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Pollution by Pharma Industries: An Overview
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and Kailash Chandra®

'Department of Chemistry, Govt. P.G. College, Guna, Madhya Pradesh, India
Department of Chemistry, Guru Jambheshwar University of Science and Technology,
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3Department of Chemistry, Bareilly College, Bareilly, Uttar Pradesh, India

Abstract

Pharmaceuticals act as lifesaving tools for living beings, but recently, a
new face of pharmaceuticals has been seen in the form of pollution
because of improper management of by-products and waste materials
released by pharmaceutical industries. The advancements in the
development of mass spectrometry and analytical methods during recent
years have facilitated studies of pharmaceutical residues and wastes in
the environment. Though early evidence of the waste generated by
pharma industries that served as a source of active pharmaceutical
ingredients (APIs) in the environment was sporadic, these investigations
received little attention at that time.

In the late 1990s, the finding of oestrogens in sewage and wastewater
as a cause of fish feminization triggered a surge of interest in
pharmaceuticals in the environment, particularly the role of excreted
medications. Following that, ecotoxicologists took an interest in
pharmaceutical waste found in sewage effluents and rivers, which may
have diverted attention away from potential alternate sources of
pharmaceutical residues. The identification of diclofenac residues in cow
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Radiations: As a Toxicant

Gayatri Rai and Payal Mahobiya
Department of Zoology, Dr. H. S. Gour University, Sagar, (M.P.), India.

Introduction

Radiation is very high up environmental toxin and
transmission of energy in the form of particles or waves
through sources. Radiations are an energy source,
transmitted through a source have sufficient energy to
penetrate living and non-living cells. Radiations are found
in many forms and affected by the natural environment
and yield through recent technology. Mostly radiations
bear the potential for both effects positive and negative.
Radiation-induced damage might result in adverse health
effects within hours to weeks and delayed effects may be
observable many months after exposure. Even though
sunlight very essential radiation of the entire can be
detrimental in extreme amounts.Radiation impression
of the ionizing and non-ionizing radiation.Even though
jonizing and non-ionizing radiation has been used
extensively in the many sources such as a mercury lamp,
dental polymerizing equipment, X-rays machine, black
light lamp, welding equipment, counterfeit currency
detectors, etc. Consequently, radiation effect on the
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The Effect of UV Radiation on
Biological Tissues

Gayatri Rai and Payal Mahobiya

Department of Zoology, Dr. Harisingh Gour Vishwavidhyalaya,
(A Central University), Sagar, Madhya Pradesh, India

ABSTRACT
Ozone depletion is a major problem in our i Different p i ible for
ozone depletion. Due to ozone depletion increase exposure of UVB radiation on earth surface. Therefore
UVB radiation causes biological tissue and their physiological process. UVB radiati idatio

stress and generate free radicals such as hydroxyl radical, superoxide, nitric oxide, hydrogen peroxide
radicals etc.. These free radicals are unstable and chemically very active acting as an oxidizing agent
that causes the morphological and physiological changes in the cells. In biological tissues such as skin,
thyroid cells, eyes, these radicals can contact the other macromolecules and increase to changes in
their structure and physiological conditions.

Keywords: Ozone depletion, UV radiations, Body organs, Oxidative stress.

Introduction

Radiation impression of the ionizing and non-ionizing radiation. Even though
ionizing and ionizing radiation has been used ively in the many sources
such as a mercury lamp, dental polymerizing equip X-rays machine, black

light lamp, welding equipment, counterfeit currency detectors, etc.. Consequently,
radiation effect on the body organs such as the thyroid gland [1, 2], eyes [3], liver
14}, skin [5]. The UV rad is elec gnetic radiation and i d
from sunlight. UV radiation is a non-ionizing and classified into three types UVC,
UYB and UVA. UVC (200-280 nm, shortwave) is lethal than UVB (280-320nm,

ium wave). It causes skin darkening and erythema, the skin cancer possibility
i ilcreases from long exposure to UVB, UVA is non-lethal radiation (320-400 nm, long
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CHAPTER TWO

FROM OTHER TO SIGNIFICANT:
A JOURNEY OF WOMEN
FROM THE PERIPHERY TO THE CENTRE
IN RAAT RANI AND CUTTING CHAI

DR. SHALINI KAUSHIK

Abstract

This paper tries to explore the journey of female protagonists in Raat Rani
and Cutting Chai, two out of the six segments in Modern Love Mumbai, a
web series available on Amazon Prime released in the Amazon Original
Series on 13 May 2022. The journey is seen in terms of an outward phase,
which includes spatial/physical mobility, which leads to an inward phase,
thus making their voices significant. The women discover/rediscover
themselves through the physical journey, female bonding, food, and non-
alcoholic drinks. The feminist awakening moves them from the periphery
of society to the centre. The paper also examines the differences created by
caste, class, gender, religion, and culture, which are some of the elements
which oppress women. The mental and emotional journey, via the physical
journey, becomes a means of self-discovery for women. Female solidarity
helps in identifying the female voices which were neglected earlier, and ice-
cream (kahwa) and cutting chai help in overcoming the identity crises the
women are going through in their lives. The segments also highlight
different kinds of love: self-love, heterosexual love, and lesbian love, and at
the same time, the complications in love, all in the city of Mumbai. This
gives a modern perspective to the various kinds of love depicted.

Keywords: Raat Rani, Cutting Chai, Husband, Woman, Food, Bicycle,
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Abstract

Journals Publish About News

This chapter shall discuss various applications of fixed-point theorz and ef‘.;zzyl i:\t-
theory. Fixed point theory and fuzzy set theory are very useful tools t a;lar Fﬁ)at
ble in almost all branches of mathematical analysis. Thgre are many pro errtl,s e
cannot be solved by applying the concept of other existing t‘heorles butgcaln r: iSn o
easily by using the concept of fuzzy set theory and ﬂx‘ed point theory. So leemin
chapter, we shall introduce the fuzzy set theory and f.uted Pomt theory cqr}c o g
their applications in existing branches of science, engineering, mathematics, a

ical systems.
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Keywords: fixed point, fuzzy set, dynamical systems, stability, fuzzy differential

Applications of Fuzzy Set and Fixed Point E s, el cqiions
Theory in Dynamical Systems o etion

Fixed point theory is an area of mathematics linkecli to fl:tnctional a.nal‘{’sis :and
e topology that is still in its infancy. Fixed point theory is an important s1:|b)ect mAthe
fast-growing domains of nonlinear analysis and nonl.mea.r operators. I.t isa rel.atlvely
new scientific area that is developing rapidly. In topics as dlvAerse as differential
Submitted: June 4th, 2022, Reviewed: June 13th, 2022, Published: July 19th, 2022 equations, topology, economics, game theory, dynamics, optimal contro}, and func-

- tional analysis, fixed points and fixed point theorems have always been important
PonneTTntechopen ioess theoretical tools. Furthermore, with the development of accurate ar'ld e_ffiment tech-
niques for computing fixed points, the concept's relevan‘ce for applxqatmns has
expanded dramatically, making fixed point methods a vital weapon in the arsenal of

i ician.
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Abstract

Laplace Transform is one of the essential transform techniques. It has many applications in
engineering and science. The Laplace transform techniques can be used to solve various
partial differential equations and ordinary differential equations that cannot be resolved
using conventional techniques. The Laplace transform approach is practically the essential
functional method for engineers. The Laplace transform and variations like the fuzzy
Laplace transform are advantageous because they directly solve issues such as initial value
problems, fuzzy initial value problems, and non-homogeneous differential equations
without first resolving the corresponding homogeneous equation. This chapter uses the
Laplace transform and its variations to dynamical systems.

Keywords

‘ Laplace transform ‘ ‘ Inverse Laplace transform ‘ ‘ Fuzzy Laplace transform properties

applications electrical circuits
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A BRIEF INTRODUCTION AND CLASSIFICATION OF CARBON-
BASED N JMATERIALS

NEERA] MOHAN GUPTA™", JAGAT SINGH KIRAR', KAILASH CHANDRA?,
YOGESH DESWAL®* AND LAXMI DESWAL®

‘Department of Chemistry, Govt P.G College, Guna, Madhya Pradesh
*Department of Chemistry, Bareilly College, Bareilly
Dep of Chemistry, Guru Jambhesh University of science and Technology, Hisar,
Haryana
Corresponding Author E-mail: theneerajmohan10@gmail.com

ABSTRACT

Nanomaterials have evolved as a fascinating class of materials that includes a wide range of
samples with at least one dimension in the 1 to 100 nm range. The sensible design of
nanoparticles can result in extremely high surface areas. In the name of nanotechnology the term
nano means nanometer and Richard Adolf Zsigmondy coined the term "nanometer” in 1914.
Richard Feynman, an American physicist and Nobel Laureate, coined the term "nanotechnology”
in a lecture to the American Physical Society’s annual conference in 1959. This is said to be the
first scholarly discussion on nanotechnology.

KEYWORDS: Nanoparticle, Fullarenes, Nanotube, Graphene.

INTRODUCTION

'Nanomaterials can be made with magnetic, electrical, optical, mechanical, and catalytic
capabilities that are vastly superior to those of their conventional material. Nanotechnology is a
wonderful example of a technological innovation since it offers tailored nanoparticles with a lot
of potential for generating goods with significantly better performance. * Before studying the
nanotechnology it's very important to know about the types of nanomaterials. In this chapter
we will specially discuss the type of Carbon based nanomaterials.

FULLERENES
[

Fig. 1: The most terials classified based on their dimension
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RECENT TRENDS OF INNOVATION IN CHEMICAL AND BIOLOGICAL SCIENCE VOLUME |
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FACILE SYNTHESIS OF ZN-AL LAYERED DOUBLE HYDROXIDE
IMMOBILIZED Ni (II) SCHIFF BASE COMPLEXES AS A
NANOCATALYST FOR LIQUID-PHASE OXIDATION OF

TOLUENE

'Department of Chemistry, Govt P.G College, Guna, Madhya Pradesh, India
*School of Chemical Sciences, Devi Ahilya University, Takshashila Campus, Khandwa Road, Indore,
MP - 452001, India
*Corresponding Author E-mail: j.skirar007@gmail.com

ABSTRACT

Catalytic oxidation of toluene was studied over Ni(Il) Schiff base complexes supported layered
double hydroxide synthesized by the intercalation method and abbreviated as LDH-[NAPABA-
Ni(Il)]. The Schiff base ligand (E)-4-((2-hydroxy naphthalene-1-yl) methylene amino) benzoic
acid have been synthesized from the condensation of 2-hydroxy-1-naphthaldehyde and 4-amino
benzoic acid. The synthesized complexes were fully characterized by using ICP-AES, XRD,
SEM, EDX, TEM, FTIR, BET and TGA. The catalytic activity of synthesized catalysts was tested
for the oxidation of toluene with tert-butyl hydro peroxide under solvent-free conditions.
Interestingly, LDH-[NAPABA-Ni(II)] catalyst was exhibited a maximum of 67.39% conversion
of toluene with benzaldehyde selectivity of 81.62%, stability, and reusability at least six cycles
without significant loss of catalytic activity.

KEYWORDS: Layered double hydroxide, Schiff base complex, nanocatalyst, toluene, tert-butyl
hydro peroxide.

INTRODUCTION

The most flexible and significant organic intermediates are benzaldehyde and benzoic acid,
which are widely employed in industries for the manufacture of dyes, medicines, foodstuffs,
medicine, preservatives, inhibitors, agrochemicals, and perfumes [1, 2]. In the domestic sector,
benzaldehyde is mostly manufactured by hydrolysis of benzylidene chloride [3]. This technique
is corrosive and ecologically unfavorable due to the production of hydrochloric acids and acidic
solvents [4]. Furthermore, homogeneous catalysts have important limitations, such as difficulty
in separating them from the reaction mixture for reuse, whereas heterogeneous catalysts may be
easily separated and reused after the reaction. As a result, several researchers have focused their
efforts on building a suitable heterogeneous catalytic system for the oxidation of toluene [5-7].
On the other hand, layered double hydroxides (LDHs) have received a lot of attention as useful
catalyst support because of their appealing properties like expansion, anion exchange, high

surface area, and chemical inertness, with various potential applications like intercalation
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~ Abstract
 rfcialintelligence (AT is moving rapidly to revolve the whole healhcaresystem
inthe world and is driven by the collaboration of big data and powerful machine
Jearning technigues. Many innovators have been initiated to develop several tools
and techniques to improve the procedure of clinical healthcare, to advance med-
jcal research, and to improve efficacy. Al tools also depend on algorithms and
fashioned from healthcare data that are able to make predictions or rec-
ommendations. Numerous types of Al are already being used by healthcare pro-
yiders and scientific industries. The key categories of applications are involved in
develop disease diagnosis, prevention, and also in treatment activities.
Alot of examples are there in which AL technologies are able to execute hca!lh-
care jobs as well otherwise better compared to humans such as image recognition,
lysis, and gic game planning “There are many more AT also present
which increases the efficacy of healthcare for peoples to understand the daily Pab
terns and also wishes of the individuals they care for, alux;t% with that AT provides
irecti onse for their glowing life.
m;‘\i“::!:l:;{ers?le\)\r:\’: Z‘i!s:xss‘;cd briefly aboust r.lilfercnt ﬁe}ds c'xf gublic' health-
care and various excepted Al applications or {ools in the medical industry.
medical, drug treatment
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ABSTRACT

Today we are facing a global pandemic of COVID-19, caused by virus
pathogen named SARC CoV-2, The virus spread throw the droplets or
acrosols released from an infected person cough, sneezes and speak -
aloud. Presently there is no certified Ireatment available for COVID-19, .
Although various vaccines are now available which are found to be
useful in combating the virus but st prevention s the measure concern

" 10:stop or reduce the transition of virus particles. If we take an account

toward the spreading speed of the discase it becomes very important to
follow different preventive measures'like, use of face mask, washing the

* hand with soap or alcohol-based snitizer, self-isolation or quarantine,

surface cleaning and frequent (esting, The strictly follow of the
Prevention measure is must to ensure the desire result. The aim of this '
artiele to give a synopsis on covid vaccinesand their preventive measures ‘
o enlighten our knowledge,

Keywords: COVID-19, prevention, vaccines, virus, infection, SARS !
CoV-2 D

INTRODUCTION

A disease is an abnormal condition that negatively affects the structure
and functions of allor part ofan organism, I is associated with medical | -
conditions that are concemed with specific signs and S'ymptoms, that may :
cause pain, dysfunctions, distress and even death, Now days the whole ,
world facing the greatest pandemic of Novel coronavirus discase ) &
"COVID-19", From the first case in December 2019 in China the whole
world facing the fear of COVID-19, However, the human coronavirus ;
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health that other researchers obtained in different areas of the globe
before and after the pandemic.
Key words : COVID-19 pandemic, environment, climate, nitrogen
oxides emissions, Carbon emissions
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:1 IMPACT OF THE COVID-19 PANDEMIC ON THE
jg: Published and Printed By ENVIRONMENTAL CO2 EMISSION
: :N Kri‘s‘ll?a Publicat.ion House . Inder Singh Parmar
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Abstract
The worldwide disruption caused by the COVID-19 pandemic resulted in
numerous positive effects to the environment and climate. The global
reduction in modern human activity such as the considerable decline in
planned travel was coined anthropause and has caused a large drop in
air pollution and water pollution in many regions. This paper provides
9llzg93z90ll627080! ? information about pollutants’ influence on | and enviro tal

Introduction

Air pollution refers to any physical, chemical or biological
change in the air. It is the contamination of air by harmful gases, dust
and smoke which affects plants, animals and humans drastically. There is
a certain percentage of gases present in the atmosphere. An increase or
decrease in the composition of these gases is harmful to survival. This
imbalance in the gaseous composition has resulted in an increase in
earth’s temperature, which is known as global warming.

Due to the emission of greenhouse gases, there is an imbalance
in the gaseous composition of the air. This has led to an increase in the

r = 50"03 G temperature of the earth. This increase in earth’s temperature is known as
L g JYU‘” ABH global warming. This has resulted in the melting of gla&ers and an Verified
anjan &@t"é@ increase in seu' levels. Many areas are submerged u gﬁ - eriti
{0 Ko Brij Kishore
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A Year of COVID - [9 on Earth

Chapter 25

COVID19 -IMPACTS ON INDIAN
AGRICULTURE

Mrs. Archana Tiwari
Assistant Professor, Department of Botany, Government P.G. College
Damoh (M.P.) - 470661, India
&
Inder Singh Parmar
Assistant Professor, Department of Botany, Government Madhav
Science College, Ujjain (MP) 456010, India

Abstract:
COVID-19 pandemic has disrupted the Indian agricultural systen
extensively. Nevertheless, the recent quarterly GDP estimates post-
COVID scenario showcase robustness and resilience in Indian
agriculture, the only sector o register a positive growth of 3.4% during
the financial year (FY here after) 2020-21 (Quarter 1: April 2020 to
June 2020). At the same time, the immediate past quarter growth was
estimated at 5.9% witnessing a decline by 2.5% point. In this context, we
aim (o synthesize the early evidence of the COVID-19 impact on the
Indian agricultural system viz., production, marketing and consumption
followed by a set of potential strategies (o recover and prosper post-
pandemic. Survey findings indicate that the pandemic has affected
production and marketing through labour and logistical constraints,
while the negative income shock restricted access (o markets and
increased prices of food commodities affecting the consumption pattern.
The pandemic wreaked a substantial physical, social, economic and
emotional havoc on all the stakeholders of Indian agricultural systen.
Seizing the crisis as an opportunity, the state anmounced a raft of
measures and long-pending reforms. We propose a 10-point strategy
ranging from social safety nets, family farming, monetizing buffer stock,
staggered procurement to secondary agricullure to revive and prosper
post-pandemic.
Keywords :COVID-19, agricultural system, food system, COVID
impact, 10-point strategy
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Abstract
Due to the pandemic's impact on travel and industry, many regions and

the planet as a whole experienced a drop-in air pollution. Reducing air
pollution can reduce both climate change and COVID-1 9 risks but it is
not yet clear which types of air pollution (if any) are common risks to
both climate change and COVID-19. The Centre for Research on Energy
and Clean Air reported that methods to contain the spread of SARS-
9 7;,89_.3’_ 9016270801 i ; ¢ , K CoV-2, such as quarantines and travel bans, resulted in a 23 percent
¥ : : reduction of carbon emission in China. Same were seen in other
countries also. In the present section we have seen the impact of Covid -
19 pandemic on air quality.
Key words: COVID-19 pandemic, Air quality, environment, climate,
nitrogen oxides emissions, Carbon emissions
stk Rk

Introduction
The reduction in motor vehicle traffic has led to a drop-in air

pollution levels. Inset is the empty Al motorway in Slovenia on 22
March 2020. Due to the pandemic's impact on travel and industry, many
regions and the planet as a whole experienced a drop-in air pollution.
Reducing air pollution can reduce both climate change and COVID-19
risks but it is ot yet clear which types of air pollution (if any) are
common risks to both climate change and COVID-19. The Centre for
Research on Energy and Clean Air reported that methods to contain the

e ) (T spread of SARS-CoV-2, such as quarantines and travel bans, resulted in
. no 225 percent reduction of carbon emission in China.
b LR UT.JYUTI In the first month of lockdow i royimatel
bnjan Shrofrya HABHAWAL 200 million fewer metric tons of carb:% ?e%!ifiﬁed
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Abstract
Climate crisis is a term describing global warming and climate change, 5

and their consequences. The term has been used to describe the threat of

global warming to the planet, and to urge aggressive climate change

mitigation. For example, in the journal BioScience, a January 2020

article, endorsed by over 11,000 scientists worldwide, stated that the

. climate crisis has arrived and that an immense increase of scale in

INASEE 07 e 2 4030 endeavors (o conserve our biosphere is needed to avoid untold suffering

s due to the climate crisis. The term is applied by those who believe it

evokes the gravity of the threats the planet faces from continued

greenhouse gas emissions and can help spur the kind of political

willpower that has long been missing from climate advocacy. They

believe that, much as global warming drew out more emotional

engagement and support for action than climate change calling climate

change a crisis could have an even stronger impact. Here, we are

discussing about the restoration of climate with some green recovery

polices.

Key words: Green recovery, Deforestation, reforestation, climate,

Plastic pollution

£
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Introduction
A study has shown that the term does invoke a strong emotional
response in conveying a sense of urgency, but some caution that this
very response may be counter-productive, and may cause a backlash ]
effect due to perceptions of alarmist exaggeration. o
In November 2019, the Oxford DictionaDtgJl &/ erified
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Effect of Dispersion of Ceramic Filler on Thermal,
Structural and Transport Properties of Polymer Electrolyte
for Electrochemical Applications

Nidhi”, Sandhya Patel, Ranveer Kumar

Department of Physics, Dr. Harisingh Gour Vishwavidyalaya, Sagar, M.P. 470003, India

AC author: L.com

Abstract. Nanocomposite polymer clectrolyte (NCPE) thin films have established an extraordinary position among all other
electrolyte matenals because of their applications in electrochemical devices- solid state batteries, sensors and electrochemical
display devices etc. Now day’s research interest has been devoted to mag ion ing clectrolytes dispersed with
nanoparticles, due to their good electrical, thermal and electrochemical properties. This paper provides a NCPE comprises of
Polyvinylidencflouride (PVDF) as a host, Magnesium nitrate (Mg(NOs):) as a ionic salt and TiO: nanoparticles as a filler have
been preparcd by solution cast technique. The prepared polymer clectrolyte films were ch ized by X-Ray Diffracti
Fourier Transform Infrared (FTIR) Spectroscopy and Differential Scanning Calorimetry-Thermal Gravimetric Analysis technique

(DSC-TGA). The X-Ray Diffraction (XRD) and FTIR patterns of polymer el lyte films firmed the of complex.
Reduction in the degree of crystallnity of polymer with addition of salt and nano-filler confirmed by DSC Analysis. The
composition, frequency and d of 1oni¢ di through y techniq

of these films. The highest conductivity achieved for composition i.c. PVDF: Mg(NOs):: TiO: (70:30:3). The activation energy
calculated from the slope of log @ - 1/T plot, The diclectric study was done in wide range of frequency and temperature, A test cell
(battery) has been fabricated comprising Mg NCPE C-cell (C + Ix + electrolyte, 5:5:1) and their discharge profile have been
drawn. The preliminary studies indicate the suitability of NCPE as electrolyte in solid state magnesium battery.

Keywords: Polymer Electrolyte, Fourier Transform Infrared Spectroscopy, ceramic filler

1. INTRODUCTION

Our society is heavily reliant on fossil fuels to supply energy for all our daily needs. This will cause
increase in greenhouse gases in our environment. To protect the health and economic well-being of our global
society, development of renewable energy sources (solar, wind, hydroelectricity, geoth I, hydrogen fuel and
rechargeable batteries etc.), is good approach in recent times to overcome the problems. As we know that solid state
rechargeable batteries (in place of petroleum or carbon fuel) can be used as source of fuel in modern hi-tech devices
like hybrid electric vehicles with lot of signi like wide temp range of ion. [1-14] From I
survey, it was found that battery technology has been invented by Allessandro Volta in eighteen century [15] but
from archeological findings, first battery was developed (2000BC) in Mesopotamia named as “Baghdad
battery”[16]. Now day’s battery with Lithium ion ducti ! gaining ion because they have the
highest energy & power density. [14] In addition to the field of batteries, Magnesium ion based solid state batteries
are interesting area of research with nanocomposite polymer electrolyte thin films as electrolyte having low cost,
desirable shaped battery with low weight and thin film form, safer in use, good electrical, thermal, mechanical and
electrochemical properties. 6]

In our carlier work, we have reported a system of ite polymer clectrolyt
70PVDF:30Mg(NOs): :3MgO NCPE which has good ionic conductivity of order of 10+ and thermally stable. [14]

Advanced Materials and Radiation Physics (AMRP-2020)
AIP Conf. Proc. 2352, 020004-1-020004.7; batps://doi.org/10.1063/5.0052353
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Effect of Nanoparticles on Electrical and Structural
Properties of Magnesium Ion Conducting Polymer
Electrolyte

Nidhi®, Sandhya Patel and Ranveer Kumar

Department of Physics, Dr. Harisingh Gour Vishwavidyalaya, Sagar, M.P. 470003, India

“Corresponding author: nidhinayakjain@gmail com

Abstract. In the present work, effect of nanoparticles (TiO2, MgO, ZnO or Al:03) on solid polymer electrolyte (SPE)

i polyvinylideneflourid Proy (PVDF-HFP) and magnesium chloride (MgCl2) has been
explored. These films have been synthesized using the universal solution cast technique. Impedance Spectroscopy, X-ray
Dilfraction (XRD), Fourier transform infrared (FTIR)Spectroscopy and Differential scanning calonmetry -
Thermogravimetric analysis (DSC-TGA) have been carried out to characterize transport, structural and thermal
properties of these NCPE films. The highest conductivity value is 1.24x10* S/em at 110 °C with activation energy
~0.26eV for OCC of NCPE. The dielectric study was also done for OCC of NCPE in wide range of frequency and
temperature. Electrochemical cell has been fabricated using cell configuraion MgINCPE|C-cell and various cell

have been calculated from discharge cl i

INTRODUCION

Since 1991, Lithium ion conducting rechargeable batteries are gaining attention to fulfill energy requirements of
our daily nceds (hybrid clectric vehicles, laptop, cell phones, and camera ctc.)[1] Li ion conducting polymer
clectrolytes used 1n battery device, studied by various researchers and faced problem like high cost and highly
reactive nature so working with lithium is quite challenging. [2] This cause the search of other substitute like
sodium, potassium and divalent ions (Mg2and Zn'?) conducting polymer electrolytes for battery application
Rammohan et al. (2015) reported sodium ion conducting polymer electrolyte (PVA/PEG:NaClO; with ionic
conductivity of ~2.41x10° S/em). prepared by solution casting method [3] Potassium ion (K') conducting
electrolyte reported by Murugendrappa et al. [4]with poly (ethylene glycol) (PEG) polymer as host with different
salt (salt like KCl, KBr and KI ) complexation in it and effect of different salt on polymer with change in
temperature from 299 to 331 K. They observed that when KCl and KBr mixed in PEG its conductivity value
increased by about 2.5 times for KCI and about 6.25 times for KBr, while on mixing KT its conductivity reduced
about 0.05 times its pure component value. Magnesium ion (Mg>") conducting polymer electrolyte reported by
Ravindran et al. (2012) having composition: PEG-[Mg (CH;COO)- Mg(NOs),]: [40-4547.5-7.5)] system,
synthesized by solution casting method and have maximum ionic conductivity ~9.852x10° S/ecm at room
temperature.[S] Noto et al. also reported Mg?* 1on conducting polymer electrolyte (PEG400/(MgCl)x (0.00329< x
=0.7000) in eight different compositions). They studied the mechanism of ionic motion in polymer. [6] Now days
PVDF based electrolyte gaining attention due to its high dielectric constant in place of PEG. Leons et. al. (2013)
reported PVDF based solid polymer electrolyte: PVDF-TrFE-NTf>, prepared by solvent casting method and they got
maximum value of ionic conductivity ie. 1.7x10° Sfem for 32 wt% of ionic liquid at 110°C.[7]. Rechargeable
magnesium batteries with good efficiency using solid nanocomposite polymer electrolyte thin films are interesting
area of research. By using thermally and hanically stable el lytes, desirable shape, size and low weight
batteries can be developed. From literature survey, it reveals that nanoparticles (ALOs, MgO, ZnO, TiO, CuO and

National Conference on Physics and Chemistry of Materials
AIP Conf. Proc. 2369, 020089-1-020089-7; hutps:/doi. 1063/5.0060814
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PVDF-HFP based nanocomposite polymer electrolytes for
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Abstract.  Different positi of polymer

lyviny flourids propylene (PVDF-HFP) as a host, Magnesium chloride (MgClz) as a ionic salt and
various concentrations of nanosized ceramic fillers - 1102, MgO. ZnO and Alz03, have been successfully synthesized using
solution casting method. The best bulk conductivity () achieved at room temperature for optimum conducting composition
(OCC) of solid polymer el Iyte is 4.69x107 1*. Further on addition of filler -phase 1I™!, conductivity
increased and achieved highest value for composition i.e. PVDF-HFP: MgClx: ZnO (70:30:3) of NCPE is 1.25x10°° Siem
and from temperature dependence study we got highest ¢ for OCC of NCPE at 110 °C is 1.24x10* S/em. The electrical
measurement for all samples have been carried out in frequency range 42Hz -5MHz and temperature range of 30 -110 °C
by Impedance Spectroscopy. X-ray Diffraction (XRD) have been carried out to characterize structural properties of these
NCPE films. The 1on transport number tion ~0.99 for OCC of NCPE system obtained by Wagner's dc polarization

technique.

1 (NCPE) films, consisting of

INTRODUCTION

In the recent time, gel polymer electrolytes (GPEs) based on PVDF and its copolymers [1-6]have received
considerable attention for their use in sup paci photo elect ical cell, smart window, digital cameras,
personal communication equipments, solar cells, fuel cells, electro chemical display and battery devices etc. [7-12]
due to their thermal and mechanical stability and highly conductive (~10 * -10* S/em) in nature.[13-19] Gel polymer
electrolytes are prepared on adding liquid plasticizers (ethylene carbonate, propylene carbonate propylene carbonate,
di methyl carbonate and di ethyl carbonate etc) in solid polymer clectrolytes. [20-22]

Syahidah et al. [23] in 2015 reported a gel polymer electrolyte system, having highest conducting composition
PVDF-HFP'PVP: Mg(CF3SO5): |[bdmin]BF; with 6~10S/cm, current density -100mA/g. energy density -14Whkg
and power density - 21W/kg, developed mainly for its use in electrical double layer capacitors. Pasquier et al. reported
a GPE system having nanoparticles disperse in it 1. PVDF-HFP: LiPFg in EC/DMC: SiO; with ionic conductivity
(6)~1.4x10 (RT) in 2000 [24] and Prabakaran et al. [25] reported a GPE disperse with TiO2 nano-fillers i.e. P(VDE-
TIFP)KL.L:PC:TiO, having ionic conductivity of 6~ 6.7x10 (RT) in 2015. Shalu etal. reported, Mixed anion effect
on the ionic transport behavior, 1on and various physicochemical properties of ionic liquid based polymer
gel electrolyte membranes having composition (PVDF-HFP + 20% LiTFSI ~ 70 wi% BMIMBF4) with maximum
1onic conductivity i.e. 6~3.5%107 S/em, transport number tio, ~0.99 and electrochemical window (ECW) ~4.0-4.20
V. They used LiTFSI as 1onic salt and 1onic liquid BMIMBF for increasing its conductivity. This system is prepared
by solution cast method and stable up to 400°C [26] Shimizu et al. [27] reported a gel polymer electrolyte system
PVDEF:LiBF, with conductivity value in order ~10* S/em at 60-80°C. Leons ct. al. (2013) reported a SPE system
PVDF-TrFE-[N 1 1 20m] [NIf:] with 6~1.7x107°S/cm for 32 wt% of ionic liquid at 110°C, prepared by solvent casting
method. [28] Tiankhoon etal reported a lithium ion conducting SPE system PVDF-MG49-LiCF3SOs for
electrochemical device application with ATR-FTIR, XRD, SEM. dielectric studies and maximum ionic conductivity
0-3.25x10*at room temperature, prepared by solution casting method.[29] Johnsi et.al. reported zinc ion conducting
polymer electrolyte system 75 wi% PVDF-co-HFP:25 wi% ZnTI[-5 wi% CeQ: with ionic conductivity 6~3 = 107

3nd International Conference on Condensed Matter and Applied Physics (ICC-2019)
AIP Conf. Proc. 2220, 080044-1-080044-6; hutps:/doi.on/10.1063/5.0001 398
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Growth of Silver Nanoparticles on Titanium Dioxides Layer
for Plasmonic-Based Solid-State Solar Cells

Sanjay K Sardana’"?, Piyush K Parashar®, P S Chandrashekar’, Sanjay K
Srivastava® and Vamsi K Komarala®

Department of Physics, Government National College Sirsa, Haryana, India
Centre for Energy Studies, Indian Institute of Technology Delhi, New Delhi, India
*Inorganic PV Devices Group, CSIR-National Physical Laboratory, New Delhi, India

*Email:sanjay84sardana@ gmail.com

Abstract. In this work, we presented a simple method for the growth of silver nanoparticles (Ag NPs) which
forms spontaneously during the RF sputtering onto titanium dioxides (TiO,) layer, prepared by spray
pyrolysis. The formation of Ag NPs is achieved due to the rough nature of the TiO, layer. As, TiO, is a wide
band gap semiconductor material, which would only absorb the UV part of the solar spectrum. The
photovoltaic activity of TiO, based solid state photovoltaic system can be further improved using metallic
nanostructures. The Ag NPs forms a Schottky barrier solar cell with the TiO, layer. Upon illumination, hot
electrons from Ag NPs gets injected into the TiO, layer which leads to charge separation. Here, Ag NPs
works as absorbing material in the visible region, are capable of increasing the absorption of TiO, and hence
the performance of plasmonic-based solid-state TiO»/Ag solar cells.

INTRODUCTION

Plasmonics is a branch of photonics/nanophotonics which deals with the interaction of light with metal
nanostructures. In the past few years, the field of plasmonics has emerged as a rapidly expanding new area for
materials and device research. Plasmonics open the possibility to amplify, concentrate and manipulate light at the
nanoscale, and allows overcoming the diffraction limit of traditional optics, and consequently, concepts can be
adopted in a wide range of applications varies from biosensing to photovoltaics [1,2]. Plasmonics provides a novel
approach for achieving the light trapping in solar cells by the use of metallic nanostructures that support localized
surface plasmon resonances: excitation of conduction electrons at the interface between the metal and dielectric.
With proper design and engineering of these metallo-dielectric structures light can be concentrated and folded into a
thin semiconductor layer, thereby increasing the absorption process. Consequently, these metal nanostructures can
be integrated into photovoltaics as efficient light trapping scheme to increase the efficiency of conventional devices.
However recent investigations have shown that plasmonic nanostructures can also directly convert the collected
light into electrical energy by generating “hot electrons™[3-5]. After light absorption in the nanostructures which
lead to surface plasmon excitations, plasmons can decay to the ground state by transferring its accumulated energy
to conduction electrons of the metal nanoparticles. This process produces high energy electrons, also known as “hot
electrons”, which have sufficient energy to overcome the potential barriers provided by a thin layer of
semiconductors when the plasmonic nanostructures in contact with a semiconductor, thereby forming a metal-
semiconductor Schottky junction. This new scheme for solar energy conversion opens up a way to realize new
photovoltaic devices.

In this study, we optimized the TiO, layer, prepared by the spray pyrolysis for spontaneously growth of silver
nanoparticles during RF magnetron sputtering.

DAE Solid State Physics Symposium 2018
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