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One-pot synthesis of g-C3N4/MnO, and g-CsN,/
SnO, hybrid nanocomposites for supercapacitor
applications

Jithesh Kavil,® P. M. Anjana,® Pradeepan Periyat*® and R. B. Rakhi & *®

Carbon materials with layered structures with their unigue surface area and charge transport properties
have been attracting significant attention as electrode materials in renewable energy storage devices.
The rapid agglemeration of layered materials during electrochemical processes reduces their shelf life
and specific capacitance, which can be prevented by the introduction of suitable spacers between the
layers. Herein, we report the electrochemical performance of MnO, and SnO; metal oxide spacers
incorporated layered graphitic carbon nitride g-CsN4 in a symmetric two electrode configuration. The
as-prepared g-C3N4/MnO; and g-CsN4/SnO= hybrid nanocomposites act as efficient electrode materials
for symmetric supercapacitors. The performance of the electrode materials is compared with that of
bare g-CsNs. A remarkable increase in specific capacitance was obtained for the g-CsNa/MnO;
composite electrode (174 F g~%) when compared to the bare g-CsN; electrode (50 F g %) and g-CsNa/
SnO; electrode (64 F g™Y). At a constant power density of 1 kW kg™' the symmetric supercapacitors
based on g-CzNa, g-C3Na/Sn05, and g-CsN4/MnO; electrodes exhibited energy densities of 6.9, 8.8 and

rsc.li/sustainable-energy 241 W h kg ! respectively.

1. Introduction

The storage of renewable energy and its release upon demand
has been a significant technological matter of contention in
recent years."” Lithium-ion (Li-ion) batteries have been
successful for the storage of renewable energy with high energy
density.** However, next generation hybrid vehicles, regenera-
tive braking systems, and high power electronic devices
demand high power density, large cycle life, and remarkably
high safety and low cost. Supercapacitors have been widely
employed as an alternative or in support of Li-ion batteries to
address these demands.®® Supercapacitors possess much
higher power density, excellent cycle stability, a wide tempera-
ture range of performance, intrinsically safe charge storage
mechanism and they can be charged and discharged in
seconds.”® Supercapacitors store charges either non-
faradaically (EDLC capacitors) or faradaically
(pseudocapacitors).”

Nanocarbon materials such as activated carbon, carbon
nanotubes, reduced graphene oxide and graphene oxide are
widely used as electrode materials in EDLCs due to their high
surface area and electronic conductivity.'® Nitrogen or sulphur
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doping in carbon-based materials is usually carried out to
increase the wettability of the electrode surface with the elec-
trolyte.""* However, nonmetal doping creates chemical inho-
mogeneity and thereby reduces the shelf life of the electrode
material.

Graphitic carbon nitride g-C3;N, has emerged as an alterna-
tive for purely carbon-based EDLC electrode materials owing to
its low cost, chemical and mechanical stability and intrinsically
high nitrogen content."”® The lone pair of electrons present in
the N atom of the ring structure of g-C;N, induces more polarity
in the molecule and enhances the wettability and the charge
carrier mobility of the material.**

Bulk g-C;N, exhibits a very low EDLC specific capacitance of
71 F g ' and 81 F g ' at a current density of 0.5 A g ' and
0.2 A g™ respectively due to its inherently low specific surface
area and conductivity.'” Reports suggest that the electro-
chemical properties of bulk g-C;N, can be enhanced dramati-
cally by the incorporation of pseudocapacitive phases into the
matrix of bare g-C;N, which will facilitate the charge transport
by a synergistic effect between faradaic and non-faradaic
processes of electron transport.***!

Transition metal oxides (TMOs) such as, RuO;, MnO,, V,0s,
TiO,, Sn0, etc. and Prussian blue (PB) are widely used as
pseudocapacitive electrode materials. An ultralong V,0s@-
conducting polypyrrole composite exhibited enhanced super-

capacitor performance along with syperiorsate capapility and
improved cycling stability.’ A dESHSREASE BT tech-
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g-C5Ng with plenty of lone pair electrons on the two dimensional (2D) lamellar structures have
attracted remarkable attention as an electrical double layer (EDLC) supercapacitor electrodes due
to their surface polarity and wettability with electrolyte molecule. However, the agglomeration of
the exfoliated g-C3N4 sheets during the electrochemical process curtails their accessible electroactive
surface area so that specific capacitance get reduces considerably. Here in for the first time in the
literature, we report a 2D nanohybrid structure of g-C3N4/MoS; having attractive electrochemical
properties than bare g-C3N; and MoS;, owing to the wonderful flower shaped morphology of
the synthesized pseudocapacitive semiconducting MoS; phase which acts as spacers in between
the layers of g-CsNs. The specific capacitance of bare g-CsNy and MoSzis 10 Fg~' and 14 Fg~!
respectively however hybrid material g-C3N4/MoS; exhibits a specific capacitance value of 45.5 Fg~'.
This remarkable hike in specific capacitance can be attributed to the synergistic effect of both faradaic
and non-faradaic process of energy storage.

© 2019 Published by Elsevier B.V.

1. Introduction energy storage has been a bottleneck in the renewable energy
market and there is a global search for technically viable en-
ergy storage devices. Although Lithium-ion batteries have been
used as an excellent energy storage device it is unsuitable for

catering the huge power needs of modern electronic devices

As the demand for renewable energy sources for fulfilling the
future energy needs of the world is urgently on the rise, the
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and hybrid vehicles [1,2]. The development of novel materials
with high energy density as batteries and power densities as

supercapacitors is the present-day challenge among the scientific
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Clean and potable water is a growing concern around the globe. Among the different water pollutants, heavy
metal ions pose a serious health concern to all living beings. The quest for new adsorbents to remove heavy metal
ions received a boost with the development in the field of metal-organic framework (MOF). The advancement in
synthetic strategies and designing of MOF enabled the researchers to tune the adsorption characteristics and tailor
the material specific to a heavy metal ion. Similar to MOF, graphene-based two-dimensional and three-

dimensional materials are also promising due to the diverse functionalization possibilities and cost-
effectiveness. There had been growing interest in applying MOF and graphene-based materials for the removal
of heavy metal ions in the past decade. This review summarizes these developments in detail.

1. Introduction

The scarcity of clean water has been an ever-rising concern for hu-
manity. The factors such as urbanization, population growth, industrial
production, climate change, uncontrolled mining, etc., are the major
contributions to the deterioration of water quality [1]. As we all know,
the most common and highly dangerous water pollutants are heavy
metals [2-4]. Based on the health importance, heavy metals are classified
into four categories such as essential metals (Cu, Zn, Co, Cr, Mn, and Fe),
non-essential metals (Ba, Al, Li, and Zr), less toxic metals (Sn and As) and
highly toxic metals (Hg, Cd, and Pb) [5]. Due to the extreme health
hazards of heavy metal pollution, the harmful effect of metal ions and
their removal methods has been extensively studied [6-10].

The conventional water treatment techniques include coagulation-
flocculation, solvent extraction, reverse osmosis, electrodialysis, ion
flotation, ion exchange, and adsorption [11-17]. Among all these
methods, adsorption is the most accepted and widely used method due to
its simplicity and efficiency. The various adsorbents include activated
carbon, chitosan, zeolites, and clays [18-21]. Among the various adsor-
bents, activated carbon is the most preferred adsorbent due to its low cost
and availability [22,23]. However, the disordered structure of amor-
phous carbon restricts the fundamental studies and structural optimiza-
tion for improved removal performance [24]. Therefore there is a decline
in the acceptability of activated carbon in the large-scale application for
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water treatment.

With the recent growth of nanotechnology, a new class of adsorbents
has emerged, which has much more efficiency and selectivity when
compared to conventional adsorbents [25]. Such nano-adsorbents
include carbon nanotubes [26-28], iron oxides [29,30], MOFs [31,32],
graphene-based materials [33,34], manganese dioxide-based nano-
materials [35,36] etc. These nano-adsorbents are promising candidates
in environmental remediation due to their high surface to volume ratio,
surface modifiability, reversibility, biocompatibility, and selectivity. The
surface modification of nano-adsorbents is known to enhance the selec-
tivity of nano-adsorbents towards a particular pollutant [37].

MOFs are considered to be an excellent platform for removing toxic
materials from water because of their fascinating structure and salient
physical properties like tunable pore size, large pore volume, high spe-
cific surface area, and the possibility of case-specific tailoring of basic
molecular architecture [38]. The structure of a MOF can be engineered
by the careful choice of a metal ion and an organic linker. By grafting
various functional groups such as those bearing different polarity, acid-
ity, hydrophilicity, and by tuning the size of the organic linkers,
respectively, the pore sizes and pore/surface properties of MOFs can be
adjusted. Functionalization can be achieved by using organic linkers
during the synthesis or by a post-synthetic modification route.
Post-synthetic modification is an effective and practical tool for the
modification of the structure and properties of MOFs. Functionalization
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One-pot synthesis of g-C3N4/MnO, and g-CsN,/
SnO, hybrid nanocomposites for supercapacitor
applications

Jithesh Kavil,® P. M. Anjana,® Pradeepan Periyat*® and R. B. Rakhi{*®

Carbon materials with layered structures with their unigue surface area and charge transport properties
have been attracting significant attention as electrode materials in renewable energy storage devices.
The rapid agglomeration of layered materials during electrochemical processes reduces their shelf life
and specific capacitance, which can be prevented by the introduction of suitable spacers between the
layers. Herein, we report the electrochemical performance of MnO, and SnO, metal oxide spacers
incorporated layered graphitic carbon nitride g-CsN4 in a symmetric two electrode configuration. The
as-prepared g-C3N4/MnO; and g-CsN4/SnO= hybrid nanocomposites act as efficient electrode materials
for symmetric supercapacitors. The performance of the electrode materials is compared with that of
bare g-CsNs. A remarkable increase in specific capacitance was obtained for the g-CsN4/MnO;
composite electrode (174 F g~) when compared to the bare g-CzN, electrode (50 F g~%) and g-CsNa4/
SnO; electrode (64 F g™Y). At a constant power density of 1 kW kg™' the symmetric supercapacitors
based on g-CzNa. g-C3Na/S5n05, and g-CsN4/MnO; electrodes exhibited energy densities of 6.9, 8.8 and

rsc.li/sustainable-energy 241 W h kg ! respectively.

1. Introduction

The storage of renewable energy and its release upon demand
has been a significant technological matter of contention in
recent years."” Lithium-ion (Li-ion) batteries have been
successful for the storage of renewable energy with high energy
density.** However, next generation hybrid vehicles, regenera-
tive braking systems, and high power electronic devices
demand high power density, large cycle life, and remarkably
high safety and low cost. Supercapacitors have been widely
employed as an alternative or in support of Li-ion batteries to
address these demands.”® Supercapacitors possess much
higher power density, excellent cycle stability, a wide tempera-
ture range of performance, intrinsically safe charge storage
mechanism and they can be charged and discharged in
seconds.”® Supercapacitors store charges either non-
faradaically (EDLC capacitors) or faradaically
(pseudocapacitors).”

Nanocarbon materials such as activated carbon, carbon
nanotubes, reduced graphene oxide and graphene oxide are
widely used as electrode materials in EDLCs due to their high
surface area and electronic conductivity.'® Nitrogen or sulphur
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doping in carbon-based materials is usually carried out to
increase the wettability of the electrode surface with the elec-
trolyte.""* However, nonmetal doping creates chemical inho-
mogeneity and thereby reduces the shelf life of the electrode
material.

Graphitic carbon nitride g-C3;N, has emerged as an alterna-
tive for purely carbon-based EDLC electrode materials owing to
its low cost, chemical and mechanical stability and intrinsically
high nitrogen content."”® The lone pair of electrons present in
the N atom of the ring structure of g-C;N, induces more polarity
in the molecule and enhances the wettability and the charge
carrier mobility of the material.*

Bulk g-C;N, exhibits a very low EDLC specific capacitance of
71 F g 'and 81 F g ' at a current density of 0.5 A g ' and
0.2 A g ' respectively due to its inherently low specific surface
area and conductivity.'”” Reports suggest that the electro-
chemical properties of bulk g-C3N, can be enhanced dramati-
cally by the incorporation of pseudocapacitive phases into the
matrix of bare g-C;N, which will facilitate the charge transport
by a synergistic effect between faradaic and non-faradaic
processes of electron transport.***!

Transition metal oxides (TMOs) such as, RuO;, MnO,, V,0s,
TiO,, SnO, etc. and Prussian blue (PB) are widely used as
pseudocapacitive electrode materials. An ultralong V,0s@-
conducting polypyrrole composite exhibited enhanced super-

capacitor performance along with syperiorsate capapility and
improved cycling stability.’ A dESHSHEASNE DI tech-
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g-C3N4/CuO and g-CzN,4/Coz0,4 nanohybrid
structures as efficient electrode materials in

symmetric supercapacitors

Jithesh Kavil,? P. M. Anjana,®® Deepak Joshy,? Ameya Babu,? Govind Raj,? P. Periyat*?

and R. B. Rakhi® *b<

Metal oxide dispersed graphitic carbon nitride hybrid nanocomposites (g-CsNa/CuQ and g-CzN4/Cos04)
were prepared via a direct precipitation method. The materials were used as an electrode material in
symmetric supercapacitors. The g-CsN4/Coz04 electrode based device exhibited a specific capacitance
of 201 F g ! which is substantially higher than those using g-CzN4/Cu® (95 F g~) and bare g-CzN,4
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electrodes (72 F g~%). At a constant power density of 1 kW kg™, the energy density given by g-CsNa4/

Co304 and g-CsNa/CuO devices is 27.9 W h kg~ and 13.2 W h kg™ respectively. The enhancement of
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Introduction

Renewable energy storage and its supply upon demand have
been a major challenge for researchers owing to the short life
span and poor power delivery of conventionally used lithium-
ion batteries." The supercapacitor has been recognized as
a suitable storage device that can be used in combination with
batteries to mitigate the power delivery problems associated
with batteries.>* Supercapacitors possess excellent performance
recyclability due to the absence of any mass transfer between
the electrodes." Carbon-based electrode materials have been
used conventionally in supercapacitors owing to their high
surface area and storage capacity.®® Nitrogen-doped carbon
allotropes emerged recently as supercapacitor electrodes, which
show excellent electrode electrolyte interaction due to the
presence of lone pair electrons on the nitrogen atom.”
Graphitic carbon nitride (g-C;N,) is considered as an
intrinsically nitrogen-rich system with lamellar structure. It is
the most stable allotrope of carbon nitrides at ambient atmo-
sphere, but it also has rich surface properties that are attractive
for many applications including supercapacitor electrode and
hydrogen evolution photocatalyst.* The polymeric structure of
g-C3N, arises from the repetition of tri-s-triazine (symm. 1,3,5
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the electrochemical performance in the hybrid material is attributed to the pseudo capacitive nature of
the metal oxide nanoparticles incorporated in the g-CsN4 matrix.

triazine) units and the 2D lamellar structure arises from the
weak van der-Waals interaction between the layers. The lone
pair of electron on nitrogen could provide surface polarity on
the electrode material and that could offer several binding sites
for the electrolyte ions to interact with the electrode surface.’
However, the semiconducting nature, low surface area and the
agglomerated layer structure limit its application as a super-
capacitor electrode.™

As in other carbon electrodes, the charge storage in g-C;N, is
due the formation of electrical double layer at the electrode-elec-
trolyte interface (EDLC) which is non-faradaic in nature. However
the pseudo capacitive behavior in transition metal oxides (TMO),
sulphides and conducting polymers arises due to the fast and
reversible redox process between the electroactive material and
electrolyte molecule (faradaic process)."* Thus TMO with pseu-
docapacitive nature can be suitably coupled with g-C;N, layer
structure to mitigate the limitations of bare g-C;N, electrodes.'

The commonly used transition metal oxides are ruthenium
oxide,” manganese dioxide," tungsten oxide," nickel oxide,* etc.
Among them, Co;0, and CuO have received a great deal of
attention due to their economically viable and environmentally
friendly nature.** Moreover, as reported by Zhou et al. Co,0,
shows a very high theoretical capacitance of 3560 F g~ with an
excellent shuttling between its Co®” and Co*" ions during electro-
chemical process.**! In a recent report by Zheng et al. mesoporous
Co30, was anchored on the g-C3;N, surface, and the composite
material showed a specific capacitance value of 780 F g~ ' at
a current density of 1.25 A g "> In another attempt, Shim et al
fabricated a supercapacitor from carbon and CuO anchored g-

C3N,, which has given a specific capgcirauee yalnepf247,2 Fg "at
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Abstract

Herein, we report the synthesis of a hybrid nanocomposite containing one dimensional (1D) TiO, nanotube supported over
a two dimensional (2D) network of conducting graphitic carbon nitride (g-C3;N,) nanosheets by a facile hydrothermal strat-
egy. Symmetric supercapacitors based on the hybrid composite electrodes were fabricated and their electrochemical energy
storage performances were evaluated and the results were compared with individual component based supercapacitors. The
symmetric supercapacitor based on the composite with 1:4 weight ratios of TiO, and g-C3;N, exhibited a remarkable increase
in the specific capacitance in comparison with the individual components. The improvement in electrochemical behavior
of the composite sample was attributed to the increase in surface area of the composite due to the spacer effect of titania

nanotubes in the 2D g-C;N, nanosheets.

1 Introduction

In the event of the glaring problem of depletion of conven-
tional non renewable energy sources staring at us in the eye,
not to mention the huge amounts of pollution caused by such
sources, the question of global energy demand for a clean
and abundant energy source needs to be solved and requires
an imminent solution. With solar energy being at present
the best promising alternative, the problem associated with
this technology that of storing the energy harvested requires
urgent and detailed attention. It is due to this, energy stor-
age devices such as supercapacitors hold the present day
researcher’s interest. Supercapacitors store energy by incor-
porating high surface area electrodes and thinner dielectrics
rather than chemicals, unlike conventional batteries, and has
been considered as an alternative power source because of
their durability and ability to charge and discharge within
a short period of time [1-3]. Transition metal oxide based
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pseudocapacitors which store energy via faradaic mecha-
nism are having superior electrochemical capacitance as
compared to the carbon based electrical double layer capaci-
tor, as in the latter, the capacitance purely depends on the
limited accumulation of charge at electrode—electrolyte
interface [4-9]. So far reported successful candidates among
the various metal oxides used in supercapacitors, like the
ruthenium oxides, has the disadvantage of being expensive
and are also toxic [10]. Among the low-cost transition metal
oxides, TiO, nanotubes (TNT) has shown promise in elec-
trochemical applications recently [5]. TiO, holds particular
interest due to its environmentally benign chemical nature,
stability and low cost [11-14]. Ramadoss et al. reported the
use of TiO, nanorod arrays prepared on the fluorine doped
tin oxide substrates using a facile hydrothermal method and
the nanostructures were employed as the electrode mate-
rials for supercapacitors with a specific capacitance of f
85 uF cm~ at a scan rate of 5 Mv s™" in the three electrode
configuration [15]. Zhou et al. reported the fabrication of
supercapacitor electrode using three-dimensional (3D) nano-
porous hydrogenated TiO, network film on titanium sub-
strate by a controllable method, exhibiting a specific capaci-
tance of 1.07 mF cm™ at a scanrate of 50 mV s~! in the three
electrode configuration [16]. Unfortunately, specific capaci-
tance of TiO, nanotube supercapacitors are very small and it
drops continuously on increasing the scan rate due to its low
electrochemical activity and poor conductivity [17-19]. In

order to overcome these limitatins, several attempts have
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B-Ni(OH), supported over g-C3N4: A novel catalyst for para-nitrophenol !
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ARTICLE INFO ABSTRACT
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B-Ni(OH), supported over g-CsN4 was synthesized by two simple approaches. Its catalytic activity in reducing
hazardous para-nitrophenol (PNP) to the industrially important para-aminophenol (PAP) was studied in detail.
The applicability of this material as a supercapacitor electrode was also studied. The material shows 100%
conversion efficiency with a rate constant of 65.4410 x 10 s, The catalytic efficiency and the supercapacitor
electrode behaviour of the material can be explained based on the structure of p-Ni(OH); nanoparticle and the

synergy between p-Ni{OH); and g-CalNs.

Introduction

There has been a global awareness of green chemical technologies
and sustainable energy solutions in the last decade. Green energy
technology and the availability of drinking water constitute the core of
sustainable development goals (SDGs) [1]. These modern energy and
environmental goals have opened a new world of opportunities and
challenges for nanotechnology. Scientists and stakeholders are scaling
up their innovations and investments in nanomaterials that can be
employed as functional materials in renewable energy conversion,
storage, water sanitation, green chemical conversions, etc [2].

The marine ecosystem is an integral part of sustainable growth, and
its contamination leads to the development of ‘dead zones’ with very
low oxygen concentrations [3]. Marine resources are alarmingly
threatened due to man-made pollutants, including fertilizers, oilspills,
pigments, etc. The nitroaromatic compounds form an important class of
pollutants. They are extensively used to produce pigment dyes, phar-
maceuticals, explosives, pesticides, etc., and is released into the envi-
ronment in large quantities [4]. Agricultural and industrial wastewater
containing nitroaromatic compounds can cause serious health hazards
to animals and plants [5,6]. Among the different nitroaromatic com-
pounds, the most widely used compound is para-nitrophenol (PNP). PNP
can easily accumulate in the surface and groundwater systems as it is
highly stable and non-biodegradable [7]. According to The US

* Corresponding authors.

Environmental Protection Agency, the upper limit of PNP in drinking
water is 10 ppb [6]. Hence, efficient methods for the removal of PNP
from water are required.

The hydrogenation of PNP to para-aminophenol (PAP) has attracted
a lot of interest in recent years. The process removes PNP through its
conversion to PAP. PAP has a profound use in analgesic and antipyretic
drugs, photographic developers, corrosion inhibitors, and hair dyeing
agents [3]. Catalytic reduction of PNP using sodium borohydride
(NaBH4) in the presence of nanoparticles of noble metals (Pd, Ag, Pt,
Au), non-noble metals (Co, Ni, Cu) and bi-metallic alloys has been
widely studied [9-15]. To make the reduction process cost-effective,
there were attempts to replace the metal catalysts with transition
metal oxide nanoparticles [16,17]. Among the different metal oxides,
nickel oxide has been reported to have the best catalytic efficiency
compared to iron and cobalt oxides [18]. However, the nickel oxide
nanoparticle surface tends to be less stable, especially under moist
conditions leading to the growth of a nickel hydroxide layer on its sur-
face [19]. Hence it is better to engineer nickel hydroxide nanoparticles
as a catalyst for the reduction of PNP. Previous studies using o-Ni(OH);
shows that the material exhibited catalytic performance. The catalytic
efficiency of a-Ni(OH)2 depends on the extent of exposure of Ni®" jons to
the reactant species. Since the w-Ni(OH); has a layered structure, the
exposure to Ni* for the reactant species can be tuned by adjusting the
morphology, specific surface area and the interlayer spacing between

E-mail addresses: govind@mecelt.ac.in (K. Govind Raj), rakhiraghavanbaby@niist.res.in (R.B. Rakhi).
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Investigation of the device Performance in 1T and 2H
Phase of MoS, based Symmetric Supercapacitors
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Abstract

MoS, based transition metal dichalcogenide electrodes have received great deal
of attention as electrode in energy storage devices. However the bulk phase of
MoS, (2H) with semiconducting nature suffers inherently low electrochemical
properties due to small surface area and electrical conductivity. Conducting phase
of MoS, (1T) have relatively high surface area due to the two dimensional lamellar
structure and have excellent conductivity. In the present work both
semiconducting and conducting phases of MoS, were synthesized by
hydrothermal method. Materials were employed as electrode in symmetric super
capacitor devices in 1M KOH electrolyte. Electrochemical studies indicates that
the supercapacitor device fabricated from 1T MoS, exhibited a specific
capacitance of 510 Fg™* which is fivefold greater than the performance of 2H

MoS,.
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Greetings from the Spoken Tutorial Project!

We are truly grateful for the prompt Payment made to continue the
Training in your colleges. This indicates a high degree of acceptance of the
numerous benefits the Spoken Tutorial Courses are providing to the
students. Thank you for the same.

Find below the acknowledgement of Payment of Rs. 25000/- made by
Sree Narayana College, Kannur,Kerala on 25.06.2019.

UTR Number: / Transaction ID: SBIN619171563724.

Please treat this as a formal receipt. The official invoice will soon be
generated from our Accounts end and will reach you.

For and On behalf of
Spoken Tutorials,
Indian Institute of Technology Bombay

” )

c;»/ﬂfj_ft NN 4 i}{ 1.

Mrs. Shyama lyer
National Coordinator
Spoken Tutorial Project, II'T Bombay
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Subject: IIT Bombay | Spoken Tutorial - IT Software
Training Course @ S N College,Kannuir.

To: <bivithatk@gmail.com>

Cc: Vinu Joseph <vtomjoseph@gmail.com>

Dear Prof.Bivitha,

Greetings from |[IT Bombay | Spoken Tutorial IT
Software project.

Please find the formal receipt of the payment. Official
receipt will reach from IIT later.

Once again a warm welcome to the amazing
program and wish you all the best. Together we can
work for the benefit of the students of your
college.Please convey our best regards to the
Principal of the college and encourage other
faculties to participate in the program so that more
students will get the opportunity to go through the
course.

Thank you for the interest shown and | am assuring
you our support and guidance throughout.

Warm regards,

Vinu Thomas Joseph

Training Manager.

IIT Bombay ST Software Courses Training Program,
MHRD, NMEICT, Govt.of India.

Mob No.+91 - 9372116503.
Landline:-022-25764200.
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Welcome

Presidential
Address

Inaugural
Chief Guest

Felicitations

Vote of Thanks

9.00 am : REGISTRATION
9.30 am : INAUGURAL

: Dr C P Satheesh

: Sri. M E Sureshan

1.45 pm To 2.30 pm : Origin,History & Aesthetfics of Sﬂamb%
2.30 pm to 3.30 pm : Technical Session 2

3.30 pm to 4.30 pm ; Technical Session 3

4,30 pm o 5.00 pm : Interaction, Certificate Distribution

PROGRAMME

(Martial Arts Researcher & Silambam Workshop Cmrdlnator
Secretary, WSSA, Kerala State)

(Chairman, Kadathanad Kalari Vidya Pectam &
Patron, WSSA, Kerala State)

: Sri. Sreedharan K (Chairman, Vadakara Municipality)
: Sri. Silambam S Sudhakaran BA

(Founder President, WSSA)

: Dr Sheik Usman MA,Phd (Technical Director, WSSA)
: Smt.KTK Chandri (Ward Councillor)

: Sri. Silambam M G Sekar (joint Gen.Secr, WSSA)

: Sri. K Mohan Kumar Bcom (Treasurer, WSSA)

: Sri. A K Parthibhan BA (Org, Secr. WSSA)

: Sri.T Dhanapal BBA (Referee Chairman, WSSA)

: Sri. KV Muhammed Gurukkal

(Gurukkals Ayurveda Kalari Marma Chikilsa Kendram, Vadakara)

» Dr C Gangadharan (Martial Arts Researcher & Writer)
: Sri. K Mahithan

(Treasurer, Kadathanad Kalari Vidya Peetam}

: Sri. Vinod Kuttiyil

(Secretary, Kadathanad Kalari Vidya Peetam &
President WSSA, Kerala State)

10.45 am : TEA BREAK

11.00 am to 1.00 pm : Technical Session 1
(Chuvadukal, Vadivukal, Varshaikal) " of

1.00 pmto 1.45 pm : Lunch Break N

.
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(Silambam Demonstration & Training)
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(o) KERALA CL 039713
: MEMORANDUM OF UNDERSTANDING (MoU)
> FOR
k
i ACADEMIC COOPERATION
) This Memorandum of Understanding(MoU) agreement is executed on this 25" day of
October 2019
F
i BETWEEN
~ Ms. Nayana Sahadevan, daughter of Sri. N. Sahadevan, aged 31 years, Head, PG
l Department of Biotechnology. Chinmaya Arts & Science College for Women, Chala,
Kannur, now residing at ‘Madhur’, P.O. Kakkad, Kannur-G?OOOS on the first part
! ( here in after called as first party)
AND
#
Dr. Prasad B.O., son of Sri. C. Balakrishnan, aged 37 years, Head, Department of
; Zoology, Sree Narayana College, Kannur, now residing at F4/23, Kairali Nagar,
l Thottada P.0., Kannur -670007 on the second part( here in after called as second
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WHERE AS the first party who is the Head of the PG Department of Biotechnology
and authorised representative of Chinmaya Arts & Science College for Women,
Chala, Kannur, a self-financing college run by CMECT, Kannur has expressed her
willingness to the second party who is the Head of the Department of Zoology and

authorised representative of Sree Narayana College, Kannur, an aided college run by
Sree Narayana Trust institutions.

To establish relation between the two educational institutions, to enhance cooperation
between the two departments for academic activities and to cooperate with each other

in the process of inculcating higher level knowledge and sharing resources and

experiences for the benefit of students of both the institutions.

AND WHEREAS the second party has accepted the proposal believing that the,
academic tie up between the institutions would foster and support the academic

projects and resources from both the colleges for joint co-development of innovative
serv.
of three years from the date of this agreement upon the terms and condmons here.in

T T

ices. This agreement for the academic tie up between the institutions for a period
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' tlens and shall endeavour to promote collaborative activities in

'-"i-'~ nmdm and rese;
L7 x h areas of mutual interest on a basis of equality and reciprocity.

U‘hllse the service and expertise of the teachers of the respective colleges for mutual
_It s agreed to create a structured forum for peer to peer interaction, experience
sharing, and exchange of views among the faculty and students for better networking
and synergy.

Exchange of students-graduate and undergraduate to attend seminars, exhibitions and
workshops conducted by the two institutions.

The terms of cooperation for each specific activity implemented under the MoU shall
be mutually discussed and agreed upon by both the party.

This MoU shall remain in force for a period of three years from the date of this
agreement and shall be renewed for a further period on mutual consent of the party.
Each institution shall designate a liaison officer to develop and coordinate the specific

activities agreed upon.

F 4

g/ {m\l"‘

Signature of the first party Signature of the second party

In the presence of the following witnesses:
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VISION : Enlightenment Through Education,
Strength Through Organization.

SREE NARAYANA COLLEGE
KANNUR

ACCREDITED BY NAAC WITH ‘A’ GRADE (AFFILIATED TO KANNUR UNIVERSITY)
Sree Narayana College Kannur, P.O. Thottada, Kannur,Kerala , India - 670 007
sncollegekannur@gmail.com (&) 0497 - 2731085
@ www.sncollegekannur.ac.in
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3.5.1

Number of functional MoUs/linkages with institutions/
industries in India and abroad for internship, on-the-job
training, project work, student / faculty exchange and
collaborative research during the last five years.

List and Copies of Documents indicating MoUs / linkage/

Collaborations Yearwise
2020-21 e e S o
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Sree Narayana College, Kannur, Kerala
&
Remote Learning through Spoken Tutorial,
IT Bombay

Jointly organizes

MOODLE LMS

DURATION
Features 2020 May 23 to 27

& Al Teaching Faculty can (5 days)
participate
. : Registration Link
€ NoRegistration Fee for https://forms.gle/M4dfdFDg4fRINuXZ8

Participants

® Certificates will be issued
upon succesful completion of

test conducted by spoken Registration Deadline:
tutorial after lock down 2020 May 21

Co- ordinators
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About the Programme
UG and PG Life Science students can apply

Objectives

The course aims _ The number of participants is limited to 75 S mmm

- .. \ , [Re-ciccredited by NAAC with 'A' Grade)
£ f e & No Registration Fees

genis

an underst tanding of emerging viral, backerial Course will be conducted in MOODLE LMS 0
;_-E-. ._.w R

ol infectious ogents of global importonce

Learning Outcomes

E certificates will be provided to all
participants upon successful completion of
course

TWO WEEK ONLINE SHORT
TERM COURSE

Last date for Registration is 13th October on

S EMERGING INFECTIOUS

important emerging al and viral dis

Link for Registraion
https:/ /forms.gle fiqprEmUoGBYrL22Fa

DISEASES

COURSE DEVELOPMENT TEAM

Dr. Sarala Gopalakrishnan
Associate Professor of Microbiolagy, St. Pius X College, Rajapuram Organized by
Ms. Prajina P Dr. A. Sabu (Associate Prof., School of Llfe Department of
Assistant Professor of Microbiology, SN College, Kannur Sciences, Kannur University)
Dr. Ayana N Dr. K. K. Anilkumar (Former Head , Dept. of Mlcrublnlngr & IQAC
Assistant Professor of Microbiology, SN College, Kannur lerubmlugy, St. Pius X College, In collaboration with
Rajapuram )
Sri Ramesan CK Y e
Assistant Professor of Microbiology, SN College, Kanmnur Drganizing Committee KERALA ST.lTI COUNCIL
Dr. N.V. Vinod Dr. K. Ajayakumar (Principal, SN College, Kampyris: RO R- SCIENCE TECHNOLOGY
Assistant Professor of Microbialogy, St Pis X College, Rajapurams  MS.Prajina P (Head of the Dept.) E“ﬁ%%}i;%?g;e Narayana coffp R EHUIEﬂ" MENT
e e e kit Dr. Ayana N {Co- ordinator)
For further detalls contact :

Assistant Professor of Microbiolagy, St Pins X College, Rajapuram

., 9947295387 7 ayana2007@gmail.com 1?"30 OCTUBER 2020
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Dr Ayana N

Assistant Professor of M icrobiology

Sree Narayana College. Kannur

T'o

The Divoymn Mwb@y JEME&M(T
K Soncchmaagy Dommtissioy

KSCSTE. Thiruvananthapuram

I wish to conduc ine short ter . i ecti i :
" ‘ duct an online short term course on Emerging Infectious Diseases for two
weeks inte % e e s : = 5 ;
s intended for UG students in Life Sciences in asynchronous mode associating with team of
Mic s e z F he . .
.ILFUh]OI(}g) teachers. It would be highly appreciable i your institution had collaborated with
this event and your good will of your institution may be used for better outreach of the
programme. Fund management will be done by our Department.

Thanking You

g
Yours faithfully e :
\ / fied 23|63130%
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Rervala State Council tor Science, Fechnolooy and F nyvironment

www . kseste kerala KOV, N

No. KSCSTE/1152/2020-C4 Thiruvananthapuram
Dated: 09/10/2020
To
Dr.Ayana .N
Assistant Professor of Microbiology
Sree Narayanana College. Kannur.
Sir,

Sub' KSCSTE - Online short term course on Emerging Infectious Diseases - reg.
Ref® Your letter dated 22.09.2020.

Inviting attention to the reference cited, I am to inform you that KSCSTE 1s
pleased to collaborate with the event as proposed.

Yours Faithfully.
S. PRADEEP KUMAR
MEMBER SECRETARY

ySULC

Approved for

Section Otheer
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SPORTS AUTHORITY OF INDIA (Ministry of Youth Affairs & Sporu)

TRAINING CENTRE - THALASSERY | KERALA 670 101

VT Bambsidy s som, sisngtly @il com

TONTHT Telephone - (490 2524900 BTFE Fax - 0490 2124900

AF4L No. 10/SAI/TLY/TRG/2020-21/99 fAT®Date.01/10/2020

far # To
The Registrar
Kannur University

(Through the Principal. SN College, Kannur )

HgEF Sir
T Sub. Admission for Degree course for sports persons of SAI - reg
Ref.No Kannur University Office order No Aedad/2/Admn-2001
Sports stars 19/06/2003.

With reference to the above cited subject. the following Sports persons of this Centre
have applied for First year Degree Course in S.N. College, Kannur, in various subjects. All of them have
achievements in National/State level.

SLNo | Name Course Game
1 | YEDURAJ BA English Literature | | Gymnastics
BBA.
2 | ADWAIDP BA English / BBA / Fencing
B. Com

It is requested that the above students may be admitted in S.N College. Kannur as early as possible.
Thanking you,

HTYEHT HETN Yours faithfully.

E a8l ol
&) araragA(T Balachandran)

&2 UHTEr /Centre Incharge
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One-pot synthesis of g-C3N4/MnO, and g-CsN,/
SnO, hybrid nanocomposites for supercapacitor
applications

Jithesh Kavil,® P. M. Anjana,® Pradeepan Periyat*® and R. B. Rakhi & *®

Carbon materials with layered structures with their unigue surface area and charge transport properties
have been attracting significant attention as electrode materials in renewable energy storage devices.
The rapid agglemeration of layered materials during electrochemical processes reduces their shelf life
and specific capacitance, which can be prevented by the introduction of suitable spacers between the
layers. Herein, we report the electrochemical performance of MnO, and SnO; metal oxide spacers
incorporated layered graphitic carbon nitride g-CsN4 in a symmetric two electrode configuration. The
as-prepared g-C3N4/MnO; and g-CsN4/SnO= hybrid nanocomposites act as efficient electrode materials
for symmetric supercapacitors. The performance of the electrode materials is compared with that of
bare g-CsNs. A remarkable increase in specific capacitance was obtained for the g-CsNa/MnO;
composite electrode (174 F g~%) when compared to the bare g-CsN; electrode (50 F g %) and g-CsNa/
SnO; electrode (64 F g™Y). At a constant power density of 1 kW kg™' the symmetric supercapacitors
based on g-CzNa, g-C3Na/Sn05, and g-CsN4/MnO; electrodes exhibited energy densities of 6.9, 8.8 and

rsc.li/sustainable-energy 241 W h kg ! respectively.

1. Introduction

The storage of renewable energy and its release upon demand
has been a significant technological matter of contention in
recent years."” Lithium-ion (Li-ion) batteries have been
successful for the storage of renewable energy with high energy
density.** However, next generation hybrid vehicles, regenera-
tive braking systems, and high power electronic devices
demand high power density, large cycle life, and remarkably
high safety and low cost. Supercapacitors have been widely
employed as an alternative or in support of Li-ion batteries to
address these demands.®® Supercapacitors possess much
higher power density, excellent cycle stability, a wide tempera-
ture range of performance, intrinsically safe charge storage
mechanism and they can be charged and discharged in
seconds.”® Supercapacitors store charges either non-
faradaically (EDLC capacitors) or faradaically
(pseudocapacitors).”

Nanocarbon materials such as activated carbon, carbon
nanotubes, reduced graphene oxide and graphene oxide are
widely used as electrode materials in EDLCs due to their high
surface area and electronic conductivity.'® Nitrogen or sulphur

“Department of Chemistry, University of Calicut, Kerala, India-673635. E-mail:
rakhiraghavanbaby@niist.res.in
"Chemical Sciences and Technology Division, CSIR-National Institute of
Interdisciplinary Sciences [CSIR-NIIST), Thiruvananthapuram, 695019, Kerala,
India. E-mail: pperiyat@uoc.ac.in

2244 | Sustainable Energy Fuels, 2018, 2, 2244-2251

doping in carbon-based materials is usually carried out to
increase the wettability of the electrode surface with the elec-
trolyte.""* However, nonmetal doping creates chemical inho-
mogeneity and thereby reduces the shelf life of the electrode
material.

Graphitic carbon nitride g-C3;N, has emerged as an alterna-
tive for purely carbon-based EDLC electrode materials owing to
its low cost, chemical and mechanical stability and intrinsically
high nitrogen content."”® The lone pair of electrons present in
the N atom of the ring structure of g-C;N, induces more polarity
in the molecule and enhances the wettability and the charge
carrier mobility of the material.**

Bulk g-C;N, exhibits a very low EDLC specific capacitance of
71 F g ' and 81 F g ' at a current density of 0.5 A g ' and
0.2 A g™ respectively due to its inherently low specific surface
area and conductivity.'” Reports suggest that the electro-
chemical properties of bulk g-C;N, can be enhanced dramati-
cally by the incorporation of pseudocapacitive phases into the
matrix of bare g-C;N, which will facilitate the charge transport
by a synergistic effect between faradaic and non-faradaic
processes of electron transport.***!

Transition metal oxides (TMOs) such as, RuO;, MnO,, V,0s,
TiO,, Sn0, etc. and Prussian blue (PB) are widely used as
pseudocapacitive electrode materials. An ultralong V,0s@-
conducting polypyrrole composite exhibited enhanced super-

capacitor performance along with syperiorsate capapility and
improved cycling stability.’ A dESHSREASE BT tech-

v Pringipal, Syee Narayana College, Kannu
nique was reported on the synthasmzoz%l@B and 1ts analogues
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g-C5Ng with plenty of lone pair electrons on the two dimensional (2D) lamellar structures have
attracted remarkable attention as an electrical double layer (EDLC) supercapacitor electrodes due
to their surface polarity and wettability with electrolyte molecule. However, the agglomeration of
the exfoliated g-C3N4 sheets during the electrochemical process curtails their accessible electroactive
surface area so that specific capacitance get reduces considerably. Here in for the first time in the
literature, we report a 2D nanohybrid structure of g-C3N4/MoS; having attractive electrochemical
properties than bare g-C3N; and MoS;, owing to the wonderful flower shaped morphology of
the synthesized pseudocapacitive semiconducting MoS; phase which acts as spacers in between
the layers of g-CsNs. The specific capacitance of bare g-CsNy and MoSzis 10 Fg~' and 14 Fg~!
respectively however hybrid material g-C3N4/MoS; exhibits a specific capacitance value of 45.5 Fg~'.
This remarkable hike in specific capacitance can be attributed to the synergistic effect of both faradaic
and non-faradaic process of energy storage.

© 2019 Published by Elsevier B.V.

1. Introduction energy storage has been a bottleneck in the renewable energy
market and there is a global search for technically viable en-
ergy storage devices. Although Lithium-ion batteries have been
used as an excellent energy storage device it is unsuitable for

catering the huge power needs of modern electronic devices

As the demand for renewable energy sources for fulfilling the
future energy needs of the world is urgently on the rise, the

* Corresponding author.
E-mail address: pperiyat@uoc.ac.in (P. Periyat).

1 These authors have contributed equally.

https:/{doi.org/10.1016/j.nanos0.2019.100317
2352-507X/© 2019 Published by Elsevier B.V.

and hybrid vehicles [1,2]. The development of novel materials
with high energy density as batteries and power densities as

supercapacitors is the present-day challenge among the scientific
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Clean and potable water is a growing concern around the globe. Among the different water pollutants, heavy
metal ions pose a serious health concern to all living beings. The quest for new adsorbents to remove heavy metal
ions received a boost with the development in the field of metal-organic framework (MOF). The advancement in
synthetic strategies and designing of MOF enabled the researchers to tune the adsorption characteristics and tailor
the material specific to a heavy metal ion. Similar to MOF, graphene-based two-dimensional and three-

dimensional materials are also promising due to the diverse functionalization possibilities and cost-
effectiveness. There had been growing interest in applying MOF and graphene-based materials for the removal
of heavy metal ions in the past decade. This review summarizes these developments in detail.

1. Introduction

The scarcity of clean water has been an ever-rising concern for hu-
manity. The factors such as urbanization, population growth, industrial
production, climate change, uncontrolled mining, etc., are the major
contributions to the deterioration of water quality [1]. As we all know,
the most common and highly dangerous water pollutants are heavy
metals [2-4]. Based on the health importance, heavy metals are classified
into four categories such as essential metals (Cu, Zn, Co, Cr, Mn, and Fe),
non-essential metals (Ba, Al, Li, and Zr), less toxic metals (Sn and As) and
highly toxic metals (Hg, Cd, and Pb) [5]. Due to the extreme health
hazards of heavy metal pollution, the harmful effect of metal ions and
their removal methods has been extensively studied [6-10].

The conventional water treatment techniques include coagulation-
flocculation, solvent extraction, reverse osmosis, electrodialysis, ion
flotation, ion exchange, and adsorption [11-17]. Among all these
methods, adsorption is the most accepted and widely used method due to
its simplicity and efficiency. The various adsorbents include activated
carbon, chitosan, zeolites, and clays [18-21]. Among the various adsor-
bents, activated carbon is the most preferred adsorbent due to its low cost
and availability [22,23]. However, the disordered structure of amor-
phous carbon restricts the fundamental studies and structural optimiza-
tion for improved removal performance [24]. Therefore there is a decline
in the acceptability of activated carbon in the large-scale application for

* Corresponding author.
E-mail addresses: govind@meccelt.ac.in, gk.raj@outlook.com (K.G. Raj).
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water treatment.

With the recent growth of nanotechnology, a new class of adsorbents
has emerged, which has much more efficiency and selectivity when
compared to conventional adsorbents [25]. Such nano-adsorbents
include carbon nanotubes [26-28], iron oxides [29,30], MOFs [31,32],
graphene-based materials [33,34], manganese dioxide-based nano-
materials [35,36] etc. These nano-adsorbents are promising candidates
in environmental remediation due to their high surface to volume ratio,
surface modifiability, reversibility, biocompatibility, and selectivity. The
surface modification of nano-adsorbents is known to enhance the selec-
tivity of nano-adsorbents towards a particular pollutant [37].

MOFs are considered to be an excellent platform for removing toxic
materials from water because of their fascinating structure and salient
physical properties like tunable pore size, large pore volume, high spe-
cific surface area, and the possibility of case-specific tailoring of basic
molecular architecture [38]. The structure of a MOF can be engineered
by the careful choice of a metal ion and an organic linker. By grafting
various functional groups such as those bearing different polarity, acid-
ity, hydrophilicity, and by tuning the size of the organic linkers,
respectively, the pore sizes and pore/surface properties of MOFs can be
adjusted. Functionalization can be achieved by using organic linkers
during the synthesis or by a post-synthetic modification route.
Post-synthetic modification is an effective and practical tool for the
modification of the structure and properties of MOFs. Functionalization
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N.A.M COLLEGE KALLIKKANDY

(Aided and Affiliated to Kannur University)
VIDYAGIRI, P.O. KALLIKKANDY, KANNUR Dist, KERALA - 670 693

Ph: 0490 2463067, web: www.namcollege ac.in, email: namcollege@yahoo.co.in
Run by : MUSLIM EDUCATIONAL FOUNDATION ( Reg No: 353/86) PANOOR

MEMORANDUM OF UNDERSTANDING
between

DEPT. OF POLYMER CHEMISTRY, N A M COLLEGE,
KALLIKKANDY PO, THALASSERY, KANNUR DISTRICT, KERALA STATE, 670 693
&

POST GRADUATE AND RESEARCH DEPARTMENT OF CHEMISTRY,

. SREE NARAYANA COLLEGE, KANNUR, KANNUR DISTRICT, KERALA STATE, 670 001
On

Collaborative Work in Research Methodology, Students Project Study and
Continuous Internal Evaluation (CIE)

Purpose
The purpose of this MoU is to state the intentions of the two parties in undertaking

collaborative work in research methodology, students project study and continuous
internal evaluation (CIE)

Categories of Cooperative Activities
The objective of this MoU is to develop co-operation between two institutions.

E:
Utilize the research facilities of both the institutions to conduct collaborative research

2.

works.
. 3. Obtaining of instrumental facilities including UV-Vis spectrometer, thin film

applicators, magnetic stirrer, photo-degradation chamber etc. which are made available
by both parties.

Project work in the development of synthesis methods of polymer thin films and
composites for characterisation and mass transfer and photo-degradation applications
Conduct research methodology seminars, workshops, laboratory visit and faculty

exchange.
Operate the service and skill of the academic staff of both the institutions in preparing

internal examination question paper and valuing assignment and seminars.
Exchange of students and research scholars to attend programs, discussions,

demonstrations and workshops conducted by both the institutions. SATHEESH CHERIYAPUTHALATH
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Funding

Each Party will bear their own funds based on their requirements. And expenses of purchasing
chemicals and travelling will be beard from the student’s project fund and Dept. development fund.

Formal Agreement

The Parties” intentions expressed in this MoU will be the subject of a future definitive
agreement, which will contain detailed provisions stating the Parties’ rights and obligations including:

Comprehensive statement of each work

Exchange of materials and data

Intellectual property arrangements

Disclosure of confidential information

Roles and responsibility in administering and managing the project.

copos

Publicity and Use of Names and Trademarks

Without prior written approval of an authorized representative of the other Party, nothing in
this MoU authorizes a Party to use the name of the second Party or its employees in any advertisement,
press release, or any other publicity.

General Terms

1. This MoU is effective from the date when both parties have signed it (“Effective Date”).

2. This MoU shall remain in force for a period of FIVE YEARS from the Effecti ve Date.

3. The MoU may be amended or extended by mutual consent in writing signed by authorized
representatives of the Parties.

4. Each party is liable for its own acts and omissions under this MoU, which, for the prevention
of doubt, does not include any liability based on the acts or omissions of a third party.

5. No export-controlled information shall be disclosed pursuant to this MoU.

6. This MoU may be executed in counterparts, which taken together will constitute one document.

Signed for and on behalf of
_ For Dept. of Polymer Chemistry, N A M College, Dept. of Chemistry, S.N College, Kannur
C . Kallikkangy, by its authorized representative: by its authorized representative:
~_AAFENF\ 2\

Dr SEWith Dt Name and Signature with Date

Asst. Professor & HOD
Dept.of Polymer C, hemistry
NAM College, Kallikkandy

Kannur, Kerala - 670 693 /
b e
Copy to l IPAL

KALLIKANDY
1. Principal N.A.M Mé’é&?%}fﬁz&dy -
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KANNUR 3 UNIVERSITY

(NAAC Accredited with B** grade)
DEPARTMENT OF ENVIRONMENTAL STUDIES

Mangattuparamba Campus
Kannur University (PO); Mangattuparamba, Kannur, Kerala - 670567

Tel: 0497 2781043; E-mail : pperiyat@kannuruniv.ac.in

CERTIFICATE OF COLLABORATION

This is to certify that the Dr. Jithesh K, Assistant Professor, Department of
Chemistry, Sree Narayana College Kannur is actively collaborating with Dr.
Pradeepan Periyat, Associate Professor and Head, Department of Environmental
Studies, Kannur University in various academic and research activities for the

academic year 2021-2022.

Co-supervising post-graduate and research students
Knowledge sharing though faculty exchange

Undertaking research projects

WP

Publication Research papers in International Journals

Dr. Pradeepan Periyat
Kannur

01-06-2022

SATHEESH CHERIYAPUTHALATH

| attest to the accuracy and authenticity of
this document

Principal, Sree Narayana College, Kannur
21.10.2024 16:00



Downloaded via 106.216.142.236 on January 16, 2023 at 11:02:20 (UTC).

See https://pubs.acs,org/sharingguidelines for options on how to legitimately share published articles.

r Y ACS
@, OMEGA

http://pubs.acs.org/fjournal/acsodf

Beo0806

Facile Synthesis of Polyindole/Ni,_,Zn,Fe,0, (x = 0, 0.5, 1)
Nanocomposites and Their Enhanced Microwave Absorption and
Shielding Properties

Anjitha Thadathil, Jithesh Kavil, Govind Raj Kovummal, Chamundi P. Jijil, and Pradeepan Periyat*

I: I Read Online

Ll Metrics & More |

Cite This: ACS Omega 2022, 7, 11473-11490
ACCESS|

ABSTRACT: The present work reports the fabrication of polyindole (PIN)/
Ni,_,Zn,Fe,0, (x = 0, 0.5, 1) nanocomposites as efficient electromagnetic wave
absorbers by a facile in situ emulsion polymerization method for the first time. The
samples were characterized through Fourier transform infrared spectroscopy, UV—vis
spectroscopy, X-ray diffraction, thermogravimetric analysis, scanning electron micros-
copy, high-resolution transmission electron microscopy, and vibrating sample magneto-
metry. The resulting polyindole/Ni,_,Zn Fe,0, (x = 0, 0.5, 1) nanocomposites offer
better synergism among the Ni,_,/ZnFe,O, nanoparticles and PIN matrix, which
significantly improved impedance matching. The best impedance matching of
Ni,_,Zn.Fe,0,/polyindole (x = 0, 0.5, 1) nanocomposites was sought out, and the
minimum reflection loss of the composites can reach up to —33 dB. The magnetic
behavior, complex permittivity, permeability, and microwave absorption properties of
polyindole/Ni, _,Zn,Fe,0, (x =0, 0.5, 1) nanocomposites have also been studied. The
microwave absorbing characteristics of these composites were investigated in the 8—12 GHz range (X band) and explained based on
eddy current, natural and exchange resonance, and dielectric relaxation processes. These results provided a new idea to upgrade the
performance of conventional microwave-absorbing materials based on polyindole in the future.

Article Recommendations |

B INTRODUCTION

The development of high-performance electromagnetic inter-

in conducting polymers that possess the most effective
colligative electronic, magnetic, and optical properties.

ference (EMI) shielding/microwave-absorbing materials has
become a current focus in solving the problem of EMI
pollution arising from the fast-growing telecommunication
equipment and other electro-electronic device industries.”” In
the last decade, the charm of 2D nanomaterials, such as
graphene,s"‘L g~C3N4,5 MXenes,® WS,,” and MoS,,* has
intrigned great deal of interest due to their microwave-
absorbing properties originating from their broadband optical
response, strong plasmon oscillation, gate-tunable conductivity,
active variable THz band gaps, and enormous surface area-to-
volume ratio. In addition, as a new class of Dirac materials with
a small band gap, TI was also found to show saturable
absorption at telecommunication wavelengths.” In general, it is
noticed that individual magnetic and dielectric electromagnetic
wave-absorbing materials show satisfactory performance due to
the poor impedance matching.'’ Accordingly, noteworthy
attempts have been made to build high-performance composite
microwave-absorbing materials comprising both magnetic and
dielectric components, which would offer better impedance
matching and improved electromagnetic shielding performance
through the effective complementarities and synergies between
magnetic loss and dielectric loss.'""'* Recently, researchers
have explored the effect of nanoparticle-induced moderations

@ 2022 The Authors. Published by
American Chemical Society

WACS Publications

Conducting polymer ferrite composites have drawn much
attention as an EMI-shielding/absorbing material due to their
high dielectric and magnetic losses ¥ corrosion resistance, low
density, and ease of processing.'* Among the conducting
polymers, polyindole (PIN) and its derivatives have not yet
been explored as microwave-absorbing/shielding materials.
Despite several advantages such as air-stable electrical
conductance,” slow hydrolytic degradation,m high redox
activity,i? high cycling, and thermal stability as compared to
polyaniline (PANI) and polypyrrole (PPY), PIN still suffers
from lesser conductivity than PANI and PPY."® However,
electrical conductivity in the range from 10~ to 107" S cm™ is
shown by PIN in its doped state.'”* When organic dopants
with surfactant functionalities such as sodium dodecyl sulfate
(SDS) and sodium dodecylbenzenesulfonate (SDBS) are
employed, they play a dual role as dopants and as a

Received: February 10, 2022
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Published: March 24, 2022
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Memorandum of Understanding befween

Depariment of Botany, Nehea Arts and Science College Kanhangad,
And

Department of Botany, Sree Naraynna College Kanour

T : : g gk L 222 helween Department of
Phe Memorandium of Understanding is made on 15 June 20022 bel I

: ’ A BETTT Sroe Maraying
Botany, Nehru Arts and Science College Kanbangad and Department of Botany- g

4 ; s s L ey setablia i academic
College hanonur, The peneral objective af this mereement 15 Lo cstablish ar :

: : G s Collepe Kanhangad
callaboration between the Departiment of Dotany. Nehru Arts and Seience College K &

671314 and the Department of Botany, Sree Narayana Coltege Kamiur - 670007, [Ttz -anndamts

o _ e ; ; R ative and mutoally
collaboration is o stimulste and focilitate the development ol collaborative and 3

= . ST . lev N5 in
beneficial programs which will serve to enhanee the intellectual lile and cultural developme

shudenis.

Subject to mutual consent, the arcas of collaboration will include any programme offered
at either institution as thought desirable and feasible on either side and that both sides will
contribute to the fostering and development of the collaborative relationship between the Botany

departments of two colleges. Collaboration shail be carried out through the activitics such as:
1) Faculty exchange programmes, student exchange and seminars can be conducled by both
the institutions in collabaration.
2) Exchange of academic materials and other information.

3) Sharing of resources for inculcating a research culture for degree students.

This agreement will take effect from the date of its signing and will be valid only for three

years.

The designated liaison officers for this Memorandum of Understanding are

1. Mr/Smt. B Q%L"“’J'“M““'ﬁ« ?Wﬂ*s’ﬂ? Assistant Professor,
Nehru Arts and Science College Kanhangad, (%:gq

........ Eooi Sl A Professor, Dept oy iRy

Dept. of Botany,

Principal, Sree Nar: aha College, Kannur

Sree Narayana Collepe Kannur, M&y ; S




SR ures. here
; : iz SFY . put their signat
In witness whereof the said (st party and the sceond party have pt

wnder e day, month and veor {iest aboye wrilten,

Sipnature ni' the qugr:nd party

_—

Signature of Lim, fivst party

P ( ,,::if""
Dir. &*ﬁ;ﬁ ﬂ)?t%. e 10.P. PILAGAL )
_ _ MSaPhD Moot o e : o
Asststznd Professor, Dept. of Botamy e JL.., urtmene ot B
Nehuu Arts & Science College ¢ope Narayang Collig
Padnekkad 2.0, Kachangad-671314 S e Wt ] Tk
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Memaerandum of Understanding between
Department of Botany, Nehen Arts and Science College Kanhangad,
And

Department of Botany, Sree Marayana College Kannur

The Munoandum of Understanding 15 made on 27" March 2023 between Deparhment
G Botany, Mehni Arts and Science College Kanhangad and Department of Botany, Sree
Narayana College Kannur. The general objective of this agresment iz to establish an
;cadanic collabowation betwesn the Department of Botany, Nehru Arts and Science College
Kﬂnhﬂﬂl.,ild 671314 and the Deparmnent of Botany, Srec Narayana College Kannur —
E;TI!}U(JT This acadermic collahoration is to stimulate and’ facilitate the development of

cullaborative and mutmally beneficial programs whick will serve to eplunce the intellactial
i lifi: and cultural developments in students. :
;
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This agrecment will take effect om the date of its signing and will be valid only for
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b MEMORANDUM OF UNDERSTANDING (MoU)
FOR
ACADEMIC COOPERATION

This Memorandum of Understanding (MoU) agreement is executed on this 1* day of
December 2022

BETWEEN
' PG Department of Biotechnology, Sir Syed Institute for Technical Studies, Taliparamba,
Kannur on the first part ( here in after called as first party)
AND
| Department of Microbiology, Sree Narayana College, Kannur on the second part (here in after
called as second party)

WHERE AS the first party who is the department of Biotechnology in Sir Syed Institute of
: Technical Studies, Taliparamba, Kannur, a leading self-finance institution run by CDMEA has
\ expressed willingness to the second party who is the Dept. of Microbiology of Sree Narayana
College, Kannur, a well reputed aided college run by Sree Narayana Trust, Kollam.

ande

: ~ Siy sued Traditute oy Techpical Studies, .
o JOBGL 1010, DB S e i

SRS 8100009
o ilgdom a)ofiailad 06084 @0 sisloam
%
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e

ish relation between the two educational institutions, to enhance cooperation between
Wo departments for academic activities and to cooperate with each other in the process of
inculcating higher level knowledge and sharing resources and experiences for the benefit of
students and research scholars of both the institutions.

AND WHEREAS the second party has accepted the proposal believing that the academic tie
up between the institutions would foster and support the academic projects and resources from
both the colleges for joint co-development of innovative services. This agreement for the
academic tie up between the institutions for a period of three years from the date of this

agreement upon the terms and conditions here in after mentioned.
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The ‘|
Purpose of this MoU is to develop academic '
understanding between the two ed L U e
oe i s TR
Both institutions agree and sh uca,t“’“al pE
an
academic and r shall endeavor to promote collaborative activities in
ne esearch areas of mutual interest on a basis of equality and reciprocity
1ze the servi . '
Ice and expertise of the teachers of the respective colleges for mutual
benefit. .
Itisa
greed to create a structured forum for peer-to-peer interaction, experience sharing,
and ex :
change of views among the faculty and students for better networking and

synergy.

Exchange of students-graduate and undergraduate to attend seminars, exhibitions and
workshops conducted by the two institutions.

The terms of cooperation for each specific activity implemented under the MoU shall
be mutually discussed and agreed upon by both the party.

This MoU shall remain in force for a period of three years from the date of this
agreement and shall be renewed for a further period on mutual consent of the party.
Each institution shall designate a liaison officer to develop and coordinate the specific

activities agreed upon.

Signature of the ﬁrstpartwa:
G .N\(;P\ AN
fCH BN !,' y -
et il

|. Dr. Siraj. M.V.P, Head of dept. of Biotechnology
Sir Syed Institute for Technical Studies, Taliparamba, Kannur.

2. Mr. Ramesan. C.K.V, Asst. Professor in Microbiology,
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MEMORANDUM OF UNDERSTANDING

The MEMORANDUM OF UNDERSTANDING
is entered into between the
SREE NARAYANA COLLEGE, KANNUR, KERALA
and

Probhodha Trust, 48/1680,Ponnurunni East,Kochi,Ernakulam, ( Reg No 1S/V2021
dt.27-02-2021) A Public Charitable Institution

provide as follows:

The Secrctary of Probodha Trust, Ponnurunni Fast, Kochi, Ernakulam, a public
charitable institution cogaged in social, cultural and academic activities has proposed
an infention of furthéring cooperation in academic , social research and charity
activities .They have affirmed lhclr intention to promote such academic exchange
which will be of mutual beneit M thglpycothed institutions. Academic exc

e D
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o
) G&)@O mi'm\Mxltnilll) beneficial academic and training programs;

(2) Exchange of faculty and staff for the purposcs of resenrch and extension;

(3) Reciprocal assistance for visiting scholars and visit to historically important
places in India.

4) Coordination of such activitics as joint research and transfer of concepts and

ideas.

(&) Exchange of documeatation and research materials in the ficlds of mutuoal

mterests,

(6) Fostering social consciousness amang the students.

Details of the implementation of any particular exchange resulting from  this
Memorandum of Understanding shall be negotiated between the two partics as such
specific case may arise, and is subject to availability of sufficicnt funds.

This Memorandum of Understanding to promote academic exchange and cooperation
will be valid for five years and is subject to revision, renewal or cancellation by mutual
consent and shall be implemented in the form of Memorandum of Agreement which
explain in details the rights and ebligations of cach party,
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Sri Naveen Kumar D .D. Principal

For Probhodhg—# :
= Sree Narayana College,

Kannur, Kerala

Secretary

l’rohhodha Trust — -
Vﬁrr‘pn‘[ St ary {

' Ponniruni East. Kochi,Ernakulam

Witnesses

1. Adv, Dr. RadhaKrishnan Nair
Radheyam, 69/3075,5RM Road,
Cochin--18
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SREE NARAYANA COLLEGE THOTTADA, KANNUR
POST GRADUATE AND RESEARCH DEPARTMENT OF COMMERCE

MoU REPORT

Memorandum of Understanding entered on the 1st Day of DECEMBER 2022 between
THE SN COLLEGE KANNUR, KANNUR DIST KERALA STATE represented by its
HOD-COMMERCE DR.AMUTHA. R and THE TAX STUDY VOCATIONAL TRAINING CENTRE,
2ND FLOOR, 'CPI BUILDING', JUDGES AVENUE, LISIE JUNCTION, KALOOR, ERNAKULAM
— 682 017 represented by its Managing Partner, Mr. ROOPESH.K, Madappally House. Kannur.
THE TAX STUDY VOCATIONAL TRAINING CENTRE is an Authorized Training Partner of
National Council of Vocational and Research Training, New Delhi, popularly known as NCVRT,
an Autonomous Body incorporated under the legislation of Ministry of Corporate Affairs,
Government of India, New Delhi to conduct Training in Diploma in Practical Accounting & Tax
Practice (DPATP), and Tally with GST Courses.

The Course duration will be a minimum of 150 hrs. for each student, spread out through the
academic year 2022 and 2023. The Department of Commerce, The SN College, KANNUR is
incharge of the Programme. Mr.DIRASH.R .S,Assistant Professor Department of Commerce, is
the Co-ordinator for conducting this course.
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' MEMORANDUM OF UNDERSTANDING

§ Between

POST GRADUATE DEPARTMENT OF FECONOMICS, SN, COLLEFGE, KANNL R,

DEPARTMENT OF ECONOMICS, PAYYANUR COLLEGE. PAYY ANL R
i &

.l*i)\l GRADUATE DEPARTMENT OF ECONOMICS, K.MM. GOVERNMEN |
WOMEN'S COLLEGE, KANNUR
on
L!J- Haborative Work in Academic Activities wnder the Banner of Researching in Economicy:
l New Frontiers hereafter known as Ecolort

I'lirpuu
Lhe purpose of this MOU s to jointly organise academic activities like conlerences

workshops. lectures. seminars and other events that would promote academic caltue e the
field ol economies in institutions that have signed this MOLI

()ljcui\ es

lo develop academic co-operation among the above mentioned thice mstiiution
atliliated to Kannur University.

2 To utilize the resources of the three institutions 10 conduct collaborative wcademn
§ activities under the title Researching in Economics: New Irontiers

T create academic interests among the students of cconomics by giving them more
¥ evposure through organising various activ ities,

3. Students can avail the academic suppont of teachers and atud-.n( !mln_,’fﬂ/ ‘ N
b} "“'-WM At nﬂﬂmho% depending on their field of expesise / \\
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Memorandum of Understanding between
Department of Physics, S.E.S College, Sreekandapuram,
And
Department of Physics, SN C ollege, Kannur

The Memorandum of Understanding is made on 10" October 2022 between Department
of Physics, S.E.S College, Sreckandapuram and Department of Physics, S N College,
Kannur. The general objective of this agreement is to establish an academic collaboration
between the Department of Physics, S.E.S College, Sreekandapuram - 670631 and
Department of Physics, S N College, Kannur 670007, This academic collaboration

is to stimulate and facilitate the development of collaborative and mutually beneficial

programs which will serve to enhance the intellectual life and cultural developments in
students.

Subject to mutual consent, the areas of collaboration will include any programme
offered at either institution as thought desirable and feasible on either side and that both

sides will contribute to the fostering and development of the collaborative relationship
between the Physics departments of two colleges. Collaboration shall be carried out

g through the activities such as:

§ 1) To organize a certificate course on “Renewable Energy” for final year BSc Physics
students of both colleges.

" 2) Student exchange and seminars can be conducted by both the institutions in

. collaboration.

: 3) Exchange of academic materials and other information

4) Team taught courses, including online courses.
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5) Sharing of resources for inculcating a research culture for degree students.

This agreement will take effect from the date of its signing and will be valid only for one
year.

The designated liaison officers for this Memorandum of Understanding are

5 Mr./Smt. . . . ., Assistant Professor, Dept. of Physics,
SES College Sreekandapmam

2. Mr/Smt. . 2R ESHMA... . RATAN. ... Assistant Professor, Dept. of Physics,
S N College, Kannur.

IN WITNESS WHEREOF the said first party and the second party have put their respec-
tive signatures, here under the day, month and year first above written.

3
Signature of the first party Signature of the second party

In the presence of the following witnesses

1.
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MATHLAB RESEARCH Pvt. Ltd.

' - AND

" DEPA.RTMENT OF MATHEMATICS,
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This I\«_iemorandum of Understanding (MOU) is a service agreement, to provide Add-on courses
In online mode for the ongoing degree students for acquiring necessary soft-skills, entered
petween MATHLAB RESEARCH Pvit. Ltd.(hereafter referred to as MathLab Research),having
its Registered Office at | floor, Anjikkath Tower, Koonamthai (P O), Edappally, Cochin-682

024,and the DEPARTMENT OF MATHEMATICS, SREE NARAYANA COLLEGE, KANNUR,
(hereafter referred to as Department of Mathematics).

To this end the parties operating under this MOU agree as follows: -

A. MathLab Research is a company, doing research, product development and provides

industrial €xposures to mathematics aspirants through industrial projects, trainings and
Add-on courses.

B. Department of Mathematics, Department of Mathematics has been established in 1961. Offers
UG Programme in Mathematics and Post Graduate program in Mathematics. Statistics and
Physics are the complimentary courses for B. Sc Mathematics.

The parties intend to enter into an MOU to conduct add on courses for the students of
DEPARTMENT OF MATHEMATICS, SREE NARAYANA COLLEGE, KANNURwith
MathLab Research as their training partner.

C. TRAINING PROGRAM: MathLab Research will provide training content, train
students and conduct practice tests to enhance their soft skills needed for industry. The
following add-on courses will be provided:

The details of the training program are included in Annexure 1.

D. THE STUDENTS: B.Sc Mathematics Students of Department of Mathematics from
academic year 2022-23 to 2024-25 will be beneficiaries of the course.

E. RESPONSIBILITIES—-MathLab Research: -
MathLab Research will provide the content of the training of Add-on courses through
MathLab Research’s official website and that includes recorded videos of theory and
problems, pdf materials, tutorials and tests. Proper documentation of all add-on courses
including schedule of classes, detailed syllabi of the Add-On courses, certificates of Add-

On courses, attendance log, results of tests and internal/final evaluation marks, will be
submitted to Department of Mathemati

e For MathLab Research Pvt. Ltd.
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F. RESPONSIBIL[T[ES — Department of Mathematics,

Department of Mathematics on its part will be responsible to promote the g
program among students and get the students registered for the program.

Department of Mathematics wil] assign one of its faculties as the Course Coordinator
for the smooth conducting of the training program.

Department of Mathematics shall provide the lab facilities for the practical sessions of Add-on
courses.

FEE: The fee for this training program is attached in Annexure-2

H. PAYMENT:The fee is to be paid by De
Research with intimation to the
Mathematicsbefore the commencemen
formally produce an invoice for the sam

partment of Mathematics directly to MathLab
authoritics concerned of Department of

t of the training. MathLab Research will
€ to initiate the payment.

I. REGISTRATION FOR THE PROGRAM: The Department of MathematicsCourse

Coordinator shall work closely with the MathLab Research officials to complete all

work related to the registration of the students for the program including the payment of
the fees with proper documentation.

J. THE SCHEDULE:The schedule for the training sessions, practice tests and practical

sessions, etc., and their timings shall be mutually decided by MathLab Research and
Department of Mathematics taking into consideration of the regular class timings,
university examinations etc. of the registered batch of students.

K. CONDUCTING OF THE CLASSES:
conducted through MathLab Research’
to watch the video classes multiple tim
Mathematics shall provide the requir
students.

The online classes for the modules shall be
s Website. The students should have the option
€s at their own convenience or Department of
ed facility (online/practical) for the registered

L. EXCLUSIVE SESSIONS: The sessions of each batch of Department of Mathematics are
exclusively for the registered batch. Non-registered students will not have the access to the online
course. Each course is designed for one class of students. Students from various departments or
different year shall not be permitted to be grouped.

M. TERM: Terms of this MoU shall be for a

period of three years starting
from16/01/2023.The MoU can be renewed for a fur

eriod on terms agreed by the
fter the above-mentioned

parties at that time. The courses will no longe e@i‘%b?%é
duration. X =

Dep L
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N. TERMINATION: This MoU may be terminated by either party by notice in w;‘iting
from the party not at fault if the other party is in breach of this MoU and fails to

remedy the breach within thirty (30) days from receipt of notice in writing from the
first party specifying the breach.

O. CONFIDENTIALITY OF INFORMATION: The parties herewith undertake to treat
confidentially all information that they obtain directly or indirectly from each other
within the framework of the student mobilization and training engagement.
Confidential treatment means that the information obtained may not be made available
to a third party and that the information may not be used for the parties’ economic
purposes or for the purposes of a third party. The parties undertake to use the
information obtained solely for the purpose stipulated in this MoU. Any use going

beyond that purpose or the conveying of information to a third party requires the written
consent of both parties.

P. FORCE MAJEURE: Non-performance of either party (except for payment obligations)
shall be excused to the extent that performance is rendered impossible by pandemics,
strike, fire, flood, war, lerrorism, act of God, government acts or orders or restrictions,
failure of suppliers, or any other reason where failure to perform is beyond the control and
not caused by the negligence of the non-performing party.

Q. NON-COMPETE and NON- POACH: MathLab Researchand Department of
Mathematics and its employees should not propose any potential project directly with the
client(s)/ students for whom work is undertaken as part of this MoU without the formal
and written consent of the other party.

R. LANGUAGE: The parties hereto are satisfied that this MoU and all related documents
be drawn for training purposes or any other purposes in the English language.

S. ALTERATION: Alterations and supplements to this MoU must be madc in writing to
hold validity.

Neither of the parties shall do any act which is unethical

» iImmoral or against any
prevailing or future Law of India.

T. In the event of any dispute, the Courts in Ernakulam shall have jurisdiction

MathLab Research Pyt. [.td.
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No. Toples Details of Conrve

\ 1 Basics of Microsoft Excel
12 Formulae and Functions in
\ Microsoft Excel
3 Basic Statistics in Microsoft
Fxeel
) Advanced Statistics in
\ Microsoft Excel o Course Duration- [
fod b/
'\ 5 Basics of GeoGebra fmmmum Whirs per [
1 o Recorded Video Sessions
. Advanted MasRemaios i with Musteations ’
Geolicbra | v Maiosisle l
Mathematical typesetting o Qucstions 1o be practiced |
Using LATEX s Labs
Programming with Python* Internal and ¥-xternal |
Fvaluation
9 Programming with R* l
10 Mathematics for Machine 1
Learning” -
11 ¥ wuh;lm;ia-i_;ui [ala i

s ourses %-11will be available from January, 2023,
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Annexure 2 — Fees Structure

\ COURSE DETAILS FEE STRUCTURE

- BSc Mathematics Students of |
Add-On/Centificate Courses Department of Mathematics from < 5,000/~ per course

academic year 2022-23 to 2024-25
wﬂ“:—‘“-?):ﬁ?\ S1VYA PM For MathLab Research Pvt. Ltd. _
ST
w\MNNUR gy ncr\}ﬂ:‘.‘.\ .
o S »"'?
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SESSION 13 23" February 2023, 2.00 pm

Department of History

Resource : Dr. Malavika Binny

Assistant Professor and HOD, Department of History
Kannur University, Mangattuparamba Campus.

Topic : Towards a Broader Understanding
of Gender: Praxis, Theory and Play
Venue : Seminar Hall

SESSION 14 24 February 2023, 10.00 am

Department of Management Studies
Resource : Dr. Rahul Ramesh

Assistant Professor, PG Department of Commerce,
Sree Sankara College, Kalady.

Topic : Green Marketing - The Next
Generation Marketing
Venue : Seminar Hall

February 2023, 2.00 pm

Department of Physics
Resource :Dr. Suresh T.P.

Assistant Professor, Department of Physics,
Govt Brennen College Thalassery.

Topic : Quantum Mysteries
Venue : Seminar Hall

g

SESSION 16 24™ February 2023, 2.00 pm

Department of English
Resource : Dr. Raghavan Vellikkeel

Associate Professor , Department of Comparative
Literature, Central University of Kerala, Kasaragod

Topic : Nonfiction Films
Venue : Library Hall

SESSION 17 27 February 2023, 10.00 am

Department of Statistics
Resource : Dr. R.K. Sunilkumar

Assistant Professor and IT Director,
Department of Information Technology,
Kannur University

Topic : Integral Transforms and
Applications
Venue : Seminar Hall

Our Guide and Philosopher

Organizing Committee

Dr. K. Ajayakumar

Principal

Dr. K.P. Prasanth
IQAC Co-ordinator

Dr. M.P. Shanoj
PTA Secretary

Dr. Rajeev M.

Co-ordinator, Focus 2023

Dr. Ayana N.
Co-ordinator, FOCUS 2023

8
& ©,

\'\¢
daRavans <2

Sree Narayana College, Kannur
Kerala - 670 007

e-mail : sncollegekannur@gmail.com
Website: www.sncollegekannur.ac.in

Sree Narayana College, Kannur

NAAC Re-accredited with A Grade. CGPA: 3.04

FOCUS

2023

Multi disciplinary Seminar Series

Organized by
IQAC AND PTA OF SREE NARAYANA COLLEGE
KANNUR

In Academic Collaboration with
KERALA STATE HIGHER EDUCATION COUNCIL

15 - 27 February 2023

Inauguration by
Sri. A.V. Ajayakumar

Secretary, Kerala Folklore Academy
15" February 2023, 10.00 am

Valedictory Session sameesn cremvaeimnes: 0497-2731085, 0497-2731400

| attest to the accuracy an
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21.10.2024 16:00




Multi disciplinary Seminar Series

Sir/Madam

Sree Narayana College, Kannur is one of the biggest institutions of higher
education in Kannur district. The college was founded in the name of his
Holiness Sree Narayana Guru, the greatest saint and social reformer. The
founder manager, Late R. Sankar made pioneering efforts to start a group of
institutions named after Sree Narayana Guru with the intention of imparting
quality education to students without any discrimination on the basis of
class, caste or gender. The college was formally inaugurated on 6" July
1960.

From its status as a junior college, it has now grown in to a full fledged post
graduate college with affiliated research centres in its post graduate
departments of Zoology, Chemistry and Commerce and in UG department
of Botany . The college offers 12 UG Programs and seven PG programmes
andis reaccredited with NAAC “A” Grade in the second cycle.

The college concentrates on various academic and non-academic
programmes to realize the potential of the students by traversing creative
spaces to provide academic liberty so as to involve in critical enquiry for
exchange of ideas without any fear, favour or hesitation. FOCUS seminar
series is a regular annual academic programme of our college since 2010
which includes academic discourses of various prestigious departments of
the college which has been strengthening the quality of the students to
reach academic excellence.

FOCUS 2023 is organized by Parent Teacher Association and Internal
Quality Assurance Cell in academic collaboration with Kerala State Higher
Education Council. There will be 17 presentations of academic scholars
from different universities and Institutions with an intention to accelerate
theinterest of the students in the contemporary realms of learning.

With immense pleasure we welcome you all to FOCUS 2023 seminar
series scheduled from 15" to 27" February 2023. We expect your
wholehearted support for this programme.

Thank you
With Regards
Dr. K. Ajayakumar (Principal)

Inauguration by
on 15" February 2023, 10.00 am

R
Sri. A.V. Ajayakumar

Secretary, Kerala Folklore Academy
Venue: Seminar Hall

TECHNICAL SESSIONS

SESSION 1 15" February 2023, 11.00 am

Department of Botany
Resource : Dr. K.N. Ajoy Kumar

Course Course Co - ordinator department of Botany,
Kannur University - Mananthavady Campus

Topic : Gene to Genome
Venue : Seminar Hall

SESSION 2 16" February 2023, 9.30 am

Department of Mathematics

Resource : Dr. Easwaran Nambudiri T.C.
Head of the Department of Mathematics (Retired),
Government Brennen College, Thalassery

Topic : Infinite series and the
Medieval Kerala Mathematics
Venue : Seminar Hall

SESSION 3 17" February 2023, 10 am

Department of Hindi
Resource : Dr. Remish N.

Assistant Professor, Malabar College of
Advanced Studies, Vengara, Malappuram

Topic : Samakaleen Kavita mein Rajneethi
Venue : Seminar Hall

SESSION 4 17 February 2023, 10 am

General Library

Resource : Mr. Manoj Kumar P.
Librarian (UGC), Nehru Arts & Science College Kanhangad. @

Topic : Online Learning Trends in the
Dynamic Environment
Venue : Computer Lab

SESSION 5 17" February 2023, 1.30 pm

Department of Political Science
Resource : Dr. Sudheesh K.M.

Assistant Professor, Department of Political Science
Payyannur College, Payyannur.

Topic : India’s Living Constitution
Venue : Seminar Hall

SESSION 6 20 Februar

Department of Zoology

Resource : Dr. Dipu Sukumaran
Scientist and Head CWRDM, Neyyattinkara,
i@kﬁi?iﬁﬁe%ﬂiﬁiﬁmmwwnanthapuram

Tapge.s=wardtic@ur turn for Wetland Restoration
Venue : Seminar Hall

SESSION 7 20" Februa

2023, 1.30 pm

Department of Chemistry
Resource :Dr. Abraham Joseph

Senior Professor, Department of Chemistry,
University of Calicut

Topic : Nature Dynamics and Beyond...
Venue : Seminar Hall

SESSION 8 21° February 2023, 10.00 am
Department of Microbiology

Resource :DF. Jeyabalan Sangeetha

Assistant Professor, Dept. of Environmental Sciences,
Central University of Kerala

Topic : The Significance of Microbes in
Environmental Sustainability
Venue : Seminar Hall

SESSION 9 22" February 2023, 10.00 am

Department of Commerce

Resource : P.V. Narayanan

Superintendent of Central Tax, Central GST,
Division, Kannur

Topic : Goods and Services Tax:
An Overview
Venue : Seminar Hall

SESSION 10 22" February 2023, 10.00 am

Department of Economics
Resource : Dr. V.K. Vijaykumar

Chief Investment Strategist, Geojit Financial Services

Topic : Emerging Economic Scenario:
Challenges and Opportunities
Venue : Library Hall

SESSION 11 22" February 2023, 10.00 am

Department of Malayalam
Resource : V.K. Adarsh

Social Media Evangelist and Writer
Topic : Vayanayude e-Vazhikal
Venue : College Auditorium

SESSION 12 22" February 2020, 1.30 pm

Department of Physical Education

Resource : Dr. Jayakrishnan Nambiar

Consultant Orthopaedic Surgeon and IMA President,
Thalassery

Topic : Don’t Do Drugs

2.30pm : Zumba Dance by Zin Monika O.
International licenced zumba instructor.

Venue : College Auditorium



SREE NARAYANA
1) SREE NARAYANA COLLEGE, KANNUR

(Affiliated to Kannur University)
NAAC Re-Accredited with ‘A’ Grade, (CGPA: 3. 04),

Website: wwwsncollegekannurac in

Established in 1960

Dr. Ajayakumar il .
Prin cipjaly Koorma Email: sncollegekannur@gmail.com

drajayan67@gmail.com
I —— Ph: 0497 2731085
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..............................

To
The Member Secretary
Kerala State Higher Education Council

Thiruvananthapuram

Respected Sir

Sub:- Request for academic collaboration with KSHEC for conducting Multidisciplinary
Seminar Series Programme “FOCUS 20237

Our college is planning to conduct a Multidisciplinary Seminar Series “FOCUS 2023”
from 15-28 February 2023. Eminent resource persons will handle the sessions in various
disciplines. UG PG students and research scholars are the expected beneficiaries of the

programme. | request Kerala State Higher Education Council to collaborate with the event.

Thanking You

Yours faithfully
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Member... 13/2/2023 @

€«

tome v

Dear Principal,

Nonfunded academic collaboration granted. Please
send a brief report afterwards.

Warmly,

Dr. RAJAN VARUGHESE

MEMBER SECRETARY

The Kerala State Higher Education Council
Thiruvananthapuram

Former Pro Vice Chancellor

Mahatma Gandhi University ,Kottayam, Kerala

Show quoted text
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18th & 19 November 2022

Organized by
Department of Hindi
PAZHASSIRAJA NSS COLLEGE, MATTANNUR
(Accredited by NAAC with B Grade)
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I'rom

Abhirami K

2nd MSc Zoology
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To

Dr. M 1 Punnoose

The Principal

Union Christian College, Aluva

Dear Sir,

I would like to do my final year MSc¢ project from Sree Narayana College.
Kannur, under the guidance of Dr.Preetakumari V.M. | request you to grant me

the permission.

<~ Yours sincerely, l
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UNION CHRISTIAN COLLEGE, ALUVA 4

(Affiliated to Mahatma Gandhi University, Kottayarm, Kerala)

Reaccredited with ‘A Grade by NAAC (IV cycle) -, &=
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RIMA JOSEPH
Head of the Department of Zoology Date .2 7/01)/:? 043

To
Dr. Prasad B O
Head, Department of Zoology

Sree Narayana College, Kannur, Kerala
Sub: Requesting support for the Dissertation of our MSe Zoology Student

Respected Sir,
This is in regards with the dissertation of one of our MSc Zoology student. Ms. Jinisha M

at Union Christian College, Aluva, Kerala. She is interested in working on the parasites of
marine fishes. Since we do not have the required facility in our department. | kindly request you
to guide her with her dissertation work. | request you to provide her with the necessary lab

support and guidance for the work during the period of May - June 2023.

Kindly consider this request so that our student can successfully complete her work in

your prestigious department.

Thanking You

Yours Sincerely

Assictns Peogosses & HOD \ \\;,:/”' /
Aluva, Kerala-683 105

e Office: PB No. 5, U. C. College P. O., Aluva - 683 102, Kerala, I"dia. SATHEESH CHERIYAPUTHALATH
- i Ph, 9[00484_2609|94' Mob. 7012626868. Email: UCC@IJCCO“-BgE‘EdU.Iﬂ | attest to the accuracy and authenticity of

this document
Residence: Mob. 9400261397. Email: rimajoseph

e,cdu.in Principal, Sree Narayana College, Kannur
@HCCO“?E 2110?2024 16:00 Y 9

r

?{3 Scan with Fast Scan


https://play.google.com/store/apps/details?id=camscanner.documentscanner.pdfreader
https://play.google.com/store/apps/details?id=camscanner.documentscanner.pdfreader

SREE NARAYANA COLLEGE KANNUR P. O. THOTTADA 670007
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Dr.Ajaynkumar Koorma. Email:drajayan67@gmail.com
Principal sncollegekannur(@ gmail .com
Ph:0497273 1085
10/02/2023
CERTIFICATE OF COLLABORATION

This Is to certify that the Department of Physics, Nirmalagiri College, Kuthuparamba, is actively
collaborating with the Department of Physics of our institution in various academic and
research activities for the academic years 2018 - 19 and 2022- 23.

Activities currently collaborating on;
1. Undertaking research projects

2. Co-supervising post-graduate and research students (student exchange for research)

3. Knowledge sharing through faculty exchange
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COLLABORATION 2022-23

DEPARTMENT OF MICROBIOLOGY WITH ENVIRONMENTAL SCIENCE DEPARTMENT OF
KANNUR UNIVERSITY

SATHEESH CHERIYAPUTHALATH
| attest to the accuracy and authenticity of
this document

Principal, Sree Narayana College, Kannur
21.10.2024 16:00



KANNUR § UNIVERSITY
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DEPARTMENT OF ENVIRONMENTAL STUDIES
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CERTIFICATE OF COLLABORATION
This is to cestify that the Department of Microbiology, Sree Narayana College, Kanmur has been
collzborating wath us m vanous domains dunng the acadenmc year 2022-23. The man mterest of
with faculties of Department of Environmental Studies and for the analysis of water samples as a
part of student project works by utilizing various facilities available at the Department of
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01/12/2023

Students of VI SEM Microbiology at Environmental Science depatment of Kannur
University as a part of student Project
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Physico -Chemical analysis of water samples collected from various rivers in Kannur

district

MICROPROCESSOR BASED pH METER
‘,.

EJ 6Ps Map Camera

Kalliasseri,KL,India

Kannur, Kalliasseri, 670567, KL, India
Lat 11.983374, Long 75.364561
01/12/2023 10:53 AM GMT+05:30

= Note : Captured by GPS Map Camera
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RESEARCH COLLABORATION 2022-23

DEPARTMENT OF MICROBIOLOGY WITH THE MICROBIOLOGY DEPARTMENT OF ST. PIUS
XTH COLLEGE, RAJAPURAM, KASARGOD, KERALA
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ST. PIUS X COLLEGE
RAJAPURAM

), Kasarugod, Kerala Indi
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Phone : 0467 -2224775 IR

SEgmail.com, Web: Www.sipius,uc.in

Govt. Aided College
Aflilinted to Kannur University
Re-nceredited by NAAC at * A’ Grade

Rajapuram p¢

Email: stpiu Managed by Archdiocese of Kottayam

CERTIFICATE OF COLLABORATION

This is to certify that the Department of Microbiology, Sree Narayana
College, Kannur has been actively collaborating with the Department of
Microbiology of St. Pius X College, Rajapuram in various academic activities
include research publications and conducting minor and major projects from 2022

June onwards.

Dr. Vingd. N.V

Asst. Professor & Head

Rajapuram
22.07.2022 Dr. Vinod, N.v
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International Book Chapter published by Elsevier
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Sitation

Ramesan CKV*, Vinod NV*, Skariyachan S* (2022). Antimicrobial peptide resistance and
scope of computational biology in antimicrobial peptide research. Antimicrobial peptides.
Challenges and future perspectives, (Eds: K. Ajesh and K. Sreejith). Chapter 14, pp. 261-
295. Academic Press, Elsevier. *Equally contributed. (Invited Chapter).
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COLLABORATION 2022-23

DEPARTMENT OF MICROBIOLOGY WITH SIR SYED INSTITUTE FOR TECHNICAL STUDIES,
TALIPARAMBA, KANNUR
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SIR SYED INSTITUTE FOR TECHNICAL STUDIES

(Affiliated to Kannur University)

KARIMBAM P.O., TALIPARAMBA, KANNUR Dt. KERALA - 670 142
Phone : 0460 220 9381, 0460 220 0128, 220 5388
= ssitstmba@gmail.com & www.sirsyedinstitute.ac.in

CERTIFICATE OF COLLABORATION

This is to certify that the Department of Microbiology, Sree Narayana College,
Kannur has been actively collaborating with the department of Biotechnology, Sir Syed
institute, Taliparamba in various domains during the academic year 2022-23. The objectives
of the collaboration include training of students, interactive sessions, conducting seminars,
utilising faculties of both departments for the exchange of knowledge etc.

2u
2
1 \
Dr. Siraj. M.V.P
Associate Professor & Head
P.G. Department of Biotechnology
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6 — 10 December 2022

Students of SN College, Microbiology department undergoing training on advanced
biotechnology & molecularbiology tools

SIR SYED INSTITUTE FOR TECHNICAL STUDIES

ﬁ Tallparamba, Kannur, Kerdala, indla-570142 _':-‘.,,’;_
==y arvrws sirsyedinsttute.ac.i, bictochuzitsGanroiloos— R R S

P.G DEPARTMENT OF BIOTECHNOLOGY

ADVANCED BIOTECHNOLOGY

CERTIFICATION COURSE
6th :
15w December 2022
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13 Jan 2023

Mr. Ramesan. C.K.V, Asst. Professor, Dept. of Microbiology is inaugurating the

Biotechnology association at Sir Syed Institute

SIR SYED INSTITUTE FOR TECHNICAL STUDIES

(AFFILIATED TO KANNUR UNIVERSITY)
TALIPARAMBA, KANNUR~-670142

BIOTECHNOLOGY

P.G DEPARTMENT OF BIOTECHNOLOGY

BIOTECH DAY 23

BAKTHAVAR SIRAJ

Playback Singer &
Kalaprathiba Kannur University
Kalolsavam 2022

FELICITATION CEREMONY

2 \
7 N \ oo
Ms. ANJANA VIJAYAN Mr. SARAKH KRISHNAN

UGC/CSIR JRF Holder 2022 & Assistant diroctor
Alumni Malayolam movio ‘STATE BUS" & Alumni

RAZU SIDHEEQUE

Khafila Kala Sangam &
Laison officer, C.D.M.E.A office

ASSOCIATION INAUGURATION

By
Mr. RAMESH C.K.V

Assistant Professor
Department of Microbiology
Sree Narayana college, Kannur

Mr. ANAS K
soclel worker &
Offizo attondant (SSITS)
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14 February 2023

Students of Sir Syed Institute,SN College students, Teachers and Kudumbasree members
undergoing training on mushroom cultivation

- COLLE
SREE NARAYA N/: oL e

IRDESS B NG DN MUSHROOM CULTIVATION
for

vachers Sdents and Kudumbasree members
‘.o'- 14 th Febr " am
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7 March 2023

Students of Sir Syed Institute and SN College attended Training on Food safety conducted
at SN College, Kannur by Microbiology department

CESLIGHTEN THROUGH EDUCATION
STRENGTIHEN THROUGH MANISATIIE'
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DEPARTMENT OF CHEMISTRY
MALABAR CHRISTIAN COLLEGE, CALICUT

chemistry@mccclt.ac.in

This is to certify that the Department of Chemistry, Sree Narayana College Kannur
is actively collaborating with the Department of Chemistry Malabar Christian
College Kozhikode in various academic and research activities for the academic

year 2022-2023.

1. Co-supervising post-graduate and research students
2. Knowledge sharing though faculty exchange
3. Undertaking research projects
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CERTIFICATE OF COLLABORATION

This is to certify that the Department of Botany Sree Narayana College Kannur is
actively collaborating with the Post Graduate Department of Botany, Sir Syed

College, Thaliparamba in various academic and research activities for the

academic year 2022-2023,

1. Co-supervising graduate and research students

2. Knowledge sharing though faculty exchange

Head of the Departmient of )

3, Undertaking research projects
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CFRTIFICATE OF COLLABORATION

This is to certify that the Department of Chemistry. Sree Narayana ( ollege Kannur

actively collaborating with the Department of Polymer Chemistry. NAM College

Kallikkandy in various academic and research activities for the academic year 2022 -2025

1. Co-supervising in graduate level internal evaluation

J

2. Knowledge sharing though faculty exchange

(V¥

. Undertaking project works
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Dr. MURAMMAD ISMAYIL. KM
HOD Asst, Professor & HOD

Dept.of Polymer Chemistry
Department 0 ek & hepmstry.
Kannur, Kerala - 6700

N.A.M College Kallikkandy

Kallikkandy
01-06-2022
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DEPARTMENT OF MANAGEMENT STUDIES

COLLABORATION AGREEMENT FOR ACADEMIC C0-OPERATION

This Collaboration agreement s e
DEPARTEMNT OF ,MANAG
PAYYANUR, represented by
\ Depariment of Management Studi

Neeuted gn this 2™ day of July 2022 between THE
EMENT STUDIES, PAYYANUR COLLEGE,
Mrs. ARCHANA K. Assistant Professor and Head.
¢s. Payyanur College. Payyanur on the first pan

AND

THE DEPARTMENT OF MANAGEMENT STUDIES, S.N. COLLEGE, KANNUR,

Represented by Mr. SUMESH P C. Assistant Professor and Head. Depantment of

Management Studies. S.N.college. Kannur on the second part 1o share resources for mutual
benefit on the following areas.

I. On conducting programmes on career guidance and hig

her studies for suudems of UG
Courses,

2. On conducting programmes in arcas of academic and research expe
both the colleges

rlise of the jaculp: of
3. Collaborating on studem projects. as external mentor
. Any ather areas of muinal interest that enlerge from time 10 time,

This 2greement is valid for five years or Gill any one party wish o withdraw with \writen
reasons, whichever is carlicr.

dn&,._-\_h» o @') = S

Signature of the first panty
ARCHANA, K.
AT S STANT PROUFESSOR

Signature of the second pany
eI e
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Thalada ke
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REPORT

The Department of Management Studies at S. N. College Kannur and Payyannur College,
Payyannur have entered into a collaborative partnership on 02/07/2022 with the aim of
enriching the educational experiences of their students, promoting interdisciplinary research,
and fostering a spirit of academic excellence. This collaboration represents a significant step

toward strengthening the academic ties between the two institutions.

2022-23

DEPARTMENT OF MANAGEMENT STUDIES
PAYYANUR COLLEGE,PAYYANUR
AND

DEPARTMENT OF MANAGEMENT STUDIES
S N COLLEGE, KANNUR

AN ONLINE
SESSION
ON
RESEARCH
METHODOLGY
AND GUIDANCE TO
PROJECT WORK

Jomtkyorganizes

20 08:30 AM
JAN

2023 | Via Google Meet

20/01/2023: An Online Session on Research Methodology & Guidance in Project Work

An Online Session on Research Methodology & Guidance in Project Work was organised for
the final year BBA students of S.N College, Kannur and Payyanur College. The session,
conducted via Google Meet held at 8.00 pm, aimed to provide valuable insights and guidance
on project work, with a focus on research methodology. Dr Vigi V Nair, Assistant Professor,
Department of Management Studies conducted the session. The session was covered various
aspects of project work and research methodology, offering students a clear roadmap for their

final year projects. She discussed the key steps and methodologies involved in conducting

SATHEESH CHERIYAPUTHALATH

| attest to the accuracy and authenticity of
this document

Principal, Sree Narayana College, Kannur
21.10.2024 16:00



research for a project, including data collection, analysis, and interpretation. 42 students were
actively participated in discussions and asking relevant questions.
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CERTIFICATE OF COLLABORATION

This is to certify that the Dr.Jithesh K, Assistant Professor, Department of
Chemistry, Sree Narayana College Kannur is actively collaborating with Dr,
Shabbeba Pilathottathil , Assistant Professor Department of Electronics Malabar
College of Advance Studies, Vengara, Malappuram in various academic and

research activities for the academic year 2022-2024.

1. Co-supervising post-graduate and research students
2. Knowledge sharing though faculty exchange

3. Undertaking research projects

/ " i

Dr. Shabbeba Pilathottathil
Department of Electronics

Malabar College of Advance Studies

Kozhikode
01-06-2022
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Recent developments in the adsorptive removal of heavy metal ions using R

metal-organic frameworks and graphene-based adsorbents
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* Department of Chemistry, Malabar Christian College, Calicut, Kerala, 673001, India
® Department of Chemistry, Sree Narayana College, Kannur, Kerala, 670007, India

ARTICLE INFO ABSTRACT

Keywords:

Adsorption

Graphene

Heavy metal
Metal-organic framework
Water purification

Clean and potable water is a growing concern around the globe. Among the different water pollutants, heavy
metal ions pose a serious health concern to all living beings. The quest for new adsorbents to remove heavy metal
ions received a boost with the development in the field of metal-organic framework (MOF). The advancement in
synthetic strategies and designing of MOF enabled the researchers to tune the adsorption characteristics and tailor
the material specific to a heavy metal ion. Similar to MOF, graphene-based two-dimensional and three-

dimensional materials are also promising due to the diverse functionalization possibilities and cost-
effectiveness. There had been growing interest in applying MOF and graphene-based materials for the removal
of heavy metal ions in the past decade. This review summarizes these developments in detail.

1. Introduction

The scarcity of clean water has been an ever-rising concern for hu-
manity. The factors such as urbanization, population growth, industrial
production, climate change, uncontrolled mining, etc., are the major
contributions to the deterioration of water quality [1]. As we all know,
the most common and highly dangerous water pollutants are heavy
metals [2-4]. Based on the health importance, heavy metals are classified
into four categories such as essential metals (Cu, Zn, Co, Cr, Mn, and Fe),
non-essential metals (Ba, Al, Li, and Zr), less toxic metals (Sn and As) and
highly toxic metals (Hg, Cd, and Pb) [5]. Due to the extreme health
hazards of heavy metal pollution, the harmful effect of metal ions and
their removal methods has been extensively studied [6-10].

The conventional water treatment techniques include coagulation-
flocculation, solvent extraction, reverse osmosis, electrodialysis, ion
flotation, ion exchange, and adsorption [11-17]. Among all these
methods, adsorption is the most accepted and widely used method due to
its simplicity and efficiency. The various adsorbents include activated
carbon, chitosan, zeolites, and clays [18-21]. Among the various adsor-
bents, activated carbon is the most preferred adsorbent due to its low cost
and availability [22,23]. However, the disordered structure of amor-
phous carbon restricts the fundamental studies and structural optimiza-
tion for improved removal performance [24]. Therefore there is a decline
in the acceptability of activated carbon in the large-scale application for

* Corresponding author.
E-mail addresses: govind@mccelt.ac.in, gk.raj@outlook.com (K.G. Raj).

https://doi.org/10.1016/].jies.2021.100188
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water treatment.

With the recent growth of nanotechnology, a new class of adsorbents
has emerged, which has much more efficiency and selectivity when
compared to conventional adsorbents [25]. Such nano-adsorbents
include carbon nanotubes [26-28], iron oxides [29,30], MOFs [31,32],
graphene-based materials [33,34], manganese dioxide-based nano-
materials [35,36] etc. These nano-adsorbents are promising candidates
in environmental remediation due to their high surface to volume ratio,
surface modifiability, reversibility, biocompatibility, and selectivity. The
surface modification of nano-adsorbents is known to enhance the selec-
tivity of nano-adsorbents towards a particular pollutant [37].

MOFs are considered to be an excellent platform for removing toxic
materials from water because of their fascinating structure and salient
physical properties like tunable pore size, large pore volume, high spe-
cific surface area, and the possibility of case-specific tailoring of basic
molecular architecture [38]. The structure of a MOF can be engineered
by the careful choice of a metal ion and an organic linker. By grafting
various functional groups such as those bearing different polarity, acid-
ity, hydrophilicity, and by tuning the size of the organic linkers,
respectively, the pore sizes and pore/surface properties of MOFs can be
adjusted. Functionalization can be achieved by using organic linkers
during the synthesis or by a post-synthetic modification route.
Post-synthetic modification is an effective and practical tool for the
modification of the structure and properties of MOFs. Functionalization
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ARTICLE INFO ABSTRACT

Keywords:

Symmetric supercapacitor
Activated carbon
Graphene

MWCNT,MoSz

Symmetric supercapacitor devices were fabricated from MoSs incorporated carbon allotropes such as activated
carbon (AC)/MoSz, graphene/MoS; and MWCNT/MoS;. The device performance was evaluated using cyclic
voltammetry (CV), galvanostatic charge-discharge (GCD), and electrochemical impedance spectroscopy (EIS). The
electrochemical properties of the devices fabricated from carbon allotropes (activated carbon, graphene, MWCNT)

were remarkably enhanced to above 50% by the incorporation MoS; phases. Out of the three fabricated devices,
electrochemical performance of AC/MoS; as found to be superior. The specific capacitance and energy density of
this device is 216 F/g and 6.2 Wh/Kg respectively with excellent higher rate capability and longer cyclic dura-
bility. The devices fabricated from graphene/MoSz and MWCNT/MoSs has exhibited a specific capacitance value
of 202 F/g and 161 F/g with an energy density value of 5.68 Wh/Kg and 3.95 Wh/Kg respectively.

1. Introduction

The world economy demands the need of sustainable renewable en-
ergy technology for a clean development mechanism by reducing carbon
footprint. Functional materials that can convert and store renewable
energy have received a significant attention in recent years. The current
technologies such as photovoltaics, wind turbines, geothermal power
plants, etc. are highly viable for renewable energy conversion to electric
energy; however the storage of this intermittent source of energy is the
bottle-neck in sustainable energy management. Supercapacitors/Ultra-
capacitors has emerged as novel alternative for the conventionally using
batteries and capacitors due to its high power delivery, quick charge-
discharge capability, wide range of operating temperature and environ-
mentally benign assembly, thus the device become popular in almost all
fore-front areas of technological development [2].

Allotropes of carbon such as activated carbon, graphene, multi-walled
carbon nanotubes are preferred as the electrode materials for super-
capacitor applications owing to its high surface area, excellent conduc-
tivity, low density and porosity [3]. However the energy density and rate
capability of the devices fabricated from these pristine carbon allotropes
are found to be very small owing to it electrical double layer (EDLC)
nature of charge storage mechanism. In the case of graphene and

* Corresponding author.

MWCNT the electrode fabrication process is very difficult due to aggre-
gation and stacking of the materials, thus the electrochemical properties
of the device deteriorate after each cycle [4]. Moreover the theoretical
densities of these materials are quite less which hinders the higher mass
loading across the electrodes. Recent advances in hybrid materials of
carbon allotropes with pseudo-capacitive materials indicates that the
energy density and electrochemical properties of activated carbon, gra-
phene, multi-walled carbon nanotubes can be enhanced considerably by
the introduction of synergism between EDLC and pseudo-capacitive na-
ture [5]. Moreover the pseudo-capacitive phases can acts as a spacer in
between the 2D layers and 1D tubes of graphene, MWCNT respectively
which reduces the chance for agglomeration/stacking during electro-
chemical process [6]. Rakhi et al., reported an enhanced electrochemical
performance of carbon nano coils (CNC) by hybridizing with nano-
crystalline semiconductor oxides such as SnO», MnO5 and RuO2 [6]. In an
another report Liu et al., recently developed oxygen vacancy rich
Co304/graphene nano-structures with an excellent specific capacitance
value of 978.1 Fg'! at a current density of 1 Ag~lin three electrode
configuration [7]. The electrochemical properties of activated carbon
were also modified by various methods by metal oxide incorporation.
Transition metal dichalcogenides such as MoS; have recently
received great deal attention among pseudo-capacitive materials due to

** Corresponding author.Department of Physics, University of Calicut, Kerala, India.
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Keywords:
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2-C3N3 (GCN) have been used as supercapacitor electrode due to its tunable structure and high carbon-nitrogen
ratio, However, the poor conductivity and very low surface area remain a challenge for practical applications.
The formation of a hybrid strueture of GCN with carbon-hased materials such as activated carbon (AC), graphene
(G), and carbon nanotube (CNT) help to improve its electrochemical properties. In this work, we synthesized

GCN-AC, GCN-G and GCN-CNT hybrid structures and studies the electrochemical properties in symmetric two
electrode configuration. The obtained specific capacitance of GCN, GCN-G, GCN-CNT and GCN-AC 11F/g, 244F/
g, 237F/g and 266F/g, respectively. The energy density and voltage window of the GCN-AC device were
enhanced by replacing the conventional electrolyte with ionic liquid gel electrolyte. The ionogel mediated device
could achieve an enhanced specific capacitance of 303F/g with an energy density of 46.45 Wh/Kg and power

density of 750 W/Kg.

1. Introduction

The post industrialization have created rapid chaos in our climate
due to unprecedented carbon emission which resulted in heat waves,
heavy rain falls and irreversible sea level rise. The experts warns the
urgent need for the development of an efficient, sustainable and
pollution-free energy technology to reduce our carbon foot print [1].
Hence, materials and devices for storage and conversion of energy from
renewable energy sources have received significant attention in recent
years. The bottle neck in renewable energy technology is the storage of
intermittent energy [2]. Lithium ion batteries have been used conven-
tionally as storage device. They use electrochemical mechanism to store
energy, that will results in low power delivery and short life of the de-
vice. Subsequently, supercapacitor or ultracapacitors appeared as a
novel alternative for lithium ion battery. They store charge electrostat-
ically and having high energy density of a battery as well as the high
power density of a capacitor [3.4].

To improve their performance, different strategies were cast-off as
the use of high capacitive materials with high effective pseudo-
capacitive materials, better electrolytes having enhanced voltage win-
dow keeping in view other practical considerations. Carbonaceous ma-
terials such as activated carbon, graphene and carbon nanotubes (CNTs)

* Corresponding authors.

are commonly used as electrode materials in supercapacitor fabrication,
which is known as an electric double-layer capacitor (EDLC) [5]. But
still, the systems suffer from low energy density and lower life cycle,
which suppresses the practical applications of carbon based materials.
Thus for the realization of supercapacitors, it necessary to design a
balanced structure and morphology to increase the electrochemical
performance of these carbon-based materials.

The introduction of heteroatoms such as sulfur/nitrogen/phospho-
rous in the carbonaceous materials can improve electron —donor ability
which can further enhance their electrical conductivity by breaking the
electroneutrality and density of state [6]. Among these functionalization
techniques, the heterostructure with nitrogen doping shows improved
results because of its higher electronegativity that effects the net positive
charge on the carbon atom in its neighbourhood [7.8]. According to the
theoretical prediction, these are the reason for properties enhancements;
only one extra electron will be added to the system if carbon is replaced
by nitrogen since they are neighbours, the radii of carbon and nitrogen
are the same which will help to avoid mismatch of atomic size during
functionalization. Further, the nitrogen doping can enhance the elec-
trical conductivity and storage capacity of carbon-based materials [9].
Thus nitrogen functionalization is the key to solve issues regarding
carbon-based systems in energy storage applications.

E-mail addresses: shabeebanawab@malabarcollegevengara.org (8. Pilathottathil), jitheshkavil@gmail.com (J. Kavil).
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ARTICLE INFO ABSTRACT

Keywords: Room Temperature Ionic Liquids (RTILs) offer significant potential in electrochemical applications due to their
lonic liquids flexibility, mobility, and diverse anionic and cationic combinations. To fabricate flexible devices, ionic liquid
PVDF-HFP

electrolytes require additional encapsulation to address the limitations of aqueous electrolytes. In this study,
solid-state gel electrolytes (S5E) composed of RTILs with different cations, such as phosphonium [P66614],
sulphonium [S66614], ammonium [N66614], and anions, such as dicyanamide [DCA], imide [NTf2], and
chloride [Cl], were dispersed within a poly(vinylidene fluoride-co-hexaflnoropropylene) (PVDF-HFP) polymer
matrix. Their electrochemical performances were evaluated using cyelic voltammetry, galvanostatic charge-
discharge analysis, and electrochemical impedance spectroscopy. The physicochemical properties were
analyzed using X-ray diffraction, thermal gravimetry, and broadband dielectric spectroscopy. Among the
fabricated devices, the gel-electrolyte [S66614][NTf2] combined with PVDF-HFP, having sulphonium [S66614]
and ammonium [N66614] cations demonstrated superior electrochemical performance compared to the others.

Gel electrolytes

Flexible supercapacitors
Electrochemical impedance spectra
Charge discharge

1. Introduction and [Seee14][NTE2], were selected for the preparation of PVDF-HFP
based polymer electrolytes. Frequency-dependent conductivity mea-
surements were conducted, and the performance of the supercapacitor

devices was evaluated.

Polymers have been studied extensively for developing solid state
electrolytes, and they are typically categorized based on their structural
properties. One promising polymer group is the poly-vinylidene fluo-
ride-co-hexafluoropropylene (PVDF-HFP) copolymer, which has
garnered attention due to its unique characteristics. PVDF-HFP contains
strong electro-withdrawing functional groups (-F), resulting in a high
dielectric constant (e=8.4). Dissolving room temperature ionic liquids
(RTILs) in PVDF-HFP helps to maintain a high concentration of charge
carriers [1,2]. The PVDF-HFP copolymer exhibits a distinct binary-phase
structure consisting of amorphous and crystalline phases. The amor-

2. Methodology
2.1. Preparation of RTIL encapsulated PVDF-HFP solid electrolyte
The ionic liquids (Aldrich India) selected for solid state electrolyte

were methyl-trioctyl ammonium bis(trifluoro methyl sulfonyl) imide
[Ness14] [NTf2], trihexyl tetradecyl phosphonium bis(trifluoro methyl-

phous HFP provides enormous pockets for trapping significant amount
of liquid, while the crystalline PVDF units offer mechanical support [3].
Additionaly, PVDF-HFP provides exceptional properties including good
temperature resistance, chemical and corrosion resistance [4]. In this
study, PVDF-HFP was combined with room temperature ionic liquids
(RTILs) to develop solid polymer electrolytes, utilizing its mechanical
strength and ability to create an ion pathway by adjusting the segment
ratio of its crystalline and amorphous phases. Five different RTILs,
namely [Pses14] [NTE2], [Peos14]l[DCA], [Pees14][Cll, [Negs14] INTE],

sulfonyl) imide [Pggg14] [NTE:], triethyl sulfonium bis(trifluoro methyl-
sulfonyl) imide [Sgee14][NTf2], trihexyl tetradecyl phosphonium bis
(trifluoro methylsulfonyl) dicyanamide [Pggsg14][DCA], and trihexyl
tetradecyl phosphonium bis(trifluoromethane sulfonyl) chloride
[Pess14] [CL]-

The PVDF HFP based solid electrolytes were prepared by using the
solution casting technique. PVDF-HFP was dissolved in acetone with the
aid of a magnetic stitrrer at room temperature to obtain a transparent
solution. Then, 25 wt% of various ionic liquids were added to the

* Corresponding author at: Department of Electronics, Malabar college of advanced studies, India.

E-mail address: shabeehanawab@malabarcollegevengara.org (P. Shabeeba).

https://doi.org/10.1016/j.nxmate.2024.100330

Received 10 May 2024; Received in revised form 12 July 2024; Accepted 22 July 2024

Available online 31 July 2024

SATHEESH CHERIYAPUTHALATH
| attest to the accuracy and authenticity of
this document

2049-8228/© 2024 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creSrnena,Sies Naraxana Calegpians; /4.0,).



"E:ﬁ"w’i‘ o
A >

hiabt]

(A

=

R -- W ,,11. R _ A
eqe:cosgo &¥et KERALA -- EA 651329
E ) %
MEMORANDUM OF UNDERSTANDING
i - Between i
| ANTON’S MEDICODE
QE Seenai Center, Angamaly,Ernakulam, Kerala 683572
% And .
: SREE NARAYANA COLLEGE
B ‘ Thottada PO, Kannur, Kerala 670007
§

o’@f‘l&
- PRINCIPAL

SREE NARAYANA COLLEGE
KANNLIP

i e . Aremebuy
Tha zopuep dwelg

M'VHEOHS




e e N =4 e e e wm

T - e S ey
I TN A

LA K X e

S TS aTooT
Ot e 3

JUDIC

Gcﬁ:(ggoaﬂﬁKERALA | | EA 651330

g ST

This Memorandum of Understanding made on %ﬁg@g&between Anton’s Medicode —

o i

" Seenai Center, Angamaly, Ernakulam, Kerala 683572(the first party) represented by the
ﬁ Managing Director,Ms. Neethu Varghese, hereafter called AMC on the one part andSree
¢ Narayana College, Thottada PO, Kannur, Kerala 670007 (the second party) represented

*

£ by The Prinéiple, hereafier called the Institution on the other part.

WWER

Whereas the Institution has decided to offer the AMC course Medical coding & Billing
: from AAPC — American Association of Professional Coders, USas add-on course to
their students using the infrastructure available at the institution and requested AMC to

render academic assistance for the successtul implementation of the program. Other details

such as duration, eligibility and syllabus of courses offered is attached as Annexure 1.
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NOW IT IS MUTUALLY AGREED AS FOLLOWS:

1. The students enrolled for this add-on course Ieads to the additional qualification from
First party/ Membership from the respective professional organization only for the
candidates appearing and clearing CPC Examination.

2. It is the responsibility of the First Party to get the necessary accreditations from the
professional body (AAPC). The final approved syllabus by AAPC for the add-on
course with the exemptions availed from professional bodies through program
accreditation process will be given as Annexure 1 (Syllabus).

Second Party agrees to provide all infrastructure necessary to conduct the course at

(%]

the premises of the Institution and the first party agrees to conduct offline/Hybrid
classes of the add-on course at the assigned location only.

4, The Second Party shall nominate a point of contact (POC) for co-ordination of this
programme.

5. The admission criteria, after the approval by the first partyis stated in Annexure 3.
The same shall be upheld for short listing all applicants. The number of seats for the
above said program are fixed by the Second Party. The complete list of students of the
course shall be provided to the First Party by the Second Party. Changes in students, if
any, shall be communicated by the representative of the Second Party to the First
Party immediately.

6. The First Party facilitates zleceséary certified trainers, consulting, and technical
support to the Second Party.

7. Classroom teaching shall be fixed according to the schedule prepared by the first
party and the second party jointly without causing inconvenience to the regular
conduct of classes in the College.

8. The First Party provides Study materials as well as sufficient library copies for
reference of all learning materials (For the subjects accredited by the professional
body) to the students enrolled for the above said add on course.

9. Classes are to be evaluated jointly by both the parties every month. Suggestions made

'_“____-_,_,._-'
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10.

Ei,

12.

15.

14.

15.

16.

17

18.

S
the best satisfaction of the students and Second Party as stated in the Academic

Calendar

The mode of the class will be inOffline/Hybrid and Minimum number of students will
be 40 Nos.

The First Party provides exam-orienied training support to the students enrolled for
the above add on course for their external examinations of the professional body. The
number of hours per subject / paper/module as given in Annexure 2.

The students enrolled for the add on course are given the opportunity to attend the
examinations of certificate in CPC of AAPC as a part of their program. First party
(Anton’s Medicode) only provides the registration services to the students who are
willing for CPC Examination and the amount is a separate payment which is done by
the student through online site of AAPC.

Once the registration process is complete first party will provide Imonth CPC
examination training prior to examination date only through online mode.

All responsibilities regarding registration of the students who are appearing for CRC
Examination with the professional body should be dealt with, by the First Party. The
students must follow the rules and regulations of respective professional body to
appear for the examination and pursue the qualifications/memberships and
designations. .

The relevant fee to the professional body must be paid by the students directly as per
the rules and regulations set by the professional body time to time as given in
Annexure 2.

As per the schedule, courses must be completed by 6 months, duration of 100 hours
weekly 5 hours, if any delays happening due to holidays or other issues First party
have the right to complete the course through additional online hours, if necessary, in
the above-mentionedtime period.

Classes for the students are scheduled classes only on Saturdays from moming 10 AM
to 1 PM and 2 PM to 4 PM.

The students must obligatorily complete add-on coursewith 90% attendance, 70%

marks in the—final_test conducted by the First party to get the course completion
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of i

19. Placement assistance will be provided onljf for the students who have completed their
pursuing degree from the second party. The second party must provide the course
completion certificate before conducting the interview.

20. The first party agrees to maintain bound and numbered Registers for the following
which will be shared with Second party on request:

a. Register showing the names of students enrolled in the add-on course.

b. Register of Attendance of students, separate for each batch.

c. Register showing the receipt of fees and structure of fees, separate for each batch.

d. Register showing the Names, Age, Educational Qualification, Experience, and

Date of joining of the faculty members.

e. Register of Attendance of the faculty members.

. Attested copies of the Qualifications and Experience of the faculty members.

The first party shall maintain the above registers and records up to date and shall
make them available for inspection by authorized personnel of the second party. The
second party or anyone authorized by it shall be entitled to conduct inspection of the
above records as well as the premises of the Institution on any normal working
day/hours without any prior intimation to the Institution.

21. This is for the student’s during the academic year 2023-2024. The course fees can be
revised if mutually agreed by the two parties. If the first party is found levying course
fees from the students at rates exceeding that agreed upon by the second party or
adopting any unfair means in fee collection, the first party shall be liable to endure

legal action taken up by the second party.

Note:The below special fee is applicable if the minimum number of students is more than 40

Nos.
Particulars Amount =
Total Fees Rs. 12,000 + GST
1* Installment ' Rs. 6000 + GST
ﬂ’[nstaliment Rs. 6000 + GST 1

. Installment - Enrollment Date.

£\ stallment - After one month from Enrollment Date. ’-2",;:-‘:
2 | | ( >
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24.

25,

26.

27,

28.

Wb

. Use of name or logo of Sree Narayana College, Kannur in displays, advertisements

or promotions shall be done by First Party with the prior approval of Second Party
only and Second Party will not bear any liability whatsoever for any issue arising out

of that.

. The duration of the agreement shall be minimum one year; however. the same may be

renewed further on mutual consent of both the parties. Both parties reserve the right to
terminate the MoU agreement, if it is found that the other party has indulged in any
malpractice or has violated any of the conditions and guidelines of operation.

Either party shall be titled to terminate the MOU on 60days ‘notice. The MOU will
automatically terminate.

The First party shall hold the second party’s interest’s paramount. without any
consideration for future work, and strictly avoid conflict of interest with other
assignments or their own interests. If during the period of this contract, a conflict of
interest arises for any reasons, the first party shall promptly disclose the same to the
second party and seek its instructions.

Disputes arising out of this agreement shall as far as possible be scttled by the parties
directly. In case of disagreement, the same shall be subjected to the provision of
Indian Arbitration and Reconciliation (Amended) Act, 2015

In the event of the termination of the agreement, the First Party agrees to complete the
existing batches on agreed terms contained in this MOU.

Neither party shall be liable to the other for any delay or failure on its part
performing any of its obligations under this agreement, resulting from any cause
beyond its control. including but not limited to strikes, fires, floods, earthquakes.
explosions, riots, acts of Governments, war or enemy action, provided the same is

issued in writing to the other party within 15 days of such incident.
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Parties hereby abide and submit themselves to these conditions and stipulations and to

perform their part, respectively with honorable intentions and for mutual benefit so as to

conduct the program smoothly.

For,Anton’s Medicode For.Sree Narayana College, Kannur
= ’M,__f——'“’"‘"r
Signature: Signature: =
Name: Neethu ng Nanig: O 16 Y- YRAewTH
Managing
; n.‘ mdw
= PRlNCEPAL
SREE NARAYANA COLLEGE
KANNUP :

Witness @Jﬂ—_ﬁ/‘
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Annexure 1 —Syllabus
MEDICAL TERMINOLOGY
ANATOMY

ICD-10 CM
CPT
HCPCS
MEDICAL BILLING
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Medical Coding

Annexure 2

Subject Hours of Training
ANATOMY 30

ICD 30

BiLih 40 -

Soft Skill Training, Mock Test& Mock

Interview

ADDITIONAL FREE ONLINE EXAMINATION TRAINING OF 1 MONTH FOR CPC
EXAM REGISTERED CANDIDATE
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Annexure 3
Please Note: The fee for AAPC Individual Membership and CPC Certification Exam

registration can be found on the URL given below and it is subject to the discretion of AAPC
(professional body)

https://www.aapc.com/certification/cpe
Eligibility criteria of applicant

e A bachelor’s degree of minimum 3 years after 10" or 12" examination, from a
recognized board with a minimum aggregate of 50%.

e Candidates of final year of graduation are also eligible, provided they have a
certificate from the head of the college.

e Candidate must have completed medical coding course from any authorized institute.
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MEMORANDUM OF UNDERSTANDING (MoU)
between

INDOCERT
and
Department of Microbiology
Sree Narayana College, Kannur

This memorandum of understanding entered into existence on 26/06/2023
between the Department of Microbiology, Sree Narayana College. Kannur

(hereinafter also referred fo as “the first party”) and INDOCERT (hereinafter also
referred fo as “the second party” or "the Council").

It is hereby agreed between the parties as follows:
1. This Memorandum of Understanding (“MoU") is a non-exclusive agreement for
collaboration between the first party and the second party (hereinafter also

referred fo as “both parties”).
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2. This MoU is valid for a period of 3 (Three) years from the date of this document,
and may be extended further on mutual consent.

3. Both parties will designate a contact person from each side who will be the
primary point of contact on behalf of that party, the contact details of each
of whom will be provided in writing to both parties.

4. The second party agrees to provide intemship opportunities to selected
. students from first party, enabling them to gain practical industry experience

5..iThe second party agrees to offer training on the areas of food safety
management, organic certifications, sustainable certifications and carbon
standards.

6. The training work can be undertaken at the second party premises or in the
% campus of first party according to the convenience of both the parties.
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7. If the MoU is terminated, steps shall be taken to ensure that the termination
does not affect any prior obligations, projects or activities already in progress.

8. The various clauses of this memorandum may be amended, modified or
repealed only upon mutual agreement.

Read, Understood and Consented:

In witness where of the undersigned, duly appointed representatives of Sree
Narayana College, Kannur and INDOCERT respectively.

For the first party: For the second party:
Signature: % SignotureJy
Mame: ‘D Jis F Frmatah Name: Chris George Mathew

Designation: P XV\M’PJ Vo 7: Designation: Business Development

ot Lo"l\,,a‘_ Kommwe Manager, INDOCERT

Witnesses: Witnesses:

- D ﬂaana-/\/ | Nethil Zosegp

1 b

2.
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Kemorandum of Understanding between
Department of Botany, Mehru Arts and Science College Kanhangad,
And

Department of Botany, Sree Narayana College Kannur

The Memorandum of Usderstanding is made on 27" March 2023 between Department
iof Botany, Nehru Arts and Science College Kanhangad and Department of Botany, Sree
Warayana College Kannur, The genesal objective of this agreement is o establish an
academic collaboration between the Department of Botany, Nehru Arts and Scicuce College
Kanhangad — 671314 and the Department of Botany, Sres Narayana College Kannur —
£70007. This academic collaboration is to stimulate and facilitate the development of
collaborative and mutually beseficial programs which will serve to enhance the intellectual
hife and cultural developments i sfudents.
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Memorandum of Understanding between
PG Department of Mathematics, Sree Narayana College, Kannur

and

: Department of Mathematics, S.E.S College, Sreeka

The Memorandum of Understanding is made on !0/0’/.30021{ between PG
Department of Mathematics, Sree Narayana College, Kannur and Department of

Mathematics, S.E.S College, Sreekandapuram. The general objective of this agreement is to

v

Narayana College, Kannur, Thottada -670007 and Department of Mathematics, S.E.S

(!ouege, Sreekandapuram, 670631, This academic collaboration is to stimulate and facilitate

r.l_e development of collaborative and mutually beneficial

. =7

anal dll Do vl

eétablish an academic collaboration between the PG Department of Mathematics, Sree
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Subject to mutual consent, the areas of collaboration will include any programme offered

at either institution as thought desirable and feasible on either side and that both sides will
(-‘*;Gntribute to the fostering and development of the collaborative relationship between the

mathematics departments of two colleges. Collaboration shall be carried out through the

activities such as:

1) Faculty exchange programmes, student exchange and seminars can be conducted by
both the institutions in collaboration.

2) Exchange of academic materials and other information

3) Team taught courses, including online certificate courses

4) Sharing of resources for inculcating a research culture for degree students.

and will be valid only for

This agreement will take effect from the date of its signing

one year.
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............. Assistant Professor, pG Department of
fayana College, Kannur,

Mr/Smt. .Rasing  m i
Mathematics. S.E.S College, Sree

Malhematics. Sree Na

!‘\J

-+eeey ASSistant Professor, Department of
kandapuram,

Signature of the second party

In the presence of the following witnesses

: /
&,D’&‘ P, Pssisfank e - fmfnn

2. é!{j& ¢ Assisland professor , SE5 (sllege, s5veelcandlopuram

@r‘
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CERTIFICATE OF COLLABORATION

This is to certify that the Dr. Jithesh K, Assistant Professor, Department of
Chemistry, Sree Narayana College Kannur is actively collaborating with Dr. Govind
Raj, Assistant Professor Department of Chemistry, Malabar Christian College
Kozhikode in various academic and research activities for the academic year 2023-

2024.

Co-supervising post-graduate and research students
Knowledge sharing though faculty exchange

Undertaking research projects

= W e

Publication Research papers in International Journals

Dr. Govind Raj, Ma\atga\,(;\ji :
Assistant Professor Department of Chemistry,

Malabar Christian College Kozhikode

01-06-2023
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Research article

Synthesis and characterization of alpha and beta cobalt hydroxide |
nanostructures for photocatalytic dye degradation and
supercapacitor applications

Roshni C P, Jithesh K", Anjana P M*, Govind Raj K* , Rakhi R B~

* Department of Chemistry, Malabar Christian College, Calicut, Kerala 673001, India
Y Department of Chemistry, Sree Narayana College, Kannur, Kerala 670007, India
© Materials Science and Technology Division, CSIR-National Institute for Interdisciplinary Science and Technology, Thirvananthapuram, Kerala 695019, India

ARTICLE INFO ABSTRACT

Keywords: Alpha and beta cobalt hydroxide nanostructures were synthesized by hydrothermal method and characterized

Alpha using X-ray diffraction and electron microscopy. The turbostatic alpha-Co(OH), has large interlayer spacing

Heta . compared to the beta-Co(OH)y and is less explored in the literature. Both nanostructures were efficient in

E';:aé:giddij;?f degrading methylene blue dye in the presence of visible light. Under identical conditions, the rate constant of

Dlioticatalyals photocata]ylif dye degradation in the presence of alpha and beta cobalt hydroxide was caleulated as

Supercapacitor 60.22 x 10~° min~! and 19.05 x 10™* min~!, respectively, which is highest when compared to the previous
reports. The superior activity of alpha-Co(OH); when compared to beta-Co(OH); is also demonstrated in this
work. Additionally, a Csp value of 137 F/g and 2.4 F/g, respectively, at a current density of 1 A/g, was obtained
from the GCD analysis of devices made using alpha-Co(OH); and beta-Co(OH),. A higher cyelic stability and
power density were observed for alpha-Co(OH)y when compared to beta-Co(OH),. The findings suggest that
alpha and beta cobalt hydroxide nanostructures hold promise as effective catalysts for dye degradation and
potential materials for high-performance supercapacitors. Further investigations into the unique properties of the
relatively superior alpha-Co(OH); could lead to advancements in environmental remediation and energy storage
technologies.

1. Introduction

In recent years, treating industrial wastewater contaminated with
hazardous organic dyes has become a critical environmental issue [1].
These dyes, commonly found in industries such as paper, textiles, and
food processing, are characterized by complex aromatic structures that
make them highly stable and resistant to degradation. As a result, water
bodies are increasingly contaminated, leading to a decline in water
quality, which poses a significant health risk [1]. To tackle this issue,
researchers have been actively exploring advanced oxidation processes
(AOPs) as effective methods for wastewater treatment [2]. AOPs
encompass various techniques, including ozonation, sonolysis, Fenton
reaction, and photocatalysis, which can be employed individually or in
combination. These processes offer advantages such as high efficiency,
simplicity, good reproducibility, and easy implementation. By gener-
ating strong oxidizing radicals, notably hydroxyl radicals (OH), AOPs

* Corresponding authors.

initiate chain reactions that break down dye molecules into smaller, less
harmful species. Among these methods, photocatalysis has emerged as a
promising alternative to traditional biological treatments [3].

Among the various organic contaminants, methylene blue holds
particular significance as a widely used cationic dye in industries like
textiles and paper manufacturing [4]. Methylene blue, also known as 3,
7-bis(dimethylamino)phenothiazin-5-ium chloride finds applications in
therapeutic and diagnostic procedures in both human and veterinary
medicine [4]. While methylene blue is considered non-toxic, its expo-
sure to sunlight can generate hazardous oxygen singlets, posing risks to
living organisms and aquatic environments and raising concerns for
public health. Consequently, researchers have explored different cata-
lysts for the degradation of methylene blue, including CuO, TiOs,
FeTiOs, and Cu-Ti composites [1-4]. This study focuses on the unique
application of alpha and beta cobalt hydroxide for the degradation of
methylene blue.

E-mail addresses: govind@mecelt.ac.in (G.R. K), rakhiraghavanbaby@niist.res.in (R. R B).

https://doi.org/10.1016/j.nxmate.2024.100199
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SREE NARAYANA COLLEGE KANNUR P, 0. THOTTADA 670007
(AFFILIATED TO KANNUR UNIVERSITY)
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Drl. Satheesh. C. P = Email: sncollegekannur@gmail.com
Principal in charge Ph:04972731085

Dated: 03.02.2024

COLLABORATION AGREEMENT
between
Department Of Hindi , Sree Narayana College,Kannur
and
Department of Hindi, Payyannur College, Payyannur

Collaboration agreement entered on11/11/2022 between the Department
of Hindi, Sree Narayana College, Kannur and the Department of Hindi, Pawannur.

College, Payyanur

Objective of Collaboration and Activities Focused

Hindi, being a pan Indian language, needs to be promoted regionally and
needs to be promoted nationally too. The main objective of this collaboration is
the promotion of Hindi language and Literature both nationally and regionally.
With this aim, the collaboration intends to organize exchange programmes
regarding Hindi language and literature, and to perform various academic

activities like translation, linguistic orientation programmes etc.

Benefits of Collaboration

Payyannur College, Payyannur, is a NAAC AT B+ Level Accredited College.
Department of Hindi, Payyannur College, Payyanur is well known for its
excellence. The Hindi Department is a model for other institutions in assimilating
the contemporaneity of knowledge. Department of Hindi, Sree Narayana College,
Kannur is involved in mutual co-operation with Payyanur College. This
collaboration envisages a long-term programme to engage in large-scale local
research work and comprehensive investigation of Hindi heritage and

SATHEESH CHERIYAPUTHALATH
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This agreement of collaboration is valid for 2 years from the date signed
by the two parties.

Head of the Department Head of the Department
Department of Hindi Department of Hindi
payyannur College . Sree Narayana College

INDHU A.
payyannur, Edat PO, Asgs%n?Profe  or & HOD Thottada PO, Kannur,
Kerala -670327 Dept. of Hindi Kerala — 670007 D S
Payyanur College, Payyanur MYA B4 A N
Edat P.O., Kannur - 670 327 HIND)| DE 0.0.
o - PARTM
Activity on Collaboration SREE NARAVARIA ~ =N T

Department of Hindi, Payyanur College, in association with Department of
Hindi, Sree Narayana College, Thottada, Kannur organized a talk on the topic
gender issues titled “STREE AUR APARAD KA SAMAISASTRA" on 15/11/2022, at
Hindi Hall, Payyanur College. Dr Ramya Balan K, Asst. Professor, Department of
Hindi, Sree Narayana College was the resource person. Dr. Surekha T V delivered
the welcome speech, Dr. Sindhu A presided the session and introduced the
speaker. Dr. N M Sreekanth delivered the vote of thanks. The students were very
active during the session and interacted well with the resource person.

l D' Douge el Ly PR o
A = | £of 5y ks opgor Cleye. Woproyn TEIIC,
DEPARTMENT e aren SRy
Presents EPPHE e S v opeis e 2, e Y e, W -...'."’;ftr""”""___
Seminar -'?.‘,;.,_'.‘:.3"7.,::;." T R e A P
o :

Topic:el i Fuwae o GHTeTETE

INAUQURATION
DE. RAMYA

s, b

SEMINAS MALL | i85|11|2022 10 20AM

-

e I.

o

] B
= |

= - .. ] 5 B
Kunhimangalam, Kerala, India £ Kunhimangalam, Kerala, India

B crsisse

4630+ EC2, Kunhimangalam, Kerals 670327, indis
Lat 12302711

Long 75234115

1611122 10:11 AM

SATHEESH CHERIYAPUTHALATH

| attest to the accuracy and authenticity of
this document

Principal, Sree Narayana College, Kannur
21.10.2024 16:00




o
u"."‘ /a-r\ T
e o —CiE .j- 5

P Rs,Tﬁ@ =)

ONE

Gaﬂ:mgoé?mmamm EC 846693
i
¥ MEMORANDUMOFUNDERSTANDING(MOU)
: BETWEEN
ACADEMYFORPROFESSIONALSTUDIES(APS)

‘ And
DEPARTMENT OF MANAGEMENT STUDIES
SREENARAYANACOLLEGE, THOTTADA-KANNUR

f MEMORANDUMOFUNDERSTANDING
This Memorandum of Understanding (herein after called as the ‘MOU’)is entered

ig}oan this the
257 dajf of JULY 2023 b}r and between ACADEMY FOR PROFESSIONAL

STUDIES, THE FIRST PARTY represented herein by its Director Mr. SHABEER
ALl P P AND THE SECOND PARTY represented herein by Ms. SAMINA
EBTHYANATH HOD OF DEPARTMENT OF MANAGEMENT STUDIES,

T, ?EENARAYANA COLLEGE, THD‘ITADA- KANNUR o
I
. L]

SAMINA SATHYANATH
SECOND PAREXa sATHYANATH
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PURPOSEOF MOU
In particular, this MOU is in tended to
d seminars on Professional financial Career.

1. Organize various workshops an
3. Conduct practical trainings on Fi
4. Organize various workshops and

nancial Accounting.
seminars on Skill Development for students.

INCONSIDERATION OFTHEMUTUALPRO MISESSETFORTH

NOW THEREFORE,
INTHIS MOU, THE PARTIES HERETO AGREE AS FOLLOWS:
Clausel
CO-OPERATION

mmon interests and objectives, and they shall
d cn-operatioﬁ that willpromoteand
hallkeep eachother informed
may be relevant to

1.1 Both parties are united by co
establish channelsof communication an
advancetheir respectiveoperations. Theparties s
of potentialopportunities and shareallinformation that

secure additional opportunities for one another. ot
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ty will facilitate effective
providing significant

- operation between First Party and Second Par
keeping in mind

2 The co-0P

. z::‘ﬂiﬂﬂuﬂ-of the intellectual capabilities of the First F".m-t!,rt 23

{nputs to them in developing suitable teaching/ training systems,
the needs of the second Party.

n alliance with any other party providing

1.3 Second party is not allowed to enter a .
the same services as long as the gecond party has an MOU with the first party.

Clause 2
SCOPEOFTHEMO

u
2.1 Both parties believe that close co-operation between the two would be a
major benefit to the student community to enhance their skills and knowledge.
22 The First Party will give valuable inputs tO the Second Party
students fit into the scenario

inteaching/training methodology so that the

meaningfully.

the students of the second Party on the professional

23 The First Party will train
them ready for better

finance career in order to bridge the gap in skill and make

finance career.

2.4 The First Party will extend the necessary support to deliver special classes to
the students of the Second Party on the finance related topics.

Clause 3 VALIDITY
3.1 The validity of the agreement is one year from the date of agreement.

32 Both Parties may terminate this MOU upon 30 calendar days’ notice ‘in
‘writing. In the event of Termination, both parties have to discharge their

1A SAMINA S ﬁmuml

.:W'Eﬁjﬁﬂ” SAMINA SATH

Assistant Professor & Head
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