done by x-ray diffraction, FESEM, AFM, transmission electron microscope,
scanning electron microscope, Raman spectrometer, FTIR spectrometer , etc.

3. Ferroelectric, dielectric, and conductive behavior will be studied in the wide temperature and
frequency ranges using an impedance analyzer.

4. Investigation of magnetic properties of these materials will be done using SQUID
magnetometer.

5. Investigation of the effect of strain, defects, grain boundary etc. on the electric polarization,
magnetization and magnetoelectric coupling behaviour will also be done.

6. Cyclic Voltammetry (CV) and Galvanostatic charge discharge (GCD) will be measured to
investigate the electrochemical performance. We will try to increase the capacity retention as
well as decrease the capacitance loss. Impedance spectra will be measured by LCR meter to
study the ionic conductivity and specific resistance of the electrode material.



7. Detailed study of correlation between deposition parameter and supercapacitor storage
performance will be done, especially dependence of supercapacitor performance with film
thickness will be investigated.

8. Low cost supercapacitor will be designed by using tin based double perovskites materials.
The device will be designed and investigated properly to get excellent electrochemical
performance. The performance of the fabricated supercapacitor will be analysed for future study.
9. We shall try to use the synthesized materials to incorporate them for solar cell applications and
enhance the efficiency of the solar cell by manimpulating the halide groups. We shall also
compare the efficiency of the perovskite solar cells which have been synthesized by different
methods.

3.2. Time Schedule of activities giving milestones

0-3 Months Literature Review/ Survey

Procurement of chemical and other consumables.
Synthesis of Different Double Perovskite materials for
their application in supercapacitors and solar cells.
XRD, RAMAN, FTIR, SEM measurements for structural
characterization.

4-12 months

O ow| >

13- 24 Months Characterization through AFM, TEM, VSM

Design and fabrication of supercapacitor devices
using the optimized materials

Measurement of Impedance, cyclic voltammetry (CV)
and galvanostatic charge-discharge (GCD).

Study of storage capacity of the fabricated device.

mm

=3

25-36 Months Analysis of the devices.
Testing of the developed devices.

Publication and Patent Submission

=&

Work Elements First Year Second Year Third Year
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3.3. Suggested Plan of action for utilization of research outcome
expected from the project.

The field of double perovskite multiferroics is growing in a rapid pace and use of those
multifunctional materials is already an extremely active field. There are both challenges and
opportunities in this field.

Physicists have to understand the mechanism that provide large, robust, and coupled
magnetization and polarization, combined with large magnetic susceptibilities at low electric or
magnetic fields, all at room temperature. The goal of our investigation is to improve our
understanding of the properties of the prepared tin based double perovskites and
perovskite/double perovskite based solar cells by analyzing the electronic and magnetic
properties along with structural one.This research will create a new class of multiferroic
materials with controllable properties with good impact on environment. We will study the details
of magnetic and electronic properties which may discover a regime and pave path for a further
advancement in future research in this field. If we succeed in our work then performance of
supercapacitor can be enhanced in future as well as the efficiency of perovskite based solar
cells can most likely be enhanced. Development of devices with selective parameters can give
better understanding of the performance. Patent and research publications will be aimed to
highlight the outcomes and findings of the proposed research work.

3.4. Environmental impact assessment and risk analysis.
All the consumables used will be non-toxic which is good for our environment.

4. Expertise:
4.1.  Expertise available with the investigators in executing the project:

Principal Investigator has expertise in thin film deposition, synthesis by electrodeposition
techniques etc. The principal investigator started research career as a theoretical physicist and
worked on electron impact ionization / excitation cross section of atoms/ ions. Later on the
principal investigator shifted to experimental side and worked on ZnO based Dilute Magnetic




Semi-Conducting Systems. The principal investigator possess expertise in analysing XRD data,
Mossbauer spectroscopy, analysis XPS data, analyzing RAMAN, FTIR, SEM, TEM data.

The Co-Principal Investigator has expertise in thin film deposition, characterization and

application of them in gas sensing, energy storage etc. He started his research in metal
sulphide based thin film and further worked in metal oxide-based film for electrochemical and
electrical analysis. The Co-Pl has more than 8 years of research experience. He is an expert in
electrical properties analysis. He is specially working on nontoxic low-cost material for energy
storage.
Since the beginning of research career the co-principal investigator has been working on thin
film based gas sensors. At the very beginning of research career, he worked on InP thin films
prepared by sputtering and diamond and boron doped diamond thin films by dc plasma
deposition.

4.2. Summary of roles/responsibilities for all Investigators:

S.No | Name of the Investigators Roles/Responsibilities

1 Dr. Santosh Kumar (PI) Characterizations, Analysis of data, mentorship,
Publications, Administrative work

2. Dr. Ayan Mukherjee (Co-Pl) Material synthesis, characterization, analysis, report
writing, publication,

4.3. Key publications published by the Investigators pertaining to the
theme of the proposal during the last 5 years

1. Spin-polarized room temperature ferromagnetism in co-doped ZnO synthesized by
electrodeposition, Santosh Kumar, R Kumar, R Kumar, P Vaibhav, RK Singh, N Kumar,
RK Singh, Chinese Journal of Physics 73, 622-633, 2021

DOI: https://doi.org/10.1016/j.ciph.2021.08.012

2. Defect Induced Room Temperature Ferromagnetism and Enhanced Photocatalytic Activity
in Ni-doped ZnO synthesized by Electrodeposition, Deepika, Raju Kumar, Ritesh Kumar,
Kamdeo Prasad Yadav, Pratyush Vaibhav, Seema Sharma, Rakesh Kumar Singh, Santosh
Kumar, 2020 Chinese Phys.B

DOI: https://doi.org/10.1088/1674-1056/ab9c0c

3. He" Impact Double Ionization of Noble Gases, Santosh Kumar, Geetanjali, L.K. Jha,
Bulletin of Pure and Applied Science, Vol 39(D) No. 1, 2020, Page 80-90


https://doi.org/10.1016/j.cjph.2021.08.012
https://doi.org/10.1088/1674-1056/ab9c0c

DOI: http://dx.doi.org/10.5958/2320-3218.2020.00011.1

4. Structural and Magnetic Properties of Second Row Transition Metal Doped Iron Oxide

Nanoparticles, Santosh Kumar, Manthan, ISSN-0974-6331 18, 17-31, 2018

5. Synthesis of Transition Metal Doped ZnO Nanoparticles for Its use as an Adsorbent for
WasteWater Treatment, Santosh Kumar, Manthan, ISSN-0974-6331 17, 18-29, 2017.

6. Structural and Magnetization Studies of Alloy of Immiscible Metals prepared by
Electrochemical Method, Santosh Kumar, Natural Science Today, ISSN-0972-1908 33 (33),
93-100, 2017.

7. Effect of Al and Fe doping in ZnO on Magnetic and Magneto-transport properties ,
Santosh Kumar, Deepika, Malvika Tripathi, Pratyush Vaibhav, Aman Kumar, Ritesh
Kumar, R.J Choudhary, D.M. Phase, Journal of Magnetism and Magnetic Materials,
419(2016) 68-73

DOI: _https://doi.org/10.1016/j.jmmm.2016.06.007

8. Study of Structural Evolution and Room Temperature Ferromagnetism Induced in
Electrodeposited ZnO Thin Film due to Cobalt Doping, Santosh Kumar, Natural Science
Today, ISSN-0972-1908 26 (26), 80-90, 2016.

9. “Influence of dipping cycle on SILAR synthesized NiO thin film for improved
electrochemical performance” - M. R. Das, A. Roy, S. Mpelane, A. Mukherjee, P. Mitra and
S. Das, Electrochimica Acta 273 (2018) 105-114. Available online 6 April 2018.
https://doi.org/10.1016/].electacta.2018.04.024 [Elsevier: 0925-8388; 2018 Impact Factor:
5.383]

10. “Studies on Multifunctional Properties of SILAR Synthesized CuO Thin Films for
Enhanced Supercapacitor, Photocatalytic and Ethanol Sensing Applications” — Mahima

Ranjan Das, Ayan Mukherjee, Payel Maiti, Sachindranath Das & Partha Mitra, Journal of


http://dx.doi.org/10.5958/2320-3218.2020.00011.1
https://doi.org/10.1016/j.jmmm.2016.06.007
https://doi.org/10.1016/j.electacta.2018.04.024

Electronic Materials 48 (5) (2019) 2718-2730. DOI 10.1007/s11664-019-06940-1 [Springer;

ISSN 0361-5235]

11. “SILAR-synthesized CdO thin flms for improved supercapacitive, photocatalytic and

LPG-sensing performance”-Mahima Ranjan Das and - Partha Mitra, Chemical Papers 73 (7)
(2019) 1605-1619. [Springer; ISSN: 2585-7290] Published online: 15 February 2019
https://doi.org/10.1007/s11696-019-00712-1

12. “Structural, optical and ac electrical characterization of CBD synthesized NiO thin films:
Influence of thickness” - M.R. Das, A. Mukherjee, P. Mitra, Physica E 93 (2017) 243-251.
[Elsevier: ISSN: 1386-9477; 1386-9477; 2017 Impact Factor: 2.399] Available online 23
June 2017 http://dx.doi.org/10.1016/].physe.2017.06.018

5. List of Projects submitted/implemented by the Principal Investigator

5.1.

5.2

5.3.

Completed a minor research project as principal investigator in
collaboration with IIT-Kanpur on Mechanosynthesis of Iron based
alloys, Sanctioned by UGC vide sanction letter no. PSB-009/05-06
dated 21* March 2006 for a period of two years.

Minor research project on ZnO based DMS System sanctioned by UGC
vide sanction letter no PSBI15/12-13ERO Dated 5/2/2013 serial
no-214038.

Completed a major research project on Use of Magnetic Nano-particles
for water treatment sanctioned by UGC-DAE Consortium for scientific
research , Indore under CRS bearing No - CSR
-IC-MSRSR-12/CRS-220/2017-18/1301, Dated 31st March, 2018.

6. List of facilities being extended by parent institution(s) for the project

implementation.

6.1.

Infrastructural Facilities

S.No

Infrastructural Facility Yes/No/Not required Full or



https://doi.org/10.1007/s11696-019-00712-1
http://dx.doi.org/10.1016/j.physe.2017.06.018

sharing basis

1. Workshop Facility YES

2. Water & Electricity YES

3. Laboratory Space/ Furniture YES

4. Power Generator YES

5. AC Room or AC YES

6. | Telecommunication including e-mail & YES

fax

7. Transportation NO

8. Administrative/ Secretarial support YES

0. Information facilities like Internet/ YES

Library

10. Computational facilities YES

11. Animal/ Glass House Not Required
12. Any other special facility being As Per requirement

provided

6.2 Equipment available with the Institute/ Group/ Department/Other Institutes for

the project:

Equipment available
with

Generic Name of
Equipment

Model, Make & year
of purchase

Remarks including
accessories
available and
current usage of
equipment

Pl & his group

Cyclic Voltammetry

Used forElectro
ElectroChemical
analysis

Electrodeposition
Set-up

Indigenous (Local)
[2017]

Used for thin film
deposition

Furnace with

Indigenous (Local)

Used for sample




temperature [2007] preparation
programmer

PI's Collaborator UV-vis Schimadzu (2010) Used for thin film
spectrophotometer optical properties
(UV-1800). measurement

X-ray diffractometer

Bruker (D8 advance)
2015

Used for structural
characterization of
thin films and
powders

TEM, SEM, FTIR and
XPS

Used for Magnetic
and Structural
Characterization




Budget Details

Institution wise Budget Breakup :

College of Commerce, Artsand

Budget Head Science Total
rosearch 11,16000  11,16,000
Consumables 2,50,000 2,50,000
Travel 60,000 60,000
Equipment 13,00,000 13,00,000
Contingencies 1,50,000 1,50,000
Other cost 60,000 60,000
Overhead 60,000 60,000
Total 29,96,000 29,96,000

Institute Name:  College of Commerce, Arts and Science
Year Wise Budget Summary (AmountinINR):

Budget Head Year-1 Year-2 Year-3 Tota
Research Personnel 3,72,000 3,72,000 3,72,000 11,16,000
Consumables 1,50,000 50,000 50,000 2,50,000
Travel 20,000 20,000 20,000 60,000
Equipments 13,00,000 0 0 13,00,000
Contingencies 50,000 50,000 50,000 1,50,000
Other cost 20,000 20,000 20,000 60,000
Overhead 20,000 20,000 20,000 60,000
Grand Total 19,32,000 5,32,000 5,32,000 29,96,000

Resear ch Personnel Budget Detail (AmountinINR) :

Designation

Resear ch Associate-|

A research associate will be required to work in the project for
material synthesis, Tour and Travels etc because the principal
investigator and co-PI both being regular teachers have huge
teaching loads.

3,72,000| 11,16,000

Consumable Budget Detail ~ (Amountin INR) :

Justification Year-1 Year-2 Year-3 Tota

To complete the assignment, several chemicals and labware

are necessary. The chemicals must be of analytical grade,

which is expensive. We will also employ CNT for our task,

which is rather expensive depending on its quality.

Consumables will be of high quality in order to achieve higher
| production.

1,50,000 50,000 50,000 2,50,000

Travel Budget Detail  (amountinINR) :

Justification (Inland Travel) Year-1 Y ear-2 Year-3 Total

Travel expenses included travel to sample measurement
facilities located outside of the parent institution. Travel to 20,000 20,000 20,000 60,000

|_seminars/workshops is also provided.

Equipment Budget Detail (AmountinINR):

Generic Name ,Model No. , (Make)/ Justification Quantity  Sparetime Estimated Cost
Spin Coater
(Apex) 1 30% 2,80,000

To develop films of Perovskite materials.

Electrometer 6514 model
6514 (Keithley) 1 30% 10,20,000

This instrument covers all measurement and analysis software
used in electrochemical properties analysis and to some extent
the measurement of dielectric properties.

Contingency Budget Detail (AmountinINR):

Justification Year-1 Year-2 Year-3 Tota

The contingent amount is made up of expenses that can be
classified into one of several categories. It will be spent on
books, photocopying, printing, data storage, and so on.

50,000 50,000 50,000| 1,50,000

Overhead Budget Detail (Amountin INR) :

Justification Year-1 Y ear-2 Y ear-3

Overhead cost will be as per the rule. This will be for the 20,000 20,000 20,000 60,000

parent Institute.

Other Budget Detail  (amount in INR) :

Description/Justification Year-1 Year-2 Year-3

Measurement and analysis cost

TEM and BET measurements will be done from 20,000 20,000 20,000 60,000
outside the parent institute which required some

COst.
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Undertaking by the Principal Investigator

To
The Secretary
SERB, New Delhi

Sir

I
herby certify that the research proposal titled

submitted for possible

funding by SERB, New Delhi is my original idea and has not been copied/taken verbatim
from anyone or from any other sources. | further certify that this proposal has been checked
for plagiarism through a plagiarism detection tool i.e.

approved by the Institute and the contents are original and not copied/taken from any one or
many other sources. | am aware of the UGCs Regulations on prevention of Plagiarism i.e.
University Grant Commission (Promotion of Academic Integrity and Prevention of
Plagiarism in Higher Educational Institutions) Regulation, 2018. | also declare that there are
no plagiarism charges established or pending against me in the last five years. If the funding
agency notices any plagiarism or any other discrepancies in the above proposal of mine, I

would abide by whatsoever action taken against me by SERB, as deemed necessary.

Signature of Pl with date
Name / designation
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or pending against me in the last five years. If the funding agency notices any plagiarism or

any other discrepancies in the above proposal of mine, I would abide by whatsoever action

e
oa—L\oLZolz,

Signature of PI with dat

taken against me by SERB, as deemed necessary.

Name / designation
Dy, Santosh Kunar
AssoGirde Brotenon



FILE NO. SSY/2022/001114
SCIENCE & ENGINEERING RESEARCH BOARD(SERB)
(a statutory body of the Department of Science & Technology, government of India)

Science and Engineering Research Board
3rd & 4th Floor, Block II

Technology Bhavan, New Mehrauli Road
New Delhi - 110016

Dated: 15 February, 2023
ORDER
Subject: Financial assistance for the organizing International Conference on "International Conference on
Material Processing and Applications 2023 (ICOMPA 2023) " by Dr. Santosh Kumar , College Of Commerce, Arts
And Science , Opposite Rajendra Nagar Terminal, Kankarbagh Main Rd, Patna, Bihar-800020 being held from 01-
Mar-2023 to 03-Mar-2023 (3 days).

Sanction of Science and Engineering Research Board (SERB) is hereby accorded to the above mentioned project at
a total cost of Rs. 400000/- (Rs. Four Lakh Only) to College Of Commerce, Arts And Science , Opposite Rajendra
Nagar Terminal, Kankarbagh Main Rd, Patna, Bihar-800020 during the financial year 2022-2023 to meet the
expenses related to TA/DA to Young and Senior Indian Scientists, Pre-conference printing in connection with the
above event.

2. The amount of Rs. 400000/- (Rs. Four Lakh Only) will be drawn by Under Secretary, SERB and disbursed by the
means of Cheque or Electronic Fund Transfer (NEFT/RTGS) as beneficiary's Bank Details given below.

PFMS Unique Code [BRPA00004803

Account Name COCAS RESEARCH FUND

Account Number [5325395084

Bank Name & CENTRAL BANK OF INDIA COLL OF COMMERCE PATNA EXT CTR (03757), College of
Branch Commerce, Patna: 800020.

IFSC/RTGS Code CBIN0283757

Email id of A/C ayan@cocaspatna.ac.in

Holder

Email id of PI santosh.phy@cocaspatna.ac.in

to PRINCIPAL, College Of Commerce, Arts And Science, Opposite Rajendra Nagar Terminal, Kankarbagh Main Rd

3. The expenditure involved is debitable to Fund for Science & Engineering Research (FSER)
This release is being made under Seminar/Symposia. (Internal Committee). General

4. The Sanction has been issued with the approval of competent authority under delegated powers and vide
sanction number to College Of Commerce, Arts And Science, Opposite Rajendra Nagar Terminal, Kankarbagh
Main Rd with the approval of the competent authority under delegated powers on 10 February, 2023 and vide
Diary No. SERB/F/10651/2022-2023 dated 15 February, 2023

5. As per Rule 211(1) of GFRs, the accounts of the Grantee Institution shall be open to inspection by the sanctioning
authority/audit whenever the institute is called upon to do so.

6. It is mandatory that the grantee institution is required to submit to this office, audited Statement of Income-
Expenditure, Utilization Certificate (in duplicate as per prescribed format) and brief report of above event (max. 04
pages) within three months after the date of completion. .

7. The balance amount, if any, may be returned through DD in favor of "Fund for Science & Engmeerlng Research”
payable at New Delhi.

8. The Organization/Institute/University should ensure that the technical support/financial assistance provided
to them by the Science and Engineering Research Board, a statutory body of the Department of Science and
Technology (DST), Government of India should invariably be highlighted/acknowledged in their media releases as
well as in bold letters in the opening paragraphs of their Annual Report.



9. In addition, the investigator / host Institute must also acknowledge the support provided to them in all
publications, patents and any other output emanating out of the project/program funded by the Science and

Engineering Research Board, a statutory body of the Department of Science andTechnology (DST), Government of
India.

10. The logo of SERB is to be displayed on all Conferences / Seminars / Symposium material being used for the

event. 2
(Dr. Sukumar Dey
Scientist C
seminar.symposia@serb.gov.in
To,
Under Secretary

SERB, New Delhi
Copy forwarded for information and necessary action to: -

1. The Principal Director of Audit, A.G.C.R.Building, Ilird Floor I.P. Estate, Delhi-110002
2 Sanction Folder, SERB, New Delhi.

3. File Copy

4 Dr. Santosh Kumar

Physics

College of Commerce, Arts and Science , Opposite rajendra nagar terminal, kankarbagh main rd,
Patna, Bihar-800020

Email: santosh.phy@cocaspatna.ac.in

Mobile: 918340549450

(Start date of the project may be intimated by name to the undersigned. For guidance, terms &
Conditions etc. Please visit www.serb.gov.in.)

5. PRINCIPAL,
College Of Commerce, Arts And Science, Opposite Rajendra Nagar Terminal, Kankarbagh Main Rd

(Dr. Sukumar Dey) Z

Scientist C
seminar.symposia@serb.gov.in

(Receipt of Grant may be intimated by name to the undersigned)




Application for Fi ial Assist For Seminar/Sy

P

(SSY/2022/001114 )

Event Details Convener Details
International Conference on Material Processing and
Applications 2023 (ICOMPA 2023) (Conference)
01-Mar-2023 to 03-Mar-2023 (3 Days)

Dr. Santosh Kumar

Associate Professor,Physics
santosh.phy(@cocaspatna.ac.in
Date of Birth : 05-Dec-1969
Contact No.:  +918340549450
Nationality :  INDIAN

Geographical Coverage : International
Broad Area : Physical Sciences
https://cocaspatna.ac.in/icompa/

College of C ce, Arts & Sci Patna (A Constituent
Unit of Patliputra University, Patna) College of Commerce, Arts and Science
Opposite Rajendra Nagar Terminal, Kankarbagh Main Road, | college (Public)

Patna, Bihar - 800020

Opposite rajendra nagar terminal, kankarbagh main rd,
Patna, Bihar-800020

Drapan Portal ID:  Not Available
Objective :

*« ICOMPA-2023 is a three-day international conference on materials processing and their applications in
different aspects of life such as energy storage, bio-materials, electronic devices, sensors etc. ¢« The
primary focus of the conference is to create, encourage, nurture and sustain a research atmosphere in
the Colleges and Universities of Bihar. With the intent to create an ambiance and motivation for research
and give exposure to the science fraternity of the state for high ended contemporary research in the field
of functional materials, the young and senior researchers/academicians from different parts of the globe
will be brought under one roof to share and discuss their ideas. Hence, this conference is ultimately
intended to promote the establishment of business and/or research relations among global partners for
future collaborations. *The conference will be conducted in hybrid mode in order to facilitate high-quality
discussions. « ICOMPA-2023 aims to share and discuss the ideas and knowledge of both theoretical and
practical importance regarding new trends and approaches of materials synthesis, probable applications,
and, proficiencies in material sciences.
Keywords :

Energy storage, Glass-ceramic, Surface engineering, Functional Materials, Sensors, Nanomaterials.
Brief information of last three events organised by your department :

NA
Is this Seminar/Symposia held annualy? :

No

Any other relevant matter :

SCIENTIFIC SOCIAL RESPONSIBILITY: Being a leading institution of higher education, it is our ethical
obligation and responsibility to create a proper research environment, able human resources, and a
strong linkage between science and society. ICOMPA-2023 is a step forward in this direction.

Broad Details of Estimated Expenditure :

S.No. Budget Description Total Expenditure (INR) Funding Required from SERB (INR)
1 |Domestic Travel (Young and 2,80,000 2,80,000
Senior Scientists)
2 |Pre-conference printing 3,20,000 3,20,000
Grand Total (INR) 6,00,000 6,00,000
RTGS Details
Name of Account Holder : COCAS RESEARCH FUND
Email ID : ayan(@cocaspatna.ac.in
Designation : PRINCIPAL
Account Number : 5325395084
Bank Name : CENTRAL BANK OF INDIA

Branch Name and Address : COLL OF COMMERCE PATNA EXT CTR (03757), College of Commerce,
Patna: 800020.
IFSC Code : CBIN0283757

Comments : Not Available

Theme of Proposed Work :

1. Energy
2. Materials

Suitability of the proposed work in the major national initiatives of the Government :
1. Make in India
. Make in India

. Innovate India
. Innovate India
. Make in India
. Innovate India

. Make in India

e N SN AW N

Innovate India

File No. : SSY/2022/001114 | Page 2 of 29



Other Technical Details (Financial Assistance
to Seminar/Symposia)

Name of the event- International Conference on Material Processing and Applications 2023
(ICOMPA 2023)

Broad details of estimated expenditure:(In Rupees)

a) TA/DA for Young Scientists (Indian) =60000.00
b) TA/DA for Senior Scientists (Indian) =220000.00
c) Pre-conference printing (Announcements, abstracts, etc.)  =320000.00
d) Publication of Proceedings =430000.00
e) Stationery =120000.00
f) Secretarial Assistance =20000.00
g) Local Hospitality =380000.00
h) Misc. =70000.00

Total= 16,20,000.00

2. Financial assistance required from SERB for the proposed event:

a) Domestic Travel for Young and Senior Scientists =280000.00
(Indian Only)
b) Contingencies (Stationary items, Working, Tea/Lunch, =40000.00

Audio-Visuals etc.)
c) Pre-Conference Printing (Announcements, abstracts etc.)  =320000.00

Total= 6,40,000.00

3. Details of income:

A. Revenue:

a) Registration fees =240000.00
b) Advertisement Charges =100000.00
¢) Sponsorships =250000.00

B. Contribution by organizing Society/Institute= 350000.00

1|Page
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Support from other funding agencies:

Agency Name Amount Amount Amount
Requested Committed Received
) ) )
a) NA NA NA NA
b) NA NA NA NA
¢) NA NA NA NA
d) NA NA NA NA
Total(C) (atb+ctd) (atb+ctd) (atb+ctd)
GrandTotal (A+B+C) (A+B+C) (A+B+C)

4. Details of previous grant received by convener from SERB in past:

S. Sanction | Date Name of Activity Amount UC Furnished to
No. | order No. (Seminar Sanctioned SERB(Y/N)
/Conference/Wo ) IfY attach UC copy)
rkshopped.)
1. NA NA NA NA NA
2. INA NA NA NA NA

5. Details of previous grant received by organizing Institute/University/College/Society from

SERB in past:

S.No Sanc Date NameofEve Amount UCFurni
tion nt(Seminar Sanction shedtoSE
orde /Conference ed(’) RB(Y/N)
rNo. /Workshope (IfY,attachUCc

te.) opy)
1 |NA NA NA NA NA
2 |NA NA NA NA NA
2| Page
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6. Details of participation in the event:

A. Foreign Delegates (Nos.): 5

B. Indian Delegates (Nos.): 200 (Probable)
a) Young Scientists(<35years): 6
b) Senior Scientists: 11

7. List of participants (Confirmed): Portal just opened (Probable 200 candidates)

S.N Name of Affiliated Email Contact No
o. Participant Department Id (Office &
and Institute Mobile)
(With full
address)

*Note: To avoid any failure for consideration of submitted application, please do not make any changes in
the prescribed format of this document.

**Annexure No.(If any):

3|Page
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UGC-DAE Consortium for Scientific Research

(An Autonomous Institution of University Grants Commission, New Delhi)

‘mwm-mmﬁm%ﬁmww

Ref: Date: 15-05-2023

Sanction Order

To,

The Registrar/Principal/Financial Authority,

Through Dr. AYAN MUKHERJEE

COLLEGE OF COMMERCE, ARTS & SCIENCE, PATLIPUTRA UNIVERSITY

Subject: Collaborative Research Scheme(CRS) Project of UGC-DAE CSR entitle " by Dr.
AYAN MUKHERJEE.

Dear Madam/Sir,

In continuation to our sanction letter the CRS project submitted to UGC-DAE CSR by Dr. AYAN
MUKHERJEE of your institution has been approved by the competent authority. The principal
collaborator from UGC-DAE CSR is Dr. Ram Janay Choudhary.The details of the remittance are
given below:

Student fellowship(@

%14,000/- pm+HRA) Consumable | Contingency | Total Amount | Date of remittance | PFMS Ref. No.

30 330,000 315,000 345000 0000-00-00 C032392284800

No overheads are available under this scheme

This project has been approved as per the guidelines given below:

1. This is a Collaborative Research Scheme (CRS) of UGC-DAE CSR. In view of the complex and
involved nature of the experiments, any publication emerging under the project must be of
collaborative in nature with due consents from the scientists at UGC-DAE CSR and/or DAE centres,
and in consultation with the Principal Collaborator/Coordinator. Following phrase must be included
in the acknowledgement: “This work was partially/fully carried out using the facilities of UGC-DAE
CSR. The authors acknowledge the financial support from UGC-DAE CSR through a Collaborative
Research Scheme (CRS) project number .”

2. This project is sanctioned for one year but it may be extended on yearly basis subject to a total
period of three years.

3. In case the CRS project has been approved without student fellowship, it will not be possible to
grant student fellowship in subsequent years as well.

4. The PI must ‘Apply for an Experiment Time’ through our online user portal
https://csruserportal.com/ for utilization of each experimental facility each time.

5. The project will be reviewed at the end of each year to consider sanction and financial allocation
for the succeeding year.
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6. The release of grants for the subsequent years can be made only upon receipt of funds from UGC towards
the scheme. A separate sanction order will be issued for the subsequent years.

7. At the end of the financial year (i.e. by March 31) the PI should submit:

(i) Utilization Certificate in the format provided at our website for the amount spent and

(ii) A Statement of Expenditure duly signed by the Registrar/Principal/competent financial authority
of your university/institution to the Centre-Director of respective Centre. The release of funds for the
subsequent year(s) can only be made after receiving the above documents.

8. The UGC-DAE CSR will be able to reimburse the travel expenses to Project Investigators as per
rules, limited to 2nd AC train fare visiting a centre on project work. However, the student
participant is permitted for a sleeper class train fare by the shortest route and is as per prevailing
norms of UGC-DAE CSR.

Rules for selection of a CRS project fellow

The CRS project fellow (if approved) should be made by an open selection procedure as per UGC
guidelines. The recruitment procedure should be completed within 3 months after the release of the
sanction order. The details for recruitment are given below:

# | Designation Remuneration | Qualifications

M.Sc. (not earlier than 3 years) with a minimum of 55% marks in the
314,000 + HRA | concerned subject (for Science)
M.E. / M. Tech. (not earlier than 3 years) 1st Class (for Engineering)

CRS Project Fellow
(Junior) -I

After completion of 2 years as a CRS Project Fellow (Junior) -1

CRS Project Fellow + at least one research paper in a reputed SCI journal

316,000 + HRA

(Senior)-I + assessment of the student by a 3 member expert committee approved
by the Centre-Director
Same as (1)
3 CRS Project Fellow 231,000 + HRA + valid JEST/GATE/NET-JRF/Lectureship/UGC-CSIR NET JRF/Lectureship

(Junior)-Il + Ph.D. registration of the student under the supervision of the Pl at the

University where PI's institute is affiliated

After completion of 2 years as a CRS Project Fellow (Junior)-Il

+ at least one research paper in a reputed SCI journal

+ assessment of the student by a 3 member expert committee approved
by the Centre-Director

CRS Project Fellow

(Senior)-lI %35,000 + HRA

1. All recruitment should be authorized by a selection committee as per rules of
University/Institution in which the PI is working. The advertisement should be widely circulated
electronically and a copy should be sent to the Principal Collaborator.

2. For appointing a student in the CRS project, the interview panel must be approved by the Centre-
Director of the respective Centre. The PI should inform the interview schedule as least 2 weeks in
advance. The entire process should be conducted in an online/hybrid mode.

3. A UGC-DAR CSR nominee along with Principal Collaborator is needed for all interviews and
upgradations.

4. For all appointments, it has to be mentioned that it is on purely temporary basis and will co-
terminate with the CRS project. Leave rules for the appointed fellow will be as per the host
institution of PI.

5. Appointment of student in the project is not permitted in the second or third year of the project.
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6. While appointing as well as upgrading, a copy of relevant documents including CV along with
educational qualification documents (incl. NET/GATE, etc.), minutes of the selection
committee/upgradation committee, appointment letter, joining report etc. must be send to the
Centre-Director of the respective Centre.

7. The student appointed under this project should spend a substantial amount of time at UGC-DAE
CSR.

8. Contingency fund to be utilized for computational work, purchase of stationary and other
consumables pertaining to the concerned project. No grant is allocated for any capital
equipment/asset.

Copy to: Through User Portal to: Director, concerned Centre-Director, User Office, Dr. AYAN
MUKHERJEE, Dr. Ram Janay Choudhary, AO for information.

Narian Kr.Lengay
Administrative Officer-I

(UGC-DAE CSR)
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0 CRS Project Proposal at UGC-DAE Consortium for Scientific Research

CRS/2022-23/1189

Chosen Centre: Indore

Project details

Project title:

Biomaterial template derived metal doped NiCo204 nanostructure
for improved supercapacitor electrode.

Type of Project:

In-house facilities of Indore Centre

Name(s) of Principal Collaborator from UGC-DAE CSR:

Dr. Ram Janay Choudhary

Is there an ongoing CRS project of UGC-DAE CSR as a

PI? No
Financial support required from UGC-DAE CSR? Yes
Require Fellowship for a Student? Yes
Consumable (MAX 50,000/- PER YEAR): 50000
contingency (MAX 15,000/- PER YEAR): 15000
Do you have any ongoing/submitted project with No

SERB/UGC/CSIR/BRNS or other funding agencies?

Personal Information

Name of the Principal Investigator (PI):

AYAN MUKHERJEE

Date of Birth:

1984-09-23

Designation:

ASSISTANT PROFESSOR

Affiliation:

COLLEGE OF COMMERCE,ARTS & SCIENCE

Official E-mail address:

ayan@cocaspatna.ac.in

Postal address:

DEPT. OF PHYSICS, COLLEGE OF COMMERCE, ARTS & SCIENCE,
OPPOSITE RAJENDRA NAGAR TERMINAL, PATNA-800020

Co-Principal Investigator

Name of the Principal Investigator (PI):

SANTOSH KUMAR

Date of Birth:

1969-12-05

Designation:

ASSOCIATE PROFESSOR

Affiliation:

COLLEGE OF COMMERCE,ARTS & SCIENCE

Official E-mail address:

santosh.phy@cocaspatna.ac.in

Postal address:

DEPT. OF PHYSICS, COLLEGE OF COMMERCE, ARTS & SCIENCE,
OPPOSITE RAJENDRA NAGAR TERMINAL, PATNA-800020

Bank Details

Beneficiary Name

COC U.G.C. FUND

Account Number

1646244527

Bank Name

CENTRAL BANK OF INDIA

IFSC Code

CBIN0283757

Branch Name

COLL OF COMMERCE PATNA EXT CTR

Finance Authorities

Account Officer's Name

DR. INDRAJIT PRASAD ROY
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Account Officer's Email

principal@cocaspatna.ac.in
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Title of Project: Biomaterial template derivethetal doped NiCeO4 nanostructurefor improved
supercapacitor electrode.

Introduction: The demand ofyreenenergy is increasingn rapid pace The striking challenge for most
renewable energy system is its storage capacity. High enerdyginpdowerdensityarethe major criteria for
adecenttorage device. Smtensive rgearch for efficient energy storage system is in high den@Gndently
supercapacitors have attracted significant attention as a novel energy storage system due to-thgir ultra
charge and discharge rate, outstanding stability, long life cycle, smart size and extrempbmnaghdensity.
Thus development ofosteffectiveimprovedsupercapacitoglectrodess of prime interest.

Nickel cobaltite (NiCeO4), with high electrochemical activity, large specific capacitance, and rich
sourceshas become a new class of energy storage matereéfdrochemical supercapacitectrodewhich
facilitates to relieve the pressure of energy crisis and environmental poll@itnsevere nanoparticle
aggregation and tremendous interfacial resistance can limit its practical applicalsonge eletrochemical
performance of electrode materials is highly dependent on their fabrication process, nanoscale structure,
electronic configurationpore volumesurface areand crystallinity.So, doping the material can reveal some
solutions.

Aim of the project is to develop an excellent supercapacitor electrode material using cost effective
biomaterial templatel he main plan is to use bigaste materials in developing supercapacitor electrode
which in turn will maintain theenvironmetal sustainability The new electrodevith unique porous
morphologywill be capable of delivering energy storage capacity higher than state of the art, and for longer
cycle life.

Objectives: The main objectives of this projeate

x Synthesiof metaldoped NiCeO4 porousnanostructureising lowcost biomaterial template.

x Characterization of the samples usingay diffraction (XRD), transmission electron microscope
(TEM), scanning electron microsco(fEM), Dynamic Light Scattering, UWis spectrophtometer,
Raman spectrometer, FTIR spectrometer tagnetic properties will also be analyzed for better
knowledge acquisition.

X Cyclic Voltammetry (CV) and Galvanostatic charge discharge (GCD) wilkkéto investigate the
electrochemical performance. a\vill try to increase capacity retention as well as decrease the
capacitance loss. Impedance spectra will be measured by LCR meter to study the ionic conductivity
and specific resistance of tekectrode material.

x Details studyon dependance of electrochemical performance of electrode mater@aistheir
fabrication processdoping, nanoscale structure, particle size, surface area, pore volume and
crystallinity will be investigatedAs changes in electrongonfigurationaffectsthe supercapacitance
properties, so we will study the properties like electronic lgamionic state, spin polarizatiogtc.
in detailsand will try to connect the role of changes in electronic structure with the enhanced
supercapacitive properties.

X  Prototype of supercapacitor electrode will be designed for improved supercapacitor.

Novelty of the proposal The novelty of the proposal lies tme use of lowcost biomaterial template to get

a specified structure which will increase the porosity of the electrode material hence the material will show
better electrochemical propertid$e use of bio waste material will further help us in attaieingronmental
sustainability Also doping withmetal like Ni,Zn, etc.to increase the conductivity which will solve the problem

of tremendous interfacial resistance for nickebaltitebasedelectrodesThe work will help to fabricate low

cost ecafriendly electrode material.

Methodology: First of all NiCo,04 will be synthesized by hydrothermal process. Lengt biomaterial
template such asdustrial cottonrice husketc.will be used to obtain different shages better porosityvhich



is important for supercapacitor electroditetal (Ni, Zn, etc.)doping will be done to limit the interfacial
resistanceWe required 6 months for material synthe¥ig will try to adopt ecdriendly green process in
samplesynhesis. The obtained samples will be calcinated to attain proper pfAdse.samples will be
characterized by XRD,TEM, SEM, Dynamic Light Scattering, UVis spectrophotometer, Raman
spectrometer, FTIR spectrometer. The magnetic characterization will adlemédt seems that it will require
about next 12 months for those characterizafidr. dielectric and electrical properties will be measured using
impedance spectroscopy and currexbltage measurements. The cyclic voltammetry (CV) and galvanostatic
chargedischarge (GCD) electrochemical measurements of the fabricated supercagacitadewill be
carried out using electrochemical measurement set up at different scan rates at room tenier &xiensive
GCD and CV measurement will be complewith next 6 monthsThe performance ahe electrode material
will be testedon basis ofvarious parameter The developed materials will be used to design and fabricate
improvedsupercapacitord.he lastl2 monthawill be used to analyze the data and made them published. If any
significant outcomes were obtained then we will also plan for fillitigy patent.
Possible Outcomes:
™ Low-cost, highly porous supercapacitor electrode will be fabricated which can leerienied at future
energy storage devicesth reduced dimension and weiglife will try to deposithin film electrodes
as it issuitable for device design.
™ Advance characterization of the electrode material will be useful to understadépbedence of
electrochemical performance on different parameters. Development of devices with selective parameter
can give better understanding of the performance.
™ Patent and research publications will be aimed to highlight the developments of the ¢oregesech
work.
Characterization facilities required from UGC-DAE-CSR centers

(a) Selectedtsucturaland morphological perties(XRD, SEM, TEM, Raman Spectroscop{h)
Optical propertieUV-Vis spectroscopy, PL spectroscop) Magnetic propertie€SQUID-
VSM), (d) Electronic propertieéXPS).
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