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4. A Study of Speech Acts in Amitay Ghosh’s Sea of
Poppies

Mr. Bhagwat C. Patil
Research Scholar, Assistant Professor (English), JIDMVP's Ants, Commerce
and Science College, Jalgaon, Dist.- Jalgaon. (M.S))
Dr. Jagdish S, Patil
Rescarch Guide, Professor & Head ( English), Dhanaji Nana Mahavidyalaya,
Faizpur, Dist.- Jalgaon (M.S.)

Abstract

Researchers' interest in the study of speech acts in literature, particularly novels, has
grown recently. The 1962 publication of How to Do Things with Words by John Langshaw
Austin and the subsequent systematisation of his "Speech Acts” theory by John Rogers Searle in
his book Speech Acts: An Essay in the Philosophy of Language (1969) marked a turning point in
this area. Although the novel is a fictional story, it has some conversational passages. In a novel,
the characters communicate themselves through a series of dialogues or a senes of conversations.
These conversational passages from the novel could be interpreted using the speech theory in a
methodical way. The present research article aims at studying Searle’s theory of Speech Acts in
context of selected conversational passages and a set of dialogues from Amitav Ghosh's novel
Sea of Poppies. The article's first section presents the theoretical foundation of the concept of
"Speech Acts," as propounded by Austin (1962) and that further expanded by Searle (1969). In
the second section, certain conversational passages from Amitav Ghosh's Sea of Poppies are
analysed utilising the theoretical insights from Searle's concept of "Speech Acts,” which
encompasses five different speech acts: Declaratives, Representatives, Expressives, Directives,
and Commissives. The article aims to highlight how the reader's understanding of

interactions in the light of the theory of "Speech Acts” can be classified.

the characters'

Key words: Speech Acts; Locutionary Acts; IMocutionary Acts; Perlocutionary Acts;
Felicity Conditions.

Introduction

Since the late 1970s and the early 1980s, pragmatics and discourse anal ysis have grown

and developed. It has provided a wide range of perspective to analyse and 1o investi gate the

meanings of utlerances in literary texts. Speech acts th eory is one ol such perspectives which was

developed by the British philosopher Austin in his book How to Do Things with Words. Austin
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armed to shed light on how "the uses of language which, either directly or indirectly, commt the
user recipient 1o a particular action™ can be accomplished (Carter & Nash 33) in his hook Speech
Acts An Essay i the Philosophy ol Language, Austin's student, Amencan philosopher Searle,
further moditicd. systematised, and advaneed Austin's notion of Speech Acts,

The present research article nims at studying Searfe's theory of Speech Acts in context of
selected conversational passages and a set of dialogues from Amitay Ghosh's Sea of ‘oppies
The article’s first section presents the theoretical foundation of the concept of "Speech Acts,” as
propounded by Austin (1962) and that further expanded by Searle (1969). In the second section,
certain conversational passages from Amitav Ghosh's Sea of Poppies are analysed utilising the
theoretical insights from Searle's concept of "Specch Acts," which encompasses five different
speech acts: Declaratives, Representatives, Expressives, Directives, and Commissives. The
article aims to highlight how the reader’s understanding of the characters' speech could be
classified in the light of the theory of "Speech Acts.”

Specch acts Theory

Austin covers the notion of speech acts in his path-breaking book How to Do Things with
IWords. This book describes how language is used in connection to the context, the speaker's
attitude, and its impact on the listener (Lowe 130). Understanding the intent behind statements
and the effects of such utterances is greatly influenced by these factors. Austin refers to speech -
acts as the activities involved in speaking (Cutting 16). Beginning with the distinction between
two categories of utterances, constatives (Austin 3) and performatives (Austin 6), he goes on to
describe the idea of Speech Acts. According to Austin, a performative is an expression that uses
a particular kind of verb—a performative verb—to carry out an action (Austin 6). In other words,
when someone uses a performative, they are not simply speaking something but also acting on 1t
(Wardhaugh 283). For instance, when someone says, "l name this ship Queen Elizabeth.” they
aren't just stating what they are doing; they are actually doing it. The world has altered as a result
of what the speaker did since the ship has been given a name ever since. The verb in the
aforementioned example is a performative verb, which realises a specilic action. In a gven
context, the verb designates the activity.

Performatives need the right words at the right situations (Austin 8). Since performative

verbs can only collocate with the adverb "hereby," Austin develops a "hereby test” 10 determine

whether a statement is performative or not. Thus, it is not strange to say "l hereby name this ship

. i ¥ ) [T T R
Queen Elizabeth," The phrase "I hereby believe in God" is strange, though, as believe
performative verb. Austin refers to these statements as "constatives" (Austin 3). Constatives are

claims or statements that define truth and falschood. Constatives are dependent on facls and ma?

s nol i

|6
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only be evaluated in the light of those facts. Constatives are sentences that appear o be used
more often for speaking than for doing (Austin 3). They therefore support truth-falsehood values,
Austin distinguishes between constatives and performatives. Constative statements can be judged
as true or false, while performative statements are neither true nor wrong;: they only carry out the
action they refer to (Austin 9). Therefore, statements like "[ believe in God" and "I go to college
every day” are constatives since they may be evaluated as either true or untrue.

Then, Austin continues by pointing out that, despite the fact that performatives cannot be
judged in terms of truth or falsity, they can still go wrong or be "infelicitous” (Austin 14). Austin
offers what he refers 1o as "felicity conditions,” which performers must achieve in order to
succeed or be "happy" (Austin 14). Felicity prerequisites are the requirements to be fulfilled for
an action to be considered appropriately or felicitously carried out in the context in which it is
performed (Cutting |8). The felicitous circumstances, Austin proposes are as follows:

a)  There must be an accepted conventional procedure having a certain conventional effect.
That procedure must include the utterance of a certain word by certain person in certain
circumstances,

b) The particular persons and circumstances in a given case must be appropriate for the
invocation of the particular procedure invoked.

¢)  The procedure must be executed by all participants both correctly and completely.

d)  Where, as often, the procedure is designed for use by persons having certain thoughts
or feelings, or for the inauguration of certain consequential conduct on the part of any
participant, then a person participating in and so invoking the procedure must intend so
to conduct themselves, and further must actually so conduct themselves subsequently
(Austin 14-15).

Further. Austin recognises that the categories of performatives and constatives are
insufficient. so in an effort to replace them with a general theory of Speech Acts, he "isolates
three basic senses in which in saying something one is doing something, and hence three kinds of
acts that are simultancously performed” (Levinson 236). Austin claims that there are three
different levels at which the action that results in the production of an utterance can be examined
(Cutting 16).

1)  The locutionary act: the locutionary act is the fundamental act of speaking (Yule 48). It
is the performance of an utterance. This 1s essentially equivalent to saying a specific
sentence with a specific sense and reference (Cutting 16). For example, In the sentence,
‘Mr. A said to me to Slap her!" the locutionary force can be described as the act of

slapping somcone,

?‘NUI.ISH FARI: -1 ! Peer Reviewed Refereed and UGC Listed Jowrnad No. - 471026 17

(}- Scanned with OKEN Scanner



VOLLUME - XL ISSUE - [T« MARCH - AUGLST - 223
IDEAL - ISSN - 2319 - 339X - IMPACT FACTOR - 7337 (wwmsjifactercon

3)  The illocutonary ace: The second 3¢t 13 the illocumonsry a0t The phrase "illocutionary
31" describes the use of 2 semtence 10 convey an ammde with 2 parncular Rmchion of
*force.” also koown as an tilocutionary force. The way that they cosian 3 Sase of
zmjmmcsm:aﬁws?mm&mmwjmwm
locumonary acts. It refers to what s done m mtening the words. the funcuon of the
'.t-.:-ré.;:ﬂﬁmspmﬁ:pmposcﬂm:b:s?ﬂhrhnmmmi!tukﬁﬁﬂmmgm
advice, a command a request et=. (Cumngz 16). To explam further. the man who
witnassed the shove locutionary act mught describe the accompaned illocutionary act
as X weed, advisad or ordered lum her 1o sl2p her.

3) The periocutionary 3¢t The periocutonmy act is the therd act The effects of the
umerance on the hstener. or the shufl m the histener’s amtude or behaviowr as a result of
producing locaumons and illocunons, are what it refers to (Cumng 16). So. continung
with the sforementonad example. the same man who saw the rwo exshier behmviours
mav have described the subsaquent unierance s X having convinced hrm'her to smack
her.

Beyond Ausun's imnal research, Searie expanded the theory of Speech Acts. Although
Sexrle. like Austin s primarily focused on what the speaker does rather than the hearer. s
conmibunon enzbles us 1o ensfer our anenton fom the speaker’s imtentions to the process by
which the hesrer imterprets the speaker’s miennon (Lowe 136). Declaranves, Representanves.
Expressives, Directives. and Commussives are the Sve types of speech acts idennfied by Searle
(Cumng 16). These 2re explamed as follows.

1) Declarasives: These are words and expressions that change the world by thewr very
unerznce. o daclaranons. the speaker alters the external status or condition of an object
or simation only by making the unterance (Cutting 16-17). For instance. the sentence. ~I
hereby pronounce vou husbend and wife”. nwns rwo singles o a mamed couple
(Cuttng 17).

Representanves: Representanves are such unterances which commit the hearer to the

truth of the expressed proposiion. [t 15 an illocutionary act which staies the facts. The

class mvolves assemng concludme affirming. believing concluding. denving.

reporing. eic. (Cumng 17).

3) Commussives: Commissives commt the speaker to some future course of action. The
class involves promusing. offening. guarantee. pledgng. sweanng. vowing. undertaking.
warrant, etc. (Cumting 17).
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4)  Darectives: Dare % are atte
evhives: Drrectives are attempts by the speaker o pet the addressee o do sometling.

tis an llocutionary force that pets things done by the addressee. The class involves

crdenng, roquesting, ashing, hegging, challenging, commanding, daring, inviting,

msisting, ete. (Catting 1 7),
Expressives: Expressives are the words which state what the speaker feels, The class
involves  thanking, congratulating, apologizing, appreciating, deploring, detesting,
regrettng, thanking, welcoming, cte. (Cutting 17).
Additonally,  Searle changed the teheity  conditions  that Austin had  previously
miroduced. According to Searle, there are five main categories of lelieity circumstances: peneral
conditions, content conditions, preparmtory  conditions, sincerity  conditions, and  essential
conditions (37-62),

1) General Conditions: In general conditions, the participant should know the importance
of language used and he/she should be serious about it and should not be nonsensical
towards it. For instance, participants must share knowledge of the language and must be
senous while communicating (Lowe 136).

2} Content Conditions: Content conditions concern the appropriate content of an utterance
(Lowe 137).

) Preparatory Conditions: Preparatory conditions include the status or authority of the
speaker to perform the speech act, the situation of other parties and so on (Lowe 137).

1) Sincenty Conditions: The speaker should genuinely intend to fulfil the future action.
There are some speech acts such as taking an oath where this sincerity is determined by
the presence ol witnesses (Lowe 137).

5)  [Fssental Conditions: It must be possible for the speaker to carry out the future action as
per the utterance (Lowe 137).

A Study of Speech Acts in Amitay Ghosh® Sea of Poppies

The discussion of the above "Speech Acts” theory is used in this section of the article to
analvee a few conversational passages from Amitay Ghosh's novel Sea of Poppies (2008). In Sea
of Poppies Amitav Ghosh tells the interconnecting tales of a number ol characters who lind
themselves ahoard the Ihis, a former slave ship, in the early 19th century. The main protagonists
are on board the ship while engaging in varied degrees ol deception and in a vanety of more or
less ideal settings. The story, which is set just belore the First Opium War, centres on issues of
impenalism and colomalism against a hackdrop of drug traflicking and human tratficking

committed by the Brinsh in India and (though mainly invisible) China. River of Smoke (2011)
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and Food of Fire are the next two books i the s inlogy that lollow this one (201 5). The 2004
Man Booker Prize shorthstincluded Sea of Poppies,

Part 1 begans when Deeti is working on her poppies Turm, she has @ vision of [his. When
Dieen's oprum-addicted husband passes away, she resolves o commit suicide by burning herself
alive on o window pyre oul ol fear for her options and the tact thot her Family iy one of the most
ifluential in the arca. She is saved at the lust second by Kalua, o low caste ox-cant driver, and
the two depart together. Meanwlile, Zachary Reid, who embarks on his first journey with the
s i Baltimore, 15 the only surviving member of the oripgmal crew and the aching caplain when
they armive i Caleutta. Serang Al takes him under his wing. A Mushim boatman named Jody
visits Paulette, with whom he spent his lormative years, in Caleutta. When the Ibis smashes his
boat, though, Jodu asks Paulelte 1o ask Zachary 1o secure work lor him on the ship. The Raja of
Raskhali, Neel Halder, also meets with Benjamin Burnham 1o scttle debits afier observing the
Ibis" armval. He is brought up on inflated forgery allegations by Bumham when he rejects
Burnham's request 1o cede his properties for one last time.

Deetr and Kalua proceed downstream in Part 2 while attempling to hide as much as they
can. They eventually reach Chhapra, but when they encounter Bhyro Singh and leam that they
arc being sought afler, they decide to register as indentured slaves in Mauritius in order 1o flee.
In the meantme, Zachary starts to integrate himsell into Caleutta’s gentlemanly culture.
Burnham and the other crew members warm up (o him, but the ship's first mate dislikes him
almost nght away and almost murders him at the end of the section. Despite the rest of the crew
iitially disliking Jodu since he is a freshwater boatman, he manages to become accustomed 1o
the ship and win their respect. When Zachary declines to let her board the ship, Pauletie and
Baboo Nob Kissin come up with a scheme to be carried on board while disguising themselves as
Bengali women and travelling for an arrunged marriage. Paulette knows that she must leave
Caleutta and the Burnhams. Neel is given a 7-year prison sentence in Mauritius and loses his
farm. He is taken to juil to wait for his release, when he meets Ah Fatt, an opium addict who will
also be taken there.

As the several narralives come together in Part 3, the action is virtually exclusively on the

water. Upon boarding, Deeti and Kalua leamn that Bhyro Singh is on board. They manage to
avord lum for the majority of the voyage, or so they believe, but learn near the conclusion that he
15 aware of their presence on board, Even though Kalu

a is able 1o save Deeti, one ol Bhyro's
puards drowns in the process, and Kalua is accused ol murder. He then starts to wreak his
revenge on Deeti. Chillingworth sentences Kalua to death afer he escapes from his chains and
hills Bhyro while being flogged for the separate offence of saving Deeti in Ghazipur
FNGLISHEPART -1 e Reviewed Bopereend .r.uuf LIt _J.Hi':*ra'..ﬁ
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While this is going on, Zachary starts 1o settle into his second mate position and
frequently fights with Crowle. Zachary leamns via a chat that Serang Ali was a pirate. Al s
confronted by Zachary and offers to vanish in Port Louis. When Crowle lcarns of Zachary's
cthmcity, he tres to use blackmail to get him 1o mutiny, but Zachary refuses. Following Jodu's
infatuation with Munia, one of the immigrant women, Bhyro Singh beats him badly. Paulette, in
contrast, umintentionally discloses herself to Jodu before purposefully doing so to Zachary afier
learmming about his race and believing that he is the only one on the ship who might be able to
comprehend her own vanious identities, As Neel and Ah Fatt become closer, Crowle interferes by
persuading Ah Fatt to pee on Neel in exchange for what he thinks is opium.

Ah Fart sneaks in and murders Crowle in retaliation for his deeds as Zachary and Crowle
quarrel i the final chapter. Serang Ali, Jodu, Kalua, Neel, and Ah Fatt vanish in a stolen
longboat headed for Singapore just as Zachary emerges from the water. There are three people
on deck: Baboo Nob Kissin, Paulette, and Deeti, the last of whom he is familiar with despite
having never met her.

It would be fascinating to examine how the various characters employ various speech

acts mn their dialogue because the story features a wide variety of individuals engaged in strong
conflictual circumstances.

Conversational Passage One
Deeti and her daughter were eating their midday meal when Chandan Singh
stopped his oxcart at their door. Kabutri-ki-ma! he shouted. Listen: Hukam Singh has
passed out, at the factory. They said you should go there and bring him home... . A
chull crept up Deeti's neck as she absorbed this: it was not that the news itself was
totally unexpected (Amitav Ghosh 27).

The above conversational lines comprise the declarative speech act, Here when Deeti and
her daughter Kabutri were finishing their household chores, Chandan Singh stopped his ox-cart
there before Deeti’s home. Chandan Singh conveyed that Deeti’s Husband Hukam Singh is no
more, He passed away when he was working in factory. Chandan Singh advised mother and
daughter to bring the dead body from factory. In this discourse, the speaker performs the
declarative speech act. His words and expressions change the world of listener Deeti. The
speaker alters the life situation only by making the utterance *Hukam Singh has passed out, at the
factory”. This hfe changing declarative speech act of Chandan Singh shocked both mother and
daughter as they realised that their life is not same as earlier. It is also noticed that the utterance
followed the three out of five felicity circumstances given by Searle, i.e., general conditions.

content condinons. preparatory conditions, sincenty conditions, and essential conditions. [n

ESGLISH PART -1 Prer Reviewed Refereed and UGC Listed Jowrnal No. - 471026 2
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seneral conditions, Chandan Singh know the importance of language used and he is senous

about 1t and 15 not nonsensical towards it. In Content conditions Chandan Singh utters the

- 1 . " - » Wi . | .
appropriate content. He follows preparatory Conditions W hile conveyIng message as he 1s a co-
il -

worker of discased person. In this speech act sincenty conditions 15 ot followed as the speaker

did not genuinely intend to fulfil the future action of helping Decti. The speaker also lacks

essential conditions of not carrying out the action as per the utterance

Conversational Passage Two
_.Neel summoned his personal bearer, a tall. turbaned Benaras: called Panmal

“Take a dinghy and row over to that ship”, he said. *Ask the serangs w ho the
ship belongs to and how many officers are on board.”

Huzoor,

With a gesture of acknowledgement, Panimal retreated down the ladder
Parimal returned 1o report that the ship belonged to Burnham-sahib. of
Caleutta.

How many officers on board? Neel inquired.

Of hat-wearing topi-walas there are just two, said Panmal. And who are they -
the two sahibs? One of them is a Mr Reid, from Number-Two-England, sa:d
Parimal. The other is a pilot from Calcutta, Doughty-sahib. (Amitav Ghosh
42).

In this second conversational passage, representative speech act 1s used by the speaier
Piramal who brings the factual information that is asked by his master Neel and reports it Nec!
1s Zamindar who observed a ship ‘Ibis” anchored at port., so he sends his servant Piramal to find
out the mformation regarding ship. Returning to Zamindar, Piramal performs representative
speech act through asserting the truth of expressions 1.e. the facts he collected. When Piramal
retumed to Zamidar Neel, he didn’t speak of other things but he only informs Zamidar that on
the ships, there are only two sahibs. The speaker provides informaton that is a part of
representative speech acts.

Conversational Passage Three
Mr Burnham took a cheroot from his waistcoat and tapped 1t on his thumb.
‘But if you don't mind, Raja Neel Rattan, | would like to have a few words with
you in private.' Neel could think of no way to refuse this request.

‘Certainly, Mr Bumham. Shall we proceed to the upper deck” There some
privacy should certainly be available.' (Amitay Ghosh 121).

———
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Abstract

The Indian Enelish Literal: ' i b :
& atire witnessed the huge change in woman nature. We have a submissive

f.l’.f_’_"ﬂ'f Indian woman to arn ultramodern kroine. In ancient ‘she” was bound to the Tearth and the
:.'.;Hfrli. Wfllmé’ﬂ heave ﬂf.‘cf.'ph“d these roles and these cefegorizations. The Sociad ixsue of Womem 'y
pasition in the socicty took its roots in late 1960s in the world For it was the need of the time which
the femimine world sensed and rebelled ‘against so called .rules laid for women. The Women
novelisis tried to give shape to the traditiopal practices. This was not the direct war against the man
but against the attitude. The English ﬂ.?EnL'un'.-.ur in India opened the doors to the slave Indian
women. The Male veriters also contributed to bring back the rights of women. The contribution of
the women writers fixed the novel in its proper mowld and brought it in a good shape 1o swrvive in
Indian writing in English. The issues like the secondary statues of wonen and human relationship
are focused by Mulx Raj Anemd. The elements of satire and irony too are found in the works of the
Jfemale writers. The appose to the male dominant socien continued 8l the post 19805

Key Words: societv, feminine, modernity, education, link language

The Social 1ssue of Woman's position in the society took its roots in late 1960s in the warld
For it was the need of the time which the feminine world sensed and rebelled against so called rules
laid for women. As Simon de Beauvoir put it, “One is not born, but rather becomes, a woman... It
is civilization as a whole that produces this creature... which is described as feminine.” (Abrams:
89)

Though all cultures claim 1o praisg and value the womanly qualities, one can cite an equal
number of passagus demigrating women while verbal praise masks' their secondary position.
Literature reflects these stereotypes. Women have accepted these roles and these categorizations.
They glory in being ideal wives, mothers, housewives in the Indian joint-family settings, ideal
daughters-in-laws as well. Here the process of socialization plays an important part. Man is seen as
the norm, woman 15 the “other’, not merely different, but inferior, lacking personality. Their traits
are distinguished in terms ¢f polar opposites of masculine and feminine.

Indian English Literature especially the fiction witnessed the revolt of women in the pre and
post independence period. In the history of Indian writing in English, the'real beginnings were with
the works of great Bankim Chandra Chatterjee (1838-94). His published eftorts Rajmohan's Wife
(1864) was in English. Tt gives us a faithful picture of the life of the times in however narrow a
perspective, and makes us see in that picture the phenomenon of change, a chunge from
medievalism to modernity, Mantagini, the central character is but one of the symbol of that change,
for she typifies the new Indian woman seeking her release from the cruelties and tyrannies of a
medieval past, She is not the usual Indian woman who sccepts her husband with all his faults or

pas

as sinful as merories of men whom she has admired and respected better. .

: contribution of the women writers fixed the hovel in it;‘ ;_:;]qpur' mould lnr:? hmugh;i it ;n
; I shape to survive in Indian writing in English. The English education in India opened the
doors 10 the p g’.nge_r,; hﬁd to be content with playing only a subordinate
j d o s for playing new roles. In this concern,
sll the world. the obstacles women faced and the
ndu world. These women writers struggled to give
ounts whigh: attracted publishers both in India and

¥
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The key of the noticeable success of women ROVEUSE (e SN HEh. Are b

A n:g they are endo wed with the gift of ;]_._e[-._am_g deep into the workings of human m?;g
ory d they are and understanding. Toru Dutt (1856-1877) is the great name in

i ith thy, sensitivity
ﬂ mwél&ﬁ%ﬂwg and Novel, Both the nmmllg_t and Ehn:. puet are in fau; only two facets o
Toru's aesthetic personality, two. aspects of her genius“which are mutually inclusive. Krupaby;
Sathianathan. Shevanthi Bai Nikambe, -j.iwﬂmakumm [il-.m?a} were another novelists who tried (q
strmgﬁen their own cause and build up strong popular opinion in favour of women’s education,

= The wave of change about wpmen is also felt by the male writers of Indian English, The
issues like the secondary statues of women :ﬂn_q['__hu'_n:"t.ﬂﬂ relationship are focused by Mulk Raj Anang
n The Old Woman and the Cow (1960), Gauri is the protagonist, who face the bad circumstances iy
her life. She is presented a rebellious Indian woman who protests against disloyalty of fier husbang

Panchi. In the end. she stands on her awn feet and never returns back 10 her husband. It all shows

| that no ground left untouched having the subject of female dishonor in fiterature.

" In the world of Indian English Literature, the women novelisis have developed a style of

‘their own. Afier capturing the required space in society, they now turncd to observe the other social

. norms and traditions. The elements of satire and irony too are found in the works of the female

: writers. Anita Desai E"hur.:}m-ugmt Foices in the City (1965), censures the unwanted customs

and tradi ! > ayantara Sahgal is sore at the politicz| systern and inefficient and

novel Sunlight On A Hﬂékﬂﬂﬂﬂfﬂm (1961), pulls 1o
il

d her own views. She found English to be a suitable
with remarkable ease and udroitness female characters,
al problem passiotis. All her female chameters-
ara Saghal is the only women
ia today, Her Concern is also with

nen must be preserved, the
ni Award winning novel Thal
1, the heroine of the
assigned to u wife in our countiy.
“the rest of the world. She
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10. The Study of Politeness Principle in Amitav
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Rﬁsc_ifrﬁh Guide, Associate Professor & Head (English)
Dhanaji Nana Mahavidyalaya, Faizpur, Dist: Jalgaon (Mé.}
Mr. Bhagwat C. Patil
Research Scholar, Assistant Professor (English), IDMVP’s Arts,
Commerce and Science College, Jalgaon, Dist: Jalgaon (MS.)

Absiract

Politeness is the seminal aspect in human communication. Various linguist have derived
several maxims and strategies of politeness in their theories, Gefery Leech (1983) developed his
politeness theory on the basis of his predecessors® framework and propounded six maxims to be
employed in the communication to induce more politeness in the interaction. This paper
illustrates these six maxims viz- Tact, Generosity, Approbation, Modesty, Agreement and
Sympathy maxim found at various discourses in Amitav Ghosh's novel The Hungry Tide (2004).

Key words: maxims, politeness, strategy, social face, The Hungry Tide,

Introduction

Being polite in behaviour and conversation invites cordiality from the listener and the

socicty whereas being impolite during conversation exerts a negative impact on the speaker’s

personality. In our day to day talks, speech, gossips, meetings and gatherings, we often encounter

with a variety of speakers,

etc. The question may arisc in the mind is why politeness
y wants 10 maintain one’s relationship, reputation, and of

gome are polite, some are impolite, some are over polite than another,

is significant in conversations. The

answer is quiet simple as everybod D, rep .
course one’s social face. In our social li fe, we do not wanl to appear as an impolite person while
talking with others, we consciously follow s0me rules. These rules art:lstudl:d under t.he fh::nrly

rad 1CS. 18
of politeness, Politencss Principal is that pat of a larger domain of pragmat

interconnected with the theory of cooperative .
teness Princ

carch article applies these politeness strategics to

pﬁndples and Speech acts theory. Lackoff and

i ipal ¢ h's model are all the most
Brown’s theory and Levinson’s model of Poli ipal and Leech's
res

i . : zsent
[ e e, 0 de (2004). For the purpose of the study, the article

inalyse Amitav Ghosh’s novel The Hungry TF

e N, 51
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is divided into two parts vis. the theoretical aspects. The later includes politeness principles, such
as: maxims. the concept of Face, FSA, FTA, positive and negative politeness strategies, The

second part of the article deals with the application of the theory of politeness principles to the

selective dialogues and conversations and discourses from the novel The Hungry Tide.

Leech’s Theory of Politeness Principle

The politeness principle is one of the most debated s
many different theories presented regarding politeness principles
Leech's (1983) 'Politeness Principle Theory', Brown and Levinson's (1987) 'Face Theory,
Scollon and Scollon (2001) Politeness Systems Theory' are few to mention. In this research

paper, Leech's (1983) 'Politeness Principle Theory' has been contemplated and applied to the

ubjects in Pragmatics. There are

during the last two decades,

sample discourses from Amitav Ghosh’s novel The Hungry Tide.
Various definitions of politeness have been propounded by different scholars. Lakoff

(1990:34) and Leech (1983: p. 82) define politeness as “the forms of behaviour which facilities
personal and social interaction to obtain an atmosphere of harmony between interlocutors via
minimizing the inner inherent conflict in all human interactions™ Similarly Brown and Levinson
(1987: p. 61) defined politeness as “forms of behaviour used to maintain and develop
communication between potentially aggressive partners”. They maintained that positive and
negative strategies are employed to minimize threat and to accomplish linguistic politeness. The
free encyclopaedia Wikipedia (2007: p.1) defined politeness as manipulating the good behaviour
or etiquette, whose goal is to make the interactanct feel comfortable and relaxed. Though theses
definitions are apparently different, they all suggest that politeness is the form of behaviour that
is employed to avoid skirmish, conflict and aggression.

Leech proposed his Politeness Principle (PP) in 1983, He presented his theory as a way or
procedure to explain how politeness works in social interactions. He propounded the following
six maxims of politeness: Tact maxim, Generosity maxim, Approbation maxim, Modesty
maxim, Agreement maxim, and Sympathy maxim.

1. Tact Maxim states: "Minimizing the expression of beliefs which imply cost to other:
maximizing the expression of beliefs which imply benefit to other."

For example:

a.  Could I stop you for a minute?

b.  IfI could just explain this then,

ENGUSH PART -1/ Fﬂ'chvaWEd' RI?‘}"EF'EEI'.]' and UGC Listed Journal No. : 47160 _ﬁ__,;-_;.
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. Generosi it MG s
- &y Maxim states: "Minimizing the expression of belicfs that express or imply

benefit t . maximiz -
i maximizing the expression of beliefs that express or imply cost to self.”

—I‘]_I * I-|
| e maxim of generosity focuses on the speaker, and says that others should be put first
instead of the self. For example:

a.  You just sit and let me complete the cleaning.

b.  You must join us for dinner today.

Approbation Maxim states: "Minimizing the expression of beliefs which express
dispraise of other; maximizing the expression of belicfs which express approval of
other." It means to praise others. The first part of the maxim suggests to side step
disagreement; the sccond part proposes to make other people feel good by showing
solidarity. (Lecch, 1983: 132)

a. Isaw you sing dancing at the party last night. It seemed that you were enjoying
yourself]
b.  Satish, I know you're a genius. Would you answer this math problem here?

4. Modesty Maxim states: "Minimizing the expression of praise of self; maximizing the

expression of dispraise of self."
For example:
a.  Oh, I'm so dumb - I didn't notice the man, did 1?

5.  Agreement Maxim states "Minimizing the expression of disagreement between self
and other; maximizing the expression of agreement between self and other." Actually, it
cannot be followed claimed that people totally avoid disagreement. It is simply
observed that they are much more direct in expressing agreement, rather than
disagreement. For example:

Yes, Rahul, I thought we sort out this already during our meet.
nminimizing antipathy between self and other; maximizing

A.
6. Sympathy Maxim states:

pathy between the self and other.” This includes a small group of speech acts such
sym

' dolences
as congratulation, sympathy, and expressing conao

For example:

a I am ur .‘,'IJ'.‘IE!‘.
. sarry to hear ahout Yo f n I
A5 d ﬂ-’-‘lﬂﬂﬂﬂ with p(}lit{:llCSS. T'he more the addresser is indirect

. 5 3 + h
Beside this, indirectness polite he/she is.

) L ., the more
in ordering, commanding, requesting: advising, ¢t¢

-
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For example
a.  Shut your mouth.
b. Would you please keep quite?
c.  Carry the cases.

d. Could you possibly carry the cases?
Here (a) and (c) are both the examples of direct speech act since the addressee has g

alternatives but to perform the action. Such examples, maximize the cost to the face of the
addressee; consequently, they are called impolite. On the other hand, (b) and (d) are indireqy
impositions because the addressee has a free will to say no. Thus, these examples minimise the
cost to the addressee by the use of options. Appropriately, they are polite propositions.
Politeness Principle in Amitav Ghosh's The Hungry Tide
The rich culture of India has been painted in the works of Amitav Ghosh and also has the
fragrance of Indianness, The Hungry Tide (2004) comprises ample examples to illustrate various
pragmatic principles. The novel is set in the Bay of Bengal, especially the area of Sundarbans.
It tells the story of Piya Roy. She arrives in Sunderban with the purpose of research study on
dolphins. She belongs to an Indian parentage but lives in America. The next character Kanai
Datta is a Delhi based businessman, who came there by profession to visit his widowed aunt and
who wanted to read some writings left by her husband. Her husband was a political radical and
meet with a mysterious death. Kanai was confronted with Piya in the train. In due course he
worked as a translator for Piya. Fokir was another important character who helped Piya in every
critical situation. Piya Roy’s journey began with a mischance, when she was slipped into
crocodile-infested waters. However, she was saved by a young, uneducated fisherman, Fokir.
They did not understand language but Piya and Fokir were strongly drawn to each other,
sharing a strange feeling towards each. Piya hired Fokir to aid her research and found a
translator in Kanai Dutt, a businessman from Delhi whose principled aunt and uncle were long-
time settlers in the Sundarbans. .

There are multiple examples in the novel where the characters observe the politeness
principles. The main characters Piya, Kanai and Fokir during their conversations at various
situations seem to be conscious about the politeness,

Tact Maxim

When Kanai was travelling on the train, he saw a man sitting right beside him near the

window. Kanai had a newspaper and wanted to read it, but there was not enough light at the

place where he was sitting. Thus, he wanted to replace his place with the man sitting near
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window. Kanai did not
want to offend the man so he used tact maxim to persuade him to replace

his seat, saying:
& o lh:j:‘:j; D[; :ﬂ':t: f::l ::i::t to Tv-::l.t, would yf]u mind changing places with
i ey e 15‘.-,111 is better by window™ ( 5)
ki i :be ::‘ Kana:.m-mmfsad the cost to the listener and maximised the
. ore polite in his statement keeping the scope to the listener to
deny Kanai’s request. In the above situation, Kanai used the tact maxim that was helpful for
him as the man replaced the seat with Kanai.
Generosity Maxim
At the railway station, Kanai found his aunt Nilima Bose, standing to pick him up. She
was seventy years old but she had come to station to pick up Kanai. Here while talking Kanai
exploited the generosity maxim to appear to be more polite before his aunt. He maximized the
benefit to his aunt when he said:
B. You shouldn’t have taken trouble to come to the station (22)
C. 1 could have found my way to Lusaban (22)

It is the fine example of the generosity maxim. When the speaker uses this maxim, he

means ing benefit to the

to be more polite in his behaviour as he maximizes the cost himself giv
listener, who is his Aunt.
Approbation Maxim

When Fokir didn’t return home well in
ed her fear to Kanai as they just heard

st. Moyena rebuked her son. Here,

time, his mother Moyena visited Kanai's home.
the roaring sound from the forest and Fokir

She express
Kanai used the approbation maxim and

was still in the fore

minimised the dispraise of Fokir
__I'm sure that Fokir will t

before her mother when he said:
ake all the right precautions. (155)

the similar rebuking. She was Fokir’s
{ to use impolite way of talk

D. Youshouldn't worry.

Kanai didn’t want to offend her mother by using
Kanai did not wan

mother, she could say anything to her son but the
he would be safe in the forest. Therefore,

kir, he assured his mother that

so instead of blaming Fo
had used the approbation maxim in this situation.

it is evident here that Fokir

Modesty Maxim e
the praise of the other and minimizes the

In modesty maxim, the speaker maximizes

dispraise. Piya during her conversation with the stranget who was Kanai realised that he is &

- el
oy SR : | No. : 47100 55
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translator and businessman. She was impressed by Kanai’s responses. She wanted to be mop,

polite with him, therefore she used the modesty maxim when she replied Kanai. She said
E.  You are very observant. (10)
F.  You're well informed. (11)
Thede statements are the illustations of politeness principle where the modesty maxin
has been exploited very cleverly.

Agreement Maxim
During the dialogue between Piya and Kanai, Kanai called Kolkata as Calcutta which

was the old name of the city. Piva brought this to his notice. Here Kanai accepts his mistake and
agrees with Piya regarding his wrong use of name. He used the agreement maxim when he said;
G. I should be more careful, but renaming was so recent that I get confused sometimes
(12)

Here Kanai, the speaker is in agreement with what Piya said.

The Sympathy Maxim: Piya Roy in an incident in the train used the sympathy maxim
when she spoiledS the photocopies of a fellow traveller by spilling tea on it. The man was also
scalded by the hot tea,

Piva used following statements

H. Oh, I'm so sorry!
I.  Let me help you clean up
J.  I'm very sorry. I hope you'll excuse me

In the above statement, the speaker Piyali maximized her sympathy towards the man
though he seemed to be irrifated. She realised her mistakes and minimised her antipathy towards
the man. She knew that the papers spoiled by her must be important for man, In this scenario, she
repeatedly used the sympathy maxim to be more polite with man though he was angry. The
result of her positive politeness strategy, the man turned down calm and befriended with her.
Conclusion

Thus, Amitav Ghosh has wisely used his linguistic skills and moulded it into the
politeness strategies through various polite acts of major characters in the novel. [n this articles
the discourse samples are limited to the statements only but this paper could be helpful for

further rescarch in the field of pragmatics
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Abstract
Anita Dexai 14 a cclebrated Indian author who has
made a significant contnbubion 1o the workd of htcrature
She s boown for her mughtfud eaplorabon of human
telabonships. particularhy those moliing women Her
worhs focus on the lines of women in India and the
chablenges they face in 3 penarchal soacts Do s novcls
ate powcertul commentancs on the tultural and wsial
ot that gos cm women s bnes m bdia, and they prinade
a vorce for women who has s boen madionally slcnied
One of the central themes m Dosanr s wisling is
women's emponerment Her poncly explore the wass
i which women can assrt themschves and gain control
over theit Ines i 2 soowth that i oficn bostilc 1o tho
aspirasons  ThroughBam s chanwter Posu depicts the
strugglcs and tnumphs of women who ate tnang 1o
breah free from the constramis of tradinon and social
€Al
Introducton
Anits Desar's ‘Clear Light of Das™ is o four
dimensonal novel The novel v about, “Time as a
destroner and a prescret and aboat what the bondage of
peme docs 1o people ™ The manm hemel of the ston deals
w eehs the Iife of foun memts s of the fumly  Tara thm, Ry
and b Then parcnts ang ndiTerent and divnteresacd fo
thesr needs Both the sistor strugele Gor b g and identin
Here the parents ase lotadhy neglect thenn fosir clihleen for
heer buappuncss 1w biecaese of the utte) rcg bt whnch
the chaddren suflerod from therr parents that made them
welcome the arrival of aunt Mara Mav After the death
of thou father Vg the eldost mvmiler of the Lanily,
B assumes the tole of 2 fathicr tah g care of brotlicn
and seston and Ligor paarmvany tham S o the stors ol
Humla seleimed o Bam e the monel who shouldens e
reaponsibility of the family due o an irrespoanibile Taher
and a dishctee mather
Ut Iocs chihdhomsd Flem fincs hersctt m the image of a
o herne Het real life horad figures wre Joan of A
and | lotence Naghtingale Sk wacts 10 abicve wmcthung
w e Hot &z o the Lamils sesponsibnloacs s remauns

Bim's Journey toward .
in *Clear Light of hay

s Self - piscovery

-Pml. Dr. Indira S 'g“
Nutsn Maraths CoBege. g,

o Jook after her mentalty retarded brodher Baty
and ek Mogra Mast Howerer, she l'll‘.‘.'l.lllt! that the wody
docs oot recopmse her as Flosence Nightingale o boan ¢
Arc She baows Lifc 1s a full af wealits She realises thy
Raya bot brother s pot 2 hero and she is mot & beroe
athet She 18 30 preoccupd with Bl responsbline
that shc has o ume for herown lone and life She feels lowr
and micnor 1o Raga and Tara het sinte who achicse wha
they wamed Batin case of [him, ahi¢ 18 tolally diftorent fien
the othcr Indan et whone omls ambition is mamagee She
rejects D Busan a Ly doctor, with a good position
a the sockts She bocomes angn when Dr Bowas b
wartcd b marm her behaves in the tymcally patnaschal
wan ol keong wodman dosan by misunde rstandmg Ham
refusal Ssoms §omato rsrand why von do not wesh o marn
You have dodcated vour Life to othem o your sick bt
and vout aecd st and hintde brother whowall be dependent
o vow all s e You has e sacnficed sour hife foe than
D Fisw as docs net wodds rvtand the read neason foe refusl
because bus pustefication o her refusal is she s 3 woms
who wants o senve her family and Hmﬁﬁi hicr Lifs &
them Mo s not able 1o visualise Bam as a strong wens
“h'n wants to be independent The srom of the nenil ©
e e s
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worldwide orgamisations  These provide epportunilics
for man and woman which promotes equalin between
the sexes for which Indian women having struggling
them lives

Conclusion

In conclusion Wo fiml Anita Desai’s wrting as
A powerful testament 10 the strugeles and trumphs of
womnen i Ivlia I0or minels priviike 3 voice for women
Wharhave been trnditionalls sibenced and offer 2 vimon of
empowermient and Wibcration Theoweh ber work Diesa
has helped fo raise awarencss about the challenges tha
women face 1 udia and has inspired mams women to
asserl (hemselves andd pursue there dreams Her writing
" A lestament to the resilience, stremeth and creativiny of

woumen and it serves as an mspirnon 1o all tose wha seck
W create a more just an equal world

Relfervniees

B Hanemamn, Willam Clear Laght of the L Alliod
Prablishers |0

-

=)

Blunina, Staahy | hursian relatemalape = Asua | desei o
Namvely Sanig urdd Somn, Noews [ty

__ N Survasing S The New Vourrmien = fratias | nglish
doaructum and death Frctiom Creative Fushs New [elhy |vw
In this wav we can sav that women laces many B Hewn Hobwrs [V ) ket Gerald | % # ek .
prdlems and struggle for thew dentity and a1 last prose l'twhrhpllﬂmm = e P hobogcal gerue
- Borschies Fmpowerment has opened up broader o the furmaby ol Cierakd Herab, Chage. 197
I “rmunication hines and brought 1ogether different
o0oaQ




e-1S5N: 2318-8703 | p-I55N: 234/-6710

International Journal of Innovative Research in
SCIENCE | ENGINEERING | TECHNOLOGY

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

Volume 11, Issue 2, February 2022

INTERNATIONAL
‘ ‘ST&NDARD
'\ \“’“‘L Impact Factor: 7.569

NUMBER
INDIA

Ll 9940572 462 () 6381907 438 =% ijirset@gmail.com ﬁ Www. ijirset.com



International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

m | e-ISSN: 2319-8753, p-1SSN: 2347-67 10| www.l|irset.com | Impact Factor: 7.569|

g4

|| Volume 11, Issue 2. February 2022 ||

| DOL10. 15680 ITRSET.2022.1102014 |

Synthesis, Crystal Structure and Thermal
Properties of Cr-doped Bi,S; Crystals by Gel
Method

K.B.Patil'. S. K. Bachhav'

Department of Physics, Arts, Science and Commerce College, Varangaon, Jalgaon (MS), India'

ABSTRACT: Cr-doped Bi,83 erystals were grown in silica gel medium by single diffusion method. The grown
crystals were characterized by thermo analytical technigques (TGA and DSC), X-ray powder diffraction (XRD). by
powder X-ray diffraction analysis the erystal structure is confirmed to be Orthorhombic having lattice parameters a =
476 A° b =397 A® and c = 12.39 A", Thermal study reveals that Iron doped Bismuth Tri-Sulphide crystal is Di-
hydrous. TGA and DSC analysis shows a remarkable thermal stability.

KEYWORDS: Gel method, Cr-doped Bi,5; crystal, X-ray diffraction, TGA and DSC
L INTRODUCTION

Several investigators used gel method for growing different crystals [1-4] Bismuth sulphide is V-YI1 group
compound semiconductors application in oploelectronic devices [5]. Bismuth sulphide semiconductor with band gap
energy ranges 1.3 eV to 1.7 eV_ [6, 7].Optical and structural properties of Bi,S; with various dopanis are studied. Fe
was reporied [B-10] all these researchers have vsed different synthesis methods. The purpose of this paper is to report
the synthesis of single crystals Cr doped Bi,S; using gel method. The thermal properties of the grown crysials were
studied using Thermogravimetric and differential scanning calorimetry thermal analysis. TGA and DSC analysis shows
a remarkable thermal stability. TGA and DSC analysis sugzest that the thermal stability of Bismuth tri- Sulphide erystal
decreases due to Chromium doping.

IL LITERATURE REVIEW

Growth of crystal is-an imporiant aspect of materials science. The art and the science of crystal growth have developed
very much like any other branch of science. Bismuth tri sulphide is a ferroelectric semiconductor having Para electric
phase and exhibiting interesting photo conducting behaviour. Bi;S; are narrow band gap semiconductor with layered
structure are interesting, and important because of major contribution in solar cells, photo detectors. oplo-electronic
light amplifiers. Lasers, photo electronic etc. Mano crystals of Bi,S; in different shape and sizes have applications in
hydrogen storage. high-energy batlery and catalytic ficld. By looking 1o wide applications of and imporiance of the
Bi,5; single crystals, these crystals were grown from melt, using modified Bridgeman Stock burger, Chemical Vapour
Transport method, and Skeleton layered structured crystals were grown by hydrothermal method. Flower like
nanobelts, Straw-ticd nano wires are synthesized by facile decomposition and precursor solution method. There are
very few reports available in the literature on single erystal growth of Bis5;. Synthesis of nanomaderial has become a
prodific area of investigation due to their wide range of applications.

n. METHODOLOGY

The required Silica gel medium was prepared by adding the Sodivm-Mclasilicate solution (specific gravity 1.04
glec ) drop by drop with constant stirring into the 5 ml Acetic acid till the pH value was 4.4. Then add 15 ml H,S Gas
Water solution was as inner rcagent. The gel was usuvally set within two o three days. It was left for two days for gel
ageing and then the outer reagent, agueous solution of Bismuth Chloride (BiCls) and CrCl; was added on to the top of
the gel. The mixture was carefully poured along the walls of the tube with the help of pipette over the sel gel, in order o
avoid gel breakage. Afler addition of vpper reactanl, mixture small nucleation was observed within 36 hours.. The
reaction between Bismuth Chloride, dopant and H,5 Gas Water solution in gel medium resulted in the growth of doped
Bismuth tri-Sulphide crystals.

2-x BiCl; +xCrCl; +3H:S8 =Bi 2, Cr . 83+ 6HCI
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IV, EXPERIMENTAL RESULTS
X-Ray Diffraction Study

Intensity {(cp=)

Z-thetaideg)

The grain size for grown crystals were derived using x-ray diffraction line broadening analysis based on the
Scherrer formula

- . . ; B0
The crystallite size determine by using relation D =——

{Cos @
B iz full width of half maxima in radian =(0.220" in radian f =0.003830
0.5%1.54056
= 37.606 nm

" Do03g39NcasisT
Average grain size is 37.66 nm.
Grain size of Cr doped Bismuth tri sulphide crystals =37.66 nm
In Orthorhombic crystal structure the length of unit cells are different L ie. azb=c & a=y=F=90 ® Chromium

doped Bismuth Tri-Sulphide crystals fulfil the condition of Orthorhombic structure, having lattice parameters o= 4.76
A, b=39TA andc=1239 A

TGA and DSC Measurements

Therme gravimetric analysis (TGA)

Figure shows the TGA curve of Chromiuvm doped Bismuth tri sulphide crystal. The different stages of decomposition
of Chromium doped Bismuth tri sulphide crystals are presented in table

Stage Decomposition Sowelght 9 welghi loss muolecule loss in stage
Decom. Temperature loss Calenlated
range Observed .
1 29.58t0 500 12,403 11.26 2H.0 - 280, T
2 500 to T86.271 6.812 1758 450 T
Totalweight loss 19215 2884
Residue 80.785 TL16 2 CrBi,0, ¢
Stable[2Bi:0: | 4
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The stages of decomposition of Cr doped Bis5; crystals are given in table. The first stage of decomposition occurs at
the temperature range 29.58 to 500 “C in which the observed weight loss waos found to be 12,403 % which is good
agreement with calculated weight loss 1126 %. This weight loss is atiributed to loss of [2H,0 +250;] and
decomposition is in conlinuous manner.

Decomposition, al second siage occurs in the temperature range 500 to 786.271°C in which observed weight loss of
6.812 % nearly agreed with calcolated weight loss %. Here observed weight loss appear to be less as compared with
calculated can be attributed due to incomplete decomposition of Bi;S;. This weight loss is attributed o loss of 450,
and decomposition is in continuous manner. The remaining product finally tums into residue CrBi.0; is confirmed at
790.112°C.The observed residue weight was 80.785 %. which is nearly good agreement with calculated residual
weight 70.005%. This confirms the present of Chromium and Bismuth in grown crystals.

Differennal scanning calorimerry
Specimen material and reference malerial both are maimained at almost the same temperature during the conduct
experiment. Here we can measure the transition state of the material.

The differentials scanning calorimetry analysis of the grown crystals was recorded between 30°C 1o 300°C in the
nitrogen atmosphere using Metlae TA 4000. The initial weight of sample was 3.8 mg and heating rale was maintained
at 20°Cimin. The DSC corve for Cr doped Bismuth tri sulphide pel grown crystals is shown in figure . The initialization
temperature to start the thermo analysis of the grown crystals was from 31.22"% and phase change ended at peak end-
down lemperature of 112.3% The temperature at which the mmglc and the reference come o thermal balance by
thermal diffusion. The peak appeared in the DSC curve al 140.05%c indicates the phase transformation due (o loss of
water molecules and formation of stable anhydrous Cr-Bi,S; crystals. This is the good agreement with the TGA curve.
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V. CONCLUSION

Chromium doped Bi2S83 crystals can be successfully grown by silica gel method. Gel setting period is strongly
dependent on pH of a mixture of sodium meta silicate, acidic acid and density of sodium meta silicate. The resulls of
TGA analyses indicated that the first stage of decomposition occurs at the temperature range 29.58 o 300 %C in which
the observed weight loss was found to be 12,403 %. This weight loss is attributed to loss of [2H,0 +230,] and
decomposition is in continuous manner. Decomposition, al second stage occurs in the temperature range 300 1o
786.271°C in which observed weight loss of 6.812 % nearly agreed with calculated weight loss %. Here observed
weight loss appear o be less as compared with calculated can be atiributed due to incompleie decomposition of Bi S,
This weight loss is attribuled to loss of 450; and decomposition is in continuous manner. The remaining produect
finally turns into residue CrBi 0, is confirmed at 790.112°C. The peak appeared in the DSC curve at 140.05%
indicates the phase transformation due to loss of water molecules and formation of stable anhydrous Cr-Bi;S, crystals.
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Abstract: In the present research work: the single crystals of copper doped Barium tartrate were grown

by sinple diffusicn technigue. The optimum growth conditions of copper doped Barium tartrate were optimized

by varying various parameters such as pH of the gel solution; gel concentration, gel setting time. concentration of

the reactance. The platy shaped cryztals were obtatned in silica gel at room temperature: The effect of copper

dopine on the Barium tartarate has been studied. The XBD pattern shows that Copper doped barium tartarate

crystals are polyerystalline, having orthorhombic struciure. Thermo gravimetric analysiz (TGA) and Differential

thermal analysis (DTA) curveshows the percentages of the weight loss in the differenf stages of decomposition of

barium tartrate. Differential zcanning calorimetry (DSC) curveshows the phase transformation due to loss of water
molecules and formation of stable anhydrous CuBaCsH:Os crystals.
Keywords Cryztal growth techniques Single diffosion. XRD, TGA, DTA and DSC.

1. INTRODUCTION

In the present work. doped and undoped barim
tarirate crystals were grown by zilica gel method
uzing sincle diffiision technique. Copper is nzed
as dopant However, there iz mot a single
resedrch paper available in the literatmre survey
on the growth and characterizations of these
barium tartrate crystals.

We have mmed our attention towards the
tartarate crystals as these crystals are having
good application and can be synthesized by gel
technique. Commercially, the tartrate compound
can be used in various applications like
antimony  in  urinary drugs, ferroelectric
applications of sodivm-potassium tartrate [1].
potazsinm-chromium tartrate in medicine [2]
and so on. Many people studied various tartrate
compounds like calcinm-strontium mixed: levo
tartrate [3]. zine tartrate [4] and cadminm tartrate
[5] with respect to their propertiez such as
dielectric; magnetic; ferroelectric, piezoelectric,
and optical and other pertinent characteristics.
Crystal habits of various crystals, grown under
different conditions and alse by different

methods were dezcribed by Buckley [6]. Hartman
[7]. Eem [8], Chernor [9]. Burton [10] and Mullin
[11]. A number of factors such as degree of
saturation. type of solveat [12]. pH of the gel media
[13. 14}, presence of impuritiezs [15.16] and the
change in growth temperatore also presumably
affect sigmificantly the morphology of the erystal
[17]- The erystals, which can’t satisfactortly prow
from melt and vapor, are grown successfolly by
paing thizs method [18- 20]. Barium tartarate i3 a
guite interesting compound as they are having good
applications. Hence in the present course of
investigation it haz been decided tosynthesize and
characterize Copper doped Barnum tartarate crystals
by silica gel method. The grown crystals are
characterized by XBD, TGA, DTA and DSC
techniques.

Z.MATERIAL AND METHODS

Tahble 1: Optimum condition for growth of strontium-
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doped bariom tartrate crystals.
Sr. | Optimum growth Single
no | Conditions diffusion
01 | Density of zodium meta silicate | 1.05
zolutions (Na:510:) z'cm
02 | Concentration of acetic acid | IM
(CH:COOH)
03 | pH of mixinre 43
(4 | Temperature Eoom
Temp:
(3 | Concentration of (BaCl:) I
66 | Dopend Concentration of | 0.03M
CuCl:)
07 | Concentration of ‘Sopernatant | IM[
___lcao)
0% | Gel setiing time 2davs
09 | period of erystals growth 6 weeks

10AN chemicals uzed were of AR grade.
The chemicalz used for prowth of zingle crystal were
acetic acid (CH:COOH), =zodivm meta silicafe
(Na:5i0s), tartaric acid (CsHs0s), Copper Chloride
{CuCl) and barium chloride (BaClz). Different moldr
mazy waz tried to determine the optimum: growth
conditions. The gel was prepared by mixing the
solutions (CH:COOH), (WNaxSi0:), (BaCl) and
{CulCl) having different pH values varying fom 4.0
to 4.3. The prepared gel was transferred in glass tube
of diameter 2 5cm and 15cm in length. The mounth of
tube iz covered by cotton plug and kept for the
zetting After setting the zel it was left for aging.
After two days the sppematant (CiHsOg) of 1M
concentration was pourad over the set gel by using
pipette and kept undisturbed by covering the cotton
plug on the mouth of tubes.

Hydro silica gel is very good medivm for
growing better guality doped and undoped crystal of
barmm tartrate. The 0.03M concentrations of CuCl:z
in an aquecus sclution were used to grow Cuo doped
barium tartrate crystals. To grow well defined
crystals of Copper-doped barium tartrate. several
experiment were performed by varvine growth
parameters like gel pH. zel age. gel density, and
molarities of lower and upper reactions. in order to
establish the optimum condition for the growth The
optimem growth condition: for high quality eryatals
extablizhed by varying various parameters are given
in Table 1.

3. RESULTS AND DISCUSSION
3.1 X-ray powder diffraction analysiz (XRD)

Figure 1 the XRD pattern of barium tartrate Crystal.

The Figl shows the XBD patfern of barium
tarteate whereas Fig.2 shows the XRD pattern of
S5rBaCsHsOys crystals. The XED study reveals that
barium tartrate crystal belongs to orthorhombic system
and the mcorporation of the dopant has not changed the
structure of the parent crystal. The slight shift of XRD
peaks; variations in intensity and lattice parameters of
doped Barium tartarate crystals indicated that dopend are
really doped mto the BaC4H40 s structure. Table 2 shows
the XRD data of barium tartrate and Table 3 shows the
XPD data of Sr doped barium tarfrate crystals. The
calcolated b ¥ 1 values were found to be in pood
agreement with the JCPEDY card no: 26-0192 and 04-

(838.
]
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]
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Figure 2 the XRD pattern of CuBaCHO¢ crystals
(0.05AL)

Tahble 2. The XKD data of barium tartrate crystal (2
=1.540564).

Obzerved data values Standard data valoes
28 dake |2 | 39 el e BT
(=l n.

32400 | 27609 |39 | 32375 | 27630 | 16 | 081
14800 75758 | 21 | 34884 | 25709 | 25 | 162
42600 21204 ;C' s2500 | 21010 |4 | o063
44600 20209 |28 | 44692 |20%60 |2 |[233
18200 18868 | 25 | 4802 | 18790 |4 | 292
51600 17698 | 24 | 51563 | 17710 | 1 193
52600 17388 |0 | 52588 | 17381 | |33
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Tahle 3. The XRD data of Cu doped

barium tartrate crystals (. =1.340604).

obzerved value: from XED standard data valuez

Sr.No | 8valmes | dvaloes Intan. 28 valuss dvahiss Bkl
M 36159 323 24 606 36145 20

2 261000 3422 §73 26:009 24230 2340

3 33.700 26574 525 33718 26360 252

4 37500 23964 151 37488 23970 301

3 IES00 23133 159 33389 23144 043

& 35200 220963 137 39204 22960 331

Fi 43400 20883 ) 435250 20883 111

8 FOAGD 1.8091 120 50451 1.8081 204

The slight zhift in the position of diffraction
peaks to lower value reflecting a slight elongation
along a, b and c axes. Lattice parameters values and
the orain:size of doped and vndoped barium tartrate
crystals are given in the Table 4. The grain size data
for grown crystals was derived by using Scherrer
formula. The gramm size of the uvadoped barinm

oty : Dot 2 e OTSE - I..
o = |
w | ! B e
wl
“| mETy ."l.I "'%
- i -
3 '%
i"! Tan "%
] | T L T S |
= B
" | R k] |
| ™
L kA
e B 1 W e ey [ o] mom E )
Tmpert abare (1]

3.2 Thermal analysis
Figure 4. TGA & DTG curve of barium Tartrate
crystals.

tarteate crystals iz around 35.44 am while average grain
gize 12 around 49:28 nm. It was observed that the grain
gize of the undoped barum tartrate crystal increazes with
Cu doping and subsequent doping shows the increazing
tendency in grain size.

Table 4. Calculated Comparative study of lattice
parameters and grain size of doped and Undoped
BaCH 05 crystals.

Lathre Parametars Gran

Comparative study e
A B G {nm)

Undoped  (BaCiH.Oy) = P B
| orpstals (IM) 7.580 | 23780 336 3544

Dioped 0,
crvstals {Ei:ath {j;i 8.368 24718 2421 4393
(050

moalecules while heating. TGA of Copper barium tartrate
showed clearly four stages of decomposibon as
dehvdraticn. Copper barium tartrate.

130 " Tahle 5. TGA data of doped and undoped harinm
E tartrate crystals.
TaA h B
a2 100 =
g o T Obsarved | Caleulated | Probable
% % e [T W £ | Coses | Step ﬂﬁgm‘! S5 waight | %o weight tosz of
¥ o 1 N— zninc o | N loss | molecules
- BaCH:D: 20797 2 105 iH.
B .4 la E i 11 29792 209 03.05 0SHO
B o 2092393 2033 2038 -2ColH
‘DII Bl 2ol 30 40 S0 [&1'][}-‘4I ‘! o 393- 799 15:57 1630 Lo
Tempnrature 0C ) T8 BE3 B.50 08351 Lo
Figure 5. TGA & DTG carve Cu doped CEE:-EETE& I 27200 245 731 55H:0
BaCHOsCrystals (0.05 M). T = »
ystals (0.03.31) m | wosesc | 173¢ | 1676 | TSoF
The percentages of the weight loss in the diffgrent m | 365.383C 1272 1229 -Ca:
stages of decomposition of doped and undoped - 15isen 311 B o
barium tartrate cryvstals are presented infable 5. These il : ExR

i3 2 good agreement between the observed and
caleculated weight losses. Copper barmm tartrate is
water coordinated compound. Therefore, there 15 a
poszibility that this erystal may lose some of its water

3.3 Derivative Thermo Gravimetric Analyzis (DTG):
In figure 5.9 shows the decompeosition peaks and studies
as follows.
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L In the first stage of decomposition, major
endothermic peak at 190°C is attributed to
loss of 0.5H: The peak observed in the
DTG curve corresponds to the weight loss
2.45% in the TG corve.
There are two endothermic peaks at
345°C and 360°C in the second stage of
decomposition iz-attributed to lozz of 2C0
and Hs The peak obzerved in the DTG
curve corresponds to  the weight
loss1734% in the TG curve.
The endothermic peak at 385°C in the
third stage of decompositicn is attriboted
to loss of CO2 The peak obzerved in the
DTG curve correspornds to the weight loss
12.71% in the TG corve.
In the fourth stage there i no endothermic
peal: decomposition i3 attributed to loss
of CO. The pesk obzerved in the DTG
cufve cofrezponds to the weight loss
8.11% in the TG curve:
Bevond the temperature 399°C, the reaction proceeds
and finally stable rezidue Cu: BaCsHiOs
remains up to the end of analysis.

Iv.

3.4 Differential scanming Calorimerry (DSC)

Study

0

i N

B

2

B~ f

w0 S e i

0 0 Jﬂﬂ.ﬂﬂ A
Temomohee o

The differentials scanning calorimetry (IXSC) analysis
of the grown crystals was recorded between 20°C to

Stage-1

The initiation temperature 1z 310.29°%C
and initiation of phaze chance to starts completed at peak
end-down temperature of 328.94°C. The temperature at
which the sample and the reference come to thermal
equilibrum by thermal diffiision. The peal: appeared in
the DSC curve at 33646°C indicate: the phase
transformation due to loss of water molecules and
formation of stable anhydrous Cu: BaCsHiOs crystals.
This 13 10 good agreement with the TGA curve.
II. Heat area under the corve 13 -22 44my
Stage-IT

The initiation temperature iz 330.85%C
and initiation of phase change to starts completed at peak
end-down temperature of 350.55C. The temperature at
which the sample and the reference comes to thermal
equilibrivm by thermal diffusion The peak appeared in
the DSC curve ‘at 377.72°C indicates the phase tar
formation due to less of 2CO andH ¢ formation of stable
Cu: BaC:04 cupper cryztals.

E. 0

& =l | '

1 .

E [ H"“‘—-—.

2 e "

= . "‘"—'\_.n‘;

H 10 200 300 00
Temp ™

II. Heat area under the curve'iz -71.94mm

Figure 6 (b) Cu doped barium tartrate Crystals
Table 7. DSC data of Cu 0.05M doped barium
tartrate Crystals
Tahle 7. DSC data of Cu 0.05M doped barinm
tartrate Crystals

Pagls Temperature On ==t Endzst Haat
Endothermic 325.84°C 31029°C | 33646C 35 =
22 $drny
Endotharmse 3308.55°C 35085°C | 3TIIIC -:uqu

400°C in the nitrogen atmosphere using Metals TA 10004. CONCLUSIONS

Instroment. The initial weight of zample was 0.100mg
and heating rate was maintained at 10%C/min. The Fig 6
{2} shows the D3C curves of Barium tartrate crystals:
The initiation temperature is 302.77°C phaze change
complete at peak end-down temperature of 310.20°C.
The temperatere at which the sample and the reference
come to thermal eqoilibrium by thermal diffosion The
peak appeared in the DSC curve at 318.060C indicates
the phase transformation due to loss of water molecnles
and formation of stable anhvdrons BaC4H4086 crystals.
Thiz iz ih good sgreement with the TGA -curve.

Tahle 6. The DSC data of barium tartrate Crystals.

Peal= :—::TPMF On zet End zet Heat
Endothorpe | 310:90°C ATTC | 3BOEC | -166.33my

Fig 6(b) The two stages of DSC curve under study are
as follows:

Bacchav et al.

Thesilica hydro. gel 13 suitable for growing the
crystal: of copper-doped barinm tarirate bySignal
diffuzion method. The coloorless, translocent
spherplitic. good quality crystals are obtained The size
of the doped crystals is increases with the increase in the
concentrafion of Cu dopant Lattice constant a, b and ¢,
the vnit volume i= sensitively affected by the dopant
concentrafions The powder X-ray diffraction =study
confirmed that prown erystals dre very much erystalline
in natere  having  orthorhombic  structure  and
incorporation of the dopant has not altered the structure
of the parent barium tartrate crystal As a result of Co
dopmg, the XBD peak wvalues shifted toward lower
angle, indicating that an increase 1n the value of lattice
constants TheTGA, DTG and DSC, analysis susgests
that the thermal stability of Barium tartrate crystal

increases due to copper doping The residual Copper
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barivm oxide (CuBa() identified from TG analysis
confirms the presence of strostiom barium (CuBa) in
the grown crystals
Eeferences
1] Armington A F and O'Comnar J J 1968 L.
Cryst. Growth 3 367
2] Henizeh H K 1970 Crystal Growth in gels
{(Pennzylvania State Univ. Prezs
3] K. Sangwal AR Patel I  Crystal
Growth,23,4.1974,282-285.
4] Dalal PV saraf KB, Bull mater of Sci
2902006421,
5] Arorz SK Patel V. Kothari an Amin B, a
crystal growth and design 2004
6] Raghavan P 5 &Ramasamy P, Crystal Growth
Process and Methods. ERU publication. 2000.
7] MV, Jhea MA Iavachen Cryst Res.
Technol., 2001, 36 2, 141,
8] p. Gao, Mu Gu, Xhae Lin-Tin, Cryst. Res
Technol., 2008, 43, 5, 406
9] 5. Bhat; PN. Kotru, Materials Chemistry and
Physies, 199439, 118,
10] B.B. Parekh. B.A. Vyas, Sonal B. Vasant,
MLT. Joshy, Bull. Mater Sci., 2008, 31, 2, 145.

111 A B. Patil and K. B. Saraf Phy. D Thesis-
“Growth and Characterization of Doped
and undoped Lead Iodide sinsle Crystals”
(2003},

12]  httprVen Wikipedia org’ wikd' Second-
harmonic generation Franken P Hill A
Peters C. Weinreich: G. Physical Review
Letters, (1961), 7, 118

13] Alpert N. L., Keizer w. E. and Wiberley 5. E-
Theory and Practical’s of Infrared
spectrozcopy. Plenum Press, New York,
{19707,

14] Colthrup N_B.. Daly L. H_ and Wiberley 5. E.
Irtroduction to  Infrared and HBaman
Spectroscopy, Academic Press, New York
{1990},

15] Gardiner D.J. Practical Eaman spectroscopy,
Springer-Verlag, (1989)

16] Willard H. W, Dean J. A, Memitt Jr> L. L. and
Settle F. A Instmments Methods of
Analysizs, CBS Publizsherz and Distributor.
India, (1986).

17] Garda DI, Thermo analytical Methods of
Investigation, Academic Press. New York
{1964

18] Keatch C. J, an Introdoction to Thermo
Gravimetry, Hesdon, I ondon, (1969,

19] Mackenzie R C., Differential thermal
Analysis. Vol 1| Academic Press, Tondon,
{1970).

20] Redfern J. P, Thermal analysis reviews, Vol
1-6. (1964).

Bacchav et al.

104



\ 1ISRST

International Journal of Scientific Research in Science and Technology
Print IS5N: 2395-6011 | Online I88N: 2395-602X (www ijsrst.com)

doi : https://doi.org/10.32628/TJ]SRST229161

Synthesis of Manganese doped Bi:S; Crystal in Gel method and

its thermal Characterisations
K. B. Patil
Arts, Science and Commerce College Varangaon, Maharashtra India

ABSTRACT
Article Info
Volume 9, Issue 1
Page Mumber : 257-261
Publication Issue
January-February-2022
Article History
Accepted : 11 Feb 2022

Manganese doped Bismuth tri sulphide crystals are synthesising using
simple gel technique at ambient temperature. X Ray Diffraction analysis
was done to determine the structure. Orthorhombic crystal structure
was found of grown crystal. FTIR method was utilized for the analysis of
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L. INTRODUCTION

The gel method is simple technique for growing
perfect and strain free crystals. The principle involved
in this method is very simple. The solution of two
appropriate compounds, which give rise to the
essential insoluble crystalline material by simple
reaction, two compounds are chemically reacted in
set gel medium . In the gel method, gel prevents
turbulence and helps to formation of good crystal by
providing a framework of nucleation site. In addition,
the gel media has a single place due to gel media
control of mucleation centre characteristics. In gel
method, convection is not present in gel media. It
indicates that, for substances, which are insoluble in

water, it is option for growth method.

Many of researchers have been grown undoped and
doped crystals with the aim of to study and to identify

grown materials for practical and industrial
applications. The influence of doping in growth
media has been recognized for a long time as a
relevant matter in the process of crystallization [1-3].
As for as transition metal doped Bismuth tri sulphide
crystals are concerned, information about their
growth by gel method, characterization. Therefore, it
was felt worthwhile to grow Mn-doped Bismuth tri
sulphide crystals and study their properties, which
may have potential application in photovoltaic
energy. The TGA curve of Manganese doped Bismuth
tri sulphide crystal was subjected to study the weight

loss measured using TGA method.

The purpose of present paper is to report the growth
and

concentration of reactants, growth of mechanism of

influence of wvarious parameters such as

Bismuth tri sulphide crystals in gel with effect of

Copyright: © the author(s), publisher and licensee Technoscience Academy. This is an open-access arricle distributed under the

terms of the Creative Commons Atrrbution MNon-Commercial Licemse, which permirs unrestricted nom-commercial use,
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dopant and molar concentration,

conditions and properties

its optimum

II. METHODS AND MATERIAL

To grow the Manganese-doped Bi:Ss crystal samples,
3ce CH3COOH solution was taken in beaker. With
the help of burette, Na:5i0Os Solution was added drop
by drop in beaker slowly with continuous stirring.
Measure pH values of solution until it acquired the
proper pH value. If pH value indicate 4.4 then. The 5
ml H:S inmer a reagent was added in gel solution.
Then this mixture was poured in the test tubes of
length 15 cm and 2.5 cm diameter. To take a
precaution, open test tubes were closed by cotton
plug. It would take 3 days for the gel to set. It kept as
it is for two more days for ageing of gel and then
poured the second reagent solution of BiCls of 0L.5M
and same volume of 0.05M MnCl: on to the upper
surface of set gel medium. The
mixnire solution was poured gradually alongside of
test tube wall. When diffused outer reactant solution

chemically reacts with inner reactant solution then

second Teagent

growing procedure of crystals was start. Affer
addition of the second chemical reactant, nucleation
was observed within twenty-four hours. Shown in
figurel.different shape and sized crystals were
obtained as shown in figure 2.The colours of grown
crystal were observed as creamy yellow colour. All
experiments, Growth of crystals process obtain at
room temperature. In gel medinm, due the chemical
reaction between Bismuth Chloride, Manganese
Chloride and H:S water solution we get different

shape Manganese -doped Bismuth tri sulphide crystals

i

Figure 1 Mn doped crystals of Bismuth tri sulphide
inside the test tubes

Figure 2 Manganese doped crystals of Bismuth tri
sulphide outside the test tubes

HI. RESULTS AND DISCUSSION

A. X-ray diffraction (XRD)

The XRD pattern of grown crystal power is as shown
in figure 3. The observed X-ray diffraction patterns
for Bismuth tri sulphide crystais doped by 0.05M Mn
ions and the calculated (h k 1) and d values, which
were found to be in good agreement with the JCPD35
data (Card nol7- 0320). The crystal structures of Mn
doped Bismuth tri sulphide is determined to be
orthorhombic structure. Dopant has not changed the
structure of the parent crystals. The grain size of the
grown crystals was derived using x-ray diffraction
line broadening analysis based on the Scherer formula.
The breadth of the diffraction line was measured by
the method of full width at half maximum. From
XRD data for different parameters it was found that
grain size of the undoped Bismuth tri sulphide

International Journal of Sciendfic Research in Science and Technology {www.ijsrst.com) | Volume 9 | Issue 1
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crystals increased on doping 0.05M of Mn and on
subsequent doping shows an increasing tendency in
grain size. Variations in lattice parameters, cell
volumes, and intensity and diffraction angle of peaks
attributes to the dopant in the crystal.
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Figure 3 XRD Patterns of the crystals of Bismuth tri-
sulphide doped by Mn for 0.05M
. By using Scherer’s formula, the crystallite size
Calculated as D = 37.63nm

From XRD data and quadratic relation lattice
Parameters evaluated as a= 1[}.864;;, b=406 A
andc=1022Ajea®b= c

In Orthorhombic crystal structure the length of

unit cells are different and . = y = =20
B. Fourier transforms infrared spectroscopy:

Figure 4.5hows The FTIR Spectra of Mn doped
Bismmth tri sulphide crystal. The spectrum was
obtaining using SHIMADZU IRAffinity-1 cm? at
Department of Chemistry, M.].College Jalgaon.

The FTIE analysis technique used to obtain the
information about the chemical bonds in molecules
and provides information based chemical composition
of sample. FTIR absorption peaks and molecular sef
vibration are related. As per to infrared specira theory,
Molecuiar sef vibration and characteristic absorption

bands were assign are related In FI-IR, IAght
(covering the whole frequency range 4000cm-
400cmr* ) is split into two beams. Either one beam is
passed through the sample or both the beam are
passed, but one beam is made to travel longer path
than the other does. Due to recombination of two
beams produces an inference pattern that is the sum
of all the inference patterns created by each
wavelength in the beam. By systematically changing
the differences in the two paths, the inference
patterns change to produce a detected signal varying
with optical path difference.

However, Fourier transformation of the interfero -
gram converts it into plot of % transmittance against

wave number.

=
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Figure 4 FT-IR spectra of Mn doped Bismuth tri-
sulphide crystals
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The FTIR Spectrum for a chemical compound is
single characteristics, which shows the chemical
bonding geometry. An important use of FIIR is to
identify unknown compound and identify structure
of unknown compound. Figure 4. Shows The FTIR
Spectra of Mn-Bismuth tri sulphide

Using Fourier Transform Infrared Spectrometer in
the range 300 cm™? to 4000 cm?. The observed
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spectrum of grown crystal is shown in figure 4. The
bonds in the range 3500 to 3200cm* recognized to a
symmetric O-H stretching of water molecules. The C-
C bond stretching appears in range 2000 to 2300 cm?,
It is seen that the peak at 2140.77 cm™ can be assigned
to C=C bonds stretching. The sharp band present at
2474.52 ¢t can be recognized C-C bond stretching.
The band 1672.28 cm™ can be attributed to C=C
stretching of Alkyl group. The band appearing at
153148 cm* can be attributed N-O stretching
vibration presence in nitro compounds. The band
1417.68 cm? can be attributed to bending frequency
C - C group. The peaks at 1134.17 and 1026.13 cm™
can be assigned to C-O stretching vibration bonding.
The peak 569 cm™ can be atfributed Halogen
compounds bond. The peak 474 cm™ assigned to Bi-3
bonding.

The other extra bands observed in the spectra are may
be due to inclusion of sodium Meta silicate in the
grown crystal.

C. Thermogravimetric analysis (TGA)

The TGA curve of Manganese doped Bismuth tri
sulphide crystal was subjected to study the weight loss
measured using TGA method, The TGA curve of
grown crystals is as shown in figure 5.
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Figure 5. TGA curve of Mn doped Bi:Ss crystals
Decomposition of the first stage occurs in 28.32 to
52,20 °C temperature range; observe weight loss of
10.82 % in this range agreed with calculated weight
loss 10.94 %. This weight loss is attributed to loss of
[2H:0 +250:] and decomposition is in continuous
manner.

Decomposition of the second stage occurs in 52.20
to 221.69 9%C temperature range in which observed
weight loss of 16,91 % nearly agree with calculated
weight loss 17.08 %. Here observed weight loss
appear less as compared with calculated. It can be
attributed to incomplete decomposition of Biz5s. This
weight loss is aftributed to loss of [450:] and
decomposition is in The
remaining product finally turns into residue MnBi:Os
(Mn Bismuth Oxide) is conformed at 790.112°C.The
observed residue weight is 72,27 %. This is nearly
agreement calculated  residual  weight
69.35%.This confirms presents of manganese and
Bismuth in the grown crystals.

continuious manmner.

with
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Observed Weight Loss: -
1.28.32 t0 52.20 —» 100.117 — 89.297 = 10.82 %
2. 5220 to 221.69 —» 89.297 - 72.387=16.910 %

[MnBi:Ss.F:0] + 0x(Or—»( H:0) +250: 1 T
+ 2 MnBi205:4S0: l
» [2MnBi: O3] l

Residue
Calculated Weight Loss
2 [MnBiz8:.H20] + 9 x(O2) —»{2(50z) +2(H0} )
2 x 587 +18x2+ 18X16 18x2 +2x32-4x16
= 1174 +36+ 288 —+ =36+64+064
=1493 [164 x 100/1498 %]

——»[4507] t
=4%x32+16x8
=128+ 128=1256
256 x 100/1498 = 17.089%
Residue —* (2MnBi:O3)
(2MnBi: Os) =2x55+4x209-6x16
=110 + 836+96 = 1042
Residue weight = 1042 x 100/1498 = 69.55%

IV. CONCLUSION

By using silica gel method Manganese doped Bi:5s
crystals successfully grown. Single diffusion method is
convenient for the growth of the Manganese-doped
BisSscrystals. The Period of gel-setting period depends
on the pH walue of mixture acetic acid and
sodiummeta- silicate solution and of sodium meta-
silicate density. Grain size of the doped crystals
increases with the concentration of Mn dopant. FTIR
spectrum clearly indicates that the functional groups
of undoped Bismuth tri Sulphides were not altered by
the addition of the dopant. Presence of C=C, C-O-C,
non-bonded O-H, C-H bond. TGA analysis suggest
that the thermal stability of Bismuth tri- Sulphide
crystal decreases due to Manganese doping
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Abstract: 3i;5; crystals were grown in silica gel medium at room temperature by singls diffusion method

The optimum growth conditions were established by varving various parameters such as pH of gel selution,

gel conceniration, gel-seifing time, concentration of reaciant eic. Gal was prapared by mixing sodium

metasilicate (NS0 :5H;0), Acetic acid (CHCO00H), imner reactant Naz§ water solution onud Supernant
Bispmuth chiloride (BiCl;) at pH value 4.3, The effects of parameters such as gel aging, gel pH, the densitv af
gel on growth of crysials were studisd The growm crysials choracterized by Swrface morphology of
muaterials were studied by SEM It shows grown crysials are vano wires in shape, flat and the plaies with
the sharp edges were obierved And nanoscale rod like structire of the grown crvstals and not affecied
significantly by the doping. XRD analvsis the crystal structure war confirmed az Orthorhombic having
lattice parameters a = 10.864, 5 = 4.06 4, and ¢ = 10.22 4 both elements Bi and § elements can be szen in
grown crystal confirmed by EDAX. Fouriler transforms infrared specirescopy (FIIR), the confirmation of
the crystal formation was done by carrying oui XRD sindy. FTIR study gives the information of funciional
groups in g erysial

Kevwords: Bi:S; Crystal. growth, XRD. EDAX SEM and FTIR

L INTRODUCTION

Gel method 13 very simple and vsefol method to grow the erystals, which are insoinble or slightly soluble. This method
can be contrelled [1-3] by various parameters Bismuth tr sulphide has been atiracting a considerable interest owing to
its potential application in thermoelectric, electronic and optoelectronic devices and TR spectroscopy. In addition it has
energy band gap of 1.3 to 1.7 eV, which 1z suitable for making photodicde arrays and photovoltaic. A band gap can be
tuned depending on the size of the subcomponents [4] BizS; exhibits pronounced positive photoconduoctivity upon
visible light exposure, and are a good candidate for optical switches [3-6] Bi283 iz a layered semiconductor that
crystallizes in the orthorhombic system

IL METHODOLOGY

To grow bismuth Tri-Sulphide crystals, the desired silica pel medium wasz ready by adding Sodmm-Met silicate
solotion of specific gravity 1.04 g/ce drop by drop with constant stirring by using magnetic stirrer into the 5 mt (2N}
acetic actd watil the pH value 4.4 was zet for the mixture. To the above zodinm Meta silicate solotion of pH 4.3, Take
15 ml the aguecus solution of WalS waz added az inner reactant with constant stirring. This mixture was then
transferred to- the test tube. To keep the solution free from dust and impurities, care was taken to cover the test tube
with cotton. The gel was typieally set within 4 days. It was left for 48 to72 Hours for gel ageing and thea the outer
reactant, aquecus solution of 0.5M bismuth Chloride (BiClI3) added az Supernant over the zet gel. The outer reagent
was added down the sides of the test tube using a pipette and ultimately on to the gel medizm The diffusion of the
outer reactant into the gel medinm Its reaction with inner reactant, Nucleation was observed within 48 Hours of
addition of the outer reactant. The experiment was carried out at an ambient temperature of about 28°C. The varicus
optimum conditionz for the growing Bi255eryatals were found. The reaction between Bismuth Chloride and WNaZ5
solution in gel medinm resulted within the growth of BiaS: erystals: Shown in Fig_ 1
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2.1 Chemicals Used

1. Sodium metazilicate powder (AR grade) Na2Si03, 9H20 (M. W.284.20)

Acetic acid (A R. grade) CH3COOH

Sodinm sulphide {(A_ B grade)) Nal5

Bismuth chloride (A. Bo grade) BiC13 (MW . 315.33)
Double distilled water

The crystals were grown veing following chemical reaction.

IXCIBE = 3Y25 — X253+ 6Y (Cl) Where X=Biand Y=Na

o

2.2 Process PARAMETERS OPTIMUM CONDITIONS
Condition Bi233

Conc: of Na25 03 M

Cone. of Bizmuth chioride 0.5 M
Conc. of Acetic acid 1N

Gel setting period 4 days

Gel aging period 3 days

Period of growth 34 days

Temperature 28°C (Room temperatnre)
GelpH 4.3

Gel density 1.04 gm-cm5

IIL. RESULTS AND DISCUSSION
1.1 X-Ray Diffraction Study
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Figure 2 shows XRD spectrum of Bi253 sample. It found that no peak from impurities can be observed in XRD
zpectrum of Bi233 sample. proving that none of the other different crystalline phases was formed. Grain size calcnlated

from broadening of XRD peaks using the Scherer’s formula
D =KJ 'feo=d

Where K i3 constant equal to 0.9, X iz wavelength of CuKag radiation (J= 1.54004), f iz the full width at half maxima
(FWHM) of XED peaks. In the present work. the crystallite size of the Bi233 estimated from X-ray line broadening of
the maximum intensity peak: The crystalline prain: mainly ortented along the (231) plane. The crystalline size

caleulated paing Scherer’s formula
D=00=1.54036 4= 0.9X0.1506/ 005758X COS 1629
=26.21.66nm
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D 15 grain size (i.e. the diameter of the crystal particle in the material) the calculated average particle size 15 26 21nm.
From standard data and XRD data the calculated lattice parameters are a=2 302 4. b=1244 A and 41 30 A ie
azbzcanda=y=f= 90” these are the condition for orthorhombic cryztal strzcture.

Volume 3, Issue 3, March 2023

3.2 EDAX
Elemental analysis of gel grown Bismuth fri sulphide crystals was done wsing Bruker instroment at NMLU Jalgaon

Figure mndicates EDAX spectra of B1253 grown crystal. Dunng EDAN measurement different area were formed and
the correspondence peaks are shown in fipure Both elements Bi and S elements can be 32en in grown erystal
Application Noto -H :
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Experimental and theoretical calenlated composition obtained from EDAX for various constitnent elements present in
Bismuth tn sulphide.

3.3 Fourier Transform Infrared Spectral Analysis FTIR
T J
30

L1
i

23

s
il

10

naN
BER22
1EE038
L1k ]
-

15

10 g

5

Y4000 3%p0 3000 2500 2000 37%0 1500 1250 1000 780 =00
Tiem

The FTIR. Spectrum identifiez chemical bonds in a molecule by producing an infrared abrorption spectrum. Therefore,
an important use of FTIR is the Recognition of unlmown functicnal gronp present in the chemical compounds. The
FTIR Spectra of Bismuth tri sulphide (Bi253) 1= as shown in fiz. From the observed resuolt of FTIR: specira of grown
Bi283 crystals, Intensity peaks. Band assignments and band range .

A few of the major vibration modes are empirically assign here the bands around 3700 to 3400 cm-1 recognized to
azsymimetric and symmetrie O-H stretching. The O-H stretching frequency appeared between 3603.15 to 3064.99 em-1
iz poszibly due to stretching vibration of Hydroxyl sronp-H bonded possibly will be doe to O-H stretching or Si-0H
Copyright to IJETIR 3
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bond. The band appearing at 283522 cm-1 can be recognized to C-H streiching due to alkyl grovp. It may be the
present due to Bismuth acetate impurity. The band appearing at peak 168036 cm-1 can be recognized to C-O
stretching. In the range 070 to 020 cm-1 band appearing can be atiributed to C-H group. The band appearing at 471.14
and 44121 can be recognized to metal Bismuth - Sulphur bond in same plane.

3.4 S3EM Analysis

Grown sample of Bi283 was Scanning Electron Microscopy characterization taken at Department of Chemical
technology, Kavayitri Bahinabai Chavudhari North MMaharashtra University. Jalgaon. Sample images were taken
magznificationz of 40000 am and 200.0 am_ Grown Bi283 erystals Scanning Electron Microscopy images demonstrated
in Figure 4.3. It was seen from SEM images that as growing crystal exhibit the aggregation of the particles at room

temperature. It may be due to the smaller particle size. An entire images surface show i3 enclosed with figs of ualike
zhapes and size. Some of them are roughly cbserve to be spherical and triangle shape

TR ] . (L0

Figure (a, b): SEM picture Bismuth tri sulphide crystals

IV. CONCLUSION

The Bi253 crystalz can be spccessfully grown by silica gel method. The gel setting period iz strongly dependent on the
pH of a3 mixtore of zodium meta silicate, acidic acid and density of sodinm meta silicate. X-ray diffraction pattern
shows that the sample was crystalline in nature. FTIR study suggests A few of the major vibration modes are
empirically assign here the bands around 3700 to 3400 cm-1 recognized to asymmetric and symmetric O-H stretching.
The O-H stretching frequency appeared between 3603.13 to 306499 cm-1 is possibly due to stretching vibration of
Hydroxyl group-H bonded poszibly will be due to O-H stretching or Si-OH bond: from SEM images that as growing
erystal exhibit the aggregation of the particles at room temperamre. It may be due to the smaller particle size. An entire
images surface show is enclosed with figs of ualike shapes and size. Some of them are roughly obzerve to be sphenecal
and triangle shape. The clemental composition was determined by EDAX smdies. which show that the Presence of
Bizsmuth and sulphur.
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Abstract:

As the population in India ts increasing the demand for more food lead to increase in the pressure on the Agricuitural land.
Becanze of this, the requirement of food produoets in lezs time has lead to excessive use of chemical fertilizers in the agricnltnral
field. The uze of chemical fertilizers has harmful for not only the agricuoltusal land and surrounding envirenment but alio to the
human healtheare. In thiz situation the vze of biofertilizer haz become the need for 217 century for sustatnable agriculture in India.
Biofertilizers like Blue Green Algae {Cyanchacteria) has a significant role in various aspect of agricultoral field. It mcreazes the
fertility and aggregation of soil and makes atmospheric atrogen available for plants which wltimately lead for the growth of the
crops. Blue Green Algae (Cyanobacteria) has a wide range of application from crop production to soil fertility and even it helps in
agzregation of soil This review covers few important applications of Blue Green Algae for erops =01l and sustamnable agriculture

development in India.

Keywords: Blue Green Algae (BGA), Biofertilizer, Cyancbacteria, Agricultuse.

Introduction:

Blue Green algae (BGA) comes vnder the group of Cyanophyta. This group of algae alze known as Cyanobacteria due to
its prokaryotic nature. It is the oldest form of life on earth, and is a group of gram negative photosynthetic bacteria which colonizes
the earth zurface 3.5 billion years ago. BGA has a wide range of application for plant prowth; it haz 2 nnique fonction of fixing
atmospheric Nitrogen due to a specialized cell called heterocyst. In Cyanobacteria nnder aerchic condition nitrogen fixation occurs
in the specialized cell called Heterocyst. There are about more than fifty speciez of Blue Green Algae (BGA) are koown to fix
atmospheric nitrogen these species are mainly belonging to the gensra Anabena sp, Anabaenopsis sp., colothrix sp., Cholorogloza
sp., Cylindrozpermum zp., Fischerzlla sp, Hapalosiphon ep., Mastipocladus sp, Nosioc ip., Scyiomema sp, Stigomema sp,
Toblypothrix sp., and Wetiellapsiz sp. These all forms fixing nitrogen are filamentons and heterocyst bearing members of the order
Nostocalez and Stigonematales (Mazid 20118y, Airogenase is the enzyme which iz found in the heterocyst i3 the multicellular

enzyme and contains Nif geres and made-up of two component one is large (Fe Mo protein) and other iz Small (Fe Protein). Large
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component alzo known az Dinitrogenase has catalytic activity and small group 15 Dinitrogen reductase, both are highly sensitive to
Oxygen. This Complex after oxidation fixes atmospheric nitrogen as ammonia which 1z used by varnious plants for ther growth and
development.

The effect of Biofertilizers like Blue Green Alpae haz been seen on the rice field over the vears it significantly increases
the yield without of 2 nuch efforts. Blue green algae not only helps in the growth of plant due to s nitvogen fixing ability but also
inereases the soil apgregation and porosity. Biofertilizers are biologically actrve as it inereases the activity of microorganisms,
colonizes the rhizosphere and promotes growth by increasing the avatlability of nntrients to the planmts (Mazid a2al 2011)
Dependency on the chemical fertilizer can decreases the fertility of the soil and can decreases the natural nutrients available for
plants in the agriculture (Barman etal 2017). Plants cannot uptake all the nutrients which are required to thew growth and
development applied by chemical fertilizers to the agriculture field (Bhardwajy ef al. 2014) because of this some amount of nutrients
are either fixed in the soil throush some practices to increase the fertility and nutrient or thropgh mixed with water bodies (Mahdi a1
al. 2010). Biofertilizers not oaly saves chemical fertilizers and its cost bot alzo help in its utilization effectively which increases the
vield rates (Ghosh 2004). To make agriculture sustamable i & very necessity to make the balance in between the agriculture and
enviropment 3o for that the eco-friendly products need to pze for the development of plants in agriculture.  (Venkataraman &
Sundaram 1902: Mahdi er a0 2010) Biofertilizers will be the good option to malkee the balance and for the sustainable acriculture
(Pindi & Satyanaravana, 2012: Berkar, 2015; Barman efal. 2017). Blue green algae have been uvzed in the economic development
and environment management like wastewater management and atmospheric fixation of nitrogen Application like Agriculture,

Food, Feed for Animal and Agquaculture, Antibiotics. Pigments and Natural color ete. will be helpful for that. (Chakdar ef.al. 2011).

Sustainable Agriculture:

Bice iz one of the important food crops of worlds becauze more than 40% of the world"s population dependz on rice az a
major source-of calories. In India the production of Rice vield iz about 1990 kg'ha compare to 3 mazimuom of 35346 ko'ha in Punjab.
So the production of rice yields in Punjab iz highest in the country but low compared to China te: 3807 kgtha. (B. D. Kaushik
2014). Blue Green Algae (Cyanchacteria) i known for their Nitrogen fixing ability, over 100 species-of BGA are known to fix
atmospheric nitrogen. Over the period of time they have found to be very effective on rice and banana field. Particularly about rice
plantation the submerged condition haz help really well to BGA growth which pltimately hielps to the ‘growth and development of
fice.

In India the 'states like Punjah, Uttar Pradesh and Harvana are the states were the production of rice iz hicher as compare to
the other states. And the study has shown as nze of BGA resnlted in 25 2% of urea reduetion with an overall of 3 8% increase in the
yield of rice and a marginal decrease in per acre cultivation cost (Bhooshan ef al. 2018). Apart from rice the effect of Blue Green
Algae (Cyanobacteria) as a Biofertilizers was seen on the wheat plant. Vermicompost and Farmyard Manure (FYM) enhances the
abundance of BGA like Nosior sp.. Anabaena sp., Colothrix sp., Oscillaioria sp.. and Phormidium zp., under the wheat crop which
ultimately increases the yvield of Wheat (Prasanna e af. 2008).

Treatment of Alpalization can enhance crop yields (Rodgers ef af. 1979; Singh 1985; Pachpande 1990). Most of the
Cyanchacteria can fix nifrogen to ammomia which i then used for amino acid and protein synthesis. Pre-soaking of seeds of
pumpkin and cocumber with a Cyanobacteria extract can enhance their growth and sermination (Nanda ef al. 1991). There are some
other Biofertilizers other than BGA like Farmyard Manure (FYM) and Vermicompost is good for Sostainable agriculture. Blue
Green Algae (BGA) has been successive to the rice field over the years but it has been observed that Blue green algae along with
Vermicompost and Farmyard manure has shown significant results to crop growth like chdli (Sangita, 2015; Sundaram st al. 2019).
Beside theze natural abilities of Cyancbacteria, fixing nitrogen umproving soil guality and balancing mineral outrition in the soil
Many Cyanobacteria are known to release biologically active substances like vitamins, carbohydrates, amino acids. proteins,
polysaccharides and phytohormones that fonction as elicttor molecules to promote plant growth and development which help them
to fight against biotic and abiotic stress (Singh 2014).
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Soil Fertilicy:

It has been observed that the algae particolarly blue green alzae increases the soil aggregation and water holding capacity
of zoil which vltimately helps for the apricultural practices for crops. Most of the Nostoc sp.. and Oscillateria sp., species increases
the aggregation and water holding capacity of sodl (Bailey er.al 1973). Nitrogen fixing blue green alzae significantly increases the
nutrients and increases the ferhility of soil (Shariatmadar ef af. 2011). Sodd aggregation increases the porosity of soi1l and males it
retain more water. In some of the experiment the surface blue green alzae effect on phyzical properties of soil Noesioc muscorum
inocuhims positively effects on the microbiologieal binchemical and physical properties of soil (Rao & BE.G. Burns 1990). Over the
years Blue Green Algae effect az biofertilizer was seen on the rice fields but for Pea plant two species of Blue Green Algae
{(Cyanobacteria) 1e. Nosioc entophyium and Oscillatoria angusiissima noculums were tested as Brofertilizers; Inoculation of soil
with a suspension of each species or a combination of the two species significantly increases the germmnation percentage and
stimulated the other measured growth parameters and photosyathetic pigment fractions of pea plant (Osman srall 20100
Biofertilizer contains living microorganizm whick when applied to the zoil it increases the availability of nutrients that can improve
zonl fertility. Ultimately theze Biofertilizers helps legumes in improving the soil fertility and increases the activity of
microofganisms are pzed for application to zeed (Mazid 2t 2l 2011). The use of algal growth has significantly increases the fertility
of zoil with residual effect on sncceeding crops (Kant st al. 2006). The Diazotrophic Cyanobacteria can inerease the fertility of soil
ezpecially under rice plantation: Theze algae enhances the growth promoting factors in the soil like vitamins and amino acids, adds
good amount of organic matter to the soil and solubilizes the insoluble phosphate which tncreases the physical and chemical nature
of soil (Goyal 1993). Blue Green Algae (Cyanobacteria) has tremendous role in butld-up soil fertility which enhances the yield of
crops. For organic farming the use of Biofertilizer being eszential components and play major role in maintaining long term soil
fertility and swstainability by fixing atmospheric dinitrogen (N=N), mobilizing fived macro and micro outrients and coovert
msoluble phosphoms in the 2014l mto the forms which can be available to plants for nptake and can usze it i the development and
growth of the plants (Sahu efal 2012). Ultimately the uze of Biofertilizers like Blue Green Algae (Cvanobacteria) woill sighificanthy
snhance the quality of soil which will be beneficial for the agriculture in fiature: Tt cost lower than the chemical fertilizers and will

be a good balance in between nature and the agriculture practices for sustamability.

Conclusion:

ver the years we have witneszed the application of Blue Green Algae (Cyanobacteria) in the rice plantation. But apart
from that these Biofertilizers has shown a tremendous result for other crops like wheat, pea, maize and cotton Biofertilizers are cost
effective and very important to make sustamable agriculture development. It increazes the soil fertility and dizssolves the insoluble
phozphate and malkes it available for plants to grow. It alzo eshances the several Micro and Macro components like Vitamins
Carbohydrates, amino acids and proteins in the soil which are vital for the plants under varies stresses. These Biofertilizers are good
alternatives source to chemical fertilizers. Which are high in cost and harmfl for humans. environment and for sotl fertility. For
Sustainable agriculture development s Biofertilizers like Blue Green Algae (Cyancobacteria) are the bright side to change the course
of Indian Agriculture for betterment of the zociety.
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Abstracrt:

Inorganic fertilizers are much harmfud to human being and animals. Therefore, organic fertilizers
are good alternative to inorganic or chemical fertilizer as bio_fertilizer. Bio-fertilizers are rich in
plant nutrients, which increases the texture and fertility of soil as well as crop yield, guality,
nufrienss. They are low cost, which increase profitability and the preparation of these fertilizers is
mor difficult. Therefore, small-scale farmers can easily afford the bio-fertilizer. The cartle keeper
Sarmer can easily manufacture the organmic ferdlizer from the dung and wrine of cow.
‘JEEVAMRUT", which is made from the urine and dung of cow, jaggery, pulses flour {especially
chickpeas flour), and handful of seil The dumg and urine of cow are excellent manure.
‘BEETAMRUT" is alse good organic fertilizer. Plant waste and fruit waste like Neem fruit, Neem
leaves, Orange peels, Banana peels, Potato peels, and Onion peels are not only very good but also
cost free bio-fertilizer, when it mixed with proper proportion of some ingredients added with these.
It is very easily available in food industries and rich in nutrients as well. The other fertilizer,
‘PANCHGAVYA', is also organic fertilizer. It is a growth prometor of plants and harmless for
Slora and fauna. It is alternative organic fertilizer for chemical or inerganic fertilizer.

Kevywords: Bio-fertilizer, cow urine, cow dung, manure, orznge pesl
Introduction:

Substance that contams living organism are bio-fertilizer [14]. The fertilizers which are manufactured
by biological products are called bio-fertilizer. Some Micro-organism are been presented m bio-
fertilizer.

Examples: Rhizo-bactenia. Syno-bacteria eic.

In previous vear, for increasing the crop vield the farmers were interested n using Chemieal fertilizer.
Though it (Chemical fertilizer) helped in increasing the crop vield nicely but these are too mmch
harmfial for human being as well as cattle [3] As we compare the cost of chemical fertilizer and
organic fertilizer. the cost of chemical fertilizer 15 more expensive than the cost of organic fertilizer
comparatively. The orgatiic fertilizer 15 low in cost as well as its raw materials are very easier to
available. The raw materials like cow urine, cow dung, banana peels, orange peels, onion pills, neem
zeeds, neem leaves, lemon peels, buttermilk of cow and waste or used flowers eic. Bielogical
fertilizers are usefil to increase crop vield. It plays a kev role in citrus productivity and sustams soil
health It maintains ecosystem and environmental stability as well [3.6] Mo hazardous chemicals are
been used in preparation of bio-fertilizer The expensive infrastructure is not needed for the
preparation of bio-fertilizer. Due to all these factors, farmers have tended towards the use of organic
fertilizer.

N. Devalumar et. al, 2014 [9] Work organic farmung on hqwd formulation to examine microbial
activity and its uses in high crop prodoction in Jeevammut and Besjamrut are contamns beneficial
microorganism in Iarge quantity. The preparation of Beejammut the microorganism form day of
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preparation and Jeevamrut the microorganism are observed after 10th day. This may be due to cow
dung, cow urine, jageery and pulse flour.

It also contains vitamins, essential macro nutrients and mucro notrients, amino acids, indele acetic
acid, Gibberlic actd etc. These are growth promoting acids. Thev concluded liquid organic preparation
and contains large number of fungi, N-fixers, P-sclubilizer, bacteria from the experiment It is also
concluded that the preparation of Beejamrut are used on the dav and the preparation of Jeevamrut are
used in 9 to 12 days. The Jeevamrut and Beejamrt are easily prepared and can be produced m low
cost as well as the materials are available very easily in villages. Due to its low cost it is very useful
for the small scale farmers. The other fertilizer, that is "Panchagavva’ organic fertilizer, is a growth
promotors of plants and harmless for buman being and animals. It 15 alternative organic fertilizer to
chemical fertilizer. The ingredients are easily available for Cattle keeping farmers. Government also
takes a step towards the use of organic fertilizer.

Ahson Javed et al 2019[2] Carried a work on agro industrial waste, especially potato pills. Potato peel
waste can be collected from different procedure such as: fermentation. and extraction: It can be used
as fiber, adsorbent, biofiiel, antioxidants as well as food activity. Potato pills are easily available as
byproduct of food industries. It 15 an expensive, valuable and affordable for production of biofoel,
fertitizer etc.

Potato pills has been used for synthesis of biofertilizer. It contains protem. starch which after
degradation in soil gives fertilizer with high nitrogen content {11]

Bacterial count in potato peels vermin compost is higher than increase surrounding seil fertility. [10]

Potato peels” biogas plant 1s also useful for bio-fertilizer. Tt increases nutrient m soil. [8] Smmlarky
potato peel legume peel Cow dung, Tulsi leaves, Neem leaves mix together after 45davs for a good
big-fertilizer They show increase in vegetative growth and physicochemical characteristic of
Strawberry fruit. [13] The use of such bio-fertilizer, which are made for agricultural waste, It 1s
economically beneficial for developing countries. The quality of bio-fertilizer made from potato peels
15 good. The cost of potato peels are necligible because, it is the part of food induostries.

Wialeed Fouad Abebatta. August 2020[15] Study on productrity of citrus plant by the use of different
big-fertilizer like P-solubilizer. Phosphorus mobilizer, Nitrogen fixer, and Potassium solobilizer
boosting the growth of citrus plant Orgamic fertilizer plays an important role to control the pest and
insects and to protect the citrus plants. Due to organic fertilizer, plants can produce very healthy and
chemical free fruits and protect the eavioonment, protect the food chain Bio-fertilizer plays an
important role m plant growth by increasing nutrients like Potassium, Nitrogen, Phosphorus, vitamins
and nunerals. Bio-fertilizer -are useful in fixing atmospheric Nitrogen. The different microorganism
play an important fole accordmgly. Citrus cfop i3 susceptible to tron chlorosis ‘1o alkaline
condition [4]The microorzanism helps plants by making available the Tron He found in this work that
bio-fertilizer are good alternative to svothefic acrochemicals. Various bio-fertilizers are available to
increase citrus plant srowth and decreasze environmental risk as well as increase nutrients absorption,
synthesis of hormones in plants, boost plant resistance to pathozen and improve quality.

Tanmay Chaudhary, September 2020[12] has worked on Panchapavva this 15 a type of orgamic
fertilizer. It s made up of orgamic mamure. Like Cow dung. cow ghee, cow curd, cow urne and cow
milk these all five different bvproducts are collected from native or desi cow. Panchagavya is a
growth promoter of plant and help to boost the ability to fight against diseases of plants. This organic
fertilizer contains macronutrient like Potassium, Phosphorus, Nitrogen and micronutrients like
vitamins, aming acids. It 15 beneficial for microorganism. Panchagavyva 1s made up of these five
byproducts of cow with jaggerv, Tendered coconut water and ripen Banana: Tendered coconut water
and jagsery help to push the process of fermentation and alse help to mummmize for bad smelling.
According to him the bio-fertilizer will be required preparation process under 30 days the pH of bio
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fertilizer 15 low. Because of, the production of certain elements like organic acid. Analysis found oot
that it is beneficial to the crops. The plants like mango, maize, guava, termeric, brinjal banana
barlev and other vegetables, which had taken under consideration bv Tanmay Chaudhary.

Panchagavva improves the fertility of soil It helps to protect the plant or crop and oppose to the
disease and msect The insects are harmiul or dangercus to the plants. Organic fertilizer are
ecoffiendly. Not special method i1s needed and farmers can create through affordable process. It
reduced the cultivation of cost like chemical fertilizers, fungicides, pesticide, insecticides etc.

The action of bio-fertilizer on plant is very slow and therefore 1t takes much time than other fertilizer.
In this period we are required to use the natural fertilizer like Panchagavva. This chemical free
organic fertilizer produces chemical free foods and crops. Hence, these play a leading rele i organic
farming or matural farming. Organic fertilizer needs o make awarensss and to grow knowledge
among the farmers about its use and utility. Government also taking a step in order to know the
benefits of Panchagaiva among the next generation of farmers.

Mona I Nossier, October 2021]7] work to the use of waste such as fruit peels like Banana and Orange
peels convert into substitutes of fertilizer. She used ready-made fertilizer on Tomato plant and in
zecond halfl she carned field experiment for the same-and found 16% to 31% Nitrogen, and 12% to
24% Potassium by use of grounded Banana and Orange peels. After using muneral fertilizer and
Banana Orange peel fertilizer the plant growth was nearly ‘same but Potassmum concentration was
found more in soil with organic fertilizer, and there was no difference in quality of fruits by the use of
both fertilizer with Banana and Orange peels. They are rich in nutrients therefore the richness in fruits
and vegetables with different nutrients. She concluded that. now a day the trends shift towards reused
of organic waste that is plant parts and fruit peels. She recommended to collect fruit waste or peels
fiom food processing units then collected waste are drying and grinding and then added with
municipal waste. Add this in to the soil before the plantation of crops or plant. Plant needs very much
nutrients: According to need of nutrient of plant one can change quantityv of dried orange and banana
peels.

Amit Kumar et.al August 2021[2] Prepared jeevamrut [liquid organic manure] by using cow dong,
cow urine, virgmn soil, Jaggery, pulses flour and water.

The fertilizer made by fermentation process. In which zo1l microorganism are present, which are good
for plant growth and gives nutrients to plants. The cost of such fertilizer 15 very low and it is eco-
friendly and it is a3 way to sustamable apriculture. It is an Organic matter. Therefor it is used in
organic farming. The microorganism is present in fix nitrogen and rich source of nutrients like
Phosphorus, Potassium, Nitrogen.

The time required to prepare Jeevamrut 13 very small wathm 2 to 3 days. It can be easily manufactured
and used. The pH iz 493 that is. it is acidic in natwre. It coentains 1.97% Nitrogen 0.172%
Phosphorus, (.29% Potassium and 50 PPM of copper. It's application also used to easy 5 to 109%
Solution that 15 100 to 200 ml per litter. Jeevamrut mix with water and it must be used with 7 to 10
days. It can be stored up to two to three months. It is very good alternative of chemical fertilizer and 1t
15 best bioenhancer to improve the quality of soil and crop productivity,

Conclusion:

The procedure of making Orgamc fertilizer 1s very easy. All of these bio-fertilizers are chemical fiee
enzyme, biodegradable, rich source of microorganism, micronutrients. They are safe for flora and
famna and they help to decrease the carcinogenic agenis. They improve the soil fertiliy level Tt
reduces cost of cultivation like pesticide fungicide, insecticides etc. Organic fertilizer like
Panchagavya Cow worine, cow dung, Jeevamrut, Beejamrut are low budget fertilizers. They are
another mcome source for agronomist as well as cattle keeper man, at the same time the plant waste

Deshmukh Prajakta Vijaylumar waw jjtujournals com 60 |Pa

g
m



Chvarview on Low Cost Biofertilizer

like Orange peels, Banana peels, Lemon peels are form organic fertilizer or enzyvme therefore this
would also be a side business for food processing industries. Wastage flowers in a huge guaniity in
Temples and occasion of festivals could be use to make organic fertilizer and could be another income
zource. Organic fertilizer contains Potassium. Nitrogen and Phosphorous. These are important source
of nutrient. which are significant to build up and breathing the plant Organic fertilizer is ecofriendly
for all that is fauna as well as flora. Thereforewe say “that Better environment, Better tomorrow”.
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Abstract

In this paper, numerical gnd techniques have been
used to solve steady state heat conduction problem with
dirichlet boundary conditions tn a rectangular domam.
Finite element solution with tniangular gnd and finite
difference solution with square grid are implemented here.
Finally comparisons are made between the numerical
solution obtained from the finite element and fimite
difference method solution:

Keywords : Finite element, Finite difference, Heat
conduoction. Numerical solution

Fiite Difference Method, Frute Volume Method,
Fimite Element Method, Boundary Element Method are
many of mathematical techmiques have been developed
by mathematician and scientists for Numencal solution
of engineering problems. Finite element analysis has now
becomes integral part of computer atded engineenng and 1s
extensively used in analysis and desion of many complex
and real life system. The fimte element method (FEM)
can be viewed simply as a method of finding approximate
solution of partial differential equation or a tool to transform
partial differential equation into algebraic equation which
are easily solved the continuous variation of the function
concerned 15 represented by a set of values at pomits 0 a2
end of mtersecting lines m the fintte difference method.
The problem to which the method applied are specified
by a partial differential equation. a sclution region and
boundary conditions. Also Finite Volume Method (FVM).
Finite Element Method (FEM), Boundary Element Method
(BEM) are numerical methods use i grid techniques.
Out of these available numerical methods. finite element
method and finite difference method are most useful
mumerical grid techniques. When the numerical grid
methods are used m mathematical modelling first input 12
required for solving the problem. Also required universal
constant, boundary conditions, constants, coefficients
for particular problem. There are various options such
as rectangular grid, triangular grid 1n two and three
dimensional steady or unsteady state problem. The next
part 15 generation of gnd 15 important depending on the

Numerical Solution of Steady - State
Heat Conduction Problem Using Grid Methods

5. R. Gaikwad
Department of Mathematies, J. D. M. V. P: Co: Op. Samaj’s
Arts, Commerce and Science College, Jalgaon, Jalgaon,

A.E. Gotmare
Department of Mathematics,
Arts, Commerce and Science College, Jamner, Jaloaon

numerical method. The Grid can be generated manually
or computer programming. Finally results obtamed are
processed i terms of tables, charts, graphs etc. Most of
the development of these techniques will follow those
found n electromagnetic book Fl. A solution of the heat
equation and electromagnetics problem can be found i (%
In the paper !, the researcher discussed the spreadshest
implementation and advantages of spreadsheet. The
spreadsheet are used for solving electrostatic boundary-
value problem and spreadsheet can offer a reasonable
tradeoff between user-defined programming and specific
purpose software 1s presented in 9. Advanced engineening
mathematics ¥ popular numerical grid techmques are
FDM. FVM. FEM and BEM.

The finite element method (FEM) 15 a numerical
gnd techmque for solving PDE. FEM 1s used widely
for solving engineering problems in sohid mechanics,
aerospace, fluid mechanics, heat transfer, structural
mechanics, automobiles and biomechanics. FEM and
FDM are the most flexible and verzatile grid methods for
solving engineenng problems.

In this paper section 2 gives the idea about the
problem formulation. In section 3. the spreadsheet
implementation and the essential basic steps have
discussed. We have discussed the results 1 section 4.
Finally, section 5 concludes a paper.

Problem Formulation

Consider steady state heat conduction in a rectangular

region 0= *=4.0=¥ 53 ypiected to the
boundary conditions shown in the figure 1.

e
3

F-ne T= s

T i Ta

reIam|=) C

Figure I: The Geompeiry and boundary conditiorns
[1]. Grid Numerical Methods
a. Finite Difference Method
The spreadsheet implementation of the finite
difference numerical method consists of the following

Atharva Publications o 128
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steps:
Divide the solution region mto a square 12 number
of elements.

T

W K
Figure I Finite difference arrangement for heat conduction prodlem
«  The tmplementation of the Gauss-Seidel method
for solving the finite difference equations.
There are 6 mterior grid points that need to be
determined.
»  For agnd having equal horizontal and vertical
step sizes, the interior grid pomnts are given by
fimite difference equation.

Eeradon T1 T2 T3 T4 15 T3
1 ] ] s ] a 1]
2 11 .55!2-‘2'.! A AT TEED | 3 23| 15 THOISIEN | SALTTITSIT | 2 OBAISILTE
3 1538515708 BOJT3I5032| 18 ITIIICS | TITHGEMT | 15223301
£ 13 rakaifa | U 14iGing | 1N IRNSIE | G eadp3idm | 30aMaes
] 20055133531 8.6 1300343 | EITI0ET 16 | ELMISTCIT4T | 1-34SE5IEE]
] e 3305407l | 3.3EEElaiAs
¥ 2335458418 33| 8 IATEANIT | BADIESITT
B P el 7L | 3 IEGETAS | JATRASSA]
L] LR 235 | 16 Aardsan | §i%E41%i0.| Taldnil
] SSEITHIES] B.8117I0S05 | BAPSTELNY | 267150303 |5 ae0ndqalia | JAIGISISE]

Table I: Solution by finite difference method

b. Finite Element Method

The spreadsheet implementation of the fimite element
numerical method consists of the following steps:

» Dhivide the solution region into a triangular 24
number of elements.

b

B e

B £

¥
Figure 3: Finite element arrangement for heat conduction pro&igm
= (Generate the input data and consists of three
tables: global node x and v coordinates; global
and local node correspondence for each element;
and list of nodes with fixed temperature.
= For each element, the followmng quantities are
computed and obtamn the element coefficient

natrs

Crg— %2000 —3) by —Xgag —wk UG —xe)h —d

The VLOOKUP function 15 invoked to retrieve
global node coordinates and assembled for the
global coefficient matrx C.

. The matrices Cr (free nodes) and Ces (fres
and fixed nodes) are formed by extracting the
appropriate rows and columns from the global
coefficient matrix C.

= The final solution 15 obtained by using the
matrix capabilities of Microsoft Excel.

Hadey

- R AR
TL R i1
3 L
™ Ix=33]1
T RS
L]

Table 1: Solution by finite element method

4. Discussion and Results.

As indicated i Table 3, the temperature at the free
nodes computed by finite element and fintte difference
numerical grid method of this heat conduction problem
compared fairly well

Todes FEAL FOAL
T3 RS 70,355
s AR FE550
i B2 EFTIE]
i) ERAEN] Te-157
] 13TEd 53831
T& 43612 34135

Table 3: Solution by fimite element and finite
difference method

The accoracy of the finite element numencal solution
can be improved 1f a finer tnangular grid is used.

.

i

: 3 . H H .
=

Figuire 4: Compare the FD'and FE mumerical solution.
5. Conclusion
This paper presented the fintte element and finite
difference numencal solution using MS Excel for solving
steady state heat conduction problem. The spreadsheet
approach 1s 1deal if the emphasis 15 on understanding
of finite element and fimte difference numerical gnd
technique. After comparing finite element numerical
solution with finite difference numerical solution, the
obtained. The Finite element numencal solution 1s fasrly
well
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