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ABSTRACT

“Internationalisation” is an umbrella term in the global knowledge society that
entails diverse factors and target fields which lack homogeneity but rather
systematised by the demands of place and time. In other words, in an era marked
by successive new revolutions including the burgeoning information and
communication technologies, it has hastened yet another phase of global
revolution leading to the re-conceptualisation of internationalisation of higher
education. In this context, the paper attempts to explore dispassionately the
possibilities of stimulating the process of internationalisation of higher education

in India without disregarding the threats and perils immanent in it.
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By and large every aspect of the Indian life in the present century
undeniably in the urban if not in the rural is fundamentally influenced by the
global environment. Fostered especially by means of global connectivity
technology, the influence is rapid and dynamic. However, when it comes to the
domain of education, the trend gets systematically limited to primary and
secondary education sidelining the realm of higher education. Arguably even in
schools, the influence of the global environment is singularly restricted within the
bounds of introduction of “so called” international textbooks and syllabi,
classroom appearance and ambience, and the western emulated uniforms.

Unaware of the global trend in the demand and supply, providers and receivers of
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employment, international cooperation and collaboration, Indian higher
education system remain compellingly unfocused, traditional than experimental.

“Internationalisation” is an umbrella term in the global knowledge
society that entails diverse factors and target fields which lack homogeneity but
rather systematised by the demands of place and time. Put it differently, in an era
marked by the incessant emergence of successive new revolutions, the
burgeoning of information and communication technologies have accelerated yet
another phase of global revolution leading to the re-conceptualisation of
internationalisation of higher education. From a liberal angle it may be identified
as a buzzword for academic and social advancement. However, this prioritised
area though appear ostensibly beneficial, is not free from multiple predicaments.
Falling in these lines, the present paper primarily attempts to locate this alluded
issue from three standpoints such as nature and characteristics, objectives and
strategies and the challenges implied and faced in the field of internationalisation
of higher education.
Nature and Characteristics

Internationalisation, to put it succinctly is a dynamic process of change
that envisages production of new knowledge through cooperation beyond
borders. It unconditionally aims at contributing towards the human, social,
cultural and economic development. It envisions elevating the higher education
system globally competitive. In short, as Yoka Tsuruta observes: since the mid
1990s, “Higher education institutions are expected to play a leading role in
producing new knowledge, providing quality education and research, serving
human well-being and enabling people to face both opportunities and
challenges”(140). Some of the other aims that could be teamed up along with the
recognised broader outline include the possibility of exploring chances for global
collaboration, providing the state of the art education and expertise to link up the
global standards, familiarising the international setting and catch on to the global

mind-set.
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Before moving further, there is a need to differentiate the two terms that
are interchangeably used; globalisation and internationalisation. The term
“Globalisation” is generally used synonymously with the term
“Internationalisation” though they differ etymologically and conceptually. While
globalisation is essentially preoccupied with the nation states and their
negotiations, internationalisation is a process geared towards globalisation. In
other words, globalisation may be described as a process that increases “the flow
of people, culture, ideas, values, knowledge, technology and economy across
borders, resulting in a more interconnected and interdependent world” (Knight
44). Internationalisation on the other hand may be viewed as a “multifaceted
process aimed at integrating an international dimension into the purpose, goals,
functions, and delivery of higher education.” (42)

Many European nations, decades earlier entered into the fray of
exploring the prospects of internationalising their higher education systems. To
cite an example, Sweden engaged in the process of internationalisation of
education in the late 1960s. The United States from the beginning continues to be
the leading country that has spearheaded many new policies and practices
remaining strong till date in the process of internationalisation.

Some of the crucial necessities that compose the creation of the global
human work force include; (i) a good command on any foreign language,
preferably English; (ii) a mind and spirit to take up challenges and initiatives;
(iii) an adequate amount of emotional intelligence to cooperate and collaborate;
(iv) a sound sense for intercultural understanding that can control the
ethnocentric bearings and (v) a superior functional discipline skill.

Objectives and Strategies

Even though higher education is an unassailable force for globalisation,
it remains challenged in serving all the needs of the global reality. Hence a
conceptual framework for considering the various variables of higher education

is to be drawn based on the exigency of time. One major global reality is the hard
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fact that the demand for skilled workforce is bound to expand many folds in the
near future. Hence the quarters for pursuing skill have to be expanded and
empowered. Moreover, they have to be made more accessible and attractive to
both the domestic and international students.

Internationalisation indeed may engage in diverse areas that include:
attracting international students to our domestic campuses, offer students
exchange programmes, provide students study abroad programmes, facilitate
faculty collaboration and dual degree programmes. However, what has to be
envisaged is the movement from student mobility to program and provider
mobility.

At this point, it is inevitable to have a candid appraisal of the higher
education scenario prevailing in our country. Needless to say, higher education in
India has a higher role to play taking into account the demographic specificities.
“China has the world’s largest higher education system, enrolling more than 27
million students. India is in the number 3 position with 14 million students”
writes Philip Altbach (25). The practice of Higher education in India is not a
triumphant case. It is plagued by numerous impediments such as to cite a few
include: limited public resources, over centralisation, dearth of quality
institutions, non-challenging Ph.D. programmes, shortage of faculty with higher
qualification and insubstantial research experience. These factors account for the
weakening of higher education concurrently leading to the growth of surrogate
systems ending up in the hegemony of private providers widening the economic
divide. Hence what needs to be conceived of is equipping the human work force
with quality, skilled in confronting the global economic environment
simultaneously promoting sustainable environment. Moreover, promotion of
cultural development at the regional and community levels and rendering service
to the need of public affairs are yet other factors desired from this process.

Broadly speaking, internationalisation of higher education needs to work

at different levels: centralisation and decentralisation should work
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synchronously. Along with a central body at the national level that engages in
policy making, guidance and monitoring, the universities concerned should also
be given the latitude to design and set the scope and limit of the international
participation. As higher education entails sophisticated and strategic research
oriented studies, necessary checks and balances need to be maintained. Thus
along with these two levels, at the primary level, the colleges concerned may also
be given the role of fixing the level and scope of this process. Hence this
decentralisation not only avoids absolute centralisation, but also guarantees a
centrally decentralised approach that will take into confidence all the
stakeholders which mutually benefit all.

The purview of internationalisation needs to go beyond a short term-
programme oriented collaboration that mostly reduces itself in conducting
collaborative seminars, conferences or workshops. It needs to be envisioned with
sustainable, enduring cooperation and collaboration that will finally give way to
the emergence of new pedagogy, technology, new inventions and discoveries.
However, it must be made sure that the curricular internalisation should never
hike the standards beyond proportion that deter students belonging to middle and
lower classes from taking up advanced courses.

Internationalising the domestic campuses is the other prospective facet of
this process. Domestic campuses have to attract foreign recruitment and at the
same time foster integration of foreign students. A quality presence of foreign
students would promote the collateral development of domestic students’ cultural
understanding, and an increase in enrolment and tuition revenue that ultimately
serve the international economic needs.

Impending challenges

Countries that have introduced internationalisation of higher education
while appreciating its advantages points also to the bumpy ride, the vulnerability
involved and the incipient gap between the policy and practice, rhetoric and

reality. One of the effects of the process of internationalisation is the obligatory
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substantial autonomy the individual institutions need to be endowed with and the
diverse sources of financial support that need to be mustered. These neo-liberal
reforms finally result in relaxation of the university established standards,
empowering the institutions with autonomy. However, the concurrent
consequences would be; grants becoming more competitive, funding depending
on performance orientation, rigorous evaluation and accreditation systems.
Tsuruta while listing the negative factors as experienced in Japan points to the
prolonged financial woes, increasing complexity in recruitment procedures and
lack of overall support structure (145). Other problems that are encountered by
the implemented countries and those that are likely to show up in our country
include:

¢ Issues related to recognition

® Problems involved within accreditation

¢ Intellectual Property Rights

¢ Curriculum conceptualisation

e Course design and materials preparation

¢ Diversity and complexity of academic institutions and systems

¢ Brain drain/Gain

e Faculty qualification and support

Nevertheless, when the world nations forge ahead with practices of
internationalisation, we should not be left behind. Adding to this, the paper
wishes to place a study conducted by Bohm. Accordingly, The Global Student
Mobility 2025 Report in 2002 predicts that the demand for international
education will increase from 1.8 million international students in 2000 to 7.2
million in 2025. (Knight 44)
Finally to round up, let the fact be not denied that India being blessed

with more young work force than other western countries who are about to face

employee crunch can transform into a reliable hub of skilled labour force.
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Foreseeing these potentialities of employment opportunities within and abroad,
we need to undertake concerted efforts to conceptualise, mobilise and perpetuate
the benefits of the dire need of internationalising the Indian higher education

system.
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Abstract

The citizens of a state are entitled to enjoy good governance, fundamental human
rights, civil liberties and security to life and property. But in many of the
autocratic states the world over, fail to provide the desired political goods to the
citizens in adequate measures. Such states eventually collapse because of
mounting tension and conflicts within. Despots rule and corruption becomes
rampant. People become prey to flawed institutions, violence and terrorism. This
paper is an attempt to point out the factors that lead to failed states and how the
public rise up in revolt when the situation worsens beyond all limits. The paper
explores how revolts and rebellions occur with the hope of establishing a better
order through Poile Sengupta’s play Samara’s Song. Essentially a political play,
Samara’s Song explores the dangers involved in a dictatorial regime impeding
democratic values and the degeneration caused due to politics in human

relationships.

Key words: Human rights violation, democracy, ideology, totalitarianism,

surveillance, conspiracy, resistance

“I do have an unyielding belief that all people yearn for certain things,
the ability to speak your mind and have a say in how you are governed,

confidence in the rule of law and the equal administration of justice, government
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that is transparent and doesn’t steal from the people, the freedom to live as you
choose” (Tripathi 107). Barack Obama uttered these words at Cairo University
on June 4 with a vehement hope for what people expect of a fair rule which is

very often repudiated in autocratic regimes.

Nigerians voted for a former military ruler with the hope to bring a
strong democratic government to power that would put an end to prevailing
inhuman acts of brutality in the country. Though it claims to be a democracy, the
recent past itself is testimony to the fact that military dictatorships and grey zone
regimes with democratic institutions functioned as wolf in sheep’s clothing. Or
else we wouldn’t be witness to the gross human rights violations perpetrated by
Boko Haram on a day to day basis. It has been pointed out the rampant
corruption that has demolished the country’s peace. Several thousands were
killed in political violence and about 1.5m people were forced to flee their homes
(Nigeria’s election). The Chibok kidnapping of school girls was condemned all
over the world. The government was inept in restoring peace and failed to bring

justice to the victims.

It is beyond doubt that a strong democratic government stands by its
people. But unfortunately authoritarian regimes which go against the democracy
principle are not that uncommon even in today’s political landscape. Time
Magazine in 2011 listed out the top ten autocrats in trouble. It is not surprising to
find Hosni Mubarak, Ali Abdullah Saleh, Kim Jong Il, Alexander Lukashenko,
Omar Hassan al-Bashir, Mahmoud Ahmadinejad, Robert Mugabe, Emomali
Rahmon, House of Saud, Abdelaziz Bouteflika in the list (Top 10). According to
Juan Linz, “authoritarian regimes are political systems with limited, not
responsible political pluralism, without neither intensive nor extensive political
mobilization, and in which a leader or a small group exercises power within

formally ill-defined limits but actually quite predictable ones” (Linz 255). When
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a single leader with either no party or a weak party gains control by force there is
borne an autocratic regime. Decisions taken by a single individual, the elite, a
junta or an oligarchy privilege a small group. Dictatorship involves a non-
democratic representation. In The Origins of Totalitarianism Hannah Arendt
highlights the uniqueness of totalitarianism, calling it a new and extreme form of
dictatorship comprised of “atomized, isolated individuals™ (323). She posits that
ideology plays an important role in totalitarian regimes. The masses are made
voiceless through an unleashing of terror exacting compliance and the actors in

this mass control are the leader, the secret police and the party if there is one.

Authoritarian regimes continue to subsist due to several factors. Most
dictatorships come to power through a coup- carried out very often by military
officers or, less frequently, members of revolutionary parties. The leader once in
power tries to maintain it at whatever cost. However, there are limiting factors. If
the military is very powerful before the seizure of power it results in military
dictatorship, if the party is seizing power it results in single party dictatorship and
in the case of weakly organized groups single person dictatorships are likely to

result.

Militaries are motivated to intervene when their corporate interests are
threatened or when they lose faith in the existing civilian government. Conducive
conditions like bifurcated and polarized societies and economic inequality pave
way to military regimes. Power can bring out the best or the worst in a person.
But the history of autocracy proves that very often power has bred unfettered
violence and suppression. In a conversation to Richard N Haas, President,
Council on Foreign Relations, Benazir Bhutto the assassinated former prime
minister of Pakistan speaks of General Pervez Musharaff’s military dictatorship.
“...under General Musharaff, has fuelled the forces of extremism, and military

dictatorship puts into place a government that is unaccountable, that is
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unrepresentative, undemocratic and disconnected from the ordinary people in the
country, disconnected from the aspiration of the people.... Moreover, military
dictatorship is born from the power of the gun and so it undermines the concept
of the rule of law and gives birth to a culture of might, a culture of weapons,
violences and intolerance” (Yasir 124). Autocracy may not allow a fair trial to its
political prisoners. Ms. Bhutto gives an emotionally charged account of her
father Zulfikar Ali Bhutto’s assassination inside Rawalpindi Central Jail on April
4, 1979 in her autobiography. The dictator Zia ul-Haq who infact was a close
associate of Zulfikar Ali Bhutto engineered the blood curdling murder on fear of

a failure in the forthcoming elections [3].

Carl Friedrich and Zbigniew Brzezinski list out six basic features that
constitute the character of totalitarian dictatorship. (1) An official ideology,
which would be forcefully made binding on all and consisting of an official body
of doctrine covering all vital aspects of man’s existence, (2) a single mass party
led typically by one man , the “ dictator”, (3) a system of terroristic police
control, supporting but also supervising acting against the demonstrable enemies
of the state and arbitrarily selected classes of the population (4) near complete
monopoly of all means of communication (5) a near complete monopoly of all
means of effective armed combat and (6) a central control of the entire economy

[9-10].

Ideology has played a significant part in shaping the thinking of quite a
few dictators. To cite an example Hitler was notorious for his anti-Semitic aspect
of Nazi ideology. His studies on the Jewish question turned him from a feeble
being to a fiercely cruel anti- Semite. Hitler backed by the Nazi party exercised
absolute power. When a decision was taken no one ever counted. Only the
‘Fuhrer’ had the right to decide. The Constitution of the country was the will of

the Fuhrer. The Holocaust led to the murder of more than seven million Jews,
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Gypsies etc. by the Nazis during World War Two. During the Holocaust,
factories of death, such as at Auschwitz-Birkenau, Sobibor, Chelmno and Tre-
blinka, were built to ensure that the mass murders were carried out. In the
staggering genocide people were machine gunned in batches, shot in the head at
the edge of trenches, burned alive while crowded into churches, gassed in vans or
fake shower rooms, starved or frozen to death, worked to death in camps, or
beaten or tortured to death simply because of their race, religion, handicap, or

sexual preference.

In Cambodia, the Khmer Rouge (KR) regime led by the dictator Pol
Pot between 1975 and 1979 killed one and a half to three million people which is
today called the Cambodian genocide. Pol Pot emptied the cities by killing the
intelligentsia, the professionals and technicians as he was against the bourgeoisie
and its foreign influences. The KR branded a big chunk of the population as ‘old
people’ to evict them from urban centres, and a brutal unleashing of power led to
forceful arrests, torture, mass murders and malnutrition which decimated about
25 percent of the population. Around 20,000 mass graves, known as the Killing
Fields, uncovered is an agonizing testimony to Pol Pot’s victimization of urban

dwellers (Bartrop 244).

Autocracy has led to economic disasters or economic miracles in many
countries depending on those in power. Lee Kuan Yew the first prime minister of
Singapore who drew the attention of his critics for his “dictatorial tactics and the
stifling of the dissent and the media, but his admirers always viewed him as a
benign dictator who ran a welfare state”’(Baru 9). But the situation is far from
promising in many dictatorial regimes across the world. Zimbabwe has seen the
worst of times, under the despot Robert Mugabe who has crushed opposition
with an iron hand, and made a fortune for himself. Zimbabwe is reeling under

inflation and negative growth today. Mugabe came to power in 1987 with his
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party Zanu-PF winning a landslide victory. But his regime has presided over
social and economic decline. Mugabe even as a nonagenerian, continues as the
President by use of force and violent suppression of opposition. He has contested
several elections but through fear and intimidation has managed to skew votes in

his favour and remain in power. (Top 10)

Most autocracies today hold multi-party elections only to create a
democratic facade to hide the autocratic rule. The big question is why hold
elections only to steal them. On June 12, 2009, Iran held a presidential election
whose outcome was pre-ordained. The next day the authorities declared the
incumbent president Mahmoud Ahmadinejad the winner. Protests erupted and
millions flooded the streets. Then world watched while the government

responded with sweeping human rights violations. (Hafner 1)

In the electoral run off conspiracies are hatched and plots executed.
Libel suits are pursued to ensure the destruction of opponents. Faux elections are
often held by dictators where there would be a single party in the fray and the

world knows that such elections are illegitimate.

Freedom of expression is highly restricted and it goes beyond saying that state
controlled television systems within contemporary autocracies such as China and
Vietnam and severe limits on independent journalism as in Zimbabwe, Syria
have detrimental effects in the realization of human rights. There are ample
evidences against bloodthirsty killers, rulers who violated the basic human rights

of their countrymen and women to slake their own thirst for power and fame.

Notorious autocracies depend on secret police who are intelligence
services or police and law enforcement agencies which operate in secret to
protect the political power of an autocrat or a totalitarian state. They are beyond

and above the law. It is common knowledge that Saddam Hussein’s
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‘Mukhabarat’ and Hitler’s ‘Gestapo’ suppressed political dissent through
clandestine acts of fear and intimidation such as kidnapping, coercive

interrogation, torture, internal exile, forced disappearance and homicide.

Dictatorships and uncontrolled human rights violations will continue
unabated if prompt interventions are not done. Military intervention can put an
end to widespread human rights violations as it happened in Cambodia. The
Khmer Rouge was overthrown by a military intervention on the part of Vietnam.
But peace may not always prevail as it happened in the case of US intervention in
Somalia in 1993 and it resulted in the loss of several lives. Several state led
humanitarian interventions have also been alleged as pursuing their own national

security issues.

Seeking assistance from and as part of The Responsibility to Protect
(RtoP) a new international security and human rights norm is a viable option. It is
a concept that addresses the issues of failed states through humanitarian
interventions and ensures the victims’ rights to survive. The civilians themselves
can stage protests and revolutions before the situation goes beyond control as it
happened in the case of French Revolution. States should make global
commitments and sign on human rights treaties at the global level. Even
individuals in conjunction with non-governmental organizations can successfully

agitate for human rights.

There are Human Rights Organisations like Human Rights Watch and
Amnesty International who lobby for specific actions for other governments to
take against human rights offenders including specific individuals for arrest, or
for sanctions to be levied against certain countries, recently calling for punitive
action against the top leaders in Sudan who have overseen a killing campaign in
Darfur. Writers, journalists, social activists etc. can up with powerful critiques

against injustice in democracy and good examples can be had in the writings of
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the French philosophers — Voltaire and Montesquieu who have inspired people

with revolutionary ideas of liberty and equality.

Poile Sengupta one of the leading playwrights writing in Indian English
expresses deep felt concern with issues of politics and ‘good governance’ in her
play Samara’s Song. Essentially a political play, it explores the dangers involved
in a regime impeded by democratic values and the degeneration caused due to
politics in human relationships. The imaginary land of Eos which forms the
setting of the play, stands for any of the fledgling nations today with high
aspirations for democracy and a properly elected government. Thandwai, the iron
fisted lady is felt only as an invisible voice. As the widow of the deceased
President, she has taken up the reins of the country in her hands. Her insatiable
greed for power makes her suspend free and fair elections in the land under the
cover of a prolonged mourning period for the death of its President. The citizens
of Eos await the return of their beloved Prince Ashti nurturing hopes that he
would be able to contest and win the elections and thus restore peace in the land.
Samara, the mute and shadowy central character in the play is a foil to Thandwai
in many ways. ‘Samara’ in Sanskrit means war and disquiet and it is also the
name of a war torn heavily bombed Iraqi city. The tongueless Samara is a symbol
of the powerless state and its people silenced by Thandwai’s dictates. Her song
becomes the leitmotif to resist autocracy for a just democratic rule. Samara’s
wailing notes speak of dry desert winds, of famine and thirst, of despair in the

human heart.

At the outset Eos is reeling under severe economic crisis and the
populace is denied of basic necessities like clean water in sufficient quantities.
Arrah, an urban underprivileged woman, with a fierce survival instinct makes a

pertinent comment on the apathy of the government. “This water government is
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giving. That is why it is coming in small small miser drops...After three days

water has come.” (Sengupta 286)

The playwright introduces three historians who are not merely observers
of the dramatic narrative but are also impaired and therefore prejudiced, in their
recording of the country’s history- one blind, one deaf and the third mute. As the
Marxian dictum goes, “the ideas of the ruling class are in every epoch the ruling
ideas” i.e. the class which is the ruling material force of society, is at the same
time its ruling intellectual force ( qtd. in Appleby186). The historians naturally
have the tendency to record in favour of the ruling class. E H Carr the British
historian who saw real dangers in interpretations that distorted reality vehemently
protested against the view that ‘the facts of history are nothing, interpretation is
everything’ (qtd. in Evans 224). In the play the distorted representation of
history stewards the world of Eos. The deaf man candidly admits that there is no
representation of the poor masses in his ledger as the ink ran out. The three
physically challenged historians play the roles of a modified form of the Greek
chorus and the sutradhar. Their records offer a comment on the abuse of power of

the state by authority figures and the violent exploiter-exploited relationship.

Eos is a pseudo democracy and is presented as a country with a
democratic system only on paper but hidden within, an authoritarian government
which doesn’t allow free and fair elections and the chance to change the rulers by
the people. Thandwai has proclaimed herself as the undisputed leader after the
death of her husband but all her actions are shrouded in mystery. She never
appears before the public under the pretext that she is in mourning for her dead
husband. The citizens experience her presence as a harsh female voice appearing
on telescreens. One gets reminded of Big Brother the enigmatic dictator in
George Orwell’s novel Nineteen Eighty- Four and the imaginary nation Oceania,

a totalitarian state, which keeps its citizens under constant surveillance by the
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authorities mainly by telescreens. Her frequent appearance on a portable screen
could be a strategy to arouse fear, forge an image of elusiveness and project an
image of infallibility and omniscience. She wouldn’t even allow her daughter
Princess Sabah come to her in the first six months of mourning. She becomes a

typical unpopular autocrat through her evasiveness.

It is common knowledge among the people of Eos that Thandwai can cut
tongue which is a symbolic gesture of the curtailed freedom of expression.
According to the Universal Declaration of Human rights, freedom of expression
is the right of every individual to hold opinions without interference and to seek,
receive and impart information and ideas through any media and regardless of
frontiers. Samara the servant girl is a victim of the autocratic regime. Thandwai
cuts Samara’s tongue to keep a secret from leaking out. She manages her
misdeeds through her bureaucracy who are fatly paid to remain loyal to her. She
buys off the unsuspecting Hamun by elevating him to a post in the civil service.
Hamun who is honest to his people doesn’t realize that “in the dark and mire of
politics, one often grabs the wrong hand, mistaking it for an offer of help, of

friendship.” (Sengupta 325)

Conspiracies take place at different levels in the play. As the blind man
points out “the deepest conspiracies start in the family. Father against son,
brother against brother... wife against husband” (310). The uneven relationship
between the First lady and her daughter is based on a feeling of betrayed love, as
of blackmail. Sabah has an eye on the throne and her mother is not ready to

bequeath it neither to Ashti the rightful heir nor to her daughter.

People of Eos know that their hope depend on the return of Ashti the son
of the dead leader in his first marriage. Thandwai offers a friendly welcome to
her stepson and announces elections immediately. But she plots against him and

arranges for his murder as he made his way to address the rally. The plan is
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executed and he is felled by cruel hands just as he was starting what would have
been a magnificent career in the service of his country. Hamun Krabi in his
attempt to save the Prince is also murdered. Samara’s song is silenced forever as

she becomes a silent victim to the cruelty of Sabah.

Repression can also foster conspiracy which brews up towards the end of
the play through a sudden explosion of repressed anger. The dynastic politics in
the play starts a spate of violence. The public rise up in revolt against the
treacherous and villainous rulers. The blind man poses a few questions. “When
do the masses suddenly rise up and storm the Bastille or the palace or the nearest
police station? No historian can actually separate the facts from the chaff, from
the dust, from the grain... What starts as a whisper, a lilt of a rumour gradually,
inexorably turns into a storm, a whirlwind, a cyclone with no centre, a howling
mob with one red eye”(344). The masses rise against oppressive powers and
seem to have lost their earlier disabilities. Thandwai is poisoned by her own

daughter. The play ends on a note of chaos but with anticipations for a change.

Liberty is ensured only through resistance. Resistance may be peaceful
as in Gandhian Non Co-operation or violent as in French Revolution. As
Woodrow Wilson, the former US President maintains “The history of liberty is a
history of resistance. The history of liberty is a history of the limitation of
governmental power, not the increase of it (Wilson and Link124)”. Rebellions,
revolutions or tiny acts of individual resistance peaceful or otherwise have

succeeded in building up of a state free of tyranny and suppression.
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ABSTRACT

The paper attempts to examine the folk behaviours and patterns in the select
novels of Anita Nair. Folk patterns recur in modern literature in various ways.
Entangled in intricacies of their lives, Anita Nair’s character rely upon folk

beliefs to solve the problems.
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Oxford Dictionary of Critical Theory defines Cultural Studies as “An
interdisciplinary approach to the study and analysis of culture understood very
broadly to include not only specific texts, but also practices, and indeed ways of
life”(103). And, Illustrated Oxford Dictionary defines folklore as “the traditional
beliefs and stories of a people; the study of these” (312). Oxford Dictionary of
Critical Theory defines culture as “A set of beliefs, practices, rituals, and
traditions shared by a group of people with at least one point of common
identity” (105). These three definitions establish a close link between cultural

studies and folklore.
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Literature approaches folklore in an objective and empirical way.
Identifying the themes and characters, the writer recontextualises the folk
element he/she has identified as suitable for his/her fiction. Various modern
writers have equipped their knowledge of folk practices into their fiction, either
to define the purpose of their characters lives or to create the milieu. Mark. J.
Smith in his essay ‘A Genealogy of Culture: from Canonicity to Classicism’
asserts that “Advocates of the model are rearticulating elements of the past with
new ones in quite different ways and these will be read in very different ways by
specific audiences at different times and places”(14). Writers like William
Faulkner and Edgar Allan Poe used folklore to serve their art. But Mark Twain’s
The Adventures of Huckle Bery Fin has identifiable elements of folklore in it. The
moral and physical texture of the novel is embellished with folklore. The ultimate
transformation of his character Jim is accomplished with the use of superstitions
(“Folklore in Literature™). This recontextualisation is not an end in itself, but a

means to achieve the objectives of the writer.

Anita Nair, the author of Magical Indian Myths has acknowledged the
fact that she has an appetite for myths and legends. In her fictions, her fascination
for myths, folklore and legends makes her account vivid. This paper is an attempt
to analyse the elements of folk behaviour embedded in two of her novels; The
Better Man and Lessons in Forgetting. The Better Man revolves around
Mukundan Nair , the elite in Kaikurissi and Painter Bhasi, Kaikurissi’s eccentric
genius. Mukundan Nair, the only son of Achuthan Nair has retired as the
Assistant Works Manager, Grade II and had planned his retired life to be spent in
Coimbatore. His reluctance to return to his ancestral village is intensified with
the thought of his brutal father and his dead mother. But the unexpected turn of

events made him change his plan and to return to Kaikurissi.
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Lessons in Forgetting is about the struggles of a deserted wife, Meera to
re-claim her identity. Giri, the Corporate was attracted to Meera because of her
Lilac colour painted, picture perfect house (35). From then onwards Meera has
been his “Goose girl of the Lilac house” (35). The precision and uniqueness of
their life was immediately lost as they were dragged into the larger realities of
monotony of the Lilac colour and the presence of a nagging mother and a
celebrity grandmother. Meera is a famous cook book writer and her recent work,
The Corporate Wife’s Guide to Entertaining has been received well. The novel
opens with a party scene, introducing the reader to the life lead by the rich and
elite and in which Meera and Giri are participating. But towards the end of the
Party Meera notices the absence of her husband and was dropped in her
apartment by a stranger. Giri had left for the better. Meera who has been totally
obsessed with the effort of maintaining a life to Giri’s expectations, is now left
barehand without even the details of what has happened to her husband. All
through her married life she has been Heera, the mythical character who was the
wife of Zeus. She fails to accommodate the reality of being a deserted wife. She
was left with little income and a large household to manage. But instead of
giving up she fights and success follows her once she accommodates her identity
truthfully. Her false identity of Heera has been broken by the disappearance of
Giri. And now she is Meera once again. What had remained permanent has
vanished and newer realities are substituted.

The characters in both of the novels undergo similar mental trauma.
When Mukundan is about to fail in his attempt to adapt to his village life he finds
a saviour in Bhasi. Meera finds answers for her issues with JAK, the Professor of
Cyclones. Mukundan is in deep distress as he returns to his village Kaikurissi,
because it reminds him of his brutal father and his concubine and the subsequent
loneliness of his mother. Above all, his own failure to save his mother from her

domestic tragedy, constantly troubles his mind. Mukundan’s personal tragedy is
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identified by only a single person and that is Bhasi. Their relationship leads
ultimately to a fulfilling one, after traversing through much rough paths. It is a
relationship that does not fit in a normal definition because Bhasi in his social
status holds a much lower position than Mukundan. But the moment Bhasi
identifies the sick soul of Mukundan he is subjugated into the position of a

patient.

Yet, Bhasi is confused because for him, mukundan is more of a friend
and a confidant. But with the poignant knowledge that, every patient should be

3

relieved at one point from the doctor, he treats Mukundan. “... for Cultural
Studies, all aspects of society and culture are related to and embedded in power
relations”(Nayar 48). It is the power of identity [identity of a folk medicine
practitioner] that provide Bhasi the authority over Mukundan. Mukundan, at the
same time in various other aspects, like; religion, education, family and ethnicity
is powerful than Bhasi. The complexity of their relationship can thus be a product
of their mutual subordination. The relations and oppositions in ideology and

ethnicity further intensifies their bonding.

Bhasi is not a trained medical practitioner, but with the skill of a modern
doctor he takes care of Mukundan. He practices it like an art. As Farokh Erach
Udwadia says in his book The Forgotten Art of Healing and other Essays, ‘“There
is an art to medicine, an art based on human values, which immeasurably
enriches its science, art which when combined with science not just cures, but
also heals”( Preface). It is the power of Bhasi’s knowledge of the folk medicines
and the capability to delve deep into the mental artefacts of his patients, which
acquired him the title of a successful folk medicine man. For him the distressed
patient is equally important along with the curing of the disease. Bhasi’s
technique of treatment is almost similar to that of a modern doctor where he pays

attention to his patients’ ailments. Farokh Erach Udwadia has said in the essay
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“The Forgotten Art of healing’, “Listening can provide a therapeutic catharsis for
a patient, an education for the doctor and thus is often the secret of healing” (4).
Mukundan and Bhasi spent their evenings in constant conversation and by paying
attention and not opinions, Bhasi gains his confidence. He judges his patient as a
whole — the mind and the body. He listens effectively with his whole self. In
these ways Bhasi is not just brilliantly characterised by the writer, the writer also
succeeds in recontextualising and restablishing the authority of a rich folk
tradition.

Along with these rich characterisations the writer also discusses certain
social evils which remain in human minds even when they are abolished by law.
The domination of Philipose over Kamban invites the reader’s attention to the
social evil of caste system which segregates human beings. The dominance based
on caste system which normally remains intact challenged by the folk black
magic. Kamban fits perfectly well in Gayatri Spivak’s notion of subaltern. He is
silent. But this silence is taken for granted by Philipose who tortures Kamban for
his caste status. But the night in which Philipose is attacked by the cat he is
petrified and later decides to leave Kaikurissi. The chapter is ideally titled by the
writer as ‘Sleeping Dogs Bite Twice as Hard’ (164). Later, it was Krishnan Nair
who revealed the secret behind Philipose’ hasty leaving. “...Harijans of the
village were kept at a distance for more than just their association with
excrement. They were feared to be Odiyans. Men who had made a pact with the
devil. Men who could snuff your life out if provoked” (167). Kamban’s silence
now is pregnant with meaning. He derives power and authority from his native
knowledge. He who has till then been remaining effaced and spoken for acquires
a position much higher than he was assigned in the social structure. Here again

folklore becomes the ‘science of survival’ (Laugh 15).
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Lessons in Forgetting is an intriguing narration of the dilemma of two
major characters; Meera and Jak. Each in their own spheres is trying to untie the
knot of which they have to find a slack one. Giri, who knew the secret of untying
relations has once advised Meera; “...Patience, Meera, patience. That is all you
need to work any knot open. Keep teasing it and you will find a knot with a bit of
slack and once you do, you are home” (91). Prof. J. A. Krishnamurty is in search
of this weak string in Minjikapuram, the place in which his daughter has been
brutally tortured. Minjikapuram “After the hustle and bustle of Madras, it had
appeared quiet and provincial”’(49). This rural locale is the final place which
dissolves the problems faced by both the major characters. The place which has
been disastrous for Smriti, the roar of the sea waves which did not reveal the
names of the culprits who annihilated Smiriti, everything remained “A bottomless
abyss.” for Jak.

Meera in her attempt to adapt and construct the new identity goes for a
complete make-over. She has been sporting the same hair style for the last twenty
years. She continues, “Ever since Giri came into my life. And I didn’t want to
change a thing. My hair, my home, my dreams, myself. I so wanted it to be what
he wanted”. And when the salon girl suggests the necessity of a new look Meera
thinks, “It’s time I became a new woman. Someone I would like to be” (198). Jak
and Meera are on their path of transformation and the backdrop of Minjikapuram
accelerates it. The rough weather and the angry incessant roar of the sea waves
and the unyielding nature of the people, signifies the agony that Meera and Jak
are undergoing. Here thus the folk locale grew to the level of a determiner of
people’s fate. It was their superstitious resentment towards girl children that has
dragged Smiriti into the mire she was caught. But at the end of the novel the only
sign of hope about Smiriti, is given against the ebb and flow of the sea waves. The
moment at whick Jak arrives at the truth of what has happened to Smriti at
Minjikapuram, Smriti regains her memory. Minjikapuram liberates Kala Chiti

and Meera from their false identities. Meera is saved from her false persona of
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Heera and Kala Chiti from the bondages of a loveless marriage. In their struggle
for freedom, all these characters reach their own haven, in the milieu of
Minjikapuram.

From a structuralist point of view anything that generates meaning
through certain forms of representation is a ‘text’ (Nayar 50). The folk milieu
constructed by the writer in her fiction constitutes her characters identity. The
meaning generated depends on our understanding of these folk elements. Folk
elements structure the grammar of the lives of the leading characters; the rules
that will define their lives as a success or failure. Thus the characters become

signs and folk behaviour their signifier, providing them with a universal identity.
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ABSTRACT

Fantasy has the longest and richest literary heritage of all of the forms of
genre fiction. Indeed, fantasy could be said to be the progenitor from which the
other forms came from. Fantasy has been distinguished from other forms of
literature by its style and its freedom of expression when an author has the ability
to use any story telling element to strengthen the narrative. Different writers,
scholars and critics have defined fantasy in different ways but what it exactly
means is elusive and hard to define. J.K.Rowling has created a sensation in the
literary world by writing Harry Potter novels series which has attracted people
of all age groups. Rowling’s creation has infused the imaginations of readers of
varying age groups - children, parents, and grandparents. The cultural tsunami
suggests Harry Potter is not a passing fad. This study aims at defining fantasy
literature and finding out how and why it is different from other forms of
literature. This article also attempts to make an enquiry into the cause of

popularity of fantasy literature in general and Harry Potter in particular.
Key words: Imagination, Made-up, Magic, Wizard
The popularity of fantasy has risen swiftly in recent years, an increase

accelerated by prolific and talented writers determined to change the way fantasy

is written and by the proliferation of fantasy in multiple mediums- the novel, the
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graphic novel, the video game, and film- changing the way fantasy is
disseminated.

According to the Oxford English dictionary fantasy means, “A pleasant
or desirable imaginary situation, the faculty or activity of imaging improbable
things.”” Fantasy is a fiction or a “made up” story that has elements or parts that
are not realistic. Characters may have magical and supernatural powers or use
some futuristic technology that allows fantastic things to happen. It is a genre that
is generally concerned with the conflict between good and evil, and with the use
of magic.

Fantasy allows children to live in an imaginary world where anything is
possible. Everybody loves fantasy because it gives freedom and relaxation to
them. Fantasy cannot be successful, however, unless it is grounded in logic. The
author must provide strong characters and explain the fantastical world in great
detail.

Fantasy, derived from the word fantastic, exercises our sense of wonder.
The fantasy genre gives writers the freedom to explore ideas unchained by the
restrictions of writing stories set in the real world. This is the appeal for the
writers. The fantasy genre is rich and varied. It means different things to different
people. Writers love the freedom, the genre gives them to explore themes and
ideas. As Kate Forsyth says:

I think fantasy is best described as a kind of fiction that evokes wonder,
mystery, or magic, a sense of possibility beyond the ordinary world in which
we live, and yet which reflects and comments upon that known world [05].

At the most basic levels, fantasy can be defined as literature which
contains elements that do not or cannot exist in reality. There are, however,
connotations attached to the genre that must be taken into account when defining
it. Most of the writers agree that fantasy is heavily based on the on the roots of

folklore and mythology, and contains archetypes that are universal. Quoting
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author Mollie Hunter, Beth Greenway relates that “ There is only a succession of
folk memories filtered through the story’s tellers imagination, since all mankind
shares in these memories, they are the common store on which the modern story
teller must draw in his attempts to create fantasy’’[3]. Fantasy is also usually
considered to be a genre of quest stories, those stories in which there is a journey
being undertaken by the characters in some fashion. Most fantasy stories involve
heroes, and many of these heroes are those who start from an ordinary or
underdog status and have become heroes.

Fantasy, surely, is dragons, elves, broomsticks, fairies, ghosts, vampires,
and anything which goes bump in the night. The most obvious construction of
fantasy in literature and art is the presence of the impossible and inexplainable.
This helps to cut out most science fiction (sf) which regards everything as
explicable. The genre starts at the point where science ends. Different writers
have different views about fantasy. Some of these are:

1. Katherine Hume understands fantasy in terms of psychological and aesthetics
response to mimesis.

2. Tzvetan Todorov’s ideas about fantasy narrow the field to a very tiny sliver,
in which only those texts that maintain ‘hesitation’ are fantastic.

3. Rosemary Jackson understands fantasy to be a ‘literature and or desire’, a
term picked up by those interested in the psychology of the fantastic. Jackson
also argues that fantasy is innately subversive, in that it offers alternatives to and
escape from the ‘real world.”

4. Colin Manlore regards fantasy as a form of allegory, and his selection of text
is highly coloured by this.

Fantasy and not realism has been a normal mode for much of the history
of western fiction (and art). The ancient Greek and Roman myths, the medieval

romance and early modern verse and prose texts all commonly use what we
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consider to be the tropes of fantasy: magical transformations, strange monsters,
sorcerers, and dragons, and the existence of supernatural world.

The earliest forms of written fiction that we have from the ancient world
are works that we might understand as fantasy and which have influenced many
modern fantasy writers: stories about Gods and heroes, such as the epic of
Gilgamesh and the works of Homer. His Odyssey, which includes giants,
sorcerers, and monsters, is a harbinger for much later fantasy fiction. The first
modern fantasy writer is usually considered to be William Morris. He combined
imaginary worlds and the supernatural in the late nineteenth century with a series
of Medieval- romantic novels including The Wood beyond the World and the
Well at World’s End. But it was in the early 20" century when fantasy really
started to gain a foothold with writers such as the fairytale lover Lord Dunsany,
who wrote The King of Elfland’s Daughter. Fantasy fiction has always been
more about visionary ideas then it has been about the writing.

The popularity of fantasy genre has continued to increase in the 21"
century as evidenced by the best selling statuses of J.K.Rowling’s Harry Potter
series. The American Library Association’s Office for intellectual freedom
announced in January 2000 that J. K. Rowling’s Harry Potter series was at the
top of the list of challenged books in 1999.

The Harry Potter series consists of seven books that follow the life of
Harry Potter. At the age of eleven, Harry, who is an orphan child and lives with
his uncle, aunt, and cousin, discovers that he is a wizard and that he will attend a
school where young wizards and witches learn how to perform magic. Together
with his two best friends Ron and Hermione, Harry fights against his greatest
enemy Lord Voldemort, the most evil wizard of all times. Voldemort had tried to
kill Harry when he was one year old, before disappearing for many years. Harry
soon discovers from Albus Dumbledore, the headmaster of his school, that

Voldemart will return soon. Meanwhile Harry attends the school and grows into
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a very talented and brave man. He fights with Voldemort on his return several
times in the series, until he defeats him in the final battle.

The Harry Potter series is completely a fantasy not reality. J.K.Rowling
has incorporated all the elements of a good fantasy in Harry Potter to make this
work interesting and readable. The series features the struggle between a band of
plucky heroes against a dark Lord and his minions. The Dark Lord has previously
menaced the world in a prior incarnation and defeated, but is now returning, a
fact initially greeted with scepticism in some quarters. The central hero is a
chosen one whose destiny is to defeat the Dark Lord, as agreed upon by
everyone. The series features conspiracies, political intrigue, and notable magical
battles. The series incorporates numerous standard fantasy creatures and
monsters, including centaurs, dragons and griffins.

Some critics suggests Rowling’s books are popular because they provide
an easy escape rather than because of good writing. The reason for the books
popularity has to do with Rowling’s ability to write in multiple genres
successfully. Harry Potter novels do not fall into one genre: there are at least ten
different types of stories being told in this novel series. These novels are a
gathering point of schoolboy stories, hero’s journey epics, alchemical drama,
manners-and-morals fiction, satire, gothic romance, detective mysteries,
adventure tales, coming-of-age novels, and Christian fantasy. These
characteristics of her writing work together to attract readers of all age and of
various reading interests.

Fantasy has crossed over from cult fiction for dreamers to main stream
consumption, and its market has continued to surge. Fantasy books are not for
one particular age group; it attracts the people of all age groups. Due to its
increasing popularity, librarians continue to stock their shelves with the newest
titles in the latest fantasy series; film producers continue to make millions of

dollars on movies based on fantasy books; and, more telling than anything else,
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readers continue to read them. Fantasy creates hopes and optimism in readers.
The hope and optimism can easily carry over into an adolescent’s real life.
J.K.Rowling is one of the most popular and successful writer of fantasy
literature. She has been hailed as a clever, imaginative writer of books, whose

Harry Potter series, have enticed children into reading again.
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ABSTRACT

In modern society gender and caste give identity to a civilization. With
respect to Indian culture, they give a distinct identity to its women. Women are
endowed with the identity of a sacrificial figure with forms like womanhood,
motherhood etc. confined to the walls of these forms, women are forced to
suppress their desires and emotions. This paper is an attempt to map the
relegated life led by the female protagonist in Lalithambika Antharjanam’s

Agnisakshi.
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Gender is a term that has psychological or cultural rather than biological
connotations. It has been a concern for both society and literature from the
ancient times. A caste may be defined as a collection of families or groups of
families bearing a common name which usually denotes or is associated with
specific occupation, claiming common descent from a mythical ancestor, human
or divine, professing to follow the same professional callings and form a single

homogeneous community.

Although women have been active agents in the society, patriarchal

thought has always tried to relegate them to the margins so as to obscure their
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history. Lalithambika Antharjanam presents the struggles and sufferings of
women in the discourse of patriarchy through her women characters in the novel
Agnisakshi. The novel is a feminist attitude towards the search of self-identity of
its protagonist. Her protagonist breaks out of a Namboodiri lllam and embraces
many identities like a social reformer to a Gandhian politician and finally
becomes an ascetic. It deals with the problems of the upper class woman who in
spite of their belonging to the upper castes enjoyed little freedom. The
protagonist of the novel goes through four stages or states of life. As Tethikutty,
sister of P.K.P.Namboodiri; as Devaki, wife of Unni Namboodiri in Manampalli
Illam; then as Devi Behan, who struggles for national liberation and sacrifices

her life for national service. Later she becomes Sumitrananda, an ascetic.

In the light of Kate Millet’s Sexual Politics (1970), cultural discourse
reflects a systematized subjugation and exploitation of women. Millet claims that
personal relationship between men and women are fundamentally political, and
become the paradigm for all other relationships within patriarchy. The term
politics in her work refers to power-structured relationships, whereby one group
of persons is controlled by another. It is the mechanisms that express and enforce
the relations of power in society. Male rules over females as a birth right priority
which results in an ‘interior colonization’. The principles of patriarchy appear to
be twofold: male shall dominate female, elder shall dominate younger (35). In the
novel, Aphan Namboodiri embodies the hegemonic power of man, who wants to
crush the liberty of the females. He has the central power and his decisions are

final in the Illam. Everyone acts according to his will.

...Aphan Namboodiri looked after the family affairs and practically ruled
the Illam. Paddy from the best fields of the village poured into the
granaries of Manampalli. Majestic elephants stood at its gate. The rents

from lands were cashed, and the money kept with usurers multiplied with
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interest. It was well-known that there was nothing impossible for the
powerful and diplomatic Aphan Namboodiri in the land of Kerala.

(Antharjanam 24)

Sexual Politics defines politics as a set of stratagems designed to
maintain a system. Sexual politics obtains consent through the socialization of
both sexes to basic patriarchal politics with regard to temperament, roles and
status. Temperament involves the formation of human personality along
stereotyped lines of sex category based on the needs and values of the dominant
group and finds it convenient to assign stereotyped roles to subordination. Thus
docility, passivity and ignorance are virtues assigned to females whereas
aggression, intelligence, force, and efficiency are assigned to males. In terms of
activity, sex roles assign domestic service and attendance upon infants to the
female, the rest of human achievement, interest and ambition to the male.
“Women had no history, so they were told and they believed. And because they

had no history they had no future alternatives” (Kaur 22).

In terms of activity, sex role assigns domestic service and attendance
upon infants to the female, the rest of human achievement, interest and ambition
to the male. Role decrees an elaborate code of conduct, gesture and attitude for
each sex. As to status, a pervasive assert to the prejudice of male superiority
guarantees superior status in the male, inferior in the female. In short, the
ideologies of a patriarchal society can be divided into three categories; they are
‘status’ as the political component, ‘role’ as the sociological component and

‘temperament’ as a psychological component.

Devaki, in Agnisakshi, is born and brought up in a Brahmin family which
is liberal in its outlook and viewpoints. She is educated and from her brother
P.K.P.Namboodiri she accessed books and magazines. But her life has changed

when she became the wife of Unni Namboodiri in Manampalli Illam. Her
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marriage demands confinement into the four walls of the Illam. Her husband has
failed to understand her. “The lives of Namboodiri women should be confined to

the precincts of the kitchen and prayer-room” (32).

According to Devaki there is no guarantee that Unni won’t become a
mendicant. He has married her to have a successor in the family. Now he is on
his phase of grihathashrama. He needs a wedded partner for his religious rites.
Even at night time, he used to enter the old custom at Manampalli Mana. Unni’s
mother is a typical Namboodiri woman. She accepts the orthodox rigid rules and
manners of the patriarchy. She is very particular in sticking on to all kinds of
routine and customs. Unni decides to be a brahmachari for one full year as a part
of the death rite of Mad Aunt, the wife of the elder Aphan Namboodiri. Thus
there is no sexual relationship between Devaki and Unni. Devaki is completely
ignored by her husband. She never gets her husband according to her wishes. She

has to suppress her sexual desires. Unni doesn’t consider her.

Simon de Beauvoir explains that women have always occupied a position
unique among the oppressed sections of mankind. It is evident in Devaki’s

words:

I do not represent any particular community, religion or society. I am
the representative of the womenfolk who have been subjected to
suffering for centuries. Looking at this truth which stands before you, the
veil discarded, you may curse or bless. But this load of sorrow which is

our very own was your creation... Remember that. (Antharjanam 70)

Unlike all other oppressed categories women are numerically equal to their
oppressors, men. Unlike those persecuted on grounds of race (African-

Americans or Jews) women do not have a shared history. Unlike those oppressed
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on grounds of class (the proletariat) women have always existed. The

subordination of women is not the result of a particular historical event.

Women lack concrete means for organizing themselves into a unit which can
stand face to face with the correlative unit. They have no past, no history, no
religion of their own, and they have no such solidarity of work and interest as
that of the proletariat. Women cannot ever dream of exterminating the males. The
bond that unites her to her oppressors is not comparable to any other... Male and
female stand opposed within a primordial “Mitsein' and woman has not broken it.

(Beauvoir 19)

Devaki does not get a good family life. For Unni, her husband, life is a
prolonged penance. He is of the opinion that a Brahmin has to live for others
rather than for his own happiness. His life is based upon Dharma. He gives
preference to his duties and families not his wife Devaki. Even the sweet voice of
Unni makes Devaki happy. But Unni deliberately ignores Devaki’s needs as a

wife for the sake of rituals and rites.

Devaki is conditioned to her family life. Unni and Devaki are living
under the same roof as strangers. Devaki’s atmosphere or circumstance breeds
rebellious thoughts in her mind. She begins to act according to her mind. This
leads her to go back to her Illam for the last rites of her mother by ignoring the
protest of her husband's family. She wears sari, which is against the dress code of
her caste. Thus she is excommunicated from her caste by her husband's Illam.

Unni remains silent by viewing all these things.

Thus a Namboodiri woman, who used to go about holding an umbrella,
head bent, body fully covered comes in front of the public and strives for the
liberation of her nation, for the liberation of womenfolk. Devaki takes courage

from her state of being a subjugate person. "Only they will have so much
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courage, because they have suffered quite a lot. Only a volcano can erupt and

burst into flame like that" (69).

Patriarchy's chief institution is the family. It is both a mirror of and a
connection with the larger society; a patriarchal unit within a patriarchal whole.
Meditating between the individual and the social structure, the family effects
control and conformity where political and other authorities are in sufficient. As
the fundamental instrument and the foundation unit of patriarchal society the
family and its roles are prototypical. Serving as an agent of the larger society, the
family not only encourages its own members to adjust and confirm, but acts as a
unit in the government of the patriarchal state which rules its citizens through its
family heads. Even in patriarchal societies where they are granted legal
citizenship women tend to the ruled through the family alone and have little or no

formal relation to the state.

Traditionally, patriarchy granted the father nearly total ownership over
wife or wives and children, including the powers of physical abuse and often
even those of murder and sale. In Agnisakshi, Aphan Namboodiri holds the
central power. The chief contribution of the family in patriarchy is the
socialization of the young into patriarchal ideology's prescribed attitudes toward
the categories of role, temperament and status. Socialization and reproduction are
the two central functions of the family. In the novel family has a central position.
Everything takes place in family. The family in Agnisakshi is a joint family. In
such type of families women have to suffer very much. They have to remain
silent against the domination of males for the sake of their families. They were
considered as mere sexual objects by their husbands and sometimes they were

ignored by their own husbands after having children.

Devaki cannot afford all these unnecessary evils for the sake of her

family life. Actually she does not belong to the Manampalli family, where the
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stubborn, down-to-earth Iravi Ravi Namboodiripad ruled, and women like Elder
Aunt, younger Aunt and orthodox granny, a group of custom-bound, die-hards
controlled the affairs of the women's quarters. Devaki is not the type of a woman
who should have become the wife of a mild tempered and extremely tolerant
Unni Namboodiri. She bears a huge amount of suffering. And she thinks that all

the sufferings of the world are hers too.

The Namboodiri women in the Illam are conditioned to the orthodox
patriarchal system. So they never try to change their mind and life and they
cannot accept the thought-provoking words of social reformers like
P.K.P.Namboodiri. The male members in the family use this subordinate state of
mind of the women as a device to maintain their domination. The social norms,
values, law and cultural practices of patriarchy demanded, imposed and
recommended particular forms of behaviour from women; and not conforming to
these norms resulted in their being treated as witches. Thus women consented to

feminine roles and to their on subordination.

There is an instance in the novel which shows this state.
P.K.P.Namboodiri, Devaki's brother, exhorts that Namboodiri women should get
rid of their umbrellas. During that time a Namboodiri woman without an

umbrella and moving freely with the untouchables is considered as a prostitute.

Namboodiri women in Kerala are used to observe “Purdah' of a kind. “Purdah'’
can be considered as a symbol of women's subjugation-or suppression. It limits
their freedom. Whenever the Namboodiri women went out, they had to carry an
umbrella made of Palmyra leaves to cover their faces. The married women never
used to look at men's faces, other than their husbands. Generally it was
considered that all good Namboodiri women would carry the umbrella as a
symbol of their culture. P.K.P. also says Namboodiries need not wear the sacred

thread and no segregation on social grounds. The old timers consider him an

Pauline Journal of Research and Studies



Jyothsna T. V.

outcaste. Everyone including grandmother and Aphan Namboodiri would say,
"What a pity this had to happen! Why did we have to choose as bride this man's
sister- this man, who mixed with untouchables, ate with them, broke the sacred

thread and kept company with low castes and Muslims"(Antharjanam 42).

Devaki is growing and gradually reaching greater heights. If she has not
been born as a Namboodiri woman, she would have reached a higher place than
her own husband and brother. Women are not a mere idol or a wooden doll. She
needs lots of support to grow. She needs a man to love. According to the
Manusmriti a women is protected by her father in her childhood, by husband in
youth and by son in old age. A woman is protected but she is not understood by
anyone of these persons. Rebellious reawakening against male domination is
attempted and Devaki is a victim of rigidness and narrow-mindedness of elders

which suffocate her.

A woman's life is always hampered. Agnisakshi is an example of this
statement. The novel is a remainder for an era consisting of the past fourth years
of social and political changes. The novel was against the background of the
particular community. But many common problems which prevailed in the social

life of those days are also indicated in it.

Sister Tethi, Devaki Manampalli and Devi Behan reveal the three faces
of the life of Sumitrananda, an ascetic. Transformation from Tethi to
Sumitrananda is a long journey of struggle. Sumithranada is the epitome of the
emancipation of woman. Here we can see the emergence of a new woman who
breaks free from the worldly pleasures and life. But the spotting point is that she
cannot lead a normal life. This shows the fact that a new woman is not fit into the
current life. Liberation from submissive tendency and compromised mentality of

women only, can bring about radical changes in the long run.
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ABSTRACT

Cinema is the most popular contemporary art form, which always allows a wide
spectrum of possibilities in exploring human minds and societal norms. As a
socially concerned art form it works on ideological premises prevailing in the
filmmaker’s conscience. Among the diverse outcomes that emanate from a movie,
prejudices or more clearly stereotypical assumptions are induced into the
audience’s mind according to the filmmaker’s will. In Indian cinema, gender
based stereotyping of woman has been modelled on the epic characters Sita and
Shoorpanaka since its beginning. Explicitly or otherwise, Bollywood and all
other regional language film industries have the same patterns of stereotyping.
But Panimalar, the heroine character in the 2013 Tamil movie Maryan
simultaneously deconstructs and merges these binary oppositions of “good
woman” and “bad woman”. This paper tries to understand the intricacies of the

non-stereotypical depiction of Panimalar.

Key words: visualization, criticize, analyse, female characters

Indian cinema celebrated its hundredth birth anniversary in 2014, a year
which has also seen experimental as well as realistic “productions” almost in all
regional language industries and Bollywood. By this first century of the cinema

on the Indian soil, it has turned out to possess a cut and dried space in the life of
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Indians. In the contemporary world, this fast growing “hybrid art”- cinema as an
art form comprises almost all possible artistic talents and influences spectators
visually and audibly. Every cinema release is a time for celebration for common
movie goers and abrasive blather for various fans associations. For a majority of
movie-goers, cinema is a form of entertainment and pastime, a product that
creates new trends and sets fashions frequently. Even though things are changing,
cinema is a discourse which fabricates super heroic portrayals of super stars- the

most attractive part for its fan followers.

Looked at closely, cinema does not seem as innocuous as it appears on
the surface. If a single movie can capture the attention of people and make them
accept new styles, it is obvious that it does not always work on entertainment
value alone. Like every art form cinema too has its code. As mentioned earlier, it
is a production industry in which the products are the result of ideas or rather
ideologies of the brains working behind it. Every single technique in cinema has
its own purpose. Images, sounds, setting, lighting, costumes and language that
the characters speak are equally relevant ingredients which help to win over the
minds of the audience, in whatever manner the director wants to, without their
being conscious of it. Cinema, arguably the most popular contemporary medium,
represents a wide spectrum of issues and concerns in front of an audience as if it
were real. This make believability of visualisation stands as one of the best and
beautiful parts of its production. Among the diverse outcome that emanate from a
movie, prejudices or more clearly stereotypical assumptions may possibly smash

into a reflexive audience’s mind.

Stereotyping, which does not acknowledge individual variation, is an
exaggerated or distorted generalization about an entire category of people. It is
part of cinema as it works in the fiction which sometimes glorifies or eulogises

characters/ a community and at other times marginalizes or criticises, in
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accordance with the ideology at work in its making. World cinema, particularly
Indian cinema, has witnessed various levels of typecasting on the basis of gender,
race, nationality, religion, and cast. Of these, gender stereotyping is a universal
one. Negating a chance for doubt, the dominant ideology prevailing on gender
based stereotyping which represents women, according to man’s will is
patriarchal. In the Indian context, the epic characters Sita and Shoorpanaka are
the typical models of the so called good woman and bad woman images- that
have roots in Indian patriarchal society. If sacrifice, patience and fidelity are “key
qualities” of characters modelled on Sita, characters modelled on Shoorpanaka

have aggressiveness, impatience, and expression of sexual instincts as key traits.

Directly or indirectly, the themes of the epic still pervade Indian cinema
as characters modelled on Shoorpanaka run after the hero showing sensuality
whilst characters modelled on Sita remain chaste and do not express any kind of
natural sexual instinct even towards the husband. The common psychology
which shapes these portrayals regard the former as standing for man’s fantasies
and the latter as being an idealised representation of a woman whom a man wants
to possess. To put it clearly, the maker’s perception of the woman anchors the
structure of representation within the limits of the screenplay. He desires to be
chased by a woman who is attracted by his manliness and at the same time he
also wishes to be the man of a woman with all “purity”. These kinds of
representation have their life along with the history of the cinema, but are not
always explicit. The terms of existence of the women characters have shifted
from time to time taking different stances. The “item number dances”, whose
earlier form was cabaret, are a very popular form of showcasing the woman’s

body and nowadays reveal the aforementioned whimsies.

Though female representation builds on, to adopt Laura Mulevy’s terms,

male gaze and to-be-looked-at-ness, and Sita/ Shoorpanaka models, there are

Pauline Journal of Research and Studies



Sanooba Ali

some exceptions. The hundredth year of Indian cinema has witnessed such a
product from Kollywood, an industry which constantly creates chances to enjoy
the female body through gazes that sometimes cross even the limits of
screenplay. In Maryan, a 2013 movie directed by Bharat Bala, the story revolves
around title character Maryan (Danush) and his love Panimalar (Parvathy) living
in Neerodi, a coastal village in Tamil Nadu. The movie has been exquisitely shot
in two hugely contrasting locations - the rich coastline of South India with its
dramatic beauty, and barren locations of the deserts of Africa. The movie as a
product clearly showcases talents of off screen technicians including the director
and on screen actors. For the time being the lady lead, Panimalar is the only

concern.

Panimalar has been in love with Maryan when the flash back begins. She
is special because Panimalar is a point where the characteristic features of
depictions modelled on Sita and Shoorpanaka deconstruct and merge. The
oddities of Panimalar visually are revealed from the introductory scenes when
she doesn’t shy away from confessing her love to Maryan. Panimalar shows a
kind of aggressiveness and impatience to fix a place in, what Maryan himself
calls, his “empty heart”. Before moving to analyze the unique intricacies of
Panimalar, her appearance also needs scrutiny. She used to wear plain davani or
skirt and blouse without embellishments. Being a coastal village girl, she belongs
to the lower class and wears the same dress twice or thrice in the movie which
also shows the perfection of direction. The anklets used by Panimalar take hold
of audience’s interest for a moment of time, in the footwear scene outside the
church, which also has connotations. Some scenes of her household chores are
sure to create resonances in the Malayali spectator’s mind about the strong
female characters of Malayalam cinema in its infancy. In those days, actors lived
their roles in cinema whether it was cleaning the courtyard or cleaning fish.

Parvathy has faultlessly acted out such scenes of cleaning and cutting the fish
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like someone who does it daily. Panimalar’s mannerisms while dealing with fish

affairs seem that Parvathy is a method actor.

This character can be analysed in the light of deconstructing
conventional portrayals of female characters. The aim of this paper is not to state
that Indian cinema has only seen female characters built on the Sita-
Shoorpanaka binary, and Panimalar is the only exception. But Indian cinema has
traces of epic themes and stock characters modelled on epic characters. Even
though exceptions are always there like bold female representations, Panimalar is
distinct by virtue of possessing behaviour patterns of both Sita and Shoorpanaka.
Panimalar as a character deconstructs the oppositional binaries like good and bad.
The dress she wears puts forth a statement that, it is quite impossible to judge
human being solely on the basis of the outfit s/he uses. Panimalar uses davani,
but she is not a shy, soft or submissive girl. Generally, in the Indian scenario
anklets have somewhat symbolic representations, traditionally either hinting at
the tenderness of a girl or signifies the local prostitute who wears it along with a
big red bindi, glittering ornaments, and hair decorated with various colours of
sweet smelling flowers. Here also, the character Panimalar goes beyond

typecasting.

Panimalar deconstructs the expected behaviour of a girl in love. The
story of Panimalar- Maryan love unravels through the flashback as mentioned.
When the cinema begins Maryan is in Sudan and Panimalar in their native place
where she awaits her beloved’s return with the patience of Sita. In the flashback
scenes she is passionately in love with Maryan but sadly her feelings are not
reciprocated at the initial stage. She pursues him in whatever manner it is
possible. Amazingly, she tries to enter his heart through the stomach by offering
meals with fish. Panimalar is very active and assertive throughout her endeavour

of chasing Maryan to make him fall in love with her. She maintains the same
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boldness and aura of her personality before and after Maryan falls in love. She is
confident and bold enough to say, while looking closely at her beloved’s eyes, “I
have seen it in your eyes. Come what may... you are mine.” This happens even
before Maryan discloses his heart. There is a scene in the song Enne koncham
neram irunathalum enna...in which Panimalar covers her face with Maryan’s
dhoti and enjoys the physical closeness. It can be analysed as the rarest of scenes
because usually in cinema the man smells the odour of the female body, not the

other way.

While male gaze is acceptable and common in Indian cinema, female
gaze is very rare and is acceptable only from Shoorpanaka like characters. Indian
cinema has denied similar privileges to women characters specifically in the
matter of lust. Male characters, whether he is the hero or the villain, have the
opportunity to enjoy the curves of the female body, thus celebrating
objectification of female body. A female gaze by characters modelled on Sita is
exceedingly rare in Indian cinema. But Panimalar is different; she looks at
Maryan exploring the vast possibilities of the female gaze. Traditionally, the
“bad woman” gazes in such a way and obviously situations never allow her to
possess whom she gazed. Apparently, in the representation of Panimalar the

intervention of patriarchal prejudices and norms is very little.

Panimalar keeps her fidelity towards Maryan not because it is imposed
upon her. A noticeable feature in the screenplay is that the myth connecting the
virginity/chastity of a woman living in coastal area with sea goddess’s fury is not
reiterated. The movie gives an insight that love and mutual respect should have
been the reason for loyalty not rules. The screenplay has somewhat given equal
importance to the title character Maryan and his love. An extremely low angle
shot taken from the coast in which Panimalar stands on the top of a tower is

allotted to Panimalar in one of the scenes in the song Enke ponna rasa, Saayam
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kaalamaach... A woman at a height waiting for her love to return from the
stormy sea is the scene. Usually this kind of shot is not given to female

characters, only their male counterparts are allowed to conquer heights.

Panimalar is a new face, a deconstruction of filmic representation of
female manners, behaviour and fate. With a noticeable lack of patience
Panimalar longs for Maryan aggressively but when the time comes she waits for
him patiently. In the end, the girl who ran after the man like Shoorpanaka, keeps
her loyalty and like Sita gets back her love. To sum up, Panimalar is a different
female self in screenplay, direction and acting. Panimalar sows new hopes of
female representation. With changing life style, changing world, changing
techniques, changing perceptions, we need changing representations too because
as observed earlier cinema is the fastest growing communication medium in the

contemporary world.

Note: Method acting, is a group of techniques actors use to create in themselves
the thoughts and feelings of their characters, so as to develop lifelike

performances.
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ABSTRACT

uF HIfgarEt Terrer ufiew T s @aaret fAEen gaer 3 G @
EORT gRera et & foerd @ w5 qrar=r @it &1 ik e faeiaarat
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& THETT TSefolel T8t 8 ST FHUl YT JuAl GEferen &1 wfasT &1
T fEmet & &l wut wut ey FiowiEn & G T wrfua st
g1
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oIt =wE aE Fifsaratl g ar TRl ugl-ferat & ar erus,
e 91t gl a7 fars vt vk gl 378 &1 @larcit & 1 ITHT JEHAr, ITHT
fererred, 3wt aorrer, IWHT ST, ITHT HIT T TH SET TEAT 8/
@I FT e, urdfad e star & ford #1§ 9 gl aHsr T8t
UTerT | VTR T U Sl 9 ey &1 gul &7 & THF T8 qrAtl AF
TFH e &1 TqE WlelcTifh® T ITHT T Uz I ST 74 & fh
ITT SFAT AT TEHFT U T ZI ST I G FT T &l T
Tt &1 aE STEl ot g, Siat 9t g1 g ga-freiRe ger ux s= Ar
T Teral (gdr 81 @@ § vEt ar feam giart & s few
for=s1t &, 3o 37T rEl @ R gl faerar 81 w39 8y
T IoeTE F Ul S SfergIAT 3T TEYUr grd wa 8 =i
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3T Sfegar w1 gHT Fferw fase w7 frAr &1 gf7em o gat o
forar & o1 aru= safdesr &1 quiaar fasfaa #77 &T I gor
faer &1 U3 3Hl IS g FH E 1 TR H SIS fErEr
fereisy & S sifermfae am fawraer 9N A @Al &, soAn
sifemerr @ &3t &1 ifgarat ferai w1 dfgEe g ot feaA &t
T 8

TF G ITATHER F aEs A8 B fF g @Il & sife i
=IfFeer &1 TETE T THI UIA & 1 e gaer &1 sEgst &1 TR
ot gt &1 aE @t w eIl & qwsear &, arer g arer 3uT
vIfes &1 9t ugEAr 8 | UF ifg et "aner Ry & ST dATerer
freen gaer 37 e @ gmuRT uRewe &3 & fd @ %9
T @It w1 Ak G faeisaren @ Rt g€ 8 e sgaar anfgarat
ferert & s oerue Wi ST STEIAER w1 ag § ARl TSt g
gTF ST fHET e UE e g & @EHA Feelferd (Edl & Sh
FoT FOT FUAT WEferAl HT Afersy w1 Irear ffEar & ar w9t Ft
T ST HT T F G T T FHIAt 8

“Tre Ft awE aora vss e 3UA HUH FHioem Tug &1
UgEt Fiaar (‘FAr GE SrAd g ° wafafr 7 @It &1 a1
ST FOIRT &1 81 qes & fim @ & @ea &1 fafam ggeen &1
fareisor #vd @E gwal & f& 0wt @t &1 F4a7 g sed 812 gy
ST THIST T FHi7 Tt H1 UarE HIe & AT FHH sqlFeeT Hi
TaEr= &1 HITIT FIAT &1 3ITHT THIT, ITHT a81-TT FF TET
T fas &1 syt FouAr 9 uF g wHE § orue &1 efiua i
frarffae e Real & Fw&1T 7 97 77 & creaarel & &1 &1
STTTET 8 2 TS & @I & a7 &1 ShEd 8, TR 3Ed U A
T miera SfaErT &1 S &1 SIS feat G T8t &1 81 wHrsT @i
F1 ot wEaT &1 UT @Il FF ST wEdl &1 5T H1 asy d o%
gT 3TF g3 &I fEat 7 @ A8F &/ fBy FaAfatr g ey
7Tl & TE gmer & f& @ % =] A o s &id, I9H]
Horal sTel &1 ST WAy FUl gEgd fEar 8 2 3uE TRl 9T Bot
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fevat &1 gasd euA mEeer & @rer fEat 9 @Hwm g1 qey gEen
At gfee @ @it F1 ouvEar 8, F91 o @it 1 gfee @ @it &7
THE HT HITIT TET FIAT &1 YET FITT TF FaeT forew 37T
TTIE & e I & T 81§ I & uR UF @It & AR O aF
FT TEI STAAr g Fiaar @ fAHer gaer 7 @i &1 daer are
ST HTTASIeT Q&N ST feler Uz g9 f#er & |

“3raErt STEIT aeneian s @It g @wefaEt waEdr 8 fF ST
@I STl &1 TR F OGS F gl T @A HioTe e & Tl
g1 gasl At gfee gt T8t 78 At 81 87 ST @ 87 e U
H1 eIl &1 5T, 97 3T Shfr @ HorT 17 ag vdl U STHI
st & ST faw 3a@&t sTuAt g1 %eds SIETIT § 39F ElA HT
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forer=r sifers fereat et 8 3aAr g1 e st glat werat 8

‘srtfgerrat e A Fferer, gReTae, sfgarar Al wv
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1 g fererererr &1 3= ol @7 @ & fFAr 81 A @i
greRk T ShAeren sfgerar Reren &1 forst Faer sTuAt e &
uge a% gt &1 aglt gfaar & SR ° g ¥ @l syt o Tagt
STTert fo g gfe | 3 Siat &% € gfaerd enfer § 1 3Ht
SIE TS, 3H TR FE HETTR feeent a% ug et &, & T8
STTTert, FEife 3w A &1 wgfeAr IrsrHrT ug e & ugel gt
§H aie st &1 “argrgfr’ @ o9t 3F@T SicaT F@erwdr 1 S
grerl @ &+ uwer U¥ 9]l HUAT 92 wd &, u¥ ¥Rl uder s
TX 9l 3THT G2 9% TET ST &1 S FE ]I ST TEEn & HI &I
Y STATASTEN A7 € &8 T &1 (T8I § Ferel weIgEr & e
STET U S3HT FAAT & ST FWRT FfoTg w@r S a3
YRR & garr 2u 20 sxgar &1 3% uar g gl giar & we 7
FIqT HY TE1 gial e a® dFHST 3T% &l FIT T FIU-gE qIHT
TIT-ur T gF gla B §ART B ERT HT ATE FIAATCN FIS
ST ST 3 @ STl fF Srue g1 sl FEI-FER] A G} STral
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g1 3 gt wien-arent 8 & a7l gfver 3Et @t @ feEaEr g7
g1 3% wielyT HIT ai=e &7 FiX 9 w2 sErT & afsarat
FTefEal & &)k f') g Hfaer § e qaer ge sst g &
T GrEA (@At 8 & arede °, sfgerrdt feren & ety &
IIUT HIASATA T HUAT & Shfar & gET &/ 39 aR H 33
ST, 3@ SUEIE HIA olel &l 3T &l HUT JIEHl 8
FIALT T IF TTEE I g T eTaZAGIe HIF fAeresT GigIR
HET & | o8 IHT HIal & & T8 @l H15 TG FHfer g s gikass
& STUTfEST 811

FafIfT gRT AT ST FT Reyem & veryret &, @@ a8 #ET
T et ot 78T fF sruet gt shfa & o JuAt g1 feran & @t
scl &1 a8 &l & greEA g Wt 9vr &7et & fa sfgarat et
fEa=n wiert wrert 77 qtet-aret &1 @g FUT G HIE & ar oqr
glee @ =HEa gial &1 avg =T 3T arer ghat &1 e & Fuer
g & e & wfer 3o @, ugrs &1 i@ o w3 urAt & @id K-
TR HT FRA &1 5& 7 g7l utent ufgar 5[ g @iget & & uar
gater glar & Si@ gwHd g aweT T STt &1 5 & @al g
BT &1 I1gat a1 wieat g8 et & & g@r war srar & fF fst
# 33 et St 81

“ugret @it’’ ww TETal ugrel Tl &1 g@IelsT &1 &efary
ST FHIAl & o g aifsarat ©ff % oua s]-uRaR et
21 og ugrs @ @t crHfsel &7 1237 faT uT ensHT SR ST
g it 3% dude ulkar &t ga fazrat &1 5o a8 wEy g ae
1 T3 T F@SHIT 1T I1Tal & @l gald giar 8w 3THT UEIS-ar
q& F1 & & FHI GEET & Ffow 7 I E1 UEIE W
T2TETl A ITHT UEIE @I 5T goT YET &1 STe Fyg g S &
il FTTAr 8 T @ o18q & gl aArat &1 ma-aEikal & s
A 3 Tie gRET U AHST AR Ty T &
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&S F1 URGRIEIGAT g INSer i uT @ & miawiy &1
srerrsT ‘A @ TET & 5 qE @HEd gl e wfaer 7 gm g
THd &1 URuReE @I, YT &1 A T e Hi} ween 81 @t i1
T TECIAT HT AT Tl HE [F UIATT FT JET FHIT TV FHIAT
TETI u¥ Srefrd Wl =g aE snfsaral @it el T g1 ufawiy &1
gl 331 &7 8 1 STNUT &1 UBEAHT 3D faeg oreT &1 AAR
giTerrert @ Tt #1377 HTA T@T TRt Siteel T Ffaff €1
T ferarerar &1 WHEAI, 3§ ferarvrar Uy farsra wrter & 7A7, BT
gfrar & e SrarsT el &7 Sa1-3 fawra &1 uiEarE g
FTOTICT, ¥ § @ileg & T @ YFR GFHA B | §T TRE fAHen
qeeT @est @ifgca®R a7 Srat &1 gey foyaar ot sefaw g ar
9t Tt #F T FWHT TIATTT TeH TET &lAT U TSI &1
gfer e a8 @It & TEeigT &1 ey 33T 81 Higl-gust ard,
FTeE TRT, fa=r @it aerd, F3t artE Ay qEy w1 wel 8, @i
FT EGFT F G TET TARD TAHT A8 Gt gar 8 fF 9 g9
UgTITT THAl & | § THel @igig & uls vgAare g7 &1, fFurT
T FIFT9T T FTET AL IAfTAT HT UETIT THA § | AT HT @
g TR E § foh oTg gEem gl e H 8 fh qey &1 HFHeT ad
HEl Hal & anw 3% T U3, 31k Ve T a8 AT FI TGP |
STSTHET H ST T o]k FHT §FIX TE1 &7 eIt T8 Hfaar freern
gaer & 1837, f9tes o7iv fagial ffer &7 sfEegIor 81 7 ufwar
5 ey -

“0 g § @t g aas fF g

a7 & 7@ & ° 7 syriterT wia-are

TEYTAT Tt & SR T gorT 78T & eterw

ST SITFTIT FHT ST
3THT I 7 ug TE E
TR faems s#el oreT & @Rl &1 e’
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“TF SR Y TEE wfaar @ gEIIAerel SRl Hiee
fearq @aRie v 7 &1 ety &1 ar=rer & & @ oe 9t 3at
groTer @ TR &P & STE F GHRIE] &1 siersren Tt eml @i
feara @oiE &1 Sl 837 oSl UF gl avg &1 gl Suar 1 ITH
feat g#R &7 I~k [eeng &7 usenr &1 swA wmefaty 7 37
mfgenmen v T fEEr & S SmYfad wivnE UgTaHT SJo[d &
Feaer &Tal & ST frel &1 ufafafier &7at §8 e Uz ST
giat & 1 sereer & fores T@iged U7 T@iEd o 3% O]l &1 arerar
HT TETT USAl & HIT gIY 3I3IHT AT gl HT wH 9 qar &1 a
ELTIT &1 TRE I & SRIGU-IERIEIT & TIAT-SI76T 5 ETHT
Tas &1 TferaRl T o STt & 3717 gl g9, &1 avE sl &
3F @ THFIHT Higomel F HFE IR GUT FHATEI &l ST B
T e 1 dEwET Reyar ket g swat & s e
S} BT §E7-80, SR}, TiT-3eUlS T, avergfa Jfs & faew
mEISRT T GIET FI HTEET Al &1 BT Y Tl & [Eens
Tl ATEH T FT TEEF TFVA FIA TN & TR ST TEH SR
fET 9187 &1 g=Iar T T gorfsd g e qad g8t fag e
7F & & T8l @rarur ferat wET &t qis e}l wivig R @St gla]
o SFRT Ffore FAeH AR GG AET F Wil @ faud
fa=-aift®re & arvciter fazr 3% 377 fe@rgd | gvaraer, I feer
SEHT ITH WIAX &1 AT IS gL el & I FHIN FI aRE &
A ufe 37T aeenl &1 ISR T TIRIE UL [FaRT Sel daraty
HT ZIRT & & worig & grd s+ g7 o9t e &1 dfaaa e
el smAt &1 3 wariEl & wikd 8% ey 33 & AT ag
stat w1 d@t 7E STat 81 GHERIE GrEr=r @It S @@ i 78
strer 8 37T fEew eiid &1 SR AT g srasl ISOr T frE R
FTHT TWT SIZITT &FT HIH HIAT 81 §8 Fedl, sTollchT, Aq1T-
IeUte T HIX AT o e ot F1E FAT TET 37 TSt

“fuere get @' TEE HITAT TF SN SISTHECT & THIST T Gl
&1 TicTer S7eReT FHT ST FIAD & Al FHRT T TAL TF FTHAT FH
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T T feemat wt & ST8T @ e}al &1 e o, ey ITHT
ST 3773T AT &7/ 37757 &% FRT &2 U3 gI=a7e] Seqrei] &1
SEHT FLAT F ATR YIIF STHIA FH1 HIfarar Agv Fufa fiers
gt T fuere BISTA &1 3% et & fT=T U §ER 1 Fgd WK
f&ar e st el &1 REE &g aur 39 UHFT @l &
vEE S fere ufer fUere TSI FAT FAT FIAT ATI TAT Gl F1OFE
g3t ewat &t @At aErat) a7 s ST a5 T4l 81 @I derer
TEY H1 WITEER S TAl & AT T SEer &1 a] s TAr &
I gEST-yfa FfTT qET gE 1 FIEHT O T ataxt &1 oot
33T oIAT &1 WHIST ° T HT AT Tve-A7 & AT 81 Haffy
FEgal & & ssther & qETl &1 FEHT AT T8I Flem fF I
TSTE T 36T & &t avreT £ 1

“ara-uei &-gi2 gl @' AraE Ffear @ 3ud T FHi
HTITHTT =H B g Aye HIal & & wmrer 4 ferat &1 fr=t
GIfere 78T 81 3% TeTH EIfRT I aE U MIEEl W, a7 &I AT
TRIle HIAGACGT THIST & 3T SN ATl T THT HFIA HT
srEerT HIA 8

“gfrar’’ Trae Ffaer &1 g g@iore &l F  WIEA AT
wrEe EfF o wA fF ey &1 wg ey uw fEaer s e
g1 @it fmert g1 quraAt 81, gt &1 A9 FHIN IUHT T8 Ul £
T IWF! E13, ITH i, ITHI TAT-ATITAT, IAHT A& T FF
&1 TIfTTT HIAT 81 TRl @F  fF Urq SH} HIT T4 qud T FE T
fe qgarm i s30T @ @ @id w1 fasst e 371 FaAfat
gd 3& &1 oy aarat & 37 gwal & fE FAr g7 uiwerr sugHl
3T 3ITDH IE HT 9T T sfcremar &1 fawivsT sufsarat erar uw
TIIETA QEST T IGOT AUt HHR & gFler &1 g var THser &
fo& srfearat R 3@aT 37T &, 39T UT ITHT &1 &F & fwar gl
aifsarat frar & s Tt qest & sy &7 forer & rEt &
fwer &1 gt s g ust & 3% fwedt siaw orefear 8 e
AT FHIRIEEIT T TTaTE st 78t & 1
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“ferfzar g Ffere’’ 0@t gE Ffaer & S 3@ T & fagiz
1 ferrmfear & 1 g3t wfeer vw sEerT & a1 UEr HET 7 AT &
f& st srrent &1 At Ffew wd g 81 AE @faar 37 fen,
Tt are HIRAT H1 UITHT 37 T AT B B &1 Fefafa
3% THT HT BT HIAT & fF 3TF wRT HIX FAT FAT "
giet strat &1 37 r=ren ik Sriferent & 3=} F  fEyenrw, @t
wifstert & ferens servey siar, & # gat Rt sar 389 &7,
218 STESTT el 8

frefer gaer &1 Fferare =t &1 weerg &1 Tg qIT g
errel &1 g wferenant & gRT A At s &t Ryt T gaseenT
gt & T e 37T TEE T ST LT AT FEH T HEAT &1 a
3% T T HIT TIHT FET STFEACH ST & YT ° i
feemr=m =gt 81 gfAar 9% O e @It IfhEEI & @R & arel
ST TR &1 eIHT, Falgf 7 @rd miEl 337 & 1 I, T8
sifgarat @It THIT HT TF GEHS THISTITEIT [Ge <=7 8 |
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ABSTRACT

We study Ginzburg-Landau theory extended to a two component order parameter
and show the existence of a reentrant superconductive—resistive transition,
through specific heat-temperature analysis.  This observation is further
demonstrated through a field theoretical study of complex scalar field model and
show the existence of temperature and bosonic chemical potential induced phase
transition. It support the re-entrant superconducting transitions observed

experimentally in unconventional multi-component superconductors.

Key words: perturbative, bosonic chemical potential, Ginzburg-Landau

1. Introduction

Conventional and multi-component high T¢ superconductors exhibit
many electrical transport properties. The phase diagram as a function of
temperature reveals a reentrant superconductive-resistive transition associated
with the specific character of the tunneling barriers'. Several experimenters have
reported a reentrant transition in these superconductors”. Certain models of
multi-component superconductors indicate a chemical potential induced
mechanism for reentrant phase transition”!. These phase transition manifest

themselves as sudden jumps or peaks in the specific heat.
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In this article, we study Ginzburg-Landau (GL) theory extended to a two
component order parameter and show the existence of a reentrant
superconductive—resistive transition, through specific heat-temperature analysis.
This observation is further demonstrated through a field theoretical study of
complex scalar field model and show the existence of temperature and bosonic

chemical potential induced phase transition.

The remainder of this article is arranged as follows: first, we show the
studies of GL model, while the latter part is devoted for the complex scalar field

model.
2. Ginzburg-Landau model

In GL theory superconductivity is described by a complex (or two component)
order parameter and the free energy functional as expanded near the Tc is given

by[4]
1 1 , B?
F = alpl? +5Blpl* + o m|(—ihV — eAc)pl? + (1)

where A is the vector potential, which gives a second order phase transition

below Te: |p)? = _a/ﬁ. In multi-component superconductors there are

realignment of flux lines as the phase boundary between two different phases are
crossed and this led to the application of London theory in the vicinity of such

transitions. Applying this to phase boundaries, the resulting free energy is

F= — 2 * * l 4 2 2 D 2 D 2
aln| +y(n+n_+n_n+)+zﬂllnl + B2In41%In-1% k| Dy, |*|Dn_|

+1((D_n4+)" (D) + c.c.) (2)
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2ie

where Dj =V; — EAJ’ and Dy = D, +iD,, . Here k is the Ginzburg-Landau

parameter. This free energy is used to derive London free energy for vortex

lattice states in a phase with the lowest order non local correction.

B2 e_q2§2

)
= 2 (q2.q2
=G 1+}‘2<(k f E)qxz+ (}ckﬁ)qf)jqf%%

5—2 + /12612

Here q is to be summed over all reciprocal lattice vectors in the vortex state;

(B:+22) g2
(a+y) 32me’k

2yB1—aBz)

penetration depth A = (ﬁ1 " BZ_Z )k .

and Coherence length &=
The second differential of free energy with respect to temperature will give the

specific heat C. From eqn. 3, we get the expression for specific heat in the form

C_P(TZ-T+2)+PUR PU PR  PS®

23 3r4
2 Q — QS'3 +(QS)3 — Q -P(QU)“S°+PQRS™U

g4 5 _4> P(S"2+1) 2

-P (— -U~S™ )+ +PQRU~S 4

(% = TFQ @
_ TAT _ 2 -2 2

where P=¢' ",  Q=(1-T) +(1-T) (1+T)?

_ 1 . 1 (1-T)'2
a1’ arlar? AT’

S=(-T) and U=(1+T)

To understand the behavior of eqn. 2, we follow a numerical approach. In
Fig. 1 the variation of specific heat is shown as a function of temperature. This
shows a re-entrant behavior; that is, superconducting phase start from a restored

phase but again going into a superconducting phase which further restores.

Pauline Journal of Research and Studies

€)



Anand Mohan and V. J. Peter

25

Specific heat

204 .
/e
] ]
154 ]
|
ol L \

|

[ ]
B ]
|
5 L] \
u
: - 4
0 l‘ \l I/./
T T T T T T T T T
5 10 15 20 25
Temperature

0

Fig. 1 Variation of specific heat with temperature in the GL theory

3. Complex scalar ®*field
We study the model of a self interacting 2-component spinless field in 3+1

dimensions with an O(2) invariant interaction described by the lagrangian

£(§,(0) = 30,0,0"0, — smBd,0, — 2(d,0,)°, a=12. (5

We shall consider a weak coupling case (0 < Ag < <1) and m* < 0 at finite
temperature and density. In the one-loop approximation, effective potential at
non-zero temperature and chemical potential is given by

(6)

B _ 1 2,2 A,y B.u
Verp = zm7¢"+307+ 1

where the one-loop term is given by

= J, Inl(k? = M) (k? — MB)] 7

Vlﬁrﬂ —
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and M12=m2+§¢2 and M§=m2+%¢>2.

d3k

@ with summation over n =0, £1, 2, ... This

The integration [, = %Zn /

yield"

Vlﬁ’” _ ﬁf dk. k2.1n [sin2 (%) cos? (%) — cos? (%) sin? (%)]

477:12/3 [dk. k?.1n [sin2 (52&) cos? (%) — cos? (ﬁzi) sin? (%)] (8)

+

where x? = K2+ M? and x% = K? + MZ. From the effective potential it is

possible to calculate the specific heat and is given by

-1 +X )1 +X )i +X5)1 +X5)1
C= [ t(u 1) +Cot2(u 1) +Cot(u 2) +Cot2(u 2)

. 9
4m2T3 2T 2T 2T 2T ] ©)

This expression is studied graphically in Fig. 2 and demonstrates a characteristic

similar to that of Fig. 1.

The study of GL theory as well as scalar field model shows the same re-
entrant phase transition property. As is known the complex scalar ¢*— model is a
covariant version of GL theory of phase transitions in superconductivity. An
accurate phenomenological description of the familiar superconducting state is
given by these theories. ¢ may be considered as an order parameter or in a
microscopic point of view related to wave function. The low temperature with
spontaneous symmetry breaking is the superconducting state. As temperature is
raised symmetry is restored and superconductivity disappears above the critical
temperature Tc. However this is broken again but is further restored with increase

of temperature.
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Fig. 2 Variation of specific heat with temperature in the scalar field theory

4. Conclusion

In this study, we analyze Ginzburg-Landau free energy including a doubly
degenerate order parameter with its degeneracy broken by a symmetry breaking
field, describing superconductivity. Specific heat shows a re-entrant behaviour
into superconducting phase starting from a broken phase, with increase of
temperature, but is restored with further increase of temperature. This
characteristic is further demonstrated with field theoretical calculations in the
finite temperature and finite density environment including bosons. A covariant
version of the Ginzburg-Landau theory of phase transitions in superconductivity
is given by scalar field model. An accurate phenomenological description of the
familiar superconducting states is given by these theories. The low temperature
with spontaneous symmetry breaking is the superconducting state. As
temperature is raised symmetry is restored and superconductivity disappears

above the critical temperature. Studies in the finite temperature and finite density
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effective potential for the model of a self interacting 2-component spinless field
with an O(2) invariant interaction described by ¢* theory with a weak coupling,
show a re-entrant phase transition into superconducting phase which is restored
at high temperature. This perturbative analysis in the presence of finite bosonic
chemical potential making use of high temperature approximations, also show
variation of specific heat with chemical potential. The analytical evaluations are
further confirmed with numerical computations. These observations support the
re-entrant superconducting transitions observed experimentally in unconventional

multi-component superconductors.
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ABSTRACT
Solid acids, metal oxides and other mesoporous high surface area support materials

are beginning to play significant roles in the greening of fine and speciality
chemicals manufacturing processes. Among the variety of catalysts, cerium
oxide(CeQ,) play an important role in emerging technologies for environmental
and energy-related applications. Transition metals incorporated mesoporous
ceria catalysts were prepared by the soft templated method using the neutral
surfactant hexadecyl amine (HDA). It is mixed with 5, 10 & 15% SBA-15
prepared by surfactant assisted method. A detailed investigation of physico-
chemical characterization of the catalytic systems was performed by techniques
such as wide and low angle XRD, BETsurface area, pore volume and pore

distribution by sorption studies of nitrogen gas, SEM, TG/DTA and FT-IR.
Key words: mesoporous ceria, neutral surfactant, hexadecyl amine, SBA-15

1. Introduction

In every field of human activity, catalysts play vital roles leading
to the production of industrial chemicals, fuels, pharmaceuticals as well as

environmental pollutant destruction. Catalysis is a complex surface phenomenon
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occurring on the surface of a catalyst. Among different catalysts, heterogeneous
catalysts are widely used, as they are more environmentally benign. Solid acid
catalysts play a crucial role in the petrochemical industry. The increasing
demand for new and selective catalysts with larger molecular dimensions led to
the discovery of mesoporous catalytic materials. Unlike in the case of
microporous and macroporous solids, catalysts with a mesoporous structure can
achieve an optimum compromise of high site density and good transport
characteristics. Acidic and redox functionalities were generated in these materials

by the incorporation of transition metals.

In the field of catalysis, much effort has been spent in the
preparation, characterization and application of ceria and ceria based mixed
oxide materials. Cerium oxide is an excellent catalyst for redox reactions. In
general, the high activity of ceria in redox reactions has been attributed to the
ceria reducibility and its high oxygen storage capacity (OSC), and formation of
defects, such as oxygen vacancies. Mesoporous SBA-15 material has interesting
features like large specific surface area, high porosity, controllable and narrowly
distributed pore sizes, good mechanical and thermal stability. But it is amorphous
in nature. Its characteristics features make this material very attractive for many
applications, such as catalysis, biosensing and controlled drug release. The work
is intended to study the effect of mixing mesoporous ceria with different 5 of
SBA-15.The outcome of many catalytic reactions can be influenced by the
introduction of small amounts of promoter elements. Doping with divalent and
trivalent dopants leads to formation of oxygen vacancies, and modification of
oxygen mobility and ionic conductivity and catalytic activity. Hence the mixed
mesoporous materials are also doped with different % of Cr. The Cr doped

compounds oxidize many organic functional groups.

2. Materials and Methods:
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2.1.Experimental

2.1.1. synthesis

The materials for the preparation are CeO,, SBA- 15 and Cr compounds.
Chromium nitrate Nonhydrate (Cr(NO;);-9H,0;Alfa 98.5%), Ce(NO;);.6H,O
(IRE), and ammonia were used as sources for chromium, cerium and alkali
respectively. Hexadecyl amine (HDA; Aldrich 98%), was used as surfactant for
the synthesis.The CeO, can be synthesized by template method by using HDA as
the template in ethanol medium followed by calcinations according to the
literature procedure[1].In a typical synthesis procedure, 0.5M aqueous cerium
nitrate solution was added with constant stirring to 6 g of HDA in 1:1 ethanol —
water mixture (98%, Aldrich) at a precursor to surfactant ratio of 2. The pH was
maintained above 10 by adding ammonia solution. After stirring for a predefined
time, the precipitate was aged for 3 days at 70°C. Then washed several times with
water —ethanol mixture and deionised water. Since the neutral surfactant —
inorganic interaction is due to weak hydrogen bonding the removal of most of the
surfactant can be done by washing/solvent extraction. The filtered precipitate is
dried and then pre-calcined at 250°C for 6 hours to make the calcination effective
at lower temperature. The sample is then calcined at 350°C for 4 hrs. To the
synthesized CeO,, SBA- 15 is added in different percentage to get the modified
sample of CeO, — SBA 15 samples. Mesoporous ceria-SBA-15 mixed samples
(Ce-Si-SBA-15) thus obtained were modified with different weight% (2, 4&10)

of chromium by wet impregnation method.
2.1.2. Characterization

These samples are characterized by various analytical and spectroscopic
techniques, viz., powder X-ray diffraction (XRD; Rigaku D MAX III VO),
thermo gravimetry-differential thermal analysis (TGDTA; Perkin Elmer TG
analyzer), diffuse reflectance ultraviolet-visible (DRUV-Vis; Shimadzu UV-2101
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PC spectrometer); FT-IR spectra (Shimadzu FTIR 8201); SEM analysis (JEOL
JSM-840 A (Oxford make) model16211) and N, adsorption—desorption studies

(Micromeritics Tristar 3000 surface area and porosity analyzer).

The X-Ray Diffraction technique is for the identification and
characterization of crystalline solid phases in heterogeneous catalysis. It can
provide information about specific component in a system, purity of substance,
transition to different phases etc. Identification is practically always accompanied
by the systematic comparison of the obtained spectrum with a standard one(a
pattern), taken from any X-ray powder data file catalogues, published by the
American Society for Testing Materials (JCPDS). Structural details of porous
materials on a scale covering from approximately 1 to 100 nm maybe determined

from measurements of the small angle scattering (SAS) of X-rays.

Surface area determination is an important factor in predicting
the catalyst performance.BET method is the widely adopted procedure for the
determination of surface area and pore volume. This method is based on the
extension of the Langmuir theory to multilayer adsorption. In BET method,
adsorption of nitrogen is carried out at liquid nitrogen temperature. In the relative
pressure range of 0.02 < p/py< 0.2 were used in this work. Infrared spectroscopy is a
very useful technique for characterization of materials, providing information
about the structure of molecules. IR spectrum of a compound is the superposition

of absorption bands of specific functional groups.

Thermo gravimetric analysis (TGA) is an analytical technique
used to determine thermal stability of a solid and its fraction of volatile
components by monitoring the weight change that occurs as the specimen is
heated. In TG, the weight loss of a sample is being continuously recorded over a

period of time under controlled heating rate. From the thermo gram, where we plot
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weight against temperature, information about dehydration, decomposition and

various forms or products at various temperatures can be obtained
3. Results and discussions

The fig.1 illustrate the XRD spectrum indexed from JCPDS database of ceria.
The typical peaks corresponding to the planes (111), (200), (220) and (311) are
observed at 20=28.5, 33.0, 47.5, 56.5(°) respectively. The XRD patterns (Fig.2)of
the modified systems show the peaks corresponding to ceria. Cubic fluorite
structure of ceria remained intact even after mixing with SBA-15 and then
modification with chromium. The characteristic peak of crystalline chromium
oxide present in these cases. It is reported that in the case of metal oxides there is
a critical value called dispersion capacity, below which the oxide might become
highly dispersed on the support without the formation of its crystalline phase.
Since characteristic peak corresponding to chromium species is present, it can be
concluded that the chromium loading is above the dispersion capacity. Some
Cr,05 crystals also formed because of the loading. Table 1 gives XRD data of
mixed ceria-SBA-15 modified with Cr samples. Average crystallite size (nm) of
ceria decreases from 12.8 to 8.8 by mixing with amorphous ceria. With higher
loading, the crystalline size further decreases. Due to the formation of Cr,Os
crystal, the crystalline size of sample increases with Chromium addition .Fig.3
shows the low angle XRD pattern of modified sample. The mesoporous nature of
the samples is confirmed by the low angle XRD pattern. A Single well resolved
peak corresponding to (1 0 0) plane characteristic of 2D hexagonal structure is
obtained. The appearance of low-angle diffraction peaks indicates that
mesoscopic order is preserved in the calcined metal oxide materials. Small angle
XRD pattern of mesoporous SBA-15 displays three well resolved peaks, a very
intense peak at 206=0.96 and two distinct peaks at 20=1.59 and 1.85 which

confirmed that the samples had an ordered structure. The XRD signals were
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indexed as (100), (110) and (200), a reflection associated with hexagonal
symmetry with space group pbmm which was characteristic of SBA-15
materials. The XRD pattern is similar to those pure siliceous SBA-15 materials
as reported by Zhao et al. [2]. The length of the hexagonal unit cell ao is
calculated from the d spacing values using the formula ao = 2d100/ 3. From IR
spectra it was found that, the broad band in the range 3000-3500 cm'is due to the
v(O-H) vibrations of H,O absorbed by the powder sample. Characteristic peak
at 1075 cm’'is attributed to the vibrations of Ce-O-Cebonding. The broad
absorption band located in the area from 3200 to 3600 cm™ approximately
corresponds to the O-H stretching vibration, and the one located in the area from
400 to 750 cm™ to the CeO, stretching vibration. The absorption peaks at 1629
and 1062cm™ correspond to the H,O bending vibration and Ce-OH stretching
vibration respectively [4]. Morphology as well as structural ordering of
mesoporous ceria and SBA-15 samples were analyzed by electron microscopy
studies and are shown in figure 4. We have successfully prepared mesoporous
ceria,SBA-15materials, SBA-15 mixed mesoporous ceria and Cr modified mixed
samples in well-ordered crystal morphologies through control of synthetic
conditions. Morphology depends on the synthesis conditions (silica source;
presence of co-surfactant; etc.).Morphologies of prepared materials and its metal-

doped families have been well characterized.

SEM analysis of the systems gives us the idea about the surface
topography of the catalysts. Fig.4 presents the scanning electron micrographs of
metal modified systems. The SEM images clearly show that the morphology of
the SBA-15 sample that forms fibrous aggregates, the typical shape of SBA-15
type particles. For sample nano domains of ordered material are observed and
worm-like pore channels are dominant. The SEM images of mixed samples
resemble that of pure ceria samples. Table -2 gives the surface area and pore

volumes of different samples. The mesoporous ceria showed a high (BET)
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surface area of 164 m’g™'. Mixing of SBA-15 with ceria support increases the
surface area, pore volume. This is because; the large surface area of SBA-15
contributes to the surface area of the support. The added SBA-15 molecules are
not introduced into the pores of ceria because of its large pore. The surface areas
decrease with metal loading. It is due to the large amount of deposited metal
oxides. The increasing the percentages of chromium, the surface area and pore
volume decreases in a similar manner. This also shows the homogeneous
distribution of chromium metal into the surface vacant site attained by wet
impregnation method. Figure 5 shows adsorption isotherms of representative
samples of ceria mixed with different % of SBA-15 and modified with different
% of Cr which resemble Type IV of IUPAC classification with a hysteresis loop
which is characteristic of mesoporous solids.[3].This hysteresis loop is due to the

capillary condensation, in the mesopores.
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Fig. 2 XRD spectrum of samples of mixed Ce- Si modified with Cr
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Fig.3 Low angle XRD pattern of modified sample
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Fig.4 SEM images of some samples

All the samples prepared have ordered pores. As the calcination temperature
increases the surface area decreases. Also the surface area and pore volume of the
support decrease with the introduction of transition metals. Adsorption isotherms
of ceria and modified samples resemble Type IV of IUPAC classification which

is characteristic of mesoporous materials.Fig.6 shows the pore size distribution of
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Tablel. XRD data of mixed ceria-SBA-15 modified with Cr

Average Lattice
d-spacing
Sample crystallite parameter
0 (nm)
size (nm) (A
Ce350 12.8 5.45 3.15
SBA-15 - - 9.10
Ce-10Si 8.8 5.458 3.15
Ce-15Si 8.6 542 3.13
Ce-108Si-10Cr 8.79 5.45 3.15
Ce-15Si-10Cr 9.27 5.447 3.149

Table 2. Surface area and pore volume of mesoporous ceria and SBA-15

mixed samples and Cr incorporated systems.

Pore volume Pore
Catalyst Sper(m’ g™)
(em® g-) diameter(nm)

Ce-350 164 0.29 4.6
SBA-15 592 0.84 6.0
Ce-5Si 179 0.34 4.8
Ce-15Si1 364 0.51 6.4
Ce-5Si-5Cr 169 0.3 4.2
Ce-10Si-5Cr 179 0.38 4.8
Ce-15Si-5Cr 342 0.41 5.6
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different samples. The narrow pore size distribution shows uniformity of the
pore. The XRD data of the prepared systems agree well with the standard values
for the cubic fluorite structure of ceria. With loading Cr new characteristic phases
where observed with the incorporation of transition metal oxides. From FTIR and
TG/DTA studies it can be concluded that the neutral surfactant can be
successfully removed at a lower calcination temperature attaining maximum

surface area.
4. Conclusion

A variety of methodologies for synthesizing mesoporous metal oxides
have been investigated. Here in this work mesoporous ceria was prepared by soft
templating method using the neutral surfactant hexadecyl amine. The
mesoporous ceria thus prepared is mixed with different % of mesoporous SBA-
15 prepared by template method using P-123. This SBA-15 mixed ceria is
modified with Cr. These catalyst systems are characterized by different
characterization techniques. Neutral surfactant route using HDA as surfactant is
effective for the preparation of mesoporous ceria with high surface area and pore
volume at a lower calcination temperature. Mixing of Ceria with SBA-15
increases the surface area of the support which can increase the activity of the
support. Modification with Cr effects the surface area, crystallinity, pore size and

can effect the acidity of the sample.
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ABSTRACT

PS and HDPE are two widely used commodity plastics. In this study amino silane
modified nano kaolin clay and glass fiber reinforced PS/HDPE (80/20)
composites were prepared by melt mixing and injection molding. Amount of clay
was kept constant at 2 wt. % and glass fiber content was varied at 10, 20, 30 wt.
Y. Mechanical properties such as tensile and flexural properties were found to
be improved with incorporation of clay. Characterization has done using

Scanning Electron microscopy,(SEM) .
Keywords: Glass fibre reinforced composites, nano kaolin clay.
1. Introduction

Polymers are widely used due to their ease of production, light weight
and ductile nature. But compared to metals and ceramics, they are inferior in
mechanical properties. One way to improve their mechanical properties is to

reinforce them with particulate fillers like talc, mica, CaCO3, kaolin, fumed
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silica or fibres like glass fibres, nylon fibres etc.. Nano fillers have now emerged
as the ultimate reinforcing agents for polymers for improving their mechanical
properties without affecting density, transparency and processability [1-4].
Reinforcing polymers with nano sized clay particles yield materials with

enhanced performance without recourse to expensive synthesis procedures [5-7].

Polymer-clay nanocomposites are a class of hybrid materials composed
of organic polymer matrix in which layered inorganic particles with nano-scale
dimension are distributed with self-assembled pattern uniformly [8]. The
development of polymer nanocomposites that contain ultrafine, delaminated or
exfoliated phyllosilicates is increasing every day. Minerals of high aspect ratio
provide large interfacial area between the mineral particles and polymer chains
which result in improvement mechanical properties [9]. These nanocomposites
synergistically integrate the advantages of organic polymers with excellent
process properties and inorganic materials which have the characteristic like high

modulus and strength.

Major challenges in preparing such composites involve the surface
modification which requires to obtain a hydrophobic clay surface and
subsequently to obtain a homogeneous particle distribution with minimal
aggregation. Much of the work in this area however has focused on
montmorillonite and silica (10) and relatively few reports are there on other kinds
of clay minerals in this application. Now there has been an increased research on
organic modified kaolin as a filler in polymer to reinforce the mechanical

properties and reduce the cost of polymer products (11).

Glass fibers are the most common of all reinforcing fibers for polymeric
matrix composites. The principal advantages of glass fiber are low cost, high
tensile strength, high chemical resistance, and excellent insulating properties.

Fiber-reinforced polymer composites have seen a rapid rise in use in the past 30
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years, due to their high strength and stiffness and light weight, compared with
more traditional structural materials, such as steel and aluminum. The reason for
this superior performance is the synergistic combination of the two, or more,
constituent phases. This synergy is brought about by the interaction between the
fibers and the polymeric matrix .Glass fibers (GF) are the reinforcement agent
most used in thermoplastic based composites, as they have good balance between
properties and costs. However, their final properties are mainly determined by
the strength and stability of the polymer-fiber interphase. Fibers do not act as an
effective reinforcing material when the adhesion is weak. Also, the adhesion
between phases can be easily degraded in aggressive environmental conditions
such as high temperatures and/or elevated moisture, and by the stress fields to
which the material may be exposed. Many efforts have been done to improve
polymer-glass fiber adhesion by compatibility enhancement. The most used
techniques include modifications in glass surface, polymer matrix and/or both.
However, the results obtained do not show a good costs/properties improvement

relationship.

The aim of this work is to study the synergetic effect of low cost nano
kaolin clay (at 2%) and glass fiber at different loadings (10, 20, 30%) for the

improvement of mechanical and thermal properties of PS/HDPE composites .
2. Experimental.
2.1. Materials.

Polystyrene (General purpose polystyrene) supplied by Supreme Petro Chem
Ltd; Mumbai, India; MFI -12gm/10 min (2OOOC/5 kg).

High density polyethylene: (HDSOMA180), Reliance polymers Ltd, Mumbai,
MFI-20gm/190°C /2.16kg).
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Nano kaolin clay-Nano caliber 100 A (Aminosilane) supplied by English India
Clays Ltd, India.

Appearance: Off white powder; Plate thickness, (SEM) : < 80nm; Bulk density:
0.2-0.3g/cc; BET Specific surface area: 28-30 m2/g;

Moisture: < 1 w/w%

E glass fibre: E-Glass with grade RP10, Specific Gravity-2.6g/c, Tensile
Strength- 3.5GPa, Tensile Modulus-72Gpa supplied by Sharon Industries, Kochi,

Kerala

2.2. Nanocomposite fabrication

Blends of PS/HDPE of 80/20 composition containing amino modified
kaolinite clay which is kept at fixed ratio of 2 wt. % and E-glass fibre at different
loadings of 10%,20%,30% were obtained by a Thermo HAAKE polylab system
equipped with roller rotor operating at 180° C; 50 rpm for 8 minutes .The
resulting compound were hot pressed into sheets and cut into pieces. The
material was then injection molded using a micro injection molding machine

with a melt temperature of 190 °C and pressure 6 atms.
2.3. Determination of mechanical properties.

Tensile properties were evaluated using Shimadzu Autograph AG-1 series
Universal testing machine with a load cell of 10 kN capacity according to ISO

527 on dumb bell shaped specimens.
2.4. Scanning electron Microscopy (SEM).

SEM was used to investigate the morphology of the fractured surfaces. The
fractured surface was sputter coated with gold and examined under Scanning

Electron Microscope. SEM images were taken using a JOEL model JSM 6390LV
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3. Results and discussion.
3.1. Mechanical properties
Tensile Properties

It was observed that tensile strength of the plastic increased depending
on fibre content up to 30% glass fibre (GF) and then showed a decrease. As is
seen from the tensile strength graph, the tensile strength for the blend with GF
was found to be maximum at 30% GF with tensile value of 43 MPa, while it
increased to 46 MPa with the addition of 2 wt % of nanokaolin clay. Thus, when
blend containing GF was reinforced with 2 wt % of nanokaolin clay 7%
increment in the tensile- strengths were observed. When PS/PE material was
reinforced with 30 wt% GF and 2 wt. % nano kaolin clay, the tensile strengths
increased to 46MPa while the tensile strength of the unreinforced material was
found to be 32 MPa. Thus 38% increments were observed when PS/PE was
reinforced with 30 wt% fibres, and this increased to 43% with the addition of 2%
nanokaolin clay. Thus nano clay acts as a molecular bridge between non-polar
matrix and polar fiber and thus enhances the interfacial adhesion between them.

A similar trend is obtained in the case of tensile modulus also.
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Fig: 1 Variation of tensile strength with filler loading
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Fig: 2 Variation of tensile modulus with filler loading

An increment of 103% was observed in the tensile modulus value with the
addition of 30%GF and modulus increased to 143 % with the addition of 2 wt. %
nanokaolinite clay. The reinforcement effect is obvious only with higher content
of glass fibers (30% and 40%). The best improvement of interfacial adhesion
with amino modified silane was achieved in samples with higher content of glass

fibers (30% and 40%).
3.2. Flexural properties

The flexural strength of a material is defined as its ability to resist
deformation under load. For materials that deform significantly but do not break,
the load at yield, typically measured at 5% deformation/strain of the outer
surface, is reported as the flexural strength or flexural yield strength. Flexural
strength and flexural modulus of blends with GF at varing compositions of 10,
20, 30, 40 wt. % and blends with GF and nanoclay at 2 wt. % were determined.
Flexural strength were found to increase with increase in GF content upto 20
wt.% and then showed a slight decrement, which may be due to overcrowding of
GF .While flexural modulus showed a trend of increase in Modulus with

increase in GF content. The flexural strength of neat blend was found to be at 45
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Fig: 3 Variation of Flexural strength with filler loading

MPa and this showed an increment of 53 MPa with the addition of 20 wt. % GF,
and further increment of 55MPa with the addition of 2 wt.% nanokaolin clay.
Thus 17% and 22 % increment respectively for blend +GF and blend +GF +clay
were obtained in the mechanical properties compared to pure blend.175 %

increment in flexural modulus was obtained when the neat blend was reinforced.
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Fig: 4 Variation of flexural modulus with filler loading
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3.3. SEM morphology

Since the mechanical properties, of the blends are influenced by the blend
morphology as well as interfacial interaction between phases, the consideration
of morphologies will be very valuable. The change in mechanical properties is
brought by morphology change, as documented in the figures showing SEM
micrographs. Figures 5,6,7,8 shows the SEM micrographs of kaolin clay, neat
blend, and blend reinforced with GF and blend with GF and nano kaolin clay.
After the fragmentation test, the morphology of cryogenically obtained fracture
surfaces of micro composites were analyzed by SEM. For the PS/HDPE blend +
GF, the neat fiber pullout and the absence of polymer attached to the fibre
surface clearly indicate a very limited adhesion between blend and the fibre

(Figure 7). On the other hand, the fracture surfaces of blend + GF + Clay

50um 0000 1349 SEI

b

20kV X150  100pm 12 46 SEI X500 50pm 13 48 SEI

Fig: 8 Blend +GF Fig: 9 Blend +Gf+Nano kaolin clay
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(Figure 8) features indicating a better fiber-matrix adhesion. SEM studies show
that nano clay act as a molecular bridge between non-polar matrix and polar fiber
and thus enhance the interfacial adhesion between them. Kaolin clay can be used

as a suitable modifier of plastics

Conclusions

Tensile and flexural properties are found to increase in hybrid nano
kaolin clay-glass fiber composites. Modulus was enhanced with the incorporation
of glass fiber and further increased with an introduction of nanoclay. SEM
studies show that nano clay act as a molecular bridge between non-polar matrix
and polar fiber and thus enhances the interfacial adhesion between them. Kaolin

clay can be used as a suitable modifier of plastics.
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ABSTRACT

Coating magnetic nanoparticles with conducting polymer has become a
promising and important approach to obtain electromagnetic modulated
functional nano composites. In the present work nano magnetite is synthesized
by co-precipitation method. It is characterized by powder XRD and FT-IR
spectroscopy. Polyaniline nanomagnetite composites are prepared by a insitu
polymerisation of aniline in the presence of nanomagnetite. Surface modification
of the composites are done by doping and by activating it with glutaraldehyde.
These nanocomposites were characterized by scanning electron microscopy
(SEM), Surface Area Analysis, Thermogravimetric analysis. The formation of
nanocomposite is confirmed by FT-IR spectroscopy. The surface morphology
from SEM analysis reveals that both polyaniline and nano magnetite blend
together  uniformly  and  exhibited  excellent  magnetic  property.
Thermogravimetric analysis of the composites suggested that thermal stability

increases with nanomagnetite loading.

Key words: Nano Magnetite, Polyaniline, Doped Polyaniline, magnetic

composite
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1. Introduction

The development of nanometer sized particles has been intensively
pursued because of their interesting electrical, optical, magnetic, and chemical
properties, which cannot be achieved for their bulk counterparts . Magnetic iron
oxide nanoparticles containing magnetite (Fe;O,) have been widely studied due
to their current and promising applications in catalysis, ferrofluids, magnetic
storage, magnetic resonance imaging (MRI), separation, target-drug delivery,

clinical diagnosis etc.

Various chemical synthetic routes have been employed to produce
magnetite nanoparticles with desired physical and chemical properties, such as
co-precipitation of aqueous ferrous (Fe’*) and ferric (Fe**) salt solution by the
addition of a base, micro emulsion technique, hydrothermal synthesis,
sonochemical approach, non-aqueous route, and thermal decomposition of an

organic iron precursor.

Since their discovery, conducting polymers have received great attention
because of their unique properties coupled with potential technological
applications. Compared to other conducting polymer polyaniline has been the
most extensively studied system due to its electrical and electrochemical
properties, good environmental stability, high conductivity in doped form, low
monomer cost, ease of polymerization and useful for potential applications in
energy storage devices, electron field emitters, chemical and biological sensors,

actuators, etc.

More recently multifunctional nanocomposite based on polyaniline and
polypyrole nanostructures, such as nanotubes, nanofibers, nanowires, and
nanorods combined with magnetic nanoparticles have also been investigated for

applications such as EMI shielding, catalysis, anit-biofouling, immunity assay,
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separation and purification of biomolecules, carriers for targeted drug delivery,

biosensors and electromagnetic device applications have been reported

Among the various magnetic dispersions, magnetite nanoparticles are
useful because of their low toxicity, high saturation magnetization. The
preparation of stable magnetite nanoparticles is a challenge as the nanoparticles
possess high surface area to volume ratios and tend to aggregate to reduce their
surface energy. In addition, the strong magnetic dipole—dipole interaction and
Vander Waal’s attractive forces among the nanoparticles also cause the particles
to aggregate. One of the important strategies to overcome the above limitations
is to shield the magnetite nanoparticles by coating them with macrocyclic
surfactants, polymers, inorganic metals, or oxides. The surrounding layer around
each particle not only avoids further aggregation but also provides a useful

platform for more functionalization.

A number of articles have been published on the magnetic and
conducting polymeric nanocomposite of polyaniline composites containing
nanoparticles such as BaFe;0O,9, AlL,O; and Fe;O,, etc. Various synthetic
methods have been reported, which include direct precipitation of iron salt in a
solution of polymer, oxidative chemical polymerization, the in situ synthesis of
polymer via an oxidative or electrochemical procedure in presence of well-
dispersed magnetic nanoparticles etc. Magnetite Polyaniline nanocomposite were
also prepared by other means such as modification-redoping method, high energy
ball milling method, precipitation—oxidation technique, and chemical oxidative
copolymerization of aniline and 5-amino-2-naphthalenesulfonic acid in presence

of magnetite nanoparticles.

2. Experimental
2.1  Materials
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Iron (II) sulphate heptahydrate, Iron (III) chloride hexahydrate,
Ammonium Hydroxide (25%), Aniline (S.D. Fine — chem. Ltd. Mumbai),
Ammonium persulphate (S.D. Fine— chem. Ltd. Mumbai), 0.2 M HCI ( prepared
from Conc. Hydrochloric acid GR, Merck), Glutaraldehyde

2.2 Preparation of nano — magnetite particles

Nano - Magnetite particles (Fe;O,) were prepared by co-precipitating
ferric and ferrous salts in an alkaline solution followed by washing in hot water
dissolve 27.8 g of iron (II) sulphate heptahydrate (FeSO,.7H,0O) and 54 g iron
(II) chloride hexahydrate (FeCl;.6H,0O) in 100 mL double distilled water. Mix
the above thoroughly. Add drop wise NH,OH to the above solution, constant
stirring at room temperature until the pH becomes 9. Heat the obtained
precipitate at 88 °C for 30 minutes. Black particle were obtained that exhibiting
strong magnetic response. Wash the particle with copious amount if hot distilled
water. Magnetite is dried in vacuum oven at 70° C for two days. It is finely

grinded and sieved.
2.3 Preparation of Magnetic Composite
2.3.1 Preparation of Emeraldine salt- magnetite composite (ES)

Distilled aniline (1.82 mL, 0.2 M) was dissolved in 0.2 M hydrochloric
acid in a volumetric flask to 100 mL of solution. Ammonium pcroxydisulfate
(5.7131 g, 0.25 M) was dissolved in 0.2 M hydrochloric acid to 100 mL as well.
Both the solutions were kept for 1 hour in an ice bath. 5g of fine-graded pre-
sintered Fe;O, powder is added to the aniline solution with vigorous stirring in
order to keep Fe;O, powder suspended in the solution. To this reaction mixture,
ammonium persulphate, which acts as an oxidant, is added slowly drop wise with
continuous vigorous stirring during a period of 10 minutes. After the addition, the

reaction mixture is stirred for 2 hours. The temperature is maintained below 5°C
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throughout the reaction. Then it is left at rest at 5°C overnight to polymerize.
Next day, decant the solution using a magnet at the bottom of the beaker to
remove the liquid and non coated polymer. Wash the precipitate with 0.2M HCl
solution until the filtrate become colorless to remove the residual monomer, the
oxidant and its decomposition products. The treatment with HCl provides more
uniform protonation of ES. It was washed with distilled water and then 300 ml
acetone to remove the low molecular weight organic intermediates and
oligomers. It also prevents the aggregation of ES during drying, so that product
was obtained as fine powder. The resulting protonatcd emeraldine magnetite was

dried at room temperature for 3 hour and further in an oven at 70°C for 3 hour.

2.3.2 Preparation of emeraldine base magnetite composite (EB)

The emeraldine base-magnetite composite was prepared by
deprotonation of emeraldine salt magnetite composite. For that Emeraldine salt
composite was stirred with 100 ml 25% ammonia solution for 1 hour. It was then
filtered, and dried under suction for 10 minutes. The precipitate was then washed
with 11 (100 ml per portion) distilled water. It is then dried under suction for 30

minutes and then dried under vacuum at 60°C for 48 hours.
2.4 Activation of Polymers with glutaraldehyde

1 g each of the dried polymers was mixed with 2.5 % (v/v) glutaraldehyde
solution prepared in 0.1 mol L potassium phosphate buffer on pH 6. The
mixture was allowed to react under reflux for 2 hour. All supports were washed

with the same buffer to free of excess glutaraldehyde and dried.
3. Result
3.1 Physio—Chemical Characterization of Magnetite

3.1.1 Powder XRD

Pauline Journal of Research and Studies



Maria Augustine, ...

The crystalline structures of sample were determined by powder XRD
patterns (Fig. 1). The diffraction patterns and relative intensities of all diffraction
peaks match well with those from the JCPDS card (19-0629) for pure magnetite.

No other iron oxide or hydroxide phase was observed.
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Fig.1 XRD Pattern of Nano-Magnetite

The broad peaks suggest the nanocrystallite nature of the magnetite
particles.. The diffraction peak of scattering angle (20) of 30.478°, 35.868°,
43.4520, 54.1870, 57.3760, 63.154° matches with corresponding to the reflection
from 220, 311, 400, 422, 511 and 440 crystal plane with cubic phase spinel
structure. . In the case of Fe;0, a peak at 26 = 35.829 (d = 2.50424) is observed
at higher intensity. X-ray peaks of maghemite were not observed, which indicate

the absence of maghemite structure in it.

Particle size of Fe;O, is determined using Debye-Scherrer equation. The
peak corresponding to the maximum intensity, 20 = 35.829, d = 2.50424 A’ is
used for particle size calculation. Magnetite of nano particle size of Fe;Oy4 is 18
nm. There are two distinct classes of super paramagnetic nano particle depending
upon particle size, super paramagnetic iron oxide nanoparticles (spion) with
mean particle diameter of more than that of 50 nm and ultra small super

paramagnetic iron oxide nanoparticles (uspion) with a mean particle diameter of
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less than 50 nm. From the particle size of Fe;O, clear that they are under the
category of uspion
3.1.2 FT-IR Spectroscopy

The FT-IR spectra of nano magnetite in KBr matrix is shown in the Fig.2

100+

% Transmitance

50

4000 3500 3000 2500 2000 1500 1000 500

Wave Number (cm™)

Fig. 2 FT-IR spectrum of Magnetite

The broad characteristic band from 3500 to 3100 cm™ could be assigned
to O-H stretching vibration in physically adsorbed hydrogen bonded water
molecule. In addition, the absorption band at 1623 and 2351 cm™ on the spectrum
can also be correlated to the different modes of bonded water molecules existing
the iron oxide lattice. The prominent peak at 570 and 602 cm™, are attributed to
the stretching and torsional vibration modes of the Fe-O bonds in tetrahedral and
octahedral sites respectively. The sharp and high intense peak appears on the
range 790 -890 cm™ demonstrates the high degree of crystallinity of Fe;O,. The
characteristic absorption bands therefore confirm the presence of spinel structure.

The result is consistent with reported result.
3.2 Physiochemical Characterization of Magnetic Polyaniline Composites

From the various physiochemical characterization techniques we get an

idea about the structural changes on magnetite after coating with polyaniline.
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Nano sized particle has a large surface area when compared to that the
commercial metal oxides and thus an enhanced absorption capacity than that of

commercial metal oxide.
3.2.1 FT - IR Spectroscopy

The FT-IR spectra of nano magnetite composite of polyaniline in KBr
matrix is shown in Fig. 3. The aniline polymers have the general formula [(-B-
NH-B-NH)y(B-N=Q=N-),.vy], in which B and Q denote the phenyl rings in the
benzoid and quinoid form, respectively. IR spectroscopy is one of the useful

methods for
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Fig. 3 FT-IR spectra of polyaniline — magnetite nanocomposites

determining functional groups present in a compound, and for polyaniline, it is
most useful for obtaining qualitative information regarding the average oxidation

state.
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The 1600-1450 cm™ is the aromatic ring breathing, the main peaks in
this region are at 1580 cm” and at 1471 cm™ due to the stretching deformation of
C=C in quinoid (Q) ring and benzoid (B) ring respectively. Therefore, it
demonstrates that the aromatic structure of PAN is retained in the composites ES,

ESG, EB, and EBG.

An intensity ratio of the peak at 1587 cm™' to that at 1471 cm™ is a
quantitative measurement of the oxidation state of PAN. The analysis of infra-
red spectra shows that quinoid to benzoid intensity ratio was varied for all the
samples, showing indication of some structural modification during the formation
of these composites. The intensity of quinoid band is less than the benzoid band,

which shows presence of more reduced units in the polymer chain.

A broad peak around 3500 — 3000 cm™ in the polyaniline magnetic
composite corresponds to the NH stretching vibration. A weak absorption around
3100 — 2800 cm™ is the C — H stretching vibration. The absorption bands below
1000 cm™ in the polyaniline composite clearly shows the presence of magnetite,
as it arises from the interatomic vibrations of Fe-O lattice in the magnetite. The
peak around 3500 cm™ viewed in the spectrum of magnetite is masked by the
intense peak of PAN in that region. Also certain peaks are shifted in vibrational
frequency were also observed on comparison with pure PAN and magnetite
spectrum. These changes confirm the formation of these PAN — Magnetite nano

composite.

The coating of PAN to the surface of the magnetic particles takes place
through the hydrogen bonding between N-H groups in the PAN and OH group of
bonded water molecules in the ferrofluid, resulting in the encapsulation of
magnetic particles by PAN. The FT-IR spectrum confirms the bonding of PAN

strongly to the surface hydroxyl groups on Fe;O4 nanoparticles.
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3.2.2.  Scanning Electron Microscopy (SEM)

Typical SEM micrographs of polyaniline — magnetite composites clearly
present different morphologies with respect to the size and shape of the particles
of the prepared samples. The SEM images of pure magnetite, and polyaniline
from the reported literature is compared with that of the composite. The surface
of the Fe;O, NPs is smooth. The pure polymers, shows particulate structure with

a fairly uniform size distribution and is observed to be relatively loosely packed.

X5,000 5pm

EB EBG

Fig. 4 The SEM micrograph displaying surface morphology of polyaniline

composites

The surface of the magnetite nanocomposite become rougher due to the
polymerization occurred on the surface of magnetite nanoparticles. In contrast, a

more spherical morphology of polymer as clusters is clearly observed on surface
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of the polymer-magnetite composite compared with pure polymer. It indicates
that nano-sized inorganic particles possess a nearly spherical morphology and

influence strongly the composite morphology. It is observed from the micrograph

that some oxide particles are covered by spherical nature of polymer which form
multiparticle aggregates, presumably because of weak interparticle interactions.
The Fe;O4 NPs are observed to dissolve in the 1.0 mol L' hydrochloric acid
solution and the color changes to yellow. However, the magnetite polymer
nanocomposite does not dissolve in the same acid solution, which indicates that

magnetite nanoparticles have been successfully protected by the polymer matrix.
3.2.3. Surface Area Analysis

BET surface area of the polymers is given below. The highest surface
area is shown by the polyniline acid — magnetite nano composite. It is evident

that glutaraldehyde activation reduces the surface area.

Fig. 5 SEM images a) Magnetite b) Polyaniline

3.2.4. Thermogravimetric Analysis

The Thermogravimetric curves of the prepared magnetic nanocomposite of ES,

ESG, EB, EBG, under nitrogen atmosphere are shown in the figure.
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Table 1. BET surface area of polymer —magnetite nanocomposites

Polymer Surface Area (m”/ g)
ES 39.4696 + 0.2386
ESG 36.0927 + 0.0838
EB 34.3193 +0.0335
EBG 33.3837 £ 01671
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Fig. 6 TG of polyaniline composites

Figure 6 depicts the thermo gravimetric curves for polyaniline —magnetite
nanocomposite under nitrogen atmosphere studied at a heating rate 10 °C/min in
the temperature range of 40-840 °C. The thermogram of ES shows a typical
three step weight loss behavior. The first weight loss starts from room
temperature to 180 °C corresponds mainly to water and a small proportion of

gaseous HCI originating from slight deprotonation process. The second weight
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loss occurs between 200 and 320 °C corresponds to the most of the HCI together
with water molecule which are more strongly bonded to the polymer chain. A
final step starting at 600 °C is due to a large scale thermal degradation of the
PAN chains, whereas in the case of pure polyaniline , it was reported to occur at
450 -500 °C. The enhanced thermal stability of composites as compared to pure
PAN may be due to the interaction between PAN and Fe;O, NPs, which restricts
the thermal motion of PAN chain in the composite. It is clear from the TG curve

that ESG exhibited more thermal stability than ES.

In the case of undoped polyaniline composites EB and EBG, two step
weight loss behavior — first one around 100 °C corresponds to the loss of water
molecules bound to the polymer and the second weight loss starts at 620 °C

corresponds to the degradation of the polymer backbone.

4. Conclusion

Nano sized Magnetite was successfully prepared. It is characterized by
FT-IR spectroscopy and PXRD technique. The Size of the magnetite particle was
obtained by using the Debye-Scherrer equation. The magnetite particle size was

18nm. It exhibited prominent magnetic properties.

Magnetite nanocomposites of polyaniline were synthesized. The
formation of nanocomposite is confirmed by FT-IR, Surface Area Analyzer,
SEM, and Thermogravimetry Analysis. It is also activated with Glutaraldehyde.
Four different Nanocomposite of polyaniline were ES, ESG, EB, and EBG.

Nanocomposite are thermally-stable than the pure polymer with thermal
stability to temperatures in excess of 420 °C. The activation with GA did not
affect the thermal stability of these polymers. Surface area analysis showed that

treatment with GA reduces the surface area of the composite.
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ABSTRACT
Itaconic acid compatibilized Polypropylene / Polystyrene / dialkyl silane
modified kaolin clay nanocomposites were prepared by melt blending technique.
The effect of dialkyl silane modified kaolin clay (N100Z) and compatibilizer on
the static and dynamic mechanical properties on of nanocomposites was
investigated. The prepared nanocomposites were characterized using DMA. The
dynamic mechanical analysis reveals higher storage moduli over a temperature
range of 40—-125°C for nanocomposites. Mechanical properties of compatibilized
nanocomposites are found to be higher than that of uncompatibilized

nanocomposites.
Keywords: Itaconic Acid, Kaolin Clay, DMA
1. Introduction

Polymer / clay nanocomposites (PCNs) have attracted significant academic
and industrial interest in recent years. The nano-sized-layer-filed polymers can
exhibit dramatic improvements in mechanical and thermal properties at low clay

contents because of the strong synergistic effects between the polymer and the
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clay on both the molecular or nanometric scale [1]. Nanocomposites based on
Polypropylene/Polystyrene (PP/PS) blend have been studied extensively by many
researchers [2-4]. Because of the strong hydrophilic nature of the clays, adhesion
between clays and non-polar polymers is low and the dispersibility of clay layers
in polymer matrix is limited. In order to increase the dispersibility of nanoclays

within the polymer matrices grafted polymers are used as compatibilizers.

In this part of study Itaconic acid (IA) is used as a compatibilizer for
PP/PS blend. In this study IA is added directly into nanocomposites and the
hydroxyl group of clay reacts with IA and disperses the nanoclay well within
polymer matrix through in situ compatibilization. The compatibilizer was
prepared by grafting reaction of IA onto PP/PS blend in the presence of Dicumyl
peroxide (DCP) initiator. The aim of this study is to determine the effect of the
[Polypropylene/Polystyrene]-g-itaconic acid ([PP/PS]-g-IA) as a compatibilizer

in the mechanical properties of PP/PS clay nanocomposite.

2. Methodology

a. Materials: - Polypropylene homopolymer (REPOL H200MA) with a melt
flow index of 25g/10 min (230°C/2.16Kg) was purchased from Reliance
Industries limited, Mumbai, India. General purpose Polystyrene (MFI
(2000C/5Kg) is 12g/10 min) was obtained from Supreme Petrochem Ltd India.
The dialkyl silane modified clay (Nanocaliber 100Z - N100Z) had a bulk
density of 0.2-0.3g/cc and a BET specific surface area of 28-30 m?/g. Itaconic
acid pure AR with molecular weight of 130.10, melting range of 165-167 ° C
was supplied by Spectrochem Pvt. Ltd. India.

b. Preparation of the Compatibilizer: - The compatibilizer was prepared by
grafting reaction between IA and PP/PS blend in the presence of a DCP initiator
at 170°C for 8 min. The reaction was conducted by melt mixing in a Thermo

Haake Polylab system equipped with roller rotors. PP and PS were allowed to
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melt for 2 min initially. A constant amount of DCP (0.5wt %) along with IA (3
wt %) is added into the melt.

C. Preparation of nanocomposite

PP/PS (80/20) blends were mixed with modified kaolin clays and the
compatibilizer using a Thermo HAAKE Polylab system equipped with roller
rotor operating at 180'C and 50 rpm for 8 min. The resulting compounds were
hot pressed into sheets and cut into pieces. The material was then injection
molded at 190 C.

Dynamic mechanical analysis (DMA Q-800, TA instruments) was used
to study the effect of nanoclay on the viscoelastic properties of nanocomposites.
Rectangular shaped specimens of dimension 35mm x4mm %3 mm were used.
DMA tests were conducted at 5 frequencies (0.1, 1, 3,5,10 Hz). A temperature

ramp was run from 38 to 125°C at 3 'C /min.

Tensile properties of nanocomposites were evaluated using Shimadzu
Autograph AG-I series universal testing machine at a crosshead speed of 50
mm/min and according to ASTM D 638. The injection molded dumbbell shape
specimens had 115 mm, a width in the gauge section of 5 mm and a thickness of
3.2 mm. A minimum of five samples were tested in each nanocomposite and the

average results were recorded.

Flexural strength of nanocomposites was measured by three point
loading system using UTM (Shimadzu AG-1) with a load cell capacity according
to ASTM D 790. The testing was done at a crosshead speed of 5 mm/min.
Rectangular bars of dimensions 60 X12.7 X 3.2 mm’ (width xlength x
thickness). A minimum of five samples were tested in each nanocomposite and

the average results were recorded.
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The Izod impact strength of the injection molded samples was
determined as per ASTM D 256. The test was carried out using REIL
IMPACTOR JUNIOR (CEAST) machine with a pendulum of 4kJ and striking
velocity of 3.4m/s.

3. Results and Discussion

Tensile Strength (MPa)

—=—PP/PS/N100Z
224 —e— [PP/PS]-g-IA/N100Z
T T T T
1 2 3 3 5
Filler loading(%)

Fig. 1 Variation of tensile strength with filler loading

Figure 1 and 2 shows the variation of tensile strength and tensile modulus of
uncompatibilized and compatibilized clay nanocomposites with filler

loadings.The tensile strength and moduli of the nanocomposites are increased by
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Fig. 2 Variation of tensile modulus with filler loading
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the addition of itaconic acid as a compatibilizer. This improvement is due to
better stress transfer and increased interfacial interaction. The improvement in
mechanical properties is due to better dispersion of clay particles when [PP/PS]-
g-IA is used as the compatibilzer. Thus the addition of [PP/PS]-g-IA increased
the interaction between nanoclay—polymer and thus significantly increased the

stiffness of the PP/PS/clay nanocomposites.

Figures 3 and 4 gives the effect of IA on the flexural strength and
flexural modulus of PP/ PS clay nanocomposites. The degree of dispersion of
clay particles is improved by the addition of itaconic acid and results in better
stress transfer due to improved interfacial adhesion. The improvement in flexural

properties is due to the high stiffness and aspect ratio of silicate layers [5].
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Fig. 3 Variation of flexural strength with filler loading

From the Figure 4 it is seen that the incorporation of Itaconic acid leads to an
increase in impact strength of PP/PS blend than the corresponding
nanocomposites. The enhanced impact strength may be attributed to the
improved interfacial adhesion between PP/PS due to the presence of

compatibilzer and modified clay.
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Fig. 4 Variation of flexural modulus with filler loading

This substantial improvement shows the ability of [PP/PS]-g-IA to act as an
impact modifier and compatibilzer. The presence of organoclay platelets,
especially in the compatabilized systems allows deforming to larger strain before
crack propagation takes place [6]. After reaching a maximum the impact strength
shows a reverse trend. However at higher clay loadings the embrittlement and
weak resistance of crack propagation plays a major role. Shanti V. Nair et al
studied the fracture initiation and fracture propagation toughening of polyamide
6, 6 (PA-66) polymers with different types of layered silicate clay having
nanoscale (fully dispersed) or multiscale (mixed nanoscale/microscale) structure.
According to Nair, the reduction in toughness of polyamide 6, 6/clay
nanocomposites is due to the formation of micro cracks in the crack-tip region in
the vicinity of reinforcement— matrix interfaces, which enhance the local stress
fields in the crack-tip region and tend to reduce toughness [7]. Thus it is of
interest to note that the nanocomposites containing grafted polymers show higher

toughness without a reduction in strength and stiffness.

Pauline Journal of Research and Studies



Effect of itaconic acid ...

220

200

180 +

160

140 4

1204

Impact Strength(J/m)

—=— PP/PS /N100V
—®— PP/PS]-g-IA/N100V|

100 +

80

60

o 1 2 3 4 5
Filler loading (wt%)

Fig. 5 Variation of impact strength with filler loading

The dynamic mechanical properties of IA compatibilized -clay
nanocomposites at 3 wt% are studied over a wide temperature range from 40 to
125°C and the results are shown in Table 1. Figure 5 shows the storage modulus
curve for compatibilized clay nanocomposites. The storage modulus of

compatibilized nanocomposites is higher than that of uncompatibilized clay

nanocomposites.
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Fig. 6 Storage modulus curves of PP/PS blend, PP/PS/N100Z and [PP/PS]- g-
IA/N100Z nanocomposites
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Table 1 Results obtained from DMA curves of PP/PS blend,
PP/PS/N100Z and [PP/PS]-g-IA/N100Z nanocomposites

Storage modulus ( MPa) Tg( °C) from
Samples . - - -
45°C 80°C 100°C 120°C tan o0 value
PP/PS blend 1007 525 374 159 114.95
PP/PS/N100 Z 1175 709 503 217 113.46
[PP/PS]-g-N100Z 1369 785 552 227 115.58

The increase in storage modulus is due to the better dispersion of clay
particles within the polymer matrix after the addition of compatibilizer. The
presence of itaconic acid as compatibilizer increases the interaction between clay
layers and IA group through hydrogen bonding and this will increase the
dispersion of clay particles within the polymer matrix and increase the stress
transfer [8, 9].
it is apparent from the table 1 that the presence of clay and compatibilizers does

not influence the T, value.
4. Conclusion

The compatibilized nanocomposites show improved mechanical properties compared
to uncompatibilized clay nanocomposites and this is due to the improved interfacial
adhesion between PP and PS in presence of compatibilzer and modified clays. The
storage modulus of compatibilized blends is greater than the modulus of neat
matrix. The presence of clay and compatibilizers does not influence the T, value

from the tand curve.
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ABSTRACT

Discernible growth of gold loan NBFCs recorded mainly on the
backdrop of appreciation in gold price affirming the indicators of financial
soundness such as capital adequacy ratio, Non Performing Asset (NPA) and
share of borrowing in the total asset of bank that are contained well within the
limit specified by RBI. However, the sharp correction of gold price would have a
devastating effect not just on gold loan NBFCs but also on the entire financial
market.

Keywords: NPA, RBI, NBFCs
1. Introduction

Over the years, gold loan NBFCs witnessed an upsurge in Indian
financial market, owing mainly to the recent period of appreciation in gold price
and consequent increase in the demand for gold loan by all sections of society,
especially the poor and middle class to make the both ends meet. Though there
are many NBFCs offering gold loans in India, about 95 per cent of the gold loan
business is handled by three Kerala based companies, viz., Muthoot Finance,
Mannapuram Finance and Muthoot Fin Corporation. Growth of gold loan NBFCs
eventuating from various factors including Asset Under Management (AUM),
number of branches, and also the number of customers, in the less developed

financial market in India raises many concerns such as: did the growth of these
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companies accelerate from the absence of a well-functioning financial market?
Or, how far the policies of RBI were able to keep up the financial standard of
these companies? Or, are they financially sustainable? Or, do they pose any
threat to the financial system because of their exposure to bank credit? These
issues ought to get immediate elucidation and must be settled by appropriate
policy interventions. This paper tries to examine some of the above mentioned
issues in detail and attempt to arrive in a consensus on each of these issues. The
paper is structured into five sections encompassing the introduction and
conclusion. While the second section discusses a brief overview of gold loan
NBFCs, growth and performances are discussed in the third section. The fourth
section discusses the correlation between the NBFCs and the current financial

system.
2. Overview of Gold loan NBFCs in India

Gold is an idle asset in the hands of individuals and there is a huge
unlocked economic value in the Indian economy, which is said to have anywhere
between 18000 to 20000 tonnes of gold. Yet, only three per cent of this idle gold
stock is being used for raising gold loans. But, gold loan NBFCs came to public
attention when Manappuram Finance Limited hit the capital market in November
2010 with a Qualified Institutional Placement (QIP) for Rs. 1,000 Crores,
followed by Muthoot Finance Limited’s Initial Public Offer in April, 2011 of
around Rs. 900 Crores. Later, Muthoot Finance Limited as well as Manappuram
Finance Limited also came up with a Non Convertible Debentures (NCDs) of
significant amount. Growth of NBFCs occurred both in terms of the size of their
balance sheet and their physical presence that compelled to increase their
dependence on public funds including bank finance and non-convertible
debentures. Aggressive structuring of gold loans resulting from the

uncomplicated, undemanding and fast process of documentation along with the
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higher Loan to Value (LTV) ratio include some of the major factors that augment
the growth of Gold loan NBFCs. Upsurge and widespread establishment of these
companies invited regulatory headwinds from March 2012 and since then, many
rules and regulations were imposed on this sector with a view to contain their
growth. Fixation of Loan To Value' ratio is the main norm employed by the RBI
that imposed a slashed LTV of 60 percent as compared to the earlier level of 80
percent, for loans granted against the collateral of gold on 21* march 2012.
Growth of NBFCs started to saturate since then and RBI raised LTV up to 75 per

cent on 3"January 2014.
3. Growth and Performance of Gold loan NBFCs in India

The ascending price of gold, the quantum of black money in the market, the
general price level, the rate of return on alternate financial assets, the lack of easy
availability of alternative financial products, the easy availability and highly
liquid nature of gold, the prevalence of specific socio-cultural system, are some
of the major driving factors triggering gold demand that has led to the huge
accumulation of gold in India. Both organized and unorganized gold loan
businesses have been growing along with the accumulation of gold, however, the
recent period of appreciation in gold price has mainly led to the growth of
organized loan businesses. Since the market share of gold loans NBFCs
dominated by Muhoot and manappuram LTD. Therefore, average profit of Gold
Loan NBFCs in the figurel is the averge of profit after tax of Muthoot Finance
LTD and Manappuram Finance LTD. Figure 1, showing the co-movement of
gold price and profit growth of Gold loan NBFCs clearly indicates that the
growth of profit started in 2005 concomitant with the appreciation of gold, lasts
up to the end of 2013. Looking back, the sustained increase in gold prices had
two positive strokes for the gold loan business. On the one hand, it kept scaling

the eligible loan amount per gram of gold which made gold loans a compelling
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proposition for the customers, and on the other hand, it kept defaults in check
because of ver, it is likely that the business will eventually stabilize to a period of
steady growth. At this juncture, it is necessary to ascertain the growth and level
of sustainability of the gold loan NBFCs by evaluating their financial
performance and their sources and uses of funds. Moreover, on account of their
striking growth, it is necessary that their activities may be closely monitored
through regular and more frequent collection of relevant financial data, analysis

and monitoring. More frequent on-site and off-site supervision is also asked for.

Implementation of RBI guidelines will necessarily restrict the
competitive positions of gold loan NBFCs vis-a vis those of banks and the
unorganized sector. In such a situation, while borrowers with limited stocks of
jewellery may move to the unorganized sector that will continue to offer loans at

higher LTV ratios, the interest-sensitive borrowers on the other side will shift to
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Fig. 1 Average Profit of Gold Loan NBFCs and Gold Price
Source: Calculated using RBI data base and various anual reports of Muthoot
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Nationalized banks that offer loans at much lower costs for similar or higher

LTV ratios.
4. Interconnectedness of NBFCs in the financial system

Gold loan NBFCs’ interconnectedness with the formal financial system
increased in proportion in the recent years as gold is also preferably held
indirectly by leveraged institutions like banks and non-banks as collateral in their
loans. However, a sizeable portion of their borrowings come from the banking
system. Since, the primary business of these NBFCs is lending against gold, any
drastic fall in the gold market leading to a sharp correction in the gold price will
potentially have a disturbing effect on the banking system. An analysis of the
sources of funds of gold loan NBFCs revealed that their dependence on the
banking sector witnessed an increase during the last five years. The consistent
increase in the dependence of the gold loan NBFCs on the banking sector
seriously raises sincere concern. There is a need for the NBFCs to reduce their
over-dependence on any one source and necessarily develop a balanced system
of financial sourcing, while strengthening their capital funds as a risk buffer.
Inter-linkage between banks and gold loan NBFCs could potentially create the
possibility of systemic risk in the financial sector, if unchecked. It may be
pointed out that banks do face ‘concentration risk’ on account of their gold loan
activities, since the business of gold loans NBFCs are associated with absolute
concentration in one commodity. This risk may reduce in future as the gold loans
NBFCs are now trying to maximize their profit by diversifying into loans backed

by land and other securities.

However, indicators of financial soundness such as capital adequacy
ratio, Non-Performing assets, are contained well within the limit (RBI 2013: 14
&16). Conversely, loans given to gold loan NBFCs by banks at present form only

a negligible portion of the banks’ total assets and may not have significant
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implications for the stability of the financial system. And hence, any stress in
gold loan portfolio may not have serious repercussions on the stability of the
banking sector as a whole. Even if we accounted for the loans given by banks to
gold loan NBFCs, the total exposure of banks to gold loans still worked to be less
than 3 per cent of total bank credit by end March 2012 (RBI 2013: 172, 173 ).
The indicator of financial soundness, namely, leverage of gold loan NBFCs
appears to be a cause of concern. In addition, there is a need for improving the
owned funds of NBFCs. Higher level of capital is required for (a) raising their
owned sources of funds and consequently, reducing their reliance on borrowed
funds and their leverage. (b) Though the present levels of NPAs for gold loan
companies are low and the probability of any drop in gold prices also seems to be
low, higher capital can be a general cushion for these companies against

unforeseen losses, if any, on their balance sheets.

There are also interlinkages within the gold loan NBFC segment in the
form of gold loan NBFCs floating unincorporated sister concerns to undertake
financial activities, which are not permitted by the regulator. Such activities
primarily involve raising public deposits and diverting these funds towards the
registered gold loan NBFC. Raising public deposits by such illegitimate means
can have implications for public confidence in the concerned NBFCs and non-

banking financial sector as a whole.
5. Conclusion

Gold loan NBFCs cater the needy sections of the society, especially the poor
and the middle class to keep up their social and economic life, as they otherwise
are not eligible to get credit from the banking sector. Discernible growth of gold
loan NBFCs recorded mainly on the backdrop of appreciation in gold price
affirming the indicators of financial soundness such as capital adequacy ratio,

Non Performing Asset (NPA) and share of borrowing in the total asset of bank
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that are contained well within the limit specified by RBI. Rules and regulations
on gold loan NBFCs and concomitant decline in gold price have led to the
saturation of growth of NBFCs. In short, the sharp correction of gold price
would have a devastating effect not just on gold loan NBFCs but also on the
entire financial market.

End note: The loan-to-value (LTV) ratio is a financial term used to express the

ratio of a loan to the value of gold pledged
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