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Abstract

The present research paper is an attempt to discuss the handling of Gandhi’s political, social and moral
ideals in the present world of science and technology. The real attempt has been made in regard with the
battle between two different political ideologies through the character of Dr Gopal Chandran who works
in a semi-secret defense lab in a paralld future world around 2015 in India. The paperback version of the
book was published in 2005 and the e-version was published in 2011. So it becomes clear that the book
visualizes the future which is not remote or unreal from the present. In this research paper, the researcher
will glance at why Indian Science Fiction writers, like Rimi B Chatterjee, have been prolific in their
subject matter and interfacing the contemporary political issues in tune with Mahatma Gandhi’s
ideologies. The text depicts the relevance of Gandhian philosophy of non-violence in current world.
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DEPICTION OF GANDHIAN PROTAGONIST IN ANTI-GANDHIAN WORLD WITH
REFERENCE TO RIMI B. CHATTERJEE’S SIGNAL RED

Rimi Chatterjee believes that science fiction is that pillar upon which new ideologies of different cultures
can come into force along with the basic principles of living human life. It is true the genre science fiction
is born due to scientific revolution al over the world. But writers are acutely observing the possible
impact of this revolutionary development in the society in their works. The present paper assumes that
Chatterjee is most conscious about science and its use for establishing a particular ideology in Indian
context. But at the same time society needs to follow some common ethical laws. Along with thisit also
studies Chatterjee’s mastery of utilizing the basic parameters of science fiction.

The most important aspect of the novel is the journey of protagonist from scientist to humanity, from
reason to emotion, from dystopia to utopia, from unknown to known, from the world of liars to the
reaization of supreme truth, from violence to non-violence. The protagonist in Sgnal Red isthe story of a
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defence scientist Dr Gopal Chandran who works in a semi-secret defense lab in a parallel future world
around 2015 in India. The paperback version of the book was published in 2005 and the e-version was
published in 2011. So it becomes clear that the book visualizes the future which is not remote or unrea
from the present. There are three parts of Signal Red. The first is entitled Anu, the second Vidura and the
third Gopal named after three characters.

Though Rimi B Chatterjee was born in Bdfast (UK), she has been spending her life in North Bengal
India. She came to India in 1986 for her primary education at Modern High School Calcutta. Later she
completed her BA in English Literature from Lady Brabourne College, affiliated to Calcutta University.
In 1991 she joined Jadavpur University for her MA. She did her Ph.D from University of Oxford, London
in 1997.

As scientists give alot of importance to ideology in their theory of science and society, they are busy in
making and visualizing good things for human life. Sgnal Red projects the possible futuristic world of
technology and science and its violent effects on human life in genera and society in particular. Thereisa
Centre for Advanced Research and Development of Defense Science where many scientists are busy in
their various projects creating new weapons for the war to defend their nation. Chatterjee projects, to
some extent, the evil world of science and warns young scientists to be selective in their production and
its implications. The novel projects a semi-dystopic India where science is gradually becoming atool in
the hands of fundamentalist forces to establish Hindu Hegemony. Chatterjee presents the vision of how
humanity will escape from such hegemony.

Gandhism is a way of living life without violence and with truth. It has now become a schoal of thought
or a set of moral principles which guide not only an individua but also the whole race to live life in an
ideal manner. In fact many philosophers, critics, thinkers, visionaries, writers believe in Gandhian
principles. Nicholas Gier has explained ‘A Gandhian can mean either an individual who follows, or a
specific philosophy which is attributed to, Gandhism’."

In the text scientist Dr Gopal Chandran is the protagonist. He is truly a Gandhian in view of helping
people and his own race non-violently. Part | begins with the Centre for Advanced Research and
Development of Defense Science where many scientists are busy in their various projects creating new
weapons for the war to defend their nation. Gopal is one of them. Infact he is the head of one of such
teams who constantly works on experiments with new futuristic technologies to be used in the defense of
the country. Anu has actually come to study the life of scientists, their purpose of work, their motivation
and socia status and how they personally fed for their work.

Gopa works on sensors. Vidura also talks about Rahil Vidyadhar who is a Sanskrit scholar. Rahil is
researching on a set of ancient manuscripts. One of Gopal’s projects concerns a kind of medieval glass
that was found only in aparticular villagein Indiai.e. Songarh. The glassis deep red in color and is called
Signal Red. This glassis used in making jwellery and lamps of red signal. A set of Sanskrit manuscripts
are found on the site. They are series of lovely poems. The Centre thinks there must be connection
between the poems and glass making process. Therefore Rahil is here. Anu meets Rahil who talks about
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Abstract

Raja Rao's Kanthapura (1938) is about the Indian freedom struggle initiated by Mahatma Gandhi in the
early 20th century. The novel reflects Gandhian struggle for independence againgt the British reached to a
characteristic South Indian village Kanthapura. The present paper aims at exploring the influence of
Gandhian thoughts and ideals during the British Rgj in accordance with peace and non-violence. The
novel penetrates the Gandhian ideology to represent the principles of truth and non-violence through its
protagonist, Moorthy. The identity of Gandhiji is represented by the protagonist as the centre of the
freedom revolution. The freedom movement is based on the ideals of Bhagavadgita. Moorthy promotes
the practice of non-violence and the truth among the villagers. The praying, reading of Harikatha, use of
Khadi dress are the instances of inculcating the Gandhian ideals among the villagers. The elements of
non-violence and peace are explored to reveal the influence of Gandhian ideasin the novel.

Keywor ds: Gandhian Ideals, Peace, Freedom Struggle, Non-violence

REFLECTION OF GANDHIAN THOUGHTSAND IDEALSIN RAJA RAO'SKANTHAPURA

The present paper aims at exploring the influence of Gandhian thoughts and ideals during the British Raj
by peace and non-violence. Rga Rao's Kanthapura (1938) is about the Indian freedom struggle initiated
by Mahatma Gandhi in the early 20th century. P. Prayer Elmo Raj says that ‘The novel reflects Gandhian
struggle for independence against the British reached to a characteristic South Indian village K anthapura’®
The novel penetrates the Gandhian ideology to represent the principles of truth and non-violence through
its protagonist, Moorthy. The identity of Gandhiji is represented by the protagonist as the centre of the
freedom revolution. The freedom movement is based on the ideals of Bhagvatgita. Moorthy promotes the
practice of non-violence and speak the truth among the villagers. The praying, reading of Harikatha, use
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of Khadi dress are the instances of inculcating the Gandhian ideals among the villagers. The elements of
non-violence and peace are explored to reveal the influence of Gandhian ideasin the novel.

Raja Rao's Kanthapura (1938) reflects Gandhian struggle for freedom and mythological elements in
accordance with righteousness, truthfulness, peace and non-violence. "Raj Rao points out the importance
of mythology such as, ‘The subtlety of the Gandhian thought and the complex political situation of Pre-
independence could be explained to the unlettered villagers only through legends and religious stories of
gods (Rao,2005:104)" 2. The scuffle between Gandhi and the colonial masters is reflected as the battle
between Rama and Ravana as a part of the battle between good and evil. The image of Moorthy as
Gandhi is a symbol of an ideal life code and a noble person in the village. He performs with the divine
power to escape from the clutches of colonial power. The villagers believe in the power of unity to fight
with colonial power. “Raj Rao points out the reaction of the villagers in form of the influence of
Gandhian ideals as, "Oh, no, the Mahatma need not go as far as the sea, like Harishchandra before has
finished his vow, the gods will come down and dissolve his vow, and the Britishers will leave India, and
we shall be free, and we shall pay less taxes, and there will be no policemen" (Rao, 2005: 172)” 3

Moorthy, the protagonist of the novel is considered as the real disciple of Mahatma Gandhi. He follows
the principles and ideals of Gandhiji. “The villagers of Kanthapura consider him by saying that 'He is our
Gandhi, The State of Mysore has a Mahargj, but that Mahargja has another Mahargja who is in London,
and that one has ancther one in heaven, and so everybody has his own Mahatma, and this Maoorthy .... will
be our Mahatma' (Ra0,2005:109)” * Paresh Shah says that “He is considered as a social reformer, a
satyagrahi, and the leader of the non-violent movement in Kanthapura™® The vision of Gandhiji to unite
the people of India against the colonial power reflected in the novel as aform of the removal of illiteracy,
and emancipation of women to practice non-violence acts. The ideals of Gandhiji are dealt with to resist
the brutal act of colonial power. “Rao says that the villagers believed; "Oh, no, the Mahatma need not go
as far as the seq, like Harishchandra before has finished his vow, the gods will come down and dissolve
his vow, and the Britishers will leave India, and we shall be free, and we shall pay less taxes, and there
will be no policemen" (Rao,2005:172) ®

“M. K. Gandhi states in his autobiography: 'To see the universal al-pervading Spirit of Truth face to face
one must be able to love the meanest of creation as oneself and a man who aspires after that cannot afford
to keep out of any field of life. That is why my devotion to Truth has drawn me into the field of politics,
and | can say without the dlightest hesitation, and yet with al humility, that those who say that religion
has nothing to do with politics do not know what religion means (Gandhi, 1927:420) "’

The novelist reflects Gandhi's idea to liberate India. Gandhi leaves his home, roams the length and
breadth of India and passes his banished life. Rao says Gandhi, like Ram, will go to Britain, Lanka, and
he will get usfreedom, Sita. It is a struggle between the divine and devil K.R.S. lyenger rightly says, "The
reign of the Red-Man is as Asuric rule, and it is raised by the Devas, the Satyagrahis. The characters
sharply divide into two camps: The Rulers (and their supporters) on the one hand and the Satyagrahis
(and their sympathisers) on the other' (Iyenger, 1982:321) ® The villagers of Kanthapura are involved in
religious activities for getting themselves to get mixed with religion. The Gandhian ideology of resisting
the colonia power comes to them by reading harikatha of Jayaramchar in the Kanthapurishwari temple.
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Abstract:

Mobile banking is a new improvement in current Indian scenario. It is driven by the
world’s one of the fastest growing sectors which is known as mobile communication technology.
This study elaborates the issues in mobile banking perceived critical for adoption by both mobile
banking users as well as non-users. The study identified certain issues pertaining to banks,
mobile handsets and telecom operator’s viz. mobile handset operability, security/privacy,
standardization of services, customization, Downloading & installing application software and
Telecom services quality. For this a descriptive design was adopted to empirically explore the
selected issues. No doubt there may be many challenges and problems in adopting this emerging
technology; however it is need of an hour. Study suggests that from consumers’ perspective
mobile handset operability, security/privacy and standardization of services are the critical
issues. Although the research has its limitations, the implications of the results provide practical
recommendations to the all concerned parties. India is the second largest telecom market in the
world, which is having high potential for expanding banking services using mobile. However,
millions of people are not aware of mobile banking. The main objective of this research paper is
to identify the need and analyze the security issues, challenges in Mobile banking among Indian
banking customers. Today it isfound that, banks have welcomed mobile and wireless technology
into their boardroom. It is in view to offer their customers the freedom in planning payments
while stuck in traffic jams, to pay hills, to receive updates on the various marketing efforts etc.

K eywords— Mobile Banking, Problems and Prospects, Internet Banking, Technology Adoption
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I ntroduction:

. ICICI bank is the first bank which started mobile banking services in India. In addition
to that Union Bank of India was first public bank which introduced mobile banking. India
banking system is featured by traditional branch-based banking. It is most widely adopted
method of conducting banking transaction. However due to current demonetization in Indian
economy, commercial banks are undergoing a rapid change majorly driven by the ITC
technology i.e. information & telecommunication Today many commercial banks have started
mobile banking system which involves use of ITC technology. Because of this, they can reach
out to customers and provide them general information about their services as well as various
opportunities of performing interactive retail banking transactions anytime, anywhere. The
impact of mobile banking types can be seen on vast scale due to the advancement in technology.
An important role of operating system used in mobile device cannot be neglected which involves
various Apps for easy access of various services. The problems and prospects in mobile banking
are discussed in this paper.. This study explain in detail the concept, need, challenges and
recommendations for better adoption of mobile banking system in Indian Scenario. The present
study identified certain issues relating to banks, telecom operators and mobile handsets viz.
security/privacy, standardization of services, mobile handset operability, customization,
installing application software, Downloading & and Telecom services quality. The research has
its limitations; i.e. the implications of the results provide practical recommendations to the all
concerned parties. Mobile banking can be simply defined as an electronic system that provides
most of the basic services available in daily, traditional banking, but does so using a mobile
communication device, usually a smart phone. In some cases, a well-developed mobile banking
system can actually provide point-of-sale ability similar to an ATM or credit card, except the
purchaser buys by using their phone instead.

Objective of the study:

1) To study the concept and features of Mobile Banking in Indian scenario.
2) To study the need and utility of Mobile Banking in India.
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3) To understand various problems and prospectus in adoption while adopting Mobile

Banking Services in Indian Scenario.

4) To provide necessary recommendation for enhancing the worth Mobile Banking System
in India
Resear ch M ethodology:

The nature of present research is of descriptive Research. For the purpose of the study,
data have been collected through secondary sources such as journals, reference books, articles
published on internet websites etc.

Concept of Mobile Banking:

Mobile Banking can be simply defined as “a provision of financial and banking services
with the help of mobile telecommunication devices. It has wide scope which includes various
offered services such as facilities to conduct bank transactions, to access customized information
and to administer account. Mobile Banking involves three inter-related concepts viz. Mobile
Brokerage, Mobile Accounting and Mobile Financial Information. Mobile Accounting is
sometimes featured as transaction-based banking services that rotate around a bank account and
are availed using mobile devices. However it does not mean that all Mobile Accounting services
are transaction-based. A more precise definition of Mobile Accounting would therefore
characterize it as “Availment of account-specific banking services of non-informational nature”.
Whereas Mobile Brokerage is termed as transaction based mobile financial services. These
services are of non-informational nature that revolves around a securities account.

Features of M obile Banking:
1) Universality:

Mobile Banking Payments service must be universal activity which should provide for
transactions between from a business to a cusomer (B2C), one customer to another customer
(C2C), or between businesses (B2B). The coverage should include regional, domestic and global

environments.
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Abstract:

Entrepreneurship is a wise answer to solve the unemployment, migration and to promote
economic and social development in rural areas. Indian economy is highly dependent on rural
economy as 72.2 % of the total population lives in rural areas where agriculture and allied
activities are the major sources of income. Rural entrepreneurship is starting of enterprises in
rural areas. The strengthening of the rural villages will encourage the preservation of natura
resources and improve the rural economy. There exists awide gap between rural and urban areas
in terms of infrastructure, market and financial access etc. To reduce the disparities, revitalizing
the rural economy can be achieved by establishing entrepreneurial ventures in rural areas. Rising
rural incomes will have a multiplier effect by raising the demand for farm and nonfarm products
and services ingtigating growth of employment opportunities. Indian Government has been
continuously assigning increasing support and importance for the promotion and growth of rural
entrepreneurship. The obstacles for growth of rural entrepreneurship are literacy, risk aversion,
lack of skilled labor, less technical knowhow, limited access to essential services, lack of
communication facilities etc. This paper provides an insight into the present scenario of rural
entrepreneurship, advantages, opportunities, challenges and problems faced by the entrepreneur
and institutions promoting rural entrepreneurship and their role in developing and fostering rural

enterprises. Attempts have beenmade in this paper to discussthe key issues related to
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entrepreneurship and its challenges, problems and opportunities in India. It will also discuss the
role of government in developing the rural developing
Keywords- Rural Entrepreneurship, Challenges, Opportunities

I ntroduction:

Most of the businesses in rural India are family owned thus providing a firm
entrepreneurial base which can be exploited by the establishment of the rural entrepreneur
centers. According to a recent study by the Rural Policy, rural areas who just need support to
specify their thirst for the welfare of the public. These are the social entrepreneurs working in
non-profit enterprises such as social justice organization, micro enterprises and business
association. Many of the young enthusiastic people turn towards the cities in order to fulfill their
desire to become successful. The rural India cannot provide the growth prospect for these young
entrepreneurs to be successful. It results that the most of them end up in finding ordinary and
management jobs. The government can introduce such a programme which can provide an
incentive for these young people and help them in setting up entrepreneur projects.

Objective of the study:
1) To study the concept and features of Rural Entrepreneurship in Indian scenario.
2) To study the necessity of Rural Entrepreneurship in Indian scenario.
3) To point out challenges and opportunities of Rural Entrepreneurship in India

4) To provide necessary recommendation for enhancing Rural Entrepreneurship in India

Resear ch M ethodology:
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The present research is Descriptive Research. For the purpose of the study, data have
been collected through secondary sources such as reference books, journals, articles published on
internet websites etc.

Concept of Rural Entrepreneur ship:

An entrepreneur is a person who either creates new combinations of production factors
such as new methods of production, new products, new markets, finds new sources of supply and
new organizational forms or as a person who is willing to take risks or a person who by
exploiting market opportunities, eliminates disequilibrium between aggregate supply and
aggregate demand or as one who owns and operates a business. India is a country of villages.
More than three-fourth of India's population are living in rural areas. Among this population
about 75% of the labor force is still earning its bread and butter from agriculture and its allied
activities. Land factor which is limited, it is also unable to absorb the labor force in agriculture.
Thus, there is a need to develop rural industries to solve rural unemployment and rural migration
to cities. An essential pre-condition to development of the nation as a whole is Growth and
development of rural economy. The basic object of this isto lessen the gap between rural urban
disparities. In broader sense, rural entrepreneurship is defined "as the enthusiastic willingness of
avillager to organize his or her economics activity, whatever it may be (a business, a job, an
investment etc) with the help of appropriate technology and practices conceived for a sustainable
living."

Necessity of Rural Entrepreneurship in Indian Scenario:

After over six decades of independence and industrialization in our country, still large
part of population remains under poverty line. Agriculture continues to be the backbone of rural
society. As per this study, seventy percent of holdings are held by small and marginal farmers
resulting in overcrowding on the agricultural land and diminishing farm produce. This also
results in migration of farm worker in large numbers to the urban areas. In both the cases the

population remains under poverty line. Agricultural work force has a share of seventy per cent in
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1, Abstract

The process of acconning colimimatzs the preparation lnancial statement a1 end of each lnancial
vear. The financial statement consist the Balance Sheet, Statement of Affawrs, Income and
Expenditure Accoumt and Tradmp Profit snd Loss Account. In the recent era listed compames
are: required to prepare Cash Flow Statement. The purpose behind preparation of financial
statemnent is to fransaunt the mfbrmanon of company or enterprises to Shareholders, Creditors and
Customers, Financial Institntion, Investors. and wsers of company. While preparing financial
statement enterprises adept different accounting policies wluch are discretionary for enterprises
for mainmimng the acconting records. Intemational Acconnting Standard Board (LASE) has
15sined some standard (International Financial Reportmg Standards) on vanous matters which 1s
related with accounfing policies, preparation of fmancial statement and disclosare m the
statement. As like Accounting Standards in India (AS) has play pivotzl role the shape of
accounting sector. This AS has been issued from Aceonnting Standard Board (ASB), India.

Kevwords-Accounting Standard, Statement of Affairs, Bafance Sheet, International Financial
Reporting, Financial Staltemieil eic.

2. Inroduction

Tt always found that when one enterprise adopt set of financial pohcies for mamtenance of
financial statement 15 not applicable for another one enterprises. Hence it is not possible to
compare the one enterprises financial statement with other enterprises. The accounting standards
provide a suitable and feasible framework and accounting standards policies se that the financial
statement of different enterprises becomes comparable. Accounting Standards have been set up
by different board or body. Like at intermational level the accounting standards are set up by
International Accounting Stindards Boards, For different countries, the accounting stendards are
formulated by a duly recomized and constituted authonty keeping m wiew {a) harmonizing
national accounting standards with imtemational accounting standard (b) legal provisions,
accounting factor and other factors relating 1o that country. In India fonnulation of Accounting
Standard was mitiated in 1% Apnl 1977 when the ICAI (Tnstitute of Chartered Accoumtant of
[ndia) constimted with ASB (Accounting Standard Board)., In India, sccording to the Indian
Compantes Act 1956 requites complyving the Balance Sheet and Profit and Loss Account with
the Stated Accounting Standard.
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The world has passing from the nvalry and to be with world compefition it 18 neceszary to adopt
the IFRS (Intermational Finaneial Reporting Standasds) which 1s formed by Intemational
Accommnng Standard Board. Around the world 128 countries adopred IFRS for the Dusiness
financial records. IFRS foundation frame pewest mission statement in 2015 that *pur mission 15
develop [FRS which will bang accuracy, transparency in financial market around the world’, As
compare with A5 there are some hurdles which are found when we are going to contracl or

[E53N: 1404 5114
Yol lmmue 4I-Februnry -1000

signing some issues aud nvestment with other country.

3. Objectives of the Study:

% To foumd the difference between AS and TFRS

The ditference between AS and IFRS has been elaborated on the followmg chart.

_AS- 1 Disclosure of Accounting Policies

IAS-1 Financial State ment

the ohjective of fhis AS 15 disclose
aeccountig policies and onventions used
while preparing the fimancial statement.

Tt inclndes Balance Sheet, receipt & payment
account, cash flow statement, accounfing
policies, explamtory notes, statement showing

changcs mn cquity

AS-2 Inventory Valuation

IAS-2 Inventories

This AS 15 deals with valuaton of
mventory which will disclosed at thoe cost
and affect on the ttue and fair view of
state of afams of business

Inventories shonld be meazsured at the lower of cost
of et realizable value. FIFO or Weighted average
methnd 15 fo be used as the hench mark treatment
amd LIFC i an allowed altemafive method

ARSI Cash Flow Statement

TAS-T Cash Flow Statement

Turention behind this AS is 1o supply the
simple mbomnation o the vsers on the
basis of nflow and outflow of funds.

Cash flow ansing from operating, investiment,
ind fnancing activities are shown i cash fow
statement on net basis.

AN-4 Contingencies and Event
Dceurring after Balance Sheet date

'aoa 524

[AS-8 MNet Profit or Loss for the period,
Fundamental errors & changes in

Accounting Policies
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There mazht be some uncertain changes in
Financial Statement at the end of
Financial Year, lile contingencies or
event etc are take m to consideration

[E53N: 1404 5114
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Ordinary activilies undertaken by enterprises,
extraordinary items ie income and expenses
and changes in accomnting pohicies are brought
mder this [AS

AS-5 Net Profit or Loss for the Period,
Prior Period Ttems and changes in
Accounting Policies

TAS-10 Event after the Balance Sheet

The objective of this AS 15 1o bring
uniformity n preparation of Income
Statement by different enterprises and
also to helpful for comparmg one
financial statement wath other

Events occur after balance sheet date may be
adjusting events of non admsting events,

AS-6 Depreciation Accounting

TAS-11 Construction Contract

The objective of this AS-6 15 to apply or
adopt acconmting policies while prepanng
Statement of affairs of business. This AS
helps to charge the amount of
Depreciation except some asscts like
Forest, plantation, Minerals, natural gas,
Live Stock, Preliminary Expenses,
Underwmiting Commission, Copy Riglit

L= [

The contract revenne is compnsing of inttially
agreed amount plus vanation and claims.
Expected losses are recoghized immediaely.
Progress payment receved from customens 15
no ndication of stage of completion.

AsT Un-uﬂmtiun of Contract

This AS eoncern with the constructon of
business @ which construction 15 carmed
i more than one financial year, hence to
iedsuie e Wok cerfified, wicertified,
clanse, Sub-contmet cost Cash recervad

efc.

1AS-12 [ncome Taxes

Deferred tax habilities should be recognized for
all taxable temporary differences. Deferred rax
assets should De recopmized for all taxable
temporary ditferences.
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ABSTRACT

The synergetic effect of the combined catalytic system of NbCls-AgClO, has been observed for the one-pot
synthesis of fully substituted pyrazoles through the pseudo-five-component reaction between aldehydes, phenyl
hydrazine and ethyl acetoacetate at room temperature in dichloromethane. This approach exploited the synthetic
potential, synergetic effect of the combined catalytic system over the constituent parts and offered many advantages
such as excellent yields, shorter reaction times, easier isolation of products, and environmentally benign reaction
conditions. A diverse range of aldehydes smoothly underwent the reaction under the optimized conditions to offer
the corresponding products.
Keywords: Fully Substituted Pyrazoles, Niobium Pentachloride, Silver Perchlorate, Combined Catalytic System.
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INTRODUCTION

Green chemistry demonstrates the most preferred way of the current chemical research to develop
efficient, sustainable, and environmentally benign synthetic methodologies."” Multicomponent reactions
(MCRs) have been acknowledged as a potent tool for the practical creation of chemical libraries of drug-
like compounds with high levels of molecular diversity.>* Microwave-assisted organic synthesis (MAOS)
is nowadays employed for the rapid and reliable production of chemical entities.” Thus, multicomponent
procedures employing combined catalytic systems are particularly welcomed due to their intrinsic
advantages,® to shift the conventional paradigm to green methodologies.

Transition metal-catalyzed carbon-carbon and carbon-heteroatom bond formations via multicomponent
reactions are of most importance in organic synthesis,” because of their high reactivity, selectivity, and
mild reaction conditions. One of these is Niobium pentachloride (NbCls), a strong Lewis acid, has
recently been recognized as a useful reagent in organic synthesis because of its high stability, low
hygroscopic characteristics and ease of handling as compared to other Lewis acids. Some examples of
organic transformation promoted by NbCls have been reported, where it’s stoichiometric amount has
used.® Moreover, the catalytic use of NbCls in the acylative cleavage of ethers’ and C—P bond formation'®
has been published. Quite recently, a highly selective dealkylation of alkyl aryl ethers with a
stoichiometric amount of NbCls.'"' has been reported. Friedel-Crafts acylation, one of the most
fundamental reactions in organic synthesis'>'* has been found to catalyze by NbCls and solved some
severe environmental problems caused due to mineral or Lewis acid promoted acylation in the chemical
industry.

Heterocycles are omnipresent in pharmaceuticals, natural products, and numerous organic functional
molecules. Therefore, the development of a new, versatile, and efficient synthetic protocol for the
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heterocycles has always been enthusiastic in the synthetic community."> The pyrazole core is a privileged
heterocyclic scaffold,'® and is a constituent of agrochemicals,17 and polymeric materials,'® besides its use
as a unique ligand."” Although pyrazoles are rarely found in natural products, they represent an important
motif of man-made biologically active compounds such as celecoxib, fipronil, lonazolac, viagra, and
many others.”” The most popular methods for the preparation of fully substituted pyrazoles involve 1,3-
dipolar cycloaddition of diazoalkanes or nitrile imines with olefins,” the Knorr condensation of hydrazine
with 1,3-dicarbonyl or their derivatives,* the cross-coupling of 5-bromopyrazole derivatives with various
nucleophiles or the sequential Suzuki coupling of pyrazole boronate derivatives using a metal directing
group,” and by N-arylation of functionalized pyrazoles.** A one-pot synthesis of pyrazoles using
Yb(PFO); is also described under conventional conditions.”® All above methods provided synthetic
chemists with a multiple of choices to construct the substituted pyrazoles. Almost all of these methods
suffer from one of the other drawbacks such as regiochemical infidelity, multistep sequence, low product
yield, or longer reaction time, which has limited the exploitation of these methods in high throughput
synthesis. Thus, an improved, efficient, and green alternative approach to functionalized pyrazoles is of
current interest to synthetic chemists.

In continuation of our work on the development of facile and environmentally benign synthetic routes for
the biologically important scaffolds* and fine chemicals®’, herein we wish to report our research on the
combined catalytic system for the synthesis of highly substituted pyrazoles. We found that the equimolar
mixture of Niobium pentachloride and Silver perchlorate (NbCls-AgClO,) worked as an environmentally
friendly, heterogeneous catalytic system for efficient synthesis of substituted pyrazoles (4) from one pot,
multi-component reaction between phenyl nydrazine (1), ethylacetoactate (2) and variety of aldehydes
(3), at room temperature. (Scheme-1)

HoN CHO
NH o 7
AN NbCl5-AgClO4, 5 mol% .
) + 2 + (| —Ry N“OH HO "N
Et0 o _ CH,Cly, RT
L SIS

Scheme-1: Synthesis of Substituted Pyrazoles Catalyzed by NbCls-AgClO,

EXPERIMENTAL
All the chemicals used were purchased from the Loba or Merck chemical companies and used without
further purification. 'HNMR and "CNMR spectrums were recorded on Bruker Avance-II FT-NMR (400
MHz). The MASS spectrums were run on the Waters micro mass Q-Tof Micro mass spectrometer. The IR
spectrums were recorded on Perkin Elmer RX-I FTIR spectrometer. The melting points were carried in
open capillary tubes by gradual heating in paraffin oil. The chemical structures were drawn using Chem.
Draw. 0.8 version of Cambridge software.

General Procedure

First, a mixture of phenyl hydrazine (2 mmol), ethyl acetoacetate (2 mmol) and NbCls-AgClO, (5 mol %)
was stirred magnetically at room temperature in dichloromethane (10 ml) for the formation of
intermediate pyrazole as indicated by TLC, followed by the addition of aromatic aldehyde (1 mmol) in
the same reaction vessel, the resulting reaction mixture was stirred maintaining identical conditions for
the time specified in Table-1. The progress of the reaction was monitored by the TLC using n-hexane and
ethyl acetate as the mobile phase. After the completion of the reaction, the reaction mixture was filtered
to separate the catalyst and the solvent was removed under reduced pressure. So obtained crude product
was washed with an aqueous brine solution, dried in oven and purified by recrystallization or column
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reaction times and easier isolation of products.

INTRODUCTION

Bioactive scaffold 3-acylindoles areimportant precursors
in the synthesis various heterocycles including indole deri-
vativesand alkaloids[1-3]. They exhibit avariety of biological
activitiessuch asHIV-1 inhibitor, anticancer, antidiabetic and
antinoci ceptive[4-6], thereforethe drugsramosetron and pravo-
doline also has 3-acylindoles as structural feature. The most
classical approach towards the synthesis of 3-acylindoles is
Friedel-Craftsacylation [ 7-15]. Theanother methods comprises
Vilsmeier-Hack formylation [16-18], Grignard reaction [19-
21] and palladium catalyzed coupling of 3-indolyl and acyl
chloride[22,23]. The substrateindoleis most reactive and non
selective in nucleophilic as well as electrophilic substitution
reactions are concern and hence in Lewis acid condition in
Fridel Crafts reaction it shows multiple acylation products,
even in Mannich reaction shows polyacylated compounds. To
overcome these undesired products, N-protected or N-deacti-
vated indoles are the most suitable substrates for the acylation
reaction. Thedrawback of these methodologiesisthat it requires
protection-deprotection additional steps and aso limits the
structural diversity of indole. Lewis acid AICl; is conven-
tionally employed in Friedel-Crafts acylation, consequences
in polyacylation of indole owing to its strong acidity. To over-
come these lacunas many alternative protocol s based on mild
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Published online: 30 December 2019; AJC-19719

In present study, an efficient and simple strategy towards chemo-sel ective and regio-sel ective acylation of indole using NbCls and AgCIO,
catalyst are reported. This method utilizes the catalytic potentiality of NbCls and AgCIO, towards acylation of unprotected indolesin a |
synergistic manner. The combination of these catalytic system resultsinto numerous advantages such as excellent yields of product, short

Keywords: Regioselective acylation, Silver salt, Indole, Acyl chloride. |

Lewisacidity hasbeen reported and the L ewis acids used such
asimidazolium chloroaluminate, RAICI; and SnCl.. Moreover,
these methods suffer from many disadvantageswhichincludes
non-availability, toxic nature and difficulty in handling of various
acylating reactants and requires tedious work-up procedure.
In acylation of indoles generates HCI which ismainly respon-
siblefor the polymerization. The choice of Lewisacid ismost
crucia as it favours the Friedel-Crafts acylation and acts as
scavenger for HCI by the reaction of acylating reagent to form
an acyliumion.

In recent times, strong Lewis acid NbCls has been well
known and most employed reagent in synthetic organic
chemistry owing to its stability, less hygroscopic nature and
easy of handling relative to other Lewis acids. Many of the
organic transformation catalyzed by NbCls have been reported
in literature [24]. Furthermore, use of NbCls as catalyst in the
cleavage of ethers[25] and C-P bond formation [26] has been
reported. A strategy for selective deakylation of alkyl-aryl
ethers with a catalytic amount of NbCls [27] is a so reported.
In present method, the potentiality of NbCls catalyst towards
the Friedel-Crafts acylation as fundamental tool in organic
synthesis [28-31] is evaluated.

The present protocol representssimple, mild, and efficient
method towards the regio-selective Friedel-Crafts acylation
of indole using acyl chlorides with elimination of undesired

This is an open access journal, and articles are distributed under the terms of the Attribution 4.0 International (CC BY 4.0) License. This
license lets others distribute, remix, tweak, and build upon your work, even commercialy, as long as they credit the author for the original
creation. You must give appropriate credit, provide alink to the license, and indicate if changes were made.
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ABSTRACT
A simple and highly efficient room temperature catalytic protocol was developed towards the synthesis of thioesters
from thiols and acyl chlorides under solvent-free conditions. Ambient reaction conditions, shorter reaction time,
excellent product yields are notable features of this methodology.

Keywords: Niobium Pentachloride, Silver Salt, Thiols, Acyl Chlorides.
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INTRODUCTION

The prime intention behind the development of new methodologies in synthetic organic chemistry has
been the need for simple, clean and efficient strategies to obtain diverse target molecules and its analogs.
Thio-esters are one of the activated carboxylic acid derivatives which act as potent acylating reagent
comparable to those of acid anhydrides' and are vital functionaity in organic transformations.
Biologically active thioesters play essential role in as indispensable metabolic intermediatesin living cells
owing to its ability to work as excellent acyl group transfer in biochemical reactions. In addition, natural
synthesis of polypeptides and non-ribosomal polypeptides is achieved by thioester intermediates of amino
and fatty acids.®

Usually thioesters are prepared by condensation of a thiols and acid chloride and they have diverse
applications in synthetic chemistry as precursors to aldehydes, ketones, acids, esters, lactones, amides,
lactams and heterocycles.” Surprisingly, in light of diverse chemistry of thioester functionality, pave the
way for combinatorial chemists to design organic molecules.” Due to the significance of thioesters, a
variety of chemical and enzyme-based methods have been developed for its synthesis from carboxylic
acids’or acid chlorides.” The transformation of alkyl halides to thioesters using potassium thioacetate is
reported in the literature® Recently radical initiator based azobis [2-(2-imidazoline-zolyl)] propane
dihydrochloride methods are also been developed. Cetyl Trimethyl Ammonium Bromide (CTAB) as
surfactant was found to be the most suitable medium for the efficient and direct synthesis thioesters the
resultant aldehydes in water.® Thio-esters are employed in C-C bond forming reactions and in other
functional group transformations. Moreover, they demonstrate higher reactivity and selectivity towards
nucleophilic substitution as compared to oxy-esters which makes them the unique acylating agent in
chemical synthesis. Classically, thioesters were made from the reaction of carboxylic acids and thiols.*
The major drawback of this method is that it requires the activation of acid. Varieties of activating
reagents are involved for this purpose such as triasalkylthioborane,** phenyl dichloro phosphonate,* tri-n-
butyl phosphine,*® diethyl phosphoro cynidate'* and triphenylphosphine NBS /NIS™ and phosgene'® have
been reported. Preparation of thioesters from the reaction of amides and thiols using aluminium
thiophenoxide or boron thiophenoxide were also been reported in the literature.’” However, some other
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methods involves use of N-methyl benzene thiazolium trifluoro methanesul fonate,® zinc' and thallium®
tin,? copper-mercaptides™ proceeds through acid chloride.”® In recent years, cyanuric chloride® and
Dess-Martin periodinane™? have been investigated to catalyze this reaction. All these methodologies
have one or the other lacunas such as use of expensive reagents, tedious work-up, hazardous reagents and
sometimes which generates secondary wastes.

Strong Lewis acid niobium pentachloride as a useful reagent in organic synthesis because of its stability,
less hygroscopic nature and eco-friendly in handling compared to other Lewis acids. In various organic
transformations are catalyzed by NbCls in acyl bond and C-P bond formation reactions. We have adopted
highly chemoselective method of dealkylation of alkyl aryl ethers with a stoichiometric amount of
NbCls* We have utilized the potentiality of NbCls as a catalyst for acylation reaction as the most
prominent reactionsin organic synthesis.*>*

EXPERIMENTAL
It is noteworthy to mention that Lewis acidity is essential for retaining the catalytic activity towards the
sustainability of processin a continuous manner. The present investigation involves NbCls catalyst found
to be stable and catalytically robust which brings thioester conversion at room temperature in shorter
time. The beneficial catalytic activity of catalyst may be due to the Lewis acidic sites present on the
surface of NbCls which bring activation of acid chlorides and thiols in this synthetic transformation.
However, the stoichiometric amount of AgClO, promotes this conversion in better manner.

The solid acid NbCls is found to be a better catalyst because of higher specific surface area, enhanced
particle transport and generation of distinct reaction sites. Such a synthetic strategy is further modified by
dispersing AgClO, as promoter. There are three distinct advantages: (i) its acidity can be tuned as per the
organic transformations (ii) proper dispersion of reactive sites for the effective molecular collisions; (iii)
solid support is effective for stronger adsorption thereby increasing the reaction rate; (iv) plausibility of
its continuous usage. These methodol ogies are regarded as a sustainable approach.

Adopting these views, we have rationalized the highly efficient chemo selective, solvent-free synthesis of
thioesters from acid chlorides and thiols in the presence of NbClsand AgClO, as a synergistic catalyst at
room temperature.

o) O
NbC|5+AgCIO4 )J\
Rl)J\CI * Ry—SH r.t., stirring R "SR;
2 3a-r

1
R; & R, =alkyl, aryl
Scheme-1

General Procedurefor the Synthesis of Thioester
A mixture of acid chloride (1 mmol), 1mol% of NbCls 3 mol% of AgCIQ,, thiol (1 mmol) was
prepared and stirred at room temperature. The appearance of yellow-brown color changes to dark
with the advancement of the reaction. The reaction mixture was stirred continue up to the completion
of the reaction and monitored by TLC. Then it was diluted by adding DCM 10 mL, catalyst was
filtered, and washed with 15 mL DCM. This extract was washed with agueous sodium bicarbonate
and dried over anhydrous sodium sulfate. The solvent was removed under reduced pressure so as to
obtain pure products.

Spectral data

3a:S-phenyl benzothioate

Solid; mp 56-58°C; IR (KBr): 894, 1200, 1666, 2916, 3059 cm®; *H NMR (CDCl;, 300 MHz), § ; 7.27 -
7.63(m, 10 H, Ar-H ); *C NMR (CDCl5, 100 MHz),8; 189.9, 136.4, 135.1, 133.4, 129.4, 129.1, 128.5,
127.4, 127.3; Anal. calcd for Ci3H10S0: C, 72.86; H, 4.70; S, 14.96; Found: C, 72.85; H, 4.72; S, 14.93.

3b:S-4-Methylphenyl thiobenzoate

Solid; mp 64°C; IR (KBr): 645, 897, 1204, 1668, 2916, 3070 cm™; *H NMR (CDCl5), 300 MHz), §; 3.38
(s, 3H, Ar-CHy), 7.22 - 7.57 (m, 5H, Ar-H), 8.00 (d, J = 7.2Hz, 2H,Ar-H), 8.10 (d, J = 7.2 Hz, 2H,ArH);
Anal. calcd for Ci4H1,S0: C, 73.65; H, 5.30; S, 14.04; Found: C, 73.61; H, 5.33; S, 14.01.
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An efficient one pot multicomponent synthesis of Pyrano (2,3-C) Pyrazoles (5) from ethyl acetoacetate
(1), hydrazine hydrate (2), aromatic aldehydes (3) and malononitrile (4) using magnetically recoverable
Cu?* doped Ni-Zn Nano Ferrite catalyst has been developed. The workup process was clean and products
obtained in high yields in shorter time. The Cu?* doped Ni-Zn nano ferrite catalyst, prepared by the
Sol-gel auto-combustion method. All precursors were sintered at 400 °C for four hours. The XRD pattern
illustrates formation of single phase cubic nano spinel ferrite. The microstructure and morphology of the
prepared samples were studied by scanning electron microscopy (SEM) and Transmission Electron
Microscope (TEM) illustrates the fine crystallite structure with weak agglomeration. The IR spectra shows
two major absorption bands, the highest v, assigned to stretching vibrations of the metal at the

Pyrano Pyrazole
Multicomponent

tetrahedral site, while the lower v, assigned to octahedral site.
© 2020 Elsevier Ltd. All rights reserved.

Selection and Peer-review under responsibility of the scientific committee of the Third International Con-
ference on Materials Science (ICMS2020).

1. Introduction

Many of the pyrano (2,3-C) pyrazoles are known for their
antimicrobial [1], insecticidal [2], anti-inflammatory [3], anti-
cancer [4] and molluscicidal activities [5]. The first reported pyrano
(2, 3-c) pyrazole was synthesized by the reaction between
3-methyl-1-phenyl-pyrazolin-5-one and tetra cyano ethylene [6],
Shestopalov et al. [7] demonstrated that a four-component reac-
tion of aromatic aldehydes, malononitrile, 8-ketoesters, and hydra-
zine hydrate successfully yields 6-aminopyrano [2,3-c] pyrazol-5-
carbonitriles [8]. Recently, four-component reactions of aldehydes,
1, 3-dicarbonyl compounds, malononitrile, and hydrazine have
been developed for the synthesis of pyranopyrazoles [9] using tri
ethyl amine [10], imidazole [11], c-alumina [12], iodine [13],
glycine [14], N-methyl morpholine [15], hetero polyacids [16],
alumina [17], sodium benzoate [18], amberlyst A21 [9]. However
these methods are having their demerits like long reaction time,
excess heating and tedious work-up procedure.

* Corresponding author.
E-mail address: shindebl1981@gmail.com (B.L. Shinde).

https://doi.org/10.1016/j.matpr.2020.03.583
2214-7853/© 2020 Elsevier Ltd. All rights reserved.

Multicomponent reaction (MCR) is a reaction in which three or
more components are combined together in one-pot to give a pro-
duct, in one step with smallest reaction time and effort [19]. These
are attractive approaches for organic synthesis due to their atom
efficiency, operational simplicity and usually excellent productiv-
ity [20]. Advantages of MCRs are: i) easier to carry out than the
multistep syntheses, ii) are environmentally friendly, and iii) pro-
gress with excellent chemoselectivities [21].There are three tech-
niques of green chemistry which collectively result in an
excellent green chemistry protocol [22]. i) Solvent- free reactions
[23], ii) reusability of heterogeneous catalysts [24] and use of mul-
ticomponent reactions [25] are three techniques of green chem-
istry. Magnetic iron oxide nanoparticles catalyst is that they can
be easily separated using an external magnet, which achieves a
simple separation of catalyst without filtration [26]. Now days,
functionalized magnetite nanoparticles used as effective catalyst
in different chemical reactions including synthesis of a-amino
nitriles  [27], 1,1-diacetates from aldehydes [28], 1,4-
dihydropyridines [29] etc. For these applications of magnetic metal
oxides as heterogeneous catalysts, high surface area and accessible
porosity are relevant properties.

Selection and Peer-review under responsibility of the scientific committee of the Third International Conference on Materials Science (ICMS2020).
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] ABSTRACT ]

The paper discusses the social communities for researchers, their networks and resources for conducting research. The aim

of the study is to review the benefits of the research ecosystem and its contribution to research productivity. The social
communities impacting on the research productivity, its visibility on the internet is also discussed in the present study. The
role of social media helps in increasing the citations to the publications because of its presence on the web. The academic
communities play the role of the research ecosystem. The platforms namely, Academia.edu, Researchgate, Google scholar help
researchers know the other researchers in their area of research. The ecosystem enables the researchers network in similar

subject interest as well as role in developing the interdisciplinary approach.

Keywords: Social Media, Academic Social Networking, Research Ecosystem, Researchers Network, Wikis,
Academia.edu, Research Gate, Forums, Linkedin Network, Forums, ORCID, Google Scholar

1.INTRODUCTION: ecosystem and collaborative knowledge building.
The social networking of researchers on the web, is the 3. RESEARCH QUESTIONS

platform to interact with the researchers from across the  The research questions posed to guide the study were:

ntries. One can interact with the researchers an .
countries. One ¢ erac ¢ researchers and 1. How are ASNs being used as a research

experts of his own area of interest as well as from various 9
ecosystem?

allied disciplines. Knowledge became open. For

conducting research the researchers need various 2. What are the advantages of using ASNSs in the

. . . . . . ?

information resources available online and offline, print research ecosystem?

or digital media from reference sources, journals. The 3. Which features are performed on ASNs?
researchers need to have knowledge about biblio- 4. How does this network of academicians/experts
techniques. The references to attribute the previous promote collaborative research?

research are one of the crucial parts of the research 5. What are the limitations of ASNs?

communications. The citation or reference tools are 6. LITERATURE REVIEW

helpful for the researchers in creating the list of _ . ) ) )
Numerous studies have investigated how academic social

references. Conducting literature review or search for o ) ]
related rescarch in the particular area you know what networking sites are being used by scholars. For instance
Maria Isabel Miguez-Gonzalez & Ivan Puentes-Rivera
. . (2017) analysed the Academia.edu and ResearchGate as a
particular topic. . . . .

leading social networking platform for academicians.
2.RESEARCH PURPOSE Shiffman and Rock (2016) studied how academics use
The purpose of this study is to understand how ASNs  gocial networks in the work-place for communication
facilitate the research ecosystem. The study aims to know purposes either internally or externally. Ovadia, S. (2014)
how scholars using ASNs contribute to the research

*Librarian, Waghire College of Arts, Commerce & Science, Saswad, Pune, India
**Deputy Librarian, SNDT Women’s University, Mumbai - 20.

else has already been done in a particular area or a
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The Ni?* and In®* substituted cobalt ferrites were prepared having the chemical composition NiyCo;.
xInyFe, 04 (x = 0.0, 0.25, 0.5, 0.75, 1.0 and y = 0.0, 0.03, 0.06, 0.08, 0.1) by sol-gel auto-combustion
method. The precursors were calcinated at temperature 500 °C. The EDAX pattern confirmed stoichio-
metric composition of elements of synthesized ferrite nano particles. The XRD pattern confirms single
phase cubic spinel structure. Lattice constants increase as increase in In*® ions content. X-ray density
increases whereas bulk density decreases. Infrared spectroscopy of synthesized samples shows absorp-
tion bands ‘v,’ around 400 cm~! and ‘v;’ at 600 cm™! are allocated to the intrinsic stretching vibrations
of octahedral and tetrahedral complexes respectively. Scanning electron microscopy was applied to study
the surface characteristics and uniform distribution of particle size and also prepared samples are porous
in nature. Transmission electron microscopy carried out to know the particle size of synthesized ferrite
samples and selected area electron diffraction pattern clearly shows that particles were well crystalline
in nature. Magnetic measurements of ferrite nanoparticles were done by vibrating sample magnetometer
(VSM). Bis-(indolyl) methane derivatives efficiently prepared from Indole and aromatic aldehydes using
NixCoq_xInyFe,,O4 nano particles as catalyst.
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1. Introduction [4], citrate precursor [5], sol-gel auto—combustion [6] etc. Herein,

the ferrite samples were prepared by the sol-gel method since it

Spinel ferrites materials with a chemical formula, AB,04 has a
commercial significant due to their outstanding electrical and
magnetic characteristics [1]. These characteristics make spinel fer-
rite appropriate for various device applications viz; magneto-optic
sensors, anode for batteries, sensors and catalysts, lasers, phospho-
rescent sources, microwave absorber, pigments etc. These proper-
ties of ferrites are highly subtle to the dopant composition and the
processing conditions. Processing conditions are highly account-
able for the structure crystallinity, crystal size and shape, phase
purity etc. [2]. Various synthesis routes can be used to synthesize
the spinel ferrite materials including; ceramic [3], co-precipitation
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is simple and cost-effective method.

A one-pot reaction, MCRs usually produces superior yields and
is dissimilar from the two-component reactions in numerous fea-
tures [7,8]. These reactions used for synthesis of complex mole-
cules lead structure identification and optimization in chemical
biology and drug discovery [9,10]. Moreover, the application of
several conversions in a single operation is highly attuned with
the objectives of sustainable and green chemistry [11]. Indole
and its derivatives have paying attention a lot interest in recent
decades due to their wide biological activities [12,13]. 3-
substituted indole derivatives are general components of drugs
and are commonly found to be of pharmaceutical attention in a
diversity of therapeutic areas [14]. Among the 3-subsituted Indole
derivatives, bis (indolyl) alkanes can be believed as a significant
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class of organic compounds due to their extensive occurrence in
numerous natural products having biological activity [15]. Bis(in-
dolyl) methanes are most active compounds for endorsing valuable
estrogen metabolism [16,17]. Bis(indolyl) methanes have shown
pharmaceutical activities such as anticancer [18,19], antiviral and
antimicrobial characteristics [20] and are recognized as a promoter
of estrogen metabolism [14].

Thus, the preparation of Bis(indolyl) methanes has acknowl-
edged a lot interest since last few years. A modest process for the
preparation of bis(indolyl) methanes is the condensation of two
equivalents of Indole with the carbonyl aldehydes. A variety of
reagents such as Bronsted acids [60,21,22], Lewis acids [19,23],
acetic acid [23], In(OTf) [24], InF3 [25], silica bonded S-sulfonic acid
[26], Zeolites [27], ionic liquids [28], have been used to for this
transformation.

Most of these catalysts have one or more disadvantages such as
longer reaction periods, low yields, severe reaction situations and
use of expensive and or toxic catalysts and solvents. Hence, there
is an adequate necessity for a mild, clean and efficient route for
the preparation of this worthy moiety.

The application of nanoparticles as catalysts in organic transfor-
mation had attracted a substantial attention in this decade.
Although application of a nano-catalyst might attain a considerable
improvement of its catalytic activity, the significant task for green
chemistry is the invention of novel technologies for catalyst sepa-
ration and recycling to substitute conventional processes [29].
Therefore, ample consideration is given to apply the nanoparticles
of magnetic metal oxides as heterogeneous and easily recycled cat-
alysts for numerous organic reactions [30]. Currently, nanoparti-
cles of functionalized magnetite ferrite can be used as an
effective catalyst in various chemical reactions such as CO oxida-
tion [31], catalytic combustion of hydrocarbons [32] or selective
oxidation and reduction of several organic molecules [33], synthe-
sis of benzimidazoles [34], a-amino nitriles [35], 1,1-diacetates
from aldehydes [36], 1,4-dihydropyridines [37], etc. Considering
the significance of multicomponent reaction [61,38-41], we used
magnetic nanoparticles as a recoverable and reusable catalyst for
the preparation of bis-(indolyl) methanes.

In present work, the effect of Ni?* and In>* substituents on the
structural, magnetic properties of cobalt ferrites with composition
NixCo;_xInyFe, 04 (x = 0.0, 0.25, 0.5, 0.75, 1.0 and y = 0.0, 0.03, 0.06,
0.08, 0.1) and its catalytic application for the preparation of Bis-
(indolyl) methanes have been investigated.

2. Methods and materials

Nanocrystalline ferrite powders with compositions NiyCo;.
xInyFe;,04 (x = 0.0, 0.25, 0.5, 0.75, 1.0 and y = 0.0, 0.03, 0.06,
0.08, 0.1) were synthesized by Sol-gel auto-combustion
technique [6]. The Analytical Reagent grade of Pure Nickel nitrate
[Ni(NOs3),-6H,0], Cobalt nitrate [Co(NOs),-6H,0], Indium Nitrate
[In (NO3)3-9H,0], Ferric Nitrate [Fe(NOs3)3-9H,0], and Citric acid
[CsHgO7-H,0] were used as starting materials.

Reaction procedure was carried out in air atmosphere without
protection of inert gases. The molar ratio of metal nitrates to citric
acid was taken as 1:3. The metal nitrates were dissolved together
in a minimum amount of double distilled water to get a clear solu-
tion. An aqueous solution of citric acid was mixed with metal
nitrates solution, then ammonia solution was slowly added to
adjust the pH = 7. The mixed solution was kept on to a hot plate
with continuous stirring at 90 °C. During evaporation, the solution
became viscous and finally formed a very viscous brown gel. When
finally all water molecules were removed from the mixture, the
viscous gel began frothing. After few minutes, the gel automati-
cally ignited and burnt with glowing flints. The decomposition
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reaction would not stop before the whole citrate complex was con-
sumed. The auto-combustion was completed within a minute,
yielding the brown-colored ash termed as a precursor. The as pre-
pared powder then annealed at 500 °C for 4 hrs.

The dried powder was characterized via Thermogravimetric
analysis (TGA)/Differential scanning calorimetry (DSC) at heating
rate of 10 °C/min in nitrogen (N,) atmosphere to determine the
crystallization temperature by using Shimadzu SDT Q600 thermal
analyzer. The energy dispersive analysis of X-ray (EDAX) was car-
ried out to know the expected amount of element and stoichiom-
etry present in the composition. The X-ray diffraction (XRD)
patterns of samples were recorded at room temperature by using
Cu-K,, radiation on Rikagu Mini flax X-ray diffractometer. X-ray
diffraction data was recorded in the 26 range of 20-70° with a
scanning rate of 2°/min. The lattice parameters, the oxygen posi-
tion, and the cation distribution were determined. Infrared spec-
troscopy (IR) measurement was carried out in the range of 800-
400 cm~! on Perkin Elmer infrared Spectrophotometer. The mor-
phological study carried out by Scanning Electron Micrograph
(SEM) and was recorded using EDAX Oxford EDAX JEOL-JSM-560
0 N. Transmission Electron Microscope (TEM) Measurements were
recorded on Philips (Model CM 200). Magnetic measurements
were obtained from a Vibrating Sample Magnetometer (VSM).

For catalytic activities, melting points were not corrected. 'H
NMR spectra were recorded on Varian Gemini 300 MHz spectrom-
eter. Chemical shifts are reported in § units (ppm) relative to TMS
as internal standard. Electron spray ionization mass spectra (ES-
MS) were recorded on Water-Micromass Quattro-II spectrometer.
All the reagents used were of AR grade and were used without fur-
ther purification.

3. Results and discussion
3.1. Thermal analysis

The typical TGA/DSC plot of the sample x =0.50 and y = 0.06 is
shown in Fig. 1. The TGA plot shows initial weight loss of 11.55%
within 135 °C-195 °C temperature range related to the loss of
adsorbed and residual water. The second weight loss in the range
of 225-500 °C of 34.32% is observed due to decomposition of
organic material and solid state reactions to form final ferrites.
No weight loss is in the range of 500-700 °C was observed, illus-
trates the complete decomposition of the precursor < 500 °C [42].

TGA is a dynamic characterization process and pointing towards
the spinel phase formation below the temperature of 500 °C. How-
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Fig. 1. The Typical TGA-DSC curve of NiyCo;_4Iny Fe,.,04 (x = 0 0.50; y = 0.06).
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Abstract

Ferro spinels with composition Ni, ,Cu, ,Zn, ¢Fe,_,Al,O, (x=0.0 to 1.0 in steps of 0.2) were synthesized by co-precipita-
tion method, in oxygen atmosphere, from corresponding analytical grade metal sulfates. Thermogravimetric (TG) analysis
shows total mass loss around 30% up to 873 K temperature. X-ray diffraction studies confirm all composition with single-
phase spinel, cubic structure with crystallite size 11-21 nm range. With increasing trivalent AI** content, lattice param-
eter ‘a’ decreases. Infrared spectra shown two major absorption bands, the lower frequency band v, observed in the range
433-463 cm™, is assigned to octahedral site and higher frequency band v, observed in the range 565-593 cm™!, assigned
tetrahedral site. The microstructures of the calcinated samples investigated by scanning electron microscopy and transmission
electron microscopy indicate ferrite samples are porous in nature. The magnetic properties such as saturation magnetization

and magneton number decrease with increasing AI>*

concentration.

Keywords Wet chemical co-precipitation method - Ni-Cu—Zn ferrites - TG-DTA - XRD - IR - Magnetization

Introduction

The ferro spinel compounds are mixed transition metal
oxides with ferric oxide as a major constituent, having gen-
eral formula MFe,O, (where, M=Mg”", Ca’*, Ba>*, Mn*",
Co?*, Ni**, Cu**, Zn**, etc.). The spinel ferrites have a cubic
close-packed face-centered structure formed by larger oxy-
gen anions in which metal cations occupying the interstitial
positions, the tetrahedral [A] sites and the octahedral [B]
sites. The nano ferrite particles show tremendous change
in physical properties over bulk ferrite [1]. The structural,
electrical, magnetic and catalytic activity of ferro spinel
compounds particularly depend upon the cation distribu-
tion between the tetrahedral and octahedral site of spinel
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structure [2, 3]. The nanoferro spinels are technologically
significant materials due to their remarkable electrical and
magnetic applications in field, such as high density informa-
tion storage [4], semiconductor, gas sensors [5], pigments
[6], catalysts [7], drug delivery and MR imaging [8], mag-
netic nano-fluids [9], biomedicine [10].

The Ni—Cu—Zn spinel ferrites were commonly used in
electronic industry [11-13]. Ni-Cu—Zn ferrites are important
material because of their characteristic features such as high
resistivity, low value of coercivity and a high mechanical
hardness and negligible eddy current loss [14—16]. The elec-
trical and magnetic properties of spinel ferrites are expan-
sively influenced by the doping of trivalent transition metal
jons such as AI**, Cr** or both as substituent(s) for Fe*
ion [17-21]. The substitution of non-magnetic APt jons
increases resistivity and hence decreases the dielectric losses
and saturation magnetization, which are suitable for fabricat-
ing microwave devices [22-25]. Different methods used for
synthesis of ferrites are sol-gel auto-combustion, co- pre-
cipitation, hydrothermal, microemulsion, normal micelles,
etc. [26-30]. Wet chemical co-precipitation method used to
synthesize homogeneous and fine ferrite powder with high
surface areas resulting improvised magnetic and catalytic
properties [31, 32].
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Herein, we report the study of thermal, structural and
magnetic, properties of Al** doped Ni-Cu—Zn spinel fer-
rites with nominal composition Nij,Cu, ,Zn, (Fe,_ Al O,
system (x=0.0 to 1.0 in the steps of 0.2) synthesized by wet
chemical co-precipitation method.

Experimental

Analytical grade corresponding metal sulfates are used in sto-
ichiometric proportion to prepare Ni, ,Cu, ,Zn, cFe,_,Al,O,
(x=0.0 to 1.0 in steps of 0.2) by wet chemical co-precipi-
tation method [33—-35]. The stoichiometric amount of metal
sulfates dissolved in deionized water to obtain clear solution;
the initial pH of mixed solution was =~ 3. A 2 M sodium
hydroxide solution used as precipitating agent, in oxygen
atmosphere at 60 °C, dark brownish precipitate was obtained
at pH =~ 12 known as precursor. The precursor precipitate
separated from mother liquor by simple filtration and the
precipitate was washed with deionized water till free from
Na,SO, and dried in inert atmosphere.

Characterization

It seems that the systematic study of nature of solid-state
thermal influence reaction and phase evolution is impor-
tant for determination of stoichiometry and phase purity.
Simultaneous TG-DTA analysis of precursors was carried
on SDT Q600 V20.9 Build 20, analyzer in air atmosphere
at heating rate 10 K/min within temperature range 298 to
1100 K. The precursors were finally calcinated at 873 K,
elemental stoichiometry confirmed from EDAX. The X-ray
patterns recorded by X-ray diffraction method at room tem-
perature in the 20 range, 20° to 70° using Cu-K, radiation
(1=1.5404 A). The IR spectra were recorded in the range
of 300-800 cm™! on a PerkinElmer infrared spectrometer.
The scanning electron microscopy and transmission elec-
tron microscopy were used to study the microstructure of
prepared samples, a room temperature magnetic measure-
ment carried out by using PARC EGG, VSM 4500 vibrating
sample magnetometer.

Results and discussion

Thermogravimetric analysis

TG-DTA curves of precursor metal hydroxides
Ni; ,Cuq ,Zn, Fe,_ Al,(OH)4n(H,0) (x=0.0 to 1.0)
shown in Fig. la—f illustrate continuous mass loss occurs

up to 873 K temperature. Total mass loss observed is around
30% up to 873 K temperature. No significant mass loss

@ Springer

above 873 K temperature indicates the presence of only
Ni, ,Cuy,Zn, Fe,_ Al O, spinel ferrite above this tem-
perature. Therefore, all synthesized precursor’s calcinated
at 873 K for 4 h.

The TG-DTA plot (Fig. 1a) of metal hydroxide precursor
(x=0.0) shows first mass loss of 9.92% from RT to 351 K in
TG with endothermic DTA peak corresponding to the loss
of two molecules of water of crystallization (dehydration)
to form anhydrous metal hydroxide precursor, followed by
mass loss 15.03% from 351 to 858 K in TG with exothermic
DTA peak corresponding to oxidation of hydroxides to form
final spinel ferrite Ni, ,Cu, ,Zn, (Fe,0, [35-37].

Figure 1b shows the TG-DTA plot of metal hydroxide
precursor (x=0.2) wherein first mass loss of 9.50% from
RT to 433 K in TG with endothermic DTA peak correspond-
ing to the loss of two molecules of water of crystallization
(dehydration) to form anhydrous metal hydroxide precursor.
The second mass loss 14.76% from 433 to 841 K in TG with
exothermic DTA peak observed due to oxidation of hydrox-
ides to form final spinel ferrite Ni, ,Cu, ,Zn ¢Fe; sAl;,0,.

In case of the TG—DTA plot (Fig. 1¢) of metal hydroxide
precursor (x=0.4), mass loss of 16.50% from RT to 427 K
in TG with endothermic DTA peak corresponding to the loss
of three molecules of water of crystallization (dehydration)
to form anhydrous metal hydroxide precursor. The mass loss
14.22% from 427 to 846 K in TG with exothermic DTA
peak evidenced due to the formation of final spinel ferrite
Nig ,Cuy ,Zn Fe, (Al 4O, oxidation of hydroxides to by
oxidation of anhydrous metal hydroxide precursor.

In Fig. 1d, the TG-DTA plot of metal hydroxide pre-
cursor (x=0.6), mass loss of 16.43% from RT to 448 K in
TG with endothermic DTA peak corresponding to the loss
of three molecules of water of crystallization (dehydration)
to form anhydrous metal hydroxide precursor, followed by
mass loss 15.61% from 448 to 848 K in TG with exothermic
DTA peak corresponding to oxidation of hydroxides to form
final spinel ferrite Nij, ,Cu, ,Zn, cFe, 4Al; (O,.

It is observed, from the TG-DTA plot (Fig. 1e) of metal
hydroxide precursor (x=0.8) that mass loss of 16.55% from
RT to 351 K'in TG with endothermic DTA peak correspond-
ing to the loss of three molecules of water of crystallization
(dehydration) to form anhydrous metal hydroxide precursor,
followed by mass loss 16.19% from 137 to 863 K in TG with
exothermic DTA peak corresponding to oxidation of hydrox-
ides to form final spinel ferrite Ni, ,Cu, ,Zn ¢Fe; ,Al; gO,-

Figure 1f depicts the TG-DTA curve of metal hydroxide
precursor (x=1.0). It can be noticed from this curve that
from RT to 438 K, there is a mass loss of 16.63% in TG
with endothermic DTA peak corresponding to the loss of
three molecules of water of crystallization (dehydration) to
form anhydrous metal hydroxide precursor. The mass loss
15.63% from 438 to 852 K in TG with exothermic DTA peak
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Nanoparticles of Ni-Cu-Zn spinel ferrites with Ho>* substitution were synthesized through the sol-gel
auto combustion route. It is illustrated from thermogravimetric analysis and differential thermal analy-
sis curve that the decomposition of precursors takes place in the temperature range 350-460 °C. The
Energy dispersive spectroscopy confirmed the mixing of the Fe, Ni, Cu, Zn, Ho and oxygen elements in
stoichiometry proportion in pure and substituted spinel ferrites with desired stoichiometry. X-ray
diffraction pattern confirmed the formation of cubic spinel structure without any impurity phases.
Lattice constant, X-ray density increases while average crystallite size decreases with increased
Ho**substitution in Ni-Cu-Zn ferrites. The two strong IR absorption bands observed in the range 565-
568 (v;) and 409-438 (2,) cm™". The obtained crystallite size lies between of 18 - 26 nm, confirmed from
transmission electron microscopy. The microstructures of the calcinated spinel ferrites were evaluated by
SEM and TEM. It is observed that the increase in concentration of Ho>" ions saturation magnetization
decreases. Prepared Ho>" substituted Ni-Cu-Zn spinel ferrites were used as catalyst to synthesize the
3,4-dihydropyrimidin-2(1H)-ones.[copyright information to be updated in production process]
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1. Introduction

Nanoscience and Nanotechnology is the technology associated
with materials in nanometer range and appliances based on them
[1]. Ferrites are chemical composites with iron (IIl) oxide Fe,03 as
their major constitutes [2]. The electrical conduction and magnetic
interactions of the ferrites are significantly altered by substitution
of trivalent or tetravalent cations and also affected by the site occu-
pancy of cations between the tetrahedral A and octahedral B sites
of spinel structure [3]. By tailoring the stoichiometry of the ferrite
system structural, electrical and magnetic properties can be tuned
[4]. The spinel ferrites have versatile applications such as magnetic
drug delivery [5], information storage [6], super capacitor [7], mag-
netic refrigeration [8], gas sensors [9], and catalyst [10] etc.

Ni-Cu-Zn ferrites have more attention of researchers due to
their outstanding characteristics such as low magnetic losses, high
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permeability and high resistivity, which are suitable for microwave
applications [11]. The doping of trivalent rare-earth cations in fer-
rites are becoming the important components for sophisticated
applications [12]. The substitution of little quantity of rare-earth
cations improves structural, electrical and magnetic properties of
ferrites [13].

One-pot multicomponent reactions have more advantages over
traditional reactions due to their rapidity, simplicity, atom-
economy and shorter synthetic route [14] for the synthesis of
bio-active molecules [15]. Now days, the use of heterogeneous cat-
alysts has established significant interest in various disciplines, i.e.
organic synthesis, using heterogeneous catalysts have great advan-
tage of catalyst recycle as compared to homogeneous catalyst. Iron
oxide nanoparticles are used as heterogeneous catalyst as it is sep-
arated without filtration simply applying external magnetic field
[16]. The catalytic activity of spinel ferrites for these reactions
arises due to the ease iron can switch its oxidation state between
2+ and 3+ and hence spinel structure ferrites have stability under
extremely reducing conditions. The Fe*" reduced to Fe?" without
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PROMOTING RESEARCH THROUGH ACADEMIC SOCIAL
TIES: A SURVEY OF LIBRARY PROFESSIONALS

W Dattatray Popat Sankpal”
Vitthal A. Naikwadi™

2] ABSTRACT 5]

This survey was conducted to know whether library professionals use academic social
networking sites for publishing their research, for growing their professional network, for
collaborating the research, etc. This paper discusses the needs of academic social networking sites
(ASNS) and its importance. How social networking sites help in promoting the research and
motivating the collaborative research, interdisciplinary research is discussed in the paper. The
present study focuses on the use of ASNS by the library professionals.

ISSN - 2348-2397
APPROVED UGC CARE

Keywords: Social Media, Academic Social Networking, Research Ecosystem, Academia.edu,

Research Gate, Linkedin Network, ORCID, Google Scholar

1. Introduction:

Gefter (2007) has rightly commented, “if
the web was once an enormous library, it is now
a vast conversation”[1], showing the
collaborative nature of the Internet. Collaborative
content development reached at its peak since
inception of Web2.0. Here Gefter means, Internet
is not just a conversation, it is a vast
conversation. Vast conversation, that enables the
large number of academicians, professionals,
laymans contribute and express their own
opinions over the internet. It has got tremendous
interactive nature nowadays. Using this
interactive nature academicians should market
their research. They are collaborating throughout
the globe for conducting the research. Because of
Academic Social Networking Sites (ASNS) there

is no boundary for conducting research in a
specific subject area or with a specific researcher
from a geographica area. Using ASNS,
researchers collaborate with other subject experts
and promote their own profile to the wider
audience. They increase the visibility of their
research for the users throughout the globe. One
can get increased citations through ASNS. The
ASNS proves to be the research ecosystem for
the educational institutions /research institutions.

2. Objectives:

Reviewing the preferences of library
professionals would be useful to know the
patterns of their ASNS usage. The library
professionals promote these platforms amongst
the teachers and students as these are information
sources as well. Therefore, it is essential to test

*Librarian, Waghire College of Arts, Commerce & Science, Saswad, Pune, India

**| ibrarian, Baburaoji Gholap College, Sangvi
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the awareness of the library professionals about
ASNS. So, the objectives of the study are:

i. To review the use of ASNS by Library

professionals

ii. To aware the library professionals about
ASNS

3. Scope:

The scope of this study is limited to
Library Professionals of Maharashtra State only.
Use of five ASNS, namely Academia.edu,
Research Gate, Linkedin Network, ORCID,
Google Scholar are surveyed in this study.

4. Literature Review:

Taranto and et. a. (2011) has emphasised
on the use of Web2.0 and its importance by
concluding that the “academic social network as
part of the classroom experience, collaboration
and active learning”[2] are transforming passive
learning to active learning. Andreas Meier and
Dirk Tunger (2018) have surveyed the opinions
and usage patterns of the academicians about the
research gate platform. Through this survey,
authors revealed that “respondents invest
relatively little time in browsing ResearchGate or
updating their own profiles”[3]. Luo, Lili (2010)
have surveyed the use of academic social
networking sites by the students of MLIS. He
found that “the social networking Websites are
the second most popular venue for students' peer
socidizing and are considered a productive
channel for establishing social networks among
students”[4]. The survey of Luo, Lili (2010)
focused that social networking sites have been
most popular platforms for uniting
collaborating and sharing the ideas. Though
initially they are used by the students for just
gossiping, such kind of platforms (specially
crafted for academic purpose) are useful for
collaborative  knowledge  creation  and

knowledge sharing. Crawford, Mark (2011) has
discussed the use of Social-Networking Sites by
biologists. Rightly points out that such kind of
qualificationsto Boost Collaboration [5]. Kim,
Youngseek (2018) has examined a research
model of scientists’ article sharing through
ResearchGate. He found that
“attitudinal beliefs, normative beliefs and control
beliefs, all significantly affect their attitudes
toward article sharing and article sharing
intentions”[6]  through  Academic  Social
Networking Sites like ResearchGate. Lin,
Thomas (2012) found that open access
publications gets more discoverability. Based on
this hypothesis the author has surveyed the
citations to the articles vision posted on
academia.edu[7]. The author finds three
postulates that open access publications get
benefited from. 1) These publications are easy
to read and cite. 2) the publications tend to be
available online prior to their publication. 3)
users widely get access to the articles and
consequently these article benefit from the
selection bias of the researchers. A Literature
Review was conducted about the scholarly
communications on  Researchgate  and
Academia.Edu by Manca, Stefania (2018). He
found that the study of ASNS is under-explored
in other than English language [8].
Academia.edu, according to the findings of
Williams, Ann E (2018) enables “scholars to
heighten the impact and reach of their research
within a digitally networked environment”[9].
Bhardwg, Ra Kumar (2017) reveas that
ResearchGate scored the highest, 61.1 per cent
points, and was ranked “above average”,
followed by Academiaedu with 48.0 per cent
and Mendeley with 43.9 per cent are ranked
“average”. However, the Zotero (38.9 per cent)
was ranked “below average”[10]. Mason,
Shannon (2020) has conducted a scientometric
study of Academicians from Japan to know their

scientists’
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adoption and usage of Academic Socia
Networks. He found that, “ASNs provide a
potential tool to build international visibility and
connections”[11]. D’Alessandro, Steven, et al
(2020) creates awareness about the ASNS by

as, it facilitates academic self-promotion. The
author “considers whether the adage of ‘Publish
or Perish’ has been recently overshadowed by
the new imperative of ‘Promote or Perish’?”’[12]

citing its importance.
ResearchGate, ResearcherID,

ASNS such as
ORCID,
Academia.edu, Google Scholar, and Mendeley

5. Methodology: For the present study, a
guestionnaire tool of research is used. The online
guestionnaire (google form) was circulated to the
intended audience.

6. Data Analysis: The data was collected using the questionnair e tool.

Designationwise Survey Population
Libraryé Clerk

Asst. Librarian
9%

ary

‘ Fig. 1 Designation wise survey population ‘

6.1.2 Gender wisedistribution of population:

Genderwise Survey Population

= pal
mFen

\ Fig. 2 Gender wise distribution of population

6.1.3 Agewise distribution of population
Anaysis of the ranges of age of the

6.1 Distribution of survey population:

6.1.1 Designation wise survey population: The
survey population works on diverse positions of the
library profession. Fig 1 reflects total 163 responses
received from various library professionals. Responses
for the present study are received from teachers of
library science, librarians, assistant librarians, and
library clerks. Majority responses received are (139,
83%) from librarians. 2 teachers of library science
have responded for the present study. 14 assistant
librarians and 8 library clerks have participated in the
survey.

The survey population is analysed based on
the gender also. Out of 163 respondents 100 are
Male, rest of the 63 are female respondents, as
shown in fig. 2. About 61% respondents are male.
This survey sample is chosen randomly. The
sample represents the library professionals from
Maharashtra state.

library professional

pulation

working in Maharashtra was intended to review. It is found that

majority, ie. 44.2 % respondents are in the age group of 30-40 years.
Young professionals in the age group of 20-30 are only 9.8%.

Second majority is of the age group: 40-50

35.6% respondents. Senior professionals ageing from 50-60 years

are 10.4% only.

@ 20-30 yrs
@ 30-40 yrs

40-50 yrs
@ 50-60 yrs

lFig. 3 Agewise distribution of

population

years, which makes
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NETWORKING OF ACADEMIC COMMUNITIES

[l Dattatray Popat Sankpal*
Dr. Vilas Govind Jadhav**

] ABSTRACT ]

The paper discusses the social communities for researchers, their networks and resources for conducting research. The aim

of the study is to review the benefits of the research ecosystem and its contribution to research productivity. The social
communities impacting on the research productivity, its visibility on the internet is also discussed in the present study. The
role of social media helps in increasing the citations to the publications because of its presence on the web. The academic
communities play the role of the research ecosystem. The platforms namely, Academia.edu, Researchgate, Google scholar help
researchers know the other researchers in their area of research. The ecosystem enables the researchers network in similar

subject interest as well as role in developing the interdisciplinary approach.

Keywords: Social Media, Academic Social Networking, Research Ecosystem, Researchers Network, Wikis,
Academia.edu, Research Gate, Forums, Linkedin Network, Forums, ORCID, Google Scholar

1.INTRODUCTION: ecosystem and collaborative knowledge building.
The social networking of researchers on the web, is the 3. RESEARCH QUESTIONS

platform to interact with the researchers from across the  The research questions posed to guide the study were:

ntries. One can interact with the researchers an .
countries. One ¢ erac ¢ researchers and 1. How are ASNs being used as a research

experts of his own area of interest as well as from various 9
ecosystem?

allied disciplines. Knowledge became open. For

conducting research the researchers need various 2. What are the advantages of using ASNSs in the

. . . . . . ?

information resources available online and offline, print research ecosystem?

or digital media from reference sources, journals. The 3. Which features are performed on ASNs?
researchers need to have knowledge about biblio- 4. How does this network of academicians/experts
techniques. The references to attribute the previous promote collaborative research?

research are one of the crucial parts of the research 5. What are the limitations of ASNs?

communications. The citation or reference tools are 6. LITERATURE REVIEW

helpful for the researchers in creating the list of _ . ) ) )
Numerous studies have investigated how academic social

references. Conducting literature review or search for o ) ]
related rescarch in the particular area you know what networking sites are being used by scholars. For instance
Maria Isabel Miguez-Gonzalez & Ivan Puentes-Rivera
. . (2017) analysed the Academia.edu and ResearchGate as a
particular topic. . . . .

leading social networking platform for academicians.
2.RESEARCH PURPOSE Shiffman and Rock (2016) studied how academics use
The purpose of this study is to understand how ASNs  gocial networks in the work-place for communication
facilitate the research ecosystem. The study aims to know purposes either internally or externally. Ovadia, S. (2014)
how scholars using ASNs contribute to the research

*Librarian, Waghire College of Arts, Commerce & Science, Saswad, Pune, India
**Deputy Librarian, SNDT Women’s University, Mumbai - 20.

else has already been done in a particular area or a
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Article history:
Available online xxxx

The molybdenum (8-20 wt%) (MoO3) promoted CeO,-ZrO, (ceria-zirconia) solid solutions were prepared
using precipitation and impregnation method, calcined at 500 °C. The catalytic potency of synthesized
materials were tested for the synthesis of polyhydroquinoline derivatives using a mixture of various aro-

Keywords: matic aldehydes, dimedone, and ethyl acetoacetate and ammonium acetate in ethanol under reflux con-

M00_3 promoted CeO,-Zr0, dition. Amazingly, it was observed that with increasing Mo wt% loading increases the excellent yield of

Efﬁ“fe_m dl product this may be due to acidic nature of MoOs. Particularly, the 20 wt% MoO; promoted Ce0,-ZrO,
Co-Iriendly

catalyst exhibited promising catalytic activity in terms of excellent yield of the products with short reac-
tion time. The present methods significantly contributed as efficient and eco-friendly method for the syn-
thesis of polyhydroquinoline derivatives.

© 2021 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the International Web Con-
ference on Advanced Materials Science and Engineering.

Polyhydroquinolines derivatives

1. Introduction

Molybdenum oxide (MoOs3) catalysts are very significant for
industrial applications. The pure molybdenum oxide and in the
form of supported molybdenum oxide is extensively used as a cat-
alyst in various organic chemical transformations. The supported
molybdenum oxide system is active for great number of chemical
reactions, such as hydrogenation of benzene [1] condensation of
Anisole [2] partial oxidation of alcohols [3] dehydration [4] dehy-
drogenation [5] isomerization [6] cracking of hydrocarbons [7]
Condensation [8]. The molybdenum oxide supported on SiO, can
be used as a solid acid catalyst, with both the strong Bronsted
and Lewis acidity [9,10]. The catalytic potency of supported metal
oxides governed by the degree of dispersion, structure and stability
of supporting material. Thus, the catalytic activity and selectivity is
associated to the type of active sites that depends on the type of
supports, metal loading as well as on the synthesis technique. Usu-
ally, the supports are silica or alumina, but the considerable, inter-
est is now devoted to other supports such as SnO, [11] ZrO, [12]
TiO, [13] Nb,Os [14] Ni/Ce0,-Zr0, [15].

* Corresponding author.
E-mail address: sbrchem@gmail.com (S. Rathod).

https://doi.org/10.1016/j.matpr.2021.02.324
2214-7853/© 2021 Elsevier Ltd. All rights reserved.

Amongst the zirconia (Zr) based mixed oxides, the CeO,-ZrO,
composition has gained tremendous focus as an interesting cat-
alytic material owing to its superior redox and oxygen storage/re-
lease properties [16]. The CeO,-ZrO, mixed oxides is also widely
used as a supporting material because due to their high thermal
stability [17]. The combination of Zr cation with Ce cation alters
the surface acid-base sites, where Zr*" and Ce** ions acts as 0%
ions as Bronsted or Lewis base and Lewis acid sites. In addition
to that, the cerium oxide and zirconium oxide have different lattice
abilities the insertion of one oxide matrix into the other oxide
matrix would be the origin of a generation of surface acidity as
per Kungs Model [18]. Therefore, inspiring from these results and
the potential catalytic applications of molybdenum oxide (MoOs)
we are reported the preparation of molybdenum (8-20 wt%)
MoO5; promoted Ceria-Zirconia (Ce0,-ZrO,) solid catalyst by pre-
cipitation and impregnation method and its application in the syn-
thesis of polyhydroquinoline derivatives.

Polyhydroquionoline are important class of chemical compound
possessing excellent biological and pharmacological activities such
as calcium channel blockers [19] neurotropic [20] antitumor [21]
antimicrobial [22] antiallergics [23] antibacterial [24] antioxidant
agent [25] and many more. It is used as drug in the treatment of
cardiovascular diseases [26] hypertension [27]. Because of excel-
lent biological activities of these compounds, many synthetic
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strategies have been reported in the literature such as, Yb (OTF)3
[28] Zinc Oxide [29] lonic Liquid [30] TMSCI [31] CAN [1,32]
Tin-dioxide [33] Bismuth Nitrate [34] Gadolinium Triflate [35]
Carbon Nano Tubes[36] etc.

Many of these reported techniques was established for the syn-
thesis of polyhydroquinoline derivatives, and have their own
importance. However, many of these techniques are associated
with some drawbacks, such as use of expensive reagents, danger-
ous solvents, longer reaction time and harsh reaction conditions.
Thus, it is highly desirable to develop a more convenient, efficient
and green route for the synthesis of polyhydroquinoline deriva-
tives. Thus in turn, in continuation of our previous work [37-39]
here we are reporting, the synthesis of polyhydroquinoline deriva-
tives by using various aromatic aldehydes, dimedone, ethyl ace-
toacetate and ammonium acetate in the presence of MoOs
promoted Ce0,-ZrO; as a catalyst in ethanol under reflux condition
(Scheme 1).

2. Experimental
2.1. Methods and materials

All chemicals and reagents were purchased from Aldrich and
Rankem limited and used without further purification. The uncor-
rected m.p. of compounds was measured by using open capillary in
paraffin bath. All chemicals were purchased from Aldrich and Ran-
kem chemicals limited and used as such. '"H NMR, (80 MHz FT-
NMR) spectrometer and CDCls as a solvent used for spectral anal-
ysis and chemical shift recorded in units of & (ppm) using tetram-
ethylsilane (Me,4Si) as standard.

2.2. Preparation of pure Ce0,-ZrO, supports by simple co-precipitation
method

The pure Ce0,-ZrO; (1:1) binary oxides were prepared by sim-
ple co-precipitation method. An stoichiometric amount of zirco-
nium oxychloride and ammonium ceric nitrate were prepared
separately by using deionized water and mixed together with con-
stant stirring followed by the addition of 20 ml 5% polyethylene
glycol-400 as structure directing agents. Then aqueous solution
of 1:1 ammonium hydroxide (NH4,OH) added slowly with constant
stirring until the pH = 11. The yellowish precipitate was obtained.
The resulting precipitate was digested in an electric oven at 60 °C
for 24 h. The digested precipitate was filtered and washed with
doubled distilled water 3-4 times to remove the chloride ions
(complete removal of chloride ions is insured by AgNO3 Test) and
dried at 120 °C for 12 h.

2.3. Preparation of (8-20 wt%) MoO3; promoted CeO,-ZrO, materials
by impregnation method

In order to support molybdenum oxide, the required amount of
ammonium heptamolybdate were dissolved in deionized water

20 wt % MoO3/CeO,-ZrO,
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and oven-dried yellowish hydrous powder of ceria-zirconia was
added ammonium heptamolybdate solution and the mixture was
constantly stirred at 80 °C for 6 h. Similarly, other supports were
prepared by same procedure. In each case the excess water was
air-dried completely and the resulting sample was dried at
120 °C for 12 h. Finally, the resulting dried powders calcined at
500 °C in air atmosphere for 5 h.

2.4. General procedure for the synthesis of polyhydroquinolines

In a typical method the mixture of various aromatic aldehydes
(2 mmol), dimedone (2 mmol), ethylacetoacetate (2 mmol), ammo-
nium acetate (4 mmol) and 20 wt% MoOs; promoted Ce0,-ZrO,
solid catalyst (200 mg) was refluxed in ethanol (15 ml) for the time
mentioned in Table 3. The reaction progress was tested using thin
layer chromatography (TLC). On completion of reaction the reac-
tion mixture cooled at room temperature and filtered to separate
the catalyst and then filtrate poured on ice a solid product obtained
which is recrystallized from ethanol to get crystalline yellowish
solid compounds of polyhydroquinolines (5a-j)

Spectral data of one of the representative compounds: Ethyl
1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-o0xo0-4-phenylquinoline-3-car
boxylate (5a) "H NMR (CDCls, 5 in ppm): 1.12 (s, 3H), 1.20 (s, 3H),
1.38 (s, 3H), 2.30 (t, 3H), 2.40 (s, 2H), 2.45 (s, 2H), 4.19 (q, 2H),
5.20 (s, 1H), 6.10 (s, 1H, NH), 7.19-7.60 (m, 5H). The NMR spectra
is shown in Fig. 1. FT-IR (KBr): 3287, 3080, 2960, 1698, 1609, 1483,
1380, 1280, 1212, 1072 cm™'. The FT-IR spectrum is shown in
Fig. 2.

3. Results and discussions

We have previously reported the surface characterization of
samples by XRD, FT-IR, and SEM and EDS techniques and its appli-
cations for synthesis of B-enaminones. [40] Here, we wish to
describe another catalytic application of prepared materials for
synthesis of polyhydroquinoline derivatives one of the biologically
important class of chemical compounds, using MoOs loaded on
Ce0,-Zr0, as solid heterogeneous catalyst.

3.1. Crystallite size calculation

Crystal size plays crucial role in catalytic organic chemical
reactions, as we know that smaller the particle size provides
higher surface area hence it is essentials to calculate the particle
size of prepared materials. The Debye-Scherrer equation is used to
calculate average particle size of samples, the equation is,
d = 0.94 %/BcosO, where, d is crystallite size, A is wavelength, 0 is
diffraction angles, B is full width at half maximum [40]. The table
1, showed that the calculated crystallite size of the prepared
materials and it is observed that there is no specific trends in the
crystallite size which ranging from 7.11 to 42.09 nm.

PG
+ * OEt

1 2 3 4

EtOH, reflux

Scheme 1. Synthesis of polyhydroquinoline derivatives.
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AIP* substituted barium hexaferrite BaFe;,.,Al,019 (Where x x = 0.00, 0.25, 0.50, 0.75,1.00) nanoparticles
have been prepared by sol-gel auto combustion technique. Two probe method is used to study the elec-
trical resistivity and dielectric properties of aluminium substituted barium hexaferrite. The DC electrical
Keywords: resistivity reveals that the electrical resistivity as well as the activation energy increases with increase in
Nanocrystalline AI** content x. On the basis of Maxwell-Wagner and Koop’s theory the dielectric parameters such as
Barium hexaferrite dielectric constant (¢'), dielectric loss (€”) and dielectric loss tangent (tand) with frequency are discussed.
El.e Cmcél properties The dielectric parameters decreases with increase in AI>* content x. The room temperature AC electrical
Dielectric properties .. . . . .
AC Conductivity conducFlVle measurements were carried L:)u.t at dlfferent frequer}ags (20 Hz .—1 MHz). The exp‘em‘nen.tal
results indicate that AC electrical conductivity (o,.) increases with increase in the frequency, indicating
semiconducting behaviour of the samples. The AC impedance spectroscopy technique is used to study
internal grain resistance and grain boundary distribution of the prepared aluminium substituted barium
hexaferrite samples.
© 2021 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the International Web Con-
ference on Advanced Materials Science and Engineering.

1. Introduction auto combustion [10,11],chemical co-precipitation[12],

The broad range of synthetic and investigative techniques from
chemistry, Physics and Material science, scientists and technolo-
gists are attracted towards the magnetic nanoparticles [1,2].
Among these magnetic materials, M—type barium hexaferrite
(BaFe12019) have been intensively studied recently considering
the excellent characteristics and their potential applications such
as high resistance, superior chemical stability, powerful corrosion,
good mechanical hardness, high level of signal to noise ratio, high
Coercivity, large single axis anisotropy, high-density magnetic
recording, electronic devices [3-7]. The M—type barium hexaferrite
have good mechanical, chemical stability and high microwave
magnetic loss [8,9]. Many synthesis methods are implemented
for the preparation of hexaferrite nanoparticles such as sol-gel

* Corresponding author.
E-mail address: drvinoddhage.agc@gmail.com (V.N. Dhage).

https://doi.org/10.1016/j.matpr.2021.04.119
2214-7853/© 2021 Elsevier Ltd. All rights reserved.

Hydrothermal [13], microemulsion [14],glass crystallization [15],
Citrate precursor [16] and reverse micelle technique[17].The sol-
gel auto combustion technique was widely used to prepare
nanocrystalline barium hexaferrite, due to simple process and
the controllable stoichiometric amounts [18]. Highly pure multi-
component oxides were synthesized by chemical route. Potential
advantages of the wet chemical route over the conventional solid
state reaction method include better homogeneity, better compo-
sitional control and lower processing temperatures [19]. We have
synthesized aluminium substituted barium hexaferrite nanoparti-
cles by sol-gel auto combustion technique. Sol-gel auto combus-
tion is a novel method, with a unique combination of the
chemical sol-gel process and the combustion process, based on
the gelling and subsequent combustion of an aqueous solution of
the desired metals and some organic fuel.

Hexaferrite plays an important role in the field of electronic
industry due to their magneto-dielectric properties. Due to the
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prominent properties such as low cost, easily manufacturing, and
interesting electric, dielectric and magnetic properties lead the
polycrystalline ferrite important candidate in the field of techno-
logical applications. These materials are categorized into magnetic
semiconductors. A few studies are available on electrical conduc-
tivity, thermal conductivity and dielectric properties for the hexag-
onal ferrites [20,21]. The electrical and dielectric properties of
magnetic materials is depend on the preparation conditions, such
as sintering temperature, sintering atmosphere, and soaking time
as well as the type of substituted ions [22].

Study of the effect of frequency, composition on the dielectric
properties and the dc electrical resistivity offers much valuable
information on the behaviour of the localized electric charge carri-
ers which can lead to a good explanation and understanding of the
mechanism of electric conduction and dielectric polarization in fer-
rite systems [23]. The structural and magnetic properties of AI**
substituted BaFe ;0 9nanoparticles have been discussed in our
previous report [24]. The trivalent substituted barium hexaferrite
samples have been studied by researchers [25,26] but it’s electric
and dielectric properties of aluminium substituted barium hexa-
ferrite with same composition have not been studied in detail by
the researchers as per our knowledge. The motivation to substitute
AI?* inplace of Fe** ions is that as aluminium is good conducting
and nonmagnetic ion so to study the effect of aluminium doping
on the electric and dielectric properties of barium hexaferrite have
been carried out. The present work reports on the d.c electrical
resistivity, dielectric constant (¢’), dielectric loss (&) and dielectric
loss tangent (tand), ac conductivity (c,) and ac impedance spec-
troscopic properties of AI** substituted barium hexaferrite
samples.

2. Experimental

The nanocrystalline AI** substituted barium hexaferrite sam-
ples were prepared by sol-gel auto-combustion technique. The
details of the experimental procedure are given in our previous
work [24]. The dc resistivity measurement of samples was done
by two-probe method using silver paste as a contact material.
For good surface contact the sample is firmly fixed between the
two electrodes. The chromel-alumel thermocouple was used to
measure the temperature. The dielectric parameters were mea-
sured as a function of frequency using an LCR-Q meter (Model
HP 4284). The dielectric measurements as a function of frequency
were made using two-probe method at the frequency range of
20 Hz to 1 MHz at room temperature.

3. Results and discussion
3.1. DC electrical resistivity

The electrical property of the ferrite materials depends upon
chemical composition, methods of preparation, sintering tempera-
ture and grain size. DC electrical resistivity was measured by using
two probe technique [27]. The samples were used in the form of
pellets of 10 mm diameter and of 3 mm thickness. The pellets were
prepared at room temperature by compressing at 6 tons pressure.
The DC electrical resistivity of all the samples decreases with
increase in the temperature in accordance with Arrhenius equation
[27]

AE,
p= PoeXP<ﬁ> (1)

Here ‘p’ is the resistivity at temperature ‘T’, po is the pre expo-
nential constant which equals the resistivity at infinitely high tem-
perature; Kg is the Boltzman’s constant and AE is the activation
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energy, which is the energy needed to release an electron from
the ion for a jump to neighboring ion, giving rise to the electrical
conductivity.

The Arrhenius plot of each sample is shown in Fig. 1. This plot
shows decrease in resistivity with the rise in temperature, ensuring
the semiconducting behavior of ferrites [28,29].The electrical resis-
tivity decreases as sintering time increases the crystal growth
enhanced [30,31]. Conduction in ferrites may be explained by Ver-
wey’s hopping mechanism [32]. According to Verwey, the elec-
tronic conduction in ferrites is mainly due to hopping of
electrons between ions of same element present in more than
one valance state, distributed randomly over the crystallographi-
cally equivalent lattice sites. The electron hopping between (A)
and [B] sites under normal conditions therefore has a very small
probability compared with that for [B -B] hopping. Hopping
between (A) and (A) sites does not exists for the simple reason that
there are only Fe>* ions at (A) site and any Fe?" ions form enduring
processing preferentially occupy [B] sites only. The hopping prob-
ability depends upon the separation between the ions involved and
the activation energy [33]. The electrical resistivity increases with
increase in aluminium content x as shown in Fig. 1. Similar results
were obtained for Al-Ga [34] and Pb®*[22] substituted strontium
hexaferrite samples. The activation energy of each sample in the
measured temperature range can be determined from the slope
of the linear plots as shown in Fig. 1. The values of activation
energy at ferrimagnetic region (Ef), paramagnetic region (Ep) and
AE (E,-E) are shown in Table 1. From Table 1 it is observed that
the activation energy at paramagnetic region (Ep) is greater than
activation energy at ferrimagnetic region (Ef). The activation
energy (AE) is greater than approximately 0.2 eV, which according
to Klinger [35] suggests that the conduction is due to polaron hop-
ping. The hopping mechanism depends on the activation energy,
which is associated with the electrical energy barrier experienced
by the electrons during hopping. In addition to the above said con-
siderations, the activation energy is influenced by the grain size, as
grain size increases grain—grain contact area increases for the elec-
tron to flow and therefore there is a lower barrier height [31]. The
standard error occurred in calculation of activation energy with
intercept value 0.32146 * 0.01055and slope value 0.09224 + 0.01
723 was calculated from linear fit method.

The drift mobility (ng) of all the samples have been calculated
by using the relation [36],
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ABSTRACT

The present study demonstrates the synthesis of molybdenum trioxide (MoO3) supported on cerium-zirconium oxide
(Ce0,-Zr0Oy) with 8, 10, 12, 15, 20 wt % molybdenum loading were prepared by co-precipitation and impregnation
method. The catalytic activity examined by the synthesis of 3, 4-dihydropyrimidine-(1H)-one derivative via
Bigenilli reaction using a mixture of aromatic aldehydes, ethyl acetoacetate and urea under the solvent-free
condition in the microwave. The catalyst concentration and the power of microwave irradiation were optimized for
the synthesis of 3, 4-dihydropyrimidine-(1H)-one. The effective results revealed that 20 wt % MoO3 loaded CeO-
Zr0; catalyst exhibits excellent catalytic activity with higher productivity. The described method is efficient, simple,
non-toxic and environmentally benign.

Keywords: Molybdenum oxide, Cerium-Zirconium oxide, Solvent free, 3,4-dihydropyrimidine-(1H)-One
RASAYAN J. Chem., Vol. 14, No.1, 2021

INTRODUCTION
In recent years, researchers are attracted to the development of a fine, clean, and eco-friendly protocol for
chemical methods. In general, organic chemical reactions are processed through conventional mineral
acids like HNOs, H,SO4, HCI and a mixture of HNO3:H,SOs, in addition to that Lewis acid such as HF,
BF;, AICLs.!? Regardless of their excellent discrimination these classical acid catalysts offers numerous
drawbacks similar to toxic nature, corrosiveness, maximum waste generation, complexity in their
recoverable and reusable characteristics. Insight of enviro-economic features, there is a need to develop
new solid-state heterogeneous catalysts to substitute toxic acid catalysts. The use of solid heterogeneous
catalysts is an exceptional substitute for classical acid catalysts since they can be non-toxic, cost-effective,
non-corrosive, recoverable and reusable. Therefore, numerous solid acid -catalysts including
heteropolyacids, zeolites, ion exchange resins and clays were explored.> Though, there are some inherent
drawbacks are related to the solid acid catalysts with the heteropolyacids and ion exchange resins such as
lower temperature stability that sufferers activities at a higher temperature. Metal oxide catalysts can be
used through an extensive range of temperatures and more resilient to temperature behaviors. In recent,
zirconia (Zr) and sulphated zirconia catalysts attracts reasonable attention to the many organic
transformations because of their non-toxicity, super acidity and high activity at lower temperatures as
well.5!! Literature review suggests that considerable attempts have been carried out to increase the
catalytic behavior of sulfated zirconia catalysts such as transition and non-transition metal-doped zirconia
oxides and by sulfating them. Doped oxides possess robust surface acidity (Lewis or Bronsted) because of
the production of additional positive or negative charges in the model assembly of the binary oxides. The
Si0,-ZrO, and Al,O3-ZrO, combinations lead to robust acidic characteristics.'>!® It is reported that MoOs
supported on ZrO, displays robust solid acidity and admirable catalytic characteristics for many organic
conversions in the liquid phase.'*'” Amongst the zirconia-based mixed oxides, the CeQ,-ZrO»
composition has appeared as an attractive catalytic material that attracts high attention because of its

Rasayan J. Chem., 14(1), 368-373(2021) B8
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ABSTRACT ARTICLE HISTORY
Co*" and AP substituted La-Zn ferrites synthesized by sol-gel auto-  Received 22 April 2021
combustion method with glycine as a fuel, calcination temperature Accepted 4 August 2021
of samples confirmed from TGA analysis. The observed elemental
analysis (EDAX) is in good agreement with the theoretical compos-
ition. The lattice constant decreases while the crystalline size ) e

. . . . . 20 . microstructure; lattice
increases with the increase in concentrations of dopant. Zn“" ions constant: saturation
prefer to occupy the tetrahedron site and other ions mainly enter magnetization
octahedron site. The L.R. spectra have shown two principle absorp-

tion bands near 600 and 400cm™". SEM and TEM images reveal well

defined nanoparticles with slight agglomeration. Magneton number

decreased with dopant substitution.

KEYWORDS
La-Zn ferrites;

1. Introduction

Ferrites are class magnetic iron oxides which plays an important role due to their exten-
sive technological applications due to their both electrical and magnetic properties
[1-3]. AB,O, is a general chemical formula of spinel ferrite composed of tetrahedral-A
and octahedral-B sites, where divalent-A>", trivalent-B>" and oxygen ions form an fcc
close packed structure. The distribution of these ions among A-sites and B-sites deter-
mines the characteristics of spinel ferrite [4].

Spinel ferrites are extensively used in applications such as sensor [5], catalysis [6, 7],
biomedicine [8], MRI [9], drug delivery [10], magnetic recording [11], microwave devi-
ces [12] and magnetic ferro-fluids [13], etc. The structural, magnetic and electric prop-
erties of ferrites governed by many factors including substituents, preparation
technique, elemental composition, processing temperature, particle size etc [14-16].
Numerous techniques been used for synthesis of nano-particles of ferrites are; hydro-
thermal [17], ball-milling [18], sol-gel auto-combustion [19], co-precipitation [15],
reverse micelle [20], solid-state [21] etc. Amongst these techniques; the sol-gel auto
combustion technique is facile, which is easy to control and produce the ferrite nano-
particle samples with the large surface area.

CONTACT B. L. Shinde ) shindebl1981@gmail.com
© 2021 Taylor & Francis Group, LLC
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Among all the spinel ferrites, Co-Zn ferrites have attracted huge attention due to its
high permeability as well as high saturation magnetization. Cobalt-substituted zinc fer-
rites are commonly known as magnetic ceramics. The electrical and magnetic properties
of ferrites extensively altered by doping of trivalent ions like AI’*, Cr’*etc. for Fe’" ion
(22, 23].

Aluminum (AI’") substituted ferrites because of their low-eddy current losses, high
electrical resistivity, high squareness magnetic hysteresis loop with moderate saturation
magnetization, high chemical stability are capable for numerous technological applica-
tions over broad frequency range [24, 25]. Furthermore, ferrites with good electrical
and magnetic characteristics can be attained by adding rare earth (RE’") ions because
of their magnetic characteristics and larger ionic radii [26]. Even, a small percentage of
RE’" substitution can alter the magnetic and electrical properties of ferrites [27].

Herein we report structural and magnetic properties of the Lag;CoxZn; o <Fejq
yAlLOs (x=y=0.1 to 0.5 in steps of 0.1) synthesized by sol-gel auto-combus-
tion method.

2. Materials and method

Nanocrystalline Co>" and AI’" substituted La-Zn ferrites, with composition of
Lag1CoyZny o.Feyo.,Al,O4 were synthesized by the sol-gel auto-combustion method [6,
19] corresponding from analytical grade reagent having purity 99%, those were
Lanthanum nitrate [La(NO;);-6H,0], Cobalt nitrate [Co(NOs3),.6H,0,], Zinc nitrate
[Zn(NO3),-6H,0], Aluminum Nitrate [Cr(NO3);.6H,O], Ferric nitrate [Fe(NO5);-9H,0]
and 97% Glycine [NH,-CH,-COOH], were used in the synthesis without any further
treatment. All nitrates were dissolved in distilled water to obtain a mixed solution in
desired composition. The reaction procedure was carried out in an air atmosphere with-
out the protection of inert gases. The molar ratio of metal nitrates to glycine was 1:3.
The metal nitrates were dissolved together in the minimum amount of double-distilled
water required to obtain a clear solution. An aqueous solution of glycine was mixed
with the metal-nitrate solution and pH 2¢7 of reaction mixture was maintained by grad-
ually addition of the ammonia solution. The mixed solution was kept on a hot plate
with constant stirring at 90 °C. A viscous brown gel was formed as a result of evapor-
ation of solution. When all of the water molecules were evaporated; the viscous gel
obtained and it began to froth, after few a minute, the gel self ignited and burnt with
glowing flints. The auto-combustion completed within a short time, yielding brown col-
ored ashes referred as the precursor.

The thermal analysis of synthesized precursors was performed using TGA/DSC
Thermal analyzer SDT Q 600 V20.9 Build 20, by heating precursors from room tem-
perature to 800 °C with a heating rate 10 °C per minutes in air atmosphere. The crystal-
lographic structures were identified by X-ray powder diffraction with Cu Ko radiation
(4= 1.5405 A) by Phillips X-ray diffractometer (Model 3710). Morphology and structure
of the samples were studied on JEOL-JSM-5600 N scanning electron microscope (SEM)
and on Philips (model CM 200) transmission electron microscope (TEM). The elemen-
tal composition determined by energy dispersive x-ray analysis (EDAX, Inca Oxford,
attached to the SEM). The infrared spectra of all the samples were recorded at room
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Figure 1. Typical TGA/DTA plot of Lag1Co,Zn; g Feq04ALO, (x=y =0.2).

temperature in the range 200 to 800 cm™ ' using Perkin Elmer infrared spectrophotom-
eter. The magnetic measurements were performed at room temperature using a com-
mercial PARC EG&G VSM 4500 vibrating sample magnetometer.

3. Result and discussion
3.1. TGA/DTA analysis

The typical decomposition pattern of Co>" and AI’" substituted La-Zn ferrites
(x=y=0.2) precursor is shown in Figure 1, indicate the first endothermic peak is
observed due to loss of co-ordinated water molecule. Above temperature 350 °C there is
mass loss which may be related to solid state an exothermic reaction results in forma-
tion of ferro-spinel compounds. The other precursors of series show similar type of
decomposition patterns and convert in to ferrites in the temperature around 450 °C.
Finally all precursors were calcinated at 450°C for 4hours to get desired nano
ferro- spinels.

3.2. Elemental analysis

Energy dispersive X-ray analysis (EDAX) was obtained to investigate the elemental stoi-
chiometric composition of the prepared La-Zn ferrite samples with Co®" and AI’™ sub-
stitutions. EDAX of a typical samples (x=y=0.2 and 0.4) are shown in by Figure 2a
and 2b respectively. The theoretical and observed atomic elemental compositions are
graphically illustrated in Figure 3. The observed elemental analysis obtained by EDAX
is analogues with the theoretical compositions used for the preparation.

3.3. Structural analysis

The XRD patterns of calcinated samples is shown in Figure 4. The XRD patterns
showed the appropriate peaks to the Co*" and AI’" substituted La-Zn ferrites and with
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as a New, Environmentally Benign and Recyclable Catalyst for
an Efficient Synthesis of Biscoumarin Scaffolds in Water

Based Solvent
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ABSTRACT ARTICLE HISTORY
The immobilization of homogeneous catalytic material over the inert het- Received 18 September 2021
erogeneous support is a recent strategy to overcome the drawbacks and Accepted 4 December 2021
unite the merits associated with the homogeneous as well as heteroge-
neous catalysts. However the physisorption-induced immobilization does
not serve the purpose because of its sensitive reversible nature, a tiny h A

. ! . . ydroxycoumarin; silica
change in reaction parameters may revert the physisorption and so the chemisorbed bis(hydrogen-
immobilization. In this work, a new catalytic material silica chemisorbed sulphato)benzene; silica-
bis(hydrogensulphato)benzene (SiO,-BHSB) was achieved through the supported catalyst
chemisorption of bis(hydrogensulphato)benzene as an active catalytic part
on the surface of porous silica. Structural features, purity, thermal stability,
and acid strength of the synthesized SiO,-BHSB material were established
by adequate analytical techniques, such as FT-IR, solid-state CP-MAS '>C
NMR, solid-state CP-MAS *°Si NMR, EDX, DTG, TGA, and acid-base volumet-
ric studies. An environmentally benign catalytic protocol for the synthesis
of biscoumarin scaffolds through a tandem reaction between 4-
Hydroxycoumarin and structurally diverse aldehydes was developed in
which the synthesized material SiO,-BHSB was observed to work as an effi-
cient and reusable catalyst. The structures of the synthesized biscoumarin
derivatives were established from their physical and spectrometric data.
The synthesized catalytic material was observed to show sustained catalytic
activity even after five cycles of its recovery and reuse. In comparison with
the earlier reported methods, a tiny amount (2.5mol%) of catalyst is suffi-
cient to bring out the transformation smoothly in an aqueous-based solv-
ent, ease of recovery, and reusability of the catalyst are additional salient
features of the present protocol.

KEYWORDS
Biscoumarins; 4-

Introduction

Acid catalysis constitutes a major class of catalyzed chemical transformations, in industry, it is
widely used in oil refinements, biomass transformations, and in various synthetic processes of
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pharmaceuticals, fine chemicals, polymers, and commodity chemicals."”> Conventional strong
mineral acids viz. HCI, HI, HNO;, H,SO,4, HCIO,, etc., exhibit great catalytic potentials, how-
ever, their industrial catalytic use is constrained due to associated inherited problems, such as
safety hazards, equipment corrosion, difficulty in work up separation, toxicity, cost of disposal,
waste management, and environmental concerns.™® A catalytic material, which is environmen-
tally benign, sustainable, low cost, convenient, and efficient has remained of great demand.’ In
the catalytic transformations, heterogeneous solid acid catalysts aid high selectivity, low corro-
sivity, less toxicity, facilitate the post workup isolation and subsequent reuse.” Consequently
replacing conventional liquid acids by heterogeneous solid acids is a good strategy to overcome
the associated problems but despite having other attractive properties, heterogeneous solid
acids also carry a major drawback of having a poor catalytic activity due to lesser active sites
and smaller contact area than their liquid acid analogous.® A rational approach to unite the
merits of homogeneous and heterogeneous acid catalysts is to immobilize the active homoge-
neous catalytic material over the porous heterogeneous support.” In this respect the highly
porous and large surface area materials, such as activated carbon, silica, alumina, titania, zirco-
nia, grapheme oxide, cellulose, starch, chitosan, functionalized nano-materials, etc., have
attracted immense attention of the researchers as the heterogeneous support candidates to
immobilize the homogeneous active catalytic part. Among the available support materials, sil-
ica has been widely studied and used as a heterogeneous support due to its anticipated proper-
ties, such as a large contact area, high porosity, compatibility with a wide range of chemicals,
insolubility in most of the organic solvents, ease of separation, good stability, reusability, and
affordable price.'>"!

Coumarin and its derivatives are placed among the most privileged scaffolds in pharmacology
and therapeutics due to exhibit a wide spectrum of biological activities, such as antibacterial,'>"?
antimicrobial,'* antitumor,"” anticancer,'® antiviral against ‘chikungunya’,"” antihepatitis,'® anti-
coagulant'>*® vasorelaxant,”’ spasmolytic,”* free radical scavengers,” HIV integrase inhibitor,”*
a-glucosidase inhibitor*>*® enzymatic inhibition activity,”” and snake’s venom inhibition activ-
ity.?® In addition to biological activities coumarins are known to show their applications in opto-
electronics,” " cellular imaging,** lasers,”” optical whitening materials,** fluorescent markers for
proteins,” effective luminescent materials,’® and detection of Co (II) and Ni (II).”

More specifically, good number of articles exploring medicinal importance of heterocycle
coupled biscoumarins are widely published, which described the antibacterial property of biscou-
marin-pyrazole compounds,”® antioxidant and antibacterial effect of thiazolyl-pyrazole-biscou-
marin structures,” antimicrobial potential of chalcone coupled biscoumarin copolyster,”’ o-
glucosidase inhibitor action of biscoumarin-thiourea hybrid,*' anti-cancer, anti-leishmanial, and
alkaline phosphatase inhibition activity of biscoumarin-iminothiazole conjugates,** semiconduc-
tors and reducing nature of biscoumarins,*® biscoumarin derivatives as a ligand in terbium (III)
complexes,** and biscoumarine as a chemosensor for detection of Zn(II) and Cu(II).*> Some of
the biscoumarin based representative drug molecules in the market are presented in Figure 1.*°

Due to diverse biological activities and other applications, production of coumarins has been
paid good attention. Many articles have described the extraction of coumarins from its natural
sources, which includes extraction from sweet woodruff (Galium odoratum),”” sweet-clover
(Genus Melilotus),*® sweet grass (Hierochloe odorata),**>° tonka beans (Dipteryxodorata),s ! and
vernal grass(Anthoxanthum odoratum).”® A huge numbers of catalytic protocols have been devel-
oped for the laboratory synthesis of coumarin scaffolds, in which the use of acids,”> > bases,***’
salts,’>"** porous materials,*>"” Tonic liquids,”®*"”® magnetic nano-composites,”'~”> metal organic
frameworks”*””, and functionalized heterogeneous materials’®”® are described as the catalytic sys-
tems for the synthesis of biscoumarins.

As our interest in the development of environmentally benign catalytic materials as well as
catalytic protocols for the synthesis of fine chemicals and bioactive compounds.*™®" Recently, we



Ry Ok

e
a0’

POLYCYCLIC AROMATIC COMPOUNDS (%) 3
iy
Chicmannl {R1=F=H)

GETDEn] (R r=Rr=CiHs)

(antnagulant and anticancear) Elhyl biss plamac elate E‘r.LrE!".-L"I (Fres madical scavengarg
[RAR-COAguianty

____dfte

;i , W
Bincowmarim e
,:l:l

bazed drugs : >
Meins

IDDmOonsn (ee radcal sCavenger) E‘Lﬂﬂ!l".iﬂ.ﬂm {Cybabasc )

HyD0

oM

1
R, -~ DI,
O OCHy rl,n‘ﬂm

H|:|" DIEONOGGIINE DENEres
H=t Fﬂm prlégafmfmfl bynenain (Frée radical savenger)
R=0H, Egaswnmmine (v )

R= QCH1, Capbnoreling
_ Db, Poiymesrdsse Ji-lygas inhinfial

Figure 1. Biscoumarin based representative drug molecules in market.*

I
. '_ qil nru.lml.l
™ o Soil, GG

Scheme 1. Silica chemisorbed Bis(hydrogensulphato)benzene catalyzed synthesis of biscoumarin derivatives.

Erauvenag sl Machesl produci

explored our work on the development of a new catalytic material ‘silica chemisorbed bis(hydro-
gensulphato)benzene (SiO,-BHSB)’ and its catalytic potential for the synthesis of bis(indolyl)me-
thanes.®* As a next link in this chain, herein we wish to present our observations on the
development of an efficient catalytic protocol for the synthesis of biscoumarin derivatives using
SiO,-BHSB as a green catalyst. In this study, we observed that a small amount of SiO,-BHSB
(2.5mol%) is sufficient to promote the synthesis of biscoumarin scaffolds (3) efficiently from a
pseudo three-component Knoevenagel-Michael reaction between two moles of 4-
Hydroxycoumarin (1), and one mole of aldehyde (2) at room temperature (Scheme 1). Variety of
structurally diverse aldehydes underwent the catalytic protocol smoothly to offer good to excellent
yields of corresponding biscoumarin derivatives in aqueous ethanol as a water based solvent. As
SiO,-BHSB being a hybrid organo-inorganic heterogeneous material can be recovered conveni-
ently and quantitatively from the reaction mixture. The recovered catalyst when employed for
further cycles of catalytic reuse showed sustained reaction promotion activity even after five cycles
of its reuse.
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A CRITICAL ANALYSISOF SOFT SKILLSPRIORITY IN THE
CURRICULA OF NEP 2020
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ABSTRACT:

Education is the most powerful weapon to improve, expand, and develop the life of the
human race. It enhances the quality of an individual by refining their knowledge, sKills,
abilities, personality, and attitude. It also creates higher opportunities for the unemployed.
The National Education Policy 2020 tries to groom and enlighten students or learners in
al facets. There is a high demand to teach soft skills in this highly technologically
advanced country. The teachers, apart from the regular curriculum, are subjected to train
the students/ adults to adjust to the world and improve communication sKills,
methodological skills and soft skills. Soft skills are closely related to life skills and deal
with interpersonal skills, emotional intelligence, and social skills. Soft skills are the
concoction of life skills, social skills, interpersonal skills, personal characteristics,
attributes, and personality to commendably adapt according to the needs and desires of
others. The present research studies incorporate soft skills in the curricula of NEP2020.
The study also highlights the importance of soft skills in the modern era for al students or

professionals.

Keywords. TheNational Education Policy, Soft Skill, Incorporating, Curriculum,

Communication.
INTRODUCTION

The present paper aims at studying the incorporation of soft skills in NEP2020. The
education sector is the backbone for the development of competent human resources for
any country's growth and development. Higher education I nstitutions have been focusing
on the importance of developing soft skills among students for making them relevant to

the changed requirements of the world of work. Today, soft skills are some of the most
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ABSTRACT-

The word ‘technology’ appears 78 times in the final draft of NEP2020. The 23rd Section does
highlight specifically ‘Technology Use and Integration in NEP 2020°. The present research
paper will study the genuine issues relating to the practical implementation section 23 of
NEP2020 both in higher and basic levels of education.

K EYWORDS-Technology, NEP 2020
INTRODUCTION-

The NEP 2020 lays concerns on giving the advantage of technology in making the youth
future-ready. But, the most difficult task is to develop digital infrastructure comprising the
digital classrooms, teaching models, artificial or virtual reality tools to bridge the gaps in
physical teaching and laboratory infrastructure. It is a great challenge because the majority of
the schools and colleges do not have a enough set-up for these tools. In a country like India
where there is too much discrimination happens as far as education is concerned. One can
easily observe that students are judged as per their school and college status not for their
caliber, knowledge, achievements or academics. There is always a difference between moral
idealism and reality. High ideals require practical solutions when they transfer into problems.
In India many primary schools and even some colleges do not have a basic infrastructure
foundation. Digital infrastructure is good on paper but very much difficult in a corrupt

political interference scenario.
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SIGNIFICANCE-

The present research paper studies the loopholes, gaps or lacunas of NEP2020 as far as the
use of technology is concerned. Moreover it is very difficult for students belonging to rural
and hilly areato imbibe the culture of Al teaching and learning procedure.

SCOPE-

There is no clarity about the concrete ways in which the technological factors matter in
implementing NEP2020. Many doubts about NEP2020 are not clear yet. There is a lot of
scope for reading, reviewing, restructuring, and reframing NEP2020 for removing gaps in the

policy.

OBJECTIVES-
a To study and investigate the major challenges of implementing NEP2020

b- To analyse critically loopholes of NEP2020

c- To study the importance of technology in NEP2020

d- To discuss digital infrastructure required for implementing NEP2020
RESEARCH METHODOLOGY -

The researcher presents descriptive and analytical method to presents the issues relating to
implementing NEP2020 in India. On the basis of some parameters and conceptual tools the
researcher reviews some of the practical challenges in implementing NEP2020 as far as use

of technology is concerned.
Analysisand interpretation of research (data)-

Thecostassociated with building digital infrastructure might not be affordable for all schools
and colleges across the country. Economy matters to all the components of education.
Practically due to administrative, academic corruption and political interference on account of
money, many students do not get quality education. Budget sanctions a very high amount for

education every year, but spends very low amounts practically for the basics of education.

Vol. 72, Issue. 01, No. 2: 2023
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Introduction and Concept of Ethical Issues:

“Research ethics provides guidelines for the responsible conduct of
research. Research ethics involves the application of fundamental ethical
principles 1o a variety of topics invelving scientific research.”

Researchers believe that the outcomes detailed by others are

cubstantial. Society believes that the consequences of research mirror 2
genuine endeavor by researchers to depict the world precisely and without
predisposition. In any case. this trust will bear just if mainstream
researchers give it 0 epitomizing and sending the qualities related with
moral logical lead. There are numerous cthical issues to be taken mnto
< erious consideration for research. Sociologists should know about having

the obligation 10 make sure about the genuine consent and interests of

< eatjon and Society 417 .
Educatit = Special lssue

| . LIGE Coare Lested Pernosdbicnl



l-—

Special Issue

Education and Nociety
(Faregor SATIOT W) UGC CARE Listed Journal
[SSN 2278-6864

Education and Society

Since 1977

dedicated to Education through Social Development and

The Quarterly
gh Education

Social Development throu

March 2023

(Special Issue-/ Volume-1V)

INDIAN INSTITUTE OF EDUCATION

128/ . |
8/2. J. P. Naik Path. Kothrud, Pune - 411 038



Education and Society

e e e e e e B e e NS
T T T e e s

Dr Avadhut Bhaupanil Nawale, Dr. Satisl Jaywant Jadhay I

------------ e e et 1 e —
L] ST e T e e o i i
™ e

________

2. Sustainable Development in International Business: Challenges gy

Opportunities
Prot. Honmane Vanita Vijay. Dr. §. D, Jamge | 7

J. Assessment of Importance ang Management of Soci| Infrastructyre
Development in Rural Area under the Saansad Adarsh Gram Yojan:

Dr. Santosh Nandkumar Wadhawankar 21

4. To Study of Emerging Trends in E-Banking Service in India
Mr. Datir K_ R, 28

__--.___—-.-.——.-.u--.--g._-—-.-..___-...._____.,_____,___..,--_____l______ll eyl .
- —— I T

5. Causes and Remedies of Stress Management of Employees in Private
Sector

Dr. B. D. Ranpise, Ashwini Khanderao Pawar 32
6. Impact of Social Media Marketing on Consumers
39

Prof. Chaudhari Kailas Tukaram

—'r--I—————q--l._————-n-‘__——'--u__————-a._—_———--.__—_—-..____-.-____.r.' e e L e e

7. Analysis of Costs and Prices of Bajara (millet) with Reference to Dry

Land in Solapur District
Dr.Yogesh Balbhim Mane

43

- - I O e 0 o e ] e ) O B s e s s

i -— -

8. Corporate Social Responsibility: A Theoretical Perspective
Dr. Vivek Vilas Patil

o R e e e e

9. E-Banking: A Revolution in Banking Sector _
Dr. Mangal A.Gholap, Dr. Adinath R. Gholap 36

- —
—————— B o e i s
T O O om0 50 258 i o i e e ——— mEmma

30

——r e L
0 o 5 Y e e e O 5 e e o 0 B 0 . 5

Education and Society (Special Issue-1, Volume-IV, March 2023) UGC CARE Listed Joumnal 155N 22786864 4



jin, To Studs the significance of Service b thics for Online Service Provider

for wustainahle (daline Business Development
v rushall Shrentk Shah, Prof Dre S 5, Pand

".1 % 5
11, Food Security Assesament in Sample Households: Sangli District iMH)
India

3

[ W achmare Viniod 1]

p2. A Study on Physical and Mental lssues Faced by Traffic Police in Pune

[yisnrit
virs Sandhya [mgale. Prod (Dr ) A ML G B3

.....................................................................

11 Tribal sustainable Development in Maharashtra through New Practices

af Ymisiry afl Trbhal AlMairs, New Delhi
vi¢ Cakwad Bablu Nandu. Smt. Prof. Dr. Borgaonkar Varsha Hemant 93

e S e e e e R i 8 e R R

14. A Study of Elements Considered by Consumers in Online Shopping
vir Kuldeep Appasaheb Sumvawanshi, Dr. Sandeep k. Lokhande |03

e e bt WP s B LI P P P e ———— i —— o —— o

15. An Analstical Study of Financial Assistance Provided by Mahatma

Phule Jan Arogyva Yojana

r R ¢ Rasal. Jadhav Chetana Babnrao |08

L O i e e e R e = et £ - . I B S S

16, Case Study on Scrum Framework
Dr. RS Salunkhe

e e e e 2

114

]

e e o O O e i e 8 0 N o e o i

17, Shn:h of Social Initiatives of Shree Saibaba Sansthan Trust- Ehlrdl

Mr Mahesh Balasaheb Salve. Dr. Ranpise B. D.
and Prof. Salve Nitin Balasaheb

e e o e e e 5 B e e S SR e e S S S e e o e i 50 5 N B N o i i

18. Conceptual Study and Salutary Effects of Social Media Marketing
Chug Simran Kishor, Dr. Pande 5. 5. 9

—

am e - e o L RS

- =m

19. Study of Educational and Skill Level of Indian Rural Farmers with
Reference to Chandgad Tahashil Dist: Kolhapur (M.S)
Dr. Sonappa Dajiba Goral

e e
8 o o e e e e Y [ e

124

Ineee————— T 2 LT B8 L

Ecutation and Socety |Soecial lssued, Voluma 1V, Mareh 2023} UEC CARE Lated Joumal ISSN 2278-Goc4



LY Y Hllnh TR

. P T ey Wigingg ¢ ITrengy
i LRI I Akl R TNTTTR Y o
‘ A
21. A Sty gf | Ilunhiug MY gy m iy
il 8 LT S Wi T

147
22 An A iy g

Sty o) Lises of 1y .

: 'urumliun Cum T
W ammepee Fducatiog Mmunication Feehn,

Hugy
M. Arlig s Abrar Sy al, 1Yy,
yed, Peaf |y, 1'|-"..II'|I|iIIIH Viltligl r'i|u|1|,~. 143
2N, Fuips: Sustuing b, Ih"l-'t-luplm-nl Toul i Kolhapu, Hinlriu.-;m o
Ml s Vishah Mol Subir, Proy (N M Mupawar 14

L DRt a4
24, Studenty Pereeption o Finlplujr'-.lhilily Skills in a0y City -
Mo K Awitade | 15

25. An Analytical 5
SIM with Special
I M Khilare

udy of Customer Salish;

Achion towarils Reliance 210y
Reference 1o Solapur Distriet

e e e

6. An Feonomic Study
M

L S i e S e

........

ol Ghevda I'rmluring Farme

rs in Koregaon Taluka
Sachin G, Nikam, Dr, Sharvars B, Kulkarni

| 54
7. Role of Unicorns Start-Up in Sustainable Development
Do Rita R Ra I 14
ZK. The Prospects and Challenges of E-Banking in India
D, Kishor Lipare, De. Sudhir Borse 175

-----------------------------------------
U S e e i i e i s
e e

29, Systematic Literature Keview on Waork Life Balanee (WLE) of Women
FEnirepreneurs -
Surabhi Gupra

...................
- S e e L e e =

—— o
o o B e

3. Entreprencurial Skills for Rural Entreprencurship &
s 3
31 A Study on critical analysis of Talent Management -
e Indumat 5 Cholle

% ‘.
e Journal  ISSN 2278 G864
Echucation and Sacasty |Special Fawe-| Vohame 1V March 20233 U0 CARE Lisked



Journal Of the Oriental Institute ISSN: 0030-53
UGC CARE Group 1

ISSN: 0030-5324

M.S. University of Baroda

Online and Digital Education Opportunities & Challenges of National Education Policy
2020

1Dr. Kishor Lipare, ?Dr. Bhagyshree Borawake
'HOD, Commerce, !Assistant Professor
Waghire College,Saswad, Tal. Purandar, Dist. Pune
M obile No. 7276481227,M obile N0.9561688087
Email id=kishorwcs2020@gmail.com , Email id= bhagyaborawakel8@gmail.com

Abstract: In this dynamic era, face-to-face teaching and learning processes involve Digital
learning to take advantage of distance learning. Distance learning is giving an opportunity of
learning for those who are geographically distant. Online learning is a relevant tool for distance
learning in the education field. Online learning, distance learning, blended learning, and hybrid
learning are some of the terminologies associated with online learning. The National Education
Policy 2020 is formulated to revamp the education system and lay out a road map for new
educational development. NEP 2020 was approved Indian cabinet on 29th July 2020. This paper
is an attempt to highlight the National Education Policy 2020 (NEP 2020) and study online
learning towards an overall transformation of the education system.
K eywords: Digital Education, NEP 2020, Online learning, Distance learning
Introduction: The education foundation of any nation determines the quality of the country and
is focused on providing education facilities to all the citizens of the nation. The Education policy
provides information of the educational structure and the way of its implementation. It gives
shape to the nation for the upcoming days and paves the path for a well-structured education
system for the nation, which ensures its implications at the ground level. The National Policy on
Education is prepared to improve the quality After the National Education Policy of 1986, it took
a long time to introduce a new innovative and comprehensive policy in the form of NEP 2020.
The NEP 2020 is the outcome of extensive and comprehensive consultations and is aimed at
making India a knowledge superpower by equipping its students and teachers with sound
knowledge, capabilities, and skills.
Obj ective: The objective of present paper is
1. To studyl mportance of the NEP 2020 Policy
2. To Study NEP 2020 Policyparadigm regards of online education.
Methodology: The secondary data method will be used to collection of data. Data collected
through books and journals, newspapers, related website.
IMPORTANCE OFNEP 2020
1. Anappropriately Designed scaled pilot studies to determine the advantages of virtual
/ on-line training
2. Optimizing and increasing the present digital platforms and on-going Information and
communication technology based on totally educational tasks to meet the present
and future demanding situations
3. Technology used for on-line and digital training properly to deal with concerns of equity
4. The benefits of technology whilst acknowledging the capability risks.
Digram No. 1 Online & Digital Education: Way Forward
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ESSENTIAL ELEMENTSOF DIGITAL EDUCATION

« Digital Identity: Capability to manage similarity between online and offline identity.

« STM (Screen Time Management): Capability to manage one’s screen time managements and
engagement in social media and videotape games.

« Cyber bullying: Capability to handle or descry cyber bullying cases.

» Cyber Security:Capability to cover one’s data by creating strong word system and to help
Cyber-attacks similar as SPAM, fiddleetc.

* Critical Thinking: Capability to separate between true and false, good and detriment,
Secure and questionable contents online.

* Digital Sensitivity: Capability to understand someone’s requirements & Feelings online.

OPPORTUNITIES OF ONLINE EDUCATION IN NEP 2020:

>

>

>

National Education Policy 2020 recognizes the importance of leveraging the advantages
of technology while acknowledging its potential risks and dangers.

NEP 2020 emphasized to promote innovations and expected to have varied implications
on the Indian teaching system.

Many agencies, such as the NETF, CIET, NIOS, IGNOU, IITs, NITs, ec. will be
identified to conduct a series of pilot studies, to evaluate the benefits of integrating
education with online education while mitigating the downsides and also to study related
areas.

NEP 2020 policy allowing higher education to run full fledge online courses and
Strengthened online learning

Multiple Entry- Exit for flexibility and lifelong learning will work connecting through
Academic Credit Bank (ABC) on the digital platform.

Facilitates online examination through appropriate bodies such as National Assessment
Centre or PARAKH, School Boards, NTA, and other identified bodies will design and
implement assessment frameworks encompassing design of competencies, portfolio,
rubrics, standardized assessments, and assessment analytics.

Vol. 72, Issue. 01, No. 2: 2023
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Abstract —

Education is a basic element for attaining full human potential. Universal access to high
guality education is one of the key features of progress and leadership to India in a global world.
This progress and leadership can be in terms of economic development, social justice and
equality, scientific development and preservation of culture and tradition. Highest number of
students taking primary and higher education belongs in India than any other country in the
world and high quality educational opportunities must be provided to them which will determine
the future of India. This National Education Policy aims to provide the developmental
requirements of this country andcreating unbiased society. This Policy has proposed the revision
of all aspects of the education structure, including its regulation and governance. The regulatory
body, that is to be named the Higher Education Commission of India (HECI), will function asthe
single authority for all public and private educational institutions (except those involved in
medical and law education). In addition to this, a National Research Foundation will be created
to oversee all research activities to be carried out by the various academic ingtitutions in the
country. The NEP 2020 has aimed at almost doubling the Gross Enrolment Ratio (GER) in
higher education to 50 per cent by the year 2035, as compared to the current GER of 26.3%. It
must prepare students for more meaningful and satisfying lives and work roles, and enable
economic independence.

Key Words: Higher Education, Reformation, National Education Palicy,

INTRODUCTION:

Education is the source of empowerment for any nation, for it builds the strength of an
individual’s character, which in turn helps that individual to cope up with the ups and down of
life. It is only education that transforms a human being into a wholesome noble soul, who is the

1
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Abstract:

In July last year, India unveiled its first and most widespread education policy of the
21% century. As the first omnibus policy since 1986, the New Education Policy( NEP) 2020
has the onerous task of addressing multiple heads facing India’s education system. NEP 2020
isthe first education policy of the 21st century and aims to bring about the important- needed
changes. Its major objective is to universalize education while keeping it equitable and
inclusive. There are many rewards, from the improved education budget to multidisciplinary
learning. However, implementation of new education policy 2020 is also bounded by some
challenges. This policy is a comprehensive frame for primary education towards advanced
education and vocational training in pastoral and civic areas of India Shortly after the policy
was released, the government made it clear that anyone can get education in any regional
language which means the policy has removed the language barrier. The language policy in
the NEP is a school to decide on the application. There are several challenges in adoption of
new National Education Policy however proper implementation of this policy will serve as
milestone in Indian education system.
K eywords. National Education Policy 2020, Challenges, Opportunities

I ntroduction:

National Education Policy of 1986 was replaced by NEP 2020. In January 2015, a
commission under former Cabinet SecretaryT.S.R. Subramanian initiated a process to bandy
the New Education Policy. Grounded on the commission report, in June 2017, the draft NEP
was submitted in 2019 by a panel led by former Indian Space Research Organization( 1SRO)
principal superintendent Krishnaswamy Kasturirangan. The New Education Policy
Framework( DNEP) for 2019 was latterly released by the Department of Human Resource

1
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Abstract:

Industry-Ingtitute linkages are not new topic to discuss as it has been taken into
consideration many times for more and more expansion of basic concept it holds that is
growth and development of society through the mean of technology transfer. Academia-
Industry collaboration is the crucial step towards the growth and development of frugality.
The academia is a store house of knowledge and invention whereas the assiduity is a sector to
convert the knowledge and fashion into innovative product. The conversion of exploration
and invention through universities or exploration institutions to the business for social benefit
necessitates significant and ongoing sweats. As a result, the objective of this article's
summary is to go through the mode and challenges of long-term partnership between
academics and industry. This research review paper attempts to analyze various dimensions
of academic-Industry collaboration and identify possibilities where industry’s contribution to
academia & academia’s contribution to industry would be most meaningful in current scenario.

Keywords. Industry, Institute, Linkages

I ntroduction:

The term” Industry- Institute Linkage" refers to the exchange of information and
technology among any sector of advanced education and assiduity with the ideal of
addressing specialized difficulties, working on R&D, and acquiring scientific and
technological knowledge. It entails collaboration between business and academia in a variety
of fields in order to strengthen the country's exploration ecosystem and boost profitable,
artificial, and societal progress Ingtitutes include modern universitiesresearch institutes that
are becoming more widely recognized as key players in al countries' economic development
processes. Their active interaction with industry has risen in recent years, and regulations
have been created to encourage A-I collaboration.
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Significance of I ndustry-Institute Linkages:

Liaison between academia and diligence are decreasingly important for inventions in
the country as these liaisons are a pam- palm situation for both the diligence as well as
academia. To achieve a palm — palm — palm script every stakeholder must engage with this
action with new approach that leads to negotiate colorful pretensions of both parties
Academic- Industry connections aid in carrying and impacting fresh backing for advanced
education, fostering invention and icing the scholars with professed and moxie rates needed
for effective donation to the plant. Lately, the study has been taken into consideration of
academia and industry collaboration in numerous countries similar as the United States,
Japan, Singapore, and European Union countries. This adding commerce leads to the pressure
on academia as well as assiduity. Pressures on industry have included fast technological
progress, shorter product life cycles, challengers, which have dramatically altered the
competitive climate for utmost enterprises. These demands on both parties have rebounded in
an increased drive for the development of A-I commerce with the thing of perfecting
invention and profitable competitiveness at institutional situations also and grease the
diligence to pierce quality exploration and involve great minds of scholars as well as
scientists in important systems that can help in new inventions to produce history.
Objective of the study:

1) To study the concept and Significance of Industry-Institute Linkages.

2) To point out global scenario of Industry-Institute Linkages.

3) Toreview the barriers of Industry-Institute Linkages in India.

4) To suggest necessary measures for promoting Industry-Institute Linkages in

Technical Institutions in India.

Resear ch M ethodology:

The present research is Descriptive Research. For the purpose of the study, data have
been collected through secondary sources such as reference books, journals, articles
published on internet websites etc.

Global Scenario of Industry-I nstitute L inkage:

It has been observed in India in last decade that it produces skilled manpower for
industry and apply the academic expertise to solve for industrial problems, provides
consultancy to industry and, in turn, gets sponsors from the industry for its high-tech

research. Indian Government has established policies & strategies for promoting Academia-
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I ntroduction

Education is the main pillar of any economic and social development. Education is not only
contribute towards the nation building but also it is for the analytical thinking of human
behaviour, educational system is to foster nation for National Integration, Social Justice
Economic Growth, Leadership, Equality, Cultural Preservation etc. The Global education
system is going the SDG that is sustainable development goal for the upcoming year 2030.
world is going through the rivalry in which most of the skill job is an carried on by machines
by means of which we need to concentrate onskill labour force whereas we also required to
concentrate on Biology, Chemistry, Life Science, Social Science, Management Studies,
Agricultural Studies etc. knowledge is the power which converted into ideas and ideas can
brings the Innovation & Knowhow e.g if we monotonously watching the inspirational videos
on Facebook or YouTube the window of Facebook or YouTube reflect the same video or
related video on the next time this is only because of advancement in the new technology i.e.

Machine Learning Program. Mogt of the job is higher or take over or replace by machines
when we thought how it happen because of the Education and results of research and
development. The success of any education system is based on employment percentage or
technology advancement, applicability of equipment, designing of new model etcThe motive
of education system is not only to learn but an important is learn how to learn . Curriculum of
standard have less content but emphasis on critical thinking and power of analysis. The
pedagogical science must be include experiential, goa centric, holistic discussion base,
discovery oriented, integrated, learner centric, flexible, enjoyable, enquiry driven etc. The

curriculum of the syllabus should integrated of craft, drawing, reasoning, mathematics, social
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science, language, Arts, Humanities, public administration, games, sports, fitness, library
science,whereas education system must be beneficial for the building characters ethical,
rational, compassionate, caring and last one for the employment base.

Keywords- Education Sustainable Development Goal, Pedagogy, Employment, Economy and
Social Development, Social Justice

Objectives of the Study

%+ To understand the National Education Policy 2020

% To identify major factors which are important for the economic and social growth

% To identify the gap between National Policy on Education 1986 and National
Education Policy 2020

% To study the national education policy 2020 approach the higher education to study
the role of teachers in national education policy 2020.

¢+ To understand difficulties in implementation of national education policy 2020

R

% To understand the budgetary provision for last 10 years.
Review of the Literature

1. National Policy on Education 1968
After the independence, the vital question is stand in front of politician, socialist and
educationalist etc how to infiltrate the education to the last citizen of the nation. Because of
the lack of infra, ingtitution, teacher, road or transportation facility, teaching aids, research lab
and much more. Tata Institute of Social Science was established whereas 1966 first education
policy is announce to achieve the goa of the equal education opportunities and complete

education with national integration. The policy is was commence from 1968.

2. National Policy on Education 1968
The NEP of 1986 aimed encouraging minority education, education for women equality,
education of SC, ST and backward sections and stress was more given towards equal
education chances and education to all sections of the society. This new education policy has
given peak priority in solving the delinquent of school dropouts and adopts an array of
meticulously formulated stratagems based on micro planning and applied at the greensward
root levels of all over the country. A national mission was hurled for the achievement of this
NEP 1986. Based on the literature review of education policy of 1966 emphasized on equal
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ABSTRACT:

For an effective public invention system, the collaboration of industrial and education sector
is gradually getting more vital. There are several benefits associated with examining the
industry-institution collaboration in developed countries as it enables to exfoliate light on the
motivations, barriers of cooperation and influence of public policy in developing similar
linkages. However, in developing countries, there are several challenges associated with
similar aliances and stress on the discrimination approach to foster industry- institution
linkages. Industrial- ingtitution linkage is a vital mediator and modulator of skill
development, adoption of knowledge and upgrade of entrepreneurship. It also helps in the
improving research and development investment via exploiting the synergies and
complementarities present in scientific and technological enhancement. This impact to,

increase commercialisation and mobility of labour in both the public and private sectors.

K eywords. Industry-Institution linkages, National Education Policy (NEP) 2020

INTRODUCTION: In Present Scenario India has the world’s largest higher education
system, owing to a massive expansion in the higher education sector, though, the sector
continues to face challenges such as inadequate funding, lower graduate employability, poor
tutoring norms, poor governance and complicated regulatory processes. National Policy on
Education is prepared to improve the quality. The Education policy provides information of
the educational structure and the way of its implementation. It gives shape to the nation for
the upcoming days and paves the path for a well-structured education system for the nation,

1
Vol. 72, Issue. 01, No. 2: 2023


mailto:bhagyaborawake18@gmail.com
mailto:kamthe.madhavilax@gmail.com

Journal Of the Oriental Institute ISSN: 0030-53
ISSN: 0030-5324 UGC CARE Group 1
M.S. University of Baroda

which ensures its implications at the ground level. The NEP 2020 is the outcome of extensive
and comprehensive consultations and is aimed at making India a knowledge superpower by
equipping its students and teachers with sound knowledge, capabilities, and skills. The 21st
century has largely been effected by a society that's driven by information and knowledge.
Industrialisation and profitable expansion of this century are causing technological
changeovers all over the world. Education system are hoped to play a crucial part in social
changeover, breaking the strangle-hold of a single correctional and intellectual framework
that has dominated since the 19th century. Education is a crucial agent in the growth of
society, by bringing technological and economic growth. Dynamic technological
development in recent few years has been altering the modern world by transforming the
industrial practices. To bridge the gap between educational Institution off the job study and
industrial practices, it is critically important to strengthen the linkage between educational
institute and industry.

OBJECTIVE: The objective of present paper is

1. To study Importance of the NEP 2020
2. To Study NEP 2020 Policy paradigm regards of higer education institution and
industrial linkages.

METHODOLOGY: The secondary data method will be used to collection of data. Data
collected through books and journals, newspapers, related website.

THE VISION OF NEP 2020

The NEP 2020 has outlined an ambitious task of nearly doubling the GER in higher
education from 26.3 per cent( 2018) to 50 per cent by 2035 while enriching quality of Higher
Education Ingtitutions( HEI) and positioning India as a global education base. The focus is on
furnishing a flexible curriculum through an interdisciplinary approach, creating multiple issue
points in what would be a four time undergraduate programme, catalysing research,
enhancing faculty support and encouraging internationalisation. One of the prime shifts will
be the setting up of the Higher Education Commission of India (HECI) for the entire higher
education section. The Higher Education Commission of India act as a single regulator and

several functions, including accreditation, backing and academic standard setting, will be
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UGC Care Listed Journal, ISSN 2231 - 573X

fawoT

MAH MAR 34737/13/1/2009-TC
a9 §3F, AFH-FAN  FA-ATEZ-HLEE 2033

3131 dictisimar faorgias
e AUTEH @
=1, Prarsit g
e AT OUT=F @
S HUTEHUZZ @
LY ATTA ST, ATE 93T %1 Feefa fawe
S YWIYYRS ET TR e <1, UHET gEEE
1. gEea 3O
Hed : 30 FUT

T 3RTA I PeRT =T EATHT WO Tan Sietera 0 T, A7 T emmTe 'ene we
AR AT H AT AesTRg= A 217 TR 5 AT Tiq a1 o ofing st o
e, T, SHmans - ¥3%%03. Wl 4%0%0039%¢




T e, Tl ATV FARH Fha (AT ATetel A9TTHE

fawor

a¥ 939, AFH-THET  JoA-ATTEZ-HLE 2033

UGC Care Listed Journal
ISSN 2231 - 873X

e HOT=F @

21, Torars g

O : AUTE, AT, e, ot s, e T,
wHe, T, FTTEE - ¥3% %03, 0T, %%0%003%9¢



LA L

iR

3.

R,

STTFHATOTRT

T ST | FEETe AT
AT AT e HETHTE WEe
WETETITE : TTET WV 700 WA, FOATAY e
wardt ferdt s ; @t TaT
- BT, [T A
st Ty e s
- =1, WA Ty arm
- 1. HE= ST
FUEER A, TFIITE AT T AT TATEA
- E1. TAET W I
wTtEETHT At oA, s T aryad wee
- 2t ¥y A1 vEE
HTAT AT AT AR - EH (ZRrET)
- Bl F9T %4
AT A AR ST e arsre]

I AT WERTT A1 Hieed AT At WA F SepA i

STTO0T - 2T, ATHTEE O, TA T

e T e G e o e (90
- B T IS

Wl

q. .
P -8
& - 83
T¥ - Ro
-39
36 - 3o
31 - 3%
34 - 3l
3L - A%
Y - Wi
Be - 43
Wi - W
be - 8%
BT - /Y
By - Re



qmﬁlﬂrmﬁﬁﬁh‘qm
THEWIRE] a4 & HE, & 9046
AEET HEEE] Tl 9w HE
E [ e o i e B e B o e e
Crn G e e L
: sy o e

TR F9 sfEr 31, mqmam'“rﬁfﬂ
Fresreren styr mrsm 839 oA
eI HA0 S E, AT e
WY 7 HEFA] s ST A e
TAEE 7 AEAfE A el s
qUiETH Aol ATel A ST T
% YT AT ST AT A v RO
'F'_”lﬂ'l'l':

TYTERIIE SN AT HEETZTT S
AT T, W, i arastas
gaaf wegd wfm wE9 g TEErmEE
Al fafay 9 qEEel gEs e §
FETE Ay fem s Fee
AW, AEw AT SEETHEEEl A
ﬁﬁmmmiﬁrﬁﬂmﬁmmﬁ
T =T AT A Ade A

TS AT TSETOT AT ATlEed sATfor
HITET |9 & T farTaeh ST

- 2T, AT o, TEw

(o=t e
STOOTRTE S 9T HETEETES, R, - e
0 niprenapawar s em . com, L ML L P

T =T FAE B, e e,
FWUT AR HEEW, w5
A== A fafi A =
rﬁlsﬂlEFEI:IL g 3]1f1:|‘rﬂ-ﬂ:|- hiﬂ'l IIT?:.ﬁ EIT%T?[
i HERTET=A1 WA e e e
AT, FATR 7T 34 I 741 o faaw =9 Jhet
ATEA, ATielrae, Ferad, wE gr=aTeiE /i<
Faad d99 @9 TEAE s afee,
T, FEra, T - Feranre T
I e e R i e o =
FEATOEE MTE TER. s
|1, AR AR, A R, AT,
ﬁT‘IHEI?I'[ FEATHHRA T WA AT TR
THET STETw WE, TIEAE S S
OIS A1 ST TG 70 AT Higeled] g4
ATFAVEE 1 AT W Il s
AT R, A s
FEA FEyE A9 a9 FEE 9 aEeEy
AT e e, s
wrEr, fafay a=asmde afFy gevn, o
miawEt m= # S Fe s A W
e e o 1 1 e
wenrsEr=n  man  faEwmer e

Frwm et St s we



Asian Journal of Chemistry; \ol. 35, No. 3 (2023), 655-662

ASIAN JOURNAL OF CHEMISTRY

https://doi.org/10.14233/ajchem.2023.27481

5730 Journal of ChemS

L NS uENM
= OF CHEMESTHY

IE,I 4
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INTRODUCTION

Eggs are one of the important cuisineingredients used in
daily life of human beingsowing toitsnutritional values. Eggs
arevery rich in containing proteins, amino acids, saturated and
unsaturated fatty acids, vitaminsand minerals[1-4]. Therefore,
eggs have been recognized asa“ essential and reference food”
protein for humans. The use of egg and its derivative resulted
in unwarranted quantity of waste residual shellsor waste eggs
shells, which are discarded into the environment and pose the
environmental pollution. Calcium carbonateisone of themain
ingredients of an egg shell that can be used in numerous
applicationsincluding; pet food, afiller in animal feed, printing
ink, glaze decoration, paper, tilesand also asasource of calcite
or calcium oxide. A waste eggshell aso contains magnesium,
limestone, proteins, etc. [5-7].

Calcium carbonate contain in the discarded waste eggs
shell easily transformed into calcium oxide by calcination at
suitable temperature. The obtained calcium oxide from waste
eggs shell after heat treatment or on calcination would be
possibly used in many applications such as printing ink,
fertilizer, cosmetics, pharmaceuticals, as starting materialsfor

Accepted: 30 January 2023;

Published online: 27 February 2023; AJC-21158

The present study demonstrates the simple and easy synthesis of calcium oxide (CaO) from waste egg’s shells. Fine egg’s shells powder |
were calcinated at 500, 700 and 800 °C. The structural and morphological evaluation of calcium oxide derived from waste egg’ s shell were |
examined by using XRD, FT-IR, SEM, EDS and TEM techniques. The sintered calcium oxide was used as heterogeneous catalyst for the
synthesis of 5-arylidene malononitrile and 5-arylidene barbituric acid derivatives by the condensation of various aromatic aldehyde and |
active methylene compounds via Knoevenagel condensations reaction under ultrasound irradiation method. The reaction completed |
within avery short reaction timewith high yields of product. The present method describes easy synthesis of calcium oxide catalyst from |
the waste egg's shells, short reaction times, simple product isolation, excellent yield and reusability of the catalyst. |
|

Keywords: Eggs shells, Calcium oxide, Heterogeneous catalyst, Ultrasound irradiation, Knoevenagel condensations.

synthesis of calcium sulphate (gypsum), CaAl,O., CaTiOs,
CaSiO;, catalysis, adsorption [8-14]. Calcium oxide is used
as a solid base catalyst for biodiesel production [15,16]. In
many organic transformation such asaldol condensation[17],
saponification [18], transesterification of sunflower oil [19],
transesterification of palm oil [20], calcium oxideisused asa
solid base heterogeneous catalysts. In addition to that calcium
oxideisused in the removal of toxic metal such as chromium
[21].

Knoevenagel condensation is a common type of organic
reaction used for the synthesis of o,3-unsaturated carbonyl
compounds by condensation of various aromatic aldehydes
with active methylene compounds such asmal ononitrile, barbi-
turic acid, Meldrum acids, etc. The product synthesized using
Knoevenagel condensation reactions are extensively used as
a starting materials in multistep organic syntheses, perfumes
and polymers, pharmaceuticals [22,23], antibacterial, pesti-
cidesand antifungal products[24,25]. In addition to that, some
of the compounds synthesized using Knoevenagel conden-
sation reactions al so showsthe medicinal activitieslikekinase
inhibitor [26], antiviral [27], antitubercular [28], anticancer
[29] and antidibetic [30]. The Knoevenagel condensation

This is an open access journal, and articles are distributed under the terms of the Attribution 4.0 International (CC BY 4.0) License. This
license lets others distribute, remix, tweak, and build upon your work, even commercialy, as long as they credit the author for the original
creation. You must give appropriate credit, provide alink to the license, and indicate if changes were made.
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reaction isalso carried out using various reported methods and
catalysts such as Baker’s yeast [31], CuO nanoparticle [32],
carbon nanotube [33], ([TPPHSP]Br) ionicliquid [34], fly ash
supported calcium oxide[35], anion-exchange resin [36],
calcium hydroxide[37] Fe;0.@SiO,-3N [38], Mn-MOF[39],
PEG-400 [40], 2,2-bipyridinium dihydrogen phosphate [41].

In recent years, ultrasound assisted organic synthesis has
been widely used as agreen alternative method to the existing
conventional method [42,43]. The organic reactions carried
out using ultrasonic irradiation method offer several advantages
such as shorter reaction time, milder conditions, minimum
toxic generation, high yields and good product purity [44-46].
In present work, we have successfully synthesized calcium
oxide asasolid heterogeneous catalyst from waste egg’ s shell.
The structural and morphological evaluation of synthesized
calcium oxide was examined using XRD, FT-IR, SEM, EDS
and TEM techniques. After surface characterization, the appli-
cability of calcium oxide catalyst was examined in the synthesis
of 5-arylidene malononitrile and barbiutric acid derivatives
via Knoevenagel condensation reaction between various
aromatic aldehydes and active methylene compounds under
ultrasonic irradiation.

EXPERIMENTAL

The AR grade reagents were used throughout the work
without further purification. Theelemental compositioninvesti-
gated by energy dispersve X-Ray analysis(EDAX, IncaOxford,
attached to SEM). The crystallographic structureswereidenti-
fied by X-ray powder diffraction with CuKo radiation (A =
1.5405 A) by Phillips-3710 X-ray diffractometer. Morphology
and structure eval uated on JEOL -JSM-5600 N scanning electron
microscope and on Philips-CM-200 transmission electron
microscope. Thel R spectrarecorded with Perkin-Elmer infrared
spectrophotometer. The melting points of synthesized comp-

Washing 2

Distilled water

Calcination

—

800°C,2h

CaO powder

Powder of egg shells
Fig. 1. Schematic diagram for synthesis of calcium oxide from waste egg's shells

ounds were recorded in open capillaries and are uncorrected.
"H NMR spectraof the compoundswere recorded using Varian
Gemini spectrometer (500 MHz). Trimethyl silane was used
asaninterna standard for comparison of chemical shifts, which
were reported in & ppm.

Synthesisof calcium oxide (CaO) from wasteeggsshells:
Thewaste eggs shellswere collected and washed with distilled
water to eliminate the foreign impurities and then dried in an
electric oven at 80°C for 24 h. Thedried egg shellswere ground
to afine powder using mortar and pestle. The fine powder so
obtained wasthen sintered in amufflefurnace at different temp-
erature viz. 500 °C (M 3), 700 °C (M 2) and 800 °C (M1) for 2 h
to eliminate any form of carbon and to achieve complete conv-
ersion of CaCO; to CaO. Finally, after calcination at 800 °C,
thewhite coloured fine powder of cal cium oxide was obtained
asshownin Fig. 1.

General procedure

Synthesisof 5-arylidene malononitrile derivatives (3a-h):
In atypical reaction procedure an aromatic aldehydes (1) (5
mmol) and malononitrile (2) (5 mmol) were taken in 100 mL
beaker and 10 mL ethanol and 200 mg of catalyst (CaO) was
added in the mixture and then reaction mixture was exposed
to ultrasound irradiation for 15-35 s. The reaction progress was
examined using TLC [n-hexane + ethyl acetate (7:3)]. After
completion of reaction, the product wasisolated (Scheme-l).
Initially, the solid product wasfiltered and recrystallized using
hot water the pure solid product was obtained.

2-(Benzylidene)malononitrile (3a): m.p.: 81°C; IR (KBr,
Vma, CMY): 2221, 2920, 1586, 1487, 956, 673. 'H NMR (500
MHz, DMSO-ds) 8 ppm: 7.24 (t, 1 H), 7.62 (d, 2 H), 7.78 (d,
2H), 8.02 (s, 1H).

2-(4-Chlorobenzylidene)malononitrile (3c): m.p. 160
°C; IR (KBr, Vima, cm™): 2220, 1574, 1482, 1361, 850; *H NMR

4 Drying
60-80 °C, 24 h
=, Electric
Grinding

Morter and pestle
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spinel ferrite
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ABSTRACT ARTICLE HISTORY
Cobalt and chromium doped ferro spinels synthesized by sol-gel auto- Received 17 December 2021
combustion method with glycine as a fuel, calcination temperature of ~ Accepted 24 June 2022
samples confirmed from TGA/DSC analysis. The observed elemental
analysis from EDAX is in good agreement with the theoretical compos-
ition of elements. The XRD and Rietveld analysis of XRD patterns illus- h ) -

R . . X refinement; catalyst; 1,
trate formation of single- phase cubic spinel structure. The IR spectra 8-dioxodecahydroacridines;
shows two principle absorption bands. SEM and TEM images reveal magnetization
well-defined nanoparticles with slight agglomeration. Calculated and
observed magneton number decreased with Co®>" and Cr*" substitu-
tion. 1, 8-dioxodecahydroacridines synthesized using synthesized ferrite
nanoparticles as a catalyst.

KEYWORDS
Ni-Zn ferrites; Rietveld

1. Introduction

There is a considerable increase in interest in ferrite nanoparticles because of their wide
range applicability in, sensor [1-3], catalysis [4], biomedicine [5], MRI [6], drug delivery
[7], magnetic recording [8], microwave devices [9] and magnetic ferro-fluids, [10] etc.
Spinel ferrite has a general formula [A][B,]O, where each spinel unit cell comprised of
8 formula units. It has two types of crystallographic sites (sub-lattices) occupied by the
metal cations, namely; the tetrahedral A- and the octahedral B-sites [11,12]. These crys-
tallographic sites govern the electric and magnetic properties of the spinel ferrite system.
Mixed metal ion ferrite systems such as Co-Zn [13], Ni-Zn [14], Ni-Cu-Zn [15], Ni-Co-
Zn [16], ferrites were developed. It is reported that, the substitution of trivalent ions
such as A" and Cr’" or their combination for Fe*" ion considerably affect the proper-
ties of parent ferrite system [17-19].

Now a days, magnetite spinel ferrites have been tested as a catalyst in various chem-
ical reactions, such as synthesis of pyrano pyrimidines [20], 1, 4-dihydropyridines [21],
benzimidazoles [22], pyrroles [23], pyrano pyrazoles [24] etc. The catalytic activity is
associated to the exchange of metallic ions among the sub-lattices without altering the
parent structure. At the same time, these catalysts are highly effective for reactions [25].
Magnetite iron oxide nanoparticles catalyst can be easily separated using an external
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ABSTRACT

Imidacloprid (IMI), a neonicotinoid-class synthetic organic insecticide has the potential to have a negative
influence on ecosystems and human health, and it has been identified as an emerging pollutant in all parts
of the world in recent years. Microbial degradation is an efficient, clean and environmentally acceptable
technique over physical and chemical methods for the bioremediation of organic contaminants like IMI.
Our aim was to evaluate the ability of soil isolate Cytobacillus firmus strain VG5 to degrade IMI in MSM
medium with glucose as a co-substrate. In liquid media, degradation was initially confirmed by nitrate
reduction test. VG5 reduced IMI into guanidine with the removal of NO, group and showed up to 87%
degradation in 7 days. Spots with different Rf values on TLC sheet were identified by HPLC and GC-MS/
MS techniques as imidacloprid guanidine and 6-chloronicotinic acid based on respective standard spectra
and m/z ratio. Strain VG5 showed potential to reduce pesticide pollution and further studies should be
conducted to understand the degradation mechanism of IMI in soil under in- situ conditions.

Keywords: Bioremediation, Neonicotinoids, Imidacloprid, Bacillus sp., Pesticide hazards

Introduction

Imidacloprid (IMI), 1-[(6-chloro-3-pyridinyl)-me-
thyl]-N-nitro-2- imidazolidinimine is a first-genera-
tion commercial neonicotinoid. Neonicotinoid insec-
ticides have specialised effect against an insect’s ner-
vous system because they are extremely selective
agonists of nicotinic acetylcholine receptors
(nAChR). IMI is consumed more frequently all
around the world due to its great insecticidal effi-
cacy and low  mammalian  toxicity
(Sabourmoghaddam et al., 2015; Liu et al., 2002). It is
extremely water soluble, leachable, and persistent
and harms ecosystem functions (Pietrzak et al.,
2019). Environmental hazards grows over time due

to the long half-lives of IMI in the environment (e.g.,
9-1250 days in soil) and its prolonged exposure to
non target organisms (e.g., bees) (Goulson, 2013,
Zhu et al., 2019; Strobl et al., 2021; Main et al., 2021).
The field dissipation rates of insecticide are highly
variable, and it has been found to degrade slowly in
soil, with half-lives longer than 180 days in non-veg-
etated soil (Anhalt ef al., 2007; Sharma et al., 2014).
The rate of imidacloprid dissipation was accelerated
by vegetation. Therefore it is imperative to clean up
imidacloprid residues from the ecosystem.

The use of biological approaches has replaced
physical and chemical methods due to their negative
impacts on the environment, soil, surface and
groundwater, non-target insects, and human health.

(*Associate Professor)

*Corresponding author’s email: ganvirvishakha512@gmail.com
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The microbial dissipation of pesticide is dependent
on the bioavailability of pesticides to microorgan-
isms and microbial activity. The earlier findings
demonstrated the contribution of microorganisms in
pesticide removal in soil. Leifsonia sp., Pseudomonas
sp., Bacillus sp., Ochrobactrum sp., Enterobacter sp.,
etc. for the degradation of imidacloprid isolated
from various types of soil under different crop envi-
ronment (Anhalt et al., 2007; Pandey et al., 2009;
Sharma et al., 2014; Hu et al., 2013; Herner et al.,
2014). Since microbes convert xenobiotics into less
toxic forms, many scientists have demonstrated the
degradation pathways of microbial degradation of
imidacloprid. The qualitative and quantitative
analysis of imidacloprid and its metabolic products
were reported in the earlier literatures with a wide
choice of analytical techniques such as TLC, HPTLC
(Phugare et al., 2013; Shubair, 2011; Chandegaokar
et al., 2009; Sherma, 2005; Rezic et al., 2005; Ugbeye
et al., 2003). In the present study bacterial isolate
Cytobacillus firmus strain VG5 recovered from the
pesticide contaminated soils was evaluated for their
potential to degrade imidacloprid under in-vitro
conditions. However, as of this writing, no literature
has been discovered describing imidacloprid degra-
dation by Cytobacillus firmus. This work was the first
to establish the degradation of imidacloprid by the
Cytobacillus firmus strain VG5.

Materials and Methods

A primary standard solution of 10,000 ppm of
imidacloprid (Admire 70 WG) was prepared by
adding 0.143g in 10 ml of methanol and solution
was sonicated to dissolve. This stock solution was
used to prepare 100 ppm working standard of
imidacloprid. Analytical standards in the range of
10 PPM to 100 ppm were prepared for UV spectro-
photometer calibration. Imidacloprid was detected
at wavelength range between 268.8 nm to 270 nm.
Calibration curve (linear graph) was drawn to deter-
mine the concentration of imidacloprid by linear
graph line equation Y=m X + C. The value of X ob-
tained was equivalent to residual imidacloprid con-
centration.

Biodegradation study of imidacloprid in liquid
media: This study was carried out in 250 ml Erlen-
meyer flasks containing 100 ml of full strength MSM
medium with glucose (0.2 g % w/v) to enhance bio-
degradation process. The media was amended with
imidacloprid @ 100 mg/L concentration and inocu-
lated with 3% of 24 h old culture (OD600 nm = 1.0)

439

of VG5. All the biodegradation experiments were
carried out in triplicate. All the flasks were incu-
bated at 30+2 °C in shaker incubator at 120 rpm. At
regular intervals 2 ml of sample withdrawn was
centrifuged and syringe filtered through 0.22 pm fil-
ter paper. Each filtered aliquot was extracted with
ethyl acetate (1:1 v/v). Organic phase was collected
and pesticide concentration was determined at 270
nm by spectrophotometer. Formation of metabolites
was detected initially by performing TLC and iden-
tified by HPLC and GC-MS/MS.

Thin layer chromatography (TLC)

Thin layer chromatography was prepared for the
initial detection of the metabolites of imidacloprid
from processed broth by referring methodology of
Phugare et al., 2013; Farouk et al., 2013;
Chandegaonkar et al., 2009 with some modification.

About 10 pl of the recovered samples were spot-
ted on silica coated TLC plate along with control
and imidacloprid standard at a distance of 1.5 cm
from the bottom edge of plate. The loaded plate was
run in a pre saturated TLC chamber with ethyl ac-
etate: n- hexane (6:4) as a mobile phase. TLC plate
was removed and spots were dried at room tem-
perature. The spots were examined in UV chamber
at 254 nm and 270 nm. Spots were developed by
putting the plate in iodine crystal chamber or the
spots  were sprayed with 5% p-
dimethylaminobenzaldehyde solution, heated at 100
°C in oven for 10 min and then cooled to room tem-
perature (Chandegaonkar et al., 2009).

R.F value was calculated by using formula:

R.F = Distance travelled by the solute / Distance
travelled by the Solvent

High performance liquid chromatography (HPLC)

High performance liquid chromatography (HPLC)
analysis was carried out on Zorbax SB C18 5u
(4.6*150 mm) column by using acetonitrile as a sol-
vent system with flow rate of 1.0ml/min and PDA
(Photo Diode Array) as a detector (270 nm). Generic
acidic- Mobile phase A- Water: Acetonitrile: formic
acid (95: 05: 0.1) and Mobile phase B- Water: Aceto-
nitrile: formic acid (10: 90: 0.08) was used as mobile
phase for 30 min.

Results and Discussion

Biodegradation study of imidacloprid in liquid
media

For biodegradation study, to enhance microbial
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ABSTRACT

Herein presented work describes the catalytic potential of NbCls+AgClO4 as a combined and convenient catalyst
system for a straightforward, safe, quick, and single-pot synthesis of 1, 4-dihydropyridine (DHP) scaffolds. It was
investigated that a small amount of NbCls+AgClO; is sufficient and potential enough to bring out the solvent-free
synthesis of 1, 4-dihydropyridine scaffolds from a three-components, the cyclic reaction between substituted
aldehyde(s), ethyl-3-oxobutanoate, and ammonium ethanoate. It is noteworthy to mention that good to excellent
yields of DHPs were achieved by developing an environmentally compatible, sustainable, mild, and simple synthetic
protocol. A range of differently substituted aldehydes was observed to undergo herein developed catalytic protocol
smoothly to offer good yields of DHPs in 3 to 5 h at room temperature. Representative DHPs are characterized by
adequate analytical techniques such as FTIR, 'HNMR, *CNMR, and mass spectrometric techniques.

Keywords: Solid-State, Combined Catalyst, One-Pot Synthesis, DHPs
RASAYANJ. Chem., Vol. 15, No.4, 2022

INTRODUCTION
It is recognized that most of the heterocyclic molecules like DHPs are analogous to vital drug
categories.!Substituted DHPs exhibit numerous remedial solicitations that comprise anti-aggregator, and
anti-ischemic agents in the management of Alzheimer’s disease, as well as a chemical sensitizer in cancer
chemotherapy.>> Some of these instances illustrate the notable perspective of DHPs as a precursor or
source of valued drug contenders. These 1, 4-dihydropyridines are then oxidized to pyridines.®The
conventional process of the preparation of 1, 4-DHPs is a single versus multi-constituent response of
ammonium ethanoate, aldehyde with ethyl-3-oxobutanoate in the presence of either some acid or by
heating in alcohol.”Nevertheless, the yields of 1, 4-DHPs obtained by the conventional processes are
commonly very low. The well-known Hantzsch synthesis process for 1, 4-DHP derivatives includes
severe reaction circumstances, longer synthesis durations, and stumpy product yields.*'*Many improved
synthetic approaches have been reported in the literature, but most of them have a number of drawbacks,
including low yields, longer reaction times, the use of toxic catalysts, the need for specialized equipment,
and the use of large amounts of harmful solvents.!*!* Consequently, the development of new alternative
routes, which avoid the usage of toxic, expensive catalysts, and hazardous solvent to construct DHP
derivatives, is of great commercial interest. To prepare substituted DHP derivatives, traditional heating,
solar thermal energy, ionic liquid, grinding, p-TSA, L-proline, nanoparticles, and other advanced methods
have been used.'>*Despite the fact that many of the developments have distinct advantages, their
application is limited due to the use of elevated temperatures, luxurious metal salts, ecologically
hazardous catalysts, punitive reaction requirements, extended reaction epochs, and huge quantities of
organic solvent systems. Recently, robust Lewis acids like NbCls have been employed as an innovative
catalytic agent in man-made chemistry due to their permanence, reduced moisture-absorbing character,
and stress-free handling compared to reported Lewis acids. Several organic reactions catalyzed by
NbClshave been formerly testified.?**” Keeping in mind the importance of solid-state synthetic organic
Rasayan J. Chem., 15(4), 2596-2604(2022) i “ |
http//d01.0rg/1031788/RJC2022.1548086 This work is licensed under a CC BY4.0 licnse.
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chemistry and in the extension of our previous research work in multi-component synthesis, here we
describe a new, eco-friendly, mild, facile, and efficient solvent-free approach for the synthesis of 1, 4-
DHPs obtained by using various aldehydes, ammonium ethanoate and, ethyl-3-oxobutanoate with NbCls
and AgClO4 combined catalyst system. All the synthesized substituted DHP molecules were characterized
by various techniques like FTIR, NMR, and mass spectrometry. The present protocol gives excellent
yields in a short reaction time with great purity.

EXPERIMENTAL
Materials
Ethyl acetate, ammonium ethanoate, aldehydes, NbCls, and AgClO4 were obtained from SD Fine
chemicals, India. All-inclusive chemicals procured (AR grade) cast-off as obtained without any
refinement.

Multicomponent Preparation of 1, 4-DHPs

A combination of aldehydes, ammonium ethanoate, and ethyl-3-oxobutanoate in 1:3:2 molar ratios was
taken in a single flask and agitated for about three to five minutes at room temperature. Then, to the above
reaction mixture, NbCls and AgClO4 a combined catalyst system (5 mmol) was added and stirred more in
a single pot for the suitable interval (scheme-I). The development of the process was examined using TLC
every 10-minute intervals. After the execution of the reaction, the blend was transferred to 20 g of
crushed ice with continuous stirring. The precipitate obtained was isolated by vacuum filtration and then
air-dried. For oily products, the reaction blend was added to 50 mL of ice-chilled water and then extracted
by using ethyl acetate. All collective organic layers were parched over anhydrous Na,SO, before the
isolation of the product. The physical constants of all the derivatives were recorded.

(0) R 0]

0O O NbCletadd C,Hs0 | | OC,H;
+additi
R-CHO + JJ\/U\OCZHS +  NH4O0Ac stadditive

r.t., stirring H,C 171 CH,

1 2 H
4a-n
Scheme-1
Characterization
Altogether chemicals obtained were analytical grade and cast-off, with no additional refinement. The IR
spectra were recorded on the SHIMADZU FT-IR 8400 by means ofKBr pellets. The '"H-NMR was
verified in CDCl; on BRUCKER (300 MHz) and the LC-mass spectra were recorded on the SHIMADZU
MODEL-8045.
RESULTS AND DISCUSSION

Optimization of Reaction Controls
For catalytic evaluation of NbCls and AgClOs as Lewis acids, control reaction of benzaldehyde,
ammonium ethanoate, and ethyl-3-oxobutanoate under several reaction situations (Table-1). The reaction
proceeding without a catalyst produces less quantity of product even after 20 hours of long duration.
(Table-1). The sub-standard product yields were gained with various polar and non-polar solvents (Table-
1, 2-5) than the solvent-free reaction carried in the solid state.The optimization of the amount of NbCls
and AgClO; catalyst system at ambient temperature in solid-state conditions for control reaction (Table-1,
entries 6-11) was carried out. It was perceived that the consumption of just Smmol of combined catalyst
was adequate for the accomplishment in 3 to 5 hours with a 90% yield of the resultant product (entry-9).
It was critical to note that increasing the amount of catalyst did not increase product yields or reaction
duration (Table-1, entries 10-11). It was also perceived that with less than a catalyst concentration of 5
mmol, the reaction was incomplete resulting in a poor amount of the product (Table-1, entries 6-8).The
results offered in Table-2 specify the opportunity and overview of the present protocol, which is efficient
for an extensive series of substrates. Furthermore, aromatic aldehydes bearing either electron-releasing or
extracting substituents reacted intensely under the reaction protocol to produce the corresponding 4-

2597
AN ACCELERATED SYNTHESIS OF 1, 4-DIHYDROPYRIDINE SCAFFOLDS Manisha Bora et al.



TMYYHT ISSN: 0974-8946

Shodha Prabha (UGC CARE Journal) Vol. 48, ?R-ﬂW Book No0.03: 2023
THE ROLE OF ECOSYSTEM SERVICESIN SUSTAINABLE DEVELOPMENT AND
ENVIRONMENTAL CONSERVATION

Dr. Anant S. Deshpande Assistant professor Department of Zoology Chintamani College of
Science, Pombhurna, Dist. Chandrapur, Pin: 442918
Dr. Vilas D. Doifode HoD/ Asstt. Professor Department of Botany Bhalerao Science College
Saoner- 441107 Dist. Nagpur (M.S.) India Orcid 1d: 0009-0006-5079-7750
Rochak Saxena Assistant Professor Department of Journalism and Communication Faculty of
Journalism and Communication, The Mahargja Sayajirao University of Baroda, D N Hall Campus,
Near Computer Centre, Pratapgunj, Vadodara, Gujarat, Pin: 390002 Orcid id: 0000-0002-3575-4166
Dr. Narendra Ramdas Kamble Professor Department of Chemistry PDEA's Waghire College of
Arts Commerce and Science, Saswad. Tq. Purandar Dist. Pune, Maharashtra, India, Pin: 412 301
Orcid id: https://orcid.org/0000-0001-8274-8204
Dr. Arvind Lal Assistant Professor Department of Chemistry Central University of Jharkhand,
Ranchi, Cheri- Manatu Ranchi, PIN : 835222 Orcid id: 0000-0002-2971-9532.
Abstract
Purpose: The purpose of this research paper is to explore and analyze the crucia role that ecosystem
services play in achieving sustainable development and promoting environmental conservation.
Ecosystem services are essential for human well-being and the functioning of ecosystems, and this
study aims to shed light on their significance in the context of environmental management and
societal advancement.
Theoretical framework: The research paper is grounded in a comprehensive theoretical framework
that incorporates principles from ecological economics, sustainability science, and environmental
policy. By integrating these diverse perspectives, the study offers a holistic understanding of the
intricate relationship between ecosystem services, sustainable development, and environmental
conservation.
Findings: The findings of this research highlight the pivotal role of ecosystem services in supporting
sustainable development goals, such as poverty aleviation, food security, clean water availability,
and climate change mitigation. It also underscores how the degradation of ecosystem services can
lead to adverse consequences for human societies and the natural environment. The paper identifies
the types of ecosystem services that are most vulnerable to human activities and emphasizes the
importance of incorporating these services into policy and decision-making processes.
Research, Practical & Social implications: The research paper offers several significant implications.
Firstly, it underscores the urgent need for policymakers, conservationists, and stakeholders to
recognize and appreciate the value of ecosystem services in achieving sustainable development
targets. Secondly, the study provides practica insights into implementing ecosystem-based
approaches to enhance environmental conservation efforts effectively. Thirdly, the research
contributes to a deeper understanding of the interconnectedness between ecosystems and human
well-being, fostering a more holistic and sustainable approach to resource management.
Originality/value: The research paper makes a substantial contribution to the existing body of
knowledge by comprehensively reviewing and synthesizing relevant literature on ecosystem services
and their vital role in sustainable development and environmental conservation. By integrating
various theoretical frameworks and presenting novel perspectives, the study adds originality to the
field of environmental studies and strengthens the rationale for incorporating ecosystem services into
sustainable development strategies.

Keywords. Ecosystem services, sustainable development, environmental conservation, ecological
economics, sustainability science, policy, ecosystem-based approaches, resource management.

Introduction
In the pursuit of sustainable development and environmental conservation, the world is increasingly
recognizing the vital importance of ecosystem services. Ecosystems are intricate networks of living
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organisms and their physical surroundings, interacting in complex ways to provide a wide array of
benefits to humanity. These benefits, known as ecosystem services, encompass the essentials of life,
from the provision of food, water, and clean air, to regulating climate, supporting biodiversity, and
offering cultural and recreational opportunities.

The burgeoning human population, coupled with intensive industrialization and urbanization, has
placed immense pressure on the natural environment. As a result, the global community faces
significant challenges, such as climate change, habitat destruction, loss of biodiversity, and
diminishing natural resources. Addressing these challenges necessitates a thorough understanding of
the critical role ecosystem services play in sustaining life and fostering environmental equilibrium.
The research presented in this review paper delves into the multifaceted dimensions of ecosystem
services and their pivotal role in driving sustainable development and safeguarding our environment.
Through comprehensive analysis and synthesis of existing literature, this paper seeks to shed light on
the intricate connections between ecosystem services, human well-being, and environmental
resilience.

With an emphasis on the interdependence of ecological, social, and economic systems, this research
delves into the benefits and challenges associated with integrating ecosystem services into policies
and decision-making processes at various scales. Moreover, it explores the potential trade-offs and
synergies that arise when seeking to balance human needs and environmental conservation.

As the world grapples with the urgent need to adopt sustainable practices, policymakers,
conservationists, and researchers alike must collaborate to leverage the potential of ecosystem
services as a foundation for informed decision-making. By fostering a deeper understanding of the
ecological intricacies and the socio-economic implications of ecosystem services, we can chart a path
towards a more sustainable future that safeguards the planet's natural heritage for generations to
come.

Through the synthesis of key insights and knowledge from diverse fields, this review paper aims to
contribute to the growing body of research that advocates for the integration of ecosystem services
into the heart of sustainable development strategies. It is our hope that this research will not only
offer valuable insights to scholars and practitioners but also ignite a broader societal dialogue that
emphasizes the indispensable role of ecosystem services in shaping a harmonious and resilient
coexistence between humanity and nature.

Background

In recent decades, the concept of sustainable development and environmental conservation has
gained significant attention worldwide due to the escalating concerns about the depletion of natural
resources, biodiversity loss, and the adverse impacts of human activities on the environment.
Sustainable devel opment aims to meet the needs of the present generation without compromising the
ability of future generations to meet their own needs, and its success hinges on the preservation and
wise utilization of ecosystem services.

Ecosystem services refer to the wide array of benefits that ecosystems provide to humanity. These
services can be categorized into four main types: provisioning services (e.g., food, water, and raw
materials), regulating services (e.g., climate regulation, water purification, and disease control),
cultural services (e.g., recreation, spiritual, and aesthetic values), and supporting services (e.g.,
nutrient cycling and soil formation). Together, these services form the foundation of human well-
being and economic development, making them vital for maintaining ecological balance and
sustainability.

Over the past century, human activities, driven by rapid industrialization, population growth, and
urbanization, have significantly altered natural ecosystems. Deforestation, pollution, overexploitation
of natural resources, and habitat degradation have put immense pressure on the environment, causing
a decline in ecosystem services. The consequences of this decline are felt on a global scale, leading
to climate change, loss of biodiversity, and a deterioration of human livelihoods.

The urgent need to address these environmenta challenges and pursue sustainable development has
spurred researchers, policymakers, and practitioners to investigate the vital role of ecosystem
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Absiract

Sodl management is important for the farmers improve the crop peld, In nature some meerebrates sere as
bipindicasors and biomaonitors, Biogenic structure buill by insacts is imporiant for controfing sod enosion and
wiater reserves, Ants and termitos nest archilecture along with the elermental analyss was studied fo cvaluate
sail health and possible threats imposed by heavy melals in the arsa. The sa0il samples were collecied and
anraiyzed for varous paramelars. Systematc study of porosity, compaosition, and nutitional values of soil in ant
nest and wErmite mound wers done: The Atomic Absorption Specirophotometar and Induciively Coupled
Piasma Mass Spacirophotometer studies showed that ant nest and termite mound samples were found to
cantain elements iz, zinc, seenlum, lesd, cedmium, nicke! droughi and chicmiasm. Based on Scanning
Elpchion Meroscoope-Enengy Dispersive Analyzs of Kerays, the size ol soil samples collscted rom ant nest and
termie wene found 1o b 27.77 nm and 25,56 nm, respectively. The conmossan resistant zircanium e Manurm
mekais wire delecied in 0GR and 033 % concenmation in ant nest and ermde mound sampdes, respaciively.
representing ihe insect house as & possibly source of nch melala. The ant nesd and iarmibe mound matedals
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ABSTRACT

Rare earth doped cobalt ferrites with the chemical formula CoFes.«Pry O4 and CoFe;.<HoxO4, (x = 0.00 to 0.1 in the
step of 0.025) successfully synthesized by sol-gel auto combustion method. The synthesised precursors calcinated at
600 °C for 4 hours in an air atmosphere. XRD patterns of calcinated Pr’** and Ho* substituted cobalt ferrite samples
show the formation of cubic spinel structure. The Lattice constant, X-ray density, and hopping lengths increase with
increasing Pr3* and Ho*" concentration. IR spectra of calcinated samples illustrate two distinguishable absorption
bands in the range 700 — 755 cm™ (v;) and 452 — 495 (v2) cm™! and are the characteristics of spinel ferrites. SEM
micrographs show spherical-shaped particles in the samples. The TEM micrograph shows a homogeneous and uniform
distribution of the sample particles. Observed hysteresis loops illustrate the characteristic behavior of hard magnetic
material. The remanence ratio was served from 0.317 to 0.347 for Pr3* substituted cobalt ferrite and 0.451 to 0.467 for
Pr** and Ho’* substituted cobalt ferrite.

Keywords: Cobalt Ferrite, Cubic Spinel, Microstructure, Magnetic Properties, Magnetic Material.
RASAYAN J. Chem., Vol. 16, No. 4, 2023

INTRODUCTION
Nowadays various nanomaterials, including magnetic nanoparticles, are widely used, and have a lot of
applications in different fields of engineering and biomedicine, to magnetic behaviors provide a huge range
of applications from medicine for example magnetically activated drug delivery, D.N.A. isolation to
electronics such as storage devices, optoelectronics, microwave, frequency devices, gas sensors, etc.!?
Genially magnetic nanoparticle is a class of metallic, bimetallic and superparamagnetic iron oxide
nanoparticle, for eg. transition metal oxides (MFe,0s, M=Cu, Ni, Zn, Co, Mn, etc.) are mainly composed
of about 70% iron oxide (Fe,Os) and a bought 30% other metal oxide including CuO, NiO, ZnO, MnO and
or FeO.>* Among this ferrite, the spinel ferrites have cubic symmetry with spinel F.C.C. structure, with
three types i.e. Normal, inverse, and random spinel. The cobalt ferrite nanoparticles having a mixed inverse
spinel structure with divalent cobalt (Co®") cation and trivalent (Fe**) cation was scattered at tetrahedral (A)
and octahedral (B) sites in its lattice structure> have been attracted in scientific applicability because to its
high saturations magnetization (~80 amu), coercivity (~5400 Oe), chemical stability, mechanical hardness
etc.%” Number of chemical preparation methods have been carried out by many researchers to synthesize
nano crystalline cobalt ferrites such as ceramic,® wet chemical,” thermal decomposition of organic
precursors,'® microwave hydrothermal,'"!? sol-gel auto combustion,'? auto catalytic thermal decomposition
of fumarato - hydrazinate ligands'*'> and micro emulsion method.'®!” The sol-gel auto combustion method
is more convenient among these methods, because of the requirement of a very short time, no need for
special apparatus or conditions nor any precipitating agent, as compared to other methods. From literature
review concluded that introducing a slight amount of rare earth dopant into spinel lattice to alter the

Rasayan J. Chem., 16(4), 2211-2217(2023) E
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quick reaction time, ease of product isolation and high yields.

INTRODUCTION

Multicomponent reactions (MCRs) refer to a class of
reactions in which three or more reactants are combined in a
singlereaction vessal, enabling the synthesisof adesired product
inasinglestep [1]. The one of the most essential operationsin
organic chemistry isformation of anew carbon-carbon bond.
As an end result, there is alittle or unsolicited byproduct do
formrelated to sequential synthesis. Metal-catalyzed reactions
(MCRs) have garnered a significant interest in the field of
organic synthesis due to their advantageous atom economy,
operational simplicity and overall remarkable productivity
[2,3]. The conventional way to prepare the complex molecules
through sequential preparation, where MCRs et the assem-
bly of complex molecules in a one-pot mode. On the other
hand, individual bondsinsidethe target moleculeformedinthe
standard stepwise mode through amulti-step synthetic method.
Thesignificant feature of MCRsisthe ahility to generatecertain
bondsin asingle step, without the groing through theinterme-
diate reactions, alteration of reaction conditionsor theintrodu-

Published online: 31 August 2023; AJC-21362

In this work, octahydroquinazolinone derivatives were synthesized using magnetic cobalt ferrite nanoparticles using oxalate precursor |
method. The XRD pattern and IR spectrum confirmed the formation of single segment cubic spinel cobalt ferrite. The average size of the |
crystallites was determined to be 26.599 nm, while the lattice constant was found to be 8.365 A. A fine spherical CoFe,O, particles with
some quantity of aggregation may be observed within the SEM and TEM images. Nano spinel cobalt ferrite nanoparticles is a easily |
synthesized, non-toxic, lessexpensive, effortlessly magnetically recoverable and green catalyst for the synthesis of octahydroquinazolinone |
derivatives through the condensation of aromatic aldehydes with urea or thiourea and dimedone. The advantages of this technique are |
|
|

Keywords: Octahydroquinazolinone, Cobalt ferrite, Magnetic, Aromatic aldehyde.

ction of the additional reagents. Sustainable techniques are
considered excellent toolsfor the synthesis of biological-active
compoundsand the optimization of strategieswithin the pharm-
aceutical industry [4,5].

Multicomponent reactions (MCRs) are considered to be
asignificant tool in the field of sustainable organic synthesis.
By employing MCRs along with green chemistry principles,
organic chemists might potentially bring themselves closer to
achieving the ideal synthesis [6]. Several multicomponent
organic reactionsinvolvedifferent types of catalyststhat possess
many active sites, nano-scale dimensions and a substantial
surface area [7].

Spinel ferrite nanoparticles have gained attention due to
their better magnetic, electronic and catalytic characteristics
compared totheir bulk form. The catalytic efficiency of ferrites
for many reactions is related to the alteration of oxidation of
iron among 2+ and 3+. Additional vital quality of ferrite mater-
ialsfromindustrial point-of-view istheir balance underneath
particularly lowering situations because of their spinel crystal-
lography. In evaluation to the spinel ferrites, catalyst Fe,Os

This is an open access journal, and articles are distributed under the terms of the Attribution 4.0 International (CC BY 4.0) License. This
license lets others distribute, remix, tweak, and build upon your work, even commercialy, as long as they credit the author for the original
creation. You must give appropriate credit, provide alink to the license, and indicate if changes were made.
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losesitsnatureasit isatered to FeO and metd iron. Nanoparticles
of magnetite Fe,0O; asacatalyst can be simply bifurcated using
outside magnet without the need of filtration [8]. Cobalt ferrite,
CoFe0,, amongst the spinel ferritesformsinverse spinel struc-
turewhere majority of Co* ionsarelocated at B site, whereas
Fe** ions are equally disbursed among A and B sites[9].

Octahydroquinazolinone derivativesknown for the pinnacle
medicinal agents, which can be used for antimicrobial [10],
anti-inflammatory analgesic[11], antiviral [12], etc. Synthesis
of octahydroquinazolinone derivatives by MCRs has gained
reputation because of its easy process, economic efficiency
and better selectivity [12]. Bigenelli reactions preferentially
applicablefor B-diketonerelatively than open-chain dicarbonyl
complexesfor the synthesis octahydroquinazolinone[13]. The
synthesis of octahydroquinazolinone through one-pot three-
component reaction of aldehydes, dimedone and ureaor thiourea
by the usage of special catalystsor chemical agentslike conc.
HCI [13], conc. H,SO, [14], trimethylsilyl chloride (TMCI)
[15] and Lewisacids(L&(OTf)s, LaOs, ZrCly) [16,17] aredready
reported. However, many of these techniques have been assoc-
iated by one or more drawbacks, such as the requirement for
harsh reaction conditions, prolonged reaction times, low yields,
theuse of hazardous and expensive catalysts, excessively acidic
environments and the formation of several byproducts. So the
improvement of easy, high-yielding and environmentally frie-
ndly techniques remainsideal and much in demand.

Keeping the importance of octahydroquinazolinone
derivatives, it was decided to synthesi ze octahydroquinazolinone
derivatives(4a-n) by one-pot three-component reaction of dime-
done, aromatic al dehyde and urealthioureausing magnetically
recoverable and reusable spinel cobalt ferrite catalyst prepared
by oxalate precursor technique.

EXPERIMENTAL

Preparation of CoFe,0, ferrite catalyst: Nanospinel
cobalt ferrite was synthesized by the oxal ate precursor method
[18]. Stoichiometric amount of corresponding cobalt sulphate
and ferrous sulphate dissolved in deionized water at 60 °C to
obtain clear solution. Saturated oxalic acid solution added with
continuous string till all metal sulphates converted in to metal
oxalates, then the precipitate digested for 0.5 h, washed with
deionized water till free from sulphates (tested with barium
chloride). The oxalate precursor precipitate filtered, dried at

CHO
O O X
+ + )I\
H,N NH,
3
1 2
X=0o0r S

room temperature and finally calcinated at 600 °C for 4 h, to
obtain spinel cobalt ferrites.

Char acterization: Thestructural parametersof calcinated
cobalt ferrite investigated by X-ray diffraction Phillips-3710
X-ray diffractometer employed with CuK ocradiation (A = 1.5405
A) were used in the present study. Microstructureinvestigated
by JEOL-JSM-5600-N Scanning Electron Microscope. The
infrared spectrarecorded at room temperature by Perkin-Elmer
infrared spectrophotometer in the range of 4000-400 cm™.
Magnetic measurements carried at room temperature using
the vibrating sample magnetometer."H NMR spectra of
representative derivativeswere recorded on Bruker-Avance 11
HD NMR 500 MHz spectrometer.

Synthesis of octahydroquinazolinone derivatives: A
mixture of dimedone (1) (10 mmol), aromatic aldehydes (2)
(20 mmol) and urea/thiourea(3) (15 mmol) dissolved in solvent
(15mL ethanol + 10 mL distilled water) in round bottom flask
followed by the addition of prepared cobalt ferrite catalysts
(CoFe04, 15 mol%)and the reaction mixture was then heated
undernesath reflux. Thereaction monitored by the TLC, [solvent
system ethyl acetate:n-hexane (3:7)] (Scheme-I).

The catalyst was removed by firmly attaching it to the
bottom of the flask using a strong magnet. Subsequently, the
reaction mixture was extracted and allowed to cool down to
theambient temperature and finally filtered. Theresidue of octa-
hydroquinazolinone derivatives 4a-n was then washed thoro-
ughly with aqueous ethanol and dried. The product obtained
first purified by using recrystallization followed by column
chromatography.

4-Phenyl-7,7-dimethyl-4,6,7,8-tetr ahydro-1H,3H-quin-
azolin-2,5-dione (4a): m.p. 290 °C, *H NMR: (500 MHz,
DM SO-ds)  ppm: 0.98 (s, 3H, CMe); 1.10(s, 3H, CMe); 2.22
(0, 2H, CHy); 2.39 (g, 2H, CHy); 5.48 (d,1H, CH); 7.25 (m,
5H, Ar); 7.45 (s, 1H, NH); 10.38 (s, 1H, NH).

4-(4-Dimethylamino-phenyl)-7,7-dimethyl-4,6,7,8-tetr a-
hydro-1H,3H-quinazolin-2,5-dione (4b): m.p.. 238 °C, 'H
NMR: (500 MHz, DM SO-ds) 6 ppm: 0.98 (s, 3H, CMe); 1.11
(s,3H,CMe); 2.18(q, 2H, CH,); 2.36(q, 2H, CHy); 2.52 (s, 6H,
NMey), 5.32 (d, 1H, CH); 7.36 (m, 4H, Ar); 7.85 (s, 1H, NH);
10.24 (s, 1H, NH).

4-(4-Chloro-phenyl)-7,7-dimethyl-4,6,7,8-tetr ahydro-
1H,3H-quinazolin-2,5-dione (4f): m.p. 260°C; '"H NMR: (500
MHz, DM SO-dg) & ppm: 0.99 (s, 3H, CMe); 1.09 (s, 3H, CMe);

(o]
15 mL Ethanol + 10 mL H,0
Reflux
o
15 mol % CoFe,0, catalyst NH

N X
H

4a-n

Scheme-l: Synthesis of octahydroquinazolinone derivatives (4a-n) from dimedone (1), aromatic aldehyde (2) and urea/thiourea (3) using

cobalt ferrite catalyst
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Abstract:

The present paper delves into the profound relationship between dystopian literature and the
concept ‘existential vacuum’, as elucidated by Victor Frankl, exploring how dystopian
narratives reflect and critique societal values, norms, and ethical frameworks. By analysing key
dystopian serves as a lens through which to examine ethical dilemmas and existential crises.
By scrutinizing the exemplary (popular) novels in the genre of dystopian literature, the study
aims to unravel the ethical underpinnings inherent in these narratives, delving into questions
of human agency, moral responsibility, and societal structures, by shedding light on the ethical
implications embedded in these fictional worlds while offering insight into how these
narratives challenge readers to reflect on their own values and choices in the face of oppressive
systems and existential crises. By engaging with the ethical critiques woven into dystopian
literature, this research contributes to a nuanced understanding of how these narratives
challenge conventional ethical paradigms and prompt reflection on contemporary ethical
dilemmas and societal trajectories. The core concern of this research paper is to highlight the
importance of reading dystopian literature by employing ‘Ethical Criticism’ as a lens, and the
aim is to see whether indispensability of ‘ethical coexistence’ can be proven in the time when
its sustainability appears to be in question.

Keywords:
Existential Vacuum, Ethical Criticism, Dystopian Literature, Ethics of Coexistence, Literature
Teaching

Introduction
Something is rotten in the state of Denmark.

Dystopian literature has long served as a powerful medium for exploring the darker facets of
human nature, societal structures, and ethical dilemmas. Within the realm of dystopian
narratives, a recurring theme emerges—the 'existential vacuum'—a concept that encapsulates
the profound sense of emptiness, purposelessness, and disconnection experienced by
individuals in oppressive and dehumanizing societies. Conducting an ethical critique of how
these narratives illuminate the ethical implications of societal decay, loss of individual agency,
and moral ambiguity is no doubt essential for fostering a deeper understanding of the complex
dynamics at play within contemporary society and for prompting meaningful dialogue towards
addressing these pressing ethical concerns. Dystopian literature evokes the existential dread
and moral quandaries faced by individuals in worlds governed by oppressive regimes and
technological advancements. By critically examining the 'existential vacuum' within dystopian
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narratives, the genre's role in fostering ethical awareness and prompting readers to contemplate
their own roles in shaping a more just and humane future can be highlighted.

The History and Nature of ‘Dystopian Literature’

The term 'dystopia' derives from 'utopia', introduced by Thomas More in 1516, critiquing
societal flaws through an idealized fictional society embodying communist principles.
'Dystopia’, coined by J.S. Mill, is commonly misunderstood as the direct antithesis of 'eutopia’,
implying a negative or 'bad' place. Dystopian fiction typically portrays nightmarish scenarios
as reflections or critiques of existing societal norms, emphasizing a connection to reality rather
than depicting wholly separate worlds. (Norledge 2-4) Ealy dystopias often depicted a negative
condition caused by an excess of utopian zeal, challenging the assumption that all dystopias
are anti-utopian (Claeys 284); some grew out of trends towards dictatorship, economic
monopoly, and environmental collapse.

Dystopian fiction frequently depicts societies marked by oppression, suffering, or significant
deterioration, serving as a warning against contemporary societal norms and tendencies. A
resurgence of the genre occurred in the 1980s, termed the 'dystopian turn,' influenced by critical
utopianism and prevailing socio-political circumstances. Canonical dystopian works such as
Brave New World and Nineteen Eighty-Four have been extensively analysed for their portrayal
of dystopian societies and their enduring impact on the genre.

Literary dystopias serve as reflections of the adverse effects of authoritarian regimes and the
societal implications of technological advancement, drawing inspiration from the turbulent
events of the 20th century, including World Wars and the emergence of totalitarian regimes.
These narratives trace their origins to earlier anti-utopian literature, with thematic elements
discernible in the works of authors such as Swift and Wells.

The shift from utopias to dystopias in the late 19th century signalled a move from idealized
portrayals to cautionary tales about societal imperfections. The continued relevance of
dystopian themes today implies parallels between fictional and real-world societies, notably
evident in pervasive technological surveillance and control.

When examining recent scholarly contributions in the field of dystopian studies, from a
comprehensive perspective, the following assumptions receive significant validation:

1. Centralised control is a hallmark of dystopian societies, where power is typically held
by atotalitarian government, atechnocratic elite, or a dictatorial figure, leading to the
suppression of individual freedoms and autonomy.

2. Dystopian narratives often feature a backdrop of environmental degradation,
technological control, or societal collapse, which contributes to the setting’s bleakness
and the character’s sense of entrapment and despair.

3. Propagandais used as atool to manipulate and control the populace, with information,
independent thought, and freedom of expression being restricted or atered to maintain
the status quo of the ruling entity.

4. Social stratification is pronounced, with a clear division between the ruling class and
the oppressed, often leading to a protagonist who questions or rebels againgt the
established order, thus illustrating the dangers of a society that values conformity over
diversity.

5. Despite the bleak outlook, dystopian novels serve as a warning and a platform for
critique, reflecting contemporary societal fears and serving as a mirror to potential
future outcomes if current trends are taken to their extremes.

The History and Nature of the Concept ‘Existential Vacuum’:

He who has a why to live can bear with almost any how. (Frankl 9)
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yield. The structure of the compounds was confirmed by spectroscopic
techniques. All the compounds were evaluated for their in vitro anticancer
(MCF-7 cell line), antioxidant (DPPH, NO, SOR, and H,0,), and anti-inflam-
matory activity. Compounds 5d, 7g, 7f, 7e, 7¢, 5b, 6a, 7b, and 7a showed
excellent potency with Glso ranging from 0.1 to 10.9 uM against the MCF-7
cell line. Compounds 7f, 7g, 5¢, 5d, 5b, 7e, and 6a exhibited good anti-
inflammatory activity. Encouraged by these results, all the compounds
were also tested for their antioxidant potency. Compounds 6a, 6¢, 7b, 7c,
7f, and 7g were found to be excellent scavengers of all four free radicals
(DPPH, NO, SOR, and H,0,).

KEYWORDS
Anticancer; Glsg;
antioxidant; pyrazoline;
combretastatin

CONTACT Sadanand N. Shringare @ snshringare@sus.ac.in @ Medicinal Chemistry Research Laboratory, School of
Chemical Sciences, Punyashlok Ahilyadevi Holkar Solapur University, Solapur-413255, Maharashtra, India; Kailas R. Kadam @
kailasshkadam@gmail.com @ Padmashri Vikhe Patil College, Pravaranagar, Ahmednagar-413713, Maharashtra, India

© 2023 Taylor & Francis Group, LLC


http://crossmark.crossref.org/dialog/?doi=10.1080/10406638.2023.2271113&domain=pdf&date_stamp=2023-10-27
http://orcid.org/0000-0003-2217-5648
http://orcid.org/0000-0002-2429-6470
http://www.tandfonline.com
https://doi.org/10.1080/10406638.2023.2271113

ES Erargy Ermiron., 2024, 23, 1104

ES Energy & Environment
R0k b, doa congd 10,3081 Wiasas 11(4

-4

Synthesis of Tin Oxide Nanoparticles using Microwave-Assisted
Method for Dye-Sensitized Solar Cell Application
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Abstract

Under varous conditions, nanostructurad 50l was symthesized wtilizing 3 microwsve-assisted mathod with Stannous
Chloride, ditbwdrate, and trisodiurm citrate a5 precursors. Microwave-irradiation technique significantly shortens the reaction
time a3 compared to coowentional hydrothermal and solvothermal methods. MNanostructured Sad; with changing
morphologies was obtained by calcining the prodwced product at 450 "C for 1 hows. Diffuse reflectance spectroscopy (DRS),
scanning electron microscopy (SEM), and X-ray diffraction [XRD] were then used to measwre the physical characteristics of
the ac-prepared Snl; nanoparticie. From the calcined $n0; powder, make a sermiconducting paste and use it as a low-cost,
straightforward photoanode, Dye-sensitived solar cell performance is based on 5n0; pholoanodes thal were imvestigated,
The specific surface area and pore skze distribution have been calculated using the BET technigue. The tin exide photoanodes
with pH variation were subsequently incorporated into dye-sensitized solar colls, and their performance and carrier lifetime
were analysed using a solar simulator, and etectrochemical impedance spectroscopy. N3-sensitized 5nC; solar cell’s highest
power conversion gfficiency achieved was 1.42% under 1 Sun irradiation |46 1.5,
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I, Introduction

The encray crisis in recent years has had a significant ungpaci
on both social and economic development. People are - all
mdcrested in solar cncrgy resowrces due todheir cavironnwenial
bensfits and remewable samee!" Due o lkmied reserves of
non-renewable fossil feels and sciious polletion problems,
avention is divected wwiands renewable energy.® * To produce
envircamentally inemdly renewable devices and satisty giobal
encrgy demomds, renewaoble energy sources ae being widely
used '™ Solar energy is arguably the most imponamt Bype of
renewahle encray, as it s a clean, abuidant, and inexhausble
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resoasre,

In the carty 195005, Michel Gratzel and (Regan foand &
sinple method for making green energy dyve-sensitized solar
cells (DESCs), which allowed For the developmen: of movel,
reasonably praced third-genecation solar cells,'™ They have
deawn a lot of inderest as potential substitutes Tor traditional
Sichased solar cells in specific applications because of their
atfordable manuisctunng, sampls febneation, ighbweight, and
fexibility"™ Photoanode, sensitieer, counter elecinode, angd
glectrolyte are the three essenfial components of traditional
DSSC!™ The main eprating nechanisim of DSSCs i de
conversion of visihle light indo electrscal energy via solar
cadinticsy collectvon via sensitizer dves deposited an the
semicanducting Liyer.'>" In dye-sensitized sobar -cells, dye
takes the place of inorganic semiconducior componens. A
chemical method for the comversion of hghi eserry mio
elecirical energy o the dye-sensatized zobir cell is hased on 4
similnr process of photosvnthesis, which temsforms hghi
energy into chemical energy. The dye on the DSSC serves as
a photon cnscher, consing the dye molecubs too undergo
glectron excitation, which genersies elecinical energy,™ Ttk
is currently the preferred metal oxide for DESCe, but the low
electran mobility (1 en®/Y &) and tamspont characteristics of

BN Ergrgy Amore,, 24, 25, 114 | 1
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the TiC, wlra-fast eleciron injection rates fmom the exciied
dye into the Ti0: nancparticles are discouraged B

Mumerons aliemmative oxide semiconducior msertals have
been explored for their potential to replace TH): as a
photcelecirede, namely Zn0, Snlk, S5rTids, NbADs, and
BaSnD:, Among them, Snh; stonds oot 35 a promising metnl
oxide for DSSCs1 Spll; hos two advontages over Tz o
Larger hand gap (3.6 %) and fewer oxidmive holes under T
ilumination, minimizing dve degradation and improving
DESC swhility. Charge camier mobiliny is also fasier in
Sn0aM The Snlk: photoanodes have undergone substantial
advancements since Sndo was onginally used in DRSCs,
These advancements consist of morphological regulation,
doping with diverse species, surfocs alterations, and hybrid
swuciures with oher oxide semicomductons ™ A crucial
component of the dye-sensiiaed solor cell 15 the electron-
seleciive layer, also keown as the electron transpon laver or
the hole-hlocking laver, The initial loyer on - the negotive
clectrode terminal is comgrised of an Electren Selective Layer
(ESL). Usimlly consructed using FTO or ITO maierals
The meazn job is o prevent electrans from keaking out of FTIO
and going 1o the oxidized form of the electrolyie mediaon or
holes in the hole-trapsport medium in the devices. Electron
Selective Layer makes solar panels work beter by improving
their open-cireuit vollage (Vo) and Gl factor. ESL offers
further advantoges due to its ability 1o enhance the physical
and electrical connections berween FTO and  mesoporoos
oxide  senconductors,. typically TiO:, as well a5 mmprove
optical ranspancacy '

This work details the: quick and large-scale synthesis of
Sa0: nongparticles in powder form with pH vasialion. The
effect af pH on performance was investgaied by fabneating
DS5Cs using powders. A simple way 1o make the necessary
semnicomducting fmsle (lor phaolmnods preparaion) 15 shown,
Figarel The syntbesized nonopowder photoanode had o lorge
sirface arca, godsd light-scattering  ability, and efficiens
glectom transport, resulting in higher photocament density,
reduced  chorge  pecombimation.  and  dmproved  power
comversion efficiency (FCE). The PCE and EIS measurements

were - whlized to anolyze the charactenistics of Snd;
phowanodes and  electiolyle iierfaces from an
clectrochemical perspechive,

2. Experimental section

2.1 Materinks

The following solverts. reagents, and maremals  wene
purchased from their listed sources, of their given puritics and
were used without fumher purification: Stannoas chborde
dihydrate was purchased from HPLC, amd Trisodiom citrate
dihydrte. was  purchased from SEL. The precursor base
solutons were prepared by miting appropridie amousts of
Sochiom hydroxide. FTO glass (FTO- Sigma Aldnch), Ethanol
(Changshu  Heomngsheng  Free Chemical Co, Lol Eihyl
cellalose - (SDFCLY, Terpineol (KPS Lid.), ocetviocstone
(HPCL]), N3 dye (Signea Aldrich), Z50 Todide miiodide (1 /T )

| EX gy Emvenn, 3034, 23, 1104

redox couple ( Solomnix),

2.2 Bynihesis of S0k nanoparticles (Smld: NP)

The schematie overview of the fabncation of snel
nunoparticles 15 presented o Frgo lad Stanpous chlonds
dibredrte (104 M) ond Trsodivm cirpte dibydrase (1 M) wemn
dissolved in distilled water amd. stirred for 15 min,. Sodism
hydroxide solution was added dmop by drop under vigorous
stirrimg to adjose the pH of the solution to the desired levels of
8w 12, Adfier severn] minutes of sdming, the mixore was
placed in a microwave oven at high power with a dwell
duration of two minutes, Afler microwave processing, the
sofution was cooled down o room tempesature. The resulting
precipitate wos separated by cenirifugation, then washed with
deionized water and absolute ethancl several tmes, and dried
in an insubpdor ot 80 T for 12 howrs, Further powder was
annealed at 4500 T emperatures for | hoas.

2.3 Preparation of Sndd: paste

The paste wis prepared by the previousty repomed method
S0 powders (0.5g)and ethyt cellulose (0.3 gm) were placed

i i gt rrtar, i 8.0 mL of ethanol was added dropawise

into the mortar. The mixtore of So(k powders and ethyl

eellulose was grind for 30 min, Terpinesd (0,25 ml) and Acetyl

goedone (L1 ml) were added to the above solution. The

misiure wivs then put inteor o bottle and sonicated for three hours

im an ultrasomic bath to podece a thick whise S0l pasie.

2.4 Fabrication of solar cell

Figure 1{b} showe the schemuate illusiration of the sod-baged
DGSC's  pperating  concepl.  Differcnl  types of  Selh
photoelecirodes. were fabrcated on FTO=conducting  glass
substmies, The FTO substmtes were grodually cleaned
geetone, ethanol, and water Tor 15 minuies each @ an
ultrasomic both before clectrode fabrication. A viscous Sol;
prasie wibs then sequentially coated onthe FTO substrafe using
the doctor-hlazde method, After drving ot 70 T for 2 b, the
S0y photoasode was heated in a programmed  procedure
(430 T for 60 min). After cosling, Sn0h - elecirodes were
eenmersed ina 0.3 m M3 dye solution in absolute sthanol For
&8 howars A poom femperaiure. The photoelecirode with a cell
pres of (h35 om” wos wsed for solar characteristics,
Phaotoe becirodes with dye adsorbed inio the Snl; poste-coated
surface and the Pt counter electrode were set-face to face using
two binder chips. Aficrword, two drops of the elecrolyie
comgining /13 redox solution were injected between the ton
sloctrodes.

2.5 [ haracterization

The struciural analyses of 5ol powders were carmed ol
isimg a powder Xeray diffractometer (XRD) (model: (D2
Adbvemee; Bruker Inc,, Karlsruhe, CGermnny) by using Cu-Ka
radiation with & ~ 1.3 A The opiical propenies of the
moterials  were analysed by diffuse reflecionce UWowis
spectroscopy {model: JASCO W67 in tee rampe of 200-8(0

C Exyprigened Seiendt Pablebor L1C NIT4
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Gamma radiation shielding properties of unsaturated polyester /BiOs
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ABSTRACT

Convencional gamona radacion chisiding masenials, meh ar lead and lesd-based compnsies are heavy and
Feardous (o human health and the environment. This partioalar aspect bas prompted cetesrch inbo shiessabive
shirlding materials The key ehjerrive of this work 1s o Iovesigae Bismmth Oxide and snsaruaeed palyseer
regin (UPR)-based polymer compinsile maleria] 85 A radistion Sied@ng. The iovestiaiion used 8 gaomma spec-
Erimeper consdiring of an HRGe detecio and the mdisaciive paln seurces 0o, "PBa, aed "T0s thar have
anergles mnging fnom BT keW g 1392 ket dor experimennliy evaluaing mas anepoation coeifickeni (WMACL
Subspdqoenthy, the experimemia]l nesulty for MAC were omtgsared with the cormesponding vaiues obismed from
WINODM and Geanid simalation. Our fisdings indicated that the mass ateroadon coefficient valwes af
experimenlally investigafed comporsiies align weall with the theoreticd and sinwlated values, ba addition, we
sxmnined the halfvalse layer THYL) temb-value Ever (TVL), mean Gee path (MFF), énd madiahin proiectinn
efficiney (RPE) paramelens P the stiidy, i caon b bifeered Bhai besd (PL] eani e replaoed Dy PR 450wt

Blglky composite for lmweenergy gamma-cay sidding applicadoss

1. Introsluction

Gamma radiation shisling isa critical aspect in nomernus applics:
ticns, includmg nudear medical meging, mdistion thesapy (Alodhman
proal, BOd WAHEED ef al, 2003}, nuclear waste storage, space
eaplortion, food Eradiation, and high-enerzy physice expeziments
CANGUN and AVGUN, 2020 OEUNCAK, 20£5), EXpoaire 10 gammd
resdisdion can cause serious health sswes (Horeny o ol 20181 Henoe, e
deal with the gammma radisions, & shéelding marertal with a high ntembe
mumber and high densty ixouged such s l=d, conomete, deel, s
(Erdiem ot al,, 20007 RWASHDE of al. 2022 Waly ard Boarbany, 2015),
Despite lead's mamy sdvastages Hke low cost, high density, and excel
lent shiedding ahility, it has some negative effects on the human health
(Hegary ¢ al, 20258 Malldeny ef &l 20053) &5 well &5 on the envi-
ronment. In addition, lead 45 heavy and nor gong eoough o make
smandalone pares (Mehrosa o1 al, 20217, theerefore, over the past few
wears, great efforts have been taken on building kead-free and dexible
shietding. Polymer eomposises, which are made by eeinforcing the high
Z metal aoxide in the polymer madrin, are found o be s better alternative

* COnesponding anhor.

E-mail addreas senjayrDpioeies unipunesc,in (5.0, Dhale).
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for attenuating pamma radintion because of their Qexbility, light-
wiright, and good mechenionl steesgeh (ilackim and Hadl, B{I17 Nam
ar ad YWeowr, 2012 Rajnomn and Mingaiah, 20220

In the search for a flextble, lightweight, and lead-free polymer
composite, many researchers have carrled out woek on warlous com-
posizes. Towen ef all (2005, have developed natural rubber (MR) and
Feglh, Walka, or Bla0n oomposites which wene stsdied o repiace lead.
The study shamws that WL BizOs composste with 300 and 500 partss 100
paris of rabber by weight (phe} atienuates 0862 and 1.25 MeV gamma
photens hetter than lead metal shests, The Raom temperaturs volos.
nieing (RTV1 slticone polymer matrls filled with W and Bi:Ox filler
shiwwed beecver gamnes shielding properties for the energles 123, 344,
779; and 954 keV than a matrix fEled with only Pb or W oor Bigl, aza
flber (Atmsnl o sl 20081 The UHMWPEnanoBl:y composite with
08, 1, 1%, and 2-wt was prepared by bot pressing rechmicue (A bdal
alnm on al, 2015 Among all UHMWPE nancBI203 compaosirés, the
measured MAC valoes of the composite with 2wt showed  higher
artenatbon of gamma-rays. In anather smdy Abdalsalam e gl (2000)
hanve showa that HDPE /Biz(1y nanocomposibe with 2-wt H By can be

Peveived 20 July 2025 Peceived inrevised form 14 November 2025, Acorpied 4 Decembser 20ES
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el for shistding gamma-ray In the energy eange S00CHT keV-3E3.9 ey,
On the other hasd (Shanea e ol 20200 Investigated gamma radiatlon
shielding charactemstics of Bismuoth Oxychloride (B3005 polyester
compalte in the energy range 5%.5 keV-1408 ke, Sharma found tha
BeCH with 204 by weight showsd hest photon shielding performance as
companed 10 BICKD Atler with 5; 10, and 15 % by welght, The smdy of
radintion-shiclding sbility of poly (methyl methacrylste) (FMBA) ms-
triw crmbedded with BLOy (0-44 wi %) for gamesn-ra encrgy of BB, 123,
A56, 662, 1170, and 1 350 ke'V showed that 3t losy emergy phobons iLe. for
&8 and 122 keV shielding efficlency b5 better tham &t the other energles
(Cao enpl, 20000), For pane PMMA end for gemma-ray energy of Ho2
k=, 1k halfvalse layer (HVL) i 38 em, while with the addition of 44 we
% BloDy, It 1s only 5 em, Mebrain e ol (2021), hawe [bricated i
PLABC, nanucompasiie wherein they found that wah increase in
welght pereent of Blgly in a Palycarbonare matrix the MAD walue in-
rreares sipnificantly. At photon energy of 59 ke and for 50wt S BigOy
compasite, MAC value Increased o 33% as companed to pone poly-
carbanate, Additionally, they comparsd PCABiAD and CdO/HDEPE
manooonspesite and it was found that the MAC of PC/BiZOy5 i 1.5 times
that ol CADHIPE, Ambhilon el (2017 fabricated polyester compasie
wiith different filler wi % of Bismusth oocide (060wt %) for gamma-ray
energy of B0, 350, 662, 1170, dnd 1332 keV, Usiig Mal{ T} scincilation
deiectars, It was observed that wish an increase bn Aller wit %, the M&C
walie inereases althogh with the increase in the gamma-rmy preegy, the
wathies of MAC decrease.

In the present wosk, the gamme rediscion shieléing propenies of
unsaterated polyester Glled with bissmuth oxide (0, 5, 14, 30, 30, 40, and
S0 witts) woers imvestigated experimentally for B1, 302, 356, 662, 1871,
and 1332 keV gamma phoron energies. The shielding properties of the
Investigaied composites were compared with conventional skielding
muateriala, The obtained results were compared with the theorelical and
simalation sl The purpees of the somparicon wae o wmbidste the
experimental findings. The theoretical valises were adopted from the
WinXOOM library (Gemwand e al,, 2004], mareswver, Geastd simulaticns
wiere performeed e caboulate the mass attenaatlon coefficlenc. There ks a
wery pood agreement betwesn the measered, theoretical, and simolated
waltues, The 1A analbysis was carried ot to stody the thermal stabdbiny of
the prepered composiies: Alo, the KRD and SEM amalyses were coo-
ducted 1o study the discributien of the addirives |s polymer macrie

2, Marerlals and methods

The samples wene prepared using a simple open mald casting lech-
nlgue whersn the Blismuth Trioxkde {800, #9%), obtaned from Loba
Chemie Mumbad. India was wsed as filler. The unsatumted polyester
resin {UPR) purchased from Balaji Resins asd Polymers Pane, Indla was
e 2= polymer matrix. The filler with seven different wt % BizOy (0,
5, 10, Xk 30, 400 and 500 was added to the pedymes mate, folloved hy
somnication for 30 min to achieve a homogeneos dispersion. Theneadter,
the mixture was sticred a& 500 rpm for L h at room temperature. To
Initkate the curing resctbon, 2% of MEEP was added to the mixiwe in
combination with |.5% of Coball Octoabe 2 a reaction acceleratar.
Finally. the mixmre was poared inno the cylindrical sificon mold sith a
dimensos of 5mm thick and 10 mm s diameter and albowed tocure for
24 h. Furthes, the samples woee post-meed bnoanooves ar O 0 for 8 h.
Fig. | shows the appearance of the samples oitained by this approach.

Thee demnsities of the prepased compaosite samiples samed 51, 52, 53,
&4, -85, 86, and 57 were estimaied experimentally exing Archimedes”
method (Selgin e a2l 2015 Plagiee. W0E). In this method, samples
wite welghal bath in the &lr and in waber, Subsequently, the densities
were reloubated wsing equation 10 ) and recorded in Talile 1.

W

ﬁ;l..‘. {1

Ill'l--.

Whers, g density of the compesites, W, i= the weight of the compasise

Aiasios Piyacs ena Chemiary I08 (20247 TT195

Fig. 1. Peeores of prepared B0 UPR composiie ssmples for differant Bl
L

in A, W per weight of the composite in water, and pugge, density of the
water, The elemental composithon was calenlated by applying the
scaling law to the welght fracton of the materials,

3, Experimestal devails and validarion

Gamma radiaton shickling prmpertios of the peepared By UPR
composite sumples for differend fller wi were shudied experimentally
by using & High Purity Germandiom detecror (HPGe) for 81, 302, 356,
662, 1173, and 1332 ke photopeaks emined by the s, "ga, and
"0 point gamma-ray sources. The B ke peak of '**Ba consists of tan
peaks 50,9979 ke {329 %) amd TR.614% BeV (265 W), i cAD e
regarded a5 an average. MAESTRD software was ased {0 acguire and
analyze the photopeaks, Fiz. 4 represents the experimental setap; con-
dxting of an HPGe detactor, radinsctive point source, presmplifer,
amplifier, high voltege power supply and muliichanmel snakveer, The
baeckgruumd racdiztion is suppressed by shielding the detsctor with 10cm
thick lead blocks. The tamples were keptone by one at & distence of 38
mit fram the detector and 40 mm from the gamma sovece. The net area
under the photopeaks for each gamma e=nergy was measired using the
Mupestro program (D TEC-MALSTRC, 2002).

Additiomally, WinXOOM, windows plasfarm-based software [
witrd =4 al, 20004} have heen eed b theoreticalfy validate and sopport
experimentally obtained MAC dat at 81, 302, 356, 662, 1173, and
1332 keV gamma-ray energes,

(rentd s a Momte Carlo-based smmiation toalkit ased for geometry
amd tracking particle wanspore thrawgh matter [Agoetinelll efal 200G
Ad-Burlabl er gl 0200, Geait4d code consists of different inpal MHes
that define detecior geometry (Flg. 51, compositions of mareriats, and
Plurnl_-: proceses [Celabarption and -"_;;-'-:|_r|.l|'i ML) The simulabons
were performed by medeling the composite muafesialz with seven
different composithons and the same thickness as thar of the prepared
simples. The compositions- of the material (UPR/Biz0y - along with
density}  were incorporated B the DetecwooConstromboned  fike
Mom-enengetic gamma photons (16° photons} were inoident on the
simulated materials amd 1he rapsmirsd gamma urscaieral phidons
were counded uxing o hypothetical detector in the simulationes. Prom the
deterted coenis che Unear sttpnusdon eoefAedence [LACS) wore calim-
Lated wsing Lamber-Beer law given by the squation (2 (AMohammed
Subian Al-Ruriahi of o, 2021; Uedoghs ot al, 2022 Sobseyuently, mass
arbemeation coeffictent (MAC) was calculated vsing the density. The
energy of incident photons was chogen the mme as that for the experi-
mental siudy. The reference PhysicsList FIFP.BERT incorpotated with
GHEmLvemoreFhysics was 1med for the siondation study [Bauman

et nk, 221
4, Calenlarion

The intensity of the gamma-ray phodons withont an absorber was
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Crrsshark

The wmability of the transttion metal dichabeogenide properties has ganed aflention rom
numerois researchers due 1o their wide apphcanon i svarous felds including quanium

technolopy, In the present work, WS- his been deposited on Aluenne doped tin oxide subsirate
and s properties have been studied systemancally. These samples were imadiated vsing gamma
raclution for varmows doses, amd the effect oa structuml, morphologicil, opacal and electncal
propertics has boen reported. The copstallinity of the mateal &5 observed to be decreasad, and
the resulis are well supported by x-ray diffraction, Raman spectroscopy technicpuss, The increase
in grain boundaries has been supponed by the agglomeration ohecrved inthe scanning clecoon
microscopy micrographs. The KPS results of WS, after gamana irmmadistion show evolution of
onyeen, carbon, C=0, W-0 and S0~ peaks, confirming the addition of imparites and
formation of point defect. The gamma irradiation creates point defects, and their density
increascs considerably with increasing gamma desage. These defects crucially aliered the
stractaral, optical amd electrical propertics of the matena!. The reduction in the optical band oap
with increased gamma radiation is evidend from the absorption spectra and respective Tauc
plots, The I~V graphs show o T000-Fold mensase mothe saturation corment after (00 kGy gamma
irmadeation dose, This work has explonsd the gamma irachation effect on the WS, and suggests
substantial modification m the mastenal and enhancement in eleciricl properies.

Baywords: Whs thin Alm, high dose gammma imsd@ation, enhamced electroni propery, Raman

speiinin, KPS

Intraduction

The transiton metal dichalcogenides (TMDCs) have goned
interest frism rescarchers due o the siee dependeat and fin-
able properiies; The mast micresting and focused TMOCs are
MoS- and WS;. These materials show vanafion in propertics
when moving fmem bulk 1o nanosheeis or 8 few lavered
atructares, The two-dimensional tranition metal dichaleo-
genidey (2D TWD ) shoos F-L'-'-Z.'F..I"IIL' uTlpl:u.'uIml: m the Halilz
wihere graphene 4 waed, dee lo the somlanty m the propertes.

There have been many stusdies reporsed on TMDCs showing
the transformation in iedirect band gap nature in bulk form o
a direct band gap i mono- or few-layered structore, The
changes in optical propaertics have explored their application
m oploelectionics [1], The TMDOS e laverad metenals
comasting of a tamsition metal atom ke modybdenum,
tungsten, or titanium sandwiched hetween two chalcogen
mems (ke selior, solepnem or lellermeml and hove o kex-
agomal lattice structure [2] These maberialy exhibit anigue
mechanical, 11|:|L'i|:.u|. and elacironse pﬂ:-per!iu:-;. The tunahle

2 024 0P Fubtshing L
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PARAMETERS OF SPORTS PHYSIOTHERAPY AND ROLE OF
SPORTS PHYSIOTHERAPIST IN CURRENT SITUATION

W Bushikesh Chandrakam Kambhar®

i ~ ABSTRACT i

This paper discusses about the basie parameters of the sports physiatherapy and roles of the
ploysiotherapisty. Sports infuries, remtedies, treatments, preca utians to be taken are alse focused in
the paper, Sports and Exercive Physiotherapists are invelved in the prevention and management of
infuries resulting from sport and exercise participation at all awes and ai all levels of ability, These
'iFf.‘f'frJ'nIIn!I:r'."le Jr?ﬂ.'l'.'-'fri'fhr‘mpf.ih l,'.'rﬂ'l"if-l'*' evidence-hased gdvice on safe poarticipation o SpaerT and

Exercise,

Keywaords: Sports Physiotherapy, Sporis Phvsiotherapise, Cryptotherapy, Sports injury, fregtmen!
and their generval principle and indication.

Introduction:- professional sports, working and travelling

Sports and Exercise Physiotherapists with elite individual athletes or teams, and

5 ; : inteorating their services with other medical
are involved in the prevention and management & E

of injuries resulting from sport und exercise pmﬂ..s.?mnu]s, L""Ll“‘_:d strength [‘jlm
- inge por - 4 ynt stafl,
participation. at all ages and at all levels of conditioning personnel and other support st

bility. Thes ialized siotherapists .
= I.'\' _W e i e Raole of Sports and Exercise Physiotherapy:-
provide evidence-based advice on safe

Sports physiotherapist in the prometion

Furthermore, they promote an active lifestyle  ©F safe  Physical asctivity  participation,
provision  of  advice,  adaptation of

participation  in sport  and  exercise.

o aid individuals in improving and maintaining
their quality of life. Sports and Exercise rehabilitation and training interventions. for

Physiotherapists also play a huge role in the purposes of provenling injurTy, rESIONNg
helping athletes of all ages and all levels of optimal function, snd contributing to the

enhancement  of  sports performance.
The International Federation of Sports Physical
Therapy (IFSPT) has identified competencies

ability to enhance their performance. Sports
and exercise physiotherapists often work in the
clite athlete sefting in competitive and

*[11;ﬁ;jri'l-w|}i~lfni Fducation, WaghireCollege, Ssawad, Pune {Maharashira)
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that is required for sports and exercise
physiotherapists, Along with these
competencies are a set of specific skills or
standards  that needs to  be upheld.
These competencies and standardsare related to
the various overlapping roles that the sporis
and exercise physiotherapist fulfill the various
roles and competencies,

Athletes have o clear, but sometimes
lirnited, understanding of the role of the sports
physiotherapist, They see the role of the sports
physiotherapist as mainly injury focused. In
interviews with athletes on the role of the
sports  physiotherapist the following four
themes emerged.

Parameters of Sports physiotherapist :-
0. Being professional

1. Good personal qualitics

2. Being accessible
1. Good communication skills
4, Have an interest in the athletes that they

are working with

5. Being open-minded with regards 1o
athletes'  ideas  regarding  their
management and the use of other
Pracltloners.

What does sports physiotherapist do™:-

Athletes have a clear, but sometimes
limited, understanding of the role ol the sports
physiotherapist, They see the role of the sports
physiotherapist as mainly injury focused. In
mierviews with athletes on the role of the
sports physiotherapist the following  four
themes emerged.

. Imjury treatment
1. Injury prevention
2. Rehabilitation

1, Performance enhancement

Physiotherapist treatment Technigue:

Athletes feel that the following treatment
techniques are beneficial'™:

s Mobilisation

o Massage

« Manipulation

o Exercise prescription
«  Actuncture

« Taping

Traetment fechnique in Sport injury :
GENERAL PRINCIPLE:-

In  the utlization of therapeutic

modalities the athlete tramer should consider
1. The injury= its type &seventy &the
anatomecal site.

(=]

The maodality:-indication &  contra
indications

3. Operation of the modality- individual

treatment time & its  frequency, &

operational  procedure: a) Warm - up

b) Safety procedures ¢) instruction to the

athlete

4, Treatment & progress records

A) ULTRASOUND:

Ultrasound therapy is associated with
the transference of sound waves into the body.

[VoL7 = resue 27 = Juty o eptomber 2020 SHOONSARTA )
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NATIONAL EDUCATION POLICY 2020 : A ROLE OF PHYSICAL
EDUCATION

Rushikesh Chandrakant Kumbhar
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ABSTRACT:

National Education Policy 2020 : Ministry of Education, Government of India has bought this
policy. The new curriculum is designed in a such way that it will be useful for the student and
all the people of society. Along with education, physical education has also been given more
importance in this curriculum. Based on WHO, UNESCO and many expert, physical activity
is important and physical education curriculum has revised. The main purpose of NEP 2020
is that nation students and peoples of the society physically and mentally healthy and it

should be overcome various difficulties.

Keywords :WHO, UNESCO, Physical Education, health, Mental health, Intramural, Khelo

India

INTRODUCTION:

Inthe21th century there is a global requirement of Physical and Mental Fitness for all
stakeholders. In the modern world as well as for the development of nation, physical and
mental efficiency of people is very important. According to World Health Organization
(WHO 2014) and United Nations Educational, Scientific and Cultural Organization
(UNESCO 2015), children, student as well as people in the society need physical ability,

skills, similarly mental ability is needed to overcome various difficulties.

The Ministry of Education, Government of India, New Delhi has prepared the education
policy and prepared the new National Education Policy 2020 (NEP 2020) on syllabus.
According to NEP 2020 Physical Education has been made compulsory at primary,

Vol. 72, Issue. 01, No. 2: 2023
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secondary as well as college and universities. NAPES is professional organization in
existence and has been working in Physical Education and Sports since 1990. NAPES also
organized ‘“National Education Policy 2020” seminar held at 15 to 18 September 2020, the
importance and scope of Physical Education and sportsin NEP. The seminar also focused on

how Physical Education can be done at school, college and university level.

OBJECTIVES:

1. To study physical fitness and ability.
. To discuss the importance of physical education in NEP 2020 .
. Toreview the National Education Policy 2020 for the diversity of opportunity .
. To point out features of National Education Policy 2020.

. To sudy for good health.
. To specify moral value, ethical behavior and decision making ability.

2
3
4
5. To analyse value of Physical Education value in National Education Policy 2020.
6
7
8. To dtate basic skill and accept the challenges in future.

9

A study to promote personal accountability and performance appraisal

Higher education

1. To create quality and looking a new vision in college and universities of India.

2. To promote human as well as social will in India.

3. Todevelop quality of higher education, good thinking and creative individual in 21th
century.

4. Toinculcate moral character, constitutional value, distinctive character, intellectual
curiosity development and creativity, sense of service.

5. Toincrease capacity in various subject like social knowledge, science, arts,

professional knowledge and technology

RESEARCH METHODOLOGY
The researcher is using data analysis and interpretive explanatory and descriptive mode of
research methodology for the present study. The researcher will use secondary resource

reference book article and publication of national educational policy on website

Analysis of Research Data :

Vol. 72, Issue. 01, No. 2: 2023
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Impact of Climate Change on Sports Performance of
Athlete
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Abstract ¢

The sirge m mdustnahzation durnng the modem
era has led to an uptick m global temperatures,
abversely affecting climate condinons. Ths siiff as
particularly impacted athletes. dimmishme their
phyvsical capabilities and overall performance,
espectally in outdoor competitions, Rising
temperatures merease the likeliwood ofheat-related
athmenits siech as heat stroke and delvdration among
players, Moreover, air pollution exacerbates
respiratory conditions. mehdng asthma and hne
diseazes, further hindsring athletic performance.
Climate change-imlnced amomnalies, ke unseasonal
ramfall. contribute to health 1ssues sach as diarrhea
and jmmchce among athletes, weakenmg ther mmme
systerns, Addressig these ervirompental challenges
1= crucial for preserving athletes’ health and
perfonmance; underscormg the need for adaptive
sTraregies I sports raimmg and comperinons o
cowntteract the detmmental effects of climate chameze.

Keywords : Climate, Pollfution | Heat, fmmumin;
Performance, infury, Training, Health

Introduction :

Inthe modernera, mdnstrishizarion has mereased
worldwide, leading to a ngher mumber of mdusties
m both urban and nral areas, Consequenthy, the
Enrths temperanire is rismg, causig changes i the
clunate. This shift seems to have mpacted athletes.
atfectmg then physical capacity and performance,
particnlacly i outdoor compernitions, Athleres are

noWw move prone o heat stroke doe to the elevated
teruperatres, Sumdarly, delvvdration has become
maore comumon among them. A pollufion has also
compronused athletes” respoatory svstems, with
conditrons such as asthim, respiratory illnesses, anxd
hing diseases dunmushing ther performance.
urthenmore, clmte change has resulfed mmereased
nseasonal ranfall, leadig to a declme i atlletes”
efticiency due to inesses bke diarthea. nndice, and
weakened mummmity fiom water-related changes.

Definition :
L. Climate :

“Climate refers to the long-tern patter of
weather m a particular area, typically averaged over
i period of 30 vears. It encompasses the mean amxl
variabibity of meteorological conditions, such as
temperatre, precipitation, andwind, observed over
tme. Climate snot just about the averages of these
weather elements but also the distrbution and
entremes, This defiution nmnderscores the distinetion
between climate and weather, the latter describes
thie short-term condimioms of the stmosphere, winle
clinate represents the average of these conditions
over & bonzer period”

L. Sports Performance:

“Spots perforance i the manmer i which sport

participation 15 measuged.”

Objective ofthe study :

I, Tobeaware ofhow the chimging envirommen
affects the performance of the plaves,
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