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From the Editors’ Desk

Editorial presents a journal’s opinion on a current issue, and is meant to influence
opinion, promote critical thinking, and engage people to evaluate on the opinion.
Editorial writing is a style that could be hard to explain, for it is a unique mixture of fact
and opinion. Editorial writing can be challenging and intimidating on the one hand since
editorials infuse tremendous impacts on issues, and is a masterpiece of both decisiveness
as well as evasion on the other. In essence, an editorial is an opinionated news story. The
subject matter of an editorial commonly is meant to be biased, somewhat insightful, and
often includes persuasive writing techniques which publishers utilize as a forum to
express their views and influence the readers.

RETELL is a publication of beginners’ research in various fields of science and
humanities. Hence it is hard to underpin the editorial on the basis of a single issue.
However, the young authors are called upon to reflect the fact that the readers benefit,
they may build on your work, repeating it, extending it to new cases, even applying your
methods, your results and your conclusions in ways you never might think of. In turn
their publications may benefit you leading to a chain of feedback. In the modern
academia this cascade is called cooperation.

Cooperation by publication is growing spontaneously over the years because it has
proven to be valuable in discovering the truth, and verification (or falsification) by others
is a value-added part of separating ideas that are true from ideas that are popular and that
are socially useful. Modern academia has institutionalized the twins of cooperation and
verification. It is this level of accomplishment that the scholars are called up on to take
the RETELL to.

Dr Melchias Gabriel, Dr Arockiam Lawrence
Associate Editor Editor in Chief

Epistle

It gives me immense pleasure to introduce the volume of RETELL. This journal
which was started as an interdisciplinary journal serves the purpose of promoting the
habit of publication among the staff and research scholars. As it becomes mandatory for
the research scholars to publish articles before they submit their thesis, RETELL
becomes handy for them to cultivate the habit of publication. My sincere appreciation
goes to Dr. L. Arockiam who loves research and researchers. He has taken great pains to
bring out this issue. Along with him the Editorial Team has slogged to bring out this
issue by taking various measures to maintain the quality of the journal. They also deserve
great applause for their meritorious work.

I wholeheartedly thank the former Editor of this journal for three years,
Dr. G. Melchias who was meticulously working to give a new shape to this journal.
Unmindful of his ill-health, he worked hard to bring out the journal periodically. He is
retiring from his teaching service this year. My sincere thanks to him and | wish him
good health and a peaceful retired life. | also congratulate all the contributors of articles
to this issue. | wish you all ALL THE BEST.

With warm regards

Rev. Dr. F. Andrew SJ
Principal
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Constructive Confrontations: Concept of Yin Yang through
Intertextuality in Amy Tan’s The Joy Luck Club

M. Velvizhi

Research Scholar

&

Dr. J. Amalaveenus

Assistant Professor of English

St. Joseph’s College (Autonomous)
Tiruchirappalli

Abstract

Taoist philosophy is deeply rooted in contemporary China. China has a rich
tradition of creation of myth. A third creation myth relates that out of primeval
vapour, the two cosmic forces of Yin and Yang emerged. The fourth myth gives
more details about the cosmic forces of Yin and Yang. Taoists, who developed
countless formulas and practices, restore the people’s complete Yang energy to
the physical body. This effort, however, made them shift away from the classical
ideal of adaptation to the course of nature and attempt a reversal of the natural
flow towards death. Thus, the ideal Yin Yang as complementary, which implied
the alternation of life and death, changed into a desire for the victory of life giving
Yang over Yin. The novel The Joy Luck Club by Amy Tan is dealt in Taoist
perspective, especially the concept of Yin Yang. It is more fully integrated into
the structure and content of the novel. The structure of the novel is cyclical.
Changes often occur in cycles. The novel deals with eight characters, their life
circle and the cycle. The characters represent Yin at some point of their life. The
guidance of experienced people in the novel help the inexperienced people to find
their Yang which must be rooted when they are born. As in Julia Kristeva’s
outlooks of Intertextuality texts imbibe the notions or anecdotes or allusions from
previous text or texts. The focal point of this paper is that the theory of Yin Yang
and its impact in the novel of Tan is nothing but the core point of Intertextuality
which is the persuasive tool in writing.

Keywords: Taoism, China, Yin Yang, Intertextuality, The Joy Luck Club.

1. Introduction
1.1 Author and the Novel Introduction

One of the lucky minorities of American novelists, Amy Tan’s The Joy Luck Club
had garnered enthusiastic reviews. The first novel had sold an astonishing
275,000 hardcover copies upon its 1989 publication. The success of Tan’s book
increased publishers’ willingness to gamble on first book by Asian American
writers.
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Tan’s parents wanted her to be a doctor and a concert pianist. She secretly
dreamed of becoming an artist. She began writing fiction when she was 33. Her
first short story was published when she was 34, and three years later, she
published her first book, a collection of short stories called The Joy Luck Club,
which the critics reviewed as a novel and it made a major impact in the world of
publishing.

1.2 The Joy Luck Club— An Overview

The Joy Luck Club hit the New York Times best-seller list and stayed there for
nine months longer than any other book that year. It had won the National Book
Award and the Los Angeles Times Book Award in 1989.

The novel is a collection of sixteen interrelated stories, centered the diverse
emotional relationships of four different mother/daughter pairs. The novel has a
balanced structure; this is appropriate because the Chinese value balance and
harmony. There are four sections, and there are four tales within each section.
The four sections and tales parallel the four directions, which have symbolic value
for the Chinese. The novel has extra-marital love affairs, food, laughter, blood,
faith, fate, twins, chess, superstition, elopement and much more. The four
sections in the novel introduce the theme of each section.

“Feathers from a Thousand Li Away” has the feel of a fairy tale. It is about the
mothers’ hope for their daughters and about transformation, “the swan that
becomes more than was hoped for” (Tan 18). The feather is the mothers” Chinese
heritage, which they want to pass on to their daughters. This section gives us the
mothers’ stories in China.

“The Twenty-Six malignant Gates” introduces the mothers’ protectiveness,
which is expressed in warnings. The daughters ignore the warnings, to their own
harm. This section presents the daughters’ childhood traumas and development
and their lack of communication with their mothers.

“American Translation” refers to the American daughters as the reflections of
their Chinese mothers; hence they are translations. The daughters in their
adulthood discover that their mothers’ warnings were right and valid.

“Queen Mother of the Western Skies” states mothers are the Queen Mother, the
daughters should listen them. The mothers, who lose their innocence through
their terrible sufferings, never lose hope for their daughters. The living mothers
and daughters come to an understanding, and there is hope for the daughters and
their relationship with their mothers; Jing-Mei completes her relationship with
her dead mother and experiences her Chinese identity.

2. Taoism

2.1 Chinese Writings

Viewing Chinese Literature is vital to know the value of Chinese writings. The
oldest extant works written in late Chou Dynasty (1027-256 BC), although
written records are dated from 1400 BC. Important early works including Wu
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Ching, traditionally attributed to Confucius, made up of five books on
chronology. Tao Te Ching and Chuang-Tzu are associated with Taoism.

2.2 Eastern Religions

In east, there are five perpetual religions. They are: Hinduism, Buddhism,
Confucianism, Taoism and Zen. They recognize the individuality of things, but
at the same time they are aware that all differences and contrasts are relative
within all-embracing unity. The polar opposites and the unity are seen as one of
the highest aims of man in the spiritual traditions of the East. In Taoism, the key
concept of this idea is notified as Yin Yang.

2.3 Taoism and Yin Yang

Taoism is a nature-based philosophy and it has its own principles. They are
divided as four: Oneness, Dynamic Balance, Cyclic Growth and Harmonious
Action. These are the qualities of Yin Yang. Since ancient times, there has been a
belief in China that all things in the world and their interaction consist of two
opposite aspects --Yin and Yang. For example: male and female, sun and moon,
bright and dark, order and chaos and so on. Yin Yang is one of the most
fundamental concepts of Taoism.

The originator of Taoism is Lao Tzu, whose name literally means the ‘old
master’. He is the traditional author of Tao Te Ching, ‘The scripture of the way
and its efficacy’. This book is the foundational text of Taoism and it contains
many proverbs and paradoxical statements. The second important sacred text is
the Chuang-Tzu by Chuang Tzu or ‘Master Chuang’. It contains stories and
anecdotes and philosophy and it remains the Bible of Taoism.

The principal characteristic of the Tao is the cyclic nature of its ceaseless motion
and change. The idea of cyclic patterns in the motion of the Tao is given a definite
structure by the introduction of the polar opposites Yin and Yang. They are the
two poles, which set the limits for the cycles of change: “The yang having reached
its climax retreats in favour of the yin; the yin having reached its climax retreats
in favour of the yang ”. (Capra 118)

3 Principle in Novel
3.1 Reflections of Yin Yangin Tan’s The Joy Luck Club

The novel The Joy Luck Club consists of eight different characters, eight different
past and present situations. At some point in their life, they are all young,
innocent, weak and subservient. All the mothers end up having a tragic youth
experience, which scars them emotionally for life. It seems they also could not
prevent their daughters from avoiding this stereotypical trap but the vibrant
polarity of Yin Yang changes them to explore the dynamic polarities in
personality.

Overtly, the novel examines the diverse and intricate relationships involve in four
daughter/mother pairs; however, the sense of harmony, balance and acceptance
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saturate the tale as well. The idea of change as accommodating the past and the
present is a facet of Yin Yang philosophy.

The mothers use self-affirmation and individual empowerment to emphasize
strength in China where they are rendered invisible, powerless and voiceless.
They emotionally pack these stories for their daughters to illustrate their history
and to emphasize the differences in America. The voices of mothers are again
silenced in America so integration and balance remain allusive to the mothers.

As a mother and as a Chinese, Suyuan is sure that her daughter is a failure in the
eyes of all but she will inculcate her best quality in future just because she is good.
She presents her a jade pendant on a gold chain to mean her that she is worth
something. Suyuan’s usual sayings about good and bad make no sense for June,
so she thinks, “she always said things that didn’t make sense, that sounded both
and bad at the same time” (Tan 208). But it means the concept of Yin Yang that
everyone has their Yin outwardly but inwardly their thoughts are filled with Yang.
Suyuan wants to retain the good of Chinese customs and cleave to the advantages
of American life. Unfortunately, as in Yin Yang, one is intertwined and a part of
the other, best qualities of both cultures would not go together.

The opening words of Waverly’s narration are significant: “I was six when my
mother taught me the art of invisible strength” (Tan 89). The invisible strength is
nothing but the quality of Yang, which exists in every human being. Her mother,
Lindo dreams herself a lot for her daughter, which has taken as an advantage in
the eyes of her daughter. She also realizes, “It is my fault she is this way. | wanted
my children to have the best combination: American circumstances and Chinese
character. How could I know these two things do not mix?” (Tan 254)

An-Mei Hsu is noted as an old-fashioned woman but her thoughts are fresh like
the concept Yin Yang because it means day-to-day life: as Elizabeth Cummins
Cogell says, “change is eternal, reality is process” (157). She learns a lot from her
mother’s life especially the quality of opposite pairs. Her mother is weak, cannot
raise her voice but she is a Chinese, she knows to handle life with the beliefs.

An-Mei is a symbol Yin to her daughter Rose but after her brother’s death in sea,
Rose could see her mother’s Yang which makes to take steps to find out her blood,
her son, Rose says, “Iwondered the whole time as we drove to the beach how she
had learned to drive overnight” (Tan 127). An-Mei feels bad over her daughter’s
marriage down fall and thinks that she was taught to desire nothing, to swallow
other people’s misery, to eat my own bitterness. But she teaches her daughter the
opposite; still Rose came out the same way.

The daughter of Ying-Ying is not having prosperous marriage life, which reflects
her mother’s past. The experience instructs her, the eminent concept as it applies
to women and men being equals. “For woman is Yin the darkness within, where
untempered passions lie. And man is Yang, bright truth lightening our minds”
(Tan 81). This begins Ying-Ying’s estrangement from truth Taoism, weakening
her Taoist perspective that would help her to deal with the grief in her life.
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In the novel, the daughters embrace the Yin Yang of the Chinese and American
cultural heritage and discover a balance. When June reunites with her half-sisters
and their union is registered in a Polaroid photo. As the three girls watch the
picture, Jing Mei is able to see that her mother really is inside of her, as she is
inside her sisters and all is balanced at last; the circle of mirrored relationships is
completed. Undoubtedly it is the heart of Yin Yang philosophy. She completes
her novel by completing her balance in harmony.

Waverly Jong is mistaken her mother and she has taken the concept of Yin Yang
with American eyes. Through her experiences, she states in the end, “I could
finally see what was really there: An old woman, a work for her armour, getting
a little crabby as she waited patiently for her daughter to invite her in”. It shows
her acceptance of Yin Yang in Chinese connotation.

Rose Hsu’s change is the best example for the concept Yin Yang, in the end, Rose
found her own voice and became able to speak for herself. She strongly
announced Ted; “You can’t just pull me out of your life and throw me away”
(Tan 196). Her decision of not to give divorce as Ted’s wish, is a fine twist, which
focuses the cycle and the inter-transformation of Yin Yang.

Lena’s childhood lessons are occupied with the philosophical ideas especially the
importance of achieving balance in life. When Ying-Ying is about to deliver her
second child, she talks to Lena about the heaviness around her, about things being
out of her balance, not in harmony with one another.

3.2 Tan’s explicit effects of Yin Yang

There is a perception; especially in the West, that Yin and Yang corresponds to
good and evil. But Taoist philosophy generally discounts good/bad distinctions
and prefers the idea of balance. This is what Amy Tan has portrayed in her novel
The Joy Luck Club. Even the topics offered by Tan for her tales in the novel are
referring the importance of Yin Yang. Under the topic, “The Red Candle”, she
exposes the belief in things like candle that too the opposite ends refer to man and
woman, which should fuse together and reveals the significant combination of
Yin and Yang. Then the topics like “Half and Half”, “Rules of the Game”, “The
voice from the wall” and “Two Kinds” for the daughters’ narration is the symbol
that the daughters either follows American culture and way of life or accepts
Chinese culture and way of life.

Again “Four Directions” and “Best Quality” recommend that the daughters are
inculcating the broad mind to visualize things around them and they start to
practice, which is best and helpful for them. In the fourth section, the tale’s name
“Double Face” explicates the theme of the novel and the intention of the author
to stretch out the old but everlasting ideology Yin and Yang.
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4. Features of Intertextuality in 7The Joy Luck Club
4.1 The preamble of Intertextuality

These correlations between the novel The Joy Luck Club and the Yin Yang could
be deemed in the perspective of the exceptional theory, Intertextuality’. In 1966,
the literary device ‘Intertextuality” was introduced to the literary world, the credit
extended to the distinctive Bulgarian-French semiotician, Julia Kristeva. Kristeva
coined this term to generate the idea that a text can be looked on and explored
with the spectacle of another text. The word ‘Intertextuality’ had been derived
from the Latin intertexto which meant the intermingling while weaving.
According to Kristeva’s essays such as “Word, Dialogue and Novel”, literary
materials and the concept of a text were the upshots of another literary material.
There was no need for the author to be conscious of another text influence and at
the same time, writers made note of another text to sculpt their own text.

4.2 Text within Text

Obligatory, optional and accidental are the three types Intertextuality. The
spotlight of this paper is that the remarkable writer Amy Tan’s background and
her origin are the inevitable sources to substantiate her employment of
‘obligatory’ Intertextuality; it denotes the writers’ intentional likeness of his/her
texts with other text/texts. Amy Tan was born in Oakland, California. Both of her
parents were Chinese immigrants, finally settled in Santa Clara. Her father, John,
is an electrical engineer and also a Baptist minister. Her mother, Daisy, had left
behind a secret past, including three daughters in China and the ghost of her
mother, who had killed herself when Daisy was nine. The Tan family belonged
to a small social group called The Joy Luck Club, whose families enacted the
immigrant version of the American Dream.

The trip in 1987 to China was a revelation for Tan. It gave her a new perspective
on her often-difficult relationship with her mother. Daisy reunited with her
daughters in China and Tan met her half-sisters. This memorable experience
inspired her to complete the book of stories she had promised to Giles, The Joy
Luck Club (1989). She dedicated her fabulous work to her mother.

In the novel, at last women learn to speak out, be strong and to find power. They
are not only released from their sorrow but also able to change their lives as a
result. Each daughter, through their listening of mothers’ tales is able to expand
their Yin and embrace their Yang. Therefore, this metaphor of Yin Yang permeates
every level of the novel which draws attention to the considerable function of
obligatory Intertextuality.

References
1. Capra, Fritjof. The Tao of Physics. London: Flamingo, 1975.

2. Cogell, Elizabeth Cumings, “Taoist Configurations: The Dispossessed.”
Ursula Le Guin: Voyager to Inner Lands and to Outer Space. Ed. Joe
DeBolt. New York: Kennikat P, 1979.

ReTeLL (December 2017), Vol. 18



10.

11.
12.

~12~

Eagle, Dorothy. The Concise Oxford Dictionary of English Literature. New
York: Oxford U P, 1970.

Derrida, Jacques. Writing and Difference, trans. Alan Bass. Chicago:
University of Chicago Press. 1978.

Grice, Helena, et al. Beginning Ethnic American Literatures. Manchester
and New York: Manchester U P, 2001.

Kristeva, Julia. Desire in Language: A Semiotic Approach to Literature and
Art. New York: Columbia University Press, 1980.

Kristeva, Julia. Word, Dialogue and Novel: In the Kristeva Reader. Ed. Toril
Moi. Oxford: Blackwell. 1986.

The New Encyclopedia Brittanica.15" ed. Vol. 12. 786-793.
Shiva. ‘China Makkalin Meiporuliyal’ (Tamil). Chennai: Anuragam, 2003.

Suchell, Orville. “Your Mother Is in Your Bones.” www.nytimes.com.
19 March 1989. 8 March 2017.

Tan, Amy. The Joy Luck Club. London: Vintage, 1989.
Tan, Amy. www.Redroom.com. Updated August 2007.

ReTeLL (December 2017), Vol. 18


http://www.nytimes.com/

~13~

Mahashwetha:
A Jouney from Objectification to Subjectification

S. Yasmeenbanu
Assistant Professor of English

St. Joseph’s College (Autonomous)
Tiruchirappalli

Abstract

The paper attempts to study the unique problems of Indian women, in the context
of economic deprivation. Sudha Murthy, an active social activist, author of the
novel Mahashwetha (2007) presents her central character Anupama, a slave of
emotions, a victim of the Indian patriarchal society bound by customs and
conditions. When Anupama is identified of leukoderma, she was deserted by her
husband and her mother-in-law. She was mercilessly driven away from her
mother in law’s house. Though her father takes care of her, her step mother barbs
her due to the poor life condition prevails in her father’s home. When all her
hopes end, she determines to rebuild her life without anybody’s support, against
all the oddities. Anupama’s struggle represents the condition of many Indian
women in similar context, thus the character is a metaphor of many women who
struggle to live a meaningful independent life. Though many scholars have
written research articles on problems of women, this paper is, unique hence it
focuses on how a woman’s beauty and body is commoditized in the marriage
market, in India. In addition to the social relevance, to bring about the critical
significance, Simon De Beauvior’s ideas from ‘The Second Sex’ also would be
discussed in this article.

Key words: patriarchal society, leukoderma and commoditized.

1. Introduction

Padma Shri, Sudha Murthy is an active social worker and a feminist, writes in
Kannada and English. She got her B.E. Degree and had been a chairperson of the
Infosys Foundation for some time. She worked in different places of India. She
actively participates in different social works like, health care camps, education
and empowerment of women, public hygiene, art and culture and poverty all
alleviation. She has set at least 50,000 libraries, built 10,000 public toilets, 2300
houses for the poor and needy. She has received ‘Attimabbe Award’ from the
government of Karnataka and on the whole she is a recipient of 18 different
awards for her social works.
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Sudha Murthy has witnessed much of the problems pertaining to women in the
society from her own experience in different places of India, so she established a
trust and started doing social works, which proves that her writings, and creations
of characters are not only imaginary but also they are the real life characters
whom she might have met in her real times. In her novels namely, Gently Falls
Bakula, Dollar Bahu and The House of Cards, she focuses the insensitive attitude
of men towards women.

2. The outline story of the novel

The outline of the novel is given to make the reading of the article more
comfortable and meaning making. Anupama, a poor middle-class girl’s fairy tale
marriage to Anand breaks apart, when her mother-in-law discovers, by chance, a
white leukodermic patch on her foot. Abandoned by her uncaring, selfish,
insensitive and irresponsible in-laws and husband, she is forced to return to her
father’s home in the village. The social stigma of a married woman living with
her parents in India, her stepmother’s continual barbs and the ostracism that
accompanies her skin condition force her to contemplate suicide. At that moment,
she realizes the value of her life, which is indeed an epiphanic moment in her life.
Determined to rebuild her life against all odds, Anupama accepts the invitation
from her friend to live in Bombay, undergoes a lot of hardships, at the end she is
successful, reaches a respectable position, gains promise of an enduring
friendship and rebuilds her life against all difficulties.

2.1 Ugly woman and Beautiful woman

Sudha Murthy very dexterously pictures the condition of a typical ‘Ugly Indian
woman’ who was ruled by the patriarchal order as well women dominance whose
wounded spirit remains helpless. She does not only present a victim through her
novel, she concentrates on the rebuild of woman which proves the readers the real
activist spirit in the author.

Around the world, from Cleopatra to actress Ishwarya Roy, beauty brings fortune
in the lives of women. It means woman’s beauty has an immense role in her social
and personal life. Even in fairy tales, beautiful girls were liked by the Princes’
and they become very prosperous and live a more contented life. On the
otherhand the ugly looking or ordinary looking women, live poor lives. In the
famous Tale of Cinderella when she was shabby looking nobody liked her, when
she was beautiful she was liked by the Prince of the country. Similarly, Anupama
gets surprisingly prosperous and happy married life when she was beautiful in the
novel, and looses everything as she was affected by leukoderma. Mary
Wollstonecraft an early feminist writes in Frankenstein chapter 23, “Nothing is
as painful to the human mind as a great and sudden change.” Thus, Anupama
is shocked by the change of color of her skin which changes her life suddenly.

As a humanist, the novelist has profound concern for the women. She tries to tell

the readers that women like Anupama should not be neglected for their loss of
physical beauty. Women should be treated at least as a fellow human being. So,
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she presents her heroine a fighting woman against all the unjust norms of the
social order including a woman should be beautiful.

3. Simon De Beauvoir’s Theory

Simon De Beauvoir in ‘The Second Sex’ theorises the role of the female body in
social life of a woman. She says “to be present in the world implies strictly that
there exists a body which is at once a material thing in the world and a point of
view towards the world” (Beauvoir 39). She further discusses that men
considering themselves essential being or ‘default’, has treated woman as the
unessential being or ‘other’. She talks about the ‘everlasting disappointment’ of
woman and concludes that men and women despite of their differences should
affirm a mutual respect relationship. Mary Wollstonecraft in The Vindication of
the Rights of Women says “I do not wish women to have power over men, but
over themselves.”

In the beginning of the novel, Anupama was presented by the author as a woman
of beauty and attraction, she was presented as a module ‘of Feminine’ in this
given critical category. The author presented her like a fairy girl, where things
around Anupama were ideal and beautiful until her marriage with Anand. She
was presented in a way where her beauty is focused more than the person in her.
Anupama is objectified by Anand and his family members, as in Coventry
Patmore’s long poem ‘Angel in the House’. The poem reads like this:

Man must be pleased; but him to please
Is woman’s pleasure; down the gulf

Of his condoled necessities

She cast her best, she flings herself

Similarly, at the first sight, Anand falls in love with her beauty, sweet voice and
charms without any consideration for her character and inner heart. He shows a
lot of interest in meeting her, talking to her and marries her irrespective of his
mother’s telling not to marry Anupama. ‘Clad in a deep red sari, she reminded
him of a beautiful rose’ (12). Even her marriage is mentioned as a ‘fairy tale’
marriage by the author. ‘Anupama feels as though she was in the midst of a fairy
tale’ (35). It means that the marriage is not a real-time marriage but it is
dreamlike, above the reality.

A few months after the departure of Anand to London for his master degree in
medicine, Anupama is expecting him to invite her to go to London soon. She was
waiting for the visa and other formalities but to her shock, the white patches in
her leg make her life dark. She was driven away from home by her in-laws when
they find the white patches in her leg. She was eagerly expecting her husband to
understand her and to be invited by Anand to live in London and that could be an
escape from the present poor conditions of her life. She writes a series of letters
to Anand but he did not reply to her. When Anupama understands that Anand has
abandoned her, the life becomes miserable. Anupama lost her hopes in everything
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and everyone. She is very critical about the silence of Anand and understands his
irresponsible nature. Now she realises the role of leukoderma in her life. It gives
her another understanding that she was loved and married by Anand only for the
external charm.

3.1 Elaine Showalter’s Theory

Elaine Showalter says, “women reject both imitation and protest — two forms of
dependency — and turn instead to female experience as the source of an
autonomous art, extending the feminist analysis of culture to the forms and
techniques of literature” (qtd. in Krishma Chaudhary).

When Anupama realises the irresponsible and body loving attitude of Anand, she
breaks up in to pieces, tries to commit suicide but somehow, overcomes even the
suicidal instinct. At that time, she receives a letter from one of her friends
Sumithra. Sumithra invites her to Bombay and suggests her to take up a job there.
Anupama makes use of this opportunity and goes to Bombay and take up a simple
job. Here again her friend’s husband tries to misuse her for his sexual pleasure.
That the author tries to portray that the men do not want an ugly woman in their
lives to marry and live but for sexual relationship anybody is consumable and any
disease is okay for the majority of men. Overcoming the troubles caused by Hari,
she finds a new job and new place to live. As the novel moves, she becomes more
confident, takes up a decent job and earns well which makes her self-sufficed.
She sends money to her father, even forgets about spreading of the patches in her
body. She keeps a good friendship with the right spirited men, like VVasanth and
Giri since she is matured in her understanding of men, she does not compare them
with either Anand or Hari. At the end of the novel, she becomes a professor in a
college; training and teaching art that actually wonder the readers.

4. Findings

The novelist takes her characters from object or ‘Angel women’ metaphor to
subject or ‘female’ position. The author pictures how women are treated like an
object or commaodity; women are considered just the possession of men in the
society. The men want to show off to their world that they have got a beautiful
wife. In The Dark Room by R.K. Narayanan the hero Ramani takes pride in taking
his beautiful wife to public places but treats very differently at home. So, it is an
evident through the novel Mahaswetha, that men take pride in having a beautiful
wife. Anupama symbolises, the trauma of any woman who is a victim in similar
life condition, when a woman becomes an ‘ugly woman’, her life becomes
miserable.

5. Conclusion

The paper proves that women are treated as an object of men’s choice in India
and the situation becomes worse when the women lose their beauty on various
reasons. There are signs like Anupama who fights against the unjustifiable
attitude of men and creates an independent life and become a successful woman.
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Anupama’s character is a prototype of many Indian women who are fighting and
moving forward, towards a better life in spite of the hardships they encounter.
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Abstract

Dalit literature is an important part of Indian literature. It is marked as revolt. But,
it is with hopes for liberation and equal rights of ‘untouchables’ as human beings.
Basudev Sunani is a dalit writer from Orissa. He voices out for the victimized in
the society. His poems like Body Purification, Coaching Centre and Smell of
Untouchability help to explore the cultural and racial contempt of the learned
men. This paper attempts to reveal the fact that how the working-class men are
humiliated in the well-informed society. Sunani relentlessly exposes the
inhumanities and prejudices through his poems. The dalit men are exploited in
the social environment. Sunani is the defense of the people of impurity.

Keywords: Imposed silences, Social atrocities, Exploitation, Untouchability,
Revolution, Inhumanness, Victimization, Casteism, Stereotypical thinking,
Discrimination, Imprisonment of emotions.

Introduction

The human touch is like a sword. It possesses both the ends that either to heal or
wound. The compassionate touch is powerful to heal the hurt of every human on
earth. Every religion insists upon the touch of God to sanctify the sinners. Even
in the Bible Jesus Christ touches upon the sick and sinners to heal them physically
and spiritually. This paper focuses on the touch that is strong in wounding the
feelings of others. Basudev Sunani is a dalit poet. He attempts to bring out the
touch of fellow beings which make the so called learned and upper caste men feel
impure. The caste factor has become so deep to turn into tradition. Sunani acts as
a mouthpiece to exhibit the different forms of social atrocities against the lower
caste people. The humanity should play a significant role in every man’s life. But,
here the poems of Sunani express the inhumanness of the upper caste in the
society.

The upper caste men are expected to retrospect about their treatment of the
working class men from the lower caste. Neither the stacks of tulsi leaves nor
tons of sandal paste are strong enough to remove the unpleasant smell of these
people. It is because of the duty of cleansing the drainage. The men from the
lower caste, clean the sewer tank of the upper caste people taking out bucket loads
of faeces floating on the water. Of course, it gives their body unpleasant smell.
They render their services for the people those who live in the society. The
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learned or the upper caste men nose snivel, mouth retch and their eyes squirm in
return for their service. The absence of these men’s service in the society cannot
be imagined. It is explained in a wonderful manner in the words of Sunani. Even
a single day sickness of a lower caste man makes the streets stay upswept, the
latrines choke and hospitals groan because of unhygienic situation. Other people
in the society should be ready to face the embarrassing situation of unhygienic.
These men expect their respect as other humans who live in this world.

The intelligence and education should help them understand and appreciate the
service of any human despite of his caste or religion. The poet views the working
class men from the lower caste know the difference between shit and rice. Since,
he uses the same fingers for both the works. Neither the intelligence nor the
education becomes a failure to teach the meaning of reverence. The insulted
identity of them needs to be unveiled. The lines of Sunani’s Body Purification
express the inevitability of their contribution in the society.

You may scoff and sneer at me,
but when I’m not around,
I know you have a mental breakdown.

The upper-class men are compelled to think about the lower caste workers in their
absence. The presence of their significance cannot be ignored. Though they are
mocked and scorned in their presence. But the absence of them cannot be
tolerated because they play an important role in this society. The working-class
men do not expect them to be pleased but rather to be respected.

The learned men feel impure when they touch the lower caste men. They take a
dip in water in order to purify themselves from their impurity. The impurity lies
in their soul. It is not about the body to be purified but their mind. The
sanctification of mind and soul is necessary to reach the Supreme. The holy
scripts and religious doctrines which they follow end up in failure. Sunani’s the
poem Coaching Centre exhibits the sense of impurity.

Oh learned men!

You surely know

That impurities of touch
Completely dissolve
When a high caste man
Takes a dip in water
And changes his clothes

The upper caste upper men’s mind is polluted by the caste and religion. The act
of cleansing of the body cannot be a solution to get rid of their impurity. They
cannot shake off their “untouchability” which clings to their mind. The education
and intelligence have not helped them to treat others as they respect themselves.
They remain untouchables mentally. The social atrocities against the lower caste
men have been prevailing over thousands of years together. The thinking of these
“learned men” remains unchanged. The caste factor is turned into a tradition that
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these men need to be treated like this. The social facts are necessary to be
understood and not to be ignored. The human being cannot stand in isolation but
rather interdependent. The inter-dependence of human beings is inevitable to lead
our daily life in the society. The humanity in every human should be highlighted
rather than the caste. Either the caste or the social status should not dilute the
original fact of interdependence.

Basudev Sunani is specific in addressing the upper caste people as “learned men”.
Because, the belief of a few Brahmins that intellectuality is in their hands. The
poet is not voicing out either for equality or liberty but for the equal respect as
other human beings experience. The work of their hands should not be go
unnoticed. The casteism is the root of all these problems. The brutal treatment of
untouchability must be unveiled in the society. The education is the right way
which can help in the dilution of segregation in the name of caste.

The brutal attitude of untouchability, wounds the feeling of human beings. It
remains as a scar for milenia. The imposed silences of these lower caste men
make them learn the art of hiding themselves from the “learned men”. Sunani’s
thought provoking lines exhibit the question of untouchability:

No-one has been able to decide
If untouchability

Is a colour or a touch,

A feeling or an ideal;

Whether it resides

In the one who touches,

Or the one who is touched

The poet expects the learned men to begin a coaching centre to preach about
untouchability. It makes them earn good money out of it. The questions of how
and why they have remained untouchables remain unanswerable. There is no one
to decide whether the untouchability is a colour or a touch, a feeling or an ideal.
The lower caste people have remained untouchables over the millennia. They
have been victimized in the caste based society. The thought of untouchability
whether lives in the person who is touched by a lower caste man or in the mind
of one who touches him. The men who call themselves as learned are laughed at
because of their inability to shake off their ‘untouchability’. If they wish, they
could start teaching the untouchables how to remove untouchability. The learned
men are mocked at because of their attitude of taking a dip in the water to get rid
of untouchability. The poet points out such attitudes as blindness of inner self.

The act of sprinkling cow dung water is to purify the street in which the lower
caste men’s feet imprinted. The enragement is shown towards the working class
people since they belong to the low caste. The air which these upper caste men
breathe is suffused with the dirty breath of such men. The bricks of their house
are made from the clay of the river where the working class men’s hut stands.
Even the bricks are made by the supple hands of them. They are able to accept

ReTeLL (December 2017), Vol. 18



~21~

the works done by them but not ready to treat as humans. Almost these people
are discarded as untouchables. The beautiful houses are built with the help of
these working class men but they are neglected.

You preach that untouchables
Are not human beings,

That they are worse than animals,
To be despised”.

These lines represent the utter humiliation of the working class people in the
society. The deep repugnance of the learned men is quiet visible. The existence
of inhumanity prevents the growth of a social structure. The brutal treatment of a
person is the great social crime. The education needs to enlighten the minds of
these learned men. The poet calls them to examine their courage to look at the
rubble. In order to make them understand, the poet ascertains that every brick of
his home bears the sweet smell of untouchability.

The educated dalits like Sunani analyzes the problems of the dalits. He presents
the facts in a better way that untouchability is the pollution of the mind. The inner
thoughts and ideas are disseminated properly. The impurity of untouchability
needs to be unveiled among the people. Sunani enlightens the society on the
social and intellectual discrimination of the oppressed people. The social levels
of working class men are needed to be uplifted.
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Abstract

In this study, the zinc oxide nanoparticles are biosynthesized by a novel, green
method using the leaf extract of the medicinal plant Pavetta indica Linn. The
nanoparticles were subjected to the studies - XRD, SEM, EDAX, and PSA
analysis. The ethanolic extract of Pavetta indica Linn. was subjected to
phytochemical screening and GCMS studies. The plant extract have indicated a
significant microbial activity against the microbes - K. oxytoca and B. cereus.

Keywords: Pavetta indica Linn, ZnO nanoparticles, green chemistry,
antibacterial activity

1. Introduction

Nanotechnology is a multidisciplinary field undergoing significant development.
The nanoparticles assume novel structural, optical and electronic properties that
are not attainable by individual molecules as bulk solids®. The characteristics of
metal and metal oxide nanoparticles have been of great interest due to their
distinctive features such as catalytic activity, optical, magnetic and electrical
properties. The number of viable methods have been designed for the synthesis
of nanoparticles having size-specific dependent properties. The eco-friendly
green chemistry has provided guidance for synthesis of nanoparticles that are not
harmful to environment and human health?. Pavetta indica Linn.®*(Tamil: Kattu
thirani, Panna pavadai, Sirukonnai, Pavattai) is a shrub or small tree belongs to
the family of Rubiaceace. The leaves very variable elliptic — oblong to elliptic —
lanceolate and obovate — oblong, glossy — green flowers are white. The roots are
said to possess purgative, aperient, diuretic and tonic properties and are
prescribed in visceral obstructions, jaundice, headache, urinary diseases and
dropsical affections. The phytochemical investigation®, chemical composition of
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essential oil® and physio — phytochemical screening’ had been reported to this
plant. The plant was studied and found to possess anti — inflammatory potential®,
analgestic®, antimicrobial®, antipyretic activities!. In the present study involves
the green-chemistry approach for the synthesis of ZnO nanoparticles from the
plant extract - Pavetta indica Linn. It also focuses on the phytochemical
screening, GCMS analysis and anti-bacterial activity of the crude extract.

2. Materials and Methods

The leaves of Pavetta indica were collected from Elamanur region (Near
Vathalai, Cauvery river region) from the month of July at 5:00 p.m. They were
identified and authenticated by the Rapinet Herbarium, St. Joseph College,
Tiruchirappalli, Tamil Nadu, India.

2.1 Sample preparation

The leaves of Pavetta indica Linn. were shade dried and pulverized well. About
20 g of the plant leaves were soaked in 100ml of ethanol and methanol. It was
left for 24 hours in order to extract the phytoconstituents- alkaloids, carbohydrate,
tannins, steroidal glycosides, steroids, flavanoids, acids and others. The above
extracts were filtered using Whatmann No.1filter paper the residue was removed.

2.2 Phytochemical Screening

The phytochemical screening®*® of the leaf extracts were carried out applying
the standard methods and tests as prescribed by J B Harbone!*. Hence, the
presence or absence of various phytoconstituents was determined. The
experimental procedures and the results are given in the Table 1.

Table-1

Details of Phytochemical Screening of the extracts of Pavefta indica Linn.
o Name of the Test with Experimental Procedure Phyto-
No. constituent

1. a) Mayer's test: 0.5 ml of extract was treated with Alkaloids
Mayer's reagent (pottassiomercuric iodide solution)
to gave cream colored precipitate.

b) Dragondraff test: 0.5 ml of extract was treated with Alkaloids
Dragendroff’s reagent (potassium bismith iodide).
Formation of orange or orange red precipitate was
obseved.

c) Wagner test: 0.5 ml of extract was treated with Alkaloids
Wager’s reagent (solution of iodine with KI) and it
gave an brown or reddish brown precipitate.
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Phyto-
constituent

a) Molish test: 0.5ml of extract was treated with 1 ml
of alpha napthol and Con. H2SO4, which gave purple
coloation.

b) Fehling test: 0.5 ml of extract to which equal
quantity of Fehling’s solution A & B were added.
The content was heating to give brick red precipitate
was obtained.

Carbohydrates

Carbohydrates

Foam test: Dilute 1ml of alcohol in 0.5 ml of extract.
The mixture was diluted to 20 ml of distilled water. It
was shaken well for 15min. The formation of foam was
observed.

Lead acetate test: 0.5 ml of alcoholic or agueous
extracts was treated with lead acetate solution. White
precipitate was observed.

Saponins

Tannins

Ferric chloride test: 0.5 ml of alcoholic extracts was
treated with 2 drops of neutral ferric chloride. brownish
green coloration was observed

Pseudotannin
(Condensed
tannin)

Ammonia test: 0.5ml of extract was treated with
agueous ammonia solution. It was exposed to air which
gradually develops a green color.

Chlorogenic
acid

NaOH test: 0.5 ml of extract was treated with aqueous
sodium hydroxide solution formation of blue violet
coloration

Anthocyanin

Libermann's Burchard test: 0.5ml of extract was
dissolved in 2ml chloroform. The mixture was treated
with acetic acid, acetic anhydride and conc. H,SO4 gave
bluish green coloration.

H,S0O, test: 0.5 ml of extract was treated with 80%
H2S04, gave deep yellow color.

Steroidal
glycosides

Saponin
glycosides

10.

Ammonia test: 0.5 ml of extract was mixed 2ml of
ammonia. The mixture was observed under UV and
visible lights - formation of fluorescence.

Flavonoids

11.

Shinoda's test: 0.5 ml of alcoholic extract was treated
with magnesium foil and conc. HCI. It gave intense
cherry red coloration

Flavones
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Sl.
No.

12. | NaOH test: 0.5 ml of alcoholic extract was treated with Coumarin
10% Sodium hydroxide solution, yellow coloration was
observed.

Phyto-

Name of the Test with Experimental Procedure d
constituent

13. | Salkowaski test: 0.5 ml of extract was dissolved in 1ml Steroids
of chloroform. The mixture was treated with Conc.
H2SO.4. . It gave red coloration.

2.3 Gas chromatography - Mass spectroscopy

The ethanolic extract was subjected to GC-MS analysis'®>?!’ of the instrument
GCMS (Schimadz U Japan) with Elite - DB - 5M Column and the GCMS solution
version 2.53SV3 software. Initially oven temperature was maintained at 30 °C
for 2 minutes and the temperature was increased gradually up to 200 °C at
10.0/35.0 min and 4.0 pL of sample was injected for analysis. Helium gas 99.9%
of purity was used as carrier gas as well as elution. The flow rate of helium gas
setto 1.5ml /min. The temperature was maintained at 230 °C. The sample injector
with split ratio is 20 throughout the experiment periods. The mass spectroscopic
analysis was done at 70 eV. The spectra were recorded for mass range 40 — 1000
m/z for about 35 minutes. The separated compounds were identified by
comparing their mass spectra with the mass spectral data of the compounds
present in the data bank. The GCMS chromatogram is attached in Figure 1.1.

Chromatogram PIS1 EAGCMS Data\2013\Ambigenc\PIS 1.qgd
585.562 g

TIC*1.00

Fig. 1 GCMS Chromatogram of Pavetta indica Linn.
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2.4 Anti bacterial activity'®

A panel of 10 common pathogenic organisms were used in this study which
includes six gram negative bacterial species (E. coli, S. marcescens, E. aerogenes,
K. pneumoniae, K. oxytoca, S. haemolyticus) and four gram positive bacterial
species (S. aureus, S. lentus, B. cereus, B. paucivorans). Nutrient agar medium is
prepared using the following ingredients peptone 1.5 g, agar 17 g, yeast 1.5 g,
sodium chloride 5.0 g and distilled water 2000 ml. The pH was maintained 7.4.
All bacteria were cultured aerobically overnight at 37°C in nutrient agar medium.
The sterilization media, culture tubes, pipettes and other materials was done by
autoclaving at 15lbs/sq inch pressure for 30 min. A bacterial stain was transferred
to nutrient medium and incubated overnight at 37°C. The number of colony
forming unit was found to be 10° per ml. The stock solutions of sample were
prepared in ethanol at the concentration of 1000 pg/ml. The above sample was
dissolved in ethanol at different concentration ranging from 50 pg/ml, 100 pg/ml
and 200 pg/ml.

2.4.1 Disc diffusion method

The disc diffusion method was used to investigate antimicrobial effects of
ethanolic extract with different concentrations of Pavetta indica Linn. In this
method petri plates containing 15ml of nutrient agar medium were inoculated
with 108CFU/ml of each test bacteria. Sterile filter paper discs (6 mm in diameter)
were impregnated with 10ul of the plant extract with different concentration
(50,100, 200 pg/disc) placed on the surface of the medium. Negative controls
were prepared using the same solvent (Ethanol). A standard disc containing
ciprofloxacin antibiotic drug (30ug/disc) was used as a positive control for
antibacterial activity and this standard discs was incubated for 24hrs. The
assessment of antibacterial activity was based on the measurement of the
diameter of inhibition zone formed around the disc.

2.5 Synthesize of ZnO nanoparticle

The ZnO nanoparticles were synthesized!® using plant leaf extracts of Pavetta
indica Linn. Exactly 0.1 M solution of Zn(NOs3)2.6H20. It was mixed with 10 mL
of leaf extract of Pavetta indica Linn. through magnetic stirring at 80 °C for about
2 hrs. The zinc-ions of the nanometrial more likely to form complex with the
phenolic-type of phytoconstituents present in the extract. This complex formed
was ultra-centrifuged at 20000 rpm for 10 min. The residual complex was washed
with water and again subjected to centrifugation at 5000 rpm for 10 min. Finally,
the residual zinc-complex was separated dried in an oven at 40 °C for 8 hrs. The
dry zinc-complex was calcinated in muffle furnace at 450 °C to get zinc oxide as
nanoparticles.
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3. Results and Discussion
3.1 Phytochemical Screening

The results of the phytochemical screening of the plant Pavetta indica.Linn. and
its GCMS profiling are presented here. The plant Pavetta indica Linn was
analysed qualitatively for the phytochemically active compounds and the results
are given in the Table-2. The ethanolic and methanolic extracts of the leaves of
Pavetta indica Linn. showed the presence of phytochemically active compounds
such as alkaloids, carbohydrate, tannins, steroidal glycosides, steroids,
flavonoids. The following metabolites were analysed to be absent in the ehanolic
and methanolic extracts saponins, sapanin glycosides, cumarin, anthocyanin and
flavones. The details are given in the Table-2.

Table-2
Details of Phytochemical Screening of the extracts of Pavefta indica Linn.

Sl. No. Phytoconstituents Ethanolic Extract
1. | Alkaloids +
2. | Carbohydrate +
3. | Saponin -
4. | Tannins +
5. | Pseudo tannins +
6. | Chlorogenic acid +
7. | Anthocyanin -
8. | Steroidal Glycosides +
9. | Saponin Glycosides -

10. Flavonoids +
11. Flavones -
12. | Coumarins -
13. | Anthracene Glycosides -
14. | Steroids +

3.2 GCMS Analysis

GCMS analysis was carried out on the ethanolic extracts of Pavatta indica Linn
showed as many as 36 compounds to be present. The GCMS analysis was done
using the instrument GCMS (Schimadz U QP2010 with GCMS solution version
2.53 software. The sample volume was 4.0uL. The sample of ethanolic extract
was run for 35 minutes. The chromatogram (Fig. 1) showed prominent peaks in
the retention time ranging 4.0-38.0 minutes.

Based on the percentage peak area the compounds 1,2- benzene dicarboxylic
acid, diethylester (CAS) Ethyl phthalate, 2,4-Imidazolidinedione, 1-[[(5-nitro-2-
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furanyl) methane]amino]-(CAS)upiol, phalic acid, allyl ethyl ester(CAS)
Ethylallylphthalate,1,3-dioxoline, tartronic acid, (P-Ethoxyphenyl)diethyl ester
were found to be significantly in higher quantities with the peak areas ranging
from 59.63 to 60%. The compounds methane, sulfinyl bis-(CAS) dimethyl
sulfoxide, propane, 2-chloro-(CAS) 2-chloropropane, n-butyric D7 acid were
observed to be in moderate quantities with the peak area ranging from 20 to 21%.
The following compounds 1,2-benzenedicarboxylic acid, phthalic acid, butyl
ester, di isobutyl benzene-1,2-dicarboxylate, hydrazine, hexadecanoic acid,
palmitic acid, octadecanoic acid, strearic acid, 3,4-hexanediol, tetradecanoic acid,
myristic acid, decanoic acid, capric acid, l-propanamine, n-propylamine,
formamide, nonane, 3-bromodecane, 4-heptane were quatified to be in lower
amounts with the peak area ranging from 1 to 5%.

3.3 Antibacterial Activity

The following table shows that K. oxytoca exhibits distinctive zone of inhibition
when compared with other gram negative bacterial species. Similarly, B. cereus
gave better zone of inhibition in gram negative bacterial species. The above
results reveal that increasing the concentration of substance in the plant extract
increases the zone of inhibition against the gram positive and negative bacterial
species. The negative control does not exhibit any zone of inhibition.

Table 1.4
Anti bacterial Activity of ethanolic extracts of Pavetta indica Linn.

l'gl';/g)tisrio;l Bacte!’ial Zone of Inhibition (mm)

species Species 50 pg/ml | 100 pg/ml | 200 pg/ml

E. coli 10 12 15

] S. marcescens 9 11 13

Gram Negative E. aerogenes 8 10 14

K. pneumoniae 13 15 18

K. oxytoca 11 14 19

S. haemolyticus 10 11 13

S. aureus 9 10 12

Gram Positive | 5 |entus 7 10 13

B. cereus 10 13 15

B. paucivorans 9 11 14

3.4 Nanoparticle Studies

X- Ray Diffractometer (Ko — XRD 1223) was used to study the powered sample
for confirming the presence of ZnO and for obtaining its structure. The peaks of
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20 value’ are in the range - 32.13°, 34.50°, 36.52°, 47.52 °, 56.56°, 63.81°,
68.35°, 69.32°, 77.20° corresponding to the pure ZnO. The peaks observed in the
graph are found to be in good agreement with the literature as reported by Samira
Bagheri et.al 2°. The average size of the particles was determined by applying the
Debye-Scherer’s formula.
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Fig. 2: X-Ray Spectrum of ZnO Nanoparticle

The SEM analysis was used to determine the structure of the reaction product
(Zn0O) that was formed. Thin films of the sample were prepared on a carbon-
coated copper grid by just dropping a very small amount of the sample on the
grid, extra solution was removed using a blotting paper and then the film on the
SEM grid was allowed to dry by putting it under a mercury lamp for 5 min. The
spongy shaped SEM images showed individual zinc particles as well as a number
of aggregates (Fig. 1.3).

Fig. 3: SEM images of ZnO nanoparticles
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EDAX results in Figure 1.4 further confirm the occurrence of the zinc oxide
nanoparticles. Thus, the crystal studies are supporting the biosynthesis of the ZnO
nanoparticles.
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Fig. 4: EDAX spectrum of ZnO nanoparticle
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Fig. 5: PSA image of ZnO nanoparticle

The average size of the nanoparticles and the statistical distribution of the size
are determined using the particle size analyzer (Malvern). The results are shown
in Figurel.5. The particle size of zinc oxide nanoparticles are found to be in the
statistical range starting from 100 to 800 nm.
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4. Conclusion

The results of the Phytochemical screening reveal that the ethanolic extract of
Pavetta indica Linn. contains the phytoconstituents - alkaloids, carbohydrate,
tannins, steroidal glycosides, steroids, flavonoids, etc. The GCMS analysis of
ethanolic extracts indicates the presence of 36 phytoconstituents belonging to the
types of acids, alkanes, amines, esters and phenolic compounds. Hence the
medicinal plant Pavetta indica Linn. has been found to possess significant
phytoconstituents that might be attributed to the medicinal characteristics. An
antibacterial result has shown that the plant inhibits the growth of both gram
positive and negative bacterial species. The synthesized Zinc oxide nanoparticles
were confirmed to be in the acceptable statistical distribution of size.
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Abstract

Densities and viscosities of binary liquid mixtures of 1,2-propanediol +
cyclohexanone, 1,2-propanediol + benzaldehyde and 1,2-propandiol +
methylbenzoate were measured at 308.15 K and 318.15 K over entire range of
composition. From the density (p) and viscosity (n) data the excess
thermodynamic properties, viz., the excess volume (VE), molar volume (V),
deviation in viscosity (An), interaction parameter (d) and excess Gibbs free
energy of activation of viscous flow (AG™) were calculated. The values of excess
parameters namely VE, An and AG™ were fitted to Redlich Kister type
polynomial equation. Further heat of mixing and IR spectra were studied at
equimolar concentration. From these results, the nature of interaction has been
discussed in terms of intermolecular interaction between the mixing components.

Key words: Excess volume, Deviation in viscosity, Excess Gibbs free energy of
activation of viscous flow. Heat of mixing and IR-Study.

INTRODUCTION

Physico-chemical and thermodynamic investigations play an important role in
helping to understand the nature and extent of patterns of molecular aggregation
that exists in binary liquid mixtures and their sensitivities to variation
in composition and molecular structure of pure components [1]. A full
understanding of thermodynamic and transport properties of binary liquid
mixtures is essential in many chemical engineering processes such as
separation process, design calculation, heat transfer, mass transfer, fluid flow and
so forth [2].

The present work is focused on the study of molecular interactions in binary
liquid mixtures of 1,2-propanediol + cyclohexanone, 1,2-propanediol + benzaldehyde
and 1,2-propanediol + methylbenzoate and reported experimental data such as
density (p) and viscosity (n) at 308.15 K and 318.15 K over the whole
composition range. From the experimental density and viscosity data, the values
of excess volume (VE), deviation in viscosity (An), molar volume (V), interaction
parameter (d) and excess Gibbs free energy of viscous flow (AG™) were
calculated respectively.

1,2-propanediol is self associated component through intermolecular and
intramolecular hydrogen bonding and the dipole moment value is p = 2.27 D.
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Cyclohexanone exhibits weak dipole-dipole interaction in pure state and dipole
moment value is u = 3.01 D. Benzaldehyde and methyl benzoate are polar, non-
associated in solution, flavour components and the dipole moment values are p =
2.89 D, u=1.94 D and good hydrogen bonding acceptors. A survey of literature
has shown that no experimental physico-chemical studies for the above binary
liquid mixtures were reported earlier.

EXPERIMENTAL METHODS

The chemicals used in the present study are analytical grade (Merck) and further
purified by standard methods [3,4]. Before use, the chemicals were dried by
suitable drying agents to remove the water content, if any. The mixtures were
prepared by knowing mass and were kept in special air tight glass stoppered
conical type bottles to avoid evaporation. The weighing measurements were
performed on a Shimasdzu Auy 220 Japan electronic digital balance with
precision of + 0.0001 g.

The density of pure liquids and their liquid mixtures were measured by using
special type specific gravity bottle of 10 ml capacity with an accuracy + 0.0001
g. The specific gravity bottle containing solution was immersed in a constant
temperature water bath (Guna company) measured at 308.15 and 318.15 K. Each
reported values are the average of at least three measurements.

The viscosity of pure liquids and their liquid mixtures were measured by using in
Ostwald viscometer of 10 ml capacity. The viscosities at temperature 308.15 and
318.15 K were measured. The time given to attain thermal equilibrium for the
content of viscometer was 15 min. The time of flow was measured with an
accurate stop watch which is capable of measuring time to within 0.01 s. Three
sets of reading for the flow time were taken and the average values were taken
for each pure liquids and liquid mixtures.

Heat of Mixing

Heat of mixing of binary liquid mixtures were measured with calorimeter (Dewar
flask) at equimolar concentration.

IR study

IR spectra for pure liquids and equimolar liquid mixtures were recorded by Perkin
Elmer FT-IR.

RESULTS AND DISCUSSION

Comparison of experimental density (p) and viscosity (n) values with literature
values for pure 1,2-propanediol, cyclohexanone, benzaldehyde and
methylbenzoate are presented in Table-1. There is a good agreement with
literature values at 308.15 and 318.15 K temperature for both density (p) and
viscosity (n).
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The densities (p) and viscosities (n) of given binary mixtures at 308.15 K and
318.15 K are presented in Tables 2-7, which also include the values of excess
thermodynamic function viz., Excess volume (VE), deviation in viscosity (An),
molar volume (V) and excess Gibbs free energy of activation of viscous flow
(AG™). It can be seen that variation of density and viscosity with composition of
binary mixture is non-linear which indication the presence of molecular
interaction [20].

The excess volume of the given binary liquid mixtures was evaluated from the
molar volumes of mixtures and that of its pure components V1 and V; using the
equation (1) [21].

VE:£X1M1+X2M2]_(X1Ml]_[x2l\/l2j (1)
pmix pl pZ
The molar volume (V) of mixture and their pure liquids components were

calculated from the measured density (pmix) and pure liquids (1and 2) using the
following equation (2) [22].

nX.m
V=)»y-_11 . (2
Zﬂ:p (2)

where X1, X, are the molefraction of the individual components of binary liquid

. . M M
mixtures respectively, Vi = —% and V., = —%, M; and M are the molecular
y2i P>

weight of the components 1 and 2. p1, p2 and p densities of the pure components
1, 2 and of the binary mixtures.

Viscosities of binary liquid mixtures and their pure liquids were calculated by
using the following equation (3) [23].

B
n:(At—ij .. (3)
where A and B are characteristic constant, t-is the time flow, p- is the density.

The deviation in viscosity (An) of the binary liquid mixtures was calculated from
the observed viscosity of mixtures (nmix) and that of its pure components using
the equation (4) [24].

AN = Nmix — (XaM1 + Xan2) .. (4)

where nmix IS the viscosity of binary liquid mixtures and n: and m. are the
viscosity of pure component 1 and 2, x; and x. are the mole fraction of the
components 1 and 2.
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Grunberg and Nissan [25] put forward logarithmic relation between viscosity of
binary liquid mixtures and their pure components in equation (5).

Alnnmix = X1|nT'|1 + x2lnn2 + X1Xod (5)

where d is interaction parameter regarded as a measure of strength of interaction
between mixing component molecules.

Excess Gibbs free energy of activation of viscous flow (AG™) values for the
liquid mixtures were computed from the following equation (6) [26].

AG'E = RT[IN(Mmix V) — (XaIn(M1v1) + XaIn(nav2))] .. (6)

where R is gas constant, T = 308.15 K and 318.15 K.

Excess values of other parameter are calculated using the relation (7)
AF = Aexp - Aid - (7

Aid = ZxiAi, Xi and A are the mole fraction and parameters of the i"" component
liquid.

All the calculated excess values were fitted to Redlich-Kister type polynomial
equation (8).

AF = x1x2[a + b(X1 — Xz) + C(X1 — Xz)] (8)
by the method of least square to derive the adjustable parameter a, b and c. From

these a, b and c values, theoretical values for all the excess parameters were
calculated using the following relation (9).

o= (A - A 1o0-m)) [ @

where n is the number of measurements and m is the number of adjustable
parameters. The values of a, b, ¢ and & are given in the Table-8.
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Comparison of density (p) and viscosity (1) values with literature values of pure liquids at 308.15 K and 318.15 K

Density p/g cm™ Viscosity n/m Pa.s
Name of the Components Temperature K _ .
Expt. Lit. Expt. Lit.

1,2-propanediol 308.15 1.0256 1.0251 [5] 21.3250 25.2200 [6]
318.15 1.0199 1.0180 [7] 12.7391 12.7800 [8]
Cyclohexanone 308.15 0.9290 0.9306 [9] 1.3140 1.6562 [10]
318.15 0.9237 0.9225 [11] 1.0640 1.3700 [12]
Benzaldehyde 308.15 1.0353 1.0324 [13] 1.0387 1.2490 [14]
318.15 1.0254 1.0266 [15] 0.9542 1.0234 [16]
Methyl benzoate 308.15 1.0698 1.0706 [17] 1.4628 1.5100 [18]
318.15 1.0623 1.0612 [19] 1.2654 1.2818 [20]
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Densities, Viscosities and Excess Properties of Binary Liquid Mixtures of 1,2-Propanediol (1) +
Cyclohexanone (2) at 308.15 K

% P VE _ n An Alnn d Y, _ AG*E_
(g.cm®) (cm®.mol?) (mPa.s) (mPa.s) (mPa.s) (cm®mol?) | (kJ. mol?)

0.0000 0.9290 1.3140 105.4898
0.1015 0.9369 -0.0851 2.7793 -0.5658 0.4663 -5.0737 102.2288 1.2056
0.2030 0.9452 -0.1612 4.5808 -0.7954 0.6831 -3.6626 98.97688 1.7698
0.2900 0.9531 -0.2576 6.1230 -0.9942 0.7308 -3.4393 96.1583 1.8964
0.3905 0.9625 -0.3347 8.0197 -1.1086 0.7206 -3.6377 92.9366 1.8735
0.4949 0.9728 -0.4091 10.1218 -1.0956 0.6624 -4.2951 89.5956 1.7248
0.6010 0.9824 -0.3290 12.4745 -0.8661 0.5757 -5.5996 86.3559 1.5040
0.6800 0.9900 -0.2617 14.2855 -0.6360 0.4911 -7.3045 83.9514 1.2861
0.7804 0.9999 -0.1505 16.4953 -0.4352 0.3552 -11.4807 80.9211 0.9341
0.8916 1.0123 -0.0744 18.9065 -0.2493 0.1817 -25.5944 77.5179 0.4799
1.0000 1.0256 21.3250 74.2005
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Densities, Viscosities and Excess Properties of Binary Liquid Mixtures of 1,2-Propanediol (1) +
Cyclohexanone (2) at 318.15 K

X P VE _ n An Alnm d v AG*E_
(g.cm®) (cm®.mol?) (mPa.s) (mPa.s) (mPa.s) (cm®mol?) | (kJ. mol?)

0.0000 0.9237 1.0640 106.0950

0.1015 0.9318 -0.1081 2.0362 -0.2128 0.3971 -2.7322 102.7917 1.0611
0.2030 0.9403 -0.2099 3.0674 -0.3667 0.5548 -2.3776 99.4948 1.4866
0.2900 0.9481 -0.2984 4.0184 -0.4313 0.6089 -2.4071 96.6675 1.6344
0.3905 0.9574 -0.3704 4.9804 -0.6427 0.5740 -2.7284 93.4317 1.5457
0.4949 0.9678 -0.4525 6.0926 -0.7494 0.5164 -3.3562 90.0631 1.3933
0.6010 0.9772 -0.3610 7.5468 -0.5339 0.4670 -4.4597 86.8147 1.2643
0.6800 0.9847 -0.2853 8.6715 -0.3316 0.4098 -5.8833 84.4034 1.1121
0.7804 0.9947 -0.1905 9.9173 -0.2579 0.2948 -9.3730 81.3377 0.8035
0.8916 1.0070 -0.0977 11.3180 -0.1556 0.1508 -21.1181 77.9298 0.4130
1.0000 1.0199 12.7391 74.6151
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Densities, Viscosities and Excess Properties of Binary Liquid Mixtures of 1,2-Propanediol (1) +
Benzaldehyde (2) at 308.15 K

% P VE n An Alnn d \Y, AG™®
(g.cm®) (cm3.mol?) (mPa.s) (mPa.s) (mPa.s) (cmimol?) | (kJ. mol?)

0.0000 1.0353 1.0387 102.4824

0.1025 1.0351 -0.0497 1.8548 -1.2632 0.2701 -3.1620 99.5338 0.7019
0.2103 1.0347 -0.0889 3.9582 -1.3439 0.7024 -2.6928 96.1690 1.8426
0.2945 1.0344 -0.1205 5.5969 -1.4161 0.7943 -2.7439 94.0329 2.0581
0.4005 1.0340 -0.1651 7.5720 -1.5914 0.7762 -3.1744 90.9903 2.0152
0.5049 1.0336 -0.2065 9.4232 -1.8581 0.6794 -4.0124 87.9964 1.7679
0.6048 1.0320 -0.1540 11.6619 -1.6459 0.5907 -5.3491 85.2235 1.5412
0.6934 1.0307 -0.1158 13.6639 -1.4413 0.4814 -7.4200 82.7559 1.2592
0.7925 1.0292 -0.0767 15.7714 -1.3442 0.3254 | -12.0361 79.9923 0.8544
0.9016 1.0275 -0.0505 18.1002 -1.2287 0.1334 | -28.2425 76.9329 0.3529
1.0000 1.0256 21.325 74.2005
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Densities, Viscosities and Excess Properties of Binary Liquid Mixtures of 1,2-Propanediol (1) +

Table 1.5:

Benzaldehyde (2) at 318.15 K

~41~

X P VE _ n An Alnm d v AG*E_
(g.cm®) (cm®.mol?) (mPa.s) (mPa.s) (mPa.s) (cm®mol?) | (kJ. mol?)

0.0000 1.0254 0.9542 103.4718
0.1025 1.0257 -0.0692 1.5412 -0.6210 0.2138 -1.9454 100.4448 0.5757
0.2103 1.0256 -0.1076 2.6892 -0.7408 0.4910 -2.0212 97.0163 1.3433
0.2945 1.0257 -0.1491 3.5623 -0.8626 0.5541 -2.1773 94.8244 1.4894
0.4005 1.0257 -0.1914 47371 -0.9370 0.5644 -2.5722 91.7233 1.5204
0.5049 1.0258 -0.2339 5.8978 -1.0066 0.5130 -3.2723 88.6682 1.3851
0.6048 1.0247 -0.1871 7.1484 -0.9333 0.4464 -4.3946 85.8322 1.2094
0.6934 1.0237 -0.1385 8.3220 -0.8039 0.3688 -6.1132 83.3241 1.0023
0.7925 1.0226 -0.0993 9.5594 -0.7344 0.2506 -0.9468 80.5036 0.6843
0.9016 1.0216 -0.0757 10.9307 -0.6488 0.1019 -23.4170 77.3790 0.2807
1.0000 1.0199 12.7391 74.6151
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Densities, Viscosities and Excess Properties of Binary Liquid Mixtures of 1,2-Propanediol (1) +

Methyl benzoate (2) at 308.15 K

% p VE n An Alnn d \Y, AG™®
(g.cm®) (cm3.mol?) (mPa.s) (mPa.s) (mPa.s) (cm3mol?) | (kJ. mol?)

0.0000 1.0698 1.4628 127.2200

0.0987 1.0678 -0.0940 3.2905 0.0136 0.5843 -6.4812 109.1710 2.4827
0.2023 1.0658 -0.1848 5.5264 0.0455 0.7871 -4.0065 116.3094 2.0663
0.2946 1.0640 -0.2992 7.3794 0.0652 0.8289 -3.6302 111.3013 2.1882
0.4038 1.0611 -0.3813 9.5670 0.0838 0.7960 -3.8159 105.4294 2.1157
0.4950 1.0588 -0.4847 11.3895 0.0950 0.7260 -4.3949 100.4907 1.9394
0.6097 1.0531 -0.3978 13.6492 0.0764 0.5996 -5.8500 94.4962 1.6165
0.6895 1.0482 -0.2850 15.2136 0.0544 0.4939 -7.6525 90.5052 1.3330
0.8054 1.0409 -0.1920 17.4925 0.0327 0.3233 -13.3344 84.3261 0.8873
0.8937 1.0342 -0.0831 19.2333 0.0197 0.1816 -26.2543 79.7534 0.5033
1.0000 1.0256 21.3250 74.2005

ReTeLL (December 2017), Vol. 18



Table 1.7

~43~

Densities, Viscosities and Excess Properties of Binary Liquid Mixtures of 1,2-Propanediol (1) +

Methyl benzoate (2) at 318.15 K

X P VE _ n An Alnn d \% _ AG*E_
(g.cm?) (cmé.mol?) (mPa.s) (mPass) | (mPa.s) (cmimol?) | (kJ. mol?)

0.0000 1.0623 1.2654 128.1182
0.0987 1.0604 -0.0988 2.3953 0.1240 0.4337 -4.6870 109.9269 2.1670
0.2023 1.0589 -0.2228 3.8255 0.2390 0.6391 -3.0119 117.0717 1.7414
0.2946 1.0571 -0.3242 4.9909 0.3453 0.6919 -2.7988 112.0320 1.8965
0.4038 1.0551 -0.4813 6.3544 0.4559 0.6813 -3.0019 106.0324 1.8790
0.4950 1.0528 -0.5675 7.5585 0.6136 0.6442 -3.4918 101.0667 1.7844
0.6097 1.0471 -0.4566 8.7606 0.4997 0.5269 -4.7356 95.0409 1.4756
0.6895 1.0424 -0.3442 9.5322 0.3545 0.4268 -6.2558 91.0117 1.1975
0.8054 1.0352 -0.2338 10.7262 0.2199 0.2774 -10.9960 84.7931 0.7937
0.8937 1.0284 -0.1046 11.6284 0.1090 0.1543 -21.7486 80.1980 0.4469
1.0000 1.0199 12.7391 74.6151
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Table 1.8:

Adjustable parameters a, b and c for Redlich — Kister polynomial equation
with the standard deviation (o) for excess volume (\VE), deviation in viscosity
(An) and excess Gibbs free energy of activation of flow (AG™) for binary
mixtures of 1,2-propanediol+ cyclohexanone, 1,2-propanediol + benzalde-
hyde and 1,2-propanediol + methyl benzoate at temperature 308.15K and

~44~

318.15 K
Temperature Parameters a b c c
1,2-propanediol + Cyclohexanone
VE(cm®mol ™) -1.4839 | 0.1358 | 1.3782 | 0.0197
308.15K An(mPa.s) -4.0999 | 2.2807 | 0.5427 | 0.0645
AG'E (KJ mol?) 6.8825 | -4.4890 | 3.5493 | 0.0514
VE(cm®mol ™) -1.6261 | 1.8799 | 1.1432 | 0.0172
318.15K An(mPa.s) 25170 | 0.7377 | 1.8252 | 0.0252
AG™E (KJ mol?) 5.6931 | -3.7644 | 3.6806 | 0.0540
1,2-propanediol + Benzaldehyde
VE(cm®mol) -0.7068 | 0.0432 | 0.4973 | 0.0065
308.15K An(mPa.s) -6.3665 | -0.1096 | -7.6824 | 0.1161
AG™E (KJ mol™h 7.5607 | -4.4049 | -0.2451 | 0.0070
318.15K VE(cm3mol?) -0.8146 | 0.0293 | 0.3624 | 0.0045
An(mPa.s) -3.6806 | 0.0510 | -3.5460 | 0.0533
AG™E (KJ mol?) 5.7896 | -2.9445 | -0.2406 | 0.0053
1,2-propanediol + Methyl Benzoate
308.15K VE(cm®*mol™) -1.7334 | 0.0243 | 1.4924 | 0.0189
An(mPa.s) 0.3516 | -0.0455 | -0.3017 | 0.0039
AG™® (KJ mol?) 7.1899 | -7.4233 | 9.7251 | 0.1486
318.15K VE(cm®mol) -2.0524 | -0.0254 | 1.7977 | 0.0230
An(mPa.s) 2.1363 | -0.1740 | -1.8524 | 0.0234
AG’® (KJ mol?) 6.5154 | -6.1890 | 7.7381 | 0.1200
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The excess volumes of binary mixtures of 1,2-propanediol + cyclohexanone, 1,2-
propanediol + benzaldehyde and 1,2-propanediol+methylbenzoate were
measured at 308.15 K and 318.15 K over the entire molefraction range. The
experimental excess volumes are recorded in Tables 2-7 and plotted as a function
of composition in Fig.1 and 2. The parameters a, b, and ¢ are presented in
Table 7 along with standard deviation o.

The sign of VVE depends upon the contraction and expansion in volume of the
liquids due to mixing. The factors that are mainly responsible for the expansion
of excess volume, i.e., positive values of VE are the following (i) breaking of the
structure of one or both of the components in solution i.e., loss of dipolar
association between the molecules. (ii) H — bond rupture and stretching of self
associated molecules. (iii) The geometry of the molecular structures which does
not favour the fitting of molecules of one component into other molecules of
second component. (iv) Steric hindrance of the molecules. The negative values
of VE are due to the (i) association of molecules through the formation of
hydrogen bond, i.e., strong specific interactions (ii) accommodation of molecules
because of large difference in their molar volumes [27].

The VEvalues are found to be negative for all the studied three binary mixtures
over the entire composition range at 308.15 K and 318.15 K. Fig. 1 and 2
represent the variation of excess volume for cyclohexanone, benzaldehyde,
methylbenzoate with molefraction of 1,2-propandiol respectively. The VE versus
X1 curves are unsymmetrical. The negative VE values indicate the existence of
specific interactions like dipole-dipole and hydrogen bonded interaction between
the unlike molecules of the mixing components.

When 1,2-propanediol is diluted with cyclohexanone, benzaldehyde or methyl
benzoate gets completely soluble. This is due to the hydrogen bonding (OH --- O
= C) between the OH group of 1,2-propandiol molecule with C=0 group of
cyclohexanone, benzaldehyde and methylbenzoate molecules. Therefore
negative VE values are observed for all the three binary liquid mixtures.

Another negative contribution to VE is due to geometrical fitting of smaller
molecules into the voids created by larger molecules. Since the molar volumes of
1,2-propanediol, cyclohexanone, benzaldehyde and methyl benzoate are 74.2005
cmé.mol, 105.4898 cm3.mol?, 102.4824 cm®.mol* and 127.2200 cmé.mol™* at
308.15K. This implies that the molecules in the liquid mixture are more compact
than that of corresponding pure liquids. The negative VE values and strength of
interactions in the present investigated systems follow the order:

1,2-propanediol + methylbenzoate > 1,2-propanediol + cyclohexanone > 1,2-
propanediol + benzaldehyde

When temperature is increased from 308.15K to 318.15K the negative values
become more negative, This may due to increase in kinetic energy and rate of
association of dipolar interaction between the unlike molecules. Hence there is
increase in attractive interaction with rise in temperature.
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—&— 1,2-Propane diol + Cyclohexanone
—&— 1,2-Propane diol + Benzaldehyde
—A— 1,2-Propane diol + Methyl benzoate

0.0 4
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Fig. 1.1: Excess volume versus mole fraction curve for Binary Liquid
Mixture of 1,2- Propanediol with Cyclohexanone, Benzaldehyde and
Methyl benzoate at 308.15K.
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Fig.1.2: Excess volume versus mole fraction curve for Binary Liquid
Mixture of 1,2-Propanediol with Cyclohexanone, Benzaldehyde and
Methyl benzoate at 318.15K.

ReTeLL (December 2017), Vol. 18



~47~

The calculated values of An, Alnn and d are presented in Tables 2-7 over the
entire range of composition at 308.15 K and 318.15 K. Negative values of An, d
and positive values of Alnn are observed over the whole concentration range at
both temperatures except in the system of 1,2-propanediol + methylbenzoate for
which An is positive. The variation An gives a qualitative estimation of strength
of molecular interaction and viscous nature of liquid mixture. The negative values
of An indicate the domination of weak forces and the positive values suggest the
presence of strong interaction between the unlike molecules [28].

When temperature is increased, the An and d values are decreased. The strong
positive deviation in viscosity (An) for 1,2-propanediol + methyl benzoate system
would imply that (i) the mixture is more viscous than the other binary mixtures.
The remaining two mixtures are less viscous and can flow more easily than that
of corresponding pure liquids due to negative deviation of An and d.(ii) the strong
specific interaction i.e., stronger hydrogen bonding interaction as incorporated by
the large negative VE values. Therefore, the viscous nature of liquid mixtures are
in the following order:

1,2-propanediol + methylbenzoate > 1,2-propanediol + cyclohexanone > 1,2-
propanediol + benzaldehyde

The variation of An in the present study suggest specific interactions such as new
hydrogen bond between unlike molecules and dipole-dipole interactions are
dominant.

The values of Gibbs free energy of activation of viscous flow (AG™) are recorded
in Tables 2-7 at 308.15 K and 318.15 K for all the studied three binary liquid
mixtures over entire molefraction range. AG™® values are positive throughout
whole concentration range at both temperatures. Negative values of AG™E indicate
the presence of weak physical forces such as dispersive forces in the system. On
the other hand, positive values of it suggest strong specific interactions [29].
These positive AG™ values are decreased when increasing temperature from
308.15 K to 318.15 K. The decrease in AG™® with increase in temperature in all
of the mixtures suggests that the presence of strong specific interaction like
H-bond between unlike molecules.

Heat of Mixing

The heat of mixing value of the given binary systems at equimolar concentration
were measured with a calorimeter. Generally, heat of mixing of binary and
ternary liquid mixtures may be influenced by two factor such as (i) The absorption
of heat [Endothermic] due to the dissociation of self associated liquids. (ii) The
second factor is the liberation of heat [Exothermic] as result of hydrogen bonding
formation between the component molecules [30].

Positive AH values are found out for the binary mixtures of 1,2-propanediol +
cyclohexanone, 1,2-propanediol + benzaldehyde and 1,2-propanediol + methyl

ReTeLL (December 2017), Vol. 18



~48~

benzoate shows endothermic effect which is due to absorption of heat during the
process of mixing of liquids. The AH values are 1066.5 J.mol*, 932.3 J.mol* and
997.5 J.mol?. These less positive AH values reveal the presence of a specific
interaction like hydrogen bond formation between the unlike molecules.

FT-IR Study

FT-IR spectra for pure 1,2-propanediol, cyclohexanone, benzaldehyde, methyl
benzoate along with binary liquid mixture at equimolar concentration are
recorded. The pure 1,2-propanediol exhibits -OH peak at 3339.8cm™ and no OH
peak is observed for cyclohexanone, benzaldehyde, methylbenzoate. Upon
mixing, there is significant absorption frequency caused by stronger
intermolecular H-bonding between the unlike molecules. It is clearly observed
that for mixtures peaks appear at 3328.2 cm?, 3369.5 cm?, 3327.9 cm™ and the
spectrum is broad. These are clearly depicted in Figures 3-6. This may be due to
formation of intermolecular hydrogen bond between OH group of 1,2-
propanediol with C=0 group of cyclohexanone, benzaldehyde and methyl
benzoate. The bands that result from intermolecular hydrogen bonding appear at
lower energies [31]. This strongly supports the conclusion drawn from VE, An
and AG data.
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Fig. 3: FTIR — Spectra for pure 1,2-Propanediol Molecules
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+ Methyl benzoate (2) at equimolar concentration

Conclusion

The densities and viscosities for binary liquid mixtures of 1,2-propanediol with
cyclohexanone, benzaldehyde or methylbenzoate are determined experimentally,
at 308.15 and 318.15 K over whole composition range. The value of VE, An and
AG™ are calculated from experimental results at both temperatures and fitted to
Redlich-Kister type polynomial equation and corresponding standard deviation
is calculated. From the observed negative values of V&, An and the positive values
of AG™ for the given analysed binary mixtures the following conclusions may be
drawn:

1.

The negative magnitude of VE values suggest the formation of
intermolecular hydrogen bonding and dipole-dipole interaction between the
molecules.

2. The negative An values that for 1,2-propanediol+cyclohexanone, +
benzaldehyde show that the mixture is less viscous and positive An values
for 1,2-propanediol + methyl benzoate indicate that the mixture more
viscous with reference to linear law.

3. AG'® values reveal that there would be specific interaction between the
component molecules.

4. The less positive values of AH indicate attractive interaction among the
unlike molecules.

5. FT-IR spectra reveals the formation of intermolecular hydrogen bonding

between unlike molecules.

ReTeLL (December 2017), Vol. 18



~51~

References

1.

10.

11

12.

13.

Hossein Zarei. A, Jalili. F, “Densities and derived theromodynamic
properties 2-methoxy ethanol + 1-propanol, or 2-propanol, or 1,2-
propanediol,”” J. Chem. Thermodyn, 2006, vol.39, pp.55-66.

Jalal Basiri Parsa, Mahdieh Farshbaf Haghro, “Excess molar volume and
viscosity deviation for binary mixtures of polyethylene glycol dimethyl ether
250 with 1,2-alkanediols,”” J. Chem. Thermodyn, 2008, vol. 40, pp. 782-788.
Al. Vogel, A Text Book of Practical Organic Chemistry, Wiley eds., New
York: 1989, pp.163-167.

Riddik. JA, Bunger. WB, Sakano. TK, Techniques of Organic Chemistry
“Organic Solvent” Physical Properties and Method of Purification, Wiley
eds., New York, 1986, pp. 197-206.

Hossein Zarei, A., NarJes Mirhidari, Zinab Zangeneh, “Densities, excess
molar volumes, viscosity and refractive indices of binary and ternary liquid
mixtures of methanol + ethanol + 1,2-propanediol,” J. Chem. Eng. Data,
2009, vol. 54, pp. 847-854.

Mehradad Moosavi, Ahamad Motahari, Abdollah Omrani, AbasAli Rostami,
“Thermodynamic Study on some Alkanediol Solution,” Thermocimica Acta,
2013, vol. 561, pp. 1-13.

Qun-Sheng Li, Yuan-Ming, Shui wang, “Densities and Excess molar volumes
for Binary mixtures of 1,4-butanediol + 1,2-propanediol, +1,3-propanediol, and
ethane 1,2-diol,” J. Chem. Eng. Data, 2007, vol. 53, pp. 271-274.

John George, Nandhibatla, Sastry. V, “Densities, viscosities, speed of sound
and Relative permitivities for water + alkanediols,” J. Chem. Eng. Data,
2003, vol. 48, pp.1529-1539.

Thirumaran. S, Ramesh. J, “Acoustical and Excess Thermodynamical
studies on l-alkanols with DMA in cyclohexanone,” Rasayan. J. Chem,
2009, vol. 2, pp. 733-7839.

Rosvenis, A., Rosario Rajkumar, X., “Molecular interactions in Ternary
liquid mixtures of morpholine, cyclohexanone and 1-hexanol,” Orient J.
Chem, 2011, vol.27, pp. 105-111.

. Sri Lakshmi, M., Ramesh Raju, R., Rambabu, C., Rama Rao, G.V., Narendra.

K, “Study of molecular interactions in binary liquid mixtures containing
higher alcohols,” RRJC, 2013, vol.2, pp.12-23.

Md Nayeem. SK, Kondaiah. K, Sreekanth. K, Krishna Rao. D,
“Thermoacoustic volumetric and viscometric investigations in binary liquid system
of cyclohexanone with benzylbenzoate,” J. Chem .Thermodyn, 2014, 1D
487406, pp.1-13.

Saravankumr, K., Kubendran, T.R., “A volumetric and viscosity study for
the binary mixtures of Benzaldehyde and pentan-1-ol,” Elixir. Journal.
Chem. Engg, 2011, Vol. 34, pp. 2589-2592.

ReTeLL (December 2017), Vol. 18



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

~52~

Lavanya, T.G., Saravanakumar, K., Baskaran, R., Kubendrean, T.R.,
“Density, Viscosity, Sound Speed and Thermoaccoustical Parameters of
Benzaldehyde with Chlorobenze or Nitrobenzene”, J. Thermophyics, 2013,
Vol.34, pp.1280-1287.

Hamid Rafice, R., Farshid Frouzesh,” The study of partial and excess molar
volumes for binary mixtures of nitrobenzene and bezaldehyde with xylene
isomers”, J. Advanced Reasearch, 2016, vol.7, pp.769-780.

Palanil, R., “Excess Transport properties of Ternary mixtures of cresols with
benzaldehyde and tetrachloromethane slolution”, Dofodil International Univ.
J. Sci and Techn, 2012, Vol.7, pp.8-13.

Sreehari Sastry, Shaik Babu, Viswam. T, Ha sie Tiong, “Excess parameters
for binary mixturtes of alkyl benzoates with 2-Propanol,” J. Therm. Anal.
Calorim., 2014, vol.116, pp.923-935.

Manapragada, Rathnam, V., Sharad Mankumare Kumar, M.S.S., “Density,
viscosity and speed of sound of (methyl benzoate+Cyclohexane, +n-hexane,
+ Heptane and +Octane,” J. Chem Eng Data, 2010, Vol. 55, pp.1354-1358.
Madu Mohan, T., Srehari Sastry, Murthy, V.R.K., “Thermodynamic,
Dielectric and confirmational studies on Hydrogen bonded Binary mixtures
of propan-1-ol with methyl benzoate and Ethyl benzoate”, J. Soln. Chem.,
2011, Vol. 40, pp.131-146.

Blanco, A. M., Ortega, J., Garcia, B., Leal, J. M., “Studies on densities and
Viscosities of binary mixture of alkyl benzoates in n-heptane,”
Thermocimica Acta, 1993, Vol. 222, pp.127-136.

Rosari Rajkumar, X., Raman, K. V., Arulraj, S.J., “Excess volume of binary
mixture of 1,2-dichloro ethane + n-alkanols (C»-Cs),” Indian Acad. Sci, Vol.
90, pp.417-126, January 1981.

Poonam Rathore, Muktar Singh, “Densities, viscosities and EXxcess
thermodynamic properties of ternaryliquid mixtures of nitrobenzene with
polar and non polar solvents,” Indian. J. Chem, 2006, Vol. 45A, pp. 2650-
2657.

Amalendu, Rekha Gaba, “Viscosities of binary liquid mixtures of some
alkoxy propanols with n-alkanols,” Indian. J. Chem, 2007, Vol. 46A,
pp.1763-177.

Arti Goyal, Mukhtar Singh, “Densities viscosities and thermodynamic
excess properties of ternary liquid mixtures of aniline and methyl alcohol as
common components and non polar sovents,” Indian J. Chem, 2007,
Vol.46A, pp.66-69.

Grunberg, L., Nissan, A. H., Nature, 1949, Vol. 164, pp.164-175.

Surabhi Singh, Mukhtar Singh, “Viscometeric studies of molecular
interactions in Ternary liquid mixtures of ethanel,2-diol with some polar
and non-polar solvents”, Indian J. Chem., 2002, VVol. 41A, pp. 1588-1592.

ReTeLL (December 2017), Vol. 18



27.

28.

29.

30.

31.

~53~

Sreehari Sastry. S, Ibrahim. SM, Tanuj kumar. L, Shaik Babu, Ha sie Tiong,
“Excess Thermodynamic and accoustic properties for equimolar mixtures of
ethylbenzoate and 1-alkanols with benzene,” IJERT, 2015, Vol.4, pp. 315-
324.

Ignacio Gasion, Ana Mainar, M., Felix Royo, M., Jose Urieta, S.,
“Experimental viscosities and viscosity predictions of the Ternary mixture
(Cyclhexanone + 1, 3-dioxalane +2-butanol),” J. Chem. Eng. Data, 2000,
Vol. 45, pp. 751-755.

Sankar, M. G., Ponneri, V., Kumar, K. S., Sivaram Babu Sakumuri, “Molecular
interactions between amine and cylic ketones”, J. Therm. Anal. Calorim,
2013, Vol. 115, pp. 1821-1827.

Carlo Castellari, Romolo Francesconi, Fabio Comelli, “Excess molar
enthalpies and hydrogen bonding in Binary mixtures containing Glycols or
poly (ethylene Glycols) and 2-phenyl ethyl alcohol”, J. Chem. Eng. Data,
2004, Vol. 49, pp. 1032 -1035.

Mehdi Hasan, Apoorva Hiray, P., Ujjan Kadam, B., Dinesh Shirude, F.,
Keshave, J. Kurhe, Arun Sawant, B., “Densities, Viscosities, speed of sound,
FT-IR and H-NMR studies of Binary Mixtures of n-Butyl acetate with
ethanol, propane 1-ol, Butane 1-ol, and pentane 1-o0l,” J. Soln. Chem., 2011,
Vol. 40, pp. 415-429.

ReTeLL (December 2017), Vol. 18



~54~

A Brief Study on Molecular Interaction in a Binary Liquid
Mixture at 308.15 K and 318.15 K

K. Uma Sivakami & Dr. A. Rose Venis
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St. Joseph’s College, Tiruchirappalli

Abstract

A study on thermodynamic parameters of liquids plays an important role for
chemical engineering field. The thermodynamic and transport properties of
acetophenone and nitrobenzene binary mixture were studied for two temperatures
308.15 K and 318.15 K. The density, viscosity, compressibility, molar volume,
excess volume etc are calculated and the results are fitted to Redlich- Kister
polynomial equation. The molecular interaction for the binary mixture was
explained using the calculated data.

Keywords: acetophenone, density, molar volume, nitrobenzene, thermodynamic
parameters.

INTRODUCTION

Liquid phase is the intermediate phase between a solid and the gas phase. A
solution is a homogeneous mixture of two or more liquids. A liquid mixture is
obtained by mixing two, three or four homogeneous liquids called binary, ternary
and quaternary liquid mixtures respectively. Based on Raoult’s law liquid
solutions are classified into two called real and ideal solutions. The interactions
occurring between the molecules of liquid mixtures results in deviation from the
ideal behaviour of liquid mixture [1]. The thermodynamic properties are useful
in understanding the nature of interactions occurring between the molecules in
liquid mixtures. Thermodynamic and transport properties of pure liquids as well
as liquid mixtures plays vital role in various fields such as textile, oil,
pharmaceutical, chemicals etc [2]. The measurements of density, viscosity,
ultrasonic velocity and other thermodynamic parameters of liquid mixtures
clearly explains the nature of interaction between the like and unlike molecules.
The study of nature of interactions in liquid mixtures involving acetophenone
with nitrobenzene have been explained by calculating the thermodynamic
properties, nature of functional group present and influence of temperature.
Acetophenone is an important industrial chemical, widely used as an ingredient
for flavors as well as used in agrochemical industry [3]. The ability of the cyclic
ethers to act as additives to gasoline due to their octane enhancing and pollution
reducing properties makes it an industrial agent. Nitrobenzene is an aromatic
hydrocarbon containing NO; as a functional group. It is a versatile solvent used
in synthetic and electrochemical research. It is an important raw material for the
synthesis of explosives. In this paper, the study focuses on the measurement of
density, viscosity, ultrasonic velocity [4], Effective molecular weight, free
volume, free length, Wada’s constant, Rao’s constant, molar volume, relative
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association for the binary liquid mixture of acetophenone + nitrobenzene at the
temperatures of 308.15 and 318.15K. The aim of this work is to provide a set of
data in order to catch the influence of the temperature on the molecular
interactions between the above specified solvents of binary mixtures and to find
out the nature of molecular interactions between these solvents.

MATERIALS AND METHODS

Acetophenone and nitrobenzene used in the present work were of Analar grade
(Merck, Mumbai, India and Loba, Mumbai, India), purified as described in the
literature [5] The purity of sample was checked by comparing the measurements
of density, viscosity and ultrasonic velocity with the available literature data’s
which are presented in Table-1. Liquid mixtures were prepared by weight by
volume in airtight stoppered bottles using an analytical balance with an accuracy
of £0.0001 g. Densities of pure liquids and their mixtures were measured using
relative density method. Relative density bottle of 10 ml capacity was cleaned
successively with chromic acid, distilled water and acetone and then dried and
used for density measurements [6]. The accuracy of the measurement of density
in relative density method depends on the accuracy of mass. Density values are
accurate to +0.0002 kg.cm=. Viscosities were measured using Ostwald
viscometer. Viscometer was thoroughly cleaned with chromic acid before
measurements. The ultrasonic velocity values fir both pure and liquid mixtures
were measured using an ultrasonic interferometer (Pico, Chennai, India) with a
frequency of 2 MHz was calibrated using water and nitrobenzene. The overall
accuracy in the measurement is £0.2%. All the measurements were made at
308.15 and 318.15K using a digital thermostat with display accuracy £0.01 K.
The details of the methods and techniques of the measurements have been
described earlier [8].

RESULTS

Experimental density, viscosity, ultrasonic speeds are compared with literature
values and are reported in Tablel. The obtained values of density, viscosity,
ultrasonic velocity, and other calculated parameters for the binary mixtures are
compiled in Table-2.

Table-1: Experimental densities (p), viscosities (n) and ultrasonic velocities
(V) of pure acetophenone, nitrobenzene and with their literature values
p (kg/em™) n,(cP) U (ms™)
Exp Lit Exp Lit Exp | Lit
Acetophenone |308.15 |1.0189 [1.0194 [2.0977 | 2.0955 |1415 -

Compounds | T(K)

[9] 318.15 |1.0123 | - 1.4886 - [w01 | -
Nitrobenzene | 308.15 |1.1877 |1.1911 |1.5678 | 1.5543 |1375 | 1379
[10] 318.15 |1.1829 |1.1859 |1.3734 - [1356 | 1348
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Table-2
Thermodynamic transport properties for the binary mixtures of acetophenone + nitrobenzene at 308.15 K
P VE AKe | AL 10 . 0 Avix107 An
Xi | (kg/ | (cm® | @ (kg'K! | Ra (md \ R W |tx107
cm®) | mol?) (TPa) m?2s) (cP) mol?) (cP)
0 1.1877|0 0 0 0 0 0 1.5678| 0 0 0 0 0 0
0.1402 |1.1641 |-0.2554 |0.1533|-0.8978 | 1.2735 |1.1892|0.00103 | 1.5676| 1.2552 | 0.4109 |105.3622 |52.5841 |4.1455|9.4282
0.2392|1.1467 |-0.3258 |0.2552 (-3.4849 | 1.2779 |1.1697|0.00104 | 1.5492| 1.2818 | 0.3606 |106.7095 |52.8837 |4.1342|9.3774
0.4443(1.1129 |-0.5546 |0.4551|-4.4800 | 1.2906 |1.1330|0.00104 | 1.5183| 1.3236 |0.2636 |109.4143 |53.4292 (4.1086 |9.3609
0.4518(1.1129 |-0.6817 |0.4625|-5.8124 | 1.2897 |1.1328|0.00104 | 1.5330| 1.3055 |0.2759 |109.3947 |53.4388 [4.1096 |9.4381
0.5717(1.0929 |-0.7162 |0.5749|-5.8704 | 1.2973 |1.1111|0.00105 | 1.5151| 1.3305 |0.2193 |111.0771 |53.7754 |4.0942|9.4307
0.6927(1.0717 |-0.5782 |0.6867 [-3.9026 | 1.3089 |1.0890 |0.00105 | 1.4998| 1.3482 | 0.1650 |112.9460 |54.1011 (4.0747 |9.4934
0.7564|1.0597 | -0.3856 |0.7455|-2.5482 | 1.3147 |1.0763|0.00106 | 1.5016| 1.3455 | 0.1463 |114.0501 |54.3026 |4.0641|9.5852
0.8165(1.0491 (-0.2600 |0.8014 |-1.0646 | 1.3188 |1.0648 |0.00106 | 1.5004| 1.3487 |0.1258 |115.0357 |54.4973 |4.0558 |9.6330
0.8671(1.0403 [-0.1519 |0.8489|-0.2003 | 1.3218 |1.0551|0.00106 | 1.5061| 1.3429 |0.1156 |115.8674 |54.6671 |4.0492|9.7097
1 1.0189 0 1 0 0 0 0 2.0977| 0 0 0 0 0 0

ReTeLL (December 2017), Vol. 18




~57~

Table-3
Thermodynamic transport properties for the binary mixtures of acetophenone + nitrobenzene at 318.15 K
p VE AL¢x 10° AvEx10~7
Xi | (kg/ | (cm® | @ A (kglK! | Ra o ! (m? An \Y R W [tx107
cm?) | mol?) (TPar) m?2s) (cP) mol?) (cP)

0 116 |0 0 0 0 0 0 1.5678 |0 0 0 0 0 0
0.1402 (1.1575(-0.1239 |0.1540(-0.7743 |-2.0071 |1.1871|0.0010|1.4846|1.3391 |0.4620 |105.9630 |52.4795 |4.1250|9.1916
0.2392(1.1404 (-0.2401 |0.2570(-1.3079 |-2.0042 |1.1684|0.0010|1.3545|1.5398 | 0.3029 |107.2990 |52.7506 |4.1124 |8.4624
0.4443|1.1054 (-0.3875 |0.4601 |-2.2452 |-2.0016 |1.1301{0.0011|1.3298|1.5876 |0.2181 |110.1567 |53.3312 |4.0864 |8.4592
0.4518(1.1061 {-0.5870 |0.4678|-4.5845 |-2.0201 |1.1305|0.0011|1.3474|1.5576 |0.2335 |110.0672 |53.3297 |4.0881 |8.5536
0.5717(1.0868 [-0.7124 |0.5832 |-3.6624 |-1.9900 |1.1102|0.0011|1.3404|1.5667 |0.1914 |111.7006 |53.6181 |4.0709 |8.6351
0.6927(1.0644 |-0.4653 |0.6983 |-1.7238 |-1.9574 |1.0863|0.0011 (1.3249|1.5947 |0.1404 |113.7206 |53.9915 |4.0518 |8.6644
0.75641.0526 |-0.3003 |0.7592 |-1.4041 |-1.9574 |1.0732|0.0011 (1.3222|1.6030 |0.1191 [114.8193 |54.2169 |4.0431 |8.6932
0.8165|1.0416 |-0.1366 |0.8172|-0.9567 |-1.9497 |1.0612|0.0011|1.3241|1.6013 |0.1034 [115.8640 |54.4200 [4.0343 |8.7601
0.8671(1.0331 (-0.0669 |0.8667 |-0.1332 |-1.9622 |1.0516|0.0011|1.3250|1.6037 |0.0895 |116.6749 |54.5989 |4.0289 |8.7876
1 101 |0 1 0 0 0 0 1.3028 |0 0 0 0 0 0
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The excess volume values for the binary mixtures has been calculated using the
relation

VE = (XiM1+X2M2)/p)-(XiM1/p1)-(X2M2/pz2) (1)
where X1,X2 M1,M2 and p1,p2 are the mole fractions, molar mass, densities of pure
components 1,2 respectively.
Adiabatic compressibility (Ks) has been calculated from Laplace’s equation

Ks= 1/pU2 -(2)
where p and U are the density and ultrasonic velocity of liquid mixtures. From
the above equation excess adiabatic compressibility (AKs) has been calculated
by [11]

AKS = Ks'((l)]_Ksl + q)z KsZ) (3)
Ks1, Ks2 are adiabatic compressibility of pure liquids and ¢1, ¢. are the volume
fractions of pure liquids has been calculated by the relation

(I)1=(X1M1/p1)/(X1M1/p1+X2M2/p2)

and $2= 1-¢u -(4)
Viscosity has been calculated using the relation
n= (At-B/t) p ..(5)

A and B are the constant characteristics of viscometer calculated using the
standard liquids water and nitrobenzene, t is the flow time, p is the density.

Excess viscosity values are calculated using the following relation

An=n-((Xmng)+(xanz)) ...(6)
Linear Free length has been calculated using Jacobson’s relation [12]
Le = K/up™? (7)

K is Jacobson’s constant which is temperature dependent constant but
independent of the nature of the liquid.

Suriyanarayana [13] proposed a relation to calculate free volume

Vi = (Mefr U/K n)*? (8)
K is a temperature independent constant which is equal to 4.28x10° for all the
liquids;
Mess is effective molecular weight of the mixture has been calculated using the
relation

M et = XiM1+X:M; ..(9)
where X3,X; and Mi, My are the mole fractions and molar mass of pure
components 1,2 respectively.
Acoustic impedence has been calculated using the relation
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Z=up ...(10)
where u is ultrasonic velocity and p is density.
Relative association has been calculated using the relation

Ra =n (p/po)/ (Uo/u)*? ..(11)
where u is ultrasonic velocity and p is density of the mixture and upand po are for
the corresponding component unit.

Rao’s constant or molar sound velocity can be calculated using the following
relation

R=Vul® ..(12)
where u is the ultrasonic velocity and V is the molar volume which has been
calculated from the following relation

V= XiMi/p ..(13)
where X;iand M;are mole fraction and molecular weight and p is density of the
mixture or liquid mixture.

Wada’s constant or molar compressibility has been calculated using the relation

W= VK7 ..(14)
where V is the molar volume and K; is adiabatic compressibility.

Excess value parameters are calculated using the relation

AE= Aexp - Aig

Aid =X XiAi ...(15)
where Xi and Ai are mole fraction and parameters of the i'" component.

All the calculated excess parameters were fitted to Redlich — Kister [14] type
polynomial equation

AF = [X1Xo(a+b(X1-X2) +C(X1-X2)] ...(16)
by the method of least squares to derive the adjustable parameters a, b, ¢. Using

the theoretical values for all excess parameters the standard deviation values were
calculated using the relation

c = [(Aexp — IA\(;al)zl(n‘m)]l/2 (17)
n is the number of measurements and m is the number of adjustable parameters.
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Adjustable parameters and standard coefficient values for
the calculated thermodynamic parameters
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Parameters a b C c

Acetophenone + nitrobenzene at 308.15K

VE (cm3*mol?) -4.6864 -1.7211 4.2429 0.0011
AKs(TPa?) -18.2290 6.707 -1.793 0.1054
n(cP) 5.9651 -1.4205 11.6002 0.0018
An(cP) 1.0995 -2.2882 1.922 4.08x10°
ALgx10%(m) 4.9740 2.8545 9.7924 0.00165
Avex107(kgtKtm?s) 4.8050 1.0604 1.0345 0.0032
Acetophenone + nitrobenzene at 318.15K

VE (cm3mol?) -3.6201 | -3.2002 4.1173 0.0025
AKs(TPal) -1.5100 -5.521 -3.595 0.0452
n(cP) 5.2604 | -1.2911 10.1229 0.0015
An(cP) 0.9479 | -2.0831 1.5452 | 4.082x10°
ALgx10°(m) 7.6030 2.912 1.477 0.00023
A Vex10 (kgtKtm?s) 5.7490 1.328 1.234 0.00029

DISUSSION

The molecular interactions between the molecules are highly influenced by the
functional group (substituents) present in the molecule. Molecular interactions
refer not only the interactions between the unlike molecules of liquid mixtures
but also interactions that occurs between the like molecules, called as self-
interactions [15].

The sign of excess volume values depends on either expansion or contraction
nature, during the mixing of two liquids. If nature of expansion dominates, it
results in positive excess molar volume values and vice versa. Actophenone
containing carbonyl group is highly polar and also highly ionic in nature. There
is an internal interaction occuring between the negative charge on carbonyl group
C=0 and electron cloud of benzene ring [16] that is cation — = interaction and
anion —x interaction. Similarly, in nitrobenzene, stacking interactions between
same molecules of nitrogen containing lone pair and —x electron cloud. Also,
there may be an interaction occurring between C=0O of the acetophenone and
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nitrogen containing lone pair. This may a reason behind the negative excess
volume values shows the presence of strong interaction between acetophenone
and nitrobenzene. As the temperature raised by 10 degrees the similar negative
values results. But the values slightly increase and move towards positive end due
to restriction in movement of molecules when temperature increases.

An examination of adiabatic compressibility data’s is negative for both the
temperature similar to excess volume values [17]. The negative adiabatic
compressibility values occur due to change in free volume in the real mixture and
presence of & electrons cloud in acetophenone as well as for nitrobenzene leads
to the formation of interactions between the molecules similar to excess volume
values. The values of deviations in viscosity also rationalize the presence
molecular interactions between the acetophenone and nitrobenzene binary
mixtures at both the temperatures [18]. The other factors such as thermal
expansion coefficient, isothermal compressibility, are also negative support the
above factors. Similarly, the positive values of free volume support for the
presence of interaction between molecules of binary liquid mixtures.

CONCLUSION

The study spell out the measurements of density, viscosity and ultrasonic
measurements for the binary liquid mixture containing acetophenone and
nitrobenzene as components. These experiments were carried out at atmospheric
pressure and two temperatures of 308.15K and 318.15K. The corresponding
excess thermodynamic properties were calculated and fitted to Redlich - Kister
polynomial equation to determine the appropriate coefficients. The style in
acoustical properties states the presence of possibilities of interactions between
molecules.

REFERENCES

1. Ramarao, G.V., Viswanatha Sarma, A., Rambabu, C., Indian J. Chem.,
2004, 43A, 752.

2. Rose Venis A., Rosario Rajkumar X., J. Chem. Pham. Resh., 2011, 3, 878.

3. Mistry, A. A, Bhandakkar, V. D., Chimankar, J. Chem. Pharm Resh.,2012,
4,170.

4. Gnanakumar, P., Venkatesu, P., Prabakara Rao, V., Lee, M. J., Lin, H. M.,
Journal of Chem. Thermodynamics., 2009, 41, 586.

5. Surendranath, K. N., Ramanjaneyulu, K., Krishnaiah, A., Fluid Phase
Equilb, 199 ,59, 225.

6. Riddick, J. A., Bunge, W. B., Sakano, T., Organic Solvents, Physical
Properties and Methods of Purification. fourth ed, Wiley, New York. 1986.

7. Acree, W. E., Thermodynamic Properties of Non-electrolyte Solutions,
Chapter 5-6, Academic Press, New York. 1984.

8. Gokavi, G.S., Raju, J. R., Aminabhavi, T. M., Balundgi, R. H., Muddapu. J.
M. V., Chem. Eng. Data. 1986,31, 15.

ReTeLL (December 2017), Vol. 18



10.

11.
12.
13.
14.
15.

16.
17.
18.

~63~

Fort, R. J., Moore. W.R., Viscosities of Binary liquid mixtures, Trans
Faraday Soc., 1966, 62, 1112.

Sukhmehar Singh, V. K., Rattan, Seema Kapoor, Rajesh Kumar, Ambica
Rampal, J .Chem. Engg. Data. 2005, 50, 288.

Fort, R. J., Moore, W. R., Trans Faraday. Soc. 1965, 61, 2102.
Jacobson B. J,. Chem. Phys. 1952, 20, 927.

Suryanarayana C.V., J. Acoust. Soc. India.1976, 7, 107.
Redlich O., Kister A. T., Ind. Eng. Chem. 1984, 40, 345.

Pauling, L. The Nature of Chemical Bond, 2 " ed.; Cornell University Press:
New York,1948.

Grolier, J. P., J. Chem. Thermodyn., 1977, 9, 697.
Uma Sivakami K., Rose Venis. A., Int. J. Med. Res. 2017, 1, 459.

Liang, S. Li. H., Shen, L. Li. H., Mao, Z. Li. H. Thermochim. Acta 2016,
630, 1.

ReTeLL (December 2017), Vol. 18



~64~

A Study on Corrosion Resistivity Property of
Alangium salviflorum on Carbon Steel in Acidic Medium

J. K. Alphonsa Juliet Helina,
K. Vigneshwari &

A. Peter Pascal Regis
Department of Chemistry

St. Joseph’s College (Autonomous)
Tiruchirappalli, Tamilnadu, India

Abstract

The ethanolic extract of Alangium salviflorum was used as corrosion inhibitor on
carbon steel in acidic medium. The corrosion resistive power of Alangium
salviflorum was determined by weight loss method, for various concentrations of
the extract with Zn?* ion and fructose and sucrose as additives in 0.5 M HCI
medium. The resistive film that protects the surface of the metal was confirmed
by the electrochemical studies such as FT-IR, UV and fluorescence spectra. It
also shows the formation of complex between the metal cation, additive and the
compounds present in the extract of Alangium salviflorum.

Keywords: Alangium salviflorum, Carbon Steel, Corrosion, Fructose, Sucrose

1. INTRODUCTION

Now-a-days metal are used almost in all fields of technology, industries and home
appliances. Metallic corrosion is the process of destructive attack on the metal
surface through the interaction with the environment. Corrosion is a natural
deterioration process which can be controlled but cannot be completely
prevented. In past years, chemical inhibitors were used to control corrosion. Later
it was found that the chemical inhibitors were hazardous and toxic. So eco-
friendly, non-toxic chemical inhibitors were used. In recent days, green inhibitors
from natural products have been used as inhibitors which are eco-friendly and
completely non-toxic3l, Alangium salviflorum is a plant which belongs to the
family ‘Alangiaceae’. It is widely distributed in Western Africa, Southern and
Eastern Asia, Australia, Goa, Gujarat, Kerala and Tamil Nadu. It is medicinally
used to cure many diseases.

The present determination is done,

« to evaluate the corrosion resistivity property of Alangium salviflorum (ALA)
by the inhibition efficiencies of ALA-Zn?*-fructose/sucrose systems in
resisting the corrosion on carbon steel in acidic medium.

« to analyse the protective film formed on the metal surface by FT-IR, UV and
fluorescence spectra.
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2. MATERIALS AND METHODS
2.1 Metal Specimens

The metal specimens taken for this study is carbon steel with the composition
(wt%) 0fS-0.026 , P -0.06, Mn- 0.4, C- 0.1 and balance iron. The dimensions of
the metal active surface are 1.2 X 4.1 X 0.2 cm which was used for weight loss
measurements. The carbon steel specimens were mechanically polished, washed
in double distilled water and degreased with acetone and used for the weight loss
method and surface examination studies.

2.2 Extraction

The leaves of Alangium salviflorum were collected from Pachaimalai hills. The
leaves were washed thoroughly for about 7 times in the running tap water and it
was taken and dried under shade. About 100g of the powder was soaked in 500ml
of ethanol under cold percolation method. At regular intervals of time the extract
was filtered and distillation was carried out to collect the crude extract. The
extract was stored in an amper bottle and refrigerated ©1.

2.3 Weight-Loss Method
2.3.1 Determination of Corrosion Rate

Weight loss measurements were carried out using an Acculab Electronic top
loading balance, with readability/sensitivity of 0.1 mg in 210 g range. The
specimens were immersed in beaker containing 100ml acid solutions without and
with different concentration of Alangium salviflorum leaves extract using hooks.
Before it was immersed, the specimens were cleaned and the weight is recorded.
After 72 hours, the test specimens were removed and then washed with double
distilled water, dried and reweighed. The average mass loss of two parallel carbon
steel specimens were obtained.!®! From the change in weight of specimens the
corrosion rate was calculated using the following relationship,
87.6 xW

Corrosion Rate= ——— (m (1
AT <D (mpy) 1)

where
W = Loss in weight in mg

A = Surface area of the specimen (cm?)
T = Time in hours
D = Density (7.2g/cm®)

Corrosion Inhibition Efficiency (IE) was then calculated using the equation

IE = 100[1-(W2/W1)] % (2

E-— 100 .
W, /W, )
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where,

W = Corrosion rate in the absence of inhibitor and
W, = Corrosion rate in the presence of inhibitor

2.4 Infra Red (IR) Spectroscopy

Infrared spectroscopy is a well-developed technique to identify chemical
compounds. The specimens were suspended by means of hooks in solution
having with and without inhibitor for 72 hours. After 72 hours the specimen were
taken out. Then the film formed on the metal surface was scratched off and taken
for FT-IR spectral study.

2.5 UV-Visible Spectroscopy

The possibility of the formation of film on the metal surface was examined by
mixing the respective solution and recording their UV-visible absorption spectra
using Lambda 35 UV-visible spectrophotometer which is a PC controlled single
beam scanning spectrophotometer. It covers wavelength range from 200 nm to
1000 nm with a setting accuracy of £ 1 nm.

2.6 Fluorescence Spectroscopy

Fluorescence spectra of solutions and also the films formed on the metal surface
were recorded using Jasco F-6300 spectrofluorometer.

3.  RESULTS AND DISCUSSION
3.1 Weight Loss Measurements

3.1.1 Effect of Inhibitor Concentration

The Weight loss method of monitoring corrosion rate is useful because of its
simple application and reliability!.Inhibition efficiency of carbon steel with
different concentration of Alangium salviflorum extract in 0.5M HCI at room
temperature are presented in Table 1.From the table, it is clear that the corrosion
rate decreases with an increase in inhibitor concentration ,i.e. the corrosion
inhibition enhances with the inhibitor concentration. This behavior is due to the
fact that the adsorption and coverage of the inhibitor on the carbon steel surface
increase with the inhibitor concentration. The maximum inhibition efficiency of
63% was obtained at 50 ppm of Alangium salviflorum and 25 ppm of ZnSQO; in
0.5M HCI at 72 hours of immersion period. The high inhibitive performance of
Alangium salviflorum suggests a higher bonding ability of inhibitor on carbon
steel surface.

Further, it is observed that the inhibition efficiency increases due to the addition
of sucrose as additive, it is found that, at 40ppmof concentration shows an IE of
65%. Similarly, it is observed in addition of fructose as additive it is found that,
at 40ppmshows an IE of 85%. The variation in IE of the additives are graphically
represented in Figure 1.
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Table 1

Inhibition efficiency and corrosion rate of carbon steel in 0.5 M HCI
(Immersion Period = 72 hours)
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Con Con. of Zn?*ion (ppm) | Con. of S Eruct
o . 5 25 ALA- Con. of ucrose ructose
ALA Zn?* | additives
IE| CR |IE| CR ion (ppm) IE CR IE CR
(PPM) | 9% | (mpy) | % | (MPY) | (ppm) % | (mpy) | % | (mpy)
10 53 |1.53 58| 1.88 10 62.00| 1.72 |79.9 | 0.90
20 |49 |188 |44| 251 20 55.00| 2.01 |80.9 | 0.86
30 43 |1.76 56| 1.96 5025 30 61.70| 1.73 |79.7 | 0.91
40 62 |2.29 36| 2.88 ' 40 65.00f 1.56 |85.0 | 0.66
50 | 59|18 |63| 1.74 50 38.60| 2.77 |78.0 | 0.98
60 61 |2.25 61| 1.66 60 3790 2.80 |81.5 | 0.83
Blank 8.50 8.50 Blank 9.90 9.90
100 —s=— Sucrose
ZZ: —e— Fructose|
85
o 80—}’/—‘\/\_/‘
Z 754
5 70
2 65
2 0]
2 55
2 50
£ 45
40
354
30 4
25 T T T T T

3. 2 Analysis of FTIR
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Con. of ALA - ZnZ' (50 :25)- Additives (ppm)

Fig. 1: Inhibition Efficiencies of ALA-Zn?*"-Additives

FTIR is a powerful tool for identifying the functional groups associated with the
adsorption of an inhibitor. The FTIR spectrum of the extract and the film formed
on the surface of the metal immersed in 0.5 M HCI in the presence of the inhibitor
were taken and shown in Figures 2-5 respectively.
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FTIR spectroscopy has been used to analyze the protective film formed on the
metal surface."® The FTIR spectrum of the pure extract ALA is shown in
Figure 2. The >C=0 stretching frequency of the carboxyl group appears at
1592.98 cm™. The -OH stretching frequency isobserved at 3198.71 cm™. The
C-H stretching frequency peakat 1424.07 cm™. The FTIR spectrum of the film
formed on the metal surface after immersion in the solution containing 50 ppm
of ALA and 25 ppm of Zn?* ion is shown in Figure 3. It is observed that the >C=0
stretching frequency has shifted from 1592.98 to 1570.41 cm™. The -OH
stretching frequency is shifted from 3198.71 cm? to 3430.37 cm™. The C-H
stretching frequency varies from 1424.07 cm™ to 1420.88 cm™ This indicates that
the oxygen atoms of the carboxyl group and -OH have coordinate with Fe?*
resulting in the formation of Fe?*-ALA complex formed on the anodic sites of the
metal surface. The peaks at 1350.02 cm™ and 637.93cm™ are due to Zn-O bond.
The —OH stretching frequency appears at 3430 cm™. These observationS suggest
that Zn(OH). is formed on the cathodic sites of the metal surface. 1023l

The FTIR spectrum of 50 ppm ALA-25 ppm Zn?* & 40 ppm Fructose is shown
in Figure 4. The>C=0 stretching frequency has shifted from 1570.41 to
1569.80 cm™. The -OH stretching frequency has shifted from 3430.37 cm™ to
3431.41 cm?. The C-H stretching frequency varies from 1420.88 cm? to
1420.47 cm. The peaks at 1299.07 cm™ and 621.84 cm™ are due to Zn-O bond.
The —OH stretching frequency appears at 3431 cm™.

The FTIR spectrum of 50 ppm ALA-25 ppm Zn%" & 40 ppm Sucrose is shown in
Figure 5. The >C=0 stretching frequency has shifted from 1570.41 cm-1 to
1568.51 cm™. The -OH stretching frequency has shifted from 3430.37 cm™ to
3436.26 cm™. The C-H stretching frequency varies from 1420.88 cm? to
1418.26 cmt. The peaks at 1346.28 cm™ and 650.89 m™ are due to Zn-O bond.
The —OH stretching frequency appears at 3436.26 cm™.

This indicates that the oxygen atoms of the carboxyl group and -OH have
coordinate with Fe?* resulting in the formation of Fe?*-ALA-Fructose/Sucrose
complex formed on the anodic sites of the metal surface. These observations
suggest that Zn(OH). is formed on the cathodic sites of the metal surface.

%T

nnnnnn
cm-1

Fig. 2: FTIR Spectrum of pure extract of Alangiumsalvifolium (ALA)

ReTeLL (December 2017), Vol. 18



~69~

1004
90{
801
20d.62cmt YBA%m1  650.020mL
609
}; 501
>
401
301
209
109
4000 3500 3000 2500 2000 1500 1000 500 400
cm-1
Name Description
———— SIC-ALA-P-
Fig. 3: FTIR Spectrum of 50ppm ALA + 25ppm Zn?*
100,
904
704
= 504
X
407
304
204
107
4000 3500 3000 2500 2000 1500 1000 500 400
cm-1
Name Description
SJC-ALA-F-

Fig. 4: FTIR Spectrum of 50ppm ALA + 25ppm Zn?* + 40ppm Fructose

100+

904

m1
1121.164m1
LLLLL 1 1077.13em

80{
s 72em1
a50 8oom 1

704
2078.06em-1

604

501

%T

1418.260m-1

401
304

204

104

4000 3500 3000 2500 2000 1500 1000 500 400
cm-1
Name  Description
SIC-ALAS-

Fig. 5: FTIR Spectrum of 50 ppm ALA + 25 ppm Zn?" + 40 ppm Sucrose
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3.3 Analysis of UV-Visible Absorption Spectra

The UV-Visible absorption spectra of the solution containing ALA, 50 ppm ALA
— 25 ppm Zn?*, 50 ppm ALA —25 ppm Zn?*-40 ppm Fructose and ALA - Zn?* -
40 ppm Sucrose are shown in Figures 6-9 respectively. A peak appears at 830.20
nm, when Zn?*ion is added a peak appears at 202.0 nm, the intensitydecreases.
This indicates that a complex formation occurs between ALA and Zn?*ion. It is
observed that, when fructose is added to ALA- Zn?* systemthe peak appears at
199.6 nm, the intensitydecreases. This indicates the complexationof ALA - Zn?*
& Fructose. Similarly, it is observed that, when sucrose is added to ALA- Zn?
system a peak appears at 203.9 nm. There is a negligible change in intensity. This
indicates that a complex is formed between ALA and Zn?* & Sucrose.
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Fig. 6: UV-Visible spectrum of pure extract of Alangium salviflorum (ALA)
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Fig. 9: UV-Visible spectrum of 50 ppm ALA + 25 ppm Zn* &
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3.4 Analysis of Fluorescence

Fluorescence spectrumis used to detect the presence of ALA-Zn?* inhibition
complex formed on the metal surface. The Aex for the emission spectrum of the
pure ALA is found to be 570.02 nm and for ALA-Zn?" the peak is obtained at
452,53 nm are shown in Figure 10 (a, b) respectively. The peaks appeared at
343.54 nm, 40.43 nm & 682.48 nm, indicates the formation of protective film on
the surface of the metal. Figure 10(c), shows the Aex for the emission spectrum of
the 50 ppm ALA-25 ppm Zn?*-40 ppm Fructose, the peak is obtained at 453.08
nm. The peaks also appear at 341.67 nm, 40.07 nm & 682.58 nm. There is a
decrease in the intensity ,which indicates the formation of protective film on the
surface of the metal. Figure 10 (d), shows that the Aex for the emission spectrum
of the 50 ppm ALA-25 ppm Zn?*-40 ppm Sucrose, the peak is obtained at 453.35
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nm. The peaks also appear at 345.03 nm, 489.17 nm & 682.63 nm. There is a
decrease in the intensity value indicates the formation of protective film on the
surface of the metal.
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Figure 10: Fluorescence Spectra

a) pure extract of Alangium salviflorum(ALA)

b) 50 ppm ALA + 25 ppm Zn?* ion

c) 50 ppm ALA + 25 ppm Zn?* & 40 ppm of Fructose
d) 50 ppm ALA — 25 ppm Zn?* & 40 ppm of Sucrose

4. CONCLUSION
From the above study it is concluded that:

1. Alangiumsalviflorum is a good corrosion inhibitor for corrosion of carbon
steel in 0.5 M HCI solution. The maximum efficiency was found to be 63%
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at 50 ppm ALA + 25ppm Zn?*. And the inhibitive efficiency was found to
be near to the maximum efficiency with the additive sucrose of 65 % IE &
fructose of 85% IE.

2. The FT-IR, UV-Visible spectra prove the formation of the film on the
surface of the metal.

3. The Fluorescence study results clearly confirm the formation of the film on
the surface of the metal.
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Abstract

A clear and definite employer brand can suggest important benefits to the health
care organisation. It can considerably improve application rates and put the health
care organisation in the desirable position of having a pool of talent to choose
from. A strong employer brand may provide competitive and sustainable
advantages when it comes to attract and retain employees. In tight recruitment
markets, where competition for the best talent is fierce, it can also help to keep
the health care organisation top of mind, make the health care organisation stand
out in a crowded market and provide compelling reasons to join the health care
organisation rather than going elsewhere. The health care organisation believes
that their ability to attract appropriate employees depends upon their reputation
and image as an employer. In the war for talent, it is essential for health care
organisation to overtake their rivals and brand their health care organisation as
the best place to work.

Keywords: Employer Branding, Healthcare Service, Engagement level,
Organisation

Introduction

A brand can be defined as, ‘a name, term, sign, symbol or design or combination
of them which is intended to identify the goods and services of one seller or group
of sellers and to differentiate them from those of competitors’, Kotler!. Stride and
Lee? defined branding in the non- profit context as ‘a method for developing the
organization’s visual identity in a consistent manner’. According to Waraas®
hospitals, universities, and various government and regulatory agencies seek to
express their identities and their values through vision and mission statements,
core values, slogans and logos. According to Ambler and Barrow (1996)*, the
pioneers of employer branding, there are two factors that annual reports praise as
companies most important resources; people and brands. In their article, the
authors bring two concepts relating to these assets, human resources and
marketing, under a single conceptual framework — employer branding.
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Reviews of literature

Jiaxin Luo (2017)°> The present study aims to investigate the instrumental-
symbolic framework as a package for analyzing employer branding under
Chinese context, a non-Western culture. Specifically, we examine the relative
importance of perceived instrumental and symbolic attributes as an employer in
public hospitals between two groups of individuals (211 final-year students and
200 current employed doctors). First, results show that instrumental and symbolic
attributes are significantly related to hospital’s attractiveness as an employer,
while symbolic trait inferences can explain incremental variance in employer
attraction beyond instrumental attributes. Second, although attributes explain
similar portions of the variance in two groups, the significant variables within the
dimensions perform divergently. In addition, potential applicants have more
favorable perceptions of both instrumental and symbolic attributes than current
employed doctors. Finally, implications for employer branding practices and
limitations for future researches are discussed.

Daniel Jonsson (2012)% Sweden and the Western World are facing large
retirements in the near future. This will lead to a shortage of people with expertise
in specific areas, where the shortage will become the largest in the healthcare
sector. Employer branding can help an organization to attract and retain
employees if it provides employees with valuable benefits. However, limited
research has been done in how an organization’s brand can attract employees, and
every organization will most likely have its own set of attributes. The purpose of
this study is to examine the attributes that are important to make an organization’s
employer brand attractive to employees. The method used in the research was a
guantitative study where 160 respondents answered a survey in six different units
in a health care organization in Sweden. The results from the empirical study
showed that the attributes; Strategic Vision, Organizational Culture,
Stakeholders” Images, Internal Branding, Functional Benefits, Symbolic
Benefits, Organizational Successes, Work Environment, Type of Work and
Services” Attributes all were important to make the organization’s employer
brand attractive to its employees. However, some of the attributes varied in
importance among some of the units in the organization. This research provides
managers with a guideline for what attributes they can start working with in their
own organizations’ employer brands.

Statement of the problem

Organizations should understand what potential employees expect from the
company, what are the attributes the company has that these individuals find
appealing and what employees seek for. It is also important to know what the
competitors of the organization are offering to the same potential employees the
organization itself is after. After this, the organization can start building its
employer value proposition that follows the overall business strategy, that is
unique and what differentiates the company from its competitors. The value
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proposition establishes what the company is, what they have to offer and what
they expect from their employees. Talented employees are also seen to be the key
to growth (Mandhanya & Shah 2010) and to create competitive advantage which
pushes companies to pay more interest in their personnel. The necessity of
employer branding is thus evident and the employer brand can be seen as an
intangible asset for organizations. Employer branding is a process where
organization builds a unique and identifiable employer identity. Through
employer branding organization differentiates itself from its competitors who
require employees with similar skills and attributes, try to attract potential talent
as well as retain their current employees. Employer branding creates an image
about the company as a great place to work in the minds of potential employees.
So that study focus on prudence of employer branding over the healthcare
organization.

Significance of the research

Branding is an important area in the services sector as there is a high level of
interaction between employees and customers. It is important for an organisation
to align the customer and employees. Such alignment emphasizes matching
external brand image to internal views and values. If customer facing employees
share a positive view of the organisation with customers, then a positive
interaction between them is more likely to occur. The interaction can be assessed
in a number of ways including that of employer branding.

Despite the many challenges and concerns of adopting branding in the health care
organisation many organizations still choose to adopt various marketing
strategies, particularly in branding. The reason why branding is chosen in the
health sector is that health sector organisation must appeal to several different
publics, not merely consumers. A consistent brand is a means for communicating
organisational values to each of these public. These organisations mostly provide
services that are intangible in nature and difficult to verify, brands provide trust
and reduce uncertainties. A strong brand will create goodwill and protect the
organisation from the media and vagaries of public opinion. Branding helps
organisations carve out a unique position for themselves in the public mindset,
preventing negative images from other organizations spilling over to the
individual organisations.

Branding plays a special role in healthcare services because strong brands
increase trust in intangible products, enabling customers to better visualize and
understand them. Brands offer some measure of assurance that the provider of
the good or service will deliver consistently on its promises, and therefore worthy
of trust. This helps to overcome barriers of uncertainty that might otherwise
prevent people from becoming customers. In order to keep the brand successful,
trust must be a standard that hospitals offer their patients. When patients
complaint, both the hospital and its employees must do their best to respond to
the complaints and thereby maintain or rebuild trust.
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Objectives of Employer Branding

 To attract and recruit relevant employees in hospitals.

» To know the factors influencing employer branding in hospitals.

« To improve employee engagement, commitment and performance.

o To analyses the relationship between employer branding and employee
performance.

Methods and Materials

The organization that was used in this study consisted of a population of
approximately 50 employees on simple random sampling (Bryman & Bell,
2005") and the employees worked under nine different centers within the
organization of Venkateshwara Hospital, Tiruchirappalli. The nine main centers
were; Emergency Center, Children and Women Center, Surgeon Center, Medical
Center, Medical Service Center, Primary Health Care and Rehab Center,
Psychiatry Center, Service Center and Dental care centre.

Data Analysis and Interpretation

Table 1
Association between personal variables and their overall
employer branding

Variables OI\_/;;?" ELIninyetl_Z::r?(;: )g Statistical Inference
Designation
Surgeons 4 20 24 (48%)
Technicians 1 11 12 (24%) X?=24.871 Df=3
Pharmacist 2 6 8 (16%) P<0.05 Significant
Counselors 1 5 6 (12%)

Marital Status Mean | SD | Total (%) | Statistical Inference
Married_ 22.08 | 0.917 | 39 (78%) {=1 734 Df=48
Unmarried 23.42 | 0.876 | 11 (22%) P>0.05 Not Significant
Total 8 42 50 (100%)

Research Hypothesis (H1): There is significant association between designation
and their overall employer branding. The chi-square test find out that the
calculated value is less than table value (p<0.05). So the research hypothesis is
accepted.

Research Hypothesis (Hz): There is no significant difference between marital
status and their overall employer branding. The ‘t* test find out that the calculated
value is greater than table value (p>0.05). So the research hypothesis is accepted.
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Table 2

Karl Pearson Coefficient correlation relationship between employer
branding and their employee engagement, commitment and performance

Employee . Employer
engagement Commitment Performance branding
0.873* 0.916* 0.631* 0.873*

Research Hypothesis (Hs): There is significant relationship between employer
branding and their employee engagement, commitment and performance. Hence,
the calculated value is less than table value (p*<0.05). So, the research hypothesis
is accepted.

Table 3
Employer brand measurement

Marketing measures Brand measures Performance measures

How effective and | How well known and well | How much impact does
efficient are your | regarded is your brand? | your brand have on
marketing activities? performance?

Targeting the right | Brand awareness and | Quality / Diversity of
people with the right | familiarity Brand engage- | talent pool, applications
measures through the | ment and advocacy brand | and hires Conversion
right media triggering | perception / Image Brand | rate and Premium Cost
the right response. Perception and Loyalty per hire/Time to hire

Findings

o There is significant association between designation (48 per cent from
surgeons, 24 per cent from technicians, 16 per cent from pharmacist and 12 per
cent from counselor) and their overall employer branding. The chi-square test
find out that the calculated value is less than table value (p<0.05). So, the
research hypothesis is accepted.

« There is no significant difference between marital status (Married = 22.08 +
0.917; Unmarried = 23.42 £ 0.876) and their overall employer branding. The
‘t” test find out that the calculated value is greater than table value (p > 0.05).
So, the research hypothesis is accepted.

Conclusion

It’s concluded that the healthcare sector is becoming a more competitive industry;
as a result, how the organisation is perceived by both employees and external
stakeholders is important to the organisation’s success, to manage the sector and
will contribute to the more efficient running of hospitals. It is essential for the
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sector to uphold a positive reputation as the more positive view, the patients of
the hospitals, the more likely we are to select one hospital over another if we have
choice. It is also hoped that identifying how a healthcare organisation can
maintain a positive reputation will lead to an increase in service user confidence
and satisfaction. The more confident one feels entering the same hospital, the
more likely their treatment will be successful through their reputation among
them.
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Abstract

Recently developmentof the large-scale synthesis was few layered graphene
(FLG) via electrochemical exfoliation (EC) method. The few graphene sheets
(EC-FLG) were characterized by X-ray diffraction (XRD), Scanning electron
microscopy (SEM), High resolution Transmission electron microscopy (HR-
TEM). The electrochemical analysis showed that an enhanced storage and
capacitance performance of the few layer graphene was obtained. The
electrochemical measurements of cyclic voltammetry (CV) were for Electric
double-layer capacitor (EDLC)energy storage for supercapacitors as observed
specific capacitance calculations (Csp) —107 F/g scan rate at 100 mV/s. The
electrochemical exfoliation techniques to find great promise for the industrial-
scale synthesis of high-quality defect free graphene for energy storage advanced
applications.

Keywords: Graphene, Electrochemical method, exfoliation, energy storage,
Supercapacitors.

1. INTRODUCTION

In recent years graphene is consistedto the mono layer carbon atoms arranged
densely and closely honeycomb like hexagonal structure with 2D nanostructure
materials [1]. Graphene was focused various applications in future electronics,
electrochemical energy storage and energy conversation devices, due to their
good electrical properties, high thermal stability, excellent mechanical strength
and high surface area. Commonly followed synthesis methods of few as well as
single layer of graphene chemically exfoliation methods modified hummer’s
method, chemical vapor deposition and microwave method [2, 3]. Among these
methods are some cost wise expensive and some limitations but recently focused
electrochemical methods is simple and coast effective techniques electrochemical
exfoliations from raw bulk graphite sources [4-9]. Carbon based materials such
as CNTs and Graphene are the most promising application in supercapacitor
electrode materials for high energy storage devices in first explored by Ruoff and
coworkers. The supercapacitor also called electrical double layer capacitor high
energy storage. As a remarkable focused Supercapacitors light weight,
miniaturized size, high stability, high specific capacitance and high-power
density and energy density compared to Li-lon batteries [10 & 11]. In this paper
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we are developed novel method of graphene, we are developed and introduced
electrochemical exfoliation in aqueous ionic liquid. Few layer graphene
nanosheets were single step large scale production from high pure bulk graphite
rods. The EC-FLG material was characterized by XRD, SEM, TEM and
Electrochemical analysis.

2. EXPERIMENTAL
2.1 Single Step Synthesis of few Layer Graphene

The few layer graphene sheets were synthesized by electrochemical exfoliation
from graphite source. In the experimental detailed: Both as anode and cathode
materials were using high pure graphite rods (Sigma Aldrich, 99% Grade length
8 cm, dia 0.5 cm) were inserted into the ionic aqueous electrolytes. The synthesis
of electrochemical intercalation role of aqueous electrolyte (H.SO4) graphite into
reduced few layer exfoliation graphene nanosheets. The aqueous ionic electrolyte
was 10ml Sulfuric acid (H2SO4) and 20ml D.l waterinto200 mlbeaker.Above
mixed solution stirring vigorously at30min as electrolyte solution. The constant
direct current (DC) Power source meter was used. High pure graphite electrodes
were connected in electric power clip and both rods were dipped into the
electrolyte solution. The reaction was carried out constant DC was applied 5Vin
betweenthe pure graphite electrodes. The reaction was carried out 2 hrs. When
the reaction start the anodic graphite rod was slowly exfoliated and floated and
suspended fine dark black colored solution appearance high quality graphene
sheets. When the electrode is starting exfoliation very slowly anodic erosion
graphene Nanosheets particles suspended into the electrolyte solution. Finally,
the purifications process is centrifugedand used D.l water to removed the acetic
nature into neutral (pH=7). The Fine block power dried overnight and annealed
muffle furnace 400 °C for 5h. The final product graphene nano sheets goes to
further materials analysis.

2.2 Electrochemical Analysis

The EC-few layer Graphene were analyzed Electrochemical Instrumentation
(Metrohm-Autolab, PGSTATE 302N) in a three electrodes cell system, consists
a S.S Mesh electrode (stainless steel-mesh) as working electrode, Pt wire as
counter electrode and Ag/AgCl as a reference electrode with 1M H;SO4
electrolyte solution. Cyclic voltammetry study was carried out in CHI760D
model in the potential range of -0.2 —0.6 V with various scan rates of 10, 20, 30,
40, 50 and 100 mV//s.

3. RESULT AND DISCUSSIONS

3.1 XRD, SEM & TEM

The EC-FLG was characterized by XRD pattern shown in Fig. 1 (a) after graphite
electrode was exfoliated shows up a peak at around 26.6° corresponding plane to
the (002) which indicates an interlayer spacing of 3.34 A. After electrochemical
exfoliation diffracted peak at 26.6° in becomes broad peak can be attributed to
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the exfoliation of layered structures of graphite. The broad peak reveals that the
partial restacking of exfoliated graphene layers. SEM analysis was carried out
and is shown in Fig. 1(b) & (c). The electrochemical exfoliated as prepared few
layer graphene nanosheets for supercapacitor electrode, to confirm the few layers
one by one staked with bended graphene sheets. From the SEM micro graph
images it is clear that all the morphological sheets, its thickness around 60-80 hm.
In order to evaluate their exfoliation layers few sheets were obtained due to the
constant potential with ionic intercalate will be applied between electrodes.

HR-TEM analysis for EC-FLG (nanometers scale) was surface morphological
was observed to be placed graphene nanosheets edges fine each other. The few
graphene nano layer transparency regions indicated by arrows in block aero
marks Fig.1 (d) wasreveal thatthe few layer graphene nanosheets.

(a) S (002) EC-FLG

Intensity (a.u.)

T T T T T T
10 20 30 40 50 60 70

2 Theta (Degree) Vewto 6a7m | OaSE

| (@)

Fig. 1(a) XRD pattern of EC-FLG, (b & ¢) SEM images of EC-FLG
(d) HR-TEM images of EC-FLG

A possible mechanism for the intercalation process has been proposed for
electrochemically exfoliation process for the mechanism of electrostatic forces
interacts with ions graphite layers exfoliate, the electrolyte containing with
electrochemically Intercalation process of H,SO, acid H* cation and SO4% anion
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with bulk graphite exfoliate layer by layer exfoliation to observe few layer
graphene sheets like transparent morphology.

3.2 Cyeclic Voltammetry

The cyclic voltammetry (CV) of EC-FLG at various scan rates of 10, 20, 30, 40,
50 and 100 mV/s in the potential range of -0.2-0.6 V are shown in Fig. 2 (a). As
can be observed from the CVs of EC-FLG, with the increase in scan rate the
current also increases which. The specific capacitance (Csp), was calculated from
cyclic voltammetry (CV) curve was using at scan rate 100 mV/s obtained Specific
capacitance Csp is 107 F/g for EC-FLG using the formula Cs, = integrated total
area of the CV curve/ (Scan rate * total VVoltage window * mass of the active
material). From Fig. 2(b). The CV cure Cs, was calculation using 100 mV/s for
rectangular shape for Electric/ electrochemical double layer capacitive (EDLC)
nature.
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Fig. 2:

(a) Cyclic voltammetry of T-RGO at different sacn rates (10 - 50 mV/s)
(b) Cyclic voltammetry of T-RGO at scan rate 100 mV/s.

4. CONCLUSION

A facile synthesis of few layered graphene sheets was developed in bulk graphite
electrode. This method was found that produced high yield with good quality
graphene. The EC-FLG material was characterized for structural and
morphological analysis of powder XRD, SEM and HR-TEM observation. The
electrochemical exfoliated graphene for used assupercapacitor electrode. From
the CV curve usedto found that maximum specific capacitance was calculated
(Csp) —107 F/g at 100 mV/s for EC-FLG material. Electrochemical few layer
defect free graphene nanosheets was possible to produce by large scale. This work
observation confirmed the few layer defect free graphene nanosheets and also
demonstrated possible in future energy storage materials for supercapacitor
device fabrications.
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Abstract

ZnO is a wide band gap semiconductor material which is very frequently used as
window layer in the photovoltaic structure. In the present work, the ZnO thin film
was prepared by sol-gel spin coating process using zinc acetate dihydrate as a
precursor, methanol as a solvent and monoethanolamine (MEA) as a stabilizer.
The structural, morphological, optical and electrical properties of the deposited
film were investigated. The glancing incidence angle x-ray diffraction (GIXRD)
analysis showed formation of polycrystalline structure with peaks corresponding
to (002) plane. Scanning Electron Microscopy (SEM) showed that the growth of
film acquire crack -free rod-like structure. The UV-Visible transmittance
spectrum showed 70% transparency of the material in the visible region and the
calculated direct band gap energy of 3.24 eV were obtained. The electrical studies
were carried out by impedance analyser in the frequency range from 100Hz to
1MHz. This analysis showed that the ZnO thin film exhibit the semiconducting
nature. These studies proved that ZnO is a low cost and environment friendly
material which is useful for solar cell applications.

Keywords: ZnO film, Sol-gel, Spin coating, Window layer

1. Introduction

Zinc oxide is a very promising material for semiconductor device application. It
has unique physical and chemical properties such as high chemical stability,
broad range of radiation absorption and high photo stability at room temperature
making it attractive for potential use in transparent conductive electrode, solar
cell, gas sensor, light emitting diodes, lasers, varistors etc. ZnO is an n-type
semiconductor which is abundant and nontoxic with a wide band gap of 3.27 eV
and large exciton binding energy of 60 meV at room temperature which perfectly
matches the requirement of transparent contacts in photovoltaic solar cell window
layers.t

ZnO thin films have been deposited by different deposition techniques like
chemical vapour deposition (CVD)?, magnetron sputtering®, pulsed laser
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deposition (PLD)*, electron beam evaporation (EBM)°. Most of these methods
need high vacuum and high operating temperatures to work, which make them
high cost techniques. Chemical based solution routes such as sol-gel®, co-
precipitation” and spray pyrolysis® can be considered as simple and economic
methods involving low cost equipment and raw materials. ZnO thin films can be
synthesized by the sol gel spin coating method which has emerged as one of the
most promising processing routes as it is particularly efficient in producing thin,
transparent, homogeneous, multi component oxide films of many compositions
on various substrates at low cost and it is a very simple process for the production
of large area of films. It also allows the tuning of the thickness of the film by
varying parameters.

The aim of the present work is to prepare the transparent nanocrystalline ZnO
semiconducting thin film, which can be used as n-type window layer in thin film
solar cells by low cost sol-gel spin coating method. The structural,
morphological, optical and electrical properties of the deposited ZnO thin film is
characterized by various analytical techniques such as Glancing incidence angle
X-ray diffraction (GIXRD), scanning electron microscope (SEM), UV-visible
spectroscopy, Photoluminescence and impedance measurement.

2. Experimental Preparations

The preparation of the ZnO thin film was done by sol-gel spin coating technique.
The solution for ZnO film was prepared using zinc acetate dihydrate [Zn
(CHCOOQ). 2H,0] as a precursor, methanol as solvent and monoethanolamine
(MEA) as stabilizer. 0.5M zinc acetate dihydrate was dissolved in methanol using
magnetic stirrer. After completely dissolving the solution, MEA was added
dropwise and the solution was stirred for 45 minutes at 50 °C temperature having
the molar ratio of zinc acetate dihydrate to MEA as 1:1. After getting the clear
transparent and homogeneous mixture, the solution was left for about 24 hr at
room temperature to form the gel. The solutions were spin coated on the glass
substrate at a speed of 3000 rpm for 30 sec and preheated in the magnetic stirrer
at 200 °C for 10 minutes. These procedures were repeated for two times to
improve the thickness of the sample. The spin coated ZnO thin film was
then annealed at 450 °C for 1 hour in a hot plate to obtain a crystalline ZnO thin
film.

The prepared ZnO thin film was characterized to confirm the structural and phase
identification using Glancing incidence X-ray diffractometer. The GIXRD
pattern using XPERT PRO was used to study the GIXRD pattern of ZnO thin
film at a scanning range of 20° to 80° with CuKa source radiation (=1.54051 A).
The optical properties of the ZnO thin film were determined by lambda UV-
Visible spectrometer in the wavelength range of 300-1100 nm. The room
temperature photoluminescence characteristic of ZnO film was investigated using
Perkin Elmer (model Lambda 45) in the range of 370-680 nm. The surface
morphology of the thin film was examined using scanning electron microscope
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(SEM). The electrical measurement of the ZnO thin film was recorded using
impedance analyzer (Princeton Applied Research) with applied frequency in the
range of 1 Hz to 1MHz.

3. Results and Discussion
3.1 Structural Analysis
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Fig. 1: GIXRD pattern of ZnO thin film

The crystallinity and crystallographic orientation of the ZnO thin film is studied
through glancing incidence x-ray diffraction, as shown in Figure 1. The
diffraction peaks obtained between the 20 ranges are from 20 — 80°. The
reflection peaks at (100), (002), (101), (110), (103) and (002)are indicative of the
hexagonal wurtzite ZnO structure®. The sharp and narrow diffraction of the peaks
demonstrated that all ZnO thin film is of good crystalline in quality. The crystal
orientation of ZnO thin film obtained from methanol solvent shows
polycrystalline nature with a strong orientation along (002) plane, which is
located at 34.5°. This is due to the highest density of Zn atoms in this plane. The
preferential orientation of the film grows along c-axis i.e, (002) plane, which is
perpendicular to the substrate. The other small peaks which are shown in figure
are due to the non-decomposed organic compounds or impurities in the solution
used for deposition of the film.
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The crystallite size is calculated using the Debye- Scherrer’s formula.®®
0.9

D= pcosé -0

where

D is the crystallite size, )
) is the wavelength of the target CuKas (=1.54051 A),
B is the full-width half maximum value and

0 is the position of respective Bragg peaks.

The ZnO thin film synthesized with methanol (MeOH) exhibit the highest XRD
diffraction peaks on the (002) plane as per the literature. The crystallite size of
ZnO is calculated along this plane, which gives the value of 11 nm.

3.2 Morphological studies

Figure 2 shows the surface morphology and structure of the prepared ZnO thin
film deposited on the glass substrate using scanning electron microscope. The
morphology details explain that the film acquire rod-like structure and are
uniform in distribution. The film exhibits a fine microstructure without cracks or
voids. The figure also represent that the ZnO film is composed of vertically
aligned and densely packed film. The SEM image illustrates that the length and
breadth of the ZnO thin film is approximately 1.3 um and 199 nm. The thickness
of the film is estimated to be 120 nm.

200 nm EHT = 10.00 kV Signal A= SE1
— WD = 85mm Mag= 60.00K X

Fig. 2: SEM image of ZnO thin film
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3.3 Optical Studies
3.3.1 UV Transmittance
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Fig. 3: UV transmittance spectrum of ZnO thin film (inset shows
the Tauc plot band gapenergy of the material)

Figure 3 shows the transmittance spectra of the ZnO films deposited on glass
substrates using UV-Visible spectrophotometer. The spectrum is obtained from
the wavelength range of 300-1100 nm. The film with 0.5 molar concentration of
the precursor exhibits good transparency in the visible region (above 70%) which
is a suitable material for transparent window layer in solar cell application.

The optical band gap of the films was calculated using Tauc plot as shown the
inset in Fig. 3.1. The direct band gap is obtained from the extrapolation of the
linear part of the curve in the plot of hv in eV versus (ahv)? in (cm™ eV)2 The
absorption coefficient (o)) determined from the transmittance spectra is related to
the photon energy is given by

ahv = A (hv - Eg)"

where Eg is the energy band gap of the semiconductor, A is a constant, and n = %2
for direct allowed transitions™.

The Tauc plot gives the direct band gap of the samples. The obtained band gap
value of ZnO thin film is 3.24 eV which is the optimum value for photovoltaic
application.
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3.3.2 Photoluminescence
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Fig. 4: Photoluminescence spectrum of ZnO thin film

Photoluminescence spectroscopy is used to study the luminescence properties of
thin film. Figure 4 shows the photoluminescence spectrum obtained in the range
of 370-680 nm for ZnO thin films. It is seen that emission peaks are observed at
414 nm, 451 nm, 481 nm which correspond to violet and blue emission. The violet
band at 414 nm is assigned to the recombination of an electron at zinc interstitial
and a hole in the valence band. The blue band at 451 and 481 nm are attributed
to the recombination between the zinc interstitial (Zni) energy level to the zinc
vacancy (Vzn) energy level.

3.4 Electrical studies

The impedance spectroscopy is a useful technique to study the electrical
properties of the material. Nyquist diagram or cole-cole plot is a convenient tool
to determine the resistance of the material’’2. The impedance behavior of
polycrystalline film can be interpreted using the equivalent circuit model that
provides a representation of the electrical properties frequency region. Figure-5
shows the impedance spectra (Z” vs Z’) obtained by plotting the imaginary part
with the corresponding real part for ZnO thin film. The analysis data shows that
the ZnO thin film exhibits the semi-circle at frequency range from 100 Hz —
1MHz. The semicircular pattern in the impedance spectrum indicates the
electrical process taking place in the material.

The intersection of this cole-cole plot on the real axis represents conductivity of
the sample. The conductivity increases with increase in frequency which shows
the semiconducting behavior of the material.
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Fig. 5: Impedance spectrum of ZnO thin film

4. Conclusion

The ZnO thin film was successfully deposited on glass substrate using low cost
sol-gel spin coating technique. The structural, morphological, optical and
electrical properties of the deposited film were studied. The XRD pattern
indicated that ZnO thin film had hexagonal wurtzite structure and the average
crystallite size of the film was found to be 11 nm. The SEM image showed that
ZnO thin film exhibited rod- like structure with uniform distribution. The UV-
Visible spectrum showed that the deposited ZnO thin film was having good
transparency in the visible region and the band gap energy of the obtained film
was found to be 3.24 eV. The impedance measurement was carried out and the
film revealed semiconducting behavior. In this work, the above-mentioned results
showed that ZnO is a highly transparent material, which is suitable for window
layer in thin film solar cell.
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Abstract

Stochastic Optimization Techniques are typically used for solving several
business problems that have many possible solutions across many variables, and
that have outcomes that can change greatly depending on the combinations of
these variables. In this paper, the Simulated Annealing Optimization Technique
is used to arrive at an optimal group travel plan for the players of the Indian
Basket Ball Team.

Keywords: Stochastic Optimization Techniques, Simulated Annealing
Technique

1. Introduction

The productivity and profitability of big organizations have recently witnessed a
great impact due to the application of Machine Learning algorithms [1]. Hadoop
and the related tools are now widely used for successfully implementing the
advanced Machine Learning algorithms in the business organizations [2]. Price
Predictors are often modeled by the Data Analysts by using the KNN algorithm
[3]. Potential insights into the customer preferences are now obtained by the Data
Analysts by applying the Hierarchical Clustering algorithm [4].

Optimization techniques enable us to find the best possible solution to a business
problem by trying many different solutions and scoring them to determine their
quality. Optimization Techniques are typically used in the cases where there are
too many possible solutions to try them all. The simplest but least effective
method of searching for solutions is just typing a few thousand random guesses
and seeing which one is best. More effective Optimization techniques, such as
the Simulated Annealing Technique, which is used in this paper for obtaining an
optimal travel planfor the players of the Indian Basket Ball Team, try to
intelligently modify the solutions in a way that is likely to improve them.

2. Data for Study

Planning a trip for a group of people from different locations all arriving at the
same place is always a challenge, and it often requires an optimum solution. There
are a lot of different inputs required, such as what every one’s flight schedule
should be, how many cars should be rented, and which airport is easiest. Many
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outputs should also be considered, such as total cost, time spent waiting at
airports, and time taken off work. Because the inputs cannot be mapped to the
outputs with a simple formula, the need for obtaining an optimum solution arises
in this case.

To begin, we create a new python file called scheduleOptimization.py and insert
the following code:

import time

import random

import math

team = [(‘Aravind’, ‘MAA’), (‘Rajvir, ‘TRV’), (‘Vishesh’, ‘BLR’), (‘Amitpal’, ‘HYD),
(‘Satnam’, ‘BOM’), (‘Talwinder’, ‘CCU’)]

# InternationalAirport in New Delhi

destination = ‘DEL’

We are planning a trip for the members of the Indian Basket Ball Team who are
from all over the country and wish to meet up in New Delhi for participating in
the National Tournament. They will all arrive on the same day and leave on the
same day, and they would like to share transportation to and from the airport.
There are dozens of flights per day to New Delhi from any of the team members’
locations, all leaving at different times. The flights also vary in price and in
duration.

The sample data for this study are stored as flightSchedule.txt and this data file
contains origin, destination, departure time, arrival time, and price for a set of
flights in a comma-separated format:

DEL, MAA, 20:27, 23:42, 1690
MAA, DEL, 19:53, 22:21, 1730
DEL, BOM, 6:39, 8:09, 860
BOM, DEL, 6:17, 8:26, 890
DEL, BLR, 8:23, 10:28, 1490
BLR, DEL, 7:04, 9:11, 1280

We load this data into a dictionary with the origin and destination as the keys and
a list of potential flight details as the values. Add this code to load the data into
scheduleOptimization.py:
flights = {}
for line in file (‘flightSchedule.txt.’):
origin, destination, departure, arrival, fare = line.strip( ).split(‘,” )
flights.setdefault ((origin,destination), [ 1)
#Details are added to the list of possible flights
flights [(origin, destination)].append ((departure, arrival, int (fare)))
We also define the utility function getTimelnMinutes( ), which calculates how
many minutes into the day a given time is. This makes it easy to calculate flight
times and waiting times. We add this function to scheduleOptimization.py:
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def getTimelnMinutes(t):
x = time.strptime(t, ‘%H : %M’)
return x[3] * 60 + x[4]

The challenge now is to decide which flight each person in the team should take.
Even though keeping total fare down is a goal, there are many other possible
factors that the optimal solution will take into account and try to minimize, such
as total waiting time at the airport or total flight time. We will take into account
these factors through a Cost Function, which we will discuss soon.

When approaching an optimization problem like this, it is necessary to determine
how a potential solution will be represented. A very common simple
representation is a list of numbers. In this case, each number can represent which
flight a team member chooses to take, where 0 is the first flight of the day, 1 is
the second, and so on. Since each team member needs an outbound flight and a
return flight, the length of this list is twice the number of team members. For
example, the list

[1,4,3,2,7,3,6,3,2,4,5, 3]

represents a solution in which Aravind takes the second flight of the day from
Chennai to New Delhi, and the fifth flight back to Chennai on the day he returns.
Rajvir takes the fourth flight from Trivandrum to New Delhi, and the third flight
back.

3. The Cost Function

The cost function is the key to solving any optimization problem. The goal of
our optimization algorithm is to find a set of flights that minimizes the cost
function. The cost function in our Group Travel Optimization problem will
involve the following variables:

Fare : The total fare of all the plane tickets.

Travel Time . The total time that everyone has to spend on a plane.

Waiting Time : Time spent at the airport waiting for the other members of
the team to arrive.

Departure Time : Flights that leave too early in the morning may impose an

additional cost by requiring travelers to miss out on sleep.

Car Rental Period : If the team rents a car, they should return it earlier in the
day than when they rented it, or be forced to pay for a
whole extra day.

We have to now determine how much money that time on the plane or time
waiting in the airport is worth. The following flightScheduleCost( ) function takes
into account the total cost of the trip and the total time spent waiting at airports
for the various members of the team. It also adds a penalty of Rs.500 if the car is
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return at a later time of the day than when it was rented. We now add the following
flightScheduleCost() function to scheduleOptimization.py:

def flightScheduleCost (soln):
totalfare =0
latestarrival =0
earleistdeparture = 24 * 60
for d in range (len(soln)/2):
# Get the inbound and outbound flights
origin = team [d][1]
outbound = flights [(origin, destination)][int(soln[d])]
returnf = flights [(destination, origin)] [int(soln[d+1])]
# Total fare is the fare of all outbound and return flights
totalfare += outbound[2]
totalfare += returnf{2]
# Track the latest arrival and earliest departure
if latestarrival < getTimelnMinutes (outbound [1]):
latestarrival = getTimelnMinutes (outbound[1])
if earliestdeparture> geTimelnMinutes (returnf[0]):
earliestdeparture = getTimelnMinutes (return[0])
# Every person should wait at the airport until the latest person
arrives.
# They also should arrive at the same time and wait for their flights.
totalWaitingTime =0
for d in range (len(soln)/2):
origin = team [d][1]
outbound = flights[(origin, destination)] [int(soIn[d])]
returnf = flights[(destination, origin)] [int(soln[d+1])]
totalWaitingTime += latestarrival —
getTimelnMinutes(outbound[1])
totalwaitingTime += getTimelnMinutes (returnf[0] —
earliestdeparture
# Check whether this solution requires an extra day of car rental
# That will be Rs. 500!
if latestarrival > earliestdeparture: totalfare += 50
return totalfare + totalwaitingTime
The logic involved in this cost function is simple. The total wait time assumes
that all the team members will leave the airport together when the last person
arrives, and will all go to the airport for the earliest departure. We can try this
flightScheduleCost() function in the following Python session:
>>> reload (scheduleOptimization)

>>>scheduleOptimization.flightScheduleCost(s)
58230
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4. Simulated Annealing Optimization Technique

The goal of our Group Travel Optimization problem is to minimize cost by
choosing the correct set of numbers. In theory, we can try every possible
combination, but in this study, we have 16 flights, all with 9 possibilities, giving
a total of 9% combinations (i.e. 300 billion combination). Testing every
combination will guarantee that we get the best answer, but it will take a very
long time on most types of computers. Trying a few thousand random guesses
and seeing which one is best is another possible technique.

Randomly trying different solutions is very inefficient because it does not take
advantage of the good solutions that have already been discovered. In our study,
a flight schedule with a low overall cost is probably similar to other flight
schedules that have a low cost. Because random optimization technique jumps
around, it will not automatically look at similar flight schedules to locate the good
ones that have already been found.

The Simulated Annealing Optimization Technique begins with a random solution
to our Group Travel Plan optimization problem. It was a variable representing the
willingness to accept a worse solution, which starts very high and gradually gets
lower. In each iteration, one of the numbers in the solution is randomly chosen
and changed in a certain direction. In our study, Aravind’s return flight may be
moved from the second of the day to the third. The cost is calculated before and
after the change, and the costs are compared.

It the new cost is lower, the new solution becomes the current solution. However,
if the cost is higher, the new solution can still become the current solution with a
certain probability. This is done so as to avoid the local minimum problem.

In some cases, it is necessary to move to a worse solution before we can get to a
better one. Simulated annealing works because it will always accept a move for
the better, and because it is willing to accept a worse solution near the beginning
of the process. As the process goes on, the algorithm becomes less and less likely
to accept a worse solution, until at the end it will only accept a better solution.
The probability of a higher-cost solution being accepted is given by the following
formula:

p= el(~highcost-lowcost)/willingness to accept a worse solution)

Since the willingness to accept a worse solution starts very high, the exponent
will always be close to 0, so the probability will almost be 1. As the willingness
to accept a worse solution decreases, the difference between the high cost and the
low cost becomes more important — a bigger difference loads to a lower
probability, so the algorithm will favour only slightly worse solutions over much
WOrse ones.

We now create the function annealingoptimization( ) and add it to
scheduleOptimization.py:
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def annealingOptimization (domain, costf, T=10000.0, coolingRate = 0.95, step = 1):
# The values are initialized randomly
vec = [float (random.randint (domain[i] [0], domain[i][1]))
for i in range (len(domain))]
whileT>0.1:
# One of the indices is chosen
i = random.randint (0, len(domain) — 1
# A direction to change the index is chosen
dir = random.randint (-step, step)
# A new list is created with one of the values changed
vecb = vec|[:]
vecb [i] += dir
if vecb [i] < domain[i][0] : vecbli] = domain[i][0]
elif vecb[i] > domain [i][1] : vecb[i] = domain [i][1]
# The current cost and the new cost are calculated
ea = costf (vec)
eb = costf (vecb)
p = pow (math.e, (—eb—ea) / T)
# Check whether it is better, or it makes the probability cutoff
if (eb < ea or random.random( ) < p) :
vec = vecb
# The willingness to accept a worse solution is decreased
T =T * coolingRate
return vec

To perform annealing, the above function first creates a random solution of the
right length with all the values in the range specified by the domain parameter.
The willingness to accept a worse solution and the coolingRate are optional
parameters. In each iteration, i is set to a random index of the solution and dir is
set to a random number between —step and step. It calculates the current function
cost and the cost if it were to change the value at i by dir.

The line of code p = pow (math.e, (—eb—ea) / T) shows the probability calculation,
which gets lower as T gets lower. If a random float between 0 and 1 is less than
this value, or if the new solution is better, the function accepts the new solution.
The function loops until the willingness to accept a worse solution has almost
reached 0, each time multiplying it by the cooling rate.

We now execute the annealingoptimization( ) function is the following python
session in order to get the optimum cost for our Group Travel Planning problem.

>>> reload (scheduleOptimization)
>>> s = scheduleOptimization.annealingOptimization (domain,

scheduleOptimization.flightScheduleCost)
>>>scheduleOptimization.flightScheduleCost(s)
22780
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For printing all the flights that the Basket Ball Team Members need to take in
order to ensure the above mentioned optimum cost, we add the following
printFlightSchedule( ) function to scheduleOptimization.py:

def printFlightSchedule(r) :
for d in range (len(r)/2):
name = team [d] [0]
origin = team [d] [1]
out = flights [(origin, destination)] [r[d]]
ret = flights [(destination, origin)] [r[d+1]]
print ‘%10s %10s %5s — %5s $%3s %5s %5s $%3s’
% (name, origin, out[0], out[1], out[2], ret[0], ret[1], ret[2])

The optimum Group Travelling Plan obtained by using simulated Annealing
Technique shall now be obtained by executing printFlightSchedule( ) in a python
session:

>>> scheduleOptimization.printFlightSchedule(s)

Aravind Chennai 11:44 - 14:12 Rs 1090 10:53 —12:23 Rs 7400
Rajvir Trivandrum 11:32-15:59 Rs 2900 11:54 -15:19 Rs 2560
Vishesh Bengaluru  10:57-13:40 Rs 1890 10:42-13:26 Rs 1390
Amitpal Hyderabad 10:29 -13:41 Rs 2480 11:47 —14:15 Rs 1700
Satnam Mumbai 10:54 -12:27 Rs 1340 10:53 -13:31 Rs 1320
Talwinder Kolkata 11:28 -13:27 Rs 175 14:17 -16:31 Rs 1290

It is obvious that the Simulated Annealing Optimization did a good job of
reducing the overall waiting times while keeping the costs considerably down.
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Abstract

The best possible solution to a business problem shall be often found by trying
many different solutions and scoring them to determine their quality. The
stochastic optimization techniques, such as the Genetic Optimization Technique,
shall be used for this purpose. In this paper, the optimum assignment of machine
problems to experienced technicians in a large manufacturing unit is discussed.
Sometimes, there may be even hundreds of machine problems in a big
manufacturing unit, competing for the attention of a very few experienced
technicians, to get fixed. A genetic optimization algorithm is used in this paper
for obtaining the optimum assignment of machine problems to technicians.

Key Terms: Stochastic optimization, Genetic Algorithm, Optimum Assignment.

1. Introduction

The collaborative filtering techniques are now increasingly used in the field of
data science [1]. The Hadoop Ecosystem now plays an important role in big
dataanalytics [2]. Price Predictors are often designed by the Data Analysts by
using the KNN algorithm [3]. Potential insights into the customer preferences are
now obtained by the Data Analysts by applying the Hierarchical Clustering
algorithms [4]. In this paper, the optimum allocation of machine problems, which
are often encountered in a big manufacturing company, to a small set of
experienced Technicians is obtained by using the Genetic algorithm.

We consider here ten machine problems which are vying for getting the attention
of five experienced technicians. For the purpose of fixing a machine problem, the
manufacturing floor supervisor may indicate a particular technician as his first
choice. Sometimes, this assignment may not be possible if the particular
technician has already been assigned another machine problem. So, the
supervisor will also indicate another technician as his second choice for fixing
every machine problem. We now create a new python file named fixFault.py and
add the list of technicians and the list of machine problems, along with their top
two choices of technicians:
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import random

import math

# The technicians, each of whom has two available slots

# for solving two machine problems at a time

technicians = [‘Jerald’, ‘Giftson’, ‘Diravium’, ‘Yokesh’, ‘Bala’]

# Technicians, along with their first and second choices

preferences = [(‘Probleml’, (‘Yokesh’, ‘Diravium’)),
(‘Problem?2’, (‘Jerald’, ‘Bala’)),
(‘Problem3’, (‘Giftson’, ‘Jerald’)),
(‘Problem4’, (‘Jerald’, ‘Bala’)),
(‘Problem5’, (‘Giftson’, ‘Yokesh’)),
(‘Problemé’, (‘Diravium’, ‘Bala’)),
(‘Problem7’, (‘Bala’, ‘Giftson’)),
(‘Problem8’, (‘Yokesh’, ‘Diravium’)),
(‘Problem?’, (‘Yokesh’, ‘Diravium’)),
(‘Problem10’, (‘Diravium’, ‘Giftson’))]

Here, each problem cannot be assigned to a technician, who has been indicated
as the first choice for solving this problem by the supervisor. For example, only
two problems can be allotted at a time to the technician Yokesh, but in the case
of Problem 1, Problem 8 and Problem 9, Yokesh is indicated as the first choice
by the supervisor. Assigning any of these problems to the second-choice
technician will mean there will not be enough slots for Diravium for the problems
proposed to be assigned to him as the first choice.

The problem involved in assigning the problems to the appropriate technicians
will become acute when hundreds of problems are to be assigned to the
technicians in a large manufacturing unit. In such a case, it is not possible to
consider all possible solutions as there may be even 1,00,000 possible solutions
at times. This is so when we assume that four problems can be assigned at a time
to each technician in a large manufacturing unit.

2. Cost Function

If we form a cost function that will return a very high value for invalid solutions,
it will make it very difficult for the optimization algorithm to find better solutions
because it has no way to determine if it is close to other good or even valid
solutions. In general, it is better not to waste processor cycles searching among
invalid solutions.

A better way to approach the issue is to find a way to represent solutions so that
every solution is valid. A valid solution need not be necessarily a good solution.
It just means that there are exactly two problems assigned to each technician. One
way to do this is to think of every technician as having two slots, so that there are
ten slots in total. Each problem, in order, is assigned to one of the open slots. The
first problem can be placed in any one of the ten slots, the second problem can be
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placed in any of the nine remaining slots, and so on. The domain for searching
has to capture this restriction. We have to add the following line of code to
fixFault.py:

#1(0,9), (0,8), (0,7), (0,6), ..., (0,0)]

domain = [(0, (len(technicians) * 2) —i—1) for i range
(0, len (technicians) * 2)]

The cost function starts with the construction of a list of slots. The slots are
removed as they are used up. The cost is calculated by comparing a problem’s
current technician assignment to its top two choices. The total cost will not
increase if the problem is currently assigned to its top choice technician, by 1 if
it is assigned to its second-choice technician, and by 3 if it is not assigned to either
of its choices. Let us add the following cost function to fixFault.py:
def technicianCost (vec):

cost=0

# A list of slots is created

slots=[0,0,1,1, 2,2, 3,3, 4, 4]

# Looping over each problem

for i in range (len(vec)):

x = int (vec[i])

technician = technicians [slots[x]]

preference = preferences[i][1]

# First choice costs 0, second choice costs 1

if preference[0] == technician: cost +=0

elif preference[1] == technician: cost +=1

else : cost +=3

# Not on the list costs 3

# Remove selected slot

del slots [x]

return cost

3. Genetic Optimization Technique

The goal of our optimization problem is to minimize the cost by choosing the
correct assignment of machine problems to the available technicians. Testing
every combination will guarantee that we get the best answer, but it will take a
very long time on most types of computers. Trying a few thousand random
guesses and seeing which one is best is another possible technique. Randomly
trying different solutions is very inefficient because it does not take advantage of
the good solutions that have already been discovered.

Genetic Algorithms work by initially creating a set of random solutions known
as the population. At each step of the optimization, the cost function for the entire
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population is calculated to get a ranked list of solutions. After the solutions are
ranked, a new population - known as the next generation - is created. First, the
top solutions in the current population are added to the new population as they
are. This process is called elitism. The rest of the new population consists of
completely new solutions that are created by modifying the best solutions.

There are two ways in which the solutions can be modified. The simpler of these
is called mutation, which is usually a small, simple, random change to an existing
solution. In our study, a mutation can be done simply by picking one of the
numbers in the solution and increasing or decreasing it.

The other way to modify solutions is called crossover or breeding. This method
involves taking two of the best solutions and combining them in some way. In
this study, a simple way to do crossover is to take a random number of elements
from one solution and the rest of the elements from another solution.

A new population, usually the same size as the old one, is created by randomly
mutating and heading the best solutions. Then the process repeats - the new
population is ranked and another population is created. This continues either for
a fixed number of iterations or until there has been no improvement over several
generations. We add now the geneticOptimization( ) function to fixFault.py:

def geneticOptimization (domain, costf, populationSize = 50, step = 1,
mutationProbability = 0.2, elite = 0.2 maximumlterations = 100):
# Mutation Operation is performed
def mutate (vec) :

i = random.randint (0, len (domain) — 1)

if random.random () < 0.5 and vec|i] > domain[i][0] :
return vec[0:i] + [vec[i] — step] + vec[i+1:]

elif vec[i] < domain[i][1] :
return vec[0:i] + [vec[i] + step] + vec[i+1:]

# Crossover Operation is performed

def crossover(rl, r2):
i = random.randint(1, len(domain) -2)
return r1[0:i] + r2[i:]

# The initial population is built

population =[]

for i in range (populationSize):
vec = [random.randint(domain[i][0], domain[i][1])

foriin range (len(domain))]

population.append(vec)

# To find the number of winners from each generation

topelite = int (elite * populationSize)

# Main loop starts here

for i in range (maximumlterations):
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scores = [(costf (v), v) for v in population]
scores.sort ()
ranked = [v for (s,v) in scores]
# Starting with the pure winners
population = ranked [0 : topelite]
# Adding mutated and bred forms of the winners
while len(population) < populationSize:
if random.random( ) < mutationProbability:
# Mutation is done
¢ = random.randint (0, topelite)
population.append(mutate(ranked[c]))
else:
# Crossover is done
C1 = random.randint (0, topelite)
C2 = random.randint (0, topelite)
population.append (crossover(ranked[c1],
ranked[c2]))
# Printing current best score
print scores[0][0]
return scores[0][1]

Once the optimum assignment of problems to the appropriate technicians is
obtained with the help of the above geneticOptimization( ) function, it shall be
printed by using the following printAssignment( ) function, which is to be added
to fixFault.py:

def printAssignment(vec):
slots =[]
# Two slots are created for each technician
for i in range (len(technicians) : slots += [i,i]
# Looping over each problem assignment
foriin range (len(vec)):
x = int(vec[i])
# Choosing the slot from the remaining ones
technician = technicians [slots[x]]
# Displaying the problem’s name and assigned technician’s name
print preferences[i][0], technician
# Remove this slot
del slots[x]

In the following python session, we obtain the optimum assignment of problems
to the technicians and display the same:
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>>> reload (fixFault)

>>> s = fixFault.geneticOptimization(fixFault.domain, fixFault.technicianCost)
>>>fixFault.printAssignment(s)
Problem1 Giftson

Problem2 Bala

Problem3 Jerald

Problem4 Bala

problem5 Diravium

Problem6 Diravium

Problem7 Yokesh

problem8 Yokesh

Problem9 Giftson

problem10 Jerald

4. Conclusion

The genetic optimization algorithm is used in this paper to obtain the above stated
optimum assignment of machine problems to the technicians.
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In this study, the main objective is to predictive in autoregressive model and
forecasting for the birth rate in India. To predicts the nature of birth rate for the
next few years. The value for Birth rate, crude (per 1,000 people) in India was
19.66 as of 2015, over the past 55 years this indicator reached a maximum value
of 42.11 in 1960, and a minimum value of 19.66 in 2015. Further the analysis for
the Predictive value is birth rate value of 19.39 in 2016and 2017 value of birth
rate 19.14. Data collected: The data is secondary data collected from the website:
http://www.intexmundicom/facts/India/birh rate. The data is collected yearly
wise Birth rate from 1960 to 2015.

Keywords: Statistical tools, Forecasting with auto regressive model, Statistical
packages for social science

1. Introduction

Definition: Crude birth rate indicates the number of live births occurring during
the year, per 1,000 population estimated at midyear. Subtracting the crude death
rate from the crude birth rate provides the rate of natural increase, which is equal
to the rate of population change in the absence of migration.

Basic Concepts
Crude Birth Rate: The number of live births per year per thousand of the
population.

CRD = Total births in a specificyear <1000

Total population in that year

Crude birth rates are very general statistics that are useful for making overall
comparisons between different groups of peoples, states, societies and regions.

Autoregressive Model

An autoregressive model is when a value from a time series is regressed on
previous values from that same time series data. for example,

Y =PO+P1Yi_; + et (1)
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In this regression model, the response variable in the previous time period has
become the predictor and the errors have our usual assumptions about errors in a
simple linear regression model. The order of an autoregression is the number of
immediately preceding values in the series that are used to predict the value at the
present time. So, the preceding model is a first-order autoregression, written as
AR(1).

If we want to predict y this year (yt) using birth rate datae in the previous two
years (Y;_1, Y;—, ) then the autoregressive model for doing so would be:

Y =BO+B1Yi_q + B2 Yi_p+ et .(2)

This model is a second-order autoregression, written as AR(2), since the value at
time t is predicted from the values at times t—1 and t—2. More generally, a Kth-
order autoregression, written as AR(K), is a multiple linear regression in which
the value of the series at any time t is a (linear) function of the values at times
t—=1,t-2,...,t-k.

2. Review of Literature

Fertility indicates the reproductive performance of a woman. The child bearing
period of a woman is generally assumed to exist between the age 15 to 40. The
level of fertility in demography is measured in terms of live-birth performance.
The child bearing is, no doubt, basically a biological function, but the child
bearing in any society is performed in socio-economic and cultural setup and is,
therefore, influenced by socioeconomic factors as well as social customs, values
and norms related to various aspects of childbearing Bhende (2003).

Researches conducted in the field of fertility relate to one or more of the
stratification variables like income, education, family type and occupation. These
stratification variables according to the Freedman (1963) are important in fertility
research because of their role in social and economic development. Many studies
were made to explain fertility differentials in evaluating the prospects for an early
fertility decline in India (Parkasi and Malakar, 1967; Rele, 1972; Misra and
Sharma, 1978; Reddy, 1978). Driver (1960) reported that there were slight
variations in the mean number of children born in different income groups
amongst Muslims, Hindus, Buddhists and commented that education and fertility
showed inverse relationship with the fertility i.e. with increase in education the
fertility level declined amongst these caste groups in India. An illiterate wife and
husband had 4.7 and 5.0 children born respectively, whereas wife of above
primary level education and father with college education showed 3.9 children
each. While studying the impact of occupation on fertility, he found that unskilled
workers (4.3), agriculturists (4.9) and artisans (4.5) had the highest fertility,
whereas the clerks had the lowest (3.9).

The joint survey of Mysore population (1961) by United Nations and Govt. of
India revealed inverse relationship between education and fertility, that is, women
with high school or university education had 4 and 2 children as compared to 5.4
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for those with less education. The study also found little difference in mean
number of children born to illiterate and literate women in Bangalore city,
however, lower fertility was observed among educated women. The type of
dwelling was used as an index of economic status by them, and they observed a
positive association between completed fertility (that of women 45 years of age
or over) and upper status. Female who were living in huts had 4.4 live-births,
whereas those living in mud-houses and in still better houses had 4.5 and 5 live
births respectively.

Anand (1966) observed a positive correlation between the education of the
woman and number of children born/pregnancies; number of children was highest
(9.1) among illiterates whereas the graduate mothers had 7.0 pregnancies.
Iliterate as well as primary educated fathers showed 7.7 children, graduate and
that with technical or professional education had 7.2 and 6.2 children
respectively. The study also indicated inverse relationship between income and
fertility, with more number of children in lowest income group as well as lower
number of children amongst higher income group people. The number of children
declined with an increase in the income except in Rs. 600 to 700 group, where it
declined again, thereby showing non-significant correlation between income and
fertility.

Saxena (1973), in his survey of Lucknow city showed a clear inverse relationship
between general marital fertility rate and monthly income. The general marital
fertility rate was 240 for persons having income less than Rs. 75 per month, 180,
140 and 80 for people belonging to income categories of Rs. 150-300, Rs.500-
750 and Rs. 750 and over respectively. While studying fertility, he found that
birth rate of illiterate women was 40.2 and that of educated was 36.7. He found
significant negative association between fertility rates and education.

George (1976) found inverse relationship of income and occupation with fertility.
He found high rank officials had lower fertility than other occupations viz. semi-
skilled and skilled workers at all age groups, however, respondents from higher
income group had smaller families than lower income groups in all age groups.
This study showed strong inverse relationship between education and the number
of live-births, illiterates had more children (5.57) and those with high school and
college education had 4 and 3.87 children respectively.

Mohammed (1977) studied the effect of socioeconomic variables on fertility in
the Economic and Social variables on fertility in the Economic and Social
Commission for Asia and the Pacific (ESCAP) region and found that the number
of physician, literacy and economic activity rates inversely related to fertility.

Nair (1978) found higher female literacy rates, medical facilities and favourable
policy of government towards family planning programme responsible for
bringing down the birth rate. Reddy (1978) studied the differential fertility in
India and observed lower fertility among women with high school education than
the literate women. He also found negative association between education
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attainment and the fertility level. Sharma and Mishra (1978) observed a negative
association between education and marital fertility and a decrease in fertility with
rising educational status of the mother. The total marital fertility was found to be
highest (5.29) for illiterate mother than that of mothers with higher education
(3.71) among different caste groups in India. The investigators concluded that
increasing literacy and educational attainment, higher age at marriage and
acceptance of family planning would induce the fertility decline.

Mahedevan (1979) in his investigations on determinants of fertility differentials
in South India, studied the variation in fertility with the help of socio-cultural
variables, viz., age and family income, education and occupation of husband etc.
Family income was found to be positively associated with the fertility. The study
showed inconsistent pattern of fertility difference by occupation. For the
population as a whole, fertility was found to be highest among agricultural
laborers and lowest among owners and cultivators. As the general literacy level
of wives was uniformly low among all the groups, therefore, the literacy rate of
the husband was considered for educational variations in fertility differences.
Education did not differ much as the proportion of higher educated men was very
small among all the groups. Education of the husband was inversely related to the
fertility in this study.

Singhal (1980) observed in Tripura that the level of education of the women tend
to reduce the general marital fertility ratio. His conclusion was that with social
and economic development, increasing literacy and higher marriage age, there
would be continuous reduction in fertility in future.

Varadarajan (1981) surveyed the Kotas in Niligiris district (Tamil Nadu) and
found that women belonging to the house-holds having annual income of Rs.
2000 and below, Rs. 2001-4000, Rs. 4001-6000 and Rs. 6001-8000 and Rs. 8001
and above had 2.74, 4.05, 3.06, 3.15 and 2.75 average number of live-births
respectively. The study indicated the highest average of live-births for illiterate
women (4.16), followed by those who had primary (2.54) and secondary
education (2.29). Women had the highest live-births (4.18), if their husbands
were illiterate, while those husbands had primary, secondary and college
education had 3.57, 2.78 and 1.60 live-births respectively, thereby showing
inverse relationship between education and fertility.

Krishnamoorthy (1980) noted that a desire for continuity of the family name or
gender preference and for living children to support their old age is thought to
influence the fertility behaviour of couples in many countries. A reduction in
mortality will increase the chances of survival for children and the continuation
of family name. Thus, it is argued that with improved conditions, couples would
tend to limit their reproduction, since a small number of births would be sufficient
to assure continuity of the family name and survival of one or two children to
support the parents during their old age.
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Bhuyan and Ahmed (1984) illustrated inverse but weak relationship between
educated husband and fertility, with an appreciable decline of fertility at graduate
level. An inverse relationship between the educational attainment of the mother
and fertility was seen in this study, female education had more depressing effect
upon fertility than male education. The study further revealed that occupation of
husbands had significant impact on fertility. Persons involved in agriculture had
maximum number of children born (4.36) followed by labourer, business, service
and other technicians etc. This differential in fertility among husbands with
different occupational patterns was highly significant.

Patnaik (1985) demonstrated the socio-economic and demographic determinants
of fertility behaviour in Patna district. The findings of the study indicated that
fertility of population varied by their socio-economic and demographic
characteristics. Education was also an important factor influencing the fertility.
The present study indicated an inverse relationship between education and
fertility. It had been observed that as the level of education of husband changes
from category of illiterates to the categories of literate, matriculate, intermediate,
graduate and post-graduate, the decline in fertility had been of the order of 16,
27, 39, 43 and 44 percent respectively. Similarly, the respective declines in mean
fertilities, when couples were classified by educational level of wives, were of
the order of 30, 34, 42, 47 and 54 per cent.

Mathur (1986) reported an association between education of the husband and
income level up to some extent. The study further indicated a positive relationship
between monthly income of respondent males of different occupations with
number of children born to their wives, belief in family planning, knowledge as
well as use of family planning methods, opinion on government facilities in
regard to family planning and their attitude towards inclusion of sex.

Puri (1989) illustrated that fertility level declined sharply as the educational level
of the women increased, while the total fertility rates for illiterate women was
5.1, it was 2.1 only for women, who were literate but below middle school level.
Thus, he observed that fertility levels were declined as educational level
increases. Haile (1990) examined the socio-cultural, economic and demographic
characteristics of 734 women aged 15-55 in the Gondar administrative region of
North-Western Ehiopia and found that women had few children than desired and
stopped child bearing when they reached or closely approximated their ideal
number of sons. Since son was clearly, the determinant of reproductive success,
it is argued that only a significant change in the status of women can bring about
widespread compliance with the official family planning’s two child norm.

Lloyd (1991) found a consistent negative association between women’s paid
work and fertility in developing countries. He reported that effect of work on
fertility in the short run is contrary to its effect in the long run. In the long run
women who have ever worked, end up with fewer children, but in the short-run,
current work appears to be associated with higher fertility. In almost all the
countries, differences between women in their occupational experience (work-
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status) were found to be statistically significant in accounting for differences
between women in their number children ever-born.

Das and Pandhiyar (1991) reported that the levels of total marital fertility rate
have a tendency to decrease with an increase in the educational level of the
husband and wife. Similarly, family income was found to be negatively related
with fertility. The study indicated that the fertility of manual workers was higher
as compared to that of white-collar workers. The use of conception has a tendency
to increase with an increase in socio-economic status, while the duration of
postpartum in fecund ability has a tendency to decrease. It was found that
husband's occupation and family income were also important in causing
favourable changes in fertility by off-setting the fertility-enhancing effect of
modernization. However, the education of the husband and wife indicated little
effect in lowering fertility.

Murthi et al. (1995) illustrated that female literacy and female labour force
participation had a negative and statistically significant effect on TFR. Fertility
was also significantly lower in the southern and western regions.

Syamala (2001) demonstrated the influence of childhood mortality on fertility
behaviour of women in Goa. They showed that the net effect of child mortality
could be substantial. Women with personal experience of child loss and having
pessimistic opinion about the level of mortality, produced, on an average, about
two children more than similar women who never experienced a child loss and
were optimistic about the level. The tendency to replace a dead child was found
to cut across the level of literacy and religious background of women and hence
increased fertility rate.

Awah and Zuberi (2001) examined the association between childhood mortality
and socioeconomic status (housing characteristics and household possession such
as source of water, type of toilet facilities, housing construction materials; and
household possession like radio, television, and animal possessions) in three
southern African countries. They found that the chances of childhood mortality
decreased consistently with levels of the socioeconomic status index.

Letamo and Oucho (2002) conducted a study on contribution of family planning
programmes to fertility decline and found that the contribution of family planning
methods and the use of modern contraceptives had a greater impact on fertility
reduction in Botswana. They reported that family planning practices should also
be seen as joint responsibility of both men and women. It was also evident from
the study that men do influence the uptake of contraception and as such educating
men to appreciate the importance of family planning was likely to lead to increase
use of contraception which helped in reduction of fertility.

Singh et al. (2002) studied the impact of education and autonomy on fertility of
women of rural and semi- urban areas of Varanasi district of Eastern Utter
Pradesh of India. They found that level of autonomy increases as education
increases. The percentage of women possessing high level of autonomy among
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highly educated, was twice of that relating to uneducated. They concluded that
substantial reduction in fertility can be achieved through popularizing women
education, promoting of employment opportunities for women, improving in
women’s role in decision making and encouraging inter-spousal communication
in family affairs. The desire for son was associated with low contraceptive
prevalence. It had been suggested that the value of sons would be lowered in order
to make family planning a success in reducing fertility.

Breierova and Duflo (2003) estimated the effect of education on fertility and child
mortality by a school construction program that took place in Indonesia between
1973 to 1978. They showed that female education is a strong determinant of age
at marriage and early fertility than male education. However, male and female
education seems equally important factors in reducing child mortality. Wardle
and Steptoe (2003) investigated attitudes and beliefs that might underlie
behavioural choices, including health locus of control, future salience, subjective
life expectancy, and health consciousness, in a nationally representative sample.
Lower socioeconomic status was associated with less health consciousness,
stronger beliefs in the influence of chance on health, less thinking about the
future, and lower life expectancies. Socioeconomic differences in healthy
lifestyles were associated with differences in attitudes to health that may
themselves arise through variations in life opportunities and exposure to material
hardship and ill health over the life course.

Biswas and Kapoor (2004) studied the age at menarche and menopause of the
women among Saharia — a primitive tribe of Madhya Pradesh. In women life,
menarche and menopause were the significant and inevitable events which
indicated a particular adult stage of first periodical flow of blood from womb and
cease to ovulate and menstruate respectively in all healthy women. Mean age at
menarche and menopause of women were varied in regarding the different
background factors like — nutritional status, family size, medical facility, genetic
factor, environment, education, birth rank, living standard, socio-economic
condition, etc. Mean menarcheal and menopausal age of Saharia women have
been found to be high (13.5 + 0.84 years) and low 44.6 + 1.17 years) respectively.

Nahar and Rahman (2006) examined the factors associated with women’s age at
first marriage and interval between marriage and birth during 1983-1985 and
1992-1994. They documented that age at marriage was steadily rising in rural
areas of Bangladesh, and the increase was strongly associated with increased
female education. However, education of women has opposite effects on
childbearing i.e. on the first birth (fertility). There was an indication that educated
women tend to have their first birth as early as possible after marriage.

Josipovic (2007) examined the relationship between the education and fertility.
In the prevailing view of the literature, education was treated as a highly
influential factor in reproductive behaviour. This view posited a simple linear
relationship between the two. It was argued that education and fertility make,
rather than a simply linear relationship, a subtle pair. The data analyzed was
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selected from geographical regions of Slovenia. The analysis brought curved
relationship between education and fertility. He concluded that disparities in
fertility rates among women with dissimilar levels of education in the studied
territories were slowly diminishing through time, or have converted into other
kinds of factor relations.

Hagestad and Call (2007) documented that overall differentials in completed
fertility can be assessed both in terms of having any children and number of
children. In low-fertility countries, a negative association between educational
level and both having any children and number of children was often found in
women, although lately differences in Scandinavian countries had been found to
be relatively modest. For men there was less evidence on this issue and it was
also less consistent than for women.

Goodman and Koupil (2009) Studied biological and social determinants of
mortality and fertility which provided insight into selective pressures in a
population. They studied determinants of reproductive success using multi-
generational data from a large, population-based cohort of 13,666 individuals
born in Sweden between 1915 and 1929. The effects of birth order, mother's age,
mother's marital status and family socioeconomic position (SEP) upon
reproductive success, measured as total number of children. Reproductive
success was associated with both social and biological characteristics at birth.
Higher family SEP was also associated with improved fertility.

Priya et al. (2009) reported that menarche and menopause demarcated the limits
of potential reproductive life span in the female. A number of studies had
conducted on this aspect in different endogamous population of Andhra Pradesh
at different time’s. For the present work the urban and rural areas of Kshatriya
women had been taken to study and this population has not studied previously on
this aspect. In the study population it had been observed that, the early menarche
in urban area while late menarche more in rural area. The difference of mean
menopausal age between rural and urban areas was not significant.

Huber et al. (2010) investigated the association between socioeconomic status
and reproductive output which was varied by the source of status and resources,
the woman's education, and her age at reproductive onset (proxied by age at
marriage). They examined the association between a woman's reproductive
output and income and education by using a large sample of US women.
Education, income, and age at marriage were negatively associated with a
woman's number of children and increased her chances of childlessness. Among
the most highly educated two-thirds of the sample of women, husband's income
predicted the number of children. The association between a woman's number of
children and her husband's income turned from positive to negative when her
education and age at marriage was low (even though her mean offspring number
raised at the same time). The association between a woman's own income and her
number of children was negative, regardless of education.
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Developing first & second-order, autoregressive models on

Table 1

annual crude birth rate (1960-2015)
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Year i,';;[? Lagl Lag2 Year i,';:? Lagl Lag2
1960 42.11 1988 32.69 | 3328 | 33.84
1961 41.87 | 4211 1989 32.10 | 32.69 | 33.28
1962 4160 | 41.87 | 42.11 1990 3150 | 32.10 | 32.69
1963 41.32 | 41.60 | 41.87 1991 30.91 | 3150 | 32.10
1964 41.01 | 41.32 | 41.60 1992 30.34 | 30.91 | 31.50
1965 40.70 | 41.01 | 41.32 1993 29.79 | 30.34 | 30.91
1966 40.37 | 40.70 | 41.01 1994 29.27 | 29.79 | 30.34
1967 40.06 | 40.37 | 40.70 1995 28.77 | 29.27 | 29.79
1968 39.75 | 40.06 | 40.37 1996 28.29 | 28.77 | 29.27
1969 39.45 | 39.75 | 40.06 1997 27.82 | 28.29 | 28.77
1970 39.15 | 3945 | 39.75 1998 27.37 | 27.82 | 28.29
1971 38.85 | 39.15 | 39.45 1999 2691 | 27.37 | 27.82
1972 38.53 | 38.85 | 39.15 2000 26.46 | 26.91 | 27.37
1973 38.19 | 38,53 | 38.85 2001 26.00 | 26.46 | 26.91
1974 37.84 | 38.19 | 38.53 2002 25,55 | 26.00 | 26.46
1975 37.49 | 37.84 | 38.19 2003 25.09 | 2555 | 26.00
1976 37.16 | 37.49 | 37.84 2004 24.62 | 25.09 | 25.55
1977 36.85 | 37.16 | 37.49 2005 24.15 | 24.62 | 25.09
1978 36.58 | 36.85 | 37.16 2006 23.65 | 24.15 | 24.62
1979 36.33 | 36.58 | 36.85 2007 23.14 | 23.65 | 24.15
1980 36.10 | 36.33 | 36.58 2008 22.63 | 23.14 | 23.65
1981 35.85 | 36.10 | 36.33 2009 22.10 | 22.63 | 23.14
1982 35.57 | 35.85 | 36.10 2010 21.60 | 22.10 | 22.63
1983 35.23 | 3557 | 35.85 2011 21.12 | 21.60 | 22.10
1984 34.83 | 3523 | 35.57 2012 20.68 | 21.12 | 21.60
1985 34.37 | 3483 | 35.23 2013 20.29 | 20.68 | 21.12
1986 33.84 | 34.37 | 34.83 2014 19.95 | 20.29 | 20.68
1987 33.28 | 33.84 | 34.37 2015 19.66 | 19.95 | 20.29
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Table 2
Model Summary

i Standard E f
Model R R Square e ancar . rroro
Square the Estimate
1 1.000% 1.000 1.000 .02618

a. Predictors: (Constant), lag2, lagl

Conclusion: The coefficient of determination is 1.000; therefore, about 100% of
the variation in this data is explained by birth rate. The regression equation
appears to be very useful for making predictions since the value of r2is close to 1.

Table 3
ANOVAP
Model Sum of Squares | Df | Mean Square F Sig.
1. |Regression 2482.686 2 1241.343 1.811E6 |.000?
Residual .035 51 .001
Total 2482.721 53

a. Predictors: (Constant), lag2, lagl
b. Dependent Variable: birth_rate

Conclusion: This indicates the statistical significance of the regression model
that was run. Here, p < 0.001, which is less than 0.05, and indicates that, overall,
the regression model statistically significantly predicts the outcome variable (i.e.,
it is a good fit for the data).

Table 4
Coefficients?

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 |(Constant) 071 .036 1.982 .053
lagl 2.028 .042 2.010 48.187 .000
lag2 -1.030 .043 -1.010 -24.221 .000

a. Dependent Variable: birth_rate

The fitted model is Y; =.071+2.028 Y;_;-1.030 Y;_, ..(3)
Here we take 2nd order coefficient and test for significance.
The hypotheses used for this test are,
Ho: A2=0
Hi: A2+£0
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Conclusion:
The p-value of 0.001 < & =0.05, reject Ho. conclude that the second order
parameter of the autoregressive model is significant. The model build approach

has led to the selection of the second order autoregressive model as the most
appropriate for the given data.

Using the estimates a0=0.071,a1=2.028and a2=-1.030 as well as two resent data
value is Y55=19.95 Y54=19.66,the forecasts of birth rate for the year 2016,and
2017 are obtained from equation.

¥;=.071+2.028 Y;_,-0.030 Y;_, ..(4)
2016: 1 year ahead Y5z = 0.071+2.028(19.66)-1.030(19.95) =19.39
2017: 2 year ahead Ys, = 0.071+2.028(19.39)-1.030(19.66) = 19.14
2018:3 year ahead Ys, = 0.071+2.028(19.14)-1.030(19.39) = 18.95

4. Findings & Conclusion
The p-value of 0.001 < & =0.05, reject Ho. conclude that the second order

parameter of the autoregressive model is significant. The model build approach
has led to the selection of the second order autoregressive model as the most
appropriate for the given data.

Using the estimated value for the birth rate in 2016 is 19.39 and 2017 is 19.14
and 2018 is 18.95, so declining the birth rate year by year.

Some important reasons for declining rate of crude birth rate are:

« increased focus on family planning,

e increase in wages,

« reduced subsistence agriculture and

e increase in education level of the women.

Government and non-governmental organizations have been encouraging family
planning methods that are cheap and manageable. More than 50% of people living
in the urban areas have accepted the use of family planning methods leading to
low birth rates. Working people in urban areas want better pay, implying that they
have to reduce the number of children so as to increase the time they spend at
their workplace. The subsistence agriculture has been decreasing in the recent
years. This has led to the rise in the cost of living therefore making it impossible
to manage a big family. Women in the recent years are spending more time
increasing in education for high paying jobs.
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(S Hevdhd Geuenmesitenoullsd &y BBHISHEIT

Geurr. emLIT

(pemeTeUT LILL.  SLUIGUTEIT

SOPTUI6YSSHINMB, ST GUGTIGITT HeTITLFld BHe0UTI
FHmFFgmiieier

PRI

Fhis  Beudhdlwmiselsd Gealenmemienid elaLgl, WeIHCRTH Senemibsd  [HlEHLDITS
SIOLWTEMILGSSLILL L FH. Dienashgl o UlTsEpd o ulfeurp SusHTIors Smlug
B 9bs BT SOPSSHET  UBBRSMIL  UGHH6lNed  STewrlILIL L SH6i
SHMTEIOTSSHHT6T LIPHSHLOINTH6T Couenmenteniod OFmifled Lifiba smsefer LFemu
QBB QUET(PL T UTDISBETRT B 1D YBBRISOIL  LUGHB6T  HTeT  6leIml
o el ent. Gnlehdluled GeuLemmul, (LpsveeLUTEd Seml Wiemmul 6UTPHS SHLOlLD6T 6T
aumpaied, @pibdler LweLTED, OBevedlelr  SPiupSIpd  WsLGUflw  Feps
LOTRIHLHMETS CBTERIGabSH. DiFHat LIBGH LHSHHH60 2 _LpsuetTul LOTSI6TTEI.
GouenmewtenOGWITG  LD(HSH [HlEVSHSH6ET  LDTEILEHEMENULD 2 6WITHhSH, Eemeu  6T606VTLD
SOPBSHH6T SLBBHIGMIL LiGHHemed e Copmamiwig) eaims 2 mISHILIGSHSHID
AlFHITE BbEL (Hen] DINLDBBS.

QeUmSE [Blevld

BTD  aUTIPLD  [HleVHHED  LDMEVSHEDHD SlUBOBF S LIGHBEHD © _6lT6rent.
SICz0UTeL HTEHEDHD SleuBNBS FTTHSH LGHBEHD 2 666l SuBHIL LITUIEFF60
WGhdH IUHEDHD SUBMOBSF FMhH LGHBEHD HSH BT SLID &L 60
FihG UGHUWID 2_6iTener. Q6IaITnl HTevalmd BeOLILIGHH Hm6Tdh OQBHTemig(HLILIGHTE
BbEPvsHBEG ‘Brafeon’  ele@Id  QUWIT 2 ewILmuiBpl.  eTeleuend  [BTeUT(LPLD
&606UMIDGL  QUBEWIL.  LGHBEDHD  Flev  BLMiBelled o sfenel. &bH  LI6UMS
Beomisemenuld  (wemBGw  @Mlehdl, (peLeme, IO[HBID, GHUIGHED, LITeD6L  6T6THI
SIMLPSHHEOTT.

LBSUBTHBET Henewt aulil] (PEOBUITEII,

BB CBEUIHD GMlehd LITensn

(PeLeMEL hHememis@ et QWY
LPHSOPSSH0 Bl dl  1dbs Heolain @)  SHelwTs  E60MmeV.  LDEMLD
alefleLeuTdl QHTLT eupl & gBuUBBUTSI, HBHTEIHIDTEL LITenew Hlevld BGHmeatmiid.
SlGITY aUBEHIH LTeDeL BHeVTHS dnlgllenal (LPeLsNeOUD GBlehdIUD DS LD.

FTesD FHhedh Heitenoulet @ e

(evemeuu]ld GBlehd WD (Lpedmeniouiet FHMbg

BovedleOL] BbS! BERGSIT 2 BISSI!

uTemeL eTTLIGHTT Ligeuml Gamenepd” (Feols - 11: 63-66)

©Miebd! Blevtd

LDEMGOU|LD  LDEMEVFTTHS S (Tl GBlehd HeoliL@GdHuied oHH6e SIHLUTHLUL (H
2 pdHd GauemiBld aIUIed 66D SHIBB DILGHUND SiaTsen 1OGHuwmsll LulT
Qauiped Buieondl  aeiBal, SIILGHUTD  alemeMuGHHSGHID FHewer  (PpHeiwl
greflwnisemenl LTBULGL  Lulgmes@sHe0 CeouemiBd. oo &HPHIG —eUNBHMENLI
uulyT & 60D, Bzreir Bairdha60MID, &6V BHEMETULD LIMB6D6USHEMETULD
Goul e wimeomb.  @rmiend  euuiBmit  WewpliysBs  OHDUTGUIL LTEOSHT6T
SRABUGUTT  aumbHe0 Buigid.  BbBHlemeouiled SauTHaild dpbhe  SLemL
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Sl HeaTHmETCWT, © WIMhe 2 _6wie] 6UmSHHMETGWIT, LIGWILILL  SHene0sHemenEGuir
IHTUMTSHHEO BUIGOTSHI.

mLbBHmer HTHHe0 CFHCHT - SIPSHH0

CFWRIAIEIG DIBLH0 (PLRISID S(HAICOWTG” (BB - 47)
6168 euflaelT euruieons  SipsiuleomLD.
(P6LEmEL [Hl6VLD
1B STH FMHSHID B (LPeLENED HlevdHFled UGIDLD HemyasGer LOGH WS
BHBGD. Mol  STUHMLBEHHES BB G mser. eleiGel, SLBLOTHSHEMEN
GuuiliLeTeeEpsGs  (psbeney BV gBBSTGSWD. (LPe0eNeL B0 QL euUT  LISH6D
(WPRAUZID HTEUHMLHem6T GUiHSHis OBTemNgHLILIT TeneoUTed SiuBBIL 6T i
SH(HOLGUT.  (LPsLEMEVHI60 DHETT LITeD SBSHH6L, LITewevd &STUIFHS HUlITdEsHe0,
sulemys semLbe CMITsEGsed, Oeusmtiteml 6BHHe0, GEHUI SHTUIFHSHH ESeneu
SIMATHMSHUD IBHHIF OFaim LB Meomselsd alBml, GeuewiGl GUT(HeTHm6T
QMRS HOHTI(H EenHed pdlwl Geuenevseied FHULIQBLILIT. 6laal, @D (LPsLEM6V
Bev WwEFefL(pd  ®evel  euenTFSfedwCur o wiihgh Hemev  auenTFFenwiGuim
THTUTTHHEO SUIGOTSH).
OBEUISE MlevLd
SLID HL6U FMMHGH Heopd Spdlul GpBuIHe0 Hevddled Wer Ligs@d ursHeauGy
GUTLDEGIBEIT. SieUTH6lT &L BLoJmIS6TIey gnlsbaTam(®, Lew &6 GFhTemevalsd sLedH
Qe et LNgdhd aumUaT. SmmeIDd NghHslul L eismer alBml, 2 6wua|shE
Bouemt(hld  QUIT(HETHMET GUTRIS, o emiedald SUTHLLG OBUISHED Hev  LDSH6EMIT
Gouemeowim@d.  eteniGeu,  [BTET  (LpUPEMLOWD  euuIBmIt  WenwpliysBs  gmIGLD
@bwsselL(pb  seval  euenT&FfAenwGuIT, Hemev  eueTTFSenWBUIT  eTHITLINTSHH60
Buieurgl.
LITen6v  [Hlevld
BTUETIOBMB  LTened HlevddHled il Glgengaamen imnshdHlid C@Tenih Gaul (HeuT
AQUTDAIT. AHHVSHHD LWSISIHSHHS alemenFged WHdh Gmmal. HeV6 @bHev
Ww&EH6T s OCFeoBaurenyd OBTeTeneMUIQLILIGID  I6TOTel B Mid6flled  &Hermey
Geuimed Amigd Gambssenmad Gsmeami(heererr. @bdseil (b Brefleshms
aFMTUTTSHSHE0 EUIGOTSI.

IS [Hlevld
QILIID 6UWIEd FNThd G (PTAUWl I(hG Hevld. @bHleVlIGEH BN CUTHSHTEL
SIpG PHopha  STEIUGHBSH. 2 1pauT  Heodhmspll  UemLBHH LUl
Ceuidlement. OB (PHedw  Leveuensll  GLMbeiTdemenll LU @866l
FWPHTWSHSH60 QHFTT LDHH6T ERMEID 2 MPSSTID, 61ehdGWITT  SiliLIvem6T
BHISTH BT, 2 _ewia)b@Gl LiEhFLIe060TSH O(HS HevHH 0BT alHars ey
aleNydh SHoULBHBH. ORIGHTE  als@ib@ @Iene] @Uule] Sl SHBSI
Qumrmenenr  FLBSBSTW  euPseT LeolLBHEmBen  Heval  eUENTFFUID — H6W6v
auenmFFuyd CHmeoms  eueriTaeinment.

WPHH THBISENEOTTT (LSl 60 LTV LT 60T

LOGT&TT 6uTSHHTeT elenmidBlens eurGunGuim

[HEIIENT  LD(HSHOIDET [HTELAIGNT(LP6NT L TUIGIG6u

2 T Slmeademi(h 2 albghl OoevevdF GFTeLesBy  ((pHanl [ LieiErh:44)

SLBOBIBT, LMBBIHT, MLOHT, CaleTenGoeill GLIHE W[HFH HeOHMSH GUITIDTHBIWISI.
BevsAWwSHed LTeTHl

SHBTLS BTl lgeveien  BHH wemeouled LmeoTm CHTBBOBSEBSH.  EMHIGIGHILD
BamBmID 61(hEBGWD LITeOTH Mg (h LGHUlsd UTUISBgl. imiG BHear BT Gsmeorit
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SHEF  SIMSSHSGL  Oufigid vwaUESSLLGHBH. Uey BHs Dl
QL SITHSTH Tl LSFHed UTUIhHSH DbBHeoll LGHemuwl euemILGHHISBSI. L6t
QemsBul B wTal LHmaF CFbhs STehdUD SHTendbsralsd LGhd, CemsBUL (B
FHTVIHHTal60 26Tl FHTRISLILLL WISHHBESH DIHCH HL6060 HEVHE OB
BT FHlewew BIHEHeT FpbhHewe, OFwmm, Geuseud eretuer. OFUIWLTH UL
STEETH  wTall LHHe0  CHBpGsains. el SJeui(hld  GUTEOTETLITSHS
GINIEILD 2 (hESHHBEL LTITBISleL HevdhHlemer. cpeill DBIH6eT  aiml G (Hid
BLID SlBpsSamL v eial GLWIT QUBEBIETETS.

SeWIL. GUewILD SHewiLenev BHT{HLD
SO (POSleL 6D alenemurBLD
SLEWILT BTWST OF6wIL60mI ST
DIPHT (PHanl 60 2MGHIHET 2a1By (p&an.uell. um: 20, euel: 3,4,7.8)

616318 (Lp&aml_MBLIGTEH, H(H(PHImL 606 FBLIeNLIS FnDISBSI.

Belaummpsledt BHTLILTFT (LpemB LITeOTBMI BT Gleusiten’ QLHEHEGMLUI SHTe0HHED Liev
GBS, efldemenuid BIFD. SeuBpsled SULLILICL  GQUHLD  SHTeUg)IenL W
LSHSHH6T FHohaeIL, SeleamiisbsTteoselar BT QFGB  STeveuTuIsemer UG
uTub. BT eugelleneids &HewIL LDGTENT &IPFFWITed SLFeuTyld OFUIeUT eUULIEOHEm6NEF
Brm GFuiT @QUGHUND CFHGHIaIH (PemBEmend FeHB alenssHa HTBDI
BB, LBEBTH BTBemBL UBlsHg, CeuOpmm BIB® HHeuT o el GeusiGay
GambsvsaTall Geneu Levad LB B msealsd @Or STeusHdled HoDHe0m6e0
auweLE6eMel(Bhe CuBITeng  &lenbLLb.

et ... ... QUITBBT
auemevalT HhHGH CBTIPLEET euedLAL
uemB Sl (WPHSGH H(HEHSH (xgmi: 180 a6 1,2,3)

BT aumdam  Guiiw  sTedauTUisemen  aumenel  LSIH6T GBISH_(HdH HBHHGSLD.
SIHAD bSH BT, CHdbald QUBMIL Ui HoIH6T 2 L UBDLY BiTd HTEOH6I
alleodll Gum@d. HevwenLw euwedHemed Baed LS6iTH6T LI FnBlD. SibBInl L
W@GSHwImed LisiTermiomen euuled &enyGumev Gl BrI Gum@Ld. eugmed 156TE6T L0SHS eni6i
UGbHE BT aubd aupuienet SeNLGGLD. BHiTale LOGHWITeD aIULIeLSH6T160 CFHSHTLOE]T
(PSS 61(PHSH LUHGD FHOOHTHIG BenedHd FhGEen SHTom] Leoflsd gnid
SHMRIGD. SIDeVTHM6NEF  SFBBID  GEBUUIT LS HIBSSHIL 6T STewrlILBLD.
Sbplemeouier  SiFFRIGHeflear  Cxmbm, udw  eutersHed  LMGeaSomed
auemeSELILL L (pupwduler CHmBmp Cureip Sma@0. LFw GB6D EUUICOHEMETEH
FBOleID  OHeiTemed, GUTENLD, LT, LGOT 663 1Of  euendHeln  Gauelwims
SIMLHH (HBESLD.

OsemienL. LTWIST eualbhsH

auewt(Liend wmbL B GourGer (@i - wLIT.40)
616018 LITL_GUILD,

boieuy TSISS! Apsalp UBbg (s3m - um213)
LW BUBLTL 6OBHEHID [HIH6VRIGETN6T BT AI6THH Nl © 6wliTddI eIme.
BovsdwsHed sTalfl
sTalflwmrm GLG BT ged CaHraimidama. amwam BT, Csmheg B1H, CFmp BTH
B ErGseied LUTUIHE euend OUmEGHHamal. srelflwmp Gamp BHILiged Liev
HeeMUTBIHmeNT 2 I THHHOBTEH — DHBT L auemd  10dHd  BILTEF
Qauigleeng). 6miG GCHTHH@ID DBIG6T, AUTUISHTEOHEN, HHeme0H6T 61Nl FnmID
Slemaled GFmp BETH BHSHHeL STANWMBLBIL LTUIFFIITEOSTET TS DBIWIG
SHSW. Uev BrBseier eupfwrsll uUTUIbHE eubSTeOD, CFmpBTOL  SiHermed (1L
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BeienLoenwll QuEIeug TeL, ‘@ralfl Gamp BT BHCs el o Meno o e wig’ erem
Yooaum  smelflwmbpleners  Gummpilent. wenflGuosemey o fflugralw  F&HHamevd
F1HSHeT STelfl wrmpener,

uTL60gTed FBLLTled LUFSHSHH @miswl

CxmLrE GmiBamed GaFmpTsd Gevdbbsmy
GT6OIMI  LIMTL_LQU |6ITEYTITIT.

Feoliug)smyid
FTelD ONbEH SDIIPHTL g dHemen WA DalsbEGD STUIBUTend sTalfwmm, LuliT
allememuld &Teold DIMBIHGH HET GUEND FHEH HTHHAMBG eTTLIMSBEF  FevLILIFH ST
S FNwT QenmiGHTalgHer,

UMY SIIGTHET GUEIBTH LDHEUTUI GUEITHGD - SHTWLTSH

oafl o WG Gurmzal @uilwmil eumd &m@eufl (Feolt - 152 — 154)
61Tl Snpll a6 aIUeiTeNTTIT.

sTalflwnp oefs@D aleThIS6T

‘aralfluflsd LgIlieed QUBEESEHHHIT UTUIMISHTEO 2 LPaITHeT GLIHLOSD6L 63T
ueBaum  Gamflevdseiied FHUBHOMIT. WHGH6eMer UG BT  genFUlL 6ot
uTUIHBHTHAMS. BT QLBHSHE GHUWTD HMTH6T 2 LSBT DIGHeTTeD
asralfl BT  GuiloyFseL el  @mUBL @GHOMBH.  BOLILGBLD — HREDHSUW(HLD
ygitijereomly  sygreumflebalenpent. Lievsuensd @elH6lT QeiBTsd Heobdl SYTILITfbs
sralfl oidlenen BLBES eumSaBTer. Sbs opdw sl dulemer @ LTLeded
@alwiorsd oefsdlemrT i @enmkiBsmelgser,

o ol gwd WHEG P

2 MLHT s HWILISHIOHT6I

alpauT gengd HAMbHSTTLIL

BLBSTUI eumlfl &mGeufl  (Flevlt. 37-39)

Gamp BTG

asralfl  umwioums  Camp HEIG SamBw  SHehend, SHHFS, LTI L RS
Oamewigl. sralflwump  He1  SHenem  MIBEPL6T UTUIHS SHHTL ML [HeilE
AMILGSSHaHABSHI. STAINWLTBID DIHT HeMEMUTBIHEHD OQBTemRIBeUHD SHiflFed
6T [HEVEL  lMETFFMEY  DIeMSHHH.  UGM(PeML U Db [BILEDL ST
ETyewIbHTe0 GaFTDT ‘euemeu etel QUWIT QuBBenT. Gampenyd ‘Hleitel’ T3
CUWITTEID LjeueuTEHeT eupmIELeiTeneT. Bleodhmdd Heiell — Hemnd o (pgl WHS
Boowonddw  Apiniemed oeuTser  ‘deitel’  etel  QuUwIT  QuUBBeT.  “eumedt
QUL gD  SreTEUITUIWLT  euerm(pen W STlAWTBEHI” UMW IFFeIaITed,  WITEn6T
LOBULSHBH Slemaled QFehaTeldll LUITHET HMIPHSH CUGTTHSHE.  DIHEIT6D
GYIEH6T o el UBBTS GHdB &6060THI UTIDHSHET. 10dhEH6T LSl leniwBn
LAPCUTG  auMbhHFHmwenwd  SWIL  LeveuT  OuUHSHS6T, ‘Gomp  euembm®
GrmmiemLS@l’ ereorl UTITLly WA PHSHeT. CFmp BTEH GHeL, SHHIDL, eITMLD, LITHE,
BunepeuBmIGGID, CBFa| (WHeIW mBHEBHTHOHL G0 CUUITELIBBSI.

MBSOSTIOID euTentl B (LpLD:

Bamp BHILIGEL FHIB HTUD (PHD 2 1P| QHTLTUTET BHEBHTHe0HEHID, GCHFa)
wsalw  OFHMOOGEHD  aIeNTHE  aubsHel. 2 LOUGHH Hpbs  OHTHeors
Bmpsal. Campll QUEBBTLHF CFULIGUT([HeTSHEHD alenenOUT(HeTHEHLD CHenealdE
Gupul Leney LIB3 BTHS6ML alBaiulLer. Selurenisd ShHwrelsd Swmbs LIB
BTHSECTH Heit(pensuied HenL GLIBBSI.
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(peGemuiBmIL umTewins efeosyp CFThhs
QUSETOLIH Uy Hlewmu! Lener@uim
oMl GUEHLUWBI BB Wy (2m: 47 a6l 1,2,3)

UL LMW (LpedBUNeneT RIGBIBIBRIL LUTL6D FaBIdBg.

BesAWGHHed el
mEUHWIWITED euLLimewTy BTL(EG 2 ulipmy. QeieunCn Ogemenig BT GG
Qurmenpwimp o ulT Ereung. sralflwrg sulifleusswniseaied CuaFlULIQHSHHD
BumeoBeu  @euaiyemi(h  OLBIBEHID  LMITLLLILL BeTenedl.  edeuenwiwmm — Umpsiul
alougmisenenl  LfumLed, FeoluHsTrd, Hmalewenwm @ LgTeord  Seumnsled
alfleunss  SHTemT6OTLD.
soImUL DIBSHHIeTeNn FBWIT EHHEHD CUAHT SHSHEHD LS DCTH meUeDWl HeD]T
apBauBdleset. FeoT WHWFAL CQUBHESTEL HTD Sjewlbd  DlewisGenm(h BT
aflewemmenL all(poLl BITHSlSIBeTT. SILCLTILSI 2 WILTGD Bengd SHmHalselfler
WS, HmICLrs Sub sBm Hiear @elub qeam Gsiba Curmamns
61(LLIL| &) 63TB6YT.

SHeoguid WPeiteleng wWenen® wiuwleodl (m.171 eu.6i.1)
6160 SQMIGSMIBIBBIL LITL6D 2 elTHHSBS.
BTOLhSSTO euenbd GQUBD LHSLD
@bpreng Heomselad Geaupil L & kG [Heobd. SbHeD SBMIL  LTUIFFEO
2 MLUWG. O(HS H6O LDHH6T LBBIHEDIL L0 SHTe0aUTUIH6T aUPuITss Comemi(h
OFemyl WIS EHHG UTUIFFeT. Ogheiener, T GUTEIE LOJRIGM6NsS ST
BamemevmeneT  SimSHHIE OBTERIL&IT.  GBed, &by Gumesl  uulFTaale.
Gomisemenud gfsmenud SimwsHs BHogdh CHoHHHOHTMILIT. WHS [HeOD
WD  BILIOUMHSSTL  6ueND  QUBBEI. [BT6UeTD o 6ILTaIHTe0  [5l606U6NLD
2 ewiLmengl. aulelsd Gauemev QFUILI S HEHD HenL SHHeT. TBH6T euuimpmyl
yeo Guuibg o posmPedied mFHULLE. [BHiTeuemHSHTe0 LewiLl L  Bleod Hml
wwuBHwmBeoBw  FmbheH  almanFFmed  BHOHWH. S  HleD  LDHSHE
L06UTE@HEMMBUTEL6VTIDED 2 6T LOAIDHSHET LGl LITQET. SieUT HID D L SHHed([HbSHI
SIL BHENeOU|D, LT 1960 (Hba I UTLBEemeoufld Bsmesier galuibd, HBud, BT &b
Bureiis L6y HeneuBEHD CHTBBLOTUNGL. Welger euuipmy o 6w &P esmsiEnb
CUITIRSISTET, Sieuagl 2 6TenGHHelmhbal CLHBHEBHH @B HMEL 2 _6WITA|LD
GeueMiL®BD. HCauHT6T, 1(HSH aUEMHTH HLOIDHHH T CBBH6TEHFUIDTEHAD, Sinja]
aeNTFFSE gbm BSLITEa|Dd @OHbsl abSH. DBGHF FUPSTUW  GUTLDSHEMSUILD
ABLUBD SHHSSI.

LOTRID  (&H6VLDH6V6  CUEITENLD  HINSI6YEmL 6MLD

STID Heupwbd Hremmenientd — GgHeofler

sFlaubd OCamealwiT GosL &TIPBIHEL LSHSHID

udleub FHLliumpibg Gumb (BevsUL: 26)
eledTLgl QURAGWINT FwBml.

[BlemB6 e
B BILIge0 LmeOmwl, STalfl, eneUMU! 6T6TaDID (PSIHBI SLBISEHD DHSLD 616013
peold  Cxmeimsl o  GeuenmemTeniOW|d,  FpHPD  FBLILEHLUI  SHTTEWILOTS
SIMIHHET 6TeILEH DSHHL Beoguied ailendslill Betengl. @eaun@n 10s( Ll
a@lgBw, &Guwiw éHseMer Henevshsd aITDHMS, He DBBRIGIUIID WlITigerd
mL&fled  oumideT Ut Fwbeuefulled Hrer Cxmeiflenr. SuHGeu  LiewILIL L
QUGTTLOMEY  Fep&lD  hSHevSHHe0 Smet Camamlwug eaiug Osafe). miseried
LOGITRUGNTLD  FJEWIL LIL(BaUDSHS SHBHHTeL Bevddly BT S6 GFeveusl @HenmulLb.
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@gemmed FpluTer BHieuenhHenal SeenBl FUPSHTU DEH6T SleneaTal(hld CUBBI
aueNLoTen  euTpallenadill GUBIPIQUID eleTLnS BdHL (BHenguler eutuleons SslbaIs
Gameien (WYHBSI.

LITT6m6Y  [BIT6L&H6IT

1.

BampapsyemT QUT.Gel., MBIGBIBTH, mFel HHIMHSH BHIBUALIL] SHIDHLID,
g aiTene-600018.

ByrFoTenl bHeIT, @.10T., SOIPE eUIeOTHID LeWLT@BD, FTIsST USHLILSLD,
OFeitener-600014.
Bu&d(psal, (PHemL BLIGTEH, HeWILIFH eTewILTLlemrgerd, G&etene-600005.

. CoumsLamdl mTLLAT, B (p. FoLUHSTID (LHIDTSHSTERILLD), Dleroa6ir,

6Jelmeitenl, SLeVLITGSLD, GFeTenear-600116.

@yrenowrlileenet, [BT., HBlevew, DPEHT DWW  BHIBLUSILSSIOHLD,
Hwrsymul b1, GCFerener-600017.

6. yeluyTsCadlse, wenlGwsamev, Sdlaumugliusd, Galiumssd, GFerenear-600005.

SIHTPHS, & SBHeNEhFWILD, CLPGV(LPLD 2 _enyujLb, FmLILFHILISLD,
FH(Heuevedl&ECamentl, ©CFaTenear-600005.
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S @60 2 G - UHHH0 BISG) aleomiauied

&. Greug)

(pemeTeUT LILL.  SLUIGUTEIT

SOPTUI6YSSHINMB, ST GUETIGITT HeTTLFld He0T
FHmFFgmiieier

WIDID]T

@6uGeurm  GmPuier euenyFFuled STeVSHHMBCHBL  AevdHSWIBIS6T LSS
algauld GuBeug euyeOTBHl HWHWTGD. @ GomHule L, SIDCWTY FTibhs
g5 DD, P BB BAISSTGBLET  gBUBSIS  CETeEnd  2_Bel,
Goauppioomfseiesr  HTEsED  GUIEIB  EHTTMIMBISETEL  QEVSHWIRISET LG
algaiGHHenerl  QUBISBEG — euTUIIewHI(h.  SYRFHGoWTHeMET  aUHDBD,DIFH
BuibdHrsHer  auga), ComeBT (H @OeuddWd FHTHHD  YEUIMAISHENTED
SWOPEILTHUND 2 _mIBeLalgaleomsl L Ee0shdlUIbiSeT 2 (heuUTaend [HLOLDTED
SIPba OEmeTen (PRHEBSH. SiGUUTHI 2 (HEUTIH  BTeUsd’ eI@IILBL  Lger
Be0&HEWIDTGLD.

@bFHwmalsd LURSD FHAHTT epdw ‘HFECHFBHBHeN (1856) 616iB eUBISTEN GLOTLH
BTeUed (pHeUL SHmHL CUBIHGBGE. BFHeiien HOPed LdHear @eodhdul  augeoTyl
1879-o0  speiip  wruygb  Ceugpmwsd etenem  epdw  ‘LFsmu  (WpHeduwimy
FHHID’ @b yHersHedmha  COHTLRIGHEBH.SOWN0  CeugbruisLd
Wetewenmulest Lgsmu (1pgHelwn FfeHTHmSHSH COHTLIbHS, L1.o5F @Sgmegouiuifles
sleombumeT  FfSSHFpD, &SI wTHmeuwmaler udwmeug sfsaTww, HOLS
greoglflullesr SHearswrepd GCpremier. Smmdd CHTLIHSI BTeued EevdhaiLLD
eIlILBLD LFHend LGBl QIMmBUITET © _6T6NL SEHhidbemend GCBTeniB  eUTHHSHI-
QUTEUTN], FP&HID, HIIIPH6, THTTHHMTHID, Dipsleluled, GLewTEAWID, eSS WD,
2 eneluwed, O@menoalulsd, WIFHFWD, U LTy LBBILD Eereumyaiuled  6Te6r
2 GTeML&S SlglienLufled Hewih CaTewiCL  GlFedS @B,

Beeuamyaiuled QHTLFLTET LiFHamisen SO DIHSD o eiener. sl(pHHTeny G-
9-&herd FWHW ‘Ul G 260G eadEId YHlaihHed Gifl wreulL  LyHeul]
QarsFHlenr  aumpalwensoll  UHey  QFWILHIGTONT. @b UHID eSSBS
smUGUTmHeT  CxELOUTWLE  SHelwend  F@Bplujeien  eumbdbamaulsd  BmHbHSI
FlbUeumEmen ahSHIS Canjsgs FTeoeumasBL  6hs  MIRSSTENHD  GILIfZID
al@pioyeu]. Sibs gl uiGBuw  Bmm-p-Gemerd  HTeT  LIBHSH  eUeNHS
LOGITEMGMTULD, SHeSTBTT(H  GUTIDHS DG BHTHENEMUID, DIUTHETH GUTDENGUUID  &]5H60T
BLAUIULD LIHL LILTSSIW6ToT). SUILSSHHe0 el Hme0pedBUIaITHd SHTL
UTSHETEIS6T LDLSBUILLG CHGRISmMSWTEL  LienerLIL HeiTeng.

MbdH  HUUTGUTLIYEd  OBEUIHD [Hlev  IDEFHEMTHEL LTHeUTHmeNF  Fhid
BeudHWIBIEeT  ST._(HHOmBar. OHTOLPEIGY Db GUDANQTer  LIFSHeuTaHe6l
SOPaSHE  SLBHOICWML  UGHH6NEO UTPHSH  UBEDBTTH6T.  SHIEIBIL LD
BuiBmasCwr® Gurmy aIMDHmeS BLSHSHID LTHUTHMTHW  15aTeITH6T HID Hlgeot
2 mpliLmed o emienelll QUBEaBeT. QauTsHeT (PSS (PSS HLedener HLOLIGW
QUTLDHEMS GUT(LPLD FHETENLOUEMLULIGUTH6IT. BeUTHEHML U aUTpHmBUTe0 Geuemujeusd
Oz mLiry Wallad  GamBe. HLGOFT]  UTDHMNHEMUI SIQUILIHL WITSHALD
GUTLDAUTSHTTLOTHGLD O®TemTgHLILISTED BTHEHHG &L_60l60 QUTLDE 81
o ulflemmisenmen Leisenentl LBBWw Sy, SjeuBmler OFweoLTGSemeNL LmBsiu
mlewiemBlab WGHwns o etenei. BHHmawl aleuflliseT Cm-ig-Gamerder i
G 2 0@ LIHHH60 Sl 19T L LI (HelTere.
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BRSGW aleomgwied

Qb GUIUILL 10&H6lT HF6T SieL6VZH LIRILITL B GH(1) S FBMIFSLE060 o 6iTer
allevhiBemiEemneT  UmSLILIGSHDH meudHDleenen]. @b NeORSGILITED DieUTH6I
OamanehsG  ofialwed ol Mg wiyay ofioma oPiun  Sipfialuwed
Sl :EI) all6VRIF UIEUTGLD. B3G5 &. BeulbemLIWIT6Y 65T B(HHB
sl s Lesssg.  ‘Ethno’  eaeusmg Gendb, (Race) wsaser, (People)
uewtum’ BE&ep  (Cultural Group) eeiug Gumaper. Ethno  eieis  GFmed  eyuiey
2 udlall OIEIIeNDG HTev DNSI(PHD. g GBILLILL BeaIHmsd D06V LIewTLT (Hdb
GRMeUS GBS WTaiLaluled LeoD Fihs HmeFeamsd o@D, LoTeiLallulel 6t
SlglienLuled LIGWILITL 1960 2 WIhHeuTHeT STIPHSHeUTH6T 6aiB  euensLILUTL 19BGCH
B 1Hlevemev. DIFHM6L BFHBG LTBMIS HMeLFOFTeL CHemeulILI L Fl. e16d1Ceu LOSHH6IT
FHyeisemer  CaupiLmgeiled  GBHUIGMSBETHSE  mBWTEMILL L  Heme0&F6FTe0E6
‘Ethno’ gy&ib. ‘Zoology’ ereiianiid ShIHeEF QFTeLIBE Beneuruimer HODPFOFTL
‘allevmIdluied’  aIRILUSTGID.  alevmdwemeoll UBBIwW  SuITuiFs  alevmisWeOm@GLD.
allevhiGE6T  aTaIDBUITEH LT 19561, LBemausbel LB @GHBeaLILBaIse0eme.
Beiiselt, UFHse, CHell, LW, BHMSD, @Iemil LIJTeniseT Sidlul 6606UTEIBMMBULD
GBEGW. SHESF CFTeLellel  HTEUTLOEL6OTSH 616060T © UNHenL W  CUIT(HEHLD
allevmid o@D,  1950- 196080  oiewiBseiieo  LeLGeuml  EHH6T  HFeiideried
aleVRIGH D6, STOUTRISET DSBS CUWITH6T QHTLTUTET E6SHESDSTeuTaILIsD,
BHG alevmdwed ITUFHSET QHTLmIBN. oG alsd Heisen WS
LIPEISTe0SHH e HHSH  alevni@gGasCath Gameidlas 2 malar SigliLimLulsd Sime
uBpsiw  wyyeufuimer Sfleneush HaibGeT grmenonss  CFSHH  MeuSHSHieierne.
WNHeT HTET TP G060 HHBaMB TP  eIeURIF RIS  HEITEDIeNL L
AUMDASHE 6l6lalmBUT6D  616D6VTID LILIGTLI(HLD  6T6iIemS  DleUe  Heild DIBIHS
mausglelental. obs SPeyds  saehdwHmsBu  BersGHp  alevmisuled
UiibsiGsmeiten (pweodmal. @aiGal. ‘Qeard@ () aleomduelsr SigliLienl WmEgL.”
@embufld). Qom. (OzT.8L) 2012:254-255)

yaasdled Qens@p aleomisuied

af G 2 g USeoneig SSHTUUTSHTHMS WO B LeneoTuwlILIL oY
smHH  HmHalewer UL G  Leverwlu BeTengl. &L BeemyGuiny et Llig
FepadHmapF Csibs UTHeu] Ber Hmelar eutpemer FHAFILCH @I |Hens g6
MBS SHHAUTGD.  pdim  Hemeowenpuienfler BlabayserT Camysslll L HTd
@riFend sreoiLbHSBE. @81 CrIHCHT 1960 BEsms LmarUliLL6ale0mev.
SLBUTLILTed Blapeuer: sLBaengll LFlilled Habeuer aem &k Goupl Hlensvserien
BliydHersmsd dfluy Ll Saienenty. Gusd SeiGaumium gener Lflbgib6smeiten
aFHUTE SLBUTLILled BlobeauaeuTall LemeaTlILL BeTen Ligdulener o Grmipest
GTERIHENTEYILD SLBEemIll UFLLI6D Bldbaussiounasll LenemIul L Ligdulener SO
2 WQFSHSHIHHMTEIID Hmeol LI B SHhHSIeTeNT.

o WIGWHSHIEEMeNS CBHTERIL HmevlILEeMeT S (O — 201) aUBHLD SHMHSWTRIHI
sLBamIL  uriied urseuy Benr  wahseller  eumpaiuied  FHAFILBmer
2 G SHWLSTGD. Bemar GQUIHDLTID (PpSHW  BHaDesefer Lleemeniluied
yewelL' L. &8s 6am@UursCe  srenliLBGalama. 2 GIrioer  sremisenTen
SHemeOLILTL LI’ L BHMBLILIGHSH WITTSH] &L_60681D60 BlBIDLIMeIWLITEL
UeDL S&LILIL (BeTengl. HLab@Hel et LgHssd OFevsd GaTsHIm, Fedeneal LOBBID
G@eFuier e lgllener HHaflebad LGHWTS STemilLBS @mg).

BHG leEIBUIL elailg eulf eufluime GamedeliLBLD LFUMHS afleomidlulsd
afelmerd GUHsHamE. BUUFHasHHd UrH  emeuIsen 1 LNgShHsH
sLBUWenD  BuBosmeiEpd — FowGHHe  pHd  HLGeomguimed  Eemenul
&L GBeomesEnEH@ OFTOID  ONleBISHeoHeMer  aufl  LTHeuT et &6 6T
sLevauT) o ulflemiseT GBisHs WIUMHS SBe] CeueilLBE Bl
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Weiiseier GQUUWITS6IT
BliydHensdHed “Feom, gmged UTemM, Ueteonm, LUIBS, LOTeUETT, HHDTeN, GHIIL,
SHIDLGUTENENT, LSBT, FTenel, LaboSmenienL, OHFbeunmisemnent,&sHeHT, CaHmlLmpLig,
Qu(meur, OBSHHES, &mrleumg, oamflifer, s&meuTed, HeUIGH6T, BLFHHT LOGIH6NT,
semyeullelr, GLigged, GHef, FLIpHmeOWID, LighFeoTemD, HOEBT6D, LOSHEILD,
Gnleuenev”(Coam-g-@eaperd.  2005:152,153,154,159,160,169) 61601 &L 606UTLD  LB6STEH6T 66T
AUIMSHEM6NL  UBSILD  EBTe0, DM (PpSHeUWeuBplie  DHHHIUS (& 6mTHIS6N
GBSHHID uFey GEuItILL (HeiTemer.
&L_60LIMLDL|
Candhym, Fevenel, GMFWTT 6l cpeubHD HLeJL el LgshssF 6lFeoaIs enmet).
WsHs sLGeomowrer GaTHym BB BheumIuid aIfBLSHBBTT. “BHSI (s
alemey GUTL(BID LFFLIGLTHHTEL DBTAIH! (PMBUWTES  6leme0  SHeltell  BUIGLITS)
AUMEL  UTTRIE HOBTERIG(HHHMBTTHET. SLOTOUTeNF BHL LTS G HHBHHTEL S 6060
Gupuginied  seym SHembllwger sTyewions  ESTHCE  GeuefFaliyeelsel
Cafbeen. GLosLemevemU GeMFWT(HLD LOL 6UMeVMUL! FlgVleneuUU|d eumhis HBLOTESE 60
MEUSHHIBO BTG (HHSTT SH6IT.
“ETUIWIT,6U60 QUTRIGMBEI LTHSH eUThIGRIS SLLI LMbLe Gl d@Lb.”
“flediey, LTSS euTmhiE”

“BFFT  MAUSHHWUSHHHG 6mhE CuTal,d] LbIHBHIEGCen o &
Gumui(Hb, H6eueID” (BCgm-1g-Gemerd. 2005:10)

eIy L 1OUEID o emyuwmLed HLed UTbllmerd GBiss UflsHmeod ST BEMBSI.
Guwaub BFQFUIF 6T cpHd &LGeomguile eufl Bemenwt HLGeOmgHEHHES LILITS
CFTELLILIGAUMSU|D  HTEI(LPIYSHEIBS. Snmeld Cupld SipBelmer E6TsE (D
alleomiBluled eTeTml GMILILIL 60TLD.

wyyend el OHTHeopI Lfey
erauyaeMel aUTDSHMBUTED HLOAITD AleURIS BIRIGT S (PSS WILDTET B SHendLl
QupIFeBer. 6160Bal HMHIBEHHESGHID HLOAUTD ANEURIBDIRIBEHHSGHID RemL Guiulsiter
CamLjliemens  Osmewih  allevmidlamas  @elbouTaemBubd  HalbHeluns
amaluBsHdH  oeelondamseisr BB wpp CHTBmHSHET  epevld
SIOLWTEMILGSHSH Siewer eum(pLiLLD, eTdhBTeVmRISaTN60 QTICOLIHSHD CFUIg eTsen
QILIBeNBS HhIBeNg  UTIDLURW  Sflalemeld SiEILAISHOTTID  Dieuiler
GenThIBm6NUID @eiteniln OFuiIglEmenud LaTaUTHeT DIBIHSH MaISHDHI6T6T60N].
“sareiwn@fled ChJ GeueomiBs  aomy uHmerbaml @5 CHTemsvailsd
BmeSFBEH FBTL UTEB ... HSBTIUTE OFHTIH60 61eILH LIFHaITHEHHE e(h
S QFTUUETHSTET. DLQITHS SLevgUieIDd e G mfled GauiGeumiaei
&L Bbhs SFBTiuTm e Quwenys Cal L HGW Diechd) BB GIBTTH6.
SMBOBUWD, SLemeow|ld aIHTHHIT  Cunfleugy Beujsellesr  SieBITL
auTpauTd  @EbHIHTeID @Obs apmbar GeulewLuleud Syewid  HLidlenmed
wyewitb  BFAwd. spTiuTpISE  GBlmeusbsHit  Gumeugk  &mmLer
CalenL&aM1ssh et Geuent, @upliLm, QHBTOUGTEHBT, aufllieduls, © (pel
Gureis  HBMOETHEHHHTHS BT
(Bxgm-19-&emerd. 2005:24-25)
“UITRIBTEL SHMemnged HUledBsH HLeded BBoHGHaIBHBE (Lpeitenmed aufluied
Bure CurBs ysHs Feombeisemen @TewiB (ORI HHBHNTS HBIHS S
Fengevseiled BenTuimtes CBmEHalulHlILTTSH6IT.”
(Bggm-19-@emerd.  2005:24-25)
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Cupenldss uHar aflseleeren QFulg DLQTHHHE0 HLEVM DIHHLTH
BmHBGL aaumSLDd @b GHEUILL umy (sLed) uGHuled FBTSer IHBLOTHD
HLUUPHTO QBFSL  UGSHEG ‘spriurm’  aaumgud STl Geulenl
DUSSHTRIGH  eleemBUS, LG  suendswTer — SBTedE6T  EHUILMBULD,
gpmbaismet Uigss ouighismed  Hreungeded  Feombeidemen o ewreuTsLl
LWSTLUGS SIS BT  aaumSUD  OHFWILGSHISGBH. BFHeeufl  ereuTsel
Slaujsefer Sl Sipflenalll LLGTLGSSHI0mSS CSHRHSH CEmeiTen Lyl emgl.

el BiewTewTSiey
@lIySHesHev aHell GWISHS Jyaufl CFuIFHlenend STenT(LplS Bl
“CaTHITEIIT S LUTHHWe6NT. .. ... JewI(h SMIIL DIHFUIHI 6161 LFLITSHSHT60
GumerdBar. miuglewudF g Crrb o BmiIt utfshs  CEHTWHSH],
‘Cangym Sp HEHHB JeuiBld GambLieh Fpmeten BlenearssEpL’.
“OItu BHevev GaulemLuieien OFTeLeIMIE” eleBTeT BGHmdhym.
“eruiwim Bumerd@sm, QB MIbLIEH FBTHE [HEVEV (LPeT 2 _6TeNE. SenFul Lidh@GaILDT
BFFH Hetaml B grewngul eyl GG Gumuip”
(Beam-19-@emerd.  2005:259-260)
Bupenss Gsuigd amuleoons ‘.. Brenh sl SmFuls’ eem  CumerdBGsm
FPe| el SiHmel 2 BUIILTTSHS OFHTDhHHmT, DiH CSTbLEhFBT  seIBID,
Bmal UsHFHFTelwmerensl eeamSUID Sigilial Dipfieured DPiha meUSHHIeTenend
SPWpYHEBE. “sbumalds SUIB OUTBISSH BHSHBH UTSHWTHEFFLIOTS BF
aflliedwbaTd. BFHL Lgssmy 2amE@Gl CumeusanL g’ (Gegm-ig-Gamerd. 2005:41)
ey Cambh ey @evy OaTepalulhe@Gld SHmeulgsd Hfled PG DleTalenen
maUHBH FMMEN6T UMBMU FnBIAISHTEH DIMIDHEA (HHGWD 2 _MIUITL 6D Di6UTH6N 66T
mlewTeIB IS EGF FTIBTELD.
el mSSe Sifiel
Bz el Feveuens 15TH6T  HSHHIUGHWID OCEHTRILITS  SSIUILPQE GBI

@zeBsa  alurgel  Lemarsagl  aHCr  aubsd  GHMIFSGL  BLHD
2 _MIWITL6m6V& Fnp60TD. iFHICa,

3

“@euisd  dpfw  Cam@rGsomdBl  mauied  HmewigGaomBl  eflwm@eol
Wetemen  Fevedll  umpled  gmewnged Gumil  Gumuid  CBTemIgHHSHTT.
LUeM&FQFIIBI QhH EHTUS LO6iTeT60 SLDLIGVETHEMETULD (h CFrd HITWIL (h
Sewild [HleiiBeuedt, IHCT GHHH UMBWITH 6UbHSH EHeNFeNUISH HEwTL T6.
‘oTeSIed GHF?

‘prasFd] QaTPHS OUSH(HBHT. DBHTD SleUEHDHEG OBTEHFLD HMT6U6D
auFd et UoFdd GHBSST Selwied euFd Hibum. yetem OLSHSHeEHHES
Obs SLSeTen SHeTeT LITeD [HeV6VT QFTIaELOTD’”

(Cgm-19-@emerd. 2005:160)

“sLeled  dev @ MiBeled GHewiewly (PHHILICUTED OFHefeuTdad  Flev
O miEeTed HELRIBEOTEHAD 6UbHSHSHI. HleOFeiB LOTHIESTE FTeD6Tdh &nl L LD
wmiy  wiiurs  0sfibesgl. it UaemGolu  omsd  SITHIHI
MQlILsBaTE G e gl L. GhsHHedemws ol Csmehadld GLfluig
LOTRIBTUI FTewer. dTenen emetall & Anfluigl. eIBUTHID 6Vl FbdHemidhale0
GLULID gl LwoneBea Hfun. Gwhmnd UBB OLHEEndHE —LOmmhISTUI
FTemeNenl  QLSHHW  MeUSHSBIS  CBTHLULTTHET.  Femeuwimted  S[HEBESLD.
LTO&TLLLD SIFHBLoTEGLD.”

(Bgm-19-@merd. 2005:27)
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SluBBlen HSBHeNS FmBISHmeNTD BIG LfiboHleneushgieienet]. EeneubIsde0TLD
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“wmorm, et eTenpuin mf Smes”
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(Bxgm-19-@emerd.  2005:456)
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Hemev(enmuiereny eULABL HHIS GIBETT 6TRILIGI LGV BIBH).
Piger|eniy
BTSSP alevhdSuId GBGHH FHIaSmen GLHLUTEIID BHTLLTT yLS6eMedhHhal
QuBIUD. ghaTalsd jemeal TG OFL] FTIHHEN6N. HENSHBHEN, BLOLISMBSHENT,
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aUpSHHe0 o eienien. SluBlen WaF Fpl FmEBIS6T (RSB RVSHHWSHHID L6y
Cauwtiul_(Helenen 6TLISHBEG ‘O GHlD 2 60 LUHeD HeOe FTEIBIEGLD.
SHIEHERIH T  [BIT6OB6IT

1. @embuflg). Qor. (QFT@UUTAfw) 2012, BTeUeL- HATILI LITJEn6USH6I,BTEULIT

UAHILSLD, 05 6dTener-24.

2. Gmmg-&anerd. 2005, Sl G 2 60@, FHoPen, OCFeene-2.
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WPEHHW BeEHWBISET 6163 Heneoliled Fhid BevbdUILD, @ETENEULITT [HIT6LH6IT,
HmodGme, HmBCosTeneuwimt, LMFHWTT UTL6OE6T S D GLBBIeTeTe.

Lwemment UG e Heweullled Loy CFuis, UGuHmd e Sremih
2 oeafBser 2 eener. @eaubpled BHOH GUWIT BBID WeTarghaed (pHeauflenid
Cam®ds GeuemiBd. Reweu amrlfend QuBBg: 2014, 2015 66w uSHeGauIwl
LI (BeiTen gl

BUDBOD F6TD SSHed

o SMHIE @eVHHUID: SHIBSSHUID, QFHTeOSTLILIWID

o UFHOaewT GbBEHemIhE HIT6VSH6IT

.« OLBHOHINS:  WHGBBIG,  SSHTOMY,  UBHTOMD,  HIH0HTMS,
GDIHOSTMS, HBlenewnt, LFUTL 6, UHBBILILSSEI,

o USSHIUT.®: HHWHsmBoLomL, &Behdl Ut @, WweeLBSLID, LOHIeNTsH
&MEhd], (Wevemevll LML (B, GBBBHeOTEL, LILIgell LTeneD, GLIHLOLTemTBBILILIENL
QuUTHBTOBBILILML, FpLmTeaTBBICLemL

o UPOTERT BPSBMBG:  [BTEVQUITT,  [HTEIDMNSHIgMNS, B6Tem  [BIBLSI,
Oelwemer  BIBUG, &7 BIBUS.,SeTeUS  BIBUS, gbdHlenent LG,
HeoewiOomfl  mbugH, hHemewt  GIPLLHI,  HeDEWILDTENED  BIBENBLOLIGI,
Hmab@mer, Hfababd, FTECHTmer, ULPGWTEH HTaET®, FHABILEhFLpeold,
WHIEWTNEHSTEHS, 6JeuTd, MBHHIEN6V

o DEUHRISTIIWRIGET: HeolIIFSTTID, enlGLEHm60, G6wIL vBHd!, auemeTuTLIS,
Fous FbHTioeud

o mehdmETINWmIS6T: o Hulew Gy STalwd, BISGSWT STalwbd WeFTH]Y
&Telwid, @enmoenll, HeuGad]

aaiml  @alGautT HeuSHWSHBGIL DG  HMEVLILSEEG — gBB  GUeNTeNT

@aIWILILIL RISEHL 6T 2 _6iTenenl. LIQLILIQITHEHEE STaIHMS GBLBHHID alemBuied

BSHE WIS GBI  HIT6uTb S 6N 3IB60T.
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Bhs aumevliaier aumuieorsd SOD BevsH U HHaIVHM6NH QHTLMHHI aUETTHR
Oamewi(h  QU(HeUMBH  BTI(PQHEBET.  DVSHUIBIBET  6TGILEH  6TSHFHEN60T
BIBBTeI(hEmend SLHLSTOID GHTLIHSI euemd GUBEBIOSETIG STl S(HbHEGLWD
GITUSMBE SIEDL TS EbdH eUMEOLILSHHET OIeNLOHSBIGT6TT6T.

SOp Qevsdluid GPSS LB euemeolisH6lT

anfumé sLirser http://azhiyasudargal.blogspot.in pefer Bevéalu &issrdsaier
uspLO QL &), @eweu 200960 smiyflenoll QUBBH. SIWPWTFSLT aain Sbd
auemeLLILLeTe0BaTeor Beodawl uenL_LiLimefgeril et LIGDLLIL|&B6T UL uiedled
B beuBpIeTener. 2009860 @mbaEl 2017 euemy Geuefleubdh Heder LenL L6
HeNGHFH60 ©_6iT6rent.

GBLuTs 2013 eeti  Spemienl. CHiTey QFUISTEL  SIFH60  @6UGUTIH  LDTSH(LPLD
Geuefwimedr  HeweolIHe  LDL LUTENTHeMT  LMLLILSET — HeMHHed 2 66re.
Beaumplled o 6o LemLLLsemenl Gum Hogl Wetelehded (Waeuflenw ESeumnsled
o otef® GauiwBeemsiBLD.

WaLUSS B0 2 _6itenn LienLLILTenTaelenr QuUwiTsefer L iguisd

Sl THOUWT, S (PSHBHIIRISLD, .JTaTl, DICFTHOSHTE, DI,  SibemL,
S Guflweuer, SIBI(PSID, SI.LOTHEUGT, SLBHEUET, SYSIDTHMD, .Gl TLD6wl,
SLeUEILILL D, @hAIT UTTHHFTISH, Senowid,e o7 10GHev6alf, © 10T eUJSHITE6s
2 sieflllL  Smendbal  ueLliumeniseflesr  Ullwed @mg — uHCeubsLd
Gauwigieene. BeuBplled HWWHG Copemauwniselear Hsaed OB, SILGUWED]
BaitaQFuinmed CuTgHId Sauflar LmLY®6T Geuefleumd. Bemeu @T Hevdbdw
oLeuem  auenevliy. Bemer & @haI BHreiseded 9 uEetl 20150  SLewIG
Geueflwmesensy.

aiuel ewemevrny http://subavee-blog.blogspot.in/

GiLel 616Iml F(HHSHIMUI DIMPSSIILBD SHiu.aIJUTERNQWIST, SLODHBTL 1960, Faldniend
LTI L HH60 2 66T STOJHGl) 6D 2amfled @gmio. Sliewuwn - elgmeorl gl
SLHCLTHeT @ewenl Waed, 1952910 WG LIphHeut. HApl euwigh CHTLmid,
Aymal Qusssd OCameimaseied FOUTH O@TewiLeui. 18 @i, oHEHS
gAY, STUICWLTHN uBm, QU alBHMeV, LGHHSWI6 (LPSHeOTeT H(HhHHIHM6NH
SUOIPHORIGL  uyind  eumueut. Guflwmi, ouWwGudset ubmmmemt. Fp alBHenev
SLBHTUTENT. HL[bGH ST BIBBTNRIYBESGL FmbBHeomal GuTgeuTpale. GCFsainears
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seomflowmapled 21 siemiBoel spfflwgrsl  uvelwrBBleal’ Bdh Heir 4581
aEmaiulsd  (auwdHed) alpliu  gule] OuBmpeut. flwsHsTed  eipHESHTLD,
HymalLsamed  erpbGHTD,  HOPWSHSHTO  GeucdBeumd  eleiignid  afy  HLOLD
WYWESESMS (peteneushdl, 2007oud SuewiB, “Syral. Quisss st Guyeneu”
gD BuISEHmS BHpelweut. Seipieueny Slsueuenoliien QUTHIFCFWeOTeNT.
BHHehFLML S ST 61D TSWOHWwedB B W6 ffwir. @eudsdw Syfeueur.
odlwed, eugeuTm, @eudHBHwId elerl  UCm  FHiemmsesd 18 HITeLHEMEI
epHweitenmi.  &LbHSH 40 WIBHNTHS SHOIPBEHHE  HMEUBSFE0  UTLDHSI
QUHBBTT. e Hegl  swelugulipuwieded  ugleesuigieemm.  @eufles
UL LIL&6T Salend 61aiB Hemeolilled @ bOILIBMBIeTeTS.

BouBplen o 66N SShIGH6NTS SFFled, Bevdbdwd, @ BIOLFOFU IS E6I, Fepsib,
OamemevssTl g, BLOYD edialemenb, udie), UsSSIULIguled, Gumzl, Geum
GamlLgaliysser B ibGuByeiener.  View my complete profile - Senewrui
UbBBHMSB 6UeVD eUbSHeUTHe: 839,888 etatiml LIGe GFuIwIILIL (BeiTeTgl.

umeolnd LidsmIseThttp://balaamagi.blogspot.com/2015/09/blog-post_29.html
SOD BevddWd &MibeH eUmeULISHefed LTeoduler UmiG 20140  S16wI960
bz LHCauBmd CFtLL (heTengl. Seumbpled 2014 - @ DOUBBE Eevseuwid
b SHHeUeLH6T 14 FHemeullsbsealsd G IbGLBBIeTenear. 2015860 - 69, 2016860
- 29 areiiml aueMeLLIL@TeD @)L DOILIBMIeTeN HEHeuenevll LSHaCFuigieTenent. 2014&)60
Bmhba BFleumy 76,285 LSIHIFET GLID CUBBIGTNHTE HBHEUD ©_6IT6THI.

29 QeuLibuT 2015, QFsuaumiisdpamn Geueloubs b LOpPTeT6T EHloul elenevLll,
oTeiB  HeMeULiLled (pemeuteu].dl..oCHE U eTETLIOUT 6UEMGULIL, 6TGITLIGI 6T6HTeNT, GUEMEVLILY,
2 _(HeUTsH SHIJewId WTH, SISOILIWeS, euenTFd) GBS HHEULBMEND SHeg
S Beyuled (Lppenowimsd alTdgaleTenmT.Coaild Herdh SUuenL i sueneoliigeut
Hmalpr — 2015 wBpmd HOP Ooawiws He0aldHHIPED BLSHID LOSIHOD
BeosAWIBUT I9H6iT — 2015551560 6I(WRSLOUDBBSHI. sTaTanlenL W OFmhBHLILIENL LIL]
aIpID BHMBS (et CeuOmmigd Gelefiwmearssven aT@IBID (Pa] Geusfwim@Lbaleny
Baubpmigy Geusllougma eI@IBID 2 BIHWSHCBET 6Ty HEH  HIHSHMBUILD
QUpBILW|eTenTT. BFHed(HHSH euemevly, eTeilg Benmb &L (HengLiLienL LTer&enhdE
616161616 LIWSTL(BSBSH 6TSILINS DISILI(LPISBS.

Galas SO Beosdlw euemeveutaed https://kuvikam.com/

Galwb s usHfsms, SO euemelly, &.Cuosdle, Qs G aas
ueLBaum  Henmhidelled QeauelaumABEH. Galwid EemeuTshdHed  alemeLlILF oIS
peubuT 2013910 Srewi® LHCeuBmD 2017 eueny HABLILTSSH HHIS6IT6T LienL LIL|Hen6rT
GMHSGBIBSH. BamPsd Baeuemy 24,789 hits o sengras  HHaIOH6N
o _elienen. @eupmiled Select categories aais Haeoiled I LLLLID, Salams,
s By, FpBmDH, CFUIHND6ET, SHMOWRIGBD, HEHDFFHH QHTGULD6T, 616813
2 siefsmell 2 eitenanr. QauBenmd Csiey QFUIH BLEGHSH CHMEUWITET HBHEUOHMEN
LITT& & (LPIQULD.

Amea0 susemevliyhttp://thirutamil.blogspot.in/2005/05/blog-post.html

S0 Gomfl, Send, Fwowid, uemLIT@, euTpeiulsd, euFeorm QFHTTUTET CQFUIFS6I
Beumnsled @)L 1bELB3I6eTT6T6T. Bbs aUMELLILY, 0Bevdlwimelsd B mha
GeueMeumpadamal. SeauBBiBg o MawulemLwelT SLbBEemIe ealaim G LTHb
15810 Gxpad 200560 GCampmiealsaierentt. Seuflem euemevliy DMI(WaLILGDHSHS60,
ST QUHLSECT | AIEIEELD, MTDS! SIMBTUBHD GlpH!! 61IBI LSHeyOFUIgI.
S0P OGwmPuiesr GuEpewenwub, SiF0 o siten  AQevdsdwGFHer  BCHemens
Fimeubsd OHflTseuTsenmul SOTH6T 2_sienerr.siD GomPuiesT GLmELMmW
SLODTHET 2 _eRimbHIOILTEL LT 2 605D DeuBens LHEGWD. Bewal GColg
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alengaled eumpD ety USHeQFWigieTenTT. FHBSBHWOND SieLToeflenr LHCeuewT :
326555 eteim GPIULIL(Beitenesrt. @@ et eufl HOH UFeyBemend OQBTHHHEUMLD.
auemevligaier o 6MGem  HHSHUD Buwicdoser, wWCFAWS SO Senewwild,
2 UEHSLD EeHENILID, LOTEUEUT 6UMeL Lenedl, H(HSHIHODE CHTewi(B, FHLOWD Wer
Bspxe, 10T BITHBET GWVHH DMHHH SHweolldemer Sp  LeGaumI
2 GTeNLSHBHMH HEMeOLILIHET 2 _6iTeNend DIBIWL(PYSHBa.

al® Hmbued euemevrny http://veeduthirumbal.blogspot.com/, sefiit, w&aFayd
http://tamilamudam.blogspot.in/2010/, aeeowsww http://kalaiy.blogspot.com
Gumeiy UeGaum OSTNBIDBENT  FenHHeL o il SPWI(PYHBH.  SLOLD
BDVSHWIRISET TG OBHTLAHSH euenThH OCHTewiGL aUmHD @ HdB SYSLD.
BHIB HH6UL QHTLTLHET 61hSH DIGNADHES UTTFFILEML [HHI6TENSHI 6lelLend 2 mIH
Qaud eumsuled Bbs IMELILGHET  SIEDDHSBIETENL.  GUEDEVLILLEBET 6163
Bremeuuilenr euUTUNVTHEEVSS RIS CHTLTHSH 6ueNMd CUBBIUBHBGIBSI. D66l
@&mBU  FUPSTWSHBEG aubaT G auemsuled SIMHSBIeTENS 6elLnd b
apeler e o mSHFIWILIGE GBS

OBTSLILIe]y

o umelILSS6T GBSS aladbsnisel, eumevliLalsdr GHTHMLD, euemevLiLLeler
aUTeUTE UBMBIW SH&HeUe0H6IT Qg TeLe0LILIL (H6iT6TeuT.

o OMETLSHED GUMEVLILESET 2 (HUTEHGSWD (LpedB UBBIUD,  6ueneLIL,Sa6r 6ot
GFweoLTHH6NT GSNISSHID SLITWILILIL BTTErTeT.

o FHOD BedHdHU aUmeLLILEH6T, almevlILSH6TNe0 Revdduls BFemelsmell, BuleD,
@mg, BILHD, HalmSH6T GBS HHeULH6, BUBBLID GNSS S [Henyaei
@LID GUBEBIeTENTENS DIBIUILPIYEBIBIBEI.

o blssevalmw  SeitenmBul el FWWSTWLSHHMBEGS euphiGh  CHTasled
siemwsasiu Lhttp://morsmal.no/ta/morsmal-tamil/eueneorigaled  oipemeowT-
BHEHHHTT FBIBHMSHH6I, UTL60H6T, GUBGBITHefe UBGeNlILE6T, OMHTHS6I
GBHDH HBAULHET ITUILIGLIBICTETET.

o S @esdwd  FThs U Qeusdlwmise GUSHS  HBoULSHE
SLU16) QFUILIGILIBIGTEITET.

Sl SSHIIL:

1. &Iem].LD6wTH6mTL 60T, EMEWIULIGHHED HLOD 6UeM6OLILLHH6NT, Lid.11
2. www.ta.wikipedia.org

3. www.emadal.blogspot.com

4. www.manidar.blogspot.com

5. www.mvelangovan.blogspot.com

6

7

8

9

. http://morsmal.no/ta/morsmal-tamil/
. http://azhiyasudargal.blogspot.in/
. http://subavee-blog.blogspot.in/
. http://balaamagi.blogspot.com/2015/09/blog-post_29.html
10. https://kuvikam.com
11. http://thirutamil.blogspot.in/2005/05/blog-post.html
12. http://veeduthirumbal.blogspot.com/
13. http://kalaiy.blogspot.com/feeds/posts/default?alt=rss
14. http://kollumeduxpress.blogspot.in/2011/
15. https://www.yarl.com/forum3/topic/66164jkpo;tiyg;G
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CFslaluied UNILGBEHD FUPSHTWE FhHM6THErHLD

@y, gfseor

(pemeTeUT LILL.  SLUIGUTEITT
LoD

(pemeTalT ). GHWiHmHFTLO

@ewerrIGUITARwWT (@uie]), SIDTUIR|SHHIDB,
STl euenen Tt Hevtenmml &b Heogorfl, SHmEFgmiiieinerd

(o)
&S aumpdemnsuled LauBBsHesds [Hevsw  Gppipenpsamer  @yewiLrullyd
SLEIBBHEHHES (WL UGHSHHMNSHHMeU FhS BevdHBLBIGTGW. HEVEeTYHELD,
HEM6V, HEUTHFFMIID, Lewiuim®, umgbufluib, mrefsd GuramsauBeammpll LIFsuedss
piBUmer FHS HevsHWRIECemUTEGL. @b BTSN &H(HHHIHHMmeN  EGIBID
&HH6T BHHID gBBIS CEBTeTSemeaT. Sipeufluled HEIm Eeveomd: SLMWD BB
il oemr, Guest EmeurHd @heuT g Osmem Bl Ll Gweieno, Seflenio,
SI%l6Y, PUHHD, HANSHBHIAUD (LPSHEUTET LIWILHMm6NS STeVD SLHHID BeTenmul
FWPHTWSHHBES dBSHIHHT LY Fhis Ee0HHIMIS6T HeOUPILBHSHIUSTED ESHM6IF
OQFsialwied GevdbdHWD 6T, 6TaBa GCFaIaluled EeVHAUnhIG6T6D SHTeIlILIBLD
OF6i1alUled LIGRILIHET 61HEHTVF FIPHTLSHBESHID CLTHhSHIeUeTeUTEEa DIenLOHHI6T6T6
alaengl LB oifaBs Beieutuias s Genguler 6Fe0GHIWLITELD.
OzTeTenIoL!  LIGWTL|S6IT
OFeialwued GLOTHHHEEOID  6T60B  FBILTL 19EDIET  (LPSHETENLOUITERISTES —OFHTaiTenLol]
LIGWIL|  SIenLObSI6ToNGL. OHTEI6nD  616BTe0  LASGYD  LIDEHIOWITENSHI 616013 OILITHen6Is
GSNESLD.
SHeneveueiiel euUTUIGNLD
OFeveusadmIGaT aumpwrsamers SLleoT GBIULIGmSUT6D,

“Qurusene o MwBeam? CuTuissHBE o MuiGearr?

SIehFeL LD eTaBTengLl QUTUISSBE 2 MwGe?

GG DIBH6L HELBTL 6T euTUIemouied GILITUIGBHTesn3 6T,

FHribEpe $H58Hmemy Wi’ (®60. 41)
6B UMLedled  Hemeveueiled  euTUIenDeDWIL!  LITITL B&GTBIT. 61601  HeM6VE6IT
QumuiggTer ereBTeL HlevalBev & CHTeSlenal 66l FnBIOUSH6I CLPeVLD C\FHTETEnLOS
BHSH BnEG OCeueaflLGAIBE. BS5SHSHBH THITEVHHBGSL GBLEMLLSTESLD.
@IBID &HH6T GUTUISSTIOE BLHSH CETamiLTed FupHTWD GaiGgid o wibhgl
ST LB 61eB  S(HHHemenr GuBamP H60H0HTEMSL  LITL6D 6uflad6T  eLPeVLD
BLI60T  al61eh@ S 6HIBITT.
L6vaUTSH6MeT euUTUIenLD
FMhIB HTeOSHHD L6VUTH6T GOUITUISDBTIOED GUTLDHBIGT6NTENT. TS,

“eumpgre0 GeuemrigL

Qumul gG8meir; Gul Fnmiaien;”™ (UmLd. 139)
“Qauwur apld SHendhzHeo
auIITSTdeml, od HApOFH BTG (umLb. 148)

61638 LIBBTEmBmIL LML 60 eufleel epeuld FMISLI LIGVU6UTE6IT 6lhHleneouied eumuienLo
SHAUBTIOD UTLDHSHIGTETENT 6lILNS 6IBHBHIS ST BH OB BH6T aufl 10HH6T HID
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SIOBTL  euTpailed euTWlenoenlsd Sl LilgsHs GCouewiBLD 61eiILIGI  LOMB(LPSHLOTS
2 _mITSHSULBS MBS
OUITHIMLOLILIERTL]E 61T
QUITEIHIOL LIeWIL| 6TaTUSH 2 60BIeTeN SIMaTHSH LDSSEHHGHLD CLITHIUTETHTS

BmeHs CouewiBLd. (QUITHIGUTET LIGWHILIEH6T Di606VEHI GLITHIGUTET aUTDAIUID (LPeDBEEIT
61601 n[BEVITLD.)
S|eb1
SlSILTeEl  GomPuwimed, UewLTL LT GaumIul L 6NDIDGHNENMUD  Fildhds  Fnlgll
SlmaTal(hBGSGD 2 M CUIHILILIETUTGD. HNEV6UGT Q(HeUeT Hel L5HI meudHHleiTern
LTETe SieLler Heremwmul SiHeT Slenall Baflul CLHmWMmUIS FpId QTSI
SHE6VALITEITEUGT,

“Plovsdlanid QUfCsH; eumalenid o uiihgenml;

pieid 91T SlenaleaCGp — &myed

smEGsTH GBlehdlll Ud OCsmesi(®

OUEHHECHET BmpdEGD BT Cem® HLGU™ (®mIb. 3)

aerp  elwphs  CuadTBTeT.  HemeveueNel Sl  LFHEHILLL S 6leIBID
BbpHevaleenasd il o WThsHg 6D HMeval FnmIaITeT. aTIHmE 6l b
2 WMhHSHl. HL606T SLHMSB ILeD HemeVaIsT iG] 2 UIThHH 6T6iiml iedresr
SPHHBG 2 M  FmpIFapTer. BnEG —Smevaluler o eilend Gl
wpéFwioery. Slerier uflomeod oenellBafwg eeaml gpild (WwenpGuw @kiE
CrToHsHHHBHTGD. BHHSH Ll Temenl 2 60HlD o oy GCeuewi(Bld 6161
Qurgiewioll  UewTMLEF RIS eudHwd  eumuieond  @FFUPHTUSHBES
TBSHBISHT_ B B!
2 _GLET PLIg 6UTDSH6D
THSHHBGHF CFTMHH 26T 6168 @6inslevemsv. 6T60GeT(HLD B 2 mailenGy eTamID
ampsmauiB HTd CuBs o wimpsh Feflewey BFsFwaTuiwd CuBGEE(HLD
GSUMSLD  LeSleuBd  UTL6ed  eufldelT  epeuld  HEWAWET  LLBIGETBEITT
T(BSHBHIMT HE GBI,

“wrgib ea@r; wreumd GseriT;

SoId BTG UIBT SJ Uy,

QuAGWTeny alwgHsHebd HevBip;

FRGwmeny BHIbHed SiBNEIDd HevBin.” (Umtd. 192)
61 UBBTBm  auflae cpeold o uliTeumposems SUuBena(pemB el Bl &ELD.
6108 QUTIDSHNG DIEILIIGHMBLI, LIGVAUT FnmIBemnT. @& e eudl 61608e0mHID [HID
o meilen. 616060T oam(HLD B 2@y 616 CUTGHIDEILTETENIOULL T 2 c0EHHCHTH
@Uly eurp CouewiBLD 6163 H(HHH ERIGL LIeVeTTH GBS

S (HLOGIILD
FhE  Qeuddlwmselsd  Hpoeod HoOLOUMID  (WedBUBML L6 LUTL 606
OxeMeylILI(h&H1oHE eTmBent. ogGuin(y OHTLJdgnigul SH(HLDGIT(LPEDM3EH6IT

H60H0HTMHUND ST LGB GBS, LDGWIDSHH6NT SHUNGNET 6UGVID QI(HLD LDJL] E)eTmID
FYPSHNWSSe0 BbbHI UBEDBSI 6IILIHEN6,

“loTT QM6 LOTGIGHTHSI DL [HeDBHHET HIeNERIUITS,

PBIOL SbGHeies eifleueod GFuieuresr Guimed” (869. 69)
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6B  (hBHEHBI  UTL6L Slgsefledl cpsold & 6ueOD  eU(BLD  HBHpaleneuLb
wryeLemwulles  UeiLlenemud o (PuEBgH.  DeleupSHD  BaTenBE LD
FUPSTWSHIH60 STEI(PYHFTBENS [HLOOTED 261 (LY SIBIBSI.
all(piHBHTLDLICD
B6veuB  aUMPemEUTeL  SI(HECHTDLIE Liew| Hmevaidd Lsab  Seuwemouwns
UemiLIT@GLD.  el(hhHemeny ISILLLD aHTosTem(B  euGouBml, (PpHelsd GLosdedlwl
GamBsenTed Bevld elgmiilime. aupluievieien gHmiBmeTD, CUITIPE FTUIHSHEMSUILD
dBSHIEFN SHD EeVevHHe0 SRGLTB FnpleuTel. @& LIPHSOPTT LemUTGLD.
Guaub by  EIHHHOED] DUETEHS  HHBMOL HD 2 meilenTaal  &HHSHID
LIGOOTL|6mL_UIGGIT.  6T63TLISH60)60T,

“Gaemilent euHBT Gumeols G,

B mHIEed wWrenoTeld midlpd Cameinsler,

aUeLGTAHIT GEmewi(B, GLDsLEIFH 6T allenerE),

ateVai; Comeamsed! GlFsbeuTSHLD 66T,

GIOTGHMB FmBH SRS, epm’ (S4sLb. 300)

618  SIEHTETBMIL  UTL6VIgH6T  cpeold il (WA SBEH.  Belaumpient
all(pHCHTOLIEL LI  &SMTeOD  HTEITEF  FUPHTWSHHL  QHTLAHSH b
CaTeanihHTer 2 6ilengl. senGo GULIEILITL LT60 FUpSHTUID GoLTh SiwLibHleTengi
GIILMS 2 60T (PGSBS,
QuexTosefleT Guied]
FhpHend 1emevUTled LIBSHHBHI. DML  LOMEVSESGL  LWGTLIBH6USHUME0  SIFHEm60t
L FH0sTeTUTECS LWETURHEBSE. (PpHdH SO Hied LIBoHama. SLemmed
SLOGGL LWSILLTSH Slend Sewiuaimsls uvweaudams. omg wmfhBeo
UBsSama, S WrWsSUUWSTLLTS, i Casluamésls UwWaLGS GBI
®5I6umed 2 _&InsEHD HemevauaibBs o fluleuei 6T6iILIgGHme6IT,

“Lev 2 @I BBIEhFTHSD UBLLITSE DIL6VMS,

weneow|Germ LIBLIlgnild, 1DMeVHE DIMUSBTID 6TGTOFUILD?

BEnETUBIET60 BIDIDSET HIDSGID SYhE DemeriGer.”™  (&69. 9)

e HeUHOHTMHL LMD U6l cpeuld OU6T  SLET6UST  LIHEULENL [HS
I(PIHSOL 6T  CUBCBTTSHY ST  awhsh  HMeva@ISECH  (LpBIleVILD
o Mewowineeienmeimell  eledi3  aumbaiuled — HuiBendemul  I(hSHHIMIHEH MBS
B50FaIaNLID LIWILID FIPSHTULSHH6O MHene0OLIBR3IGTENS.

BBaBlmevmIL
Fhid  BevddniEelled 2 6Temn  QUEHDLITEOTEN OI6  BVSHHWIRIGET  SHBETTL
Blemeoulesind  QUTgIFSTTL BleweoGuwit® HHYHIENEVMLIOU|L 6T HTEILILIBS BT,
LenL LILITeNeT  Hell TN HMBHSH Sl WFH  6laiml  Chrpunssd SMligs
C&meaugdl SHMBIFTTL. DLEOIMeL UTSHHIHIGBET aPluimsd STy HBUS, DISHTeISH
SRS HM1gdh  OEmeenTioed  HHaBemevenoGUITG  Smliugl  CUITSHIFSTTL
HlEmeVUITELD.
SHme0aluleit Lj6vLDLIED
smevaumall LIy Hmevaldsg @reled o mésd eugaisdensv. el LB
SHIGTUSHMSL LIVaUTBTHs Fnpiill LjeoLbL|&esmeiT. &genen,

“up_(hBaues G&mMeL? HTHECeaeT QBTeL?

@Greir, wrenid: @f QumBs Gedl B

9! QPO 6Tl e Galet GBHTen? (®nIb. 28)
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616 LITL6J6D SIp&Heriei cLpeOlD  @ememeUTT  6I(h ST HBHIIBTT. 2mmiTdh@ 6165
plemeoulenear eIty  SISlelIBLe, @Hermed Brer (WL HGuGeaIm, HTHESGeuGenT,
g8peId @h HMewID (el (B FmeyCeuBem 6T Heweval  LieVLDLBIMTEIT.
Beiauty Heneveuenenl LIMpbg HewevaluBd Levbuenew GuoBampiu &mIbesTensL
urLeveuflse ailend @ alaset.

BleweoGu

OFeuaiuled LIeWLEBEneT eeml  [HemevGuml HeneuBLmpisiion  @eusSHwmisCer  &HTevld
SLbBFID, BETGSLBSID, Gmfl SLBEHID eaumbHeimer  elelend G
HemeVSHIHITBDI  al61E (&S B!

SiaiyenLw Gpbehad

FTHe0TH6MeT QUBGDBITHET EMHEUMBD @M GHEVSHHONT DIGVEVT. HTHEV6T, BHTHeV
BHOUBD DSBS (T QHEUGDT Q@HEUT HEMWILUTHEHID DI6LVT. HILILIQUINTHHSHID
SDIGUTEHEHHG6IT HTH6V LOGOTHEH FHene| wewild LfbHd OsmeniienT. Sefl HodEe6l
Lfley Bevemev eTIBID, BenHdH OFHUlaisd HTHeO CTOIDBID FnBICUT. 6T6IILIGHEN6T,

“wmub @b winit galuiGym?
SHENSUD BIHmSWD 6Td(penps BHeriT?
WTeID [BUD eT6ileuld SINSIGID?
@abyeolt Guuwied BT Gumen
SIFILML OBEhIFD HTD HevhHeaTEeu.

210 (@mﬂ:’ 40)
a8 GUHOSTmSEL  uTLed  eaufldeT  cpeld SPwpRSBH.  BUUTL6d
BHlemeuBLIMIML U LITL 6UTGHID. DIH&T H(hHHIHH6 61hBTeVHH MBS HenevHH HBEHID
ST 2 MLWSTGD. Sl L HeneoBupl OCBTewiL  LIeRILE6T  DdHH6IT
FPBHHDBGL GUAKID LWSILLS FQUIHEUWITS 2 6iTeTel. OSSHSHSH EHHTe0F
FPBHHONT  BDLLIYSHSH HTHED H(HOMISSTO UIFSHLFMeWIS  OBTHEMLOMUIL
Bunasdueieneart.  o1EGeau  @TLed  GFelelwed  UemILSeMTeT  HleweoGL
SHETmLOULEML WSHTHBa ST ILIHES IBG.

Sl 5 SH6I6mLD

1B @evsdwmiselsd o steneng lLF Fplurs G bCUBNSHEGD  UemisGern
Sl HSHETEMIOL  LIGHTLITG LD.

Ozuien eufiun®

@liuen e cpeold gBHEMID QT  GTNIMIHMS  LOTHD  MeUSHHIH  OBTET(HSHT6T
Qu(pbLTEID OueRTHeT G Uley UALITEG OCFUICTTSEIT. 6T6ILIGHEMET,

“am auulp 2 _mis eend &L IbLIGGT(HLD,
Qaul QuUImeT auTUISE elelF OFal gmihHIGaIT(HLD,
MOIDT BB eTe OHEFAICUTHID™!! (urfl. 8)

o ufumied euflaeir cpsold SMfiwipdBg. et euuiIBBiGe &@miLD Hhdbs
Gouemt(hLd eT6dTl Flov CIewTH6IT B616wTIYHO\BT6ITETHEB IBEIT. 6160 HeWIeU(HESF FMHDH
QFevaud HewL S CouemiBD 616l Flev GILICTTHGT ARG EIBETT. lluIbddHHHD
Bumii@sv 61D FHewaUHEHEG OCeoupnl HeoLdbs GelewiBd 6lImI  GLewTEH6T  FleviT
PGS OBIT 6TILINS BUILTL 60 6ufldeT alend@Gaamper. @ e, DisbHTeoD
0L (BLOGV6Y 61TV  QUITHHSHID euensuisyd Denpeufm enl. o 6o  (LgHaTBaEI.
QuetisErdE8s o Awgmduw  Bepanfur’ bF  Fplimear @SST0OF  FIPSHTU
0&EHmETUD 2 L LIBHSBID alensulsd ST 60 Didoblenenend pfiul (P&l eimgl.

o wirfbgHenenaseir

o WTShHMINB6N eIl OFeialied LHILSEH6T QW T 2 Wihg BHBEFWID,
SIBEFOFWI, CBTLFOFUID BUTEHBEAISTE 2 WITHHHEm60Tl LIGTL|EH6NTE 633601,
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CamemLSHHBLD
SLOH Goupsitaei Ry INEEETCE OsTemLLIL|s(pLD QUTUWIHSHEUTHENMTSS
HBLDHSHIGITGIGONT.  6160TLISHENEM,

“wmpb Bsmisd; Bl eubdle,
slleum Caremad Hlenmig &uled alipedluwii!
Camene 6U6L QUTIDSHMS [HID Hemelm @eig o ef@wiT!™? (LdB. 49)

eTerdmmT  LeveuT.  eIBelW(hEGL  LeVOILIGRHILITENGISEMET  GULPHISIITE.  LIGY
(PSHBIDTENEOHM6NSH — HhHHTeT. o (BLLMeULD, lewiumeuujld Gupleug L (BLD
SI606VTLOGD 2 euTLIeUBEnBULD OsmenL WL QuBBTTH6IT 6160TLIH 60601
SPWIPYSHSBH.  BelleuTm  eienTHeT  CETLSHBD  SSeuTHMTHE6
B mHpHBleTeNeaT. DHHMBW o WTHHemenl LewLlenend FLpSHTUIPD gmBmTed BT (B
D&BEDHID (LTCEIBBID DIEHLITTH6T. STHID B0 FUPHTUSHH 6D OEBTenL WITer 6l
UeO(HID o efemen.  eTeniBeu  GFeueluled  LeWILB6T  FUpEHTwD  FTHGSH
ST LB BT 616ILIeNE SUUTL 6063 (LPeUlD DINSILI(LPISBSI.

FOWE STUDBB HETenLD

FOWEF SMTUBD SN 6ISILGH CFaIaluled LIeNILISEm6T Qemm@Lh. Semm auiur®
FOWSMSF SMIMD60 E(HHST0 DIBHICa FWFFTTUBB HEIMHOWTGHLD. ESHSH66HLD
FhS QeudHws  FTHHL OIFaTHC  BBHHSH. SLEOUTWSI LSS
BOBAULPILITL Q6D 6THBL Q|EM6TT GURIRIF GTTTHET 6T6TLImS SLILIWIL| 6T EHa B!

BuIBMBLILD QMB 2 _ewiTab
FHhIB  BTVHIHL 1DHH6T BUIBmBmUS OFHulel 2 emITaL 6l  Q&EmILGSHHI
LTS leenerr. @uibensll O meTEeTer  emev, Ofmel, &Le0 GLmeimeneuBed
OmpeusT o _emBeUSTH B euTDhHGIeTeNeNT. &FWLWID eumpHems  OpBwns
B mHHCevuIeHS) Y] Q(h B BICUETLOT S QUGTTTH G FUPSHTUISH I emeot
S UL SHale0enen.  Fauaild, H(HOTQID DS  UETRIBILIL G  aUbhSHTeVILD,
MFAID  MEUGUTOUD  6TETEDILD  FDWMIBET ST 2 (HeUTHaI606m60  6T6dImI
9. sl FlewmepTdHd SlauTaeEpDd GBIUIL BeenTi. SieueurCms,

“Suilgiet Geped B Lal@iel BIBBD 5

H60eUEILD Loemiud [5; CFTeL6llanIsT aUTUINLD [H;

SIBHH@IST S| [B; OBSS@DIGT DS [5;

Caipdel B B LSS WeSMID [b;

CoughaL T @afluyd H; SHmsEHD Sefub ©;

SIDMABBID [6; DIwAIHHaIeT o I Gumpesd K;”"? (ufl. 3)

aeidmal  uTfiumLed. FmhE  SHTeuHHe0 BUBmBUIL @B o ewiTe| SH6eVbhS
B HHHNSH ©_GIJEVTD. TFFOUIS HLGY6T 6TTOBELEVTD &L L LILIL al606n6v. Fhid
FTeVHH0 QFUIe 2 ewiTe| SHHIMBHBHANT ‘FIOWID 616 HBICUToY6wITey Fhid
&H6MemL G Re0en6ev 6TaTImS OF. FTTHTDLTGT DIAUTHEDHD FnpsluleTenTr. S HCal
@weu  FOWF  FTTUBB  HOLUDLW  OFsualulsd  UUTGD.  BdHTen
FWPHTWSHHVID BFOFeIalwed LIewiLHeT STenilILBa 6Bl SemID HSHeT Fleue,
(WP(HBET, FHHoTed GUTEIB SMaTHSHIH CBHUIAISHMBHWID eUaIhIGH GBIt DH6CaI
OF6ieluled LeTILSG6T FIPHTUWISHH Calheis HIBLINS HIDIOTL 2 6w0IJ (L9 6B

Cambpenet ePLTG

UFBBILLSS! DHID FOiThdEH HIT6L DIGIWI. DIFHO SLHIDIPeDBLILIY aAUTT B (LPeDdBEH6IT
ST IOUBalsLen6e. LOMBTES ST SO b &F1ihs  OCarmpeney  eulfum@
STEIOUBIEBSHI. DiFH DS FATTHH  6T6TLISHENE0T,

“o @ Qs wrler suiemy umF®”'* (LUdHm. 88)

ReTeLL (December 2017), Vol. 18



~144~
“.. Olehd e LDJLI6HT
sLayell Suienguler Blemeo® (LHMB. 79)

aeidmal  uABBIIUSSE. Suiemy  weweouledBhs  eiFHHeT G uleuipment
CamBpeneuamdW  UALIL L &SI UHBBILILSSH DigsCen FTamIGLD. CsmBBeame
aufur®  Gumfled  weiiediTdefear  QauppPlemAw PTG (PEOBWTGLD.
@&FgowFFTIUBB OGFelaluled UekiLmardl GS&EHTenF FWPSTWSHOID BHeneobuBsl
BHEHH OB BEHFHTe0 HH6T A GLHUTEOTGeITT Flowb Fmrg FAnesuiel
aufurl generCuw  oIFHD UGS empett.  QUEBLUTCTCRMTEE — GHe0HUIAID
Fpesuwien auPfumBL ou@b. a6 GF6ialuled LIGWHILIE6T FPSTLISHHED HISHSHLOTeT
@ misefled Coummes HBH B TN HLOT6D IBILI(LPIYSEBSHI.

(i)
o OF6IaIWIGD LIGRIL|SH6NTE HeNeUMLOLILIGRHILIE) HeneVeU6T, LIe6UTaH6T60T  euUTUINLDES
FBIE6T FPHTWHCHTH el S(HHH GBS
o S, 2 GLT @I  UTPSHe0, Fewsd GUTEIB GHGUTRISET FUPHTUISHS60
Beveydleiimper.  @UUIQLLLL  GeWIBIG6T  FRIBLILTL60H6T  DleDerdhdHenGLo
FUPSTUSHHBSL LWL S FnlgUIHEIULITS  SHTe0T IGILILIS 136,
o JUL6mD, BHBaHemevenD, HemeuBuml, Haldbperemd CuTE  GFsualuied
UemTLS6T FIPHTWLSHBHTH @Q6iml Hevbd STRILILIBGS GBS
o FHMELEMIDLILIGHIL|, © WITFHSHeMEILILIGWIL], FOUIFFTTUBB SHedlenlo CUITEIE LIGwTLISH6IT
fpbs  UMILBeTS  eleMGHHSTBR.  Sene  FUPSTL  EBEMLD  HeneSHSHID
[HeST3I6TTeNT ).
o 9T GBS dwmplluleien  OFeiualuled LIRILE6T DAISHBHICD  Fhis
Aevsdwmsaied CQUTHHSH SHoLdbHEmer. SeleuTyl LMSHE SLbHGLD
UeiTL&6T FIPSTLSHBE Bepid Heoauld STl (B 636
o FT&HTEUID OQUBB FHIS edSWmseT wWrajb CFsiealued L senL GearGul
eSS GBI, SjeleuTml oMb LewiL®eT eSSt FWPSHTWLSHHBSL
LWIEDIGTeNSTHAD, FUPHTULSHD Gouemedl] MBEGHID LIGWHILE6MTEAID  alemhGHa g
LN g Beleutuieyd Sl By OHeiallILBHHIS GBS
SIMERIHIBLITL IQUIED
1. ol (BH0HTensd HIeLH6T, B, OFehaf Ld ameyed (L) 9, 41191 HALCasm
@ewrL_eroigfluied eTterdBLL, SIbLSST, OFeilener-600 098.

2. a&UJwemiwie. ST, FRISHTOF FUPHTWID, @gewimbd Uiy, mu, CFehsf
s amejerd, Ogeiteneor.

3. e 8l Gamoabsyb. &.60, GFaelued GCHTesled OFDELTY  EevdbaluwL,
Qouwiwiine ugliy, AHbugLd.

4. wTmFWer. O, sHE Bevddluisdled Geuenmewt F(psHTwibd, Buy QFehafl yb
asejed (L) I SIbUSHTT, OF6iTene.

5. smygmbuter. GF, smss OFselwed shsds HOIHs eULiB, Wermdl gL,
LDGIED].
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