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Contribution of Pandit Virbhadra Arya in Hyderabad
Freedom Struggle
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Abstract

The research paper iv a coliaboraiive and preliminery sndeavour to Hlustrate the present
practices and alse 1o exhibit the possibilities of wanslation of Maraihi ideologicat lterature inio English
and vice varsa, On the ather hand, It degle with the eove concern in ideological corpuy of select thinkers
in both the {angiages. The vesearchiers have an interdisciplingry approcch along with analytical method
fo subsianiiate tie_findimgs

Keywards: 1) Humanitarian 2) Ideoingy 3) Interdisciplinary 4] Theoretical 5) Thinkers

“Translaion may be regarded as a particular maode of discursive transfer betwesn cultural
circuits or systems. 1L constitutes cne among & mumber of possible modes of the intercultural
movement of texts.” —-Theo Hermans
Translarion is a grocess tepresenting writer’s vision from one speech communily lo
another with u multi-Faceted objective. It bridges two langnages and cultures and becomes a
process of linguistic and cultural adaptation.” . ..a process, rather than a product, whereby a text
in one language i replaced by an equivalent lext in another”.(House:310) In this way House
makes an assumption that the sourec text and its target text should be functionally equivalent
whenever possible. It involvas a netwarl: of active social agents wilh certain preconceptions and
interests. The aer of wans!ation believes parlicularly in evolving a new language and needs to be
¢lose 1o the sewrce and target language. Basically there are following types of translation: 1) Day
te Day Language Translation 2) Literary ‘I'ranslation 3) Scienfific Translation —i) Pure Scicnces
i) Social Seciences iil) Religious iv) Idsological Literature. Tramslation can be helpful in
substantisting the clementary, comprehensive perspectives in ideniogical literature produced in a

particular language. The socio- cultural bardiers have been crossed with the medium of
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ranslation to discern the issues related with human existence in this type of literature, It contains
introspective and (hought-provoking elements to direet the overall human civilization,

The present research paper is a collaborative and preliminary endeavour to explore the
present stere and possibilities of translation aof Marathi ideological literafure into English and
vice versa, ‘The rescarchers have an interdisciplinary approach and analytical method to obtain
lhe determined ebjective.

The translation cxchanges information between the users of different languages by
producing the target language 2 text which has an identical communicative value with the source
(original) text, This target text is not fully identical with the scures text as to its form and conlent
due to the limitations imposed by the formal and semantic differences between the sourcs
language and the targel language. But the users of the target text identify the source text
functionally, structurally and semantically.

Literary translation deals with literary texts, i.e. works of fiction or poelry whose main funetion
is to make an emolicnal and aesthetic impression on the reader.

Informative translation is rendering into Target Languapge non-literary texts, with a purpose 10
convey a certain amount of ideas, to inform the readar.

However, il Source Text is of some length, its translation cen be listed as literary or
informative onlyv as approximation. A literary text may include some parts of purely informative
character, Literary works are known to fall into a number of genres. Literary translations may be
subdivided in the same way as prase, poetry and plays. The major task before the translator is to
combiue the maximum equivalence and the kigh literary merit. The translator of a belles-lettres
lext s expected to make a careful study of the literary frend as the literary fext belongs o the
other works of the same. author, the peculiarities of his individual style and manner. This
involves both the linguistic consideration and skill in lilerary criticlsm. A good literary translator
should be a prudent schalar and a talented writer. As the present research paper on one hand,
unearths the state of translation of ideological literature whereas on the other haud, it emphasizes
the need and possibilities of wanslating John Locke, Immanuel Kant, Seren Kierkegaard,
Bertrand  Russell and Leich Fromm in Meratk: and DurpaBhagwat, NarharKurundkar,
A.ll.Salunke. RaosahebKasbe and Sheshrao More in Onglish due to a common philosophical

ground they share and also a primitive instinets in these representative thinkers.

s

Ideological Literature in Translation .... 4|Page




AMCH, Yol, 1V, Issue T, February 2019 ONLINE [5SN-2455-5843

Research Problem: ‘| ranslation of ideological Fterature in Marathi and Enplish still receives 2
madest attention of the translarors and also there is not any defined or approved theorstical
framawork to undertake the lask,
Hypothesis: [t has been generally belisved more particularly by the Western scholarship that
Eastern or Indian scholarship lies in its ancient form ie. religious ideclogy, Sanskrit literature
etc. In this way, the contermporary essence and contribution has been partially recognized.
Research Objective: l'o emphasize the need of translaling idzclogical literature for certain
basic. humznitarian elements as well as logical arguments and visionary perspective. As a marter
of representation, a few Marathi writers have been chosen for their remarkable contribution in
the field of ideclogical literature for English translation and vice-versa. Some of their writings
have already been in English transiation bul tranglation of ideological Marathi writing in English
15 scanty and thus requires a concern from the community of translators. Dweik B.S. and Khaleel
H.M. in their scholarly article argue: “Tach comrmunity has its own ideas, beliefs, and norms
which constitute its ideology and differentiate it from other communities. History, traditions,
politics, language and religion play wite! role in  producing differsnt  ideclopics™
(Dweilk&Khaleel: 2017). Therelore, it is interesting to elub these ideclogies on a common
platform,glimpse their relevance and make it known to a wider readership |
Literary Translation and Ideologicnl Translation differ from sach other on the basis of

their form and the process needs to be undertaken. One finds it more difficult to translate an
ideclogical text than a literary text due to contain and complexity in il. A historical survey of the

ture of franslation of ideclogical literature in Marathi into English and vice versa shows a
scareily hence the present paper emphasizes the need of translation [or intellectual interaction
betweer two different linguistic and cultural comnumitics. Translation of ideclogical literature
can be seen as 4 cultural exchange and alse 2 component of cultural earichment. Urdu language
trausiator Fahmida Rine's approach stengthens this argument: “Every piace you translate comes
from the pen of an individual, s¢ vou have to give it an individual treatment, T try to retain the
smbience of the original culture, rather than the language, as it is reflected in the text”
‘Translation of ideological literature, therefore, aseertains the need o interaret the culture to have
an elleclive transmutation of eulture from one to another language. Hence it becomes essantial
for cultural as well as linguistic development in present era. The concept of Ideology is complex
and embignous in nature. Right-from Karl Marx; it has besn conceptualized by various Marxist

scholars wilh varying pereeptions. Noted Marxist Terry Fagleton's text on Idenlogy attempts a

Y el G Oa T T e e TR R e e -
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schelarly attribation (o the concept of Ideclogy with historieal, cultural as well as philosophical
QVEIrLones. )

Promotion of acsthetic, ‘deological and cultural values is possible through the translation
of ideological literature. 11 gives an opportunity (o grasp ideological sense of & particular culture
to o wider readership belonging to diverse cultures,

Tdeology i3 a more absiract, subconscious mearing. It is “The process of production of
meaning, signs and values in secial life’ Althuzer, onc of the prominent Neo-Marxists and a
pradent elahoralor of the concepl of Ideology ilusiraiss that “Idenlogy is a particular
organization of signifying practices which goes Lo constitute human beings as social subjects,
and whick produces the Hved relations by which such subjects arc connected to the dominant
relations of production in a society. “ To add further in this regard, it is stated that *1declogy
siresses the social determination of thought,,.” The over -stated elaborations signify the meaning
and cffect of the coneept of Ideology. As an all permeating force of which we are partly/fully
ursware and which colougs not only our hehaviour but our very perception of the world. The
present of ideological literature in translation oeeds o be accelerated to cense the dearth of
qualily iéﬁﬁiugicﬂl writing itrespective of language. people and region. The present state of
ideological Iterature world over connotes the need of taking certain steps to discern the
nossibilities of ansiation to integrate an intellectual relationslip among the various scholars
irrespective of their regional and national identities. On the other hand, it sirives to explore the
possibilitics of selution to multple issues confronted in the present hybridized, complex post-
globalized seenavie,

Exchange of huge, unfamiliar areus of thoughts is pessible through translation, Therefore,
sanslation of idealogical litersture may causs a more transparent, erystal meaning thal may be
absent in the original, Following are the stages 1o formulate the prime argument in the article.

1) The focus is on content and exzciness.

2) Source langnage-target language-parallel lunguage formulation is significant.
3) The scholars are well-versed in their respective subjects.

4) Risky job—accuracy is expecied,

Tdeologicel literature has its own developed/matured language. There is less ntervention
of tarminology. Target language is impossible o discover until the subject of the book is

properly understood by the trunslator, It is required to develop a language of onc¢’s own.

2T e T amam 11 T
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The researchess, as it is their preliminary attempt in this regard, explore peculiar
similarities between the selecied thinkers and their works for the determined purpose. The
similarities in their ideclopical and thought-provaking creative expression expect @ comparative
analysis.

The Western Thinkers:

Nol exaetly, but on the hasis of fundamental cssence in the writings of following thinkers
o acholars 2 concern to transiate them into Marathi Tas been emphasized Lere:
1y Joha Locke: A prominent 17th century thinker is known particularly for his theory of ‘Law of
Maturs’, There is an essence of Naturalism in his idealogical {llustrations. On the other hand, he
& the father of Liberal theory. The basic tenants ol 1is theo=y should be translated into Marathi
language for the readership.

2) Immianuel Kaot: The cighteenth century thinker is known for his moral-philusaphical theory.
He is lenown more particularly for persuasion of reason in him. He has been recognized for
originating the modern political theory. His work Critique of Practical Reason (1788) pravides &
practical base to his philosophical perspectives. All the way, it has @ wider implication.

3y Soren Kierkegaard: The ninetieth century Western thinker known for his theory af
Cxistentialiem, Anxiety, despair. freedom, sin and the coward are the major concepts in his
intellectual corpus. He believes: Existentialism as Hurmanise, [t {5 possible to introspect different
iesues related with the present human lile wita the help of hiz ideolagical prudence.

4) Bertrund Russell: 20th cenlury logician known tor his wide-ranging philosophical
implications. Leading to Philosophy—i) The desire to find some knowledge that could be
accepted as cestainly true. 2) The desire to find some satisfaction {or religious impulses.

5) Erich Fromm: A reputed twentisth century social psyehologist, studies human philosophy and
is relation with other seicnoes, Man for Himself, The Sane Saciety., Art of Laving are among his
major works.

T'he Marathi Thinkers:

The following idcological thinkers more particularly on the basis of a wider essence and
application are considered [or this purpose.

1) Durga Bhagwat: is & well-known anthropalogist, social scienlist, linguist and a renowned
scholar of Tndian folk literature. She has an sxpertise on Buddhism and Buddha’s life. She is also
pown for her owstanding contribution in interpreting the Indian Epics to reech noew and

unexpecied meanings. Her studicus aitibutions on ribal life and culwe are of worth

Tdeological Literature in Translation ... i2Z|Page
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consideration, Her intelleciual writing comprises a referential and linguistically rich meaning.
[er genuine concern for deprived classes in her writing adds a glaring feature to it. Shasan,
Suakitikagri Bandhilki (Government, Writers and Commitment) is among her major ideological
creation.

2) Narhar Kurundkar: A well-known Marathi scholar is note-worthy for his following
idenlogical contribution.

Richardehi Kalamimansa (Richard’s Art of Criticism) Kurundkar atributes a brief philosophical
and linguistic background and develops detatled exposition of the Theory of Aesthetics by Dr. L.
A. Richard's. an internationally recognized authority on these subjects. Prof. Kurundkar, then
critically examines the said theory and evaluates further,

Magova: (Pursuil): In this collection of essays in literary art with historical context, Prof.
Kurandkar has ineluded faw articles related to Maratha history, hislory of philesophy and history
of Indian marerialism along with other.

Jagar (Awakening): This book distinguishes Kurundkar from other Marathi writers. With is

stature of democratic socialist and a staunch nationalist supported with his contribution to

freedom struggle, his political analysis on one hand is sympathetic and respeciful of pioneers of
dependent movement, bur at the same time critically evaluates their work. Some of these '
idenlogical works of Kuuundakar should be in English translation,

3) A H.Salunke: is a raticnalist thinker, Sanskril scholar and linguist, His progressive thoughts
and referentially valued writing has & prominence in Marathi Ideclogical Literature. He has been
a scholar of Indign wadiions. He is responsible for providing en ideclogical basis to
Shivdharma, a new religion based on progressive ideology. There has been a considersble impact
of interdisciplinary studies on his writing, Dharmea ki Dharmapclikade (Religion or Beyond

Religion), Chirian (Introspsetion), Hindu Sansfatti aani Sivi (Hindu Culiure and Woman) arg his

major idealogical works, .
4) Raosaheb Kasbe is a prelific writer and a rationalist thinker. He sommands over the
anguages such as linglish,Marathi, Sanskril, ard Pali. Democracy, Socialism, Raligion,

Nationalism and Constitution are the quaint-essential subjects of his critical analysis, His inter-

disciplinary approach provokes a socientifie, smidious and ohjective interpretation of various
tranches of knowledge [alling under Social Sciences and Humanities,  Ambedkarwad; Tarmwa
agri Wyawahar (Ambedkariete Thoyght: Doctrine and Pragmatics). Zot (Focus), Ambedkar gani

Marx (Ambedkar and Warx) are some of his popular books.

e e e e e SR e - -
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5) Shesshrao More acquires a respective position ameng Marathi intelleetuals for his sharp and
studious interpretation ol historieal facts. Apart [rom being a scholar of Histery, his expertise in
other social sciences leads his imellectuality towards an interdisciplinary analysis of socio-
cultural and lhistorical facts. Saowarburancho Buddhivad cani Hindutwwad (Sawearkar's
Intcllectualism and Hinduism), Apriva Pan,.. (1t's Bitter, But) are among the major works of
Mr.Maore,

Conelusion:

These thinkers from both the lanpuages expect re-interpretation of religious toxts as it is
particularly expected to interprer and analyze the religious beliefs and faith to illustrate the
relevance of seligious ideology in the present cra. Generally, it is a convoluted task for the
scholars to challenge the formulated religious principles. But these scholars have taken a stance
in this regard. On the ather hand, these thinkers advocate a need of idevlogical [Teedom i.e.
freedom of expression to people. Freedom of expression conceptualizes its essence since
Socrates' lime, But the power structure, all over the world, almost all the time endanger=d it.
Jehn Milton's magrun opus Areopagitica (1644) defends the freedom of expression with a
strong opposition to censorship and licensing. His asserlion unfolds the need of formulating
democratic slatc assuring democratic rights to the subject. But the passage ol time conveys a2
dissimilar faet. The authority remained reluctant to grant the democratic frecdom o the people.
The ideclogical standpoint throughout the centuries insisted 2n urge to generate the freedom to
masses. lranslation of such a piece of writing intreduces us with strife for freedom and also an
emphasis given on democratic values, What interlinks these scholars for a wider consideration is
thedr prevelent humanitarian approach. Their genuine humanitarian urge 10 reinforce humanism
throush their ideological expression constitntes a noteworthy essence, [n other words, it should
be considered s a meeting point in their writing. Besides, the prineiple of Universality occupies
s wider siznificance in their writing,

"T'he researchers have not parhicular but the foremost concluding aspects:
1) We have been limiting these thinkers within secio-culiural boundaries.
2) There have been some ofier Semi-cireles around them.

3) We bave been constantly labeling their schelarship,

4) There is 2 wider humanitatian message in them.

5) The intellectual wreument in these writers has a contemporary significance.

T T T T S T T A L — D
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The present rescarch venlure can be seen as a precursor of futre translation practices by the
researcher duo expeciing suggestions and directions from Lhe expertise in this area with a due
consideration of a deurth of any speeific theorelical framework regarding translation of
ideological literature.
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CLOUD COMPUTING : AN OVERVIEW
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Abstract: - in Presenl times, the technological development has brought
about dynamic changes in every ficld af our Life und library and informaiion
selence in nol any exception 1o it. Cloud computing is o recent technique of
Tnformation Convmunication Technalogy with the kelp of which, we have
reduced the cost, enhanced accessibility of our resowrces as well as the
elasticity and flexibility of this field, In the preseni study, the applicability of
cloud computing, definiiion, models, components of cloud and its uses in the

libraries have presented.,

Keywords: Cloud Computing ; Medels of Cloud Computing; Use of

Cloud in Libraries.

Iniroduction :

P et T T T ez

Libraries [ace mounting challenges  in

managing the asserts of their colleclion and

We are living in the information age.
[nformation is very esszntial for vur day —to -
day activities, and the most impuoriznt resource
fior the same is Lulernet, which usually fulfills
this requirement. Internel is the main resowce
where we can transtorm cloud computing,
develop advanced software's and educational
materials, Learn 10 assemble  hardware
tesources and services to students and provide
educators, in even the most impoverished or
remote school districts in our states. This can
be dane without the need for advance IT
expertise al those Locations (Ajith Singh and

[emalatha, 2012) Being information centers,

“Knowledge Librarian” An Internatinnal Peer Reviewed Bilin gual E-Journal of Library and Infar
Special Issue, january 2019

maintaining or improving service levels to
patrons. For the past two decades, libraries
have reached out their services to its patrons,
initinlly offering physical forms (0 now adding
mulTi-mediy items at an advance level through
electronic has been tremendous on the library
and information centers and the developments
arc for all to witness.

Cloud computing growth has taken all the
attention  of  various  cormmmunities  like
researches, stdents, businessmen, consumers
end government organizations. Information
gxplosion is the main reason for emerging of

clond computing as lots of data in the size of

maliun Science

Page | 336
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PETA bytes are uploaded in the digital world
every day. which reguircs huge storage and
compuiing capabilities..

Today, Hbraries are dealing with a large
number of resowrces and nsers, and the cloud
compuling  lechnology provides variery of
platforms in which uses can browse u physical
shelf of baoks, CDs or DVD or choose to
access an item or scan a barcode intu his

mwbile services ( Taddi, 2017)

What is Cloud Compulting ?

Cloud computing was coined Jate in 2007 and
currently, it has emerged as an interesting
topic due lo ils abilities o offer flexihle
dynamic [T ifrastuctures, guaranteed
computing enviromnents and configurable
software  servicest Baldev Kumar and
Surender Kumar, 20015)

Cloud computing offers a new dimension in
computing, it changes how we  invent,
develop, scale, update, muintain and pay for
applications and the mitastuclure on which
they are run { Oghu, 2013) Cloud computing
provides aw way Lo the people w share
distribured resources and services that may
belongs to diffsrent organizations or siles,
Clond compuling is used to share distributed
resvurces via Internef in an open environment,
It 15 a virtwal peol of computing resources
through Totemer ( Jagdish, 2017)

The cloud element of cloud cotupuling can he
seen as an acronym that stands for

C —Computing

elS8N No. 2304-2479

Loy — Used s location  independent
accessed via online means

U - Used as an utility and

D - on demand availability { Mahanta,
20179

Definition of Clouwd Computing;

According to Wikipedia, *Cloud computing is
Internet- hased computing whereby shared
resources, software, and  information  are
provided o computers and olher devices on
demand’

Erik Mitchell {2010} defined clond compuling
as ‘a pay for what you nse model, which is
easy to replicale, service- orented and
scalable. The benefits ol cloud computing are
enormous as it saves lime, reduces use of
manpower and chminates much of the
hurdwure. Cloud computing offors benefits of
elheiency.  lower  cost  and  ease by
demonstrating the ‘business clond Mitchell
showed how  clond commuting has  been
adopted by many commereial applications.
Cloud compuling comes into focus only when
we Lhink capacity and to add different
capabilitics to the current setting without
imvesting in new infrastmcture, training new
persunnel or licensing new software [ Gosavi,
2012)

Cloud Computing Service Models ¢
. Software as a Service ( Saal ) -

--10 s provider’'s

“Knowledge Libvarian” An Internativnal Peer Revicwed Bilinpual E-Taurnal of Library and Information Seience

Special Tssue, January 2019
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® Platborm as a Service { PauS)-—--
to deploy customer created
application to a cloud

. Infrastructure as a Service |
LS ) rented processing,

storage, network capacily.

End Users

/ Pl Developers

/ laaS '.\ Wetwark Archiacts
\

A

Usage ol Cloud Computing in Librarics

E - books lending service
OPAC

Document downlnad service
Bulletin Board service
Collection development

E- learning

Information Service

File sharing

Types of Clond Computing

Following are the main types of

clond compuing

e Public Cloud :Public clond sells service to any
oue on the Intemel, Amazon is one of the
public clond providers, Custoer has
information about the location of the ¢loud

sPrivate Cloud : It is different from public

cloud because it provides data, to limited

Sp&cial Tsue, .Tarnl:!r:l.' 209

efS5N No, 2394-2474
wumber of peope. Private clouds sre expensive
but they arc considered muore secure than
public clouds.

= Hybrid Cloud : This is combination of public
and private computers. It has qualities of hoth
public clouding as well as private clonding. In
this Lvpe of cloud, sensitive data is stored in
private cloud and other data is in public cloud.

s Community Clond : Community clond shares
infmstructure  between several organizations
[rom a specilic commumity to & comman
concern, whether managed inteinally or by a
third party and cither hosted internally or
externally.’The costs are spread over [ower
users than a public clond { but more than a
private cloud) thus, only some of the cost
suving polentials of cloud computing s

realized.

Examples of Cloud Librarics :

. OCLC

- Library of Congrass
. Polaris

L Scribd

L] Discovery service

L Worldeal

*Knowledge Librarian” An Iuternalional Peer Reviewed ilingual E-Journal of Lilzey and Information Science
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Advantages of Clond Computing in Libracy

Seryvice |
1. Quick development
2. Cost saviny
IFlexibility and innovation
4., User centric
5 0penness
6. Transparency
/i Representation
8.Interoperabiliry
o, Availubility anybime, anywherz
10. Create and colleborate
11 Easy operation
|2, Outsources IT management
13, Easy maintenance and upgrade
14, User vriented
L% Conneetivity and converse
| 6. Backup and converss
[ Cloud environment omd friendly

18, Scalubility and performance

Drawbacks of cloud Computing for Tibraries :
Although there are many advantages of cloud
compuling  there are lew drawbacks of this

technique, which are as under

e Security and privacy. which are as under

sansitive dara safe, as cicculation records need o
be secured. Readers should nlso not forger that
security is a major concern, For sensitive data,
one  must  [ollow policies, and  perform
cncryption o secuce it in the cloud. Cncryplion
of sensitive data and appropriale cluuses in
contracts which could computing  service

providers arc good practices to keep data safe.

l.

cl55N No. 2394-2479.

o Datc sccurity issues, Issues related W dula
security, reliability, speed, aceuracy and
inevitable legacy. when introducing the cloud
compuling services, are to be sorted out.

¢ Policies und procedurses ; Policies and
procedures depend on the nalure of data be
stoved, size of the data and period of data to be

preserved.

Conclusion :

Clowd computing mmproves the library services in
the present scenario, It can bring scveral benefils
for librarians and give them a different future.,
Library and infonmation science is moving
towards cloud computing technology in present
time and taking advantages of cloud-based
services especially in digital libraries. Another
rope of LIS professionals in this virtual era is to
make cloud —based services, a reliable medium to
disserninate lbrary and information  services (o
their users with ease of use and save the time of

USErs.
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i dsia s export, ipert aned fatal trade s significant. Auikor ofse Virnried thedl, dr g P Hw poaes

o year trade bajance cowited in deficit, anil the growth rts 5l cxport, Trgg ol fweign ks

ol "
oy Ly

Ly il

e cs wefll as negative, bt it cownted positive in 2017, Thig research pegper iy Intts theee pete I
ot authar mrade ) gitempt to éxamine L shere of Indie's fureign trcicde i World freide Tha cord
Firamag e ;'!‘,.”

1 of the paper shones the analysiv of the vhure of ndie's foreign teande T Aisia ‘s fiotal reg
e whereas, the thivd parf uff the paper dedls with the shiare gnd prowth rate of fedies e

FALE T A
cipn {rad.

Lo words: Foreipn Trade, World Trade, Trade Balonce

sroduetion

e relors the exchange of goods and services berween the people os entity, Similarly, Toreign trade refors
- sxchienge of the poods and services between tha eountries of the world. Foreign Trade & 16 sa foma n #
- exports and the imports of the courilry in glven year. Bxport means the selling goods asq serviess &

o counleies, Whereas Imporl means the purchasing or buying the gocds and sevvices frome offxcr
riries, Foreien frade is one of the important source snd indicator of the coonomic growih &0
celopment for the country. There are various pains of the foreign trade: il Jeads @ fhe 4 yeiar of bibdes
- reases the inenme, consumption, employment, oulpul el Similarly, it 1§ a0 irporam sewes oF Cagela
45, 1zchnical knowledge, and raw materials, The current Import-Bxport Policy 2635-20 ke e vioin

= India a signiticant participant in world trade by 2020, also raise the country’s expeits of merahancs
I services up to USS 900 billion approximately, and to increase the share uf India’s expres i«

curts up 1o 3.5 by 201920, Thercfore, i the present paper, researcher going to analysis the yasant e
ndia’s foreien trade during 2008 to 20 |7 (i.e:0 decude)

=enl research naper divide into three parts, in the first part, researcher shows the share of Indim D
= nort and Fm—'g'ign_ Trade in Waorld Exports, [mporis and Total Trade. The second part dealy sl the wive
udian Exparts, Tmports and Ferelgn trade in Asia’s (otsl region) Experts, Imparis and FTotal Trade
s the third part of the study indicates the trends of Indian Foreign Trade.

- Tlettives of the Study

lowing are the ohjactives of the present stucyi
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orefyo Trade in World Exposts, fope

g A ris aied
| To ennmine the share of India's Exgrt, 1apo -

.

Lolaf Tonds i India's Export, Import and Foreipn Trade i Asia’s Expory Impor gy
< Aermalyss the share of Indin's 1

Irade . and Foreipn Trade
Lo la ansalysis the Trends of India’s Exports, Inperts an

=

Hesearch Methodology

: _ seeendary source of data collection. The @!:1 selected fopn .
iy i 1yt 1 o 2008 2017) e st r gtred rom WIO's Workd Trde St
It:v:::: li;i;::::tm u_l.;-‘ Ceneral of Poreign Trade (DGFT), Eﬁ'ﬁ‘fﬂ-h“pm.-?m F&;ﬁ:m;nﬂﬁi f:urn:mn.%
and ibastors Governmant of Tl Tn the present study the z;f:npiﬁ s;ain. .ma k %‘-;_U“ﬁl Ciage
J‘:r{aé:‘;tngc-'uff-‘d Jor the duta analy=is, ulso mare the tables, Graphs by using the M5-Exce|

T

Review of Literatire

Pillinia ILK, (2008 hnzde an explaratory study on foreign trude frul‘ India. U:r'ifh I.hc help of stalistics, L
cxplain that how foreipn trade of India progressed from the last SIELY years l-i‘:- :.m::lu ’”dfpll‘“dcntc. e
described thal in terms of composition, Indian exports is dominated Wy M HERITINE goods an lﬂ_ﬁﬂ'?ues.
In global trade the share of Indian services €Xp0rts is greater than the share nf Indian ma!_tl.:rful:lur:n
In ters m'_ﬂjrc-.-tjrm, the share of East Asian countrics or rising trend. in overall trade, 1) itimage

W,
coneludes that there s hupe untappecd potential for foreign trade India in UpLOIIng vears,

A%

\?—: <

ER
\
h

-
ER =

Beri Y. (2013) asscessd the india’s foreipn trade scemario. In her reseirch paper she analvses the Palters of
India’s Forergn trade in pre-reform and post-reform era. Rescarcher shaws the share of India’s trads_ s

and imperts in world trade, exports and UNPOTSs respectively during the 1950 to 201 1. She al30 examined da
disection and compositing of EXpOrls and imports of the country and conclude that, (he pre-reform
net see miuch of structural chanees in the foreipn trade particularly, in ths
significant changes j | mport. speoifically high imports of petrolewin
equipment, and the in fhe post-reform period India’s trade hag
plicy adapted hy the gdvermment of India, She suggesty that,
hoosts the valume of Lxpoits, which finzlly lielps 1
pasitive trade balapee.

St
Py

penind g
EXPOrL seetor, bul it shows g
products and rachiner
increased significantly becuuse of the [
govemment should Fame vuch policy wiks
¢ ransform nepative trade balence of the Country im: k

o
-l

Dhaid-ur-rahman (2016) studied Fadias ferzign rade since 1947 10 2015 impact on Indisn ccorom. |
With the ubjettive 1o link the CRPCIS, imports rules, procedures and meentives wit
Make in Indiy, Digiwl Indiy and Skills India to ereate an Export Promation Miss
exarnire the relationsh; B between the 1creign trade und cLonomic development of
:n:m;}r Bives some light upon the tules and regulationg, Act, inportant commitize
of e B3 ey of Indi : - .
i the EXIM Poicy of fndia conclyges thal, the resul;
dEvermrent, there lad heon pecurred cliznges in the busip
nature of the LCOmamy a :

0 ehange wiy, ¢
Ve ol frude ard e CXPOns of (he

n the other imtjanyes o
ton for the country. an i
India. In the prescut siad
5, and the povemning ™
of the adantion of the LPG policy of L
E88 Environment of the Indian exonomy 20 e
he developient of seience angd technolopy in the country, also =
Country increaged n the world irade,

arireigutinn of Inddia ip World Trade
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e et dodte i world eXports e
Abepew el it Graph clearly m(fii’:ﬂ‘!ﬁ&:1h3't‘_-.thﬂ'rilﬂr.l_lﬁrpﬂﬁﬂ?_ hfiﬂimfﬁﬂzﬂﬁirﬂd&pil lh:jm&“ﬂ
trade are very less In 2008, the sﬁ::lr"e ‘.-};f' le;ﬂ“ F:ff”[h;;’{:ﬁfm L gghﬁéunu&éﬁﬁﬁﬁj;é '
lsports apd letal trade were counted only L2 pEF G St R e 1 AR N
m.-i sthtly inereased up to 1.6 per cent, 2.6 per cent and 2.1 Pﬂﬂmmipﬁn;ﬁﬁ;?iil“hu 2007
shars of Irdian exports in world exports courited I?pﬂl‘ !?L'__T.ﬂ.-_: share oI 11 e e un h ﬁ,rld im
counted 2.5 per cent and tae share of (urcign rade of [_"_dm _m',{_?_mi N r i ;ﬂ MEI PeLe
respeciively. The average exports, imports ¢ad foreign trade nf._u.rmg the fbfi?* ¥ ;'ﬂ i }fm.'ad of sty
counted only 1.6 per cent, 2.3 per cent and 2 per cent L"I'ES]]j:ElIFHI}"... ]:e‘: 3 ‘r:;i:;'x:r’ puinted ayy Ehal’. ™ |
pasticipation of the eountey in world trade is not significant during the periad of study.

Pare2: Participation of India fn the trade of Asia Region

India is the third Izraest economy in the Asia region after China and Japan. On the basjs af Gl
(PPFY, Tndis ccunted 16 per cent share of the GDP of Asia :n:!gi'nn whereas, on the E:?I.li-i‘iﬁ (}f!mm'ina:[ Gilyp
india counted 9 per cent share of the GDP of Asia region.  Following table shows the share of iy
=spart, import and foreign tade in the wtal export, impert and ol wade of the Asld region, sirce 2008 1,
2017 (ie. 10 years)

Table No.2: Share of Indian Exports, Imports and foreizn trade in Aﬂa}s-ﬂxpﬁﬂ&,.lmpam and Tapy)
Trade (13 %)

: ' Share of India in Asia’s frade -
Years : .
Exports | Traports Fuoreign Trade
l 2 3 ¢ 4 T ]
ZH08 i 4.1 7 55 =
2009 e 7 i o
2013 4.5 7.3 T 1
20%] 5.1 78 o
2012 ) 50 : = Sl
2013 3 F T ma ) ; -3
2014 | 5 = - ot
Eﬂ.lj 4-5 o 0 =T T 5 g e 3
20s 44 : 6.0 ] =% 2
2087 4.7 T e ey st L S
Averape ' 47 : 73 e — : —]
e

sauree: Authors caleulation based oo WTOs Warld Trade Stutisticnimm—__‘_
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|

“Iie g B e w Share of Indian |
| BRAOrTs in |
. f._ L L4d Asia' s exports
‘ s Sharg of Indidre
| POt if
|

ALTE": impriris

i chiare of Indian
Foreign Trade

inAsia's Total

Lraete

— =R

we table no.2 und graph no.2 shows that, in 2008, the share of Indian Exports. Imparts and Foreign
de in Asia’s exports, imporly and foreipn trade were counted, 4.1 pet cent, 7 per cent-and 5.5 pey
selively, which further increased up to 4.9 per cent, 7.9 per cent and 6.4 per cent respectively, in the
s0f 2012, which were declined in the upcoming vear of 2017 and eounted, 4.7 per cent, 7.5 per cent and
o cent vespectively. ‘The Average exports, Linporls und foreipn trade during e ten years of the study
wed, 4.7 per cent, 7.3 per cent and & per cent respactively. Above table clearly indicates the participation
din's wade is signilicant in the Asia repion.

o

aent

3: 'Frends of the India’s Foreipn Trade

eur Exp_-i-rf_ ' Share | Growth Import [ Share | Growth Total | Growth Trade
{in ot rate of | (USS of rate of | Trade | rate of | Balance
DS Export | Export | million) | Import | Import | (USS | Taotsal (US%
million) | (¥4} {94) (%) {(%al million) | Trade | million)
Ya)
| 2 3 A 5 f 7 g G 0
8 | 104828 |37.8 297 321032 (622 | 4D 515860 | 35.0 “126209 |
9764909 [ 39.1 154 |257202 (609  [-199 22110 [-i§2  [oaaus |
0 236351 |93 173 | 350235 | 60.7 362 576584 | 36.6  1-1238%7
| 302905 |95 938 | 464462 |60.5  |324 | 767367 SA0 | -1b13s7
11 T hoas0s 5 Tapvgod 623 786322 |25 [-i92866
Labins T Wy e D F e I e il

= ‘v'lJi. i :‘JI:I. 1

i
L e e e o e
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Heniere Authors calcufation based on WTOs World Trade Siatistical Review, 2018,

Trade and Trade
Ciraph ‘l‘ruﬂd: of Export, Import, Foreign
| o Bubnee of India (in USS bitliaa)

o Ewgrert
# tmpor:

Parsipn
Trade
& Trade
Balance

* #Shireof
Exports

« Share of
lrrrprar 15

Total Trede

O

VAL R L Part I (ars 019 155N - Zag g

:nned by GamScanner




hows That, 9 JORE, e wabae ol Indian Toxpend, bt afd Sarmign U (g W Lol o ki

e Nod
J,s il sy IRAZ malbion amd VUSS 5SS sl ﬁ.’e&-_'lifi.ii"w‘.l'y, i owlidel the whae ol el

aind

f 1A #‘-M'lﬁi sy of mpont countesd 82 2 per vont, The wrinwih rate o wxparts, Hipe il
I i the same yoar {ie 2008) counted, 37 8 per cent, 62.2 par vent il B84 grer cont fespenii i
_'f: e value ol bdia export, import and foreign rade shightly inereasekl upta, 1AS 31 ARN fisa bl
. ;q.;an wiltion and LSS 786502 million respectively in which the shiare of export gouned, 4¥ i
| the thare of imponts coamead. $9.6 pec cent. but the growth rate of eport cauned .1 per vent vab

- A the ‘,mnh e of pport and capont counted epadive this year fo =D pef cont ad (OB e L
1' vely. I the yoars of 2017, the share of export amd wvpos conated 40 fier gent ami 6l el cel
:'wid;, aexd the growak me of expors, wnpent and foreipn trade shows the posttive (periels anid conitedd
.'_-\_! cont, §.94 por cent and 192 pei cont sespectively. e last tow of the tabile shivws Uit e overa gl

. {haring the 1c yOArS of the period of study, the avemge share ol exparl arpd it wombed, 1946 pe
-.-‘m! 60 34 por cont respectively. wheteas the averie oWt rate ol expaits, ot il e e

ol .67 per cemt, R.94 per cerit and B8 per cem cespeetively  The Dist colimn ul e tabile iy ales
o parive e halazcs of the couniry.

Presant study found (hat the participation of lndia in world trade 15 very Jess. Duving the tes veats ol

. ~erinds of stedy (e, 2008 10 204 Ty the aversve share of Indidn export, import ang) fareign trade 10wl
ot ampors and taial trade counted valy 1.6 per cent, 2.3 per cenl arsd 2 peer et respechivets Shmibarty
, sartIpatiot of India in the fureign trade of Asia tegton s significant.  The avergze share of Indisn
eore. fmpaits 3 farezen irade In the Asia region’s expart, inport and foreign trade counted, 4 fper e
« 2 mer oot 2nd & por conl respectively, Study also fonmd that. during the pericd of siudy, svery year fonde
 samce 6 the consry conted in deficit. TH the 2017, the growth rate of Indzan export, mnport and LG
_ e pomsted SOmE Thne nepative and some fime posiiive bk in 2087 it showing the positive tend, whacki s

oo indicator for the lodisn economy
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| Studies on Elastic Properties of Oxide Glass: A
Theoretical Approach

Bhaslusr 8, Munidc
Asznciate Profissor
Departmont of Physics
K. KoM Clollege, Manwat, 431535, Parbhani (M.5.), India

Absermet: The precent invertigation divcoaser e elusiic properiies of axide glosfes, which cas he megsured by iexing theoretical imodfels
befars the spatharis af plass. All the theoreiical models are based on the chemical composition of the glass spstem. Evaluation of elastic
moduli depending un the chentical compesition was first thme clabarared througl MackashimeMuackenzie Model, The scmi-empirical
Sarmmbation of thix mewdel is r.e,-ue.m-:ma’ svsicmgtically. The calonimtion af svsentiol parameters packing devesity avd dissoclation encrgy

per it volume is also discassed in the present investigation. Bond compression madel baved an the rigidily of the glasy metwork ond
smbar honedv per unit vidante iv disvussed with defailod formulatian,

Index Terms - Elustic modudi, Elastic propertles, Mackashina—Mackenzie, Bond Compression

= - e

1. INTRODUCTION &
Amarphous state of The plass material Lsr‘d Il.ﬂl.mt.uuug_ propeily al g L-'jﬂl.ﬁ:[ LigidssWhen these E{ roenled liguids are cooled mapidly to
avold arystallizagon will Forim Flms? ;lnj-_ soid ta bq |;|-|.:"'j;1:nurlh sm-: af r[:!g]hea‘_ [.l *‘Q] Dz o I]'u_.fphuml:nuulu of g.lﬂs.-n wansformation
cowmels the liguid and pon-crystalling’ Elassy state, %hl-:]‘i glves rise o & wide Tﬂngt of applications in deily life, electonic indusiny,
alerisly prepuration, leboratory wares, ad a lot of namral shenomena, However, the exact end eomprehesive physical understanding of
b wlass warsition end glass naures is considef®d © be e of the most chdblonying pmhh:um’in colldensed metter phiysics and material
Yeieniee |3, Due 1o the raudom I_'I]s:rr:lq;-q siriciure, I,J'I'E-FLHHJ'H.L.U.IIIJI.DL.-[I Dl"‘l};c»gjh.ﬁm are 'r'aI}i' diffieult, and this leads te problems for
uncersiending the formation. deformaition, Ifm e, ruirrr 2, and the:structure- plcq:le-mg& rc]atm rrshtp of the glasses |4].

mgact of thermal or meckanical enarpy Ej] Thermal shock: resistant and hi i rﬁ'-e_gv_gg aoe toyghened glosses ailained i gres deal of
{nterest by elecronic induvstries [6]. Thise pran :,::LLH arc d.LrOEtl}l 1 correlate e elagtic ts of materials such s Young's
mcduing, btk modolus, shear mo lullumn.-_l.rdimx ete.. The purpose of this” ¢ﬁf¢h aﬂ?:iq 1= to f&u.ss an the imvestigation sl leoreticnl
rociels f-::r calenlating the elestic puramdlers hu.ur:d i cleipieal mr..pns?t:u:un of oxide gla.ﬁ_g.i

Gilgeg materials are having the "haram:rl'«:-.ﬂc pm]'gﬁ:rl}- of h]ghl}' tungpur..m fanel brlt.lgf[].'tm;gnalﬁi which can be easily broken Jdue b the

1L THEORETICAL BACKGROUND | .', : ?‘h- i

This satimapivn of eletc medeli basad I:ll'l glm eﬁ’m 5iunn is vary m:l far l:u:: dm‘ l Lng,luﬂs muderinks, The most widely wed
il iy the ome proposed by Mm:k'isnmn«anf: A which E—X“I‘ll'ﬂiﬁ‘ﬂﬂ elastic] mqﬁ 1&LJLI-11 of pucking density and dissocintion
eneryy per ol volune oF the glass [4]. A cami-jcj’:lb‘l n n‘!'l'rer of studics o Iruﬁﬁ,g;wmtm bfm'rml the experimentally messered shastic
fodull and those theoretieally caloulated using N in.a ‘&J b.rIa-:LEI:EE\ mﬂqﬁiﬁl‘é ﬂ\;ul[ﬂble in the literature for diffcrent kindy of
glassos 1"-!11] It has been fouml that, n.theug’l‘:"ﬂ}a ﬁlenre ﬁL‘yﬂu; J& ﬁ%{t!u migtlhlh Az well ax their tonedencics throngh seriey ol
wilite anit w6l urie wliases, is quite satisfactory, the clﬂ!{:sﬁ’ el ot pho Bsfla arate glasscs are greatly overestdmated, In the case of

phusphale glusses, this over-estimation originated from the fHasence of rhm!q_P =01 boruds which e not contribute to e network stiffiess.
[n b wise of borile wlesses, the overestimation has been altribulzeln Ilu,. wiak bonds between BO, idengles |11,

Aackavhimr—Afaokenzie Model

According o Muckashime-Mockenzie mocel, tha theoretical expression for the prediction of clasdc constancs ol glisses o lams of @
packing densty ol Uie awoms and the dissodiation eaerey of the oxide plass constituents por unit volume12], Mackashica und Mackenzie
(1973) corsidersd that Young's madulus an bo mven by the product of the dissociation ensrgy per unit volume (&) 2nd the packing denzity
ot fons (V3 13]. Vor axample, in a single-eompanent ghoss suchoes silicats or mubi-component glassss  ean be sxpressed as:

E=1V,} 62X, ]
Whienz Gy i polhing ut e disscciation energy per unit volume of the oxide which cin Be delineil s the volume dengity of binding enerey

[14]. The packing density V. can be defined as the rptio between the minimum (Herrelical volinme 4!|_'-:'.|r|'|i-:|.:|. v the fons and the
eorresponding ioaie vilume of tha plass which can be given by using the relaton:

—[_-. ¥, X0 (2}

Where, Vs the eolar volome of the cxids glass composition which is the ralie of the elfictive moleculyr weight (31) end the density {p)
= mule faction of oxide constireent atoma 1, and W is & packing facler which ¢an be obtained by wsing the Sllowing relation for
: ol the form AOy: .
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v = 6.023 % 102 | () (283 + yr3)| ()

Wheres, Toy und Ry are the respective slamdand womc radii ¢z Pavling®s or Shannon’s tonic radii of metal anl oxveen aknmes of modes, Thos,
the dhastic moduli o Yoimg's modulus B, Bulk modulos K, Shear modulus § sto.) and Poisson’s ratio of oxide plans composition can be
obtamed] with theorefics! formolse fe given below,

E=R3.6V,F,6,X; {#)
R =vyV.E -~ 100F; T, 6,X, {3)
o SEX

iy 6
n=(05-77) = (5-1) o

In thiz exprassion, all the parametars are piven in 57 anis then the slastic moduli are measured in GPa. 1 the vnite of dissosiation EHETY [T
it volime F‘. iz piven in kilocalosies per cublc centimerer. All theoretical expressions ol elaalic moduli sre found ta be in 2ood oo ezmenl
with the capenm EII|.4.”\' caleulnie] o excepl the ron-Saron comtaining glasses [13] Since borule glusses arc having varable coordiped
barront with (B l‘h} ”1|'1.\q firrmer con |pl'|~+i|j|m. Hengs, the ilasg former boren :;ha_n_gzs its coordination number from 3 to 4 with the addition ol
e et weork melifier produsing Fgeral [RO<] W tetragnnal [BOG] groups [7]. To avoid this problem of differant harie proup foresstion the
dizsocizlion coergy per unil volume should be calealated h}' Lo d-:rﬁlg‘rihe E:\:a-::l. fraction of 3 L mmdmﬂed My arul decvordinated B, Bocate
unils, et rag T B

Ememiprm'rf:m Aderdled "\- T

Avsconling Lo (b bun-.l COIPrEssion mudli..l the rigidily: ui':.rlzgs nebwarks can be d"wrlher! b high .;;.:.gs lisk dersily and nimber of natuwark
boinds per wiit volume appooenty glass e‘q&up}shmn Wil T e Righ Bulk moduli=Ttwas assumed tha {sotropic deformation vAn change the
rebwark bond leagth (0 Based on this assumption, Bridge agd Higazy [14] sm.\.ﬁwl..ﬂl}- allemyl {'r;r theoretical compuialivn of tulk mochali
(Ei). Furthernors, the bond commeaslc-nmdel was n,ﬁ:d and derived dm:’expre;mn is Tor bulk modubuzs and 8 nuesber of Loiwork
covilent bonds per unit volume (n,) of 1111.1115,40'.‘:1:»0(1;-:1.‘&:‘_ xide gla,ssas which canbe gv.- )

; i

. N ¥ Jote. ~
Ky = {l!xiﬂ-ﬂ"le!} q,—r"' {S:I_:_' 1 o8
; ™ - ! oA = I, T
g =24 ) N ol
b 'ﬁ".w l ] - i.'-'".r s

Wheere n, i the coomdination of the Lﬂh.ﬁ\ﬁ T iﬁ'ﬁ? L'-urul lenglh 2nd 1 i the bond strﬂtchﬂg Iﬁrce constant of a covalent hond hotween the
cation and vxygen wlom of gloss [-.)rm‘fole:l:.. l:.jE. -0, B=(0, GL‘\-O P-E!l e, which dclﬁEnrhr:n the trosslink densits of sonsitven oxides,
The bulk moadulus Ky i3 dinsedy muwfﬁﬁ:m] it ﬁ:» ] I.Imb-:r ol network :-.wah.m hiorids, ]1..1"1“*“ valime, Another theorstical mode named as
ring debormation medel was p:rc-]:-l:vstd -5 Hﬂlif.g.l [’ﬂ_ and leter extended by Al.:sd El-Mencim {"-'] Rlng deformation mode! @ ewinly based
an the crosslink density and ring diametey ufﬂ.'-t ﬂﬂﬁmﬁmrk.- a3 =

.11 Lbads sy, e can determing e elastic Qmﬂﬂ?.ll'i.‘ﬂ .heun:[ !;-ulh,,by UzinE ’atlm': dlmmsd rodels for the study of sruclum) defiects and

inprovement o mechonieal propeeiss prio to syﬂﬂ.&&r&nh;ﬂns& hjrﬁrbi"m TIMJII:DT’ w:ul Tosuhs obtined should be eross verilisl b ging
the e:-:p-arme*xtall technicues such zs pulsz-eche te-chmqhgfcr._ Qu;uxp-:-:r[-:n mﬂ;l::c:\-d for ultrasonie velock: v msasurement theough ,.h_ wlass
srmpnles. By nsing the langimdingl and shesr velacity sl the clzais q-ﬂns*anﬁ" {é o. Lengitudinkl L, shear G Yieung's B, bulk madulus K and
Poizson s raEL-::- it Debye temperabine By, wlass sollening emperturs ‘]1, Ee, ) oen be detoemined L1E].

L COMCLUSION

Elusti: minlult emd e porametzrs can be obtoimed from the theoselical enlealation gven by Makishima—backenzie oad tha ot
compression midel, The resulls of eloslic properiss are Sound W be very uselul wogel the information ahoor the stroctie, sabilitg ang
micehanivul propartics of glusses. There Is po peed 10 g0 B e Jireel cxperimental synthosiz of glass system, Prediction of all 1he essendal
structure erd dlastie property details can be desived privr 1o preparation of glass by using the theoretical approach of present sdy,

REFEREMCES

I Varshreya, &K, Fundamentals of inorgante ghawres 2015 Rirevier.

5. Zaregeki, L, Glasices, and the vitreows state, 1991: Cambridge Uiiversity Press.

W unt W, ]-l The eliadie properdivs, elostie sdels and elasiie peespeetives af meiallic glasees. Progress in Marerlals Scianes, 2012

A3k .ftR'? fih

El- E‘.f!.ll]undx'.:-'. E. A, Telliite glosses handbook: givsica!l properfies e ddo, 2016; CRC press,

EbMoneim, Acd., Coerelfaiion Setween acomsion’ end compoyidonal pavemeters of horata ond e

Chemisry and Physics, 20012, 138(2-3): p. 631-557,

Axinte, B, Glasser ar aniglneering materials: A revisw, Materials & Design, 2001 334 p [F17-1732.

Imaza 5., 5 Fujing, and [ Morinaga, Fouig's modulie and compositiona! paramaetors gf oxide plusser. Tournal of the Arerican

Cerimic Sncizty, 1999 82012 o 3307-3307.

S Gfar. WLE apdd 8.Y. Marwouk, Mecheized and siracivead sivates on sodivin bovosillcats glavses dapedd with Pr203 ugiee
wlteaanae velocity ard FTTR spectroscopyt Phivsica B Condensad Malter, 2007, 388( 11 p, 294-302,

L g

ariie elaises Malerialy

ot v

JETIR1808061 | Journal of Emerging Technologies and Innovative Research (JETIR) www . jatinora | 438



(IR August 2018, VYolume 5§, Issue B wanw jetir.org (1ISSN-2349-516Z)

sutlleeh, YR Elasie properties of Gel3+-doped teilurovanadate glasses using ihe pulse-echo techniquz. Materials chemisy and
phevsios, 2005, 9001 po 146-133.

Suddeck, V.5, and L.AE. Lacifl, Effecr of Te32 on the alastic modudl of sadlum barare wlacsss Phyvsica I Condensed Matisr, 2001
J4B(Ly p. 475484,

ie Saddack, Y.B., Liirasonie sty and physioad propesies of some baraie ghasres. Maierials Chemistiry and Physics, 2004, 832y p.
222-2218.

MMakishima, A. and LD, Macksnzie, Colcnlation of bulk modubus, sheor mochifus and Polvson's ratio of glavs. Jonrmal of Wons
Crystalline Solids, 1975, 17{2k p. 147-157,

b Maekizhimu, A and 1Th Mackerwic, Direct calculation of Yoang's madubis of ghass. Joumal of Mon-Crystalline Solids, 1973, 12(1):

R LT A :

14 lepha, 5., 8. 0da ond K Morindgn, the Seal capadily of oxide mlovey of the figh-lemperatee region JToumal o7 non-crpstalline
solids, 2003, 325(1-3). p. 233-200.

15 Sidkey, ML, ot el Elastie and structural properiies of vanadivse—litdune-bovate glosies, Philosophical Magadne 2008, §8(11%:p
1705-1722.

i6, Endge, B.and A, H'M: A miodel e Cthe E'r.'-'.h"l_,t‘.lu'i'i!:r.wc.ri' "-'{".l' sl e u."!ﬁnﬂ elaatie moduli (ll";r[lh«"amiprmnt fEide gmvs.?.r Ph".-'sms
and chemistry of ghsm 1986, 2701 p. 1-14.

Nricpe, T ™, Parel, and T Waters, On the elisifc constants and strachoe of he pure inorgaric onide wlavees, physica stalus solidi
(ah, 1983, T p. G25-66R.

[ &, Sidkey, Mo wul M Crlar, (iltravoain slelies o the nrh-;-'ar!' Firucture .:;vf fermary Tt W Koy glass sustams. Physica 13:
Codniensed ]".-‘[ulu..r 0. 3481 1-4Y: p. 4h-5350 !

= ety
" kL iy
= __;.I ol o,
o
] e
" 5
e Wby
| L
i | o
- 5! 4
) “
r 1) g
L i
= PRy - pth B
i o -
. 38 paih " !
. 32 I
S, {
-y - 1
N r.::.‘ ay o o
= -~ s
b 5 . e &
i |

=

CH JETIR1608061 | Journal of Emerging Technologles and Innovative Research (JETIR) v ietir org 440



@ 2018 JETIR June 2013, Volume 5, lgsue § www jetir.org (ISSN-2349-5162)
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Abstrrcd: The present paper reponts mazwetic characterizations of spinel cobalt ferrite nonopodicles wing puise Geld hysleresia
loop mcer, The magnelic nangparticlss with 23 nm size were produced by sol-gel auto combustion synthesis which was annealad
at 200°C tor 4 b for better eryatellinity. The obtained qa.r.opmm.bm‘r-'cm first characterized by X-ray diffraction (XD welnique.
The XD patern resemles well with the reported panera, ‘Fhe analygis of XRD data Péﬁ the formation of single phase cuble
spinz! structure of prepared nanopartisies. ThEEID Hats was used to Hnd ‘o pAniElEs trice constant, X-Ray density, lattice
SITRIN, ﬂlslomncm denzity exc. Al fhnse srociural pacameters show pood consislency wit mc reported valuzs. The magnstic
chiracterizatinms of the prepaned Gohalt ferrits nafiopariicles wetc eanipd AUt Aroom Inmp-:mium using pulse field hvsteresia
lnop traer. The mmporfant magnelic pammstiens: suchas murg{’nm magnetzaion, cosrcivi L ronenance magietization and
neprelom e werd dedieed [‘r"wn M-H h#::l:ms Beures, Thg..- -Jl:iaml__?d ‘E‘ﬁuﬁgi magnetig paramoters show enhonced values
a3 cmpars (0 the bulk srbeat et H-H-'ITID]'.- This bizined data can be tseul in biomedical aprjlcann'::.

fnciex Tenmy - Cobali ferrite nmparjkkx A-ray df}ﬁ"uuuun, M-H piar.rr__ -.:: A

: & ,e‘ﬁ.‘a'>
L. INTRODTCTION | & i'.f.; - 7 S e
...... : i o . .
In reeent years the magnelo-resistance ngmp Aron. pmiiu[ﬁi siich as spinElsbess ugtlres, Love atizacted considerable allention
because of their soft magpeds w&ﬁ% and mzghetic depen) : Wi distrdbution in the erystel lalliee [11

Becanse of their relatively high elé acﬂﬁﬁﬂm‘vll}. low eddy ¢
inertia, strong thermal stabilities, telatively lafge satiration magnttjzaﬂ-:m and-satisk Fmagaetocrystalline anisotropy. Owing

i their important clectrical and mametic pre pct'm!: territes are 15ed 1o mﬁ:ﬂﬁhc ;gh-@s;w magnetic recording meadia,
high-frequency ransfiwmens |:|:m::s- icn m;. “1 % o

Spinel farrites nre evongosed L‘.lfll'nrl mtdﬂ:&-’\?’illuh may ke u1L|:3n:L[ usine olh lr:-[h'h T rr'n:el u}ml._s with & poneral lrJn'nma uf
AB:0,, whetz A represents o divalent: met&. ~l§. veell knawn thit Lh-:;érr e"ﬁ'mlh lhlﬂ:-ypm-:i slruilme sre bused on g (Bee-
ceptzr culne lnttice of the oxy gen ons. I“.':&QII spinel I.'|1|T1 E:E'll conlaing uiﬁ_!]]l Il'[IfI'II m...rlllx Fﬁuu_h e cell, there are ad esrabe il
5|t{'s1 A sites) am:l 52 -.'.‘Gl"'ht‘dml sites (B sl:tﬂsj ﬂm’t‘om the: I;‘]h'!l"iln.,-ﬂ!_, ol umn electrical el dieleotric propertizs ol

a :ﬁrimstrumlre..i 5 wqjt known that the intrinsic propertizs of forrites
dupet'ti an the "l'.&m cal composition, preparative ¢=':|'hﬂljlc|ns and swl:lsnmbpﬁ' Important modification in souctural and magnetic
propertics can be abtained by mtroduction of a rt!a*l\-ﬂ‘ﬂ,}.%ﬂl an;ﬁ'&nt of foreign tons [2]. In small paricles, the saturation

magrctization (vs) magnetnenystalling anisorragy (K ﬂwi&xﬁ}ﬁml te (Te) and coercivity (Hedy values are found o differ
fram their bulk behavior (31,

iy mgh-l%ﬁﬁm':ﬁgﬁinrmmm, significant chemical

The reseurch intzresl Hes on eoball ferdte-hased nmlerial becmee ol thir potontial applications in high-density informsdon
Stordge, magneio-opical devices and biomedicol applicativons (4. 3], This s beenose of vifioos interesing propertics posssaded by
the mnteriels, 2.2 strong anisctropy, high sarueation, cosrclvity, ewe. The maznetic propenies ol the CoFeaQy are greatly alfected
by the size of the particles, by catlon substitution and distibution [9-8],

In view of the above fhets, e presenl work deals with the synthesis and magnetic properlies evaloabion of apined cobalt fzrrice
manoparicles synthesized by simple and cost etfective sol-zel aum combustion techinigue. The prepared oemoparicles moy show
their suitability in the hiomedical applications,

H, EXFERIMUNTAL METTIOD
Muarerialy i
Cobalt ninate {Co (MO 65100, ferric nitrate (Fe OO0 OH; 00 and citric acid woere used a5 a e materials o sologel auln
combustion syothesis of CeFe(y spinel ferite nenopamicles. All the reapents wsed for the aynihesiz were ol anslytien] srade
(AR) and vsed o rzezived without fusthes purification,
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F.'rcpnrm'i.u:m

Spinel eoball Forrile manopericles were synrhemized by sol-gel aute combustion method using citric acid as 2 fuel, The
stoichivmetric proportions of metal niteates to foel (citeie acid) ratio as 103 were taken Into ssperaie plass boakars, The mixed
soluminn was sirred for 30 = 35 minues o dissolve completely into the double distilled water, Then they were mived together
mfter complete dissolution. Ammaonia was added drop by drop [nro the solwien to adjust pH ovedue ot 7. Than the nevtralized
soluibon was constantly magnetically sired and heated al 90°C fur 6 hon a hot plate. On the formation of sol, gel, wry viseous
pel the lemperalure was further raised wp o THC s that the auto comBustion of the dizd gel staned @nd firally powder was
obtained, 'Lhe a3 prepared loosa cobalt ferrite poveder was grinded for 40 mimnes and aoneslsd at S00°C for 4 hin muiTe fumace,

Clharacierizations

The prepared spinel cobalt ferrite sample was characterized hy 2oy diffrsetion (XRD) techrique by Regaku model. The NI
]:uaﬂ'mls were recorded af reom temperatore io the 28 roge of 207 10 807 wing Cu-Ko radiztion (L= | 54056 &) Using XRT) data
varions stractural pammmaters: such a3 lattice consent, crystallits size, logiee swain amd diskwation densicy, The mueneic
peapertizs of the sample weee massueed using pulze feld hysteresis loop 'tach.luqua (Magnala Company) &f toom temporatire,

Using racorded M-11 loop the values of zaturation magnatization, remenance meagaetization and eocreivity of e cobalt forrite
rnoparticlos were ablzined.

I, RTS1T. TS AND DISCHSSTON

A-Ray diffraction soudies e e e i

Fig | represents rwem |empensirs E‘-ftm. rhfﬁadim partern of mball. lr;mla: muwpuru-..lﬁ, The KR pattem shww the Braze's
veflections (130, (311, (222, { 4[]#3, (427, (51 Bmd {441,"'& JMIhﬁS#Jﬁlmﬁm belang to ﬁLl}uL. spinel souoturs, N extes peak
wis fond in the XRED pull“rn,ﬁ'ﬂﬂh_ulmu I]'u_ aﬁnu of h-:rﬁﬂge:ﬂﬂsﬁus,gﬁnéu phase cubic .qpm.ul sircedure congpound, The
vitlues of Bruey’s angle, ml*.‘lx]ljr.\'ml:rp]mmr.r m ng o (nbserved and calculated) erc. e liaged in whle 1 Using these values,
lattice conslant (4) was delermindd and it '-rahIL ig'piven inable 2, Toconfim the epcerystulling nature of the prepared
santiples, the orystallite size was -.»a‘luan.:nl usiing Scherrer’s formula [9]. Using lartice coustuf values K-‘{u:. density and unit cell

volume was chiained. Also, the lattiee strain and di |m:‘.a.1||111 densify w;;ra ﬁlscr obiained using the valuc ﬂrq\hlqlh'ﬂ" size. Al

these structural data are listed in table2. : ,:;l;.é o 2 _ -

. CaFeqsOy

i {degree|
i, | Maray diffraction pattern uf@h:c:l cobalt ferrite r'ﬂmpu.. tieles

Table | Values of Miller indices (h k 1}, Hrage's anale (1) |111erp Lacnar spacing (d), Intenaity (1) aod Relaive intensity rotie (/o)
fizr spimel cobelt ferete nanoparticies

| Parameters | (20) [ 10 | @ony | (510 | (440)
T 30.12 [ 3548 | AL10 | 5715 | e2.66
ne 1506 | 1774 | 2135 | 2838 | 3w
Sin 8 0260 | 0305 | 0367 | 0478 | 0.520

St @A Q.169 0.l98 | 3238 0310 0338
d(A) | 296 | 252% | 2007 | 1610 | 1481
Tian) | 24074 | 77610 | 20192 | 25875 | 15587
I/To 3218 | 10000 | 2600 | 3334 | 43.28
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Cahle 2 Valucs ol Latlice constant (4, erystallite sies (0, Unit cell volume (), X-ray dansity {d), Jisloention density (&) 2nd
luttice stain (€ for spincl cobell fereite nanoparticles

[ Parameters CoFesy
afA) 5AT
ot (o) 21
WViAY 587.63
dy (Emfom ™) 5307
& (incs/n?) = 10 18.50
£ (%) 00el |

Mugretis propertics studies

The ueguetic characterizadions of the prepered cobalt ferrits nanoparticles were done through pulse ficld hysterssis loap tracer.
The messiremens were reennled at room temperature, The plot of mugpetizamion (M) vs applied fizld (H) exhibits bypical
hysterests curve with grester coercivity. The M-l plot provides the infirmation aboue the saturation magmetizaiion (M.
remenance magnetization (M) wd eoercivity (He). For the preszm. hyslenssis curve, the values of these marmelic paramclens are
lsted in whle 3. The valies of saturetion magnetization, corefvity und remenance magnetization sre found to be greater os
compared (o bulk vobolt territe [10] mﬂwﬁw?gmdqy'nf the ’E’Eﬂ'g:;gg&p, gherd L bulk cobalt farrite and cotall ferrite
nanvparticles cleardy indicates the eryslallice sise effewt, The nanosize pmﬁﬁ.’% crtineed magnetic properties oo oparesd
to byl material and these entanecd Values of mognetic parameters can he uszful for bivmedic b applications.

-

Ca¥edly

- Mugneii: nioem et {esmu/gm)

s = e

t 4 & N 5 & @
|  Applied maguetic fleld (kOe)
Fig. 284 H m%ﬁ{i‘rlcgk;or spinel gihalEieetiie nanopaiticles

SRR

il | e o il — _1-.'_._|.-- . AL "
‘Table 3 Values of sanwration megoetization (hg), Immdﬂh-iﬁ'ﬁbumimﬁmfh% s Femenance ratio (M, M) cosreivity (He) and
smagnetan numbisdor spinel cobak farifs nanoparticles
2 o

gL P

F-;r.\l mul?ﬁ?{.;-_.,- . CoFezl
bels fomus’pm) 83.87
My [enmy/gm) 21.15
hdo/Ms 0,252
He {0} 28587
N (He} | 3.‘5241

IY. COMNCLLEION

Single phass cubie spinet arvetared cobalt territe nanoparticles with nenosized dimensions can he casily ohtained through easy
and low cost snl-gel wulo eolobuastion techniqua. The latiics constant aud magnetic parmmelers are in pood agrecment with the
reparted literatre values, The prepared coball fervile ranapmrticles can be useful for biomoedienl applicattons.
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Ultrasonic and Acoustic [nvestigation of Aqueous
Solution of Paracetamol at different pH and different
temperature

Ehaskar 5 Munde
Azspeiane Professnr
Deparmwent of Mliysics
K. K. M. College, Manwal, 431505, Parbhani (M.S.), Tndia

Abstract; Ultrasonic velocity (U} density (pl, viscosity (y) and refractive index (ng) huve boen mensared ot J0LISK, 208 15K, 313, 15K,
1S ISK ond 12315K for drig puracetumnl. Various aconsitcal parameiers such as acousdeal fmpedance [Z), adiabatic eoarpresyt bty

1) and Interanolecular free length (1) have been calenlated from ulirasonic velocity, density and viscosity date, The resulis Ruve hasn
disensrod from the view point of derg selvent and intermolecilar fnferacifons.

tndex Ferms - Ulirasonic velacity, Density, Purucetiantol, refracttvg iniex, pif

< rm = ot
! ' & S e

L INVHODUCTION

Ultresound waves are known for tieir wide apphization in varous Helds [1-5] likeindusiry, medicing, material testing, wider waler O

{depih panges, SONAK) and cleaning (ulizasonic baths). lncecent vears, fpeasureinenls of the ultrasonic velogity have Leen adeputsly
- empliyed in unlerstanding the nature df_'::'n-;]'.l.bcu|ar:__i||'l_.i_:r.='.|:'.ti,i_'uns in pure I,J.-qu:‘:iﬂ. ij_quﬂ;]']:m xtures, and solumions [6. 7], Drug action, allieugh

coples, results from varieus kinds of physicochemicn] inlezactions. &g, fonic or eovalent, charpy transfer, hydrogen bonding, lun—dipole

internctions, hydrophilic mteractiong, ete (£, 9], Knewledye of the use of drugs involving p[::,'ﬁir{_l.hgiml and bischemical effects, and thel:

mechanisin ol seiion at macromolscular levels can b-g;gskj.&l{p'&-in pharmal:inﬁiig;-[it}, 117, The gerowing interest in the atudy of molecuolar

interactions of drug wit wiber hinmolecules'is due 1p théhﬁL thatthase imﬂrmhﬁsiﬁ&?ﬂle kev tor undurstand the srrocmiral or characteristic

property of drug melecules. [ & L PN vy B

In this wark, we have focused on the ulinizonic Std-acouztic i_ﬁ%ium of paracetaini] drog Ultrasenie parameters such as ulliwonic

veloeity (10, dersity (o), viscosity (n), re#ﬁcl‘.i vigdndex (ng) mf[':_amml sramieters Q‘gd:l%iﬁ udisbatic compressibilicy (), intermolecalar

Free length (T2 and specific acovstc imp?ﬂmﬁﬁf{@uf&:{mmmmfﬂ“@?ﬂ@j’ s m _ifﬂ._-_lg_;m of pH and temperatire were cvaluated.
1, EXPERIMENT AL METHOD ol ol Ny
Samyrle Freparation ey

3 : % A

| B solution ul waler soluble paracetamol is obtaloed by adding the kngwen mumbers ur'm'ﬁl;ému welpht of drog Paricetamel is added into a

fined volums of solvent distilled waler snd 5{]rf¢'3’ﬂ1£-§ﬂll.nl]u1| for humc'r_j;;f:}:'l'm'iuq mlur@p'}ﬁﬁ?ﬁ present investipstion the chemicals used are

of AL prade. Glass stoppered conicnl Masks arcused for preserving the jrcpare mixhires andthe fasks are el undistorbed 1o atain thermal

sqilibrium. Ulrasonie veloeiny of diug pmcctimol with water over the pHirginae of 6.3, 7.007.5, 8.0, 8.5 wod Dave been measured an

202 13E. 30RAST, F15.45K, 318.15K and 323, 15K Ira;ﬁﬁiiégaﬁi@;-;}fdmg \Tgéfm_m_uuiuaﬁ;ﬁnglu erystal ultrasonic interferometer at 2

M1z frequzncy (Wodel M-8 1) supplied by Mittatenerpriscs New Dethi, The dinsity of vasous pH has been meazared using 25 ml capacity

specific gravity bodtls ad dipitel balanco with an s ﬁf.'im%-iiﬁlfk ﬂ':‘-—’:_‘-ﬁﬁtuqiyeibi':ﬁ{rlcus PH has been determined by vsing Ostald

viscometer, Refiactive indices were messured vsing thertieamtically controlle r-!\_]:;-'EE refractameter with aecuracy fess than 100001 units.

Ths pHl of the solution vk lerermined vzing ELICO {Indiz) alsononic p}!}ﬁé[l:r (Madel LI 120). The pH meter {5 staodan ol using low

and hizh pH butler whlels provided by the manufacturer, Uiy, AT

Yheory and calenladons "

From the experimental data of ultmsonic velocity (U} demsity (p), viseosity () and refactive index (ig) various zcoustic and

Hrermadynamiz parameters were caleulated using Gllowing standard equations.

Adtabaric compressibilin (F)

Ilie adiabetiv compressibilicy (F) has been caloviated from (he wirssonic velneity (11) angdcr.sity {0 of the medinm wsimg the equation as;
=8 s kg ms™ PR &

Speciffe Aconstic bnpedance ()

The sp=cific acoustic impedance is given by following equation, wherz 17 and powre the ultrasonic velocity and density of the Lyl
rEspectively,

Zm=alikem® s .
Fiernralecilar free length (L)
Litermoleculse Fee length has been determined ns:
: I
Lt B BF iy waemeen (33
Whare ¥ i temperature dependent comatanl callad a3 Jacokson constant it is 2,075 10 fir 303, SE.

[ REASIIT.TS aWD DISCUSSION

The resulis obizined in the prezent study in terms of ultresonic and acovstic parameters of Urug Parucctamol in watcr aver the rIl renge of
6.5, 7 7.5 & and 8.5 and have been measured at 305315 1, 308 15K, H1315K, 318.15K ond 12315 Leanperatare amd il i5 represented by
Hig. 1-7 und tahualared in rable 1-2,
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Figure T Vo lation of U lirasonic '.-I:lucl:l‘.y {I £ fur Paracctame] + Watzr at ]J-H from 6.5 to 8.5 and at temperatures 203,15 t0 323.12K a
comceatration 0.1 kM
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Litgure 2: Warsdion of Density (p) for Pﬂra.%tmnl ;5 Hﬁgttrﬁﬂr fram: 6.5 o Bﬁ‘ﬂﬁ‘_ﬂ ar Tem]'nzramm 306,15 325 15K at concentration 1.1

-}I :F: .;'J-‘h‘ .:'j.!.. M “‘
POl - l "‘l.--d- §
The variation of ultrasonic velocity 'Ihvl: pii:_b ;v -dl umhlrl-ﬁ aneleptlalen represented praphically, 1 is ohseread fram
If'p_- | thal the ultrpsonic velosity wes fi with mr.:'FmTamggtl. st 17]'_ﬂ£h1Lh is'clenrly shows thal moleeular azzociation
i9 heing okes place in the solution. H':l_!ﬁll Itra.mmc ".LsULtl\'J in @%%@1m upun 1].1& incregsse o deeredse of moeleoular free

length eiter mixing the soluts (G 1), ©
Ltzrnolecular frze lenmth inreases ,mia:l» .\qlf Jcntzﬂasmp the temperaturs oi'“ mlu:[on, ;haa;
batwenn sodule snd solvant by forming hydmg% acling, This wasz happened hecanse thes
anlvent molecules sugpesting a striwtnie pro n,-,l": hehaviar of the sohution, This may dlsn. spocifics (hat increase in number of fres fone
showing e ocourience of lonic aswngﬁgn il {l. ronger inn-ion imteraction (g, 3 The: idbereased cumpressibility brinas the molecules
i 1 eloser pagking resulting in a decrense of imsmr etubar free length with inercass h*amq.lﬂ-l [11T Refractive [ndex {og) of waler solubls
paracctamel has been determinad for mq&%zp]—f hylingn ﬁ Rt (ractomztatat, f’ﬂufﬁﬁ?&m 3[?3-.15 K, 308,05 B, 3115 K 318,18 K s

shows thar thers is more fores of interaction
‘more slgmﬂuant interaction between ionsg and

32515 K with different pll and r.rciunrm'l m Table b hn_u!h- rep.f‘ﬂﬁem,-_':g Fizore 4: It is observed from respective Lables thal
refrective Index incranses with incroass in 1:|-H. u.m]ill:-. : Cl EIISB i iiamﬁlefatﬁic il

The spacific. acoustic impodanee (Z) decreases 1,17-' ‘ Bﬁ}mmr :ra:ml:-a.ndum&:a&m with 11, the dkcrossad behavier 5 due o the
effect af wek seluie-selvent internction existing in tlia %;Eﬁ’[.rhg_m (g, &} A{Iml}\i,]‘i."t.ﬂrnprﬂﬂmhllﬂ} inreasen wilk incresze 0 lemporstane
muy e Ju= o gain of solvent maleculz arourd ions, this 11|pptuthg1wculeg}ﬁ'ﬁhulveall interpetion. The increesz in adhiobalic compressihiliby
and decrzase in ultrasonic velocity shows thereby weaker u:.ern'n alar interaction I:fig 53, The ulmasonic velocity incresses whersad
adigbatic compressinility decrcuses with inereess ln pH [13]. Uhis indicares that Ihqn: is strong sulute solvent interaction, The solution
becomes mors aml mane compressible a3 volue of pll inereases, When pH of soluiion i inereead inoselotion, joms siimeted certain deug
melecules mwards 1Ly weviog with 2 vislent twist in ke bull of jons due fo the fisres of eleetrosriclion, The rse of the emperature iz
gecompanied by 8 devrease of the vissosity (fig. ). [ iz observed from Table | snd g:aphh.alh reprogented in Fizoee § thot viscosity
decreazes with inerewsy in pH os well a3 density of the solution (fiza. 2). Density of various temperstures end pH of water snluhla
peracetamol is listzd in Table 1. 1015 ebserved from Table | and grephically represenled in fg. 2 that tat the density decreasas with incress
in temparaturc and pH ol semple [14]
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Fisvre 3¢ Variation of Viseesity (1)) lor Paracetamol + Water &t pf1 from 6.5 t0 3.5 and at temperatures 303 15w 323 15K ar concerrration
0.1 b
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Yigure 4: Varizfien of Refractive index {np) for Paracctamol + Water at pH from 6.5 to 8.5 and al femperateres 303,05 Lo 323 15K at
coneenitelion 0.1 B

Tahle L: Uitrasonic velooiey {(T7), density (p), viscosily (n) wnd relrastive index (np) Tor Paracetamel + Water systam et pH rom &3t 8.3
and at temperatures 305,15 0 323, 15K

Concentration (M) =0.1 M
i
pH | Temp. (K) () ms™ k;:,’:]s q.g;r:_[:' {np)
30315 . 1603 T D995 7.5081 1.34%3
0818 [N ERREET 0801 .9 2L 1.3373
5.5 3315 7 1545 1.9856 50845 13301
31418 OF 13N B rTERl W W R 5507 R 1.3250
3231557, 1511 1= o98m o 49978 B L3207
EENE] Isds. 0] . 09336 W W 751 1.5522
30805 1595 0.9792 6.7968 1.3345
7 Muls M 1375 L8 ov7e Bl S.Aa644 13327
31815 |9 133853 Bl 00745 B n  S.1806 1.3298
323.15 B s | EnoTe e TWEL: R 13281
303,15 | 162" T i 13534
30815 | (615 — na7a 13456
7.5 ETER I T 0976 13373
31405 ) Blpsss o 19736 13322
32715 0| O Takga | asTsc 1.3312
3315 | 1677 0.9809 13713
308,15 TiRas 0,976 1 13550
8 H31s | T ele 0.5751 B
aeIs 9, . 15840 0,5715 T 1.3418
e o e A [ DOoTIEY T 1.3357
305 s (R 0w T 67063 1.3741
815 | THienl™ORLER D974t (R g 00id 1.2631
85 | 51315 |  160%. cf 00T | 00183563 1.3589
318.15 1603 Sl 09625 " 44877 12493
EVERE 1572 e 09611 4.1475 1.3479
¥ '-"-"__:Er.-.r
i | R
1 = pH=5S -
B o & pH=Y ®
1 A pHuTS
LB :. p s B # . ™
n 424 | pHS % &
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Vigure 5: Vartation of Adiabatic compressibility () for Parceetinol + Water o pH fom 6.3 10 8.5 and at teoerabures 303,13 1o 323,151 21
comcentration 0.1 M
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Figure 6: Variation of Specific acoustic impedance (z) for Paraceiamol + Water b pH from 6.3 10 8.5 and at lemplranives 303,15 0 323,15K

Figure 7: Varation of Inermolecular fiae W[L] for Paracctamnl | Water ot pll ‘TDJJTG :ul:r &5 and ary emperarures 303,15 10 325, 5k

Table 2: Adiabatic compresailiilivy [ﬁr, Spwi i Fs. m:ui'istlmmpedaube (2} dod im a:rlm,lla.cr}la: ["et 1'-r:|g‘h (Lg} for Paraesiumal - Water system
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s - DEn0s T 159594 12973
a08.15 D403 155007 13315
6.3 11315 0.4250° 158278 | 137y |
1515 04378 . 14.9770 : 14127
323.15 (L4468 14.8003 L4406
0315 1.3757 161502 1.2718
308.15 0.4014 v 15,6182 13273
5 31315 n.4123 15.3972 13581
TR 04243 15.1534 L3v08
223,15 04283 14.9014 L4103
30315 3638 16.3101 12514
815 03071 15,7881 13110 _
7.5 313.15 14046 15,5817 L3369
31815 {14153 15.2 368 L3725
32515 04214 15.0215 1.30%)
303.15 0.3614 16,4062 1.2456
30R.15 D.2881 16.0377 L2369
& 1515 | 0.209 15.6037 13288
315.1% 04021 15.3415 1.3530
323.15 04116 15,1578 ; 13817
A 30315 0.35%3 16.501% 1.2355
e 0.3715 16191 1.2769
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[ | 31338 03836 [ 15,8011 13133
318.15 02979 | 15.4288 1.3386
323.15 0.4072 | 152296 1.3636

IV, CONCLATSION

Llrasanic investigation of molecular inersction in water soluble parnceramol has been carried oot al o wide range of wnperalure and pH.
The cxperimentally uhtained parasnciers such as ulirasonic velosity, density, viscosity, refructive ndex and other scoustical rm.n'.u_neterﬁ 2ives

walwable information regeiding molesular interaction present in solnion,
asanciation fskes place in the solution. Acoustic parameter shows That

From cxpcnrnmtul puramezlens il is conclade that there is molecular
therz is more foree of ineraction betwesn solute and solvent by

[orming hydrogen bonding. 'Uhis baopened because thers is mors a.u:,mﬁ«.am interpetion between ions and solvent moleculzs sugze r-hnf_ %
strucliun: promoting behiavior of the scluden This may abso spocifics that incrcase in numbsr of free ions showing the oeourrcnos of jonic

mssoctation duc wo stronger jon-ion interaction,
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Kinetic investigation for the catalytic reduction of
hitrophenol using ionic liquid stabilized gold
nanoparticlest

Sacrin R Thawarkar,** Balu Tromgarze,® Bhaskar 5. Munde®
anid Wagashwar D, Khupze ™Y

We damnnstraze the syntsests of cold naneparticles (40 MM stab dizea by 1-butyl-2- besauecpt orodezolium
mrermide BE | im] B and tael se oz o catalyst for the reduction o nitropheno. The SuMPs show
ascwle -t mabiity iv prasence of (T B onic Beuids fur the redustion of 4-nitroprenal and =-
ritroptmaal using salbe a5 a reducing agent. The acleiled kineoo: for e reduction of 4-nitrophens:
ard d-riroshencd were meestigated shel the cotalytc ackivity o AamlC Sl nl3r was svawated, The
pamltiau [iesl=uroer mte constant (¥, walues for 4-nizropneol wos cheeraed e Lo greater than that of
Z2-rilrgutenol ang explai~ed an the basis of Fydqogsn bonding presentin 2-Sioopaenol Aun'CaCaslml
2r showed gocd segardbiliny ana rewsatelity acd hencs itcar oe wused for the comolete roducton of
nitropienals i mutipie eyales He lanamul—Hinshelweod reaction. mechanism s cucidatod o
reduction of 4-miroph@nal By AiTeC ImIEr panesEtalyst o the sasis of the Y., vawcs The
drermodvnamic acivaticn parametsrs suck ac activetion enery, enthalpy of zothsator and eolropy of
de Lvation wers determinad and explalnes Using tre tamaeraire decendent kinetics for the reciuction of
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1. Introduction

Metal nanopartivles of ditfferenr sizes, shapes, and compaosltion
lrave mary firsaranl exstalyhic npplicanons®™ o well a3 abplica
Hons in Diosensing,! oplmdedtmnios” perralsam industries,
chemical conversion, Linlegy™ v Gald nannpacticles (AuNPs)
have attracted conslderalile fnteres) due Lo their exe pricnally
high swmface-tovolurme rativs and abandanee of el il eorner
atams" Recently, goll:] nannp&rﬂc]m‘ Lgwe silbravted cnormns
artention in the Held of chemical provesses due Lo Lheir anigoe
stability, seleetiviey, and catalyde activities for Lansforiation
reactions ™ The high surface cnergy of muetal MUs ek the
sorace arems very aetive, which leads fast nggrepation of the
mitnl KNP I s essendal to use a capping agent oo prevent the
sppregmtion of AUNPsAY To svnthesize stable metal NF5 i

“Biyslval nnd aterds Chimislo Divisme, CENE Noviong) Chemicol Laberarery, TF
Hoi Jheehg Rexd, Pions~<12004" india, B ace St o ko Stnmneed e
“Drparument of Pty Sawtellal fade e Leteesay, Graeslibiesd, puied 1DoeT,
(P

dipeerenenn o Aepmes, KO MD Colere Mniseant Peenfoond $35500, Bedia

e for Mderevi far Blectromier Dechmmiage [CaMET My of Sivciomsies, ool
Tperoumon Teckriigy (Mrith iverneead o adie e eeen, OF Desas 2o,
HornédTT00E, Tnale. Bivunld nepeshifnmsod pmalloom .
| Elrerzonde susplemmentary {nformation  [#N0)
LU AR AT

senilalle, New ML

IESEA | qel A JOHE B, TARAA-TEIO0

dumonstraes escellert catastic peravmance fof the redlcton of miropbenal oy YEBH. 3t roam

solubinn, the addinen of 3 stabilizing apent ic vequired to prevent
aparcrabon. Thioks have been most commonly vsed as a stanl-
lizer for Autis. Hivwevor, thioksrahilized AulPs ace relatively
ineil, Henee, further roplacemunt of rhicls with other ligands
moay ool Be engy, Chas aifecing the Tabile natuare of the AP,
Thus, surface bound ligands are vsed W osinlaia Lhe nano-
structures, but they can block the reactive surface sites, resulling
in the reduetion of catalytic activite. Therefore, to prepare suble
colleidal NPs with sufficient kability, there neads (o be a suiable
szlection ofche suriace Hgand, Furtbermore, the effsct of capping
agents on the catalvtic activity of the MT's has been investigated
and reported, ™ An inverse relationship betwoen stabilior and
eatalyric actviy has been ohs=oved, Henes, ik s necessany o
meAnkain skambing and coraleric activite of the MPs by selecting
suitable stabilizing ligands, Tone leguids are also used as suitable
vappligr apenks for the AuMPa IS0 00T skabilizee] with ionic
liguids weere syribesiaed and were obsenved o show excallent
staliilive, ™ Uhe interactiog of the MPs with ionis liquicls 15 noors
througly cthe imidasolice rng while the wlly! chain remains
away from NFP sarface,”

The reducton of s-nimophenc! s a very simople reaction for
the analysis of resetdon kincties aud improsenent of calalyiic
activive,™ "t Maoreover, Wils meacton iy g woll-konown midel
reaction For determining the aciiviey of 8 eatalvs Doeduse of the
convenience of aowolvzing e progress of the ceaction and the

b eomirret 2 b eyl Soadety, of Srersky 20t
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absence ol h;-]::u:luub:.“ In gc'.m:rnl. uizmphenﬁls are nor
teduced b.'l" KNeEH, in S TRICTRE | Vi s T (AP E A enluriona
without & catalyst. The reduction of mtre compomds ta the
corresponding amines i= an lpociant belostrizl ceaction,
Amines are the statding compuunds for oseveral synthesis
processes as intermodiates such 28 aw, innass, and amides and
furthermore, those compounds can be converied o other
important intermiediaes that have many applicadons in ape-
vultnre, pharmaceuticals, dyes, polviners e many of them are
hinlegically active, "™ " However. the disudvantage of the reac
ton for nitro compaund recuetion B Uw use ol high weoperas
bores, long reaction does and mos! boporeody e use of
ciwtly ratalysts. Theretore, it is pecessaly o develos aomuethod
far the conversion of d-nimophencl w o daminophenol in
aguesns soiution wrder mild conditions by wsing an wepoo-
priate cagalyst. An aqueons solotion of denitrophenolate oo
slivws & peak at A, 100 1. The disappearance of this peak
L ori g e prak at 108 i eerresponds tothe fornmtbon ef p-
aminephenol. This rezerion hag been preachy studied by mans
groups using noble metal MPs, dendrimers and nanorods as
wilalyses, ™™ Sevaral vesearchers bave repoited the reduedon of
pilrophens] by vsing Au™Ps: Herein, we analvzed the efficiency
ol A Oy, Im]Br for the catalytic reduction of nitrophencl. 1t
ig repor el that various nanostructured materials have besn
waed as enlilysts for the reduenon of nicrophenols under mild
reagting monlilinns, For crample, Aus- clusters, gold-paliadium
nannallews, gobd naoowires and An@Pz 0 voll-chell nano-
srraetures, have beon used aw effective catalysts Tor the reduae-
tion of d-nitmphenul ™' Mavy repors indicate chae the NPg
uzed for e reduclion of Loitrnphonol follow beo niechani smes:
(1] Langenuic-Hinshelwood (L=11) mechanmim and (2] Eley
Rideal [b-H] moechenism ™" Several reszarch groups have
analyaed e Kinelies of thee redoetion reaction I::f_',f !..rm-:l.rjng the
eoncentrabion of 4-nilrophenod aod Malli) for determining the
reacton mechanism ™% 1L hos wlso been illuseeated thar che
mechamiam for the reduckion reaction of d=nizrophenc| and
MNaBH, invelves adsorption of 4-niweplienol o the sorfier of
the catalyst, snd the reacticor could procesd throoeh che L-H
mechantar. However, i the =K mechanism, only one species
iz adsorbed on the surface of he catalys:, and the reacrion is
promoted.

L che presens study, we symthesized fonic louid [U,0 ghnt]8e
stabilized AuMPs for the eatalyliv reduetiog: ol 4-nitrophencl and
2enitraphenal. We also studled the Kinetes aod aatalvtic aetivity
af the reduction of nitroplenol using Ausi[ GG |Br The L-H
rechanism has been explained on the besls of ke data and
watalvhic activiey of Au@ic, Oy ImBr o che reduction waedon ol
A-nicraphencl, This study also propeses o deep insieht inte the
kinetes of the reduetion of nitrophenol from termodyaamic
caramerers such as activation energe (A8, enchalpy of activation
(40F) and antrapy of activation (A5,

2. Experimental section
2.1, Hinelie nreasurcments

Ao agqueons solution of 1= 10 " M of 4-utrophennl waez
prepaved and Ciwen, 20 mg ol Awd]C O lm|Dr catalyst was

R5C Advances

addeled to this solution, Fually, an aquecus solubion 1 = 170 %
of NaBH; was added to above misture. his rcaction was per-
tormied 1 Mo aungspheie, The reaction srovress was monitorgd
at 400 arm v WY, whildh is W 4y 0 4-nitrophemdae ion, by
using a U-vis adscopnion speetiophotwneter. The absorpton
peakac 400 nm decreases willy e, indicatog the reduction of
d-nirrephencl. The pseudao fdrst-order rate constanls [k, ) wore
catenlpted by titting the trst-order tate constanl eguation lor
Inf0 ) values against f (gjwith o linear Gr, where, 4, and 4, are
the injrizl abacrbonee and absorbance after o given time,
respectively. “The eorralarion coeffeients, &€, v values for this
linegr fire, varied fram 0,96 0 099, The Koy values were ob-
ined with an accuracy of —5%, The experiniental k., values
are the averape values for riplicate experimenes. The effect of
fmperature oo the &, values were studisd by varying the
wenperalurd froem 283,15 e 3RS K

2.3 Transmission clectron microscopy (1156}

To determine the morphology and sive of AuiC b Br
pregent in the acueous solution, o drap of solubion was
slaced on a carbon-coated Cu grid and air diied, 1he fmage was
ralzen by placing the samplz-containing the oid in a ' CHENAL
G2 20 5-TWIN [igh-resolution tensmission electron micen
seope operating with a LaBe filament and ata volloge of 200 kv,

3. Results and discussion

W gynthesized dondc liguid-stabilized AuNPs acccrding w
d provedure reported o ligerature.'” For this, on aquaous solution
of [0 Im B and & solution of HAUGL were riixed in the wokar
rrric of 10 1, MaBH, is ndded to this mixture diopwise with
constant stirrng: The color of the soluden wrned red wines,
comfitmite the formation of AuXNPs, as shoan in Fig S1LF
centrifuparion was pesforryed immediznede after the formation of
AUETULC el fo remenve im purities and alse obtain the AniPs
with an appropriane size disrmibutlon, The sixe of A€, In)
ewas ahsereed 10 heabnt 10 nm, a8 shown in the TEM image
(Fig. 1). The as-prepared solurion of Awgle L, Im]Br remains
gtable for more rhan a month withoot aeelemeration in the
agueons zalution. We canfirmed the formarion of AuNPs capped
with [C0Im]Br wich the help of [IWaic gpectrnacomy. The

T2 magze nf AL

=]

Fig. = [aT g mlBr naropartiches i wador,
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stubility of the AuNPs was due to the higher allyl chain length of
e fomie lguid, wiich was confirmed by "H-NAMR and surlice
colaneed Runan spectioscopy.™ Thus, Awdltf e is
stable due o protection of fhe imidazaliom g wis Lhe G2
proton ga well as steric hindrnee due o (he alkyl chaing of the
imidezolinm ionic Louid, Mareowes, a eharped layar nf ions from
the ionic liquidswas produeed around the Auk by, which repelled
otler AuNPs sl enhanced the srahility of Au@ O 0, JIm|Br.

i1, Catalytic redoction af d-nitrophenol and Z-nitrophened
using AuG O, Im]Br caralyst

The catalvtiz recluetiom af d-nirophenel and 2-ntoephenol 1o
thetr coresponding derivatives, Faminophenol and 2-aminoe
phenol in the presence of Matitly was chosen as the model
reaction o investipate the catalvtie selivily of AT Cielm]Br.
Fig. = showws the time-dependent UW-vis abserpiion spectro for
the reduction of 4-nitrephonol usiog the AuE{CCplm]Br cata-
lvsr an aouenus soludon of d-nitresbieno] shows an gheorption
peale ar 318 nm in the Uy vislhle reglon, but an additon ot
Malilly, the peak shifts to 400 o due o che Zormation of 4-
nintophenolare jons, The prak inlensioy at 400 nm immeciarely
starcs bo Coemease willn e [enmation of a new additonal peak ar
300 oo, whiel vorcesponds to the formation of 4-aminaphenol,
T sddedition, che yellow color solution of 4-nitroihenn]l beging o
disappeat with e and acoloarkess solution s observed, which
ineliesates e eompletion of the ragcton, We liave slan pesformed
thee reduetion of 4-nilrophenol in the absence of AwE{C . m|
B The peal covresponding to the phenolare fon ar 400 om
retesined unaffected with time, sngeesting that the reductiom of
teptitrupdienol does not cecur in the absence of 2 catalver,

A sbimilar experitnent was performed for Zanitrophens| and
sirnilar reaulis e Tor d-mtraphenaol were observed, Mitrogen was
1.?IJI||_TL!L: Lefore the addition of NaBH, to remove eli szl
uayveen in water, which reacts at a taster rate with borehwdrde
than nitrophenol.

1.2, Winetic analvsis of nittophenols

Tl enlenlaed rate eonstant of the teaction (7 & peendn first-

prrelin role constant [..!:,.,H‘.] due to the precence of exdeess Nalll,

1.2
et FE 151 1]
— 30 mir
== BL il
09

Sumin

Ahs

0.8

0.3

420
Warvelangth [nm)

280

430

Fiy, 2 Time-dspe-dent LVe=v s sbisorplon specira of S-nitrophene.
retuced by MaB<y i the presesce of dagt i Ml be cazanst
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compared with nicrophenols. The apparent rate constant wis
calculated waing eqn (1) far a frst-order reacrinn 5
FA " vy
I I'-‘_.II_D.J e 1)
where 4, Is the absorbance of nive compounds st time. in
secod (5), &y, is the appazent rue constane,

The reacton ldnetics was investigated by maasuring the G,
valucs Tor the reduction of nitrophenol. The mte of reaclion was
detcrmined by measuring the decrvase in che absorprion
ntensity 8t dpay — 400 tm of the phenolabe ionwilh time Sor the
reduction of nitrophenclys, k., was caleulated from the slope
obtained by plotting niA/4,) ve dme. the &, valuss were
determines! for d-nitrophenal and Z-nivephenol and glven in
Table 1.

According Tabile 1, dhe b valuc for snimrophenal is 1,00 »
1 57 whicly s hiphe: dean that for 2-nitrophenol [773 =
1075 " nsing the Aug|o,Coulm|Br catalyst, The difference in
Ry volues Bs explained en the basis ol e position of the
by eyt substitaen: in the sromatle dlog. In nitrophenols,
loweer &.pp value for snitrophenel tan hat of 4-nittophenol is
achieved by mercly chunging e position of the hvdrogy] gronp
freom 4 oo 2 position, The reduetion ocours by the domation of an
electron from MaBH: o the MO, group, The geny mesomeric
donarion ix more cll@clve than ortho mesometic donation.
Thug, 2-nicrophenol is mose stabilized duae to the existence of
intramolecular Bydroycn bonding betereen the <0OH and =N,
praups wnd therefose, Lnitrophenal i lese reactive for the
rechuetion resction compared o 2-nlrrophensl

Purthermone, we detsrmined the oomover numhber (TON)
aned el Lun ovel frequeney (TOF) of Awg OO Im Br catalyst
te cewice che efficiency of the eatalvar. In 3 haternpencous
enralynis renction, the TON of carlyst is the number of substrale
muleenles that can eanvert into products veing 1@ of eataiys,
wlile 'TOF it caleulated as TONtme. The subsrrate and eatelest
voncentrations used for the reduction are L1 = 10 % M wnd
w02 g LY, respactively. The TOF was found b be 1.8 « 107
molecules per g pet ¢ for AWE[C.CoImir varalinl wsing the
lallrwing equation:

inAx

TOF= -
o st

2]
where ymp 1 the nibial number of melss nitrephenal, X is the
rorversion of nitraphenal, & §a che malesular weight of nitro-
phenal, wis the mass of catalyst used Lo the reaetion (ghand ¢y
the veaction time (hl.

Wie alen tegred che eatalytic setivity alter recyeling the A
[yl Hr catalyst, and it wax vbserved o be easily recyelable
and rensahle. Vhe Aws|C Gy lin|Br catalyst was recveied friom

Tabla 1 The kg veloes for the reduction of “trophianals e
presence of AuE ot halm]le as cataval gt 23815 B

5. Mo Hitropaencls O
1 A-Mitruphenal Laa e g™
2 resdizrophenal Pt fhe g (i



Aapar

the reaction misiure by centrifugation, The camalytic actvity of
the revwiled Au@fCyCdm]Br catalvat was examined on e
basis of &y, values for the reduction of d-nitrophenol. e
concentrarion of Uie catalyst was 20 ppuo. After recycling, the
R value vas found o be 275 # 107 5 U owhich wog mered ro
be luwur than that of the pure earalvst. The lower Eapp Vilue Tor
e A, ImBL catalyvst may be due o loss ot 2 eemtain
apvount of catalyer atter the firke carabee cvele iy the condrifi-
gaton and washing provesses, We recorded 1M ImaAges of
A CCy Im v after the fimk evele, g8 elown in i 4, The
shiape and size of AnHEs e affected, which indicates chae
fhie AUNTs are stabia encugh Lo demonseeate catalyie activity:
‘Thus, the decrease in Fapp voluz ufter the fsst use is due to the
loes 11 amounl of earalyst during reoeling,

A3, Reaclion mechanisim

The Lingmuir-Hinshelwood (1. H) mechanism has hreen
proposed Ly Wunder ot el for investyulinr kinerically
vontrolled sulaes catalyic reduction reerions of s-nitrophennl
by AWPt nanoslroctures inumobilized with splwerical poly-
alectrolyte Brushes 2 According to this mechanism, the metallic
nanoitrueture provides 0 surface for e somabitie reductinn
process o take place. ™™ The BH,~ lony adsorh on the surface
af Au¥Ps and transfer hydrogen speeies ™ the suface of the
AuMPs. At the sume fime, 4njuoplienel aise adsorbs un the
sarface and is reduced o d-aminophennl by the BHy  fons.
Finally, 4-amincphencl detaches w froe the surface of the NPs
for the nest catalylic oale to begin, The catalvtie reducting of
the nitrophenols wich ﬁn;i_]f;[lf.':l:-_,.-lmjl{r 5 A heterogeneis
cabaiptic reduction resetion. Uhe  hoteramenonus calulytic
rediction Leaction ean take olace eilhor by the L-H or the #-12
(Miey-Rideal mcehanism). T the case of the F=R mechanism,
nly ane of the ceactant maolecules is delsorhed on the suifaee of
e carabvet aid reacts with the other jenetant molecules, b Lhe
case of the T-H imechanism, hoth sulstmte malacules, wino-
phenol and BH, , get adaorhsd o e surfies of the catalys:
and then. the reacliom is neonrs, A reaction meehaniem for che
reduction of d-nitroplicnd can he investiguied in mwo ways: (1)
welcrmination of Ko valuiz with diffzrent conecntration of 4
ritophonal and (2} deter mingrinn of Eupge values with different

R3C Advances

concenirations of NaBIL, In the L1 mechanisme, the Kappvalue
decreazes with the coneentracior of d-riitruphenal, while it
inerenses with the conesnration of MNali Ly Hvsever, i case of
the O-R mecheniso, the Kopp vl incrcases with the coneen-
trabion of snitroplencl, We kiuw that the reduction of 2-
nitrophenel is a firsconler reaction with respect 1o 4-nitne-
phenal. The k), values of the catalylic reduction reaction are
progormional to the sutface aren of the materials. The kinetde
rate cousrant can be determined pgi0-

dL‘h’“!

= bepp =y Sy (3
cle

In terms of the Langmoir—Treandlich isotlcrim
e
,IJI. - _..L 'l
. b e
I+ 1K)
Far
wihere 4 s the surface coverage of substrate 1, ¢, Uie adsorption
constant of the respective compenents, «; the coneentration aned
# the heteruguneity or the suile marerials, The reatrungement
of eqn 4] gives an ecn (5), which tan he vsed to model the
cabalytic aetivity.

A8 Kraon ) Ko e, )™

dihyp .
- = - s iII:-~|l|-|:“\.|-" [;J:

di L= Wi+ {Bw e )™

-

Thus, kg s given by

[ P i . ) il
i Bl e, )

(h+ Wil | (B g m, )" Y

where & s the melar taw constant per square merer of caralval,
Hpp 18 the sdporption covdicient of the nittocomponnds, and
g 8 the adsorption woolfeient o BH, 7. The plot of the R
values vergis the concenimiion of 4-nitrophene] a0 feed
coneenteation of NaBH, el 1 = 107" M in the presenee of Auid
[eatchm]ir at 298,15 K are wiven un Fig. 4. The b, values

4.5
[
x
3
& 1.5}
- n
0.0}
0.0 0.6 12 18
e (104 my

Fig A4 Plocl Eog VR 2one of d-rinophanal 0 the presanoe of Aug
Ca e MIFF catalvsl _ings drawn to guide e reater s eye
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Table 2 Ternpsrature depordoen.

tape SalUEs Tar the resuetlan of 4-
nitrgabiznsl and 2-ritrop terol

Temnaramies A=blitrophenal, 2 Mitrwphenal,

8, Mo K) R I 1 LA a1 e
1 Pk B 1l [ ai
i N1 110 [} e
K| A5 .14 1L.74
4 FALL3 .81 s B
5 ai8.13 17 haid

decreared with inerease n coneenteation of 4-nitrophennl,
simitarly, the plot of & values s Lie concentration of
MaltHy with o fxed concentration of 4-nitrophenol or 1.1 »
10 * Min the presence of Augld: . Ol Bral 296,15 K 1s priven
in Wir, 5. The &, values incressed with inesosge nothe
concentration of MaBH,. Thus, tha novlincer varbanen of the
Eopp values wirh respect o the concentmtion of 4-nitniphenal
and MaBlT, shows thar the reduction of Aeniibropthenal follows
the I-IT mechanisy, The number of melecules sdaohod o the
surfacy of the AnE 0,0, I Br nonocatalyst incneases with the
inerense northe eoneentradon of 4-nctrephenal and e, e
sutface boenmes saturated by A-niceophenol molzcules,

Chig leady e oa deerease 48 concentration of BH, ™ fons
apprmaching the surfuer of the Au@CoC, I ]Br catedyst, henee
lowering the i of hulrogen transfar feoon BH, jon 1o the 4
uitraphenol molecute, This confiems that the Aad ©,0;,Im By
catalvzed reduction of mitriphenol acours aecording te the T-H
mechanisn.

3.4, Themodynamics study of kinetics of the reduciion of
mitrophenal

We myvestipated the temperature dependonl radustion reqcton
st d-nitrophenct and Znitoplienol vatalyeed by Ao, Im]
e ar Fve different temparatures. Tle &gy, values for tho
reduerisn of d-nitraphenol and Zaitrophenol ncresed with
dhe inerumae in temperatare, as gven in Teble 2, boiuse of an
increase i the diffusion of reactant solesules.

IEFA8 | 75 Ao, FOUA B ARSAA=3HTAN

Papar
<0
EA1N | ™
e
B
&
=
8.4 F N A
A5 ™

34 CFT) 542

A000T [k 1)

318

Fig. & The Arrhein us plows ol |2 kygy ve 17T for the seductlon reacion
of d-ritrap mannl (A apd 2-pitvostenst (W) with BMaBH, ol diiforesl
L i < T

The activation energies (F,) for the redoction teaction of 4-
uilruphennl and  Z-nitrophencl were determined from (he
Arthenigg egn (7)1

lnd =1nd- 76 (7]
where By, is activation energy, A 05 Arthenius toetor, T s
temiperature and # s the iilesl gas constant. The values of £,
were determined lron the slipe of the plat of ln & v 1T, as
shown in Fig, g and Table 5.

The aetivatden parmmeters for (he catalviie redoction of
nlrophean! using AuNPs dre surmmarized in Table 3. The B,
valucs [on the reduetion of nicecompoonds, mainly for 4-
sloophenc] eilalvaed by different metals and metal NPs, have
zean determined by meny roscarch proups: For examsle, the 5,
valuzs Tor the reduction of d-nitronhenal using dendrimer-
encapsulated poalludium WPy and for a palladium nanneage
scrucrure arve 30 30 mol ' and 109 k] mal T, respecrively s

I this study, the netivalion cnergics F, for J-nitrophenal and
Zenlrrophencl are 99040 end 10039 kI mol ', respectively which
are insenod sereament with lleracgee values e vanfirms chat
the reaction folloes che 0-H mechatisi.

rhermndynamic parameters such as activalion cotleslpy
(401") and activarion entropy (A5 for the reducton ol d-itro
phencl and 2-nirrophenol were cetzrminzd using the Bsring
equation (eqn (8]

! 'i'.'.‘ " Wl 5" ) A FPR =
=" = ]“(ﬁ ,’ k=5 =7 i
& — AN — TAN [}

wheare Wi 13 the rate constamt ,'E_J'fll.I Bojs the universal o
conswant, Tis temperature (), iz the Plank constand, &, is the
Bolrzmann constant, and &G is the Gibb's free eneng. The
thermodynamic parameters AR and AS" were ablained from
Fig: 520 and represented fn Table 3.

Thevalies of &y were LI and 9,77 571, currespending to 5-
nitroplienal and 2anirephenol, respeciively. Morcover, the &,
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value is highcr for 2-nitraphenol compared with chuat of 4-
nitrophenal, which reflects the rate consrne [fappd diata, STimilar
trend is observed for other activarion parmeters AR and A5%
To procezd witli e reduction rezerion, for Znirrophenal Lo
adsorbs on the satulyst surface, itneads m eross a Digher ene iy
barrier compared with (hat for d-nitraphenal. This, the vens
tivity of mcrophenol i3 depeadent on the suharituron posizion
of the hvdromd groop, wlich forms che inrramolecular
hedropgen hond with the nito group; thiz is also confrred from
rhe kinetic dats. The insignilicant difference in reacrivisg of the
rirraphenels is observed due w the different abilieg of the
nirraphenals to fonm inwuneleenise hvelrogen hones. Heree,
the ANMPE in the presenca of [l:_.(:,.,lu-.jl:r shony excallent cata-
lytic zerivity. The detabled mechonism leas Ieen explained in the
carlier section,

4. Conclusions

Lt conelusion. we synthesized and characerized foni T
stabilized Auwga{,0, Im|Br in water with an average sive of
M The eatalytic aedvity of Au@! 0 Cyalm Be Tor e redues
tan al nitrophenolzia the presence of MaBH, wasesarined. 1 i
The kinetics of reduction of nisrophonels was |nvesiigted
wailg Augo[0, 0 Im]Br as o catalyst, and caocellenl catalys
activity with wood recyelability was obseried over muldple oycles
of reduction of nitrephenols. [2) The &, values [or the redue-
sdon of 4-nitraphers] iy higher than tat o te ceduction of -
nitraphenol becanse of she intramelecuiar hvdioren bonding
oresent in Zeoivreghescl (3) The L-H reaction mechunisn for
the weduction of micophenols by AG@E[CCIn B was
coniinmed un the basis of the kg, values and thennodsnamic
parameters, (4 Thermodynamic parametess sach as AR, A8,
AGT and E, fon the ceduction of nirmpherol were deteriminesd Ly
remperaciie-cependent kinetie seadies osing rhe Arehenius and
Bavring equations. The resuls obraimed in rhis investisstion ane
usetul tor the fabricalon uf highly efficient merzl nanoeatalvses
nsing bonwe lguids as stubilizing agents for the raduetion of
nirraphenols,
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SYNTHESIS AND INFRARED CHARACTERIZATIONS OF COBALT SPINEL
FERRITE NANOPARTICLES
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ABSTRACT

This paper reports facile synihesis @nd Infrared spectral evaluation of coball spinel firrite nanoparticles, Cobalt
Forrite nanoparticles were prepared by sol-gel aulo combustion technigue using citrie acid as u fuel. The fuel to metal
nitrate ratio was derived ag 1:3 using propellant chemistry. Different Synthesis parameters such as fucl w nitrate
ratio. pH, synthesis temperature, stitring speed and annealing [emperature were optimized and the same arz listed.
Further, the prepared nanoparticles were characterized by Infrared spectroscopy (IR) for chemical idenufication. The
roem tzmperature (300 K) TR spectra revealed the presence of two chancleristics absorption bands near 400 em”!
and 600 em confinming the formation of cubic spingl structure of prépared naneparticles,

Beyvwords: {,_'.:Fb.-:‘.'h‘_;'::r."rfi':e_ .5':}.!—5-&! b eeeelusiion, f?{ﬁ'ﬂ!ui

L INTRODUCTION -

Mancorvstalline materials are the subject of intense research because of their prospective applications and
fescinating properties. Manostructursd materials are considered very striking as compared to their bulk counterpart
as they demonstrate advanced physical and chemical properties because of the quantum continement, smaller size
{nanometer dirsension), high surface to velume ratio ete [1-2]. The synthesis of newer materials sl nunoscale level is
attracting the great aftention of sclentist and technologist in recent yours, The size, shape and purity of the
nanostructured materials are more important t modify the properties for desired applications [3-4].

The mugielic properties of spinel ferrits nanoparticles have boen of great concern in recent years due to the nanosize
cumstituent puricles or crystallites. The mugnetic properties of the fervite nanoparticles are found Lo undergo
chanpes due to superparamagnetism, surface sereen effects and alwo with their cation distribution which depend oo
synthesis method. Much attention has been devoted o investigations of nanusized spinel ferrite particles because of
their potential applications m several srens of microwave devices, recording media, magnclo fluids, eatalysis,
magnety refrigeration. systems and gas sensors [3-7]. Mugnotic namoparticles of spinel farrite are found o o
thermally and chemieally siable, duat’s why they deserved their applicahilicy in special kind of applications.

Spinel ferrites recognized by the fornoula MFPe; Oy (whers M is a divalent cation like Co, Ni, hn, Mg ele, ) sire one ol
tha miost interesting magnelic nanoparticlss due to their applizations in diverse ficlds. The unit cell of a spinel fermte
crystal structure consists of a cubic closed pack arrangsment of oxygen iong with 64 Letrahedral (A-site) and 16 of
actehedral |B-site], Out of this, 8 of teirahedril (A-sites) and 16 of octahedral [B-site] zites sre pocupied by the
meral cniiens. The properties of ferrites are strongly influenced by the material composition, microstructire (which
is sensitve to preparation method), type and amount of dopant cte. Muny synthesis processes have been illnsrated
in the literature for the synthesis of spinel Ferrite nanoparticles. The synthesis methods include ball milling, sol-gel
coprecipitalion, hydrothammal eoc [8- 10].

Tn the range of different methods of synthesis of spinel forrite nanoparticles, sol gel auto-combustiun technigus is
fairly simple and cost cifictive involving both chemical snd physical precesses [11]. The Sel-gel auto combusticn
method is based on pelling and  subscquent aute combustion of an aguecus  solution  containing
niteates/chloridetsulphates, fuslichelating ngent, giving 2 volumincus and fluffy powder with larger surfncee area and
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better  erystallinity. Oxidizing motsl sslts, such as metal nitrates'chlorides/sufhates, and a combustion
agent/chelating agent (fuel}, such as citric acid, polvacrylic acid or urea are used a5 starting matarials, Due to the
geod competence of chelating metallic jons and 10 low decomposition temperatures, citric acid is approprinte for
obtaining precursors of transition metal ogides, The vreunic fucl/chlating agent plave an lmpertant role in synthesig
process. It s the fuel for the sombustion reaction: which frms l;umplﬁx-rs with metal fony preventing the
provipifslion of hydrosslated compounds [12-13].

Cobalt ferrite (CoFe0.) with high magnetoarystalline snisulropy, high saturetion magnetization, hizh electrical
resistivity, high cosrcivity, is one of the best candidate among the other spinel ferrite for various applications |14-
15]. The cubiz spinel structured cobalt ferrite, CoFe 0y, represents 1 well-known and important elass of ieon oxide
materials. The (0 ions form f.c.c. close packing, and the Co®' and Fe”' ocoupy eithier tetraladral (A} or octahedral
(B interstitial sites, Cobalt farvites, tvpically inverse spinel fervites, have b2en extensively used in electronic devices
because of thelr large permeability at high fiequency, remurkably high clecrical resistivity and high seturaion
magnetization [16-17]. Thus, herein we repore the facile synthesis and Tnfrared speotral evaluation of cobalt spinel
territe nancparticles prepared by sol-gel auto combustion method.

. EXPERIMENTAL METH(}D

Materinly

Criball nibrate (o (MO GHAD), Terric nitrsle {Fe (MN06)s SELOY and citric acid wers vsed a3 2 rew malerals for
snl-gel autn combnstion synthesis of CoFeyOy spinel ferrite nanoparticles. All the reagents usedd for the synthesis
were-nf analyrical grade (AR and nsed as received without further purd fication.

Preparuiinn

CloFeyOy apingl ferrite ranoparticles were aynthesived by sol-gol auto combustion method using citric acid as & fucl.
The stoichiomewic proportiens of metal nitrates to fuel (citric acid) ratie as 1.3 were taken ints separate glass
beakers. The mixed soluticn was stivead for 20 - 25 minutes to dissolve completely into distilled water, After
complate dissolution they were mixed together. Ammonia was added drop-wise into the solution e mljust pH value
at / and stabilize the nitrate-citric acld solution. Then the neutralized solution was constantly magnetically stirred
and heated at 90°C - 100°C for 6 h oo 4 hot plate On the formation of sol-gel, very viseous gel the temperature was
fiarther raised up to 110°C o that the anto combmistion of the dried gel started and finally powider was obtained. The
reaction mechanism of Celes0, is depicted in 2. 1, The as prepared leose coball Territe povder was prinded for 40

minutes and annealed at 620°C for 6 h in muffle furnace, The flowchare of the sel-auto combustion mmchesis is
shovwn in G 2,

EJESFE g
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Fig. 1 Renction mechanisin of CoFe,04 nanoparticles

Firble I Vorigus synifesly parimelers vpiinized dyring sol-gel auin cambustion symkesis aof Coley0d, naisoparticles

| Purity of raw materinls 99.9 %
Fuel Citric ncid -
Fud to nirate ratio 1:3
Mixing TTniform

pH 7
Temperature . 90 *C — 100 *C
Stirring apeed H0U rpm
Annealing tempernture and Lime 600 *C lorah

Ammonia
Pietal nitratas solution

T

SETC G rlindlng

Final prr:aum.‘-t

| o o] ‘u
metal nitrates J funl = 42) R 1

Fig. 2 Flowchart of Sol-gal anto comibicsiion method
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Gel — Bubbling — Combustion

Fig. 3 Step by step Process of Sol-gel awle combustion symhesis

Characlerizmtion

The prepared nanopariicle of cobalt ferrite was characterized h}-‘ Infrared & ECLroscop y (TR) Lechnigue. The roon
Lemparature IR speatrum was recerded in the range of 400 cm "to 1000 wm” using infrared speutrophotometer, For
recording TR spectra, powders were mixed with KBr in the ratio 1:100 by waight to ensure uniform dispersion in the
KEr peilet. The mixed powders were then pressed in a sylindrical die to obtain clear disc.

I, HESULTS AND DISCUSSION

The Infrared (TR) spectrozcopy is one of the most influential snulytical techniques, which offers the possibility of
chentical identificstion. The technigue is hased upon the simple fet that 8 chemica] substance shows marked
sslective absorption in the infrared region. After the absorplion of TR radiation the melceules of chemical substance
vibrate ot many rates of vibralions, giving rise 1o closed-packed absorption bands, called TR alwarption spoztrum,
which may extend over a wilde wavelength range. Varicus bands present in IR spectra arc corresponding to the
characteristic functional groups and bonds present in chemical substance. Thus, an [R spectrum of a chemical
substance is the finger print ofils identification at least for organic compounds, Infrered absorplion spectroenpy has
been sed to study the ecourrsnce of various ahserption bands in the spectra and thesze have heen analyrad o the
basic of diffren| caticers present at the (A) and [B] sites of the spinel leltice.

Thus, we have employed 1R spectroscopy wechuique in the presmt study, The infrars! {TR) spectrum of CaFeaCy
nancparticles wis recorded in the remee 400 cm " — 1000 cm . The ra-cm l:ewpl:rutma {'.5 00 K} recorded spectrum is
depicted in fig 4. Tt the spectrum W,'q;) abzorption bends al 33030 con’ and 360.40 em’! are observed, No absarption
banils wers IZ-IJE-H'\'E'J above 800 am™ . Mormally, the absorption modes within 1000 em’™ rnge are atuibuted 10 the
bamls bebwcon insrganis elements. The higher fequency band v, and lowet frequensy band vs were cheerved in the
range of 600 — 50H) cm b oand 450 — 260 em” end wag pssigned o tetrahedral (A and octzhedral [B] metal

strerching, which are congidar o be the typical bands I:rf spinel structure, The differones in the band position [ and
s 1 expeeted because of the difference in the Fe''- 0% dislances for the octahedral and tetrahedral compleses [15]
The values of ahsorption equency v, va. K, and Kq are listed in mble 3,

A2
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Tabde 2 Violues af infrared ahyorpiion frequency hoad positions (vp and vo) and force constants (K, and Kq) for Cole0,
_ namepardicles

Parameters ll CuFegily

vy lem™) 530,33
\il(:m‘“lj 36040
K. (MNim) 1175
By (N m) 63.28

IV, CONCLUSION

Cobalt ferrits nanoparticles were successfully prepared by scl-gel auto combustion technique using vifric acid as a
fiscl, Thfferent Synthesis parometers such as fie] o nirate rado, pll synthesis temperamre, stirring speed and
anneafing temperature were oplitniced. The room lﬁll.p..mtme (300 K) IR specira revealed the pressnce of two
— dlaraﬂte:rjsnts abearption hands near 400 cm™ and 500 em”! confirming he formation cublc spinel structure r.:lt

prepared nanoparticles. ‘The difference in the band position (v, and vs) was altributed ta the difference in the Fe''-
O distances for the cotahedral and tetrahedral complexes.
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Abstract: The presant work deals with the synthesis, structural and mognetic characterizations of pure and zinc
doped nickel ferrile (NiFe,0y and Ni 20y .Feall) nanoparticles. The WiisZies:Fealy nanoparticles were
syithesized by sal-gel aume combuston method. X-ray  diffraction {(MED) aml TFourier transform infrarcd
apecrrosccpy (FTIRY techniques were used for the characterization of the preparcd samples. ‘The stractural properties
were estimatsd from X-ray diffraction (XRD) studies. The principle absorplion bands correspond to octahedral
lutlive site was observed from FTIR spestra, The averape particle size was calenlated by using Dsbye Scherer's
farmula and the obtained valuss are of few nanomoter. The M-H curves recorded at room temperature exhibitz a
typical hysteresis loop indicating that the sample exhibits farrimpmnetio behnviour. The large coercivity (H.) values
indicate nanocryetalline nature of the present samples. The cosrcivity, saturation magnelization, remanence
magnetization and mapneten number found o be influeneed by zine doping.

Lrate of Submission: '?Ea-ﬂﬁ-?.ﬂlﬂ Thate of acceptance: (5-07-201 B

I. INTRODUCTION

Terriles are magnetic coramics of grest importance in many technological applications oo account of their
various electrical, dielectric and magnetic propertice. Farites with cubie spinel structure forms an impertant class of
wagnetic materials and exhibit interesting alectrical smd magnetie properties. Owing to their numerous applications
ferrites are being studied from last <ix to seven decades with a view to undemsland and improve their properties for
suitable applications. On account of their eombingd eleenic and magnetic properties they show wide applications in
weehnology, particalady at high frequency [1, 2], Ferrite materials {ind high frequency applications dus o their high
permeability and pormitiévity [3-7]. These matr.-cri;ﬂs are being vsed in tranaformer cores, antennas, radic frequency
coil and radar absorhing materials (RAM) [R].

The lieraturs repori mainly fucuses on namosize magectic materials having significant potential for many
applications: Research in this arsa for beder and Im'prmed materials siill conlinues os they find some new
applications, During {he list dendes thers has baen an interast in developing and understanding the basic mappelc
and electrical properties of spinel ferrite af nanomeiric scale. The progress made in the area of nﬂmtﬁchnnl-n,gy in th
recent vears has motivared the scientist and technologisl o synthesize spinel ferrites in nanometric size and
sharacterize them Hor their stroctural, electrical and magnetic propartics. Tt is well known that the propenties of spinsl
ferrires ara changed when the size of the particle reduges from bulk to nane.
lu the recent years, the desizn and synthesis of magnetic nancparticles of spinel ferrtes in nunosize has been tha
foeus of intense fundamental and applied research due o lheir enhancad properties that are differant from those of
their bulk counlerpurls [9]. Technelogical demand of high performance devices hus triggered the synthesis and
rescarch in nancscale spinel ferrite. Nanosizs spinel ferrites find applications in high density magnetic data sy
[10], microwave absorbing material [11], magnatic reconance imuging [12], targeted drug delivery [13], magnetic
fluids [L4], bictechnology | 15] eto.

Mickel ferrite is v well-koown hard magnetic material with inverse spinel structure, The saturation
magnetization and cosrcivity af nicke! ferrite iy higher than te other nickel, mangansse ‘.‘rpll'lt:l ferrites [16]. Wicle!
Gerrile is the most imporant and abundant magnetic materials that have large magnetic anisotropy, mudefats
saturation magnetization, remarkable chemical stability and mechanival hardness, which make it good candidate for
the recording media [17, 18] The chemical composition method of svmhesis, natre of dupant, site profirence of
duspunis ele parameters strongly influences the souetural, electrienl and magnetic properties of spinel ferrites |19,
20]. In the present shudy, the effect of Zine doping on the magneric properties of nanncrystalline nickel ferrite
prepared by col-gel aute combuztion method 1s reported,
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II. MATERIAL AND METHODS

Preparution

NiFe.0y and Nige:Ztin+Feal0a nanoparticles were synthesized by sol-gel auto combustion method using
citric acid a5 2 fuel. The stoichivmetric proportions of metal nitrates to fuel (curic acid) rafio as 1:3 were taken into
separate glass heakers. The mixed solution was stimed for 15-20 minutes to dissobve completely into distilled warer.
Aler complere dissobition they were mixed together. Ammonia was added drop-wisc into the solution ko adjust pH
valuc to about 7 and stahilizs the nitrotesitric acid sohtien. Then the neutralized szolution was constamly
mapnetically stirred and heated at £0-00 C for & h oo oa bl plate. On the formation ot sol-gel. very viscous gel the
temperature wis Turther raised up to 120 " 5o that the isnition of the dried gel slarted und Gnally powder was

obiamed, The as prepared loose Nickel ferrite povnler was grinded [oe 30 minutes and aunealed at 7000 for 4 lin
routfle furnace,

i terigations

In the present work, purs and zine substiloled nielel ferrite samples were synthesized by sol-gel auto
combustion method and characterized by X-ray difftaction technique. Xeray difTmelion patterns ol all the smples
were recorded at room fempiraiure by using a Kegaku Miniflex-TT X-ray powder diffractomerer operated at 40 kV
and 30 mA. Che diffraction pattems were recorded in the 20 range 20° to B0° with scanning rate of 2° per minute
using Cu-k, radation of wavelength 1.3406 A. The vibrational band position was estimamd from the FTTR
speekroscopy. 1he magnetic properties wore measurad using pulse field hysteresis loop techmque at room
temperatre Mdaumals Mumnbai),

11l RESULTS AND DISCUSSION

i, 1 depicts the XBLD pattern of zine doped nickel famrite nanoparticles recorded a room temperature. The
analysis of XKD patierns reveals the formation of single phase cubic spinel structure for doped and undoped nickel
ferritc, All the peaks in the XRID pattern were indexed by using Dragg’s law, The presence of planes (220, (311),
(222), (400), (422), (511) and (440) in the XRD patiern reveals the cubic spinel stucture of all the samples. 1t is also
evident that all 1he peaks are intense and sharp, Mo impurily peaks were observed, thus the samples are single phase
in nature. 11 9z alao evident from XED pattern that the inrensicy of Brage's peek is higher and the peoks are oroader
Similar XKD patterns have heen abserved for spinel ferrites in literaturs [14]. J

Tdoen
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Flg1: XD pattern of Miy 5y s Feally

The intencity of (311) plane i3 more 25 compared to other planes. The latice constant [a) values wers
caloulated using standard relation, y
a=dyh* 3y A )
Where, (d) 1s incerplanar spacing; (h k [} is Miller Indices,
The chtainzd velues of the lattice constant {a) are listed intable 1, The increase in lattice constant with zine
a5 compared to the pure nickel ferite and variation in lattiee constant can he interpretad on the hasis of the jonic
rachi of the constituent fons N°°, Zn®", F&™", The substitution of Zn™' ione in place of N1*" leads to merease in latdce
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constant. Sintilar behaviour of lattice constant was reported in the lilerature [15]. The values of structural parametar
like X-ray density and unit cell volume also caleulated and listed in table 1.

The particle size was calculated hy using the most inlsnse peak (3 11) amd using the Debye-Schurrer relation
$or small and uniform sized cubic crystals mentioned below [18] and is found 1o e 10 nanvmetar size | Table 1)

= Soeosé

Fourier fransform infrared speciroscopy

Fig. 2 shows the FTIR specira of zine doped nickel ferrite (i sz TeaCly) rano particles, These spectra
were recarded in the frequency range S00-4000 em™'. Two main broad metal-oxygen banids arc seen in the IR spoaira
of all samples. Thess two bands, aceording to Waldron atiributed, band around at 20U e’ and 600 em™ contirms
the spinel ferrite structure.
''he hizh fraquency band vy is vaused by strevching vibrations of tetrebedral metal—oxygen haind and low frequency
abzoration hand v (s due to the molel-oxygen vibrations in cetahedral sites. The difference in frequencies of bands
v, and v, may be duc w changes in he hand length [fa™ - O at tetrahedral and oelahedral sites.

e .
E = ‘_""\-.r.h_\_“_\_‘_“‘k ”
ke e iy
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Fig. 2 FIIR for NigcZnpasFe;04 nanoe erystalline material

Mugnetlc properiies

The magnetic hvsterssis curves for ne doped nicke! ferrle { Nip ssZns3:Fea(s) are shown in Fig. 3. These
hysteresis curves are nged to determine saturation magnetization (M), remanence mugnétization (M), remuncnce
vatio (MM and coercivity (T1). All the values of magnetic parameter are listed in table 2. It 1 evident from tables 2
that the satwration magnetization, ceercivity and remencnt magnetization et decrense on doping ol zine ions. This
may be due to the fact that zing is a nonmagnetic ion and have a lendency to cocupy \etrahedral site, This leads o
decrease in A-B inferastion and therefore all these magnetic paramueiers are decreazed en doping of =ine wns in
tickel ferrite. Similar results arc reported in the litersiure for spinel ferritc [14].
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Table 2: Samration magnctization (M5, Remanenee magnetizaton (Mr), Coercivity (Tle) and Remanence ratin

Effect of Zine doping on Struetural and Mogneiic properties of NiFe,0,; Nanoparticles

T 08 00
H (Tesla)

Lo

1.5

Fizg3: M-11 plotz recorded at room temperature for Ni. o.fn,,:Fe. 0, nanoparticles

{MrMs) for doped and un-doped nickel ferrite

Ms Mr. .
Sample (emw/g) (emu/g) (Oe) M rTvls
MiFe 0y 4540 12.16 175,88 (.301
Wi gefnipszF ey 42.83 B873 15311 0240

IY. CONCLUSION
The nancerystalline pure and wne doped nickel Territe were successfully symthesized by sol-gel aulo
combustion technique. The X-ray diffraction results showed the formation of single phase cuble apinel structure
The walue of crystallite size confinms the nanoerystalline nature of the prepared ‘H’Irl‘ll‘ll':::. The structural paramaters
are found in the reported mnge. The subslilotion on Zn jons in nickel ferrite increases lattice constant. The
abzorption bénds in VLR spectra show formation of epinel cobic structure. The substitution of zing ions in niebel
ferrite reaults in decrease of magnetic properties of pure nicke! ferrite natoparticles.
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Cdacinoey namicompozite thin fifm hove been senthesized by uving sirmple chermical bath depositin
rechnigque, The deposiced thin [Tim hos been choracterzed by X- ray Miniflex I diffrecomcter. The abserved diffractian
patterns wers well fitted with che stondard [CPDS cord dowe: 77-22046 of CdS. The CdoaMm o5 thin film, exhibit the
hexogonal crystal structure. The SEM micrugruph shows regodaely arvanged flhrous netwark well covered pver whele
substrate. The ahsorption spectra show maximum ehsorption in wltraviolet regivn wid less absorption i e visibh
regfon Lags abpprotion and no any absorption peak in blue to visible region henwe composition may Be oodvantogen s
far design of sobqr cell davice applicatfon, The phsarved tronsmittonce was 58 %0, The SdoeMmosS compasition exhibit
maximum band gop 378 el indicates that the compostion fs lo Ge switubly appliceble gy solar sl window koyer
.

Kevwords: Chemnizal bath Deposition, CalMnS thin filme aptical Band gap.

Introducton:

‘The power from the sun intercepted by the earth is approximately 1.8x107 MW, which has many
thousands ab times larger than the present consumption rate on the earth of all commercial energy sources,
It is free source of enargy. Itis available in all places of the world where people live. But the conversion of
salar energy i to usable form is the main challengs to human being [1, 2]. The scientists and researchers all
over the world are trving to [ind the easy solution for converting sclar energy i to uscful form to provide
daily energy need, The differenl kinds of photovoltaic solar cells, photoelectrochemical solar cells,
aptoelectronic solar cell devices are the output of their efforts. The cadmium sulphide material is the most
important chalcogenide, Tha direct hand gap, high conversion efficiency and better stability are the key
parameters ol 11-1V semiconductors used in photoclectrochemical selar cell {PEC) [3, 4], The main aim of the
work is to fabricate and design low costand high efficiency wide hand gap solar call window layer material,
The lul of work has been reported about CdS, 7nS, and MnS o enhance the aptical band gap of CdS material
|5-7 . The CdS was widely used as window layer materlal. Researchers were attempting to improve the band
gap and ransmittance properties of the GdS material by sultable Impurity doping It impreves the optical
and electrical properties of the device [8].

I'he objective of the study is the doping of manganese (M) in CdS thin filns nsing CBD method [9],
Henee it was planned to synthesis of CdyeMnesS thin films using chemical bath deposition [CBD) technigue
and to study their important physical, optical and electrical properties,

Several kinds of Chemical Bath Depuosition (CBD) Lechnigues are available today, In the prasent work
very simple CBD eyuipment was employed. Present CBD technique consists of a reaction hath is a heaker
containing the solution of experimental rezzents, Previously ceaned glass substrates were Imimersed in
vertical position in it The reaction bath was kept in constant temperature bath, The temperature of the bath
was controlled by temperature controller and temperature sensor thermocouple, Temperature of chemical
bath veas constantly measureed by thermometer externally, It is to be specifically noted that the deposition (s
usually processed at abmospheric pressure and at rolatively low temperature. The following mathematical
relatinns have heen employed for estimation of required parameters for present study, :

T'he particle size of the Zn0 grains is calculaled by using well known Scherer's equartian (1) |10

DY
~ pcoso i -(1)
Where D is Ihe cryslalline size nanopartdclas [nm), A is the wavclength of incldent x-ray [nm), 13 is the full
width st hall madma and 8 is the diffraction angle. The lattice constants a, b and ¢ have heen estimated by
using relation [Z) [11]

14 (At i), 0
o s et i 1 U i ot s (2]
Film thickness of the deposited thin films has been estimated by using simple weightand dillerenee
method, Given i equation [3) which was used In the previous work [12]:
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where m is the mass of the deposited material on the substrate, A is the area of the film and p is the density
of the material in the bulk form.

Estimation of energy band gap(Eg) from statistical analysis of optical spectra equation (13)
€= [RVE v 4]
Where Eg is optical band gap energy, hv i the photon energy, n is constant and is equal to 1/2 or 32
depending on whether transition i allowed vr forbidden and A is 3 constant depending upon the Lransition
probability for direct transition. For allowed direct transitions n=1/2 and for allowed indirect transition n =
2. Thus if the plotof (ahv) ? against hv is linear then the transidon is divece allowed. The band gap energy Eg

is determined by extrapolating the lincar portion of the curve to the energy axis at zero absorption thal is ar
ahsnrption adae

Material and Mehtod:

The high purity AR grade Chemfcals (Sil Fine-CHEM Limited) have been used tor synthesis of the
CilgaMngad (i, Firstly chemical bath have been prepared by adding (075 M) Cds504 and (0.75M) Mns0;,
solution with constant stirrer for two hours. After two hours 1 ml of MHs was added with vigorous stirring as
# chelating agent To this reacton mixture 20 mi of distilled water was added and mixture was stirred for
next 30 minutes. The pH of the reaction mixtures was adjusted to 11 by dowly adding the NH:. Finally
reaction bath have been kept in temperature baths maintained at 50 *C. Commercial glass substrates [hlue
star] were immersed in dilute IICI for Z4hours, washed in detergents, rinsed with distilled water thrice.
These cleaned substrates were kept vertically in the bath mixture for deposition. The rezction baths wersa
kept undisturbed untll the completion of the reaction. The deposition process was continued for 24 hours.
After 24 hours the substrate were taken out of the baths and dried {n air. The dricd substrate was washed
thrice with distilled waler. The unifurm thin films of radish gray color have heen obtained. The Cd M8
film has been annealed for 1 hour in oven kept at 100 ©C,

Stroelural Investigations
The XRD pattern of CdasMnu a5 thin film was recorded by using Miniflex T X-ray diffractumeter over the
vange Z28= 20 to 807 and presented in figure L The film shows polyerystalline crystal structure

LB - 2 LT B

It Y [opes)

| k1 40 & B T &l

2etafieg)

Fizure 1. XKD padern of . Cip g 8 compmita thin fike,
The ohserved diffraction patterns have been well fitted with the standard JCPDS card No: 77 2306
af CdS with some cxtra MnS peals. CdggMnpsS thin film exhibits the hexagonal coystal structure. The
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prominenl peaks were observed  at [100), [002), (101), (200) (102) dittraction planes. The ahove
desipnated peaks are assigned ww 20 = 26.774, 29.57(6), 3124(9, and 52.04(3) diffraction angles
respectively. The planes [101), (002], (100] exhibited the wurmite (hexagonal type) structure. Rajathi & et
al, 20127 [14] and Prekumar T. et-al, [2009]) [15] have been reported the similar crpstal smucturs of CdS
The particle size estimated by using equation (1] at each reflection (1007, (002, (101),(200] and
(102) was 31, 26, 10, 22 and & nm. The average particle size was 19.4 nm have been obtained, This shows
that [ilm consisly of nane sized praing of CdasMngaS composition, the estimated [atbce constants using
equation (2) are 'a' = 4112 nm and e’ =A.686 nm. The thickness of the film caleulated by weight and
dilference method [equation 3) and it was 139 pm. The lattice constant ohtained are comparable with
(a=4.136 and '¢’= 6.7.3) (equation 2] lattice constants obtained from |CPDS card No: 77 -2306 of Cd5.

Table no.1 Representing d values, [ntensity, FWHM and prin size,

2=lheta d [ang) Hedght (cps) FWHM(deg | (hld) | Grain'size Mverage

[der) ] at each grain siee
reflection (nm)
()

26.774( | DA514(3) | 450(Z7) 0.48(2] (1o0) | 31

29.57(67 | DAN96{H) 153{16) ] 0.5A(8] (00) | 26 .

31.26(9) | 03870011 | 132(15) 1.49713) {101} | 10 19.4

52.04(3) | 0.23823(1 [ 75(11) 0.711{6] (200] | 22

55.302) | 0.2252(9]) | 13{5) 2.0(15) (10Z] | 8.0

Surface Morphuolopy of CdosMng.sS thin films

The Surface morphology of deposited CdpsMnoyS thin film was investipated using SEM scan
presented in fipure 2.

Tigure LEEAL Dmiape of CdgAley 5 chin Elen
The fim was scanned using SEM Model (juanta 2040 ESEM at 10000 magnifications. The SEM image

of the Hilm was presented nfgure 2. [tshows that attractdve Bbers porous texture regular]y disalbuted over
the surface of the substrate.

Oprcal Absorption study

The percentage chsorption and transmittance were plotted verses wavelengths (mm) and shown in figure 3
and 4 respectively. The absorption spectra exhibits mazimum absorption in blue region (300 to 380nm} and
then absorption abruptly decreased near to Zero onward. The spectium represents no any absomtion peals
mn theregion 390 to 1000nm, This concluded that major portion of electromagnetic specorum isavailable for
ransmittance of light, The maximum 52 to 58 % transmittance was observed in the ultraviclet to near
intraved region {in 325 nm w0 1000 nm range) of the solar spectrum. The prepared film show excellent
transmittance propertiss and low absorption over wide range of the electromagnetic spectrum. Therefore
the CdyeMng «5 film fabricated by above CBD procedure can be used for solar cell as windowr layer material.
The oplical band gap of CdaeMnnaS thin D was estimated rom statistical analysis of absorp Gon data and
plotting (ahv)® verses photon energy hv (eV). The plot of [ethv] 2 verses photon energy was presented
(ullowing fipure 5. The band gap 3.78 &V was vblaiped from (uhv)? verses hy curve [B),
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Convlusion

Flexagonal crystallity CdpeMngiS nano composite thin fiim has been deposited using present
chemical bath technique. The stuctural and morphological study conduded that porous fibrous
homugeneous arrangement of nano sized grains hag been deposited on glass substrate, The vptical study
confirm that the deposited CdaeMngyS material oxhibit large hand gap 3.78eV. The low absorption and
higher transmittance in the wide range of electromagnetic spectrum concduded that the present
cortnbination hasheen useful for golar cell photovaltale applications.
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Synthesis of Gold Nano Particles via Thermal
Decomposition of HAuCly on Glass Substrate
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Abstract

Thermal decampositian process was wred 1o
symthesize gold ranaparticles on glass slider ar very
o remperature condition. The parricler with querage
sizes penween Tt S0 i were obrerved on the plass
swertue el e dies do el pechecting off Bl
il line demperatore of sintering. These frad slunding
I'_;'m'ur AT e Iurc,:-:.r."cd by this method are free
JEow confamination and are suifable for wse i
sermfeandyciar indusfy

Keywords - Gold  munoparticles,  theemd
decoimrosiion,

1. INTRODUCTION

MWanoe sizzd materials have extreordinany
physical and chemical properties, which are different
fram those of the bulk material. Morsovar, metals
rumﬂl:la]'lil:}:s hawe n:n:.\r.1|1.'::,' been an '|rr||'u1r|;~:|nl foveas ol
research das to its unusual cloctrdcal, optical and
thermzl properries. Resent cmerging ficld of nanw-
enpinearicg, rane=zlectronics @nd nano=bioelectronics
are searching for motal nanepuarlicles for various
applications. - Mancparticles of silver and gold have
ghectrons moving freely in closg lying conduction and
valence bands, which reeuits in hiphea electrical and
thermal eonduetivity ameng all metals, In addition
this, the free slectons sive fse woa serface plasmon
ahearption hand. which deperuls oo bath the pasticls
size amd chemical sumounding.

Syntheais of well delined metal nano sized

matericl 13 & major goal now o dey. Numerous reports
are gvailable en the synthesis of metal nanopatticles in
solution by vardove ways zonch oz phomochemical
reduction, electrochemical tochrigues and chemical
reduction. Synthesis of gold (Au) nanopanicles i3 a
sipnificant arca of rescarch, becauss Au nanoparticlss
liove potemtial applicarions in various telds such 2=
biochemistry,  snovitonment,  medicine,  catalysis,
glectronics and opdes [1-1]
In e present work, Aw. nanopadicles  wens
svnchesized on  glass  substrale  win Hhermal
decompesiion. of HAwCL af  two  dilfereni
remperamres, The synthosized Au nanoparlicles have
#aen charactorized by Re-ray diffrection {XRD), UV-
Vis  absorption  spoctscopy,  Scanning  electron
imicenscope { SEM) and Energy dispersive X-ray (LX)
unwl yais techiniques.

1. EXPERIMENTAL

For 3}'th:{13 of An naroparlicles, solulion why
prepared by mixing 0.004 M HAWC I distlled wawr,
A thin filin of this solution was formed on ¢lean glass
slide of zize 2.5 x 2.5 » 0.2 mm. This thin film was
kept for drving al room temperature in dark toom to
avold pholo-dearadation of TTA0CH,. Thiz film was
sintered in mullle fumace at abmosphicric condition at
P00 amd |50 "C Gor 1 hoor, This proccdurs s similar
our wirlier published work [5]. The ablained [ilm
sample woy then wnadysed b XREDD TV-Vis
absorplion, SEM wad EDX techniguss,

. RESULTS AND DISCUSSION

Fipure 1 show the XRD spectra of the An
rancparticles thin  Glm oblained  vie  hermal -
decompasition of HARCL: on glass substrate at 150 YC.
Thiz XRD pzakes appeared ot the same positions of the
balk Aw are known to appear. Four distinet XRD
peaky, af shown Figwee 1, at 20 values of 38,2035,
4442 end 64.03 represent the (111), (200) and (220)
crystalline planes of the face centred cubic Au crystal
structure [6.7). The sizes of the pariclsz wem
cafimatcd by analvzing the XBD  speclra  using
Schorrer’s Tormuoia [8] The wverbee Au purlicle sz
disteibution cstimated from the XED specora are 70 1o
110 nm for the sample sintered 2t 150 *C,

-
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Figure 1@ The recorded XKD spectra of the Au
nancparticlss  thin  dlm obtaiced  via  themmal
decomposition of HAuCl on glass substrote at 150 "C,
Lipure 2 shows, the optienl sheerption specirom for
the Au nmaneparticles thin flm abluined vis Uhermal
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decomposition of HAuCl; on glasg subeteate at 10D
and 150 "C. Sample sintered at 100 "Cis dominated by
a simgle absorplion pesk b = 512 nom, which
corresponds o the surtoce plasmon absorption peak of
the spherical Au natoparticles [#]. [t ¢an be sz2en in
Figure 2 that, the plasmen absorption peak appeared ol
= 512 nm for 1M °C sintered sample saifts to higher
wavelength ~ 530 nm for the sample sintersd ar 130
*L. I'his shift of — 18 nm in the plasmen abscrption
peak reveals thar the size of the Au namooartiches
increases with ingreass in the sintering temperatore,

1.0 —
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Figure 2 The Surface plasimon resaoance spochra of Au
namspiriieles hio Ol oblained via (eermal
decounpragition of HAuCl on glaas substrate al LOO and

- 1511 "¢

Fizure 3: SEM imnages of the Ag anmoparticles Qoo filn
eoalings on glass sintcred atfa) 100 and (b} 150 °C,

Figure 3 cehow SL0M  images of the Au
napaparticles thin film coatinzs on glass gintered at
100 amd 150 " C reypeeiively, The sumple sintered at
100 *C show that the Au particles of sizes in the rangs
af ~ 70 1o U ety and of sizmes in the range ~ 100 o 120
nin for the samplz sintered at 130 "C, These ST
pesulls clearky reveal that, the mate of agplomeration of
the An ]:i'rlir..l:x W g|ax:\ subsiraie incres=es wilh
inereasing sintering terporature.

Commty

B (KeY)

Figwre b KNS speckra for the thin film ceatings made via
thermal decomposition of ITAWT ], on glas: substrate nt
15051

Figore 4 repregents the presance of Aa n the thin film
coatings mads via thermal decociposition of Flaul’l,
an glass substrate was confirmed using un elemcnal
analysis  lechiigque  such as  Energy  dispersive
spectroscopy (EDE). The recorded LD specirum far
the Au  oonoparicles  gynthesized  al  sintering
temperalure of 150 "C is shown i Figuee 4. The
presence of Au In the thin film coaring can be
identified by the presenceof Au line al To= 2,144 ke
and from the substrate of & a wrong Si lne m L =
1739 ke¥W. The ohserved core level w-ray line
indicates  thet the Ihim  codlings  contsing A
nancparticles,

This shucy clearly indicates that the slitering
Lemperalore plays an impersant tole in decompasing
HaAoll and conlrolling the size of Au nanopanticles.
The surface plasmon peal iz stongly depomds on the
paticle size under ideatical conditiing ol the
precurzor, [he inerazse in the nadoporticles siae with
increasing intering temparatire shift o the surlue
plasmen absorpion peak position towards right side of
spectra, -
CONCLUSION

Au nanoparficles  were prepured by
decomgpesing thin (lm of HAnCl costed on wluss
subslrale on sintering, The optical study reveals that
the surluce plismon peak of Au nanopaicles is
gffeeted by the sintering remperature, The XRD result
revedls  palverysalline Aun nanoparticles can e
syinthesizes on glass aubstrate via above method, SEM
méasurements  shows  that the Aw mwnopsrticles
gvath2zizad in folution Bave spherical shope with size
distritnstion in the range 70 to 120 no,
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STRUCTURAL, MORPHOLOGICAL AND OPTICAL PROPERTIES OF Znl-xFexS
NANOPARTICLES PREPARED BY CO-PRECIPITATION METIIOD

Y. ¥ Jadhavar', V. D. Motel® and B. §. Munde®
“*hin {ilms and Materials Research [ aboratory, Dayanand Scrence College, Latur
K. M, College, Manwal

ABSTRACT

Strwcrural, morphalogical and optical properties of Zni-xFexS nanoperiicles have heon prepared byCo-
precipitation wethod wf roem temperaiwe. The civstal suucinre, size amd lattice sirai have been estimaied
by Xevae diftraciion techniques. The pure aned Fe doped ZnSeanoparticles exhibus cubic crvstal striieture. The
stiatdl decrease [n lawics constant has becn observed of Fe doped ZnS sumples which can be ativibuted fo the
sall distortion of Zn tetrahedron, The litice strain increased with inereasing Fe doping. The SEM images of
edl yampley show that nanocrystalline mature, The UV-Fis measurement has been used to study the
effect of Fe doping on absorption speciva and epttcal hand zap,

Keyweords: Zal; nanocnystals; x-ray diffraction: strain: optical siudy.

1. INTRODUCTION

Nanacrystals are in huge expansion worldwide due w0 its unique functional properties. In recent vears, u
great effeet has been made to the design and controls the development of nanuervstals such as Zine salfide [1 -
2].

ZnS is an efficient luminescent material that belongs (o the -1V semi-conducting materia’ with wide band
gap coorgy of 3.7 ¢V and w large exciton hinding cnerpy (40 meV) [3-4]. Due o iz cxcellent properties
ZnS has versatile potentiz] applications electro lumineseent device, optical coatings, photveonductor, field
ellect wansistar, optical sensors, photovoltaic cells und LEDs (3-9]. In addition ZnS is a most promisicg
muterial in biological application [10]. Tnreresting, the properties of ZnS has been change when doped with
trangitton metals (TM) such as Ni, Fe, Mo, Cr, Co and Cu [11-17]. Anong theny the doping ol Fe inle Zn&
matrix become wide versatile owing their solubility in the Zaoslallice.

In this work we repont an investigation of structural, morphalogical and optical propertiss of ZnS
particles doped with Fe. TM ions doped ZnSnanocrystals can be oblamed in many ways such as spray-
hased merhad, Gama aradiation method, chemical precipitarion methed, polymerization and sol-gel method
[L5-22] Wu preferred co- precipitation methoad for the synthesis of ZnS us this method is simple, low-
cost and availability of the cquipments. Crystal structure and averase prain size were meusured using
ARD. SEM s used to stady the marphology. Oplical energy band gap of pure and Fe doped ZnSnanocrysials
were study using UV-Yrable absorption spectroscopy.

2. EXPERIMENTAL DETATLS

Samples with composiiiona] formula Znl-xFexS with x = (.00, 0.02, and 0,08 were prepared by  co-
precipitation route, In this procedurs, Line scetate dibydrate of IM s diluted in distlled water (50 ml)
and sodimm sulfide 1M is diluled in distilled water (30 ml) were prepared and added by under vignrous
slirring Lo obiain pH 13.5 for 2 h. A white precipitate was obizined which was separated by centrifization.
The precipitate which is separated is washed several times wilh disiilled water and ethanol then dried
under vacunm at 60 oC to get the powder samples of ZrSnanocrvstals, For the syothesis of Fe doped
Znsnanvcrystals were prepared at room remperature by mixing calculated

umeunts of zine acetate solution and Fe acetale solulion followed by drap wise addition of samarated solution of
sodium sultfide up to pH 13.5. The mixture was vigorously stirred for 2 h. The precipitate was filtered from the
tesclion mixture and washed several Limes with ethanol to remove all sodinm particles. The wel precipitate was
then dricd, Similarly prepared for samples of 2%, 6% Fe dopedZns sumples,

ARD tnuasurements were employed to investigate the structural properties and average crvstallite size of
the ke-doped ZnSnanocrystals (Model: PW-3710), The structural analysis of the synthesized sanplos
was carried out using a powder Xeray diffractometer (XPERT-PRO) wilh 1 Cu-Ko radiation source of
wavclength 1.5406 AQ. The surface marphology and particle size of prepared samples were characterized using
by Scunning electron microscopy (SEM). The optical properties of pure and Fe dopedZng samples were
sty using by Ultra-visible spectroscopy,
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3. RESULTS AND DISCUSSTONS

3.1 Structural properties

Figure | shows x-ray diffraction patterns of the pure aml Fo doped ZnSnanoparticles prepared by co-
precipitacion methd, The pure and Fe doped ZnSnanoparticles exhibits cubic erystal stmchure, WNo exlia
impuritics phases were chserved which means rhat Fed— ions would be uniforin substitule inle the Zn2+t
ions in the ZoS lattice. Lu addition, compared with ZnS increasing Fe content eansed the poasition of the
dilfraction peaks shift of the Fe dopad “nSuanoparticles to higher diffravlion angle. The latice constant
of prepared samples was cstimaled form XRD pattern. FromXRD analysis found that the lattice constant
of the samples decreased with increasing Fe doplog iu the ZnS lattice. [l may be due to the smell differcnce
between the Zn2 Hons and Fed+ ions, The volume of anit cell of pure ZnS samples was higher than that of Te
doped ZnSnanncrystals,
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The average crystallite size was caloulaled using Scherrer’s formula, It was found that the averape crysiallite
size is in the range of 1-2 nm. The averape crystallite sizv  decreased with increasing Te doped
ZnSnanocrystals. It may be due to the small grain growth of pure ZnS sample as compared to the Fe duped

Zn5 sampleg. The lattice strain of samples increased with inereasing Fe doping, this was attributive due to the
decreased size of thenannerystals

Sr. Lattice Volume D Strain | Encrgy band
no. Constant (AY (1) (e} 3%
(A) <107
] 5.3814 15584 [ 1.709 | 37.62 333
2 5.3691 15480 [1.6488 | 59.0% 2.92
3 5.3640 154.33 |[1.6267 | 39.68 2.85

3.2 Morpholugicul study

Figure 2 shuws the SEM images of pure and Fe doped ZnSnanceryslals. The pure ZnS image 18 found that
the T'e doping content has been signifivant influences of the surface morphology. The pure ZnS sample
s composed of spherical like nature with distribution  the  grain size. Tor the Fe  doped

En’inannf-articleu ohserved  the agglemeruled grain size and porous like structure. This may be due Lo the
formation of stousture by the difference in the size of Zn and Fe ions.

TR - "- . . P 4 g 31 . [ .-_ug,;.- ._. o . '.-.. __ 1
o e e gl 5 ooro v e R
Fig-Z [a). SIM image of ZnS sample Fig 2b). STM i 1m&gc of 2% Fe dupud ZuS sumple

P F E= Sy ‘&nﬁ (144 Tle S Ao D 1
F W e 1'..,,1 r.!-,.. Tk 3

Th.gwlkc\ SEM image of 6% , Fe doped ZnS sample
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3.3 Optical properties

The aptical absorption spectra of pure and Fe doped ZnSuanuerystuls are shown in figure 3. From figare 3, it is
shown that & region of the absorption is located in the range of 300 to 400 nm. The figure 4 shows the plots of
{ahvy® versus photon enorgy () for pure and Fe doped ZnS samples. Oplical band gap were found to ba vary
from 3.33 lo 285 eV as shown in table |. Tt was shown Lhal the oplical band gap deecreases with increasing Fe
doping. This may due to the sp-d exchange interaction herween the Fe ions and Zn jons.

0.6
0.5
T 04
5
e 0.3
=
-
5 0.2]
3
=T
0.1
0.07

. T = T . T T
200300450500600700800 -
Wavelength{rnim) b
Figore-3: Absarption spectra of pure und Fe doped ZnSnannerystals.

Eg=33keV

2025308640

hvieV)
Figure-4: (rhv)*VahvotpureandFedopedZnSsamples

4. CONCLUSIONS

Fu doped ZnSnanccrystals were successfully prepared by co-precipitation method at roont temperature. All
prepared samples shows cubic crystal structure without any extra phases, The lattice constant of samples fourd
lo decrease with increasing Fe doping inte the ZnS lattice. The volume of unit call was also dacreased with
increasing Fe conlenl. The strain of pure ZnSnanacrystals increased with inereasing Fe doping, it may be due to
the deceasing average crystallite size. The swface momphology of preparcd samples was study WSINE scanning
electron microscopy. The SEM results shown thal all samples have nanocrystalline structure. The aptical band
gap decreased with increasing Fe vontent into the ZnS lattice,
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STUDY OF COMPLEX FORMATION BETWEEN
COPPER (11) METAL ION AND DRUG
TAMSULOSIN WITH BIOLOGICAL IMPORTANT
AMINO ACID LIKE PHENYLALANINE AND
G1LUTAMIC ACID IN 80% ETHANOL —WATER
MIXTURE P METRICALLY.
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CONSUMERS ATTITUDE TOWARDS
ONLINE SHOPPING IN INDIA WITH
SPECIAL REFERENCE TO
MARATHWADA REGION

Mr, Satyanarayan R, Rathi
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ABSTRALT

Wit the cimergcnce o jnformation echnolegies mnd anline sbores, wnkine shdbjaparea bas il bezen os o wons [0ahe past Fast maoy I
Hfestyb: daslinie shopphug by been o grosing phensmenon dn all across e aodd, 1 ks chingsd the wis conmmers iyl sissesd
dearmy services. In he study sesearcher sltempts 4o sware the consumers [roen the safnty aspeot-of using oredit cords anlineis thm T
case ol disputed credy curd payments-for iransactions the-sespommibilite 5 on COTMPEIE W ey thal the ronyssiction satuslly ek pais
4 ealing consumers do ot physically dgn a credit sfip. Indian consurmes are sprending their menes o0 varig ey hns chimged

drastically. The sluiy 5 besed an the perceptions, buying behaviar snd satisfaction of e censamarsin Tniis
Keywairds: consimer behavior, ondine shopping, irermet, Mimihwads Regan, attitude. tarrers

INTRODUCTION

Unling: Shopping i1 0 faem of electronic commisres shich atlows consuwmens o diteglibuy goodiar 100l s fom ¢ seller oves the
HilErne=t using & wed biowser: The hirthdnd griwih ot inferned ks been i beppes advartagefor thy worlds Chabiie markating In hdip
his oo, lopg way froin o timid beginmin b e 200000 & period witkrs oo can gl and find all seetsof ems Fromes high end
pradic, Most companies ure using lidemit o represat their product ronge and seryicess tht 3t i necessible 14 the piabal market i
o reach oL B larner range of their eusiomers. Technologied have compleiely changsd the way one handles day-t-day transactions
End onling’ shiogpinge Ts one o theny, Lt his brought whow ireimendous changes imihe purchasing belisvier of the people, [0 the
comiort frdn baene, o Tlee Br cyher enle o iy e acpass the plobe, mne con bay anyibing hetshe o ishies. F-comierce revenues fn
the coumtry are projected (o reach By 2 300 crore inthe vear 207, mroivig o) 25 per cent over i 05T Savree: Internes and Ml dle
vasoninthon of ndis, JAMAL This. pesinins 10 the husiness-la-consumer (RIC) segment [ may be oo enrly o do ncompprson with
Ae g-cpmmercs seenes i countrics such s sz 115 where biflinm of dollars are spent pline bul the business is growing exponentiobiy
cvery varrln has '=i."r'-|:-|il'||:rJ: the purchasang style 1o ane olick, like of going fom one shop to anedher for purchasing. Caline shopping
nas influemmed the o sumer behavion n many waye ke for exampbe increased consumer power, aeeess o o famation, more prod uots

nd services, intersclive and instant exchanges, scopss 1o multiphe shopping websites, Roxisime and ploce converience ele,
SUMBER OF INTERNET USERS 8Y 2022 |N INIFNA

ITiis statbtic shews aumber of insermet tisers in Indio from 2005 0 2023, Tn 2017 L b 35 177 million tremet users, Thigsiatisiics

» predicied 0 grol to 31189 miltion imlernet users in 2022, India abready & the secend largest ondine marko! worldwide after Chine

JETIR1905661 | Journal of Emerging Technologhes and Innovative Research (JETIR) www jeiir org | 396
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EMERGING TRENDS AND ADVANCED SWOT ANALYSIS OF E-COMMERCE

Mr. Satvanaraysn B, Rathi
Assistant Professor, Department alCommerce, KK M, College, Manwat, Dist- Parhhan|

Ahstract:

E-pomneree It fhe fgving ond seifling of goods or the trmmmining of finds ar-data aet providieg sennees:
aver g eloctroniy aenvork, prinedly the Intemer, This papier (nfroduces aboul pew' up-and-comlng trends i
e-gomprerce which oo enfance econalnfe . ghoneh, Tncredse Biosimers poporhvites, comyRiiveneRs, Fande drd
prafitnhde gecers tomarke in St doesher methodofogy coreerning termer promoiing (0 Sconmeree, indicaiing
b sehiors Fequire thiv advancement o he sfective. ECommrerce {y develaping ay anotier methad for helping
bicsimiEs andemvary o ool fa the mavker ded conegaenly addiig o monetany dclievenienl fn thiv examinaion
paper we il ik ghout Advenced SWOT Analviis of E<omnecce in Indian sitvated which will invedve quafides,
cherrteemings, apamngs and dongers obed by ecomingice i curreat staations in india. frdia iea msing ecomanty
Al o et hrred Bedees had assmreed” o Tadamental fob in tree dévelopment af tre organizions ard gewsrally

:.pmh'.n_l.; mrielary e roamel

Keywords: E-camprerce, Emeaging Trends; India, Mievrnet Markesing S00T.

Higroduction

{Commeroe may b defined o the
transactivn hetween the business enterprises.
Business, op tho other band, a5 defined &5 %a
commercial enterprise as going concern’. In
dumg the husiness cerlainly +iné has o have
contact with other .Freviously Fordofing bisiness
one hns to wavdl through & long distance and
garTy ey o this poaket mll the time ready
which alwiuyd be o nzk lor the @mer, 1jook a
lony time to mohire ¢ven a single trimsactica for
example if & manu fdeturer want o put up tor sale
his produce peed 1osell it o while scller fimst this
is alst with the help of middk mon then the
whule el will zell the sawie produocl the
differcnt pefaits-and  the consumer Wil buy the
prodoct this chimm will add some more meddle
man iF the digiance bigween producer : and
comemer jsmore. This procedurs i wery tedious
and furthermore melude gome edge 0 cxpenss af
pach phnse which at las increment the cost of the
ftem sl will put and sdditional weight on the
pocket: of iz clent or purchaser. To attach the
above proceduse and to diminish the inclede an
incentive in the expense of ffem or to decréase
the weight en the pockel of purchiser moaker just
neesd 1o whilize oove swonder word that 1s- et here
g reprisday elecoronic any place you prefi this
word the speed will mechaniclly iferements

Feer-Henvdewed Journal

Triagisat Fariars 5,707

with mony overlap then the traditional srategies
reeeived and then again the copense of supply or
the cost of frent witl diminish mang overlay 63
clretrast wath presiousiy,

For mogt recent couple Of yesirs numercus
business who encounters the Plasimy "2 before

any  presedure of capacily of thiedr husiness

appeared 1o be the onchantment proposal - for
enidless. mory of accompllihment and guick
rerurns for ventures. Web, Tor biilance & getting
b be o standoal amongst the sost prevatent
medhum o transoiting different  mformation
Clients can locsteany sort of dats inside & shorter
e Cosrdsted mmd  ordimany strotegy  thal
exnendsadditional e Her tesin e oxpect g
curcurmstinee where for boikiag iny tickeling Tot
il <ot of movement, charges installmeant, fedging

Sappoininents and so-on one have to remain oA

long lme © complete lus work for himself
hovwever at this. point this should be possible ol
hovite 2nd tnside couple of minutes oy it were:
Inpernet bosiness i olicrwgss calted snagp
bsriness where ope wses all (he dmnovation of
anip sk io complee 0 busmezss. Snap Budiness
gi sounde simple 0l just meorporgle Snaf
activly it Tlcewise meorporate each ong of (hose
pebvencements with sltew the smap Rioctiooal o
web which incotparate, dorin address, server,
Wb Site, HTML, Eléctomc Dard Tmerchange
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3. Cashless Economy in India: Benefits and Challenggg

Rathi 5. R. e
Assistant Professor, Dept, of Commerce, KI{'v! College Manwath D:‘if F:qrbham (MS), S

'.nl'
abe
T the

' 18

Abstraet

A cashiless transietion {6 India 18°an effot o migve towards o cashless cconemy

minimizing the use of physical cash, paid through the electonic from such as direct !.rd_an .
B

debit card, credit card. NEFT, RTGS ete T he present resesreh hi ghlighis the concept of cashiegd g "

ceonemy in India, Besides, (he study exartiines the benefits of cashless economy aml izhaller J-

befiore the cashiess conmomy i India,

IKey words:- Cashless, digital economy, paperiess
itraduc 3

lntroducton Ros

A cashless tanssction in India 5 a0 effort to move iweards:d cashless o LY

minimizing the use of nhyn[ml cash. The present era is a digital era; thercfore every 1rnsic H:l -

st be in the form of myml o march fowards digital econon ¥ Fhe government wants India t % ad

be a cashless cobiomy. Hence povernmiont s working al warious lovels 1o eRCOLTIEe =:;

AT
steenuthon cashless po oy, Indian ot viluang the dependence un cash 15 de

s e o g ..:\= i
several reasons. To conmol couriterfet netes that could bg centributing w terronsm. 1 o b 15 :
afteet "r?-"llt'-lll'|-="j.' neilicy of oy conty and th-elimingie the 1 ey, o iHewal I“_l”“-“_:
The deplstion of cash dus to demionetisitivg his tirther puesied digitel and estranssctions i i
the fore friin

What is Cashless Trinsactions”
vocashless econoiny 15 o in-which all e Trmscr o e done using plastic ~.;a|'~'55'

digal muney or 0 any electronic menns, The cireulation: of physical clrreney 18 minomal ’
describes 45 ot condicted in the fmm of plizsical bankaote or cins, but rather through transis
nf digital infermation electronic: form. The cashless transitions are done through elecironids
channels or electronte form such as dehit card, ersdit cand, mumediare Payment Services {[.'-r'1|"~‘f]' 3
Natianal Eleetronic Fund Treanster (NEET) and Real Time Growss Settlement (RTGS) ete,

ey 1T S —
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ROLE OF COMMERCE EDUCATION IN ENTREPRENEURSHIP
DEVELOPMENT
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Abstract

Education ls the main keys to cconomic development and Improverrients in Humen welfore As global
i eeontimic competition grows sharper, education becomés an Impartent sowrce af competitive
' adisanitge, closehy imked to ecopomic growth, ond @ woy for countries bo-gitroct jobs ond investment
' I gefditlan, edircation oppears o b ohe of the key determingnis of Eetime sarnipgs Coantries
thevrefore frequently see roising eductionol otfomment ol o wey of fockiing poverly and deprivation
fn todoi’s technology-enabled knowledge ecoromy, Highsr educotion is omuming o growing
significance for developing coimtries, especiolly for bhose Fee india, This paper éxplores the features of
chernging  ghobel  knowledge ecohomy and role r:lf' commerce  Bgbicoticn, for Enbrepreneurship
develapment,

Keywordsy canrmerce; edusotion, conomy econanit develbpment and highereducotion

Introduction

The present day edii stion has global centric. Today infermation and knowledge are ruling the
word, in this stensrio Commerce education as a living discipline of ediication, which develops
knowtndes, skifls and attitude that are required for the successful Handling: of trade, commerce and
industry, has bright prospects, The present day business provides vast [ob opportonities across the
globe & at the same lime posesa challenges and thi o 15 The corporate entities have to be controlled
by pun[i:if ckilled talentod managers and plobal job market expects people with mult] skills than g 2ol
skilled peopls. Jm::lfa is.a yu g nation which 1s a plus point In globalised scenario. Education is a1
effective vehicle for produclig the required skills to maintain economic growth. The benefits of
ediization range fram humen to economic, social and cultiral, At present o of the majer industries
of the world are controlled and cwred-by the developed westem countries. To overcome lack of

entreprencutship in tndla, it is imperative for us to oo mote ‘Advanced Commercial Education’ in our
country.

Ohjectives of the Study
s Tostudy the need of commerce education in India,
*  Tostudy the role of commerce education in Entreprensurship Development.

Rezearch Methodology

The study is based on the primary as well as secondary data. For the collection of secondary data the
published material were used however for the collection of primary data 50 post graduate students
wihe completed their education were sefected randomly form the commer e hackground and the
obsarvation and personal interview method has keen used to know the response regarding role of
seamimerta education in the entregreneurship development

RKole of Entrepreneur in the Fconomy .
Mowadays, entreproneiirshlp & consldered as a growth and development force of
breantzations and societles; therefore, world's great eniversities have ‘zken edecatlon and

161 | £ ial Issue on “Entrepreneurship, Innovation & Regional Development”
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freduction :-

Fducatton plays a very crucial role in
wreasing knowledge, perception of human
B Einps - Biving W'iﬂE;E to the dieams of the

tudents ang a nation building process.
idueation is nobt simply a process to gel you a
st that is not:the only role of education.
FEducation ks ghout understanding yourself, your
Uvapabilities and dedicating youssoif for the
enefit of the soclety, IUis not just sbout leaming
fitew things. IP's ‘about exploring your hidden
B ent and colivring those talents for better life.
ducation should ke able to transform a stone
toa stature and & moth intd 3 butterfy,
Education is one of the important
gineasures of human resource developmentinthe
feociety. The srowth In education sector resuits
Ein acceleratlon of econamic growth and
§ Prosperity of a nation, it pramotes fnnovations
i 2hd makes society dynamic. The universities,
¢ colleges, institutes, studies and research
& centers are found engaged in the process of
offering hipler education scientific Inventions
and innovations, technological advances,
professional  excellence, management
proficiency are some of the important
dimensions playing & decisive role in shaplng
¢ the destiny of 3 nation.
b Higher Education in India:-
- We have seenour neighbering countries
' liks Ching, Korea and Singapore transform from
: dE"'E'h‘-'ﬂJir‘lg to advanced economies in-a short
SPace of time owing 1o a larger vision that
treated economic development tu refarms in

education sector, in particular higher aducation
and research _

Late Prime Minister Indira Gandhi while
addressing the fourth FICCI AGHN in 1981 had
eatrusted Industey 'with the duty of being the
trusteas of society by virtue of this it becomes
the meral responsibility of my generation 1o
create vibrant nation that iz socially,
economically and pelitically stable and
prosperous. This can be achieved only by
ediseation and empowering aur youth througha
sound education svstemn with a clear vision and
atlme bound roadmanp.

Hucation inIndta hasmade monumani al
progresssince Independence but continues to
face daunting challenges st multiple levels
particutarly in term of quality, infrastructure and
dropaut rates, | bekevethat we needioimprove
plr exizling human resources and techriology
Kerala hasrateswell comparable to USin terms
of literacy; life expectancy, healthcars
indicatars, higher educstion and female
empowerment, There was a Line when bright
peopi= had few prospects for higher educatian
and-good jobs here but thal ischanging Indiais
nofonger seen asen undesirable place to work
Gf [LITsie research

Gross Enroiment Ratia (GER) in highe
egucation reached 245 p=roent |n Z01E.
Government hasatarget Grogs Bwolment Ratlo
of 30 percent to be achleved by 2020, In 2020
India iz expectad (o be the fastest growing
economy touchinga GODPof 10 trillion and ane
of the youngest nation inwearld with average
age of 32. The grawing developed world is
expedted to fage a skilled talent shortage of
approzimately SEmillion by 2030 and isalready
loekingat India asfut ure stock of skifled talent,
Hence the responsibility of providing a skilled
warkfores to world would rest on us asone in
sl graduates of world be apreduct of the indian
higher education system.

The minmistry of humsan resource
developimint desghsthe education programmes
and monitors 1he development in this sector

throughvariousfunding and promollon agences
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ABSTRACT

[ this peneral aeee we solve oo puzzle tvpe examplesin 2 syshernnlic vy
gt geraral seluton By weme oo congraenes and Diophantine g ions
Muthematics Subject Classification Codes: 1107 TTDS04 11405,
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[ INTRODUCE DN

Momber Theory sometines called Higher Arithimete iz the oldest and satural branch
of Mathernatics. Though 1 & the purest branch of mathenatics, 1 has applications in
ervplography, computer science, alpehraic peometey, in-lormation theory and real world
prociems. Number theory ean be underitood by laypersons and amatenrs can ako enjoy il
which is the baauty olthis sehjeel, Great German Matherraticsn Karl Friedrich Geaoss (1777 -
|855] called it the Queen of Mathenatics"!, A congruenee which iz refined statement of
divisibility piys cricial role in number theory, This eoncept of congriemee was also fes
troeduced by Censs’. The study of linear congruences s similar o0 the study of Thasr
Diophantine squations in two urknowns. [0 this artiele we diseuss linear congruence and
soimewhat interasting presle tvpe exminples on il We solve these puzse typs examples in o
s¥slenmlic way rather 1o solve by hitand mess method. For other intoresting cumnples nsdors
are referrad 1o,

2. PRELIMINARIES
2.1 The Diophuantine Fauation

Ay cguation in one or more anknowns that i 1o he selved i imepors oealled
Diophantioe squstion The linear DHephantize equation intwo unknrowns s -

(23
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CERE (20
where oo hoc s ntepcrsand o st latl seen.

Gven LHophantine equation can have a number of selutions, as is the case with
Zx+ Ay = 12, where

2(4) + 411} = 12,
2(—6) + 48] =12
2(10) + 4(-2) = 12

(n the other hand 2x + 4y =3 has no solution, The following points pertaining 1o
Criephantine couation (2,13 are G be rememhired;

*  'The lincar Biophantine equation {2:1) hes a solution if and enlyv if' ¢ |e where d =
gedia b} i, e the greatest commen divisor of @ and b, )
s Jf(ay, o) Eoneselutienofi2 0 and d = god{a b) thenx, = x, ¢ :1—|1 and 15 = ¥,

:—:t is the genaral solution of equetion (2.7}

1.2 Lincar Congrucnee

An expression of the formb2?

ax = slmodn) . 24
i5 called u linear congruence mod

A integar xy forwhich arg = blmed n) B ealled o solution ol (2,20,
Swow as, mx, = o{mad n)
=0 n| (e — R :
= 71 oanintager ye soch thal g, — 0 = ngey

—xitay — My b

Tlivs, (75, ¥o) s selutivnof the Dioplaniine squaion ne — ayp = &
Therglore, the linear congroence (2,27 & cquivalent w the linear Diophantine equalon
E— s i, Woe e thenobiserye that, iFx s s paeiicolo solotion ol (2220 then ¥ = xp b
EL Flaing s inleger s #s general solulion,
= If d = gedlo.n) and d | b then the liwar congruence (2.2} has cxacily d incangiuent
solutions (ned 1),
s Tneongiat salutions ae the distinet salicions {nradwio o).
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3. FXAMPLES
Ju1 Pueele of Breads

A larmer’s wilte mukes certzin eomber ol beeads for bee three zans, She lzaves home
alang with ber hushand fon cutside work. The three sons were enpaged at three differant places
in their rovtine work. When the eldest among them returns, as per their convention, ol - ane
bread to their pet dog. [ethen r:qual!;, distriputes the rommeining broseds into Bhras parts withou
culling any bread inle picees e wch port contains integral “number of breads. He eate o
jentionn, keeps back reraining breads for his brothers and leaves, | he second son returns hame,
thivking that he is the first to come, effers one bread to the dop, divides (e reamining breads
into three sgual parls (each part with integresl nooiber o lezads ), eats one pertion keeps back
rengining and leaves. The vwoungest of them follows the same practice, In the evening, when
they all come topether, offer onz bread to their dog, distribute the remaining hreads into e
cqual parte and share among themeelves, 17 o brosd was cul olo picees while disteibiting,
then find the number of breads that were meide by the Brromer’s wile,

Ton sardye this, i s that the namber of brosds i indoubie Beares (which seems
practivall, Let x be the murher of breads made by farmer™s witz, At frst siee. the number of

i I Cp oL bl I e
tenaining breads s —— , At second stage, the number of remaining breads i il thord

" . - Ai—3ER
stage, the number of remaining Sreads = Lastly g fer olfering ane broad joodop, 1he

yRody g o @Y

rmnber g of remoining breg d:‘r i divisible by 3,

Wafs ’ Bt B
oo = M, where | s positive integer.

aa

= B — 21k = 85 3.1)

Thiz i Hewwr ]‘!]uplunlfrw s tion. [1 s bit diffieukt 1o solve by inspection. We solve it ac
ol lotws:

By (3.1} % =
S0 to tind a2, we need to solve the linear congruence

Wik = ~B5(mod 8.
Azainby (300, Sx—11k —8)+ 7& =1

=B FThk =1

Hiit 8 hE

whire 12 = x— 1k — 8 il
Using (3.2 we get, Tlu 1 k=101 w= -6
=+ Tetun=s -8

1.

where v = i+ fe—1 £a)]
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The linear Diophaniine equation (3.3) has many solutions and can be solved casily ov
mspestion, ez, =0 and w= B i one selubion. Keeping in mind fhat the lineur
conpruenc: 31k = —65(mod 8] tus exactly one incongruent solution and i positive
inteper. equationdby with the values of el w gives us the value of & as 7(aad 8)

Therafine the penera| sulation of 81k = —B5{mad 8) s tven by 7+ EL whitr:

6 =8 wd o = gedla,n) = god(81,8) =1 and £ =0,1,2,._ Clesrly all the selulions ol

il = —B5{mad B) nre congroent,

Thus, 7+ Bt is the general solution of 81k = —65(mod 8).

BT EEL) | &5 3
x = ——-ﬂ' “wleret = 0.1,2,...

e x= T 180,247, ..
79 breads weee made by larmers wike,
(O her answers are seactically impossible!) [N
3.1 Puzzle of Reads
COnee & merchant buys specific, beautitful beads in double Fgures for his three dear

wives, He keeps thewin his frowsers pockel. hanps it near the bed and goes w sleep. Lawe in
the night. when his first wili: fnds himasleep, cheeks the poeket to Gl beaot il beads, Slwe

divides them mta thrae equal parts and keeps one for herself The secomd wilte, aifer a while,

eheeks the pocket, finds the beads, divides them into three cqual parts and keeps one for
b sl Tl Glvivdd sr b ol lons the seene practics, The merehan| wakes op in the mornimg and
verifies the beads in his pocket 1 oastonished him o find tham least than be petully hooght
To surprise his wives, he divides the remaining beads in three egual parts with one bead in
exoiss The guie sl meny heads were howght by the merchant™

Letting x as the numbear of beads bought by merchant. It can be saen that

ke : -
x= & where & is posilive integer,

Ihe et peabsben is o solve the T ongroemee 8T8 = - 27 Dowel BY, TLean bo sulwoed
on similar line as the selutien of fist example. After solving this linear conpruence, we
eventally ot

ki B S Bt
o +HE--JI- —whered = 0,1,2, .02
beox = B4 135 216, ..
U reguied aumber of beads bouelt v merchant is 54 0

P55
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