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Skill development is a process of identifying your
skill gaps and ensuring that these skills are developed. skill
development enhances the efficiency of a person in a
particular field. With the help of skill development the
possibility of many jobs come in front of the person. Skill
development brings you multifaceted benefits. This
positively affects your personal life as well as professional
life. In simple words skill development is to become better
in whatever work we do such as cooking, reading, writing,
playing and any other work or skill, do it with full heart,
hard work, proper training and studies to improve your
skills. Demand of the present time is that skill development
should be given to the youth and students so that they can
get practical knowledge along with bookish knowledge. At
present there is continuous emphasis on skill development
in private jobs as well as government jobs.

The biggest reason for the rapid growth of
unemployment in the country, is not only the continuous
decrease in government jobs, rather another main reason is

Signatu/e»

Verma

t Verified

Signed B;%Rl&e:\‘ Kymar

Reason:| am appgOving this

document

Location: Q
Signing Date:22=-d7.2024 16:45

17



OFFICE OF THE PRINCIPAL, SHAHEED BHAGAT SINGH GOVT. P.G. S

COLLEGE PIPARIYA, DIST-NARMADAPURAM(M.P.) .e"‘&z
College Code :- 3203 AISHE Code :- C-35178 ¥ suss 24
Accredited by NAAC with B+ Grade Bk

E-mail : hegpgepiphos@mp.gov.in, Website- www.sbsgovipgeollegepipariya.in, Phone/Fax : 07576-220112

Benefits of Yoga Education in National Education Policy 2020 ISBN 978-81-19584-82-6

Meditation and its Effect on Different Chakras

! Kity Maurya (Asst. Prof.) Dept. of Chemistry |
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’Dr. Aneeta Sen (Asst. Prof.) Dept. of Economics,
SBS Govt. P.G. College Pipariya

Abstract

Meditation is very ancient process which has been recognized by
various people and mentioned it in different ancient literature.
Meditation may be a mental work out in which a individual trains his
intellect to reach a state of concentration, prepare consideration, and
create self-awareness. The objective of contemplation is to realize a
state of awareness that's rationally clear and sincerely calm. Meditation
works out primarily alter the capacities of the autonomic apprehensive
framework, which interfaces the brain and the body. A chakra is
an energy center. In a perfectly healthy person, the chakras work in
unison to create life-force energy. The body, mind, and spirit benefit
from balanced chakras. In addition, each chakra has its own symbol,
color, and meaning. There is an innate relationship between the Chakras
and Meditation. The Meditation improves the working of chakras i.¢.,
the energy of the chakras is improved if a person follow meditation
regularly. The Meditation thus helps in improving the mental and
physical health of a person. This study clarifies the impact of
meditation in different chakras of the body.

Introduction

Meditation is a mental exercise in which a person trains his mind to
reach a state of concentration, train attention, and create self-awareness.
The goal of meditation is to achieve a state of consciousness that is
mentally clear and emotionally calm. Meditation exercises mainly
change the functions of the autonomic nervous system, which connects
the brain and the body. The word “meditation” is derived from the Latin
meditari, which means “to engage in contemplation or reflection”™ The
word meditation comes from the same Greek and Latin root as the word
medicine. Manocha (2000) described meditation as a discrete and well-
defined experience of a state of “thoughtless awareness™ or mental
stillness in which the activity of the mind i1s minimized without
reducing the level of alertness. Walsh and Shapiro (2006) defined
meditation from a cognitive and psychological perspective as a family
of self-regulation practices aimed at bringing mental pr(ngéhsaw I
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Yoga and the Healthier Economics behind It
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Abstract
In terms of hone, Yoga could be a teach that over 300 million people
around the world are effectively locked in within. The word “Yoga™
truly implies “union,” and alludes to an internal state where one
encounters everything as a portion of oneself. Frequently mixed up for
a framework of physical work out, the Yogic framework is really a set
of apparatuses for self-transformation that are planned to bring one to
this state of union.

Yoga has many health benefits some of them are mental relaxation,
weight loss, proper breathing rates, improved focus, increased
flexibility and many more. Due to many health benefits, the practise of
Yoga has been adopted by many people. There is a Economics behind
the Yoga which is revealed by this article. The practise of Yoga is
linked with the Economics of the country. However, the economic
impact of yoga on India is often overlooked. In this article, we will
explore the economic benefits of yoga on India.

Keywords — Yoga, Health, focus, stress, finance, discases.
Introduction

Yoga is essentially a spiritual discipline based on an extremely subtle
science that focuses on bringing mind and body into harmony. It is an
art and science of healthy living. The word "yoga" is derived from the
Sanskrit root "yuj," which means "to join," "yoke," or "unite."
According to yogic scriptures, the practice of yoga leads to the union of
individual consciousness with that of wuniversal consciousness,
indicating a perfect harmony between mind and body, man and nature.
According to modern scientists, everything in the universe is just a
manifestation of the same quantum firmament. Someone who
experiences this oneness of existence is in yoga and is called a yogi
who has attained a state of freedom called mukti, nirvana or moksha.
Thus, the goal of yoga is self-realization, the overcoming of all kinds of
suffering, leading to the "state of liberation' (moksha)Jgnature N
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Abstract

Biomimetic route of nanoparticle synthesis means the use of biological entities
such as cells of microorganisms, plants, and animals as a medium to generate
materials having nano size ranges or at least one-dimensional range in nanoscale
(between 1 and 100 nm). Biomimetic route of synthesis is now becoming a
preferential choice over other synthesis processes because of the biocompatibility
of process, use of nontoxic chemicals, application of environmentally friendly
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Abstract: Papcer and pulp industry is once of the mui&ﬁctors
responsible for deforestation. It has been observed ths &crc is 3%
increase in demand for paper per year. 'T'he paper ia{llstry 15 once of
the world’s largest polluting industries and thi’aggcst contributor
to greenhouse gases with over 900 xnillionc"ﬂ;:}c's cut annually. One
tree cut to prepare 17 reams of paper. IQSé:lucing paper usage, the
countries can have a direct impae Ton reducing their carbon
footprints. Going paperless n@?‘ccs carbon dioxide emission.
Turning a single tree into 1 mms of paper results in around 110
Ibs of CO2 being rclc:@»\{nru the atmosphere. Paper industries
also release harmitul gs% like sulphur oxides, nitrogen oxides ctc.
which u)nlnbulgct» the acid rain, greenhouse gases and water

pollution. /\l)@m(»"/u of waste dumped in the landfill site 1s
=\
discarded ;@ér and paper board. In addition when paper rots, it
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OVERVIEW ON RECENT DEVELOPMENTS IN PHYSICAL, CHEMICAL AND
BIOLOGICAL WASTE WATER TREATMENT TECHNOLOGIES
Jayendra Kumar Himanshu!, Vijayshree Pawarz, Varsha Solankiz,
Nandini Bhanwar?, Satish Pipolde*** and Vinars Dawane?
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*Corresponding author E-mail: satish.piplode@gmail.com

Abstract:

Water is the most important factor for life on the earth. Due to vanious reasons including
natural and artificial the water has been polluted day by day. At this time pollution level has been
increased. It is impossible to prevert the water resources from the pollution Reuse of water after
treatiment is the only path to save the enwironment/earthe This chapter mainly focuses on
thevarious types of waste water treatiment methods and their steps.

Keywords: waste water, treatiment, pollution, purification, technology.
Introduction:

Process of removing contaminants from wastewater is known as waste water treatiment.
The main aim of wastewater treatiment is 1o reduce the pollution from water and also make an
effluent that can be safely retumed to the erwironment, either for reuse or to prevernt pollution
(Crini & Lichtfouse, 2019). Wastewster treatment can be done using physical, chemical, and
biological processesthat remove contaminants such as organic and inorganic materials, bacteria,
viruses, anxl other hanmful substances (Somume & Ghate, 2004). The treatimernt process can vary
depending on the type and source of the wastewater. There are several recent strategies that have
been developed to improve wastewater treatiment efficiency and reduce environmental impacts.
The first step is usually screening or grit removal to remove large objects and delwis. Then, the
wastewater undergoes a primanry treatment process that involves settling and removal of solids.
Secondary reatment involves biological reatnmernt where microorganisims break down organic
matter in the wastewater and disinfected 1o remove hannful pathogens and bactenia, typically
using chlorine or UV light. Finally, the treated wastewater is released into a receiving body of
water or reused for vanous purposes. It is a critical process for protecting public health and the
erwironmernt, and it plays a vital ole in erswring a sustainable water supply for future
generations (Muga & Mihelcic, 2008). In the chapter, some of the recemnt advancerment in the
strategies for wastewater treatrment has been discussed.
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ian (raditional businesses: Stag,,
India Recent trends
Ankita Patel

Assistant professor

ymerce SBS Government PG College Pipariy,
Con ’

”_\'“,rf‘}‘t v of Indian l)usincss_i.fs very ancient; it is belicyes «
I he history .t of human civilization took place in Ing;.,

the .l(‘wcln::"}tn- its art and skill from the early times ;i I8 ety
was 1:;"_“;'\,'idcncc found in the Indus Valley Civilization ., s
'\";‘\":r' ::n. cotton etc. were used here at that tim_e also. There ,_ﬁ
ﬁ\\-':l.s‘i()l\s. by which India’s .Cl:llturc apd business activitie: .
affected and led to their dlSlnte'gra.tnon..But there are ..
traditional businesses which are still in existence and have P
demand in domestic and international market as well. This chaze.
discuss about the status and recent trends of Indian tradiie.

business with special reference to agriculture and handicrafis

ol

Keywords: Indian traditional businesses, Agriculturs
Handicrafts.,

Introduction

The history and culture of India is one of the oldest cultures in =
world. Here'business which includes trade and commerce, we &=
mention of it in Vedas like Rig-Veda, Atharva veda etc. it is &=
known as the “The Golden Bird” Because it was one of the 2o

achievements. Due S Prosperous history and commeT=
and ccununl;g': .f“- ¥ 'S cultural diversity, commercial prosper
result there wfr:)Spcr"y’. other countries get attracted to it

'Many invasions, which affected business =

cultural activit;
. ies and als

b . - - »
But there apc O led to their disintegration.

T a $ain -2 X %
:—";blcncc. Ag"iCllllurell{i&:l::](!luonal businessea which mand’:l\”‘
ndustry, silver > Icraft busi m et
Croand gold Ormaments bz:?:;::;m:;ﬁmlo'o t St rified
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Cryptocurrency: A Future currency of

Digital World
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Abstract —

Cryptocurrencies are in virtual markc;:t.from few years. These are
generally called virtual currency or digital currencies. The market
of these currencies is increasing day by day. These are not under
the control of government till date and thus .cu'culatmg in a large
quantity without any rules and regul.anon own.ed by the
government of any country. Bitcoin was 1ntroducec{ in 2009 and
gradually other cryptocurrencies were 1ntroduceq in the vgrtual
market. More than 100 virtual currencies are available in virtual
market. These are future currency that might replace the current
paper currency worldwide. Researchers on cryptocurrencies are
still lacking and infancy stages. There is a need for deep rese?rches
on the future of the cryptocurrencies. This chapter deals with the
concept and market of cryptocurrencies. It also includes how

Indian Government is trying to regulate these currencies and their
market.

Keywords: Cryptocurrency, Bitcoin,Blockchain, Cryptocurrency
Bill, 2021.

Introduction—

The ‘“crypto” in cryptocurrencies refers to complicated
cryptography that allows for the creation and processing of digital
currencies and their transactions across decentralized systems.
Alongside this important “crypto” feature of these currencies is 2
common commitment to decentralization; cryptocurrencies are
typically developed as code by teams who build in mechanisms

for issuance (often, although not always, through S'%@Bf[e IMerifie
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Software Quality Assurance Use In

Business
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Abstract e ) - _

Any software specification and vc—,:rlhc'.«dllon Oé SO‘ft\;‘valtc are often
necessary when safety and security issues. 50 SO tf\:\/drc quality
assurance (SQA) is very importance p.roufd.ure. or software
testing. Present decade in totally involve in digitalization such as
bank, post office, finance and railways.

%‘*.nSt/.-;ocll’chtjgg-O defines Software Quality Assx_lrance (SQA) as a
‘planned and systematic pattern of all actions necessary to
provide adequate confidence that the item or prodqct conformg to
established technical requirements'. SQA does this by checking
that:

e plans are defined according to standards;
e procedures are performed according to plans;
Products are implemented according to standards.

A procedure defines how an activity will be conduct.ed.
Procedures are defined in plans, such as a Software Configuration
Management Plan. A product is a deliverable to a customer.
Software products are code, user manuals and technical
documents, such as an Architectural Design Document. Examples

of product standards are design and coding standards, and the
standard document templates in ESA PSS-05-0.

Observations

SQA is not the only checking activity in a project. Whereas SQA
checks procedures against plans and output products against
standards, Software Verification and WValidation (SVV) checks

output products against input products. Figure- 2 illustrates the
difference.
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Chapter-16
APPLI )
CATION of EMBLICA OFFIcINALIS DERIVED NANO

IONS IN FOOD ADULTERATION

Sunil Kum
Shah ar and Ravi Upadhyay
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) o ABSTRACT
Emblica officinalis is widely used in preparation of Chyawanprash, Murabba, Churn,

Tuiceand Candy . Recently. the extract of Emblica officinalis is being prepared by
many pharmaceutical companies to be used as ayurvedic rasayan because of their high
amount of ascorbic acid and polyphenolic compounds. The application of Emblica
officinalis derived nano-ions in food adulteration open a new paradigm in therapeutic
medicines. The small sized bioactive Nano-ions are delivered on targeted tissue and
overcome various biological barriers. Most of the conventional food consumed daily

have less therapeutic value.

—te ot Blending of traditional

—Potatc + Emblion 5 )
nutrient with Emblica
officinalis derived nano-ions
might enhances the

nutritional and medicinal
properties. FTIR spectroscopy
was employed to understand

Transmitance / a.u.

A M - M A the interaction between
1800 1500 1200 4 potatoes and Emblica
Wave leneth / cm”! officinalis derived nano-ions

composites. There is some shift
rough FTIR studies depict food adulteration. The

in peak for composite was observed th . . .
form the crude ingredient and conventional

main aim of this work was to trans A
nutrient into bioactive components for medicinal application.

Key words: Emblica officinalis, Nano-ions, Devivatives of Amla, Importance of Indian
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ONLINE LEARNING AND TEACHING DURING COVID-19:
CHALLENGE AND OPPORTUNITIES IN INDIA
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Assistant Professor,
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< ABSTRACT:

Indian education system Is still not mature at both the urban and rural area. Midday meal is the
program organized (o altract the students to get education. Under these circumstances government -
imposed nation wise lockdown on March 25th, 2020 to combat COVID-19, has made severe imp~
on the education system. India has the world’s second largest school system, after China. Accori 2 8
to UNESCO, 63 million teachers were affected in 165 countries. A total of 1.3 billion learners aro.

the world were not able to attend schools or universities, and approximately 320 million learners ai«
affected in India alone. It has changed the traditional education system to the educational
technologies model in which teaching and assessments are conducted online. Both the positive and
negative impacts of COVID-19 on Indian Education system are observed. This paper aims to analyse
the Impact of COVID-19 on Indian Education System, focusing on education during online teaching
and assessment of students getting online classes in this pandemic from settings at home.,

Keywords: COVID -19, online platforms, internet, students, initiatives.

< INTRODUCTION:

The outbreak of COVID-19 has forced many countries to enforce lockdowns that brought everything
to a standstill including the teaching and learning process. The educational sector suffered the most due
to this pandemic. This pandemic has made the world to observe social distancing in the public space.
COVID-19 was first identified in Wuhan, China and then it gradually started spreading in other parts of
the world. It was only in 2020 the WHO declared it as pandemic. It has claimed millions of lives across
the world. According to the UNESCO report more than 90% of total student population in the world was
affected due to the pandemic during the initial phase of its outbreak. It has caused a serious and very
deep-rooted impact on the social, economic and also psychological life of people in different parts of the
world. The guidelines that were issued by the WHO which were ratified by the most of the countries
across the world compelled the governments to shut down the institutions of mass gatherings. So along
with the educational Institutions the academic year end exams and also competitive exams were
postponed indefinitely. This step was taken in order to slow down and contain the spread of Corona
virus in India by segregating the people who were infected with COVID-19, This U'uu-ss unv to,
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Abstract

Over the past ten years, the green economy has emerged ag an
important policy framework for sustainable development in both
developed and developing countries. It has gained momentum ip
both academia and policy-making arenas, leading to internationa|
programs in diverse sectors and driving national agendas all over
the world. The concept of Green Economy aims at economic
transformation to improve social welfare and justice, at the same
time reducing environmental threats. For the first time the term
Green economy was used in the report entitled Blueprint for a
green ecconomy of 1989, prepared for the govt. of UK and
sustainable development is a concept which was introduced in the
late 1980s as a result of publication of the report “Our Common
Future™ in 1987. After twenty years of the first Rio Summit, the
world continues to face the challenges regarding social welfare in
the context of a growing global population and environmental
degradation. This article aims to find out the views of experts
regarding Green Economy and Sustainable Development. How far
the Green Economy and Sustainable Development are linked to
each other? After reviewing the information we have results that
green economic policies are helpful for economic as well as
sustainable development.

The concept of green economy aims at economic
transformation to foster improvement of social welfare and
justice, at the same time considerably reducing
environmental threats and ecological deficiencies.

The concept of green economy aims at economic
transformation to foster improvement of social welfare and

justice, at the same time considerably reduciﬁgnatu/l‘,e’NO\ Verified

10 i \
Signed By=Rakesh Kymar

Verma y,
Reason:| am appgbving this
document

Location: Q
Signing Date:22-d87.2024 16:45
56



OFFICE OF THE PRINCIPAL, SHAHEED BHAGAT SINGH GOVT. P.G. {‘W"%’
COLLEGE PIPARIYA, DIST-NARMADAPURAM(M.P.) .~ 3%?;,,}
s

Y College Code :- 3203

Accredited by NAAC with B+ Grade
E-mail : hegpgepiphos@mp.gov.in, Website- www.sbsgovipgeollegepipariya.in, Phone/Fax : 07576-220112

Verma _ _
Reason:l am appybving this
document

Location: Q
Signing Date:22=-d7.2024 16:45




OFFICE OF THE PRINCIPAL, SHAHEED BHAGAT SINGH GOVT. P.G.
'} —_— code;.3203COLLEGE PIPARIYA, DIST-NARMADAPURAM(M.P.)
Prarre £

(WNCH g

‘.? ACT “'»m

fe-s aw D‘

AISHE Code :- C-35178 ¥ wiseih
Accredited by NAAC with B+ Grade S

E-mail : hegpgepiphos@mp.gov.in, Website- www.sbsgovipgeollegepipariya.in, Phone/Fax : 07576-220112

b - ¢

VVUUR UL UIreen Concept

STeary wﬁa-gq BT ST o
W;m ol
TR W Riw ey w_;g)a{v}m'ﬁa

P m?}”}*’! 4 foufee
— udbiall

BHRY Ui ¥ @ ard) 99 geemel o ae
A A S SH qaatai ) pwg @
ma%m %‘a;;ﬁﬁ?w m? qﬁacrﬂlsﬁ Ci f’éd‘cﬁtﬁvm_ ufRads &)

el & o o9 Shas wwifRe 8 et €

YRA Th BN g w R aet @) sifveivr sreien wfa)
g oY € Ud (Y ol #§ dew @€ we el # de S
&Y e deT Wl ¥ WS g @t ¥ werd ¥ | srerary wRad
2 WWWWWWW%W
S

AT

; AR
st @ @ & R D T o Sieratare Rl
\CEaksl §3" "ﬂ'ﬂ ﬁpﬁ’ A4, \S/igned B%Rl(e:‘ Kymar
W ' Rggn;gnzlam ppyOving this

document
123 Location:

Signing Date:QﬂM
58



OFFICE OF THE PRINCIPAL, SHAHEED BHAGAT SINGH GOVT. P.G.

“\lGﬁ‘( co
S
& o
COLLEGE PIPARIYA, DIST-NARMADAPURAM(M.P.) ‘:,e“"'a;
+/ College Code :- 3203 AISHE Code :- C-35178 ‘a,,' At
Accredited by NAAC with B+ Grade P g .Sl
E-mail : hegpgepiphos@mp.gov.in, Website- www.sbsgovipgeollegepipariya.in, Phone/Fax : 07576-220112

Verma

Reason:| am appgOving this
document

Location: Q
Signing Date:22=-d7.2024 16:45
59



COLLEGE PIPARIYA, DIST-NARMADAPURAM(M.P.)

College Code :- 3203 AISHE Code :- C-35178

OFFICE OF THE PRINCIPAL, SHAHEED BHAGAT SINGH GOVT. P.G. @ |
P

Accredited by NAAC with B+ Grade
E-mail : hegpgepiphos@mp.gov.in, Website- www.sbsgovtpgeollegepipariya.in, Phone/Fax : 07576-220112

Verma
Reason:l am appybving this
document

Location: Q
Signing Date:22=-d7.2024 16:45




OFFICE OF THE PRINCIPAL, SHAHEED BHAGAT SINGH GOVT.P.G. i
COLLEGE PIPARIYA, DIST-NARMADAPURAM(MP,) e"}}

+/ College Code :- 3203
Accredited by NAAC with B+ Grade

E-mail : hegpgepiphos@mp.gov.in, Website- www.sbsgovipgeollegepipariya.in, Phone/Fax : 07576-220112

ROLE OF NANOTECHNOLOGY IN SCIENCE AND K Gt
s "’":BRINQ
—— o1

Chapter WATER AS NATURAL IMMUNITY BOOSTER ¢
SOURCE OF MINERALS

Department of Chemistry, S.B.S. Govt. PG. College Pipariya (M.P.) India
*Corresponding Author: LN. Malviya, Email: malviyaln@gmail.com. J

ABSTRACT
Most of the people assume that water is just water. They know it is essential in order g,

survive, but they aren’t really aware of its nutritional value. Water can do several wonders
for our body, it is especially crucial today, in the times of Corona. This is because w.

one of the most natural immunity boosters and source of the minerals that can waterh
our .body. Water keeps our body at a constant temperature, it helps eliminatep: :t:\lp
facxlnu_tes digestion and, above all, it is necessary for the transportation of nutrients l;at .
essential .for the proper functioning of cells. Minerals in water are important for the hun:::
health. sanﬁc:md\cy appear in ionic form and are generally more easily absorbed in the
wm!esumam o mm"l\n;:::ut:;; m tarv.- from food. The aim of this article is to review the role of

er and source of the minerals.

K i g AT
EYWORDS: Water, essential, survive, immunity booster, minerals etc.

cell to maintai >
system of mwt"o‘:“:‘?""’l and help regulate temperaturel-5.The natural immune
maintaining our health. Our immunity driver e b, 41535, and play a great role n
capability to fight diseases. ty drives the health of our body and determines our
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METHYLENE BLUE AS AN ADJUVANT THERAPY AGAINST COVID-19
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Abstract:

Methylene blue (MB) s an oldest synthetic substance in medicine and it cladms as o
promising candidate for an active tramtment of SARS-CoV-2 infection. MB is a multipurpose
drug and it is being used for the wuweatment of various discases such as  malaria,
methemoglobinemia, urinary tract infection, fungal infection etc. MB is a powerful antidote
against CO and OCN pomsoning. The rationale for considering MB for treatment was due the
following properties: (1) anti-viral activity against the SARS - CoV-2 virus (2) anti-hypoxcmia
activity by changing oxidation state of iron from +3 oxidation state (fernico) to the + 2-oxidation
state (ferrous) (an approved medicine for methemoglobinemia) (3) inhibitor of nitrite production
(nitrite converts faerrous iron to forric iron in hemoglobin) (4) inhibitor of reactive oxygen species
(supcroxide anion  and hydrogen poroxide scavenger) (S) inhibits casxpase activation (6)
antifungal agent (7)) anti-inflammuatory agent, Recent clinical trials against SARS-CoV-2
infection, suggest that, MB is an excellent supplementary therapy againstCOVID- 19,

Keywords: Mcothylene blue, COVID- 19, SARS-CoV-2, corona treatment,

Introduction:

On 25" December 2019, the first case of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) called coronavirus discases 2019 (COVID-19), was appaears in Wuhan, China
(Wu et al 2020). Suddenly the cases of this discases increase worldwide. More than 150
countries were affected by COVID <19, In March 2020, the World Health Organization (WHO)
has been declared COVID-19 is a pandemic (Matheson and Lehner 2020). Various problems has
been emerged due to pandemic situation and it exposed the weakness of the health system
worldwide. Alpha (a) coronavirus, beta () coronavirus, gamma (y) coronavirus, and delta (6) are
the common classification of the coronavirus. Among them, alpha- and beta-coronaviruses genus

generally infects mammals while the type of gamma and delta-coronaviruses infect birds. The
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Defective BiOCl Photocatalyst for Water Splitting: Experimental and Theoretical
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Abstract:

The direct conversion of solar energy to chemical energy, using photocatalytic water
splitting process is a promising technology for providing high energy green fuel.
Herein, we explain the basic concepts behind the mechanism of photocatalytic
water splitting in terms of experimental and theoretical aspects and we also discuss
the efficacy of defected BiOCl photocatalyst in photocatalytic water splitting.
Various synthetic and theoretical approaches are discussed in terms of
photocatalytic water splitting using defective BiOCl. Photocatalytic water splitting
is depending on the various properties of the photocatalyst such as, size, shape,
morphology and the band gap of the photocatalyst. The density functional theory
(DFT) calculations help to explore the role of defects, in electronic structural
property changes and to examine its effect on photocatalytic property of catalysts
at the molecular level. The electronic property and band gape value of defected
BiOCIl enhance the efficiency of water splitting as compared to perfect BiOCl. To
resolve the global energy and environmental crisis, the exploration of simple and
cheap photocatalysts for water splitting reactions, is utmost important and remains
challenging.

Keywords: Defect, BiOCI, solar light, green fuel, hydrogen production.

Introduction

Sustainable development is the need of the present scenario. Chemistry plays an
important role in the field of sustainable development. In 1998, first manual of green
chemistry was published by Paul Anastas and John Warner. They reported 12
principals of green chemistry |1]. These principal makes turning point in the field of
chemical research area. From the last two decades environmental pollution is the
burning topic and also a very strong barrier to achieve the goal of sustainable
development. Prevention to pollution and demand of green fuel is the main criteria of
the sustainable development. These two main goal can be achieved by implementation
of green chemistry tools. Photocatalysis is the most important field of green chemistry.
The minimization of pollution and efficiency of the fuel also increased with the help of
photo catalysts [2].

Water splitting is the chemical reaction in which two water molecules convert into two
hydrogen and one oxygen molecules, this hydrogen molecﬁfnﬁ%l l?

15 I Responsibility of contents of this paper rests upon the authors and not upon the lisher,
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CHAPTER:13
HIERARCHICAL NANOSTRUCT RED 3D FLOWERLIKE BiOX (X=Cl, Br,
I) MICROSPHERE: A STATE OF ART TECHNOLOGY TOWARDS
ENVIRONMENTAL APPLICATIONS

Satish Piplode'”, Neha Patel’, Vaishali ] oshi’, K edar Singh Madhavi' and Vinars Dawane’
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‘Department of Physics, SBS Govt. P G College Pipanya, Hoshangabod Madhya Pradesh Indin-461775
"Departient of Chemistty, Govt. P G College Manmwar, Dhar, Madbya Pradesh ndia- 464445
‘Department of Chemistry, Govt Degree College, Shalyaus, Dindor, Madiya Pradesh Indin 481990
"schoal of Exwironment and Sustainable Developrment, Centml Univensity of Gujamt, Gandhinagar Gujamt, Indin- 382030
*Conesponding author: satish.piplode@grmail. com
Abstract: The present hook chapter highlights the potential of Hiermuchical Nanostructured 3D
Flowedike BiOX (X=Cl, Br, I) microsphere as a remarkable technology towanrds the environmental
remediation processes of various hazardous and persistent environmerntal pollutants. The work has
emphasized the selected case studies on three dimensional flowers like stuctwes of Bisouth
oxyhalides exclusively. The chapter also sununarizes the selective synthesis and characterization
domains of bisruth oxyhalides nanomaterials to better understand their assernblies and structures
along with specific applications, A significant inside in the key challenges and future prospects

associated with this technology has been also included with this chapter.

Key Words: Nanotechnology, Bismuth Oxyhalide, 3D- hierarchical structure, applications.
Introduction:

Nanoscience covers the study of nanoscale materials on the basis of various properties such as size,
morphology and composition Nanotechnology has captured exceptional diligence during last two
decades, since 1991 with carbon nanotube discovery [1]. Since nanormaterials offer their iniminence in
resourcefully eradicating environmental contaminants present in vardous fors, they have a wide
range of application in envirorment remediation and are being studied extensively [2,3]. Due to its
large surface area, nanomaterials are good adsorberts as well and are used widely as photocatalysts
for purification [4,5].

Initially nanomaterial size was taken into consideration due to their extraordinary properties as
cormpared to their bulk counterparts, for an instance band gap of quantum dots can be tuned by simply
size variation |6], Offlet research comnumities are focused on varying cormposition and, morphologies
of nanoparticles, there are many morphological structures of nanoparticles have been prepared so far,
like rod shaped, plate shaped, needle shaped, flower shaped etc. [7]. At the beginning TiO, was
studied exhaustively because of its excellent photocatalytic activity, but the major drawback
associated with TiO, is it Is incorpetent in visible and solar light. As time goes by many more
sermiconductor photocatalysts have been synthesized among which, Bisnmuth Oxyhalides (BiOX) have
gained phenomenal interest of scientists [8,9]. In past decade scientific studies have been devoted to
hierarchical structures and synthesis of hierarchical bismuth corpounds specially oxyhalides [10].
The hierarchical structures contribute to their outstanding ability to reflect light and tilize its
maxinum surface area, thus it is more active than bulk as well as conventional nanoparticles for
ervirormental remediation [11,12].

Due to their substantive utility, synthesis of nanoparticles is of paramount interest and various
methods of synthesis have been developed. Moreover, owing to their handiness and ease,
solvothermal and hycdrothenmal methods of synthesis are most widely wsed for bisimmuth oxyhalides
[8,9]1. Apat from environmental remediation, like air and water treatment, hierarchical BiOX
nanoparticles have extra ordinvy applications in the fields like medicinal, cosmetics, energy and
ervironment etc. [8-12]. This chapter is dedicated to the study of different methods of synthesis,
characterization and environmental applications of BiOX nanoparticles.

Synthesis, characterization and environmental applications of hierarchical BiOX (X=C1, Br,I):
Song et al. (2010) synthesized Hiermrchical structured bismuth oxychlondes using solvothenmal
method. XRD, FE-SEM, TEM, HRTEM, FTIR, SAED, XPS, BET surface area S xl PLL ﬁm tl en
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CHAPTER:6
BiOC1 NANOMATERIAL: SYNTHESIS, CHARACTERIZATION AND
ENVIRONMENTAL APPLICATIONS

Satish Piplode'’, Neha Patel”, Vaishali J oshi’ and Vinars Dawane'

'Departrent of Chemistry, SBS Govt, I G College Pipariya, Hoshangabad Macdiya Pradesh India-461775
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*Corresponding author: satish.piplodec gnail.com

Abstract: BiOCl nanomaterial have been acknowledged as potential and promising environmental
remediation material because of their low costs, low toxicities, and enonmows stabilities as well as
resourceful photocatalytic activities of various hazardous envirormental pollutants including dyes,
pesticides and several other organic pollutants etc. Several synthesis methods of BiOCI nano-micro
structuwres  including physical, chemical and biological methods were highlighted The various
characterization methods for these assermblies including nanowires, nanosheets, manoflakes and
Nowerlike stmctures were reviewed. The review emphasized the various environmental pollutants
remediation and degradation abilities of these BiOCl nano-micro stmuctures, BiOCI found to be
remarkable nanomaterial with extraordinary potential in the field of enwirommental clean-up and
remediation technology.

Keywords: BiOC], Synthesis, Characterization and Exwironmental applications.

1.  Introduction:

As the world's population has been increasing exponertially day by day, the level of pollution will
surely make its way accordingly on this planet which will lead critical situation of erwironmental
remediation. As far as the taditional methods for erwironmental remediation have been concem to
[1], they are not well enough to fulfil the necessity of envirorumental clean-up in a broad way and can
generate secondary pollutants so there is a strong need to develop better and advanced technologies to
address and solve these issues [2,3]. Advanced oxidation processes have been corsidered as the latest
methods for enwvironmental remediation [4,5]. Various types of advanced oxidation processes have
heen available today and among these photocatalysis found to be an ideal and irmportarnt method for
environmental remediation [5,6). For these reason, not just the process of advanced oxidation [7] but
the matedals irvolved in it such as nano-macto micro or bulk materials, have also been getting
promising attentions [8,9]. Among them photocatalytic degradation using sericonductor material and
light source has been the most applicable method in this century because of low cost, simplicity, easy
and complete mineralization of organic pollutants and to achieve the pollution rermoval in this
sustainable wordd view [10]. Now a day various types of semiconductor raterials with special
nano/miciostructures  found to  be  available for photocatalysis. Among these, Bi  based
nano/microstiuctures for photocatalysis have been attracted attention Various types of Bi based
nano/microstructures have been synthesized till the date and oxyhalides hawve been fourgl to be the
nost applicable photocatalyst among them [11]. A tremendous scientific liternture and published
work alreacly present in the scientific dormain using Bi based oxyhalides to degrade various types of
hazardous as well as erwvironmentally persistent pollutants and BiOC] already gained a significant
popularity arnong other bismuth based oxyhalides in this regard [12-15].

Various hierarchical structures of BiOCI like nanowires [16,17] nanoflakes [18], nanoflowers [19],
nanofibers [20], nanobelts [21], nanosheets [22] as well as several other assemblies [23,24] have been
synthesized using varous physical, chemical and biological methods [25). BIOCI also exhibited
photocatalytic activity in different light sowves such as ultraviolet, visible and solar light. Due to
simple synthesis, low cost, low toxicity, stability and ability to absorb UV, visible as well as sunlight
made BiOC] nanomaterials a privileged choice over other oxide based semiconductor resources [12-

15).
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Abstract

Chemistry is very helpful to us as its a;lppll_catlor}s are used
worldwide for several purposes. Green (3 ﬁ.:mllstr).' is a rapidly
developing and an important area 1n the c}'lcmlca tfcxett:ce.s. It aims
to protect the environment not by cleaning up, bul by inventing
new chemical processes that dp not pollute' the environment,
Hence, green chemistry could 1nf:lude anything from reducing
waste to even disposing of waste 1n the correct manner. Anqther
way to save the environment through sustainable chemistry is to
make use of renewable food stocks. Yet another good move is to
make use of catalysts in experiments rather than- using
stoichiometric reagents. Chemical derivatives must be avoided as
far as possible in any type of application as they often prove to be
harmful. All chemical wastes should be disposed of in the best
possible manner without causing any damage to the envirom:nept
and living beings. We have to develop materials that will aid in
the infusion of green chemistry into the curriculum such as green
chemistry laboratory experiments and short courses on green
chemistry. This article presents a brief description on green
chemistry principles and its developments.

Keywords: -

. Green chemistry, Stoichiometric chemistry,
Designing safer solvents, Designing safer chemicals, Sustainable
development.

1. Introduction
“Green Chemistry™

is the universally accepted term to describe

the movement towards more environmentally acceptable chemical
processes and products '), In the last 250 vears. chemistry has
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