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Editorial

Josephine Researcher-III is the third issue/volume of an innovative initiative from St. Joseph’s College, Moolamattom
and is a collection of Interdisciplinary Research articles . This resource book provides a deeper insight and greater interest in the
minds of students, teachers and researchers in various fields. It can act as a platform for an in-depth analysis of issues, comments
and concerns on different scientific, social, ethical and literary events. The ultimate goal of this venture is to rejuvenate the field

of higher education and to strengthen the research activities of various stakeholders of our campus.

The Interdisciplinary Research Resource Book, Josephine Researcher, which has been assigned International Standard
Book Number (ISBN), is committed to provide space for genuine research publications of scientists, social activists, researchers
and faculty members belonging to various disciplines. At this juncture, we extend our sincere thanks to our contributors and

readers for their whole hearted support.

We are extremely grateful to our manager Very Rev.Fr. Sebastian Elanjikkal CMI for his encouragement. We sincerely
thank Rev. Dr. Jose Nedumpara CMI (our local manager and chairman of the advisory board). We are also thankful to Dr. Saju
M. Sebastian, our Principal, under whose inspiration and guidance, the Josephine Researcher-III comes into existence. We

also express our gratitude to Rev. Fr. Libin Valliyaparambil CMI, our bursar.

The present issue (third Volume) includes nine research articles from science, four from social science and ten from
literature. All the articles in this issue bear clear signs of ingenuity and resourcefulness of the teaching community. We expect that

these articles of primary and secondary nature would enable us to have a share in creating a more harmonious world.

Dr. Ebey P. Koshy
Dr. Joshy Varghese

Dr. Jose James
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Supreme Court Verdict on Ayodhya: A Balancing Act to Solve Centuries Old Dispute
Dr. Fr. Jose Nedumpara

On Saturday, 9" November 2019, a five judge bench of the Supreme Court of India put their best foot forward to deliver
4 unanimous verdict on a religious dispute, running on for more than a century. The judicial resolution by the apex court came
after India’s politicians proven themselves unequal to the task and all mediation efforts failed. The Supreme Court’s much
anticipated ruling on the disputed site in Ayodhya has been hailed as balanced and practical one.

The Constitution Bench of the Supreme Court permitted the construction of a temple at the site where the Babri Masjid
once stood and asked the government to allot a * prominent and suitable “ five acre plot of land for Muslims to construct a
mosque in Ayodya.

The Bench directed that the Sunni Central Wagf Board should be given a five acre plot, either by the Central Government
from within its acquired area, or by the Uttar Pradesh Government ** at a suitable, prominent place in Ayodhya”. The Board would
be at liberty to construct a Mosque there. This should be done simultaneously with the transfer of the property to the proposed
Trust. _

i In aunanimous judgment a five member bench headed by Chief Justices of India Ranjan Gogoi and Justices Sarad Arvind
Bobde, D Y Chandrachud, Ashok Bhushan, and S Abdul Nasser asked the Central Government, which had acquired the entire
67.73 acres of land including the 2.77 acres of the disputed Ramjanmabhoomi- Babri Masjid Premises in 1993, to formulate a
scheme within three months and setup a Trust to manage the Property and construct the temple. For the time being, the possession
of the disputed property would continue to vest with the central government until a notification is issued investing the property in
the Trust.

The apex court overruled the Allahabad High Court’s partition of the disputed property among the three major litigants as
legally untenable. The Allahabad High Court had proposed a three way bifurcation of the disputed premises among the Sri.
Bhgawan Ram Lalla, Nirmohi Akhara and the Sunni Central Waqf Board. The court said that it did _rlgecure a lasting scene of

S

peace and tranquility.'

The bench concluded that Sunni Central Waqf Board was unable to prove its claim of exclusive title and continuous
possession of the disputed site. ““ The Muslims have offered no evidence to indicate that they were in exclusive possession of the
inner structure prior to 1857 since the date of the construction in the sixteenth century™

On the other hand, the court held there was both oral and documentary evidence to support the Hindus faith that the
JanmaAsthan was located where Babri Masjid was constructed. It was beyond the ken of the court to probe whether this belief
was justified. Judges cannot indulge in theology, but restrict themselves to evidence and balance of probabilities.

The court said there was proof of exclusive worship offered by the Hindus, especiallyin the outer courtyard where Ram
Chabutra and Sita Rasoi are located even before the annexation of the Qudh by the British in 1857.* The Hindus possession of
the outer courtyard has been established.

The supreme Court accepted the findings of the Archaeological Survey of India (ASI) that the Mosque was not constructed
on the vacant land. The ASI had found the remains of a large pre-existing structure underneath the Babri Mosque which was
non —jslamic”in nature.*

Tha AST had found the artefacts collected from the dig and the pillars of the mosque were of a non-Islamic orgin .The ASI
had also maintained a studied silence on the issue whether Ram temple was demolished to construct a Mosque. Instead they said
that the pre- existing structure was used to build the Mosque.

The Supreme Court Bench also refrained from arriving at a conclusion on the issue whether the pre -exciting structure (
temple) was demolished to construct the Mosque.

Many have argued that the order of the court has privileged belief over evidence. In a century long dispute, evidence
cannot mean title deeds and property papers. It is found to be based on assessment of accounts of the use of property.

The court said title cannot be established on the basis of faith and belief. Faith and belief are indicators towards patterns

[13]
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of worship at the site on the basis of which claims of possession are asserted. In deciding claims of possession the court
evaluated a varity of evidence, including religious texts, Travelogues, oral evidence and particularly the controversial and disputed
findings of the Archeological Survey of India.

Major Findings Of the Court

1. Faith and belief of Hindus since prior to construction of mosque and subsequent thereto has always been that Janmastan of
Lord Ram is the place where Babri Mosque has been constructed which faith and belief is proved by documentary and oral
evidence ( from the addendum written by one of the five Judges).

2. On the balance of probabilities, this is a clear evidence to indicate that the worship by the Hindus in the outer courtyard
continued unimpeded in spite of the setting up of a grill-brick wall in 1857. Their possession of the outer courtyard stands
established together with the incidents attaching to their control over it.

3. The destruction of the Mosque took place in breach of the order of statusquo and an assurance given to this court. The
destruction of the Mosque and the obliteration of the Islamic structure was an egregious violation of the rule of law. The
Judges declared that the demolition of the 16 century Babri Masjid on December 6™, 1992 was “an egregious violation of
the rule of Law” and a calculated act of destroying a place of public worship.” The Muslims have been wrongly deprived
of a Mosque which has been constructed well over 450 years ago.

4. The disputed site was government land in the revenue records. The fact that there lay a temple beneath the destroyed

structure has been established by the Archaeological Survey of India and the underlying structure was not an Islamic
structure.

5. The court concluded that the Muslims were ousted from the 1500 square yards of the Mosque through acts of damage
during communal riots in 1934, desecration in the intervening night of December 22-23 of 1949 when idols were placed
inside the Mosque and finally the demolition of the Mosque in 1992.

6. The Bench shut the door for fresh litigation to alter the statusquo of sites such as those in Kashi and Mathura which have
also seen discord over worship. Driving home this message in its 1045-page Judgment the Bench placed solid emphasis on
the mandate of the places of worship (special provisions) Act which came into force on July 11, 1991. Interestingly the
1991 Act kept the Ram Janmmabhoomi — Babri Masjid dispute outside its ambit.

Much of the voluminous judgment revolves around evaluation the faith and belief of Hindus in and reverence for a
disputed site. One of the Judges felt it necessary in an addendum to the judgment, to provide further evidence of the belief of
Hindus in the disputed site as the birth place of Rama.

Addendum for Birthplace Proofof Lord Ram

The addendum prepared by one of the Judges of Supreme court Bench concluded that “the faith and belief of Hindus prior
to construction of the mosque and after has always been that ‘Janmasthan of Lord Ram’ is the place where Babri Mosque has been
constructed.®" Ain-i-Akbari”, a 16" century document which deals with the administration of Mughal Emperor Akbar, mentions
the time of birth of Lord Rama in the Treta Yuga in the city of Ayodhya, the Supreme Court Judge said.”

Similarly, the Bala Kanda of GosvamiThulasidasa not only refers to the birth of Lord Ram but points out to a place where
he will take human form which is clearly depicted in the words “Tinhakegraha” (in their house of Dasaratha and Kausalya).?

The 116 page addendum confirms the belief that Lord Ram was born exactly at the spot under the central dome of the
Babri Masjid in Ayodhya. The addendum says the faith of the Hindus about the exact birthplace of Lord Ram is based on
documents, scriptures and books, including Valmiki Ramayana and SkandaPurana. There is no harm in trusting these works.
Such faith is not groundless.?
Balance of Probabilities

The case has been decided on the balance of probabilities that Hindus have proved a better title than Muslims. Senior
advocate C.S. Vaidhyanathan pointed out that travelogues of foreigners like the missionary, Joseph Tiefenthaler and others like
William Finch, Montgomery Martin and so on talk about the history of Ram and ruins of a temple in Ayodhya.'® It shows that the
belief of the people about the holiness of the place remained undisturbed despite various invasions and happenings.

14
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The Supreme Court rejected a demand by Hindu parties to legally recognize devotees belief t}.m‘.t Rama Janmabhumi is a
distinct legal personality. Senior advocate Parasaran, counsel for Hindu parties advanced.the proposition that Ram J gnmastan (
birthplace ) itself constituted a juristic person as from time immemorial. Devotees thronging Aqudya not only v.vorshlpped ll%lam
Lalla( idol ) but also revered and worshipped the birthplace as a sacred place. But the Bench did not accept this argument.

A close reading of the 1075- page judgment reveals that an exclusive right to the entire property has not been declared in
favour of the Hindus, even though they have been awarded exclusive possession. The rationale for awarding Fhe whole land ,tD
the Hindu parties, seems to be that the deity had an “exclusive right” over the outer courtyard, given the long history of worship
and Hindu festivals held there, and “contested right” in the inner courtyard. \

On the other hand the court held that the Muslims failed to prove an exclusive right even in the inner courtyard v.vhere the
Mosque was located and that there wers frequent complaints of interference by Hi_ndus , and 1n§tances of contestation and
disputes. At the same time ,the judgme#holds that there is no evidence to establish that Muslims abandonefll the mosque or
ceased to perform namaz in spite of the “ contestation™ over their possession of the inner courtyard after 1858.

Nowhere in the verdict is there a finding that Hindus had exclusive right of worship or possession on the entire premises.
What tipped the scales in favour of the Hinduparties seems to be the prevalence of worship by Hindu pilgrims from a much
earlier era, whereas, the offering of namaz has been established only from around 1856-57.

Instances given by the court indicates that there were attempts by the Hindus to set up idols and perfon-n .pOO_]'Z.El within the
inner courtyard. With Hindus constantly trying to worship inside the precints of the mosque , the British admlmstrauon_ set upla
railing in 1857 to bring about peace. The existence of an Islamic structure at a place considered sacrosanc.t by the H1.nd_us did
not stop them from continuing their worship at the disputed site and within the precincts of the structure prior to the incidents
of 1856-57 ,observed the court.

A platform, Ramachabutra, was set up within 100 feet of the inner dome.It must be seen as an expression or assertion of
the Hindu right to worship at the birthplace of Lord Ram”,the court said."”’Even after the railing was put up, they stood on the
divide between the inner and outer courtyards to pay obeisance to the garb-grih( sanctum sanctorum )"

In 1934 the domes of the Mosque were damaged in a riot and the British administration renovated them at‘ its own
expense. By repeatedly challenging the Muslim mode of worship ,Hindus managed to come across as those with unimpeded
possession in the outer courtyard and with a partial stake in the inner courtyard too.

Senior advocate Rajeev Dhawan for the Sunni Waqgf Board argued that the idols were placed surreptitiously by the
Hindus in the intervening night of December 22-23, 1949. Advocate Meenakshi Arora, also for the Sunni Boz?rd argued that th.e
findings of the archaeological excavations did not show one structure but several constructions spread over different areas. It is
not that of a single massive structure as claimed by Hindus.

Senior advocate Sushil Kumar Jain for the Nirmohi Akhara submitted that Muslims had stopped offering regular prayers
at the Babri Mosque in 1937when there was riot. The Akhara argued that the mosque literally ceased to be one since 1937.

Courts not to Correct Historical Wrongs

The Supreme Court ruled that courts could not correct historical wrongs and rejected Hindu parties pleas to corref:t the
action of Mughal emperors of demolishing several temples, including the Ayodhya temple for construction of mosques. A @st&e
of the past sovereign regimes could be corrected by the courts only if the present sovereign recognized a..nd accepted the action of
the past sovereign. Absent from such recognition, the change of sovereignty is an act of state and this court cannot compel a
subsequent sovereign to recognize and remedy historical wrongs.'?

The Supreme Court‘s final judgment in the Babri Masjid- Ram Janmabhoomi dispute has clea-red the way for the
construction of a Ram temple in Ayodhya. The positive aspect of the verdict is that most political parties and groups.have
publicly accepted it. It should not allow the judgment to be perceived as an endorsement of any challenge to the rule of law in the
name of faith.

In allowing a temple comes up through a government appointed Trust at the disputed site in Ayodhya, the Sl.l[}I‘Eme Court
has apparently chosen a path most conducive for social harmony. What is most welcome about the 1045 page verdict of a Bench

[15
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of five Judges is its unanimity. It sends out a message that the Judiciary has, with a single mind, ventured to give legal burial to
a prolonged dispute that began as a minor litigation, expanded into a divisive political cause and become a festering wound on
the body - politic for years. The fact that the case is over at last must come a great relief to all peace- loving people.
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Abstract

A series of interpenetrating polymer networks (IPNs) of styrene butadiene rubber (SBR) and poly(methyl methacrylate)
(PMMA) have been synthesized by adopting the sequential interpenetrationand in-situ polymerization method. The morphologies
of the IPNs were analyzed with scanning electron microscopy (SEM). It is found thatmore interpenetration occurs as PMMA
content in IPN enhances and there is a reduction in free volume of the corresponding IPN. Alsothe morphology changes from
dispersed island pattern to a co-continuous one.Besides, the transport parameters and mophological behavior of IPN_s were
studied in detail. The specific physics involved in the characterization protocol is effectively utilized to explore the chemistry of
IPN formation.
Key words:Interpenetrating networks, transport behaviour; microscopic technigues; morphology.

1. Introduction

Multi-component polymeric materials enable a new fabrication method to associate the properties of different polymers
into one tailor-made material.'The synthesis of an interpenetrating polymeric network (IPN) provides a promising path in this
direction. [PNs are a combination of incompatible polymer networks in which at least one of the polymer is synthesized and / or
cross-linked in the presence of the other.? Conventional blending is usually accompanied by phase separation. This is in addition
to their potentially wide ranging applications on account of the possibility to adjust the sorption and mechanical properties.
Amorphous materials like rubber and plastic are characterized by a rich concentration of free volume defects, which are the
unoccupied regions available for segmental motion within the polymer material. The detailed analysis of transport parameters of
the polymer networks has been made and is the highlight and novelty of the present work. The motivation behind the adoption of
this particular protocol of characterization is that the IPNs can act as platforms for designing cost-effective toughened plastic with
controlled morphology and properties.
2. Experimentaldetails
2.1.Materials and methods

Styrene butadiene rubber (SBR) used for this study was supplied by Indian Synthetic Rubber Limited (ISRL) and methyl
methacrylate (MMA), dicumyl peroxide (DCP), divinyl benzene (DVB) and benzoyl peroxide (BPO) of 99% purity were purchased
from Sigma-Aldrich. Toluene, used as the solvent for transport studies, was purchased from Merck, India Ltd.
2.2. Preparation of IPNs

SBR was masticated with DCP (1/2/3per hundred gram rubber (phr)) in a two-roll mixing mill at room temperature as per
ASTM standards. The curing behavior of SBR compounds were studied on a Rheometer and the optimum cure time was determined.
The mixture was vulcanized at 423 K on a hydraulic press and a cross-linked SBR sheet was obtained.

The cross-linked SBR sheet (2mm thick) was then weighed and kept immersed in a homogeneous mixture of MMA, DVB
and BPO (of concentrations based on the MMA content) for different time intervals. The semi-IPN fabrication was carried out as
per the above method without using the cross-linker (i.e., DVB). The obtained swollen samples with different weight percentages
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of MMA were kept at 273 K for three hours in order to get an equilibrium distribution of MMA monomer in the matrix. These
swollen networks were heated at 353 K for 16 h for polymerization. Thereafter, the rubber sheet was vacuum dried to constant

weight under reduced pressure to remove the unreacted monomer. A series of flexible IPN sheets were synthesized by this
technique.

The composition of the IPN and semi-IPN samples was determined on the basis of their final wej ghts. The IPNs and semi-
IPNs using benzoyl peroxide as the initiator (for MMA) can be represented as “SBP D, where a indicates the weight of DCP per
100 gram of SBR rubber, S denotes SBR rubber, B represents benzoyl peroxide (initiator for MMA polymerization), Pis used for
PMMA, c indicates weight percentage of PMMA, D stands for divinyl benzene and 4 corresponds to the wt. % of the divinyl
benzene content.

2.3. Diffusion experiments

was continued until equilibrium in swelling was confirmed. To minimize the error due to solvent evaporation from sample
surface, each weighing was completed within 40 seconds. From the diffusion data, the mol.% uptake of solvent per gram of the
polymer, denoted as Q » Was determined using the equation?
m_I M
0 =——135x%100
m

P

(D

wheremj_ is the mass of the solvent sorbed by the polymer, M _is the molecular mass of the solvent and m, is the initial mass of
the polymer. When equilibrium is established, O becomes Q.. The details of an exclusive treatment for transport behavior of
our IPN system (SBR/PMMA) with theoretical modeling have been already published elsewhere.*

2.4. Microscopic analysis
The morphology of the IPNs was studied using a JOEL-JEM 2010 model scanning electron microscope (SEM).
3. Results and discussion

3.1. Transport properties analysis and Morphology

rate of penetration. Diffusion of molecules occurs through the free-volume holes in the polymers, which in fact depends on the
microstructure morphology of the polymer matrix 5The transport phenomenon in IPN is therefore expected to mainly depend on
its blend ratio.® In order to verify this, the mol. % uptake of solvent per gram of the polymer, as defined by eq. (1) and denoted by
Q, is illustrated in Fig. 12 for three different blend ratios, i.e., for SBR/PMMA = 70/30, 50/50 and 30/70. It is found in the case
of the particular IPN series that, as the PMMA content increases, the uptake of the solvent (toluene) decreases (Fig. 1). This

QI(TGBO) > QI(501‘50} > QI(EGHO)'

ISBP,D, T
L5
£
= ISBP,D,
2
-’E 1.0
-
Fsd SFub,
0.0 , : .
0 20 40 60
Time”z(.\lint]

Fig. 1.The mol. % uptake of toluene (Q) vs. time” plot in the case of the IPN (D, series) samples.
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From Fig. 1, it is also found that there is a relatively less decrease in solvent uptake for .IPNS as the'PMMA cenz%nl;atz;g
nhances from 30 to 50 % than when it increases from 50 to 70 %. As the PMMA content 1;1 t:e IPN 1;1c;easest t;)1 whe:é e
. ichisi i i ges of the syste
i t with the morphological changes o y
nt uptake value decreases to half of its value, which is in agreemen ‘ g
;?\I/IV;A plilase forms a well interconnected network strutture with the SBR phase leading to less free volume content. The S

images shown in Fig. 2 provide further support to this argument.

ITR000  ten o8 34 A

Fig.2.Scanning electron micrographs of (a) 'SBP, D,, (b) 'SBP, D, and (c) 'SBP, D,. - f .
The effect of blend ratio on the positron lifetimes and intensities can be explained further by the observations from the

; . p
SEM images. Fig. 2(a)-(c) show the SEM images of the IPNs with different PMMA concentrations ranging from 30 to 70 %. The

i ! .As the PMMA
SEM images show a gradualgradation from sea-island morphology (‘SBP, D) to a co-continuous one ('SBP, D ).As the

i i ancement in
ontent in IPN enhances,a reduction in the average size and concentration of the free volume defects occulrs w1tl.1 el?h eement n
C : on ¢ Il ‘
PMMA domain size, an observation which is already supported by the findings from the o-Ps lifetime and intensity in the p

annihilation studies.
4. Summary and conclusions - | o |
A series of SBR/PMMA IPNs and semi-IPNs has been prepared by adopting sequential ponmegﬂz.atlpn prfotolcol. T{ne;
i i i red.The extent of sorption and diffusion of toluene in
rt behavior in toluene and the mechanical properties were measul : 2 : SIgF ‘
;r;lllwl'sp\?aried with PMMA content. The sorption coefficient (S,) and the diffusion coefficient (D) increased w1tl; 11ncrefases m1 free
. - i 3 i atio 50/50 with low free volume
i i it is poi fabricated IPN system with SBR/PMMA ratio
volume concentration. Finally, it is pointed out that the e e
i i tial candidate for toughened plastic with cost effec .
fraction and co-continuous morphology can act as a poten : . : i,
modality of characterization uplifts and widens the application prospect of thistype of elastomer- thermoplastic IP
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Abstract

A fast and simple method for the halogenation of some acivated aromatic compounds and 4-halogenation of ketones
under microwave irradiation and conventional heating, is reported, using N,N’-methylenebis acrylamide crosslinked
polyvinylpyrrolidone-bromine complex

Key words: microwave assisted, polyvinylpyrrolidone, oxidizing reagent, polymer-supported, functionalized polymer

1. Introduction

Application of polymer-supported reagents in organic synthesis has grown over the years due to its convenient handling
and easy work up procedures. But the main drawback of the use of polymer-supported reagents is that the reaction kinetics are
generally slower compared to traditional solution-phase chemistry. This is due to the necessity for the reactant to diffuse through
the polymeric network in order to come in contact with the reagent, only at which point can the reaction take place. This drawback
can be minimised by doing polymer supported reactions under microwave irradiation. Chemists are increasingly looking for a
strategy that would combine the advantages of microwave heating with polymer assisted organic synthesis!.

Microwave-assisted and polymer supported organic synthesis have emerged independently as versatile tools for rapid
generation of organic molecules. A massive number of research publications have appeared over the last decades in the application
of microwave technology in organic synthesis such as pericyclic?, cyclization?, aromatic and nucleophilic substitution®, oxidation®,
alkylation®, decarboxylation’, condensation®, peptide synthesis’, acylation'®, cycloaddition'!, deprotection and protection'?,
heterocycles® etc. Some of the major advantages include spectacular decrease in reaction time, improved conversions, clean
product formation and wide scope for the development of new reaction conditions.

Halogenation of organic substrates is an important reaction for the preparation of pharmaceutical and agricultural chemicals.
Here we report the synthetic applications of NNMBA-crosslinked polyvinylpyrrolidone-bromine (PVP-Br) complex in a solvent
free condition under microwave irradiation. This reagent was found to halogenate activated aromatic compounds. It can also be
used for the 4-halogenation of ketones. :
2. Experimental
2.1 General: N-vinylpyrrolidone was purchased from Merck, Federal Republic of Germany. N, N'-methylene-bis-acrylamide
(NNMBA) was purchased from Aldrich U.K. All low molecular weight compounds were commercially available samples and
were purified by distillation or recrystallization unless otherwise stated. IR spectra were recorded on a Shimadzu FTIR-8400S
spectrophotometer. UV spectra were recorded using shimadzu UV-2450 spectrophotometer. All microwave experiments were
performed using a Onida Powersolo 20 microwave oven.

2.2 Preparation of NNMBA-crosslinked poly(N-vinylpyrrolidone)

To a solution of 0.46g of 10% aqueous solution of sodium dibasic phosphate and 40%of sodium sulphate in 240ml of
water heated to 50-65°C, a solution of N-vinylpyrrolidone (43.12g) NNMBA (1.85g) and AIBN (0.12g) were added. The mixture
was heated to 60-70°C for Sh. It was cooled to room temperature with stirring. The product was filtered, washed with water
(25mlx4times) and acetone (20mlx5 times), dried at 60°C and yield (80%) was noted.

2.3 Preparation of polyvinylpyrrolidone-bromine (PVP-Br) complex
To a suspension of NNMBA-crosslinked PVP (5g) in CCI , (20ml), bromine (5ml) was added and stirred at room temperature
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for 4h. The product resin was filtered and washed with CCl, until the filtrate was completely free from bromine and dried in
yacuum to afford orange red of PVP-Br. Yield: 8.1g.

2.4 Estimation of bromine capacity of PVP-Br resin

PVP-Br resin (200mg) was added to 20ml ice-cold dimethyl formamide. To this suspension lg of KI was added. The well-
stoppered container was shaken occasionally and kept in the dark. The liberated 10(_i1ne wasl titrated against 0.05N Na,5,0,
solution until the disappearance of the brown colour of iodine. This was repeated 2-3times until all the Complexc‘id halogen had
reacted. From the titre values the bromine equivalent on the resin was calculated. The bromine capacity was found to be 3.4
mequiv/g.

2.5 Halogenation of activated aromatic compounds and ketones under microwave condition : Gene‘.re_ll‘ Procedure

A fivefold molar excess of PVP-Br resin (500mg) was impregnated with activated aromatic compounds or alkanones
dissolved in dichloromethane. The solvent was then removed by evaporation, and the solid support, with adsorbed substrate was
subjected to microwave irradiation. The rate of the reaction was followed by TLC. After complete conversion the pI‘Odll.ICt was
extracted with dichloromethane and isolated by filtration and evaporation of the solvent. The products were characterized by
comparison of IR, M.P/B.P and GCMS with authentic samples.

2.6 Halogenation using PVP-Br complex at refluxing temperature: General procedure.

In conventional method of heating, the 3% NNMBA-crosslinked polyvinylpyrrolidone-bromine complex (1g) was heated
with a suspension of the organic substrate (100mg) in cyclohexane (20ml) at refluxing temperature for 5 h. Since the Polymeric
reagent is insoluble, the products were easily isolated by filtration and washing with cyclohexane. The combinefl filtrate fmd
washings on evaporation followed by purification yielded the product. The products were characterized by comparison physical
and spectral characteristics with authentic specimens.

3. Results and Discussion
3.1. Preparation of 3% NNMBA Crosslinked Polyvinylpyrrolidone

The NNMBA crosslinked polyvinylpyrrolidone was prepared by suspension polymerization of the.
vinylpyrrolidone and NNMBA, using AIBN as initiator'*. T

The polymer was characterized by IR spectroscopy. A peak at 1664.9cm' shows the amide carbonyl of the pyrrolidone
unit. A peak at 1292cm* shows the C-N stretching of the vinylpyrrolidone.
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Scheme 1. Preparation of NNMBA-crosslinked polyvinylpyrrolidone
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Table I Bromination of electron - rich aromatic rings using 3% NNMBA-crosslinked polyvinylpyrrolidone-bromine complex under

3.2. Preparation of NNMBA Crosslinked PVP-Br complex ) ]
: ) microwave activation (MW) and classical heating (A)

The reagent is prepared from 3% NNMBA crosslinked polyvinylpyrrolidone by simple one step procedure. The procedure
involves stirring the crosslinked PVP swelled in CCl 4 With bromine in CCI, for 4 h on a magnetic stirrer art room temperature. Yield (%)
Orange red PVP-Br complex formed was filtered, washed with CCl , and dried at 40-45°C. Entry Substrate Product MW A

o) Q g L Y
E Br,/CCl, t] | | i 8% 85
03] 22 ofd])
Room Temp. 2 2-Naphthol | -Bromo-2-nap hthol
Scheme 2. Preparation of PVP-Br Complex 4 L 2
3.3. Estimation of bromine capacity the _’/\ \\q“ R i ,c_z?f \\\';‘,— ot 85 87
_ The functional group capacity of the reagent was determined by iodometric titration and found to be 3.4mequiv/g of PVP- 4-Meht‘hEhg_nol }BromoA;ii]tylphﬂn()l

Br resin. — CHy 7 s
3.4. Halogenation of activated aromatic compounds <’/{’ \>,,,N:' _ B.—f(/ /gN ” 84

NNMBA-crosslinked (3%) polyvinylpyrrolidone-bromine complexes were used for the bromination of activated aromatic = e =l ; s -
compounds and the results are listed in Table I. In microwave assisted approach the polymeric reagent and the aromatic compound N.N-Dimethylaniline 4_Bromo-N,N-d1£1;ethyi L
in the molar ratio 5:1 taken in a 50 ml borosil beaker was irradiated with microwaves at a power level of 320 W. For proper /£ ; /S
mixing of the polymeric reagent and aromatic compound, the reagent was impregnated with a solution of the aromatic compound /_ <\ e Br {f;/j} oH - %6
in dichloromethane. After removing the solvent, the polymeric reagent along with the adsorbed low molecular weight electron 4 \\:(’ \:<
rich aromatic compound was subjected to microwave irradiation for 10 minutes. Impregnation of the polymeric reagent with it =
substrate solution by adding dichloromethane and removal of the solvent was repeated after every two minutes of microwave 2,6-Dimethylphencl 4-Bromo-N 'N'dimem; laniline
irradiation for proper accessibility of the reactive functional groups present in the polymeric reagent to the low molecular weight s o,/
substrate molecules. The reactions were carried out in cycles of 2 minutes of irradiation. The progress of the reaction was HiC c'---<:>—OH H;c—c| 7\ s 38 85
monitored by thin layer chromatography. After irradiation, the reaction mixture was cooled, the product extracted with 3 oy T Jm \:/
dichloromethane, filtered and washed with more solvent. The combined filtrate and washings on evaporation followed by 4-tert-Butylphenol 2-Bromo-4-tert-butyl phenol
purification yielded the product. The products were characterized by comparison of physical and spectral characteristics with /k\ Pa };ﬁ{_\\ &
authentic specimens. p \ /—\ Br_< _ )_N\E 87 86

In conventional method of heating, the 3% NNMBA-crosslinked polyvinylpyrrolidone-bromine complex was heated N;emylanEi[Line 4_Brom-N,1\z—.diemy1anilline
with the aromatic compound dissolved in cyclohexane at refluxing temperature for 5 h. A 5:1 molar ratio of the polymeric reagent

to the substrate was used for the reaction. The progress of the reaction was followed by thin layer chromatography. Since the
polymeric reagent is insoluble, the products were easily isolated by filtration and washing with cyclohexane. The combined
filtrate and washings on evaporation of the solvent followed by purification yielded the product. The products were characterized
by comparison physical and spectral characteristics with authentic specimens.

Comparative study of the two methods showed that all the reactions under microwave irradiation gave 85-88% yield
within 10 minutes where as similar reactions under conventional heating (water bath) need much longer reaction time (5 h) for
comparable yield.

3.5. a-Halogenation of ketones

The a-halogenations of ketones were carried out by irradiating the substrate with 3% NNMBA- crosslinked
polyvinylpyrrolidone-bromine reagent. The results were summarized in Table II. The two heating methods, microwave heating
and classical thermal heating, were used for the 0i-halogenation of ketones using NNMB A-crosslinked polyvinylpyrrolidone-
bromine complexes.

In microwave heating the polymeric reagent taken in a 50 ml borosil beaker was impregnated with a solution of ketone in
dichloromethane. The solvent is then removed by applying vacuum. The reagent and the ketone were taken in the molar ratio 3:1.
The polymeric reagent along with adsorbed substrate was then subjected to microwave irradiation for 10 minutes at a microwave
power level of 320 W. Impregnation of the polymeric reagent with a substrate solution by adding dichloromethane and removal

[95]
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* All microwave reactions were carried out at 320 W for 10 minutes in cycles of 2 minutes.
® All thermal reactions were performed at refluxing temperature for 5 h in cyclohexane.

¢ Isolated yield.

of the solvent was repeated after every two minutes of microwave irradiation for proper mixing of the Organ.ic substrate w1tl’;l‘.§e
polymeric reagent. The reactions were carried out in cycles of 2 minutes of irradiation_. The rate of the reaction was follt?we . t};
thin layer chromatography. After irradiation, the reaction mixture was extracted with dichloromethane followed by washing wit
more solvent. Evaporation of the combined filtrate and washing followed by purification gfforded the product. The products were
characterized by comparison of physical and spectral characteristics with authentic specimens.

MW
320W
10 min o
I
R—(IZ."—CHg + PVP-Br R—C—CH,Br
M
cyclohexane

refluxing temperature, 5 h

Scheme 3. c.-Halogenation of ketones
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Table II. o~ Halogenation of ketones using 3% NNMBA-crosslinked polyvinylpyrrolidone-
bromine complex under microwave activation (MW) and classical heating (A)

Yield (%)
Entry Substrate Product
MW® AP
I Br
NN
1 3 N/ % 88 90
Acetophenone o-Bromoacetophenone
[\ [\ Br
2 O 0] 85 89
O e}
2-Acetylfuran 2-(Bromoacety l)furan

o} 0
| I
/’\\\r//\/?’/K /\\\//\N\/Bl‘
3 [\/ J\/ M/J_k/ D 86 89

2-Acetylfluorene

2-(Bromoacet yl)fluorene

r;/f‘\/\\) R
4 ‘ J 84 88
A N s
2-Acetylnaphthalene 2-(Bromoacetyl)naphthalene
H H
S N\. - r//\l/N —Br
5 l i - \ H 86 88
S o N 2
Acetanilide a—Bromoaoetanilide

* All microwave reactions were carried out at 320 W for 10 minutes in cycles of 2 minutes.
® All thermal reactions were performed at refluxing temperature for 5 h in cyclohexane.
¢ Isolated yield.

In conventional method of heating a mixture of polyvinylpyrrolidone-bromine complex and the ketone taken in the molar
ratio 5:1 in a R. B flask fitted with a condenser were heated for 5 h at refluxing temperature in cyclohexane. The progress of the
reaction was monitored by thin layer chromatography. After heating for 5 h, the insoluble polymeric reagents was filtered off and
washed with cyclohexane. The combined filtrate and washing on evaporation followed by purification yielded the product. The
products were characterized by comparison of physical and spectral characteristics with authentic specimens.

The results indicated that the microwave assisted reaction was remarkably successful and gave corresponding o-halogenated
product in higher yields at less reaction time compared to conventional heating method.
4. Conclusion

PVP-Brcomplex is an efficient and highly specific halogenating reagent for the electron - rich aromatic rings compounds in
quantitative yield. This reagent is very specific for the 4-halogenation of carbonyl compounds. It was also noted that the microwave

condition increases$ the reaction rate and yield and moreover the use of large excess of the reagent does not cause any side
reactions.
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Abstract

Recently social networking sites became the most admired communication tools evolved as the central of information
allocation source around the world. The potential positive outcomes of social networking are numerous and wide-ranging. There
are serious apprehensions over how they could be integrated in the present academic atmosphere. As a net working tool, its
effectiveness has already been manifested in millions of people who use these networks for amusement, communication and
exchanging of observations, knowledge, data and information all over the world. The development of Web 2.0 technologies
paved the way for the fast proliferation of social media. Currently, students and lecturers use social networking sites during
working hours for entertainment, communication, exchanging views and knowledge, and even as efficacious teaching tool.
When more and more people make use of the Web, additional knowledge, data and information is created, evolved and nourished
daily. As more students and teachers involved in generating educational content, the quality, reliability, availability and standard
of information gradually improve. Consequently, each and every net work browsing now becomes an uninterrupted learning
experience for each user. Hence, gurus have to create conducive ambiance for formal and informal learning - that hold fast to
educational guidelines and tie together social networking communities. A thorough examination of the impediments involved in
the creation of new learning ecology, and a meticulous exploration of the challenges faced by both technology experts and
teachers in delivering a truly ground-breaking and effective approach to education are authentic need of the time. This article
intends to highlight the potential benefits of social media in today’s education.

Keywords: Education, Facebook, Media literacy, Content Creation, Collaborative Learning, Mobile technology, Social Networking,
Social Networking Sites

1. Introduction

Nowadays, besides entertainment and informational purposes, social networking sites have penetrated many fields of
educational practices and processes. It transformed young people’s way of thinking, doing, behaving and living ,while it acts as
the most appropriate means of communication and entertainment. Social media like Web 2.0 technologies, Facebook, Twitter,
Myspace, Google+, LinkedIn, Instagram, Blogs, micro-blogs( Wikis), Ning, MySpace, Delicious, Digg, Flickr, YouTube,
Dailymotion and RSS are used daily by millions and millions of youth worldwide. The development of Web 2.0 technologies
triggered the fast proliferation of social media. Its web-based tools and platforms facilitate discussion, participation, and sharing
of various forms of content (namely, text, video, audio and image) in a very convenient way. Increased broadband availability, the
improvement of software tools, and the development of more powerful computers and mobile devices, have played pivotal role
in integrating technology, social interaction and content creation through Web 2.0 technologies.

Social media encompass a wide range of tools that integrate technology, social interaction and content creation. Social
networks certainly tone up the behavioural patterns of the adolescent who enjoy and universally acknowledge this medium in
their life. As a net working tool, its effectiveness has already been manifested in millions of people all over the world who use
these networks for amusement, communication and exchanging of observations, knowledge, data and information. Currently,
students and lecturers use social networking sites during the working hours, not only for entertainment but also for communication,
exchanging views and knowledge, and even as efficacious teaching tool. They are able to acquire collaboration, motivation and
understanding or identifying methods of collaborative learning. When educators provide more information about their activities
which they followed for academic processes, students’ expectations about their trustworthiness are positively influenced and
improved. This will bring their students closer, aiming at encouraging them to make progress of their educational experience.
Further, it will reinforce their motivation for learning, positively reform educational reality, and enlarge the learning process
beyond the boundaries of a traditional classroom. Social media platforms can be grouped into three major categories. The first
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category consists of social network sites like Facebook, Ning, MySpace and Twitter. The second cate.gory consist.s of content
sharing and organizing sites like Delicious, Digg, Flickr, YouTube, Dailymotion and RSS readers. The third category is composed
of content creation and editing websites such as Blogger Google Docs, Wikipedia and Word Press.

Facebook, MySpace and Twitter, for instance, can serve as backchannels for communication among students and between
teachers and students within or between classes. Instructors can answer students’ questions via a Facebook page or Twitter feed,
post homework assignments and lesson plans, extend in-class discussions, send messages and updates, schedule or announce
forthcoming events, and inform learners about special lectures, panel discussions or guest speakers. This teacher-student interaction
will certainly contribute in understanding various learning related difficulties and solving them in less time. A student who hardly
ever participates in class may get actively engaged in co-constructing his learning experience with his teachers, collaborating
with his fellow classmates, and may feel more comfortable to express himself and to share his resources and ideas on Facebook,
Twitter, or YouTube [8]. Using tools such as Google Apps for Education or Ning would enable students to have access to valuable
learning resources regardless of time and space. Collaborative and participatory tools like Wikis, Blogs, and Google Docs can
encourage students to become active participants or even co-producers rather than passive consumers of content. To counter
classroom boredom and enhance behavioral engagement, social media tools could be used to design learning activities that are
both social and interactive (e.g. discussion, debate, group projects, etc.). This would enable students to learn from one another
and interact with other people beyond the school walls. Social media actually allow students to work together on projects beyond
an individual’s capability. Furthermore, in the future, the social-networking sites will have the significant potential to expand
teaching and learning beyond the walls of classrooms.

Advantages like flexibility, repetition, convenience and accessibility have a vital influence in the use of social networking
in education. Face-to face classes are likely to enable high levels of emotional understanding, while the convenience and flexibility
of online components can motivate students to complete educational tasks. It allows each student (slow or quick) to study at their
own pace and speed (self-pacing). The social networking allows access to courses available in their sites, allowing the learner to
follow-up online at any time one deems appropriate, and overcomes the limitations of space and time in the educational process.
Students are comfortable in a dynamic, digital, and social world. In fact, their expectations embrace the wide range of ever
changing technologies available for their online education, as well as, in the classroom.

Objectives

1. To study the uses of social media.
2. To highlight the benefits of social media in education.

Media literacy and content creation

With the advent of new media technologies, research into media literacy has gained new impulses. Media Literacy is
inclusive of content creation, access, analysis, and evaluation. Content creation would give more insight into the conventions and
merits of the produced material and enable the user to become a better technical and critical consumer and producer. Teaching
youth the abilities to create content is more crucial than ever. Cognitive, intellectual, rational and practical competencies play a
significant role in media literacy and content creation. The relationship between the technology and the user should not result
from the technology and its practical requirements, but should be judged by how youngsters experience the technology; how
technology serves man best, as well as by its advantages and disadvantages for the individual. Social media literacy in education
requires more attention for the affective competencies. The emotional involvement of users has to be taken into account in
content creation. Motivational dispositions for dealing with media literacy and content creation in a participatory and critical way
are characterized by the concern for enhancing one’s skills to do a certain task well. Consequently, social media literacy and
content creation must involve the acquisition of cognitive, intellectual, rational, practical and affective competencies in order to
participate in media literacy and content creation competently. In teaching social media literacy and content creation, teachers
should not only focus on the competencies to adequately perform these actions or forms of social media literacy, they must also
take into account the competencies to deal with the consequences related to social media literacy and content creation. The web
provides rich multimedia educational experiences for students. Lectures and other educational materials can be delivered in a
variety of formats with the seamless integration of class-based and virtual learning content. As more people use the web, more
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data is created and evolved. With more students and teachers involved in creating educational content, the quality, reliability and
availability of information improves. Subsequently every browsing session now becomes a continuous learning experience for
the user. While these social information systems are essentially leisure focused, there is a growing emphasis on exploiting the
tools for education and other productive pursuits (Olson et al., 2010). Social software tools promote interactivity and create
engaging learning environments, and two web technologies that show great promise in the educational domain are wikis and
blogs. The applications, advantages and disadvantages of these tools in an educational setting will also be assessed. There is
evidence that educators have failed to fully embrace the emergent web 2.0 technologies in media literacy and content creation,
hence leaving a gap in the potential application of social networking in education and the actual practical use of this medium.

Collaborative learning

Anderson (2006) examines the importance of “People Power” in the “age of peer production.” Giving the examples of
video sharing on YouTube and the power of user reviews on Amazon, Anderson highlights that the business models of the world’s
most successful web companies are built on user-generated content. With the development of web 2.0 tools, collaborative learning’s
new practices of sharing information are constantly emerging (Flickr, YouTube, and Slideshare), which are entirely user led and
user oriented. Along with these come new mechanisms of collaboration and communication including blogging, micro blogging
(Twitter), wikis, and peer-to-peer mentoring and online debate. Assessing the impact of technology on collaboration, Johnson and
Johnson (2004) report that cooperative learning, results in higher academic achievement than individual learning. The sharing of
online communal spaces and peer-to-peer communication are the “massive part of what excites young people and therefore
should contribute to users’ persistence and motivation to learn” (Mason & Rennie, 2007). Wikis are open editing web sites that
allow a community of users to collaboratively add and update content, resources, and link to other internal and external web
pages. Multi-participation leads to rapidly evolving content and helps to reduce inaccuracies and misinformation. Wikipedia, the
online encyclopedia, is the most famous example of a wiki community of more than 75,000 contributors sharing and contributing
to vast amount of information (Tsai et al., 2011). Critics argue that user-generated knowledge platforms such as wikis and blogs
undermine the role of the expert. This could be enforced with the use of registered user groups with passwords to access editing
functions. As blogs are in the public domain, less confident students may be unwilling to express themselves or their opinions.
Blogs can provide a rich learning experience in collaborative learning, provided the sources are reliable and trustworthy and some
experts believe that students must be provided with the opportunity to make collaborative judgments on the worthiness and
accuracy of online information. According to Mason & Rennie, 2008 Technologies like blogs, wikis, media-sharing services,
mashups and collaborative editing tools are harnessing the “collective intelligence” of students and teachers, promoting collaboration
and the sharing of knowledge.

Facebook

Facebook is the perfect tool to improve both educational as well as cultural adaptation. It provides an informal forum to
students and faculty to informally discuss personal and educational issues. Recent researches found that using Facebook is
advantageous to students on a range of levels such as facilitating knowledge exchange, alleviating apprehension, enabling
socialization and building fraternity. Key issues related to the use of face book such as privacy and the blurring of social boundaries
between staff and students are addressed with strict privacy guidelines. Facebook actively encourages the students to participate
in discussion on social networking sites due to the contribution they provide other users with new perspectives. In a study by
Bowers-Campbell (2008) Facebook was used as an academic motivation tool for students in a developmental reading course. In
educational activities even academic institutions make use of Facebook for internal management of educational issues. In some
cases, teachers seem to be unenthusiastic to engage Facebook in educational processes, despite studies encourage them to do so.
Also, the administrative and teaching staffs appear to be quite hesitant about the contribution of Facebook to internal institutional
and educational processes. As a unique tool it enhances cognitive behavior, self-esteem, greater social acceptance, better memory
management, and better cognitive language skills of the adolescent. Through this medium student can bout with young people
with a similar way of thinking and exchange information and enlightening experiences in an informal way for educational purposes.
Students who use Facebook daily for their studies bring certain positive results in their exams. The vast majority of high acievers
uses Facebook for learning, communication and imbibes academic way of life.
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Mobile technology and social networks

In the present day and age, mobile devices and smart phones have become “extensions of man” ever more so in the 2 [st
century than when the term was first coined by McLuhan in 1964. Mobile t?ch'noiogies and social me.dla help us connect, but this
may come at a cost given their unequivocal impact on our behaviour, thinking, anq ways. of ’relatmg. I‘t ha's becgme such an
important aspect of a user’s daily life that it has moved from being a mere ‘technological object’ to a key *social Ob_]BCF’. Mobile
technology has gradually been introduced into educational contexts over the past 2 decades. Its large amount of computing power
and portability makes one-to-one computing a learning tool of great potential in both traditif)nal classrooms e-md outdoor informal
Jearning. As the penetration of mobile phornes in societies increases, there is a large growth in the use of mobile phones especially
among the youth. Globally in many countries even elementary- and middle-school students and their teachers have their own
mobile devices. 1.2 billion Mobile devices such as smart phones and tablets are manufactured every year which offer all-
pervading access to social networks and online learning content. Students make use of their mobile phones and social networking
on a daily basis to harmonize their social and school lives, using internet resources to aid study and share resources with friends,
and texting to communicate with their friends about their studies.

Mobile technology gathers and shares information to promote innovative teaching methods such as cooperative, exploratory
learning and game-based learning. Mobile technologies have great potential to facilitate the development of communication,
problem-solving, creativity, and other high-level skills among students. Frohberg, Goth, and Schwabe (2009) categorized 102
mobile-learning projects, and discovered that most mobile-learning activities occurred across different settings, and took place
within a physical context and an official environment, such as a classroom or workplace. Regarding the pedagogical roles that
mobile devices play in education, most research has used mobile devices primarily as a sort of reinforcement tool to stimulate
motivation and strengthen engagement, and secondarily as a content-delivery tool. Few projects have used mobile devices to
assist with constructive thinking or reflection. Furthermore, most learning activities using mobile devices have been controlled
by the teacher, with there being only a handful of learner-centered projects in existence. Wong and Looi (2011) investigated the
influence of mobile devices on seamless learning. Seamless learning refers to a learning model that students can learn whenever
they want to learn in a variety of scenarios and that they can switch from one scenario or one context to another easily and quickly
(Chan et al., 2006; Wong & Looi, 2011).

Twitter

The most famous micro-blogging service is Twitter. Blogs are web-based logs or journals that enable users to post their
thoughts, ideas, writing, and opinions for other people to view. This media serves as a “back channel” for instructors after class.
This tool can be used to share resources, promote brainstorming, extend class discussion, and to promote student sense of
community. Today students use Twitter in order to increase their professional awareness, reinforce educational activities and
increase academic performance. Twitter offers an opportunity for educators to tie together enthusiasm for technology and utilize
it for educational framework. Educators can develop specific classroom content using best practices. Examples for each level
include: (1) Creating a Twitter profile for a historical figure, (2) Evaluating a “tweet” and writing about it, (3) Analyzing (compare/
contrast) the use of Twitter as compared to other social media, (4) Applying the use of Twitter to examine popular trends,
(5) Understanding a poem or short story by tweeting the main idea in 140 characters or less, and (6) Remembering content by
rewriting tweets in your own words. (Barnes, 2013)
Wikis

Wikis are websites that are developed collaboratively by a community of users. The largest and most popular wiki is
Wikipedia, a user contributed online encyclopedia currently hosting millions of articles and is considered as “living content” in
over more than 200 languages. Wikis are unique because they blur the line between the author and the audience by allowing
multiple users to edit and add to the wiki. Wikis often annotate additions and deletions with the author’s name and the time and
date when the change is made, thus making it possible for teachers to verify the participation of various group members.

Wikis offer teachers and students a single destination where they can bring their ideas together, examine them with their

colleagues and publish in a way that can be edited. It always promotes the learning experience. It gives people the power to share
and makes the world more open and connected. Wikis empower students to be the co-creators of learning content. This fits in
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with the proactive approach to education promoting learning as an involving and shared experience. Any wiki can be formed
around any subject matter and they are the amazing medium to develop group discussion projects for academic courses. Wikis
promote collaborative learning and by sharing the construction of information, students as individuals gain important team-work
skills. The information in a wiki is fluid and changeable to reflect the progress of knowledge and the changing needs of the users.
By linking to and from other resources and related content wikis also contextualize knowledge and widen the scope of student
understanding. The visibility of wikis can help teachers trace the activities of students and assess their overall contribution to a
project (Kussmaul, 2011).

Social Bookmarking

Social Bookmarking websites, also termed as collaborative tagging systems, give people the opportunity to tag their
favorite links and share the results with other users. Usually organized by topic, bookmarks can be saved privately, shared with
certain people or groups, or made available to the public. Delicious, Digg, Reddit, Stumbleupon, to name just a few, are good
examples of websites offering bookmarking services.

Pinterest

People pin anything from fashion, recipes, videos, entertainment, or educational boards. Some professors, use Pinterest in
the classroom to inspire students, increase student participation, and help students tell stories. (Kompleks Creative, 2014)
Additionally, educators could create boards for specific classes, focus groups, or “topic by week” and the boards are used as
supplementary reading material.

Challenges of social networking

Social networks are primarily used for social engagement, particularly to maintain real-life relationships. Different people
use social networks in different ways. For instance, extroverts use them for social enhancement, whereas introverts use them for
social compensation, suggesting the use of social networks can have distinct relationship benefits for users. Social networks may
lead to less participation in real-life relationships as well as lower academic achievement, and relationship problems. Cramer and
Hayes (2010) outline a series of risks to students associated with social media that will have to be taken into consideration when
forming policy regarding social net work in educational institutions. These include sexual solicitation, online bullying, and cheating
in the classroom. Educational institutions face the challenge to put into practice efficient technology and procedures to combat
these difficulties. Tools such as internet filters can be effective in some cases, but cyber bullying and cheating can be more
difficult to define and combat. One key area is the establishment of Critical Domain Centers without walls where experts and staff
can use social media to effectively exchange information for the greater good of a programme. Spending larger amount of time on
Instagram may lead to stronger beliefs that other people lead happier lives. This feeling may be exacerbated when users are
connected online to people they do not know personally as Instagram is a platform that allows individuals to follow celebrities
and public figures, many of whom lead privileged lives, leading to a correspondence bias and a possibly problematic upward
comparison. This may lead to lower self-esteem as the repetitive viewing of other people being “happier” than yourself can
contribute to feeling depressed [Donnelly & Kuss, 2016]. Taken together, there is increasing evidence to suggest that excessive
use of social media can in some cases be associated with a wide variety of behavioural and mental health problems, including
academic, professional, and relationship problems, addiction and depression. Spending a lot of time browsing these social networks
can affect the way the genes operate within the human body, and weaken the immune and hormone levels, and the function of
arteries and even impact on mental health. Face to face communication allows individuals to perceive physical clues like tone,
inflection, body language, in an online environment, these are lacking. Privacy, real friendship, taking up time and miscommunication
are the most important challenges facing education through the social networking.

Conclusion

Social media like Web 2.0 technologies, Facebook, Twitter, Myspace, Google+, LinkedIn, Instagram, Blogs, micro-blogs(
Wikis), Ning, MySpace and, Delicious, Digg, Flickr, YouTube, Dailymotion and RSS are used daily by millions and millions of
youth worldwide. The development of the above mentioned technologies contributed to the fast proliferation of social media.
Their web-based tools and platforms facilitate discussion, participation, and sharing of various forms of content (namely, text,
video, audio and image) in a very convenient way. Often times, however, the features and functions of a social media network can
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overlap, making a tool appropriate for more than one category. Facebook, MySpace and Twitter, for instance, can serve as
hackchannels for communication among students and between teachers and students within or between classes. Instructors can
answer students’ questions via a Facebook page or Twitter feed; post homework assignments and lesson plans; extend in-class
discussions; send messages and updates; schedule or anhounce forthcoming events, and inform learners about special lectures,
panel discussions or guest speakers. This teacher-student interaction will certainly contribute in understanding various learning
related difficulties and solving them in less time. Adolescents’ interaction with social networking provides a platform for building
collaborative learning. Every student has his or her own unique learning requirements. Today, more emphasis is on students’
‘nvolvement in sharing and co-creation of knowledge and learning, and teachers take on the role of facilitators who successfully

blend formal and informal learning.

Educators must provide rich educational environments that promote individual and group activities through multiple
channels of communication and collaboration. Social networking and social software tools represent an evolution in learning, as
they are changing the way we access information. Social networking such as Blogs, Wikis and Social Networks, promote and stir
up debate acting as a catalyst in the generation and refinement of information. In addition, they provide a new framework for
Jearning that implements a range of useful tools available to both academics and students, promoting greater communication and
support. Educational institutions will have to rethink their policies on the use of mobile technology, and develop approaches to
incorporating these devices into their learning strategies. Social Networking Systems must be used to facilitate the exchange of
information, heighten social awareness and civic engagement, and promote lifelong learning. It is now up to the experts to make
the most of this opportunity and turn it into the dynamic global learning resource and promotes learning opportunities that extend
beyond both the classroom and our own communities. We can become part of a movement — ‘research centers without walls’ —
where scientists, experts, governments, educational facilities and members of the public collaborate and contribute to the general
improvement of society.
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Abstract

Green technology has a significant impact on environmental, economic, and social status of society. Renewable technologies
facilitate large-scale production of materials, novel innovation methods, abatement of pollution, and energy in a low-costly
manner. The different notions of green and eco-friendly technology are of practical and academic importance. In this chapter we
give the basics of green technology.

Key Words: Green technology; energy; pollution; cost-effective; large-scale; renewable

1. Introduction

Green technology is an eco-friendly concept that is being applied to basic education, technology, and engineering for
production of materials that are less harmful to the eco-system of the planet. Green technology suppresses adverse gas emissions
to the atmosphere, save water resources, and preserve features of soil. It encourages environment friendly techniques with minimum
waste. Green technologies utilize less amount of energy than the conventional technologies. It is a clean technology based on
principles of environmental science, green chemistry, and modern technologies. Natural resources are exploited in a green path
way to produce materials with multidimensional characteristics. It also takes into account the various impacts of technology on
the environment. Efficiency of the technology, recycling provisions, and issues related to the health of man, animals and plants
are the major concerns of green technology. In order to deal with these concerns, gree technology proposes a few major conceplts.
Hence, any knowledge of green technology requires an adequate understanding of these concepts. Of the many concepts we
identify three major concepts. They are (1) cleaner production, (2) green innovation, and (3) social sustainability.

1.1. Cleaner production

The concept of cleaner production envisages the combination of the protection of environment and economic development.
It rules out the opportunity for the accumulation of waste and ecologically unacceptable pollutants. It is an integrated attempt
forsustainable development. Cleaner production demands changes in raw materials, changes in technology,and changes in production
process. Sometimes quality, composition, and durability of the product needs to be compromised in an acceptable manner inorder
to reduce hazardous emissions. It requires more responsibility and offers new opportunities for innovation. Individuals as well as
industrial undertakersmust contribute towards the implementation of clean production. The availability of sophisticated instruments
and necessary funding are inevitable for the implementation of the technology. Government has to insist policies and regulations
for the fulfillment of the idea in to reality. Encouragements and incentives are to be given at appropriate time to inculcate the
scheme of clean production into the mainstream.

1.2. Green innovation

Protecting our environment is our great responsibility. Green innovation urgently catches international attention as the
natural resources dreadfully declines and environmental pollution increases. Green innovation involves three categories,namely
product, process and managerial innovations. Environmental awareness requires the supply, production, and packaging design of
products with minimum hazardous and toxic substances'.Besides the above mentioned three categories of green innovation, there
are six important aspects of green innovation. They arethe innovation of new objects and the methods of their production,
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developing eco-friendly market orientation, inculcating environmental aspects in the production and distribution of goods and
services, developing a consumer habit taking into consideration the full life cycle of each individual, reduction in the anti-
environmental attitudes at economicaland ecological level, and enforcing and promotiongreen standards to industrial and agricultural

firms.
1.3. Social sustainability

Social sustainability is the approach that covers areas including societal, cultural, health, human rights, labor, and justice.
Social austaingbility xequres more attention in identifying and managing the problems and their impacts on people.Sustainable
develgpment:mnst:ensurs fhe secute Survivl and welfire. of all the petpleon the planet. Green technology incorporatesthe
environmental, economic, and other public aspects of production and consumption. The social sustainability is achieved by personnel
quality improvement and novel professional opportunities®.

2. Green technology Concepts

Green technology is a holistic approach to the production and use of goods and services. Modern world needs safe,green,
less costly and less hazardous routes for the synthesis of materials. They supplement chemical equivalents pathways in a greater
manner’. Some of the areas of green technology are discussed below.

2.1. Renewable resources

Non-renewable resources of nature godepleting alarminglyby over extraction and overuse. Besides this, natural sources
are also being drained out by pollution.In this context, it is highly expedient to invent and use renewable resources. Renewable
resourcesare those resources which can be regenerated by natural means.Solar energy, natural wind patterns, fresh water resources,
plant kingdom etc. are some renewable items. Some of the renewable means for energy, information technology, building,
Biotechnology etc. are discussed here.

2.1.1. Renewable Energy Production

In the past and also in the present humanity depend on fossil fuel for energy. However, resources of fossil fuels are limited
andare depleting day-by-day.International forums point out that mining and the use of fossil fuel causedrastic climate changes
which in tum causes deforestation and similar issue which adversely affect the eco-system of the planet.The use of fossil fuels
cause environmental pollutions, human health problems, and socio-economic impacts. Destruction of biodiversity, decrease in
the level of rainfall, changes in rain and wind patterns,scarcity ofdrinking water, rapid increase in global temperature etc. are
some negative effects of the excessive use of fossil fuel.*Analysis of environmental policies made by developed countries showed
that the replacement of fossil fuels by green, environmentally benign technologies for the productionof energy is a revolutionary
innovative step®. The major influencing factors for green technological innovations in the area of energyincludeindustries, economic
and social development. The preservation of the green energy sourcesis also important. The support from the government to
minimize the environmental pollution and investment in green energy supply is also significant®.
2.1.2. Communication Purposes

The use of renewable energy sources for the communication purposes enables the efficient data transmission in a reliable
manner. Wireless sensor systems that harvest energy from solar and wind sources and microbial fuel cells are known to be highly
effectively performing in this regard’.
2.1.3. Biodiesel production

The increasing demand for the replacement of petroleum-based fuelleads to the crop-derived or algal derived biofuels.
Biodiesel production can be carried out by using potential green solvent supercritical carbon dioxide from the microalgae
Scenedesmusdimorphusby lipid extraction. Compared to crop-derived biofuel, algal-derived biodiesel has the benefits of fast
growth, low level of land use, utilization of wastewater, higher oil content, geographic flexibility etc. Supercritical carbon dioxide
has the power to enhancethe extraction yield, and fuel efficiencies®
2.2. Green building technology

Engineering and construction ends up with carbon emissions. In order to reduce the impact of construction and development,
green building information modeling came to reality as a thought-provoking insight. Green building technology describes an
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innovative approach and requires a holistic thinking to enhance sustainability®. Green building is a venture of sustainable building
thatdecreases the adverse effects of pollution happening in air, noise, water, and soilduring the construction process. The preformed
reduction in energy consumption andemission of greenhouse gases are also attained along with healthy habitat conditions. Green
concept in construction utilizes green building materials. Green building materials include wood chips, waste newspaper, waste
concrete, recovered iron powder etc. Color of the green building materials induces quality and beauty of the green buildings'®.
Selection of paints is also affect the green building quality in terms of reduction of energy consumption and global greenhouse
gases emissions''. The cost of construction is also a serious issue and timely maintenance is required to increase life span of the
inhabitants. Proper management benefits life-cycle and cost'?. Green building has a higher rate of accommodating specific
geographic, climatic, and economic conditions. Energy efficient applications and lifecycle of buildings are important in this
sustainable design. It also adopts the concept of reduce, reuse and recycle in the engineering.

2.3. Green Information Technology

Computers made revolutionary changes in the modern world mainly in the office sector. Green computing is initially
implemented to create paperless offices. Nevertheless, the IT sector has its own contribution towards environmental problems
such as usage of large amount of electricity, emission of greenhouse gases, and huge amount of e-waste. Health and environmental
issues caused by the use of computers can be minimized by using green computing. For example, the energy star labeled computers
went to sleep mode when it is not used for a long period (16 minutes). Care must be taken in designing and operating computers.
Since printingis an essential activity related to the use of computer, reusing or recycling of ink/toner cartridges is necessary. Non-
petroleum based inks contributes largely towards green computing.

2.4. Green Biotechnology

Bioinformatics is the study of biological systems aiding information technology. Bioinformatics tools enable eco-friendly
development of knowledge. The information gathered is free of environmental contamination with reduced cost. Green
Biotechnology uses plants or animals forenvironment-friendly solutions in agriculture, horticulture, and animal replication processes.
The production of bio-fuel also comes under green biotechnology. Permanent reductions in fuel usage and CO, emissions can be
achieved by green biotechnology.Safety assessments of biotechnology crops are necessary.

2.5. Organic agriculture

The production of food is an intrinsic necessity as far as human beings and animals are concerned. It also has tremendous
impact on economic growth and social wellbeing. Global food industry looks at organic farming for tasty and healthy food habits.
However, the use of fertilizers and pesticides adversely affectsthe structure of soil and its fertilitythe diversity of nature, and the
nutrient capacities agricultural products. Pest management and disease management in modern agricultural sectors using fertilizers
and pesticides also affect quality of food produced.

However, the financial performance of organic farming is economically significant. Organic farming requires manual
work and the workers should get fair incomesand dignified working conditions. Tt must keep in mind that although food items
produced by organic farming are good for health and nature, it alone cannot feed the planet. However, it reduces food waste and
promotes a self-sustained human population. It also reduces toxic effects and is a step towards plant-based balanced diet'?,

2.5.1. Safe fungicides

Bio-based pesticides catch more and more attention in environmentally benign agricultural practices. Bio-pesticides are
natural products used to control pests, weeds and plant diseases. Chemical fungicide has harmfuleffects on the environment.
Among the bio-fungicides, dithiocarbamate derivatives are soluble in water and are harmless. Synthesis of safer fungicides is an
urgent need. Direct functionalization of glycerol with a dithiocarbamate moiety can be done cost-efficient and environmentally
friendly route using safer fungicides. The modern agriculture highly demands the phytosanitary chemicals. The extensive utilization
of chemical fungicides in the by agriculture sector raises some serious concern about the environmental sustainability of current
chemistry. The search of safer fungicides has now become a challenging and urgent task, and modern agriculture strongly desires
greener solutions'.
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Herbal products

Herbs are the natural resource of plant chemicals. Ayurveda is a modus operandi for modern healthcare systems.
Pharmaceuticals based on single chemical are of greater importance. Adequate extraction chromatographic finger printing and
spectral identification organic compounds are of foremost importance for specific activity of herbal medicine.

3. Awards and Recognitions

For giving motivation and constant support for a green culture, in 1995 the presidential green chemistry challenge award
was announced for green synthesis pathways for old chemicals and for green protocol for new compounds. UK green chemistry
award was given to young academic researcher. Another precious award is RACI green chemistry challenge award to promote
innovative chemical research in fundamental chemistry. Multinational organizations like UN promote green chemistry initiatives
that facilitate economic and environmental perspectives. Green chemistry concepts and approaches are now included in curriculum
fo schools and universities in order to get an academic and research spirit for clean chemical technology. For the implementation
of green chemistry within the pharmaceutical level the Green Aspiration Level (GAL)-based stant_iardization procedure is followed.
R&D operations that cope up with reference standard incentives are given by the government".

4. Green Chemistry
Green chemistry otherwiseknown as sustainable chemistryis an umbrella concept of sustainability. By definition, green
chemistry is the design, development, and implementation of chemical products and processes to reduce or eliminate the use and
generation of substances hazardous to human health and the environment.Anastas and Warner formulated the twelve principles
of green chemistry in 1998.
1. Prevention of waste: Productions of unwanted materials or byproducts during chemical reactions that adversely affect the
environment are prevented. Formation of zero waste is better than managing it after the formation.

Atom economy: Synthetic methods should be designed to maximize the incorporation of all materials used in the process in

S

the final product.

3. Safer chemicals; Wherever it is practical, synthetic methodologies should be designed to use and generate substances that
possess little or no toxicity to human health and the environment.

4.  Chemical products should be designed to preserve efficacy of function while reducing toxicity.

5. Safe solvents and auxiliaries: The use of auxiliary substances (e.g., solvents, separation agents, etc.) should be avoided
whenever possible and innocuous when used.

6. Energy efficiency: Energy requirements should be recognized for their environmental and economic impacts and should be
minimized. Synthetic methods should be conducted at ambient temperature and pressure.

7. Renewable feedstock: A raw material feedstock should be renewable rather than depleting whenever technically and
economically practical.

8. Avoid unnecessary derivatization: Avoid blocking group, protection/deprotection, and temporary modification of physical/
chemical processes if possible.

9. Use catalytic reagents (as selective as possible) are superior to stoichiomelric reagents.

10. Chemical products should be designed so that at the end of their function they do not persist in the environment and break
down into innocuous degradation products.

11. Analytical methodologies need to be further developed to allow for real-time in-process monitoring and control prior to the
formation of hazardous substances.

12, Accident prevention:The use of substances and the form of a substance that are potential cause for chemical accidents,
including releases, explosions, and fires must be minimized

Some of the cases of green chemistry are briefly mentioned below

4.1. Green Reaction Media

In order to avoid carcinogenic solvents, green, inexpensive and non-toxic solvents are suggested. For example, supercritical
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fluids and ionic liquids are inexpensive and green non-toxic solvents. Supercritical carbon dioxide provides good reaction medig
and makes product separation easier. Organic reactions using benign solvents, especially water,and reaction taking place at the

interface are also known case of green reaction media.

4.2.Solvent-free reactions

Solvent-free reactions are one of the ways to green chemical reactions. Chemical processes that do not require solvents
are highly recommended to avoid hazardous and environmental polluting problems associated with solvents.Green synthesized
palladium nano-particles capped by gelatin/pectin can be used as catalyst in solvent free Mizoroki-Heck reaction'®.

4.3. Green experimental methods

The tool kit of green methods has to follow three Rs strategy where Rs stands for reduce, reuse and recycle. Reducing
means the decision not to use resources if an alternate source in available. Reusing means that finding a way to reuse a resource,
Recycling is the action of reprocessing.
4.4. Green chemical reactions

Many nanoparticles can be prepared by green chemical routes as well as green only routes. For example graphene
supported palladium nanoparticles can be developed by green- chemical route and this heterogeneous catalyst functioned as

reusable, recyclable catalyst for the reduction of nitro compounds

4.4.1. Catalysis

Heterogeneous catalysis is one of the ways to reduce environmental pollution. Catalysis generate less waste and higher
yield of manufactured products. Novel clean catalytic routes are of high priority in different R &D groups. In green manufacturing,
advanced oxidation processes have an added advantage in waste water purification and organic synthesis.Heterogeneous catalyst
deposited in the microreactor has many applications in petrochemical and pharmaceuticalindustries’®. Nano crystals prepared by
green pathway function as environment friendly catalyst in the oxidation, hydrogenation and semi hydrogenation reactions'®,
Graphene based compounds have proved their efficiency as Heterogeneous catalysts®. Bimetallic Ni-based catalysts have tunable
chemical and physical properties and find utility in environmental remediation and energy production®.

4.4.2. Polymer synthesis

Many polymer syntheses can be done using enzyme catalysts. Enzymes are green catalysts and helps metabolic reactions
that leading to generation of bio macromolecules. Mysterious enzymatic reactions are the most studied reactions. By mimicking
the biochemistry, it is possible to generate novel polymers with advanced functionalities. Biomass sources are economically
important for the manufacture of technologically relevant molecules. Many polymer precursor moieties like acrylic acid, adipic
acid and &-caprolactam etc. derived from bio renewables and their bio-based preparation pathways are sustainable alternatives™.

4.4.3. Cross coupling reactions

The palladium-catalyzed Suzuki cross-coupling reaction for the construction of carbon—carbon bonds between aryl bromides
with aryl boronic acids can be enabled using PdClZ catalyst in aqueous DMF at room temperature?

Suzuki-Miyaura cross-coupling reaction is used for the synthesis of biaryls and alkene derivatives. Water catalyzed reactions
leads to formation of supramolecular assembly held together by various no covalent interactions®. Ligand-free Suzuki-Miyaura
cross-coup]j_ng reactions are possjble using palladium acetate catalyst. Here aqueous extract of banana is used in room temperature andit
is an efficient green protocol®. Green synthesized palladium nanoparticles supported on Pistaciaatlanticakurdica acts as
heterogeneous catalyst for Mizoroki—Heck and Suzuki-Miyaura cross-coupling reactions in water media?, Ullmann-type C"N
cross-coupling between carbazole derivatives and aryl iodides are catalyzed by iridium-based photocatalyst under mild conditions
using blue light of LED?,

4.4.4. Biodegradable polymers

Polymers are used in the production of textiles and plastic bags. Since packing materials are discarded into the environment
these polymers should be biodegradable. Biochemically synthesized polymeric materials include carbohydrate polymers. In1990s,
BASF developed a material called Savant™, made from nylon 6 fiber. Natural fiber composites namely coir fiber reinforced
biocomposites reduces carbon footprint to the atmosphere and find use in automobile, building purposes, consumer goods etc®. These
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xamples show how innovative science and technology can supports sustainability through the development of sustainable materials.
e

5. Green technologies
5.1. Ultrasound technology

It utilizes the ultrasonic power primarily to manipulate the material mechanically. Pulsed sono-electro-chemical synthetic
method involves alternating sonic and electric pulses, and electrolyte composition plays a crucial role in the shape formation.
Sonochemical method is a green method and no solvent or non-conventional solvents like ionic liquids, water, ethylene glycol
efc. are used”. Bismuth based oxide (4-Bi,0,) nanostructures were prepared by ultrasound-assisted method. Thesenanostructures
can be utilized for degradation of thodamine B under UV light irradiation®®, Good conductive and micro-molded nanocomposites
based on poly(-caprolactone) and multi-walled carbon nanotubes (MWCNTs) can be prepared under ultrasonication®. Ultrasound
extraction of compounds reduces environmental and health risks to greater extents. Yield of production as well as extraction of
heat-sensitive components is enabled by this technology. Piezoelectric and magnetostrictive materials can be used as transducers
for the extraction using ultrasound technology. Green solvents ultrasonication can be used for the extraction of biologically-
active phytochemicals from plants. %2, Novel ultrasound transmitters are manufactured based on photoacoustic principle. Based
on this concept most of the optical fibers generates ultrasound in which optical energy absorption and conversion is taking

place™.
5.2.Microwave technology

Microwave radiation of frequency of 2400 MHz was fixed for industrial and domestic purposes by law.A domestic
microwave oven can function as a reactor for conducting many more reactions. Rotational changes accompanied by the absorption
of microwave radiation results in dielectric or dipolar heating.For this purpose, polar solvents like water, ethanol, DMF etc. can
be used. Since water is polar it has good potential to absorb microwaves and convert them into heat energy, consequently accelerating
the reactions in an aqueous medium as compared to results obtained using conventional heating. MW-enhanced chemistry is
based on the efficiency of the interaction of molecules in a reaction mixture (substrates, catalyst and solvents) with electromagnetic
waves. This process mainly depends on the specific polarity of molecules. Irradiation of a reaction mixture in an aqueous medium
by MW results in the dipole orientation of water molecules and reactants in the electric field. Reactants under sealed containers
on microwave irradiation give high efficiency in products with added advantage of high purity at a faster rate. Dry media synthesis
or solvent free synthesis, supported reactions at the solid surfaces. It benefits the high risk of high pressure, and tedious purification
procedures. This non-conventional technique is largely employed in pharmaceutical and medicinal purposes. This technique is
green, cost effective and reduces environment pollution also.

5.3. Bio-based protocols

Biochemical approaches are eco-unfriendly, less expensive and do not use toxic chemicals in the synthesis protocols. An
example is nanoparticles production by using bacteria, yeasts, fungi, algae etc. Bio-based protocols depends on the type of
organism used, their properties, optimal conditions for cell growth and activity, optimal reaction conditions, and selection of the
biocatalyst, substrate concentration, pH, light, temperature, buffer strength, electron donor (e.g., glucose or fructose), biomass
and substrate concentration, mixing speed, and exposure timeetc.Unicellular and multicultural organisms are used in the synthesis.
Plant extracts provides single step for many biosynthesis process. The understanding the chemistry of natural processes will
apparently help in the discovery of entirely new and unexplored methodology of material synthesis.

5.4. Photochemical reactions

Photochemical reactions are a choice for the green synthesis. Light source may be sunlight, visible light, UV light or any
source of light. It utilizes light photons which leave behind zero waste. Photochemical reactions proceed rapidly at normal
temperatures. This synthetic strategy has fewer steps also. Facile, eco-friendly and green photoredox and H-atom-transfer reactions
are enabled in microcapillary reactor. The UV-A-driven C—C-coupling reaction and the mediated benzophenone and phenanthrene
catalyzed Minisci-type cross-coupling reactions are feasible by harvesting sunlight*. Photocatalysts by the absorption of a 400
nm photonselectively produce single enantiomer. Chiral photocatalysts induce their chirality to the product”®.Harmful pollutant
chemicals in the environment can be degraded by the assistance of light.

Efficiency with which a photochemical reaction has performed is called quantum yield. Thephotodegradation can be
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.conducted in presence of UV light with an oxidant like H,0, and photo oxidation by UV light alone. Many pollutant organic dyes
were decomposed in presence of sunlight alone using a photocatalyst. Degradation of the dye methylene blue (MB) was enabled
by zinc oxide-reduced graphene oxide nanocompositecatalyst under UV irradiation (S00W)*. Noble metal nanoparticles synthesizeq
using green reducing agents functioned as catalyst for the photodegradation of cationic dyes®. Visible light-induce photodegradation
of methylene blue in the catalytic presence of bio-synthesized silver nanoparticles and the catalyst is an excellent nominee for the
partition of hazardous materials®. Titanium dioxide supported silver nanoparticles prepared in green paths is efficient for the
photocatalytic degradation of azo dyes .

6. Conclusions

Green technology is the technology for sustainabledevelopment and is implementation of knowledge for practical purposes,
The adaptation of green technology is to reduce waste produced industries. Sustainability is one of the important issues in the eye
of green technology. It aimed at innovations without destructing the natural resources. Green technology is a design with an
intention. The aimof green technologyis to make products and processes with less hazardous outputs through green technological
corridor.
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Abstract

Hierarchically porous MOFs (HP-MOFs) containing mesopores (2-50 nm) along with micropores (< 2 nm) have raised considerable
interest recently, due to their variety potential applications in adsorption, separation of molecules, drug delivery, catalysis etc. In
this work we report a simple, green and ultrafast route for the synthesis of a hierarchically porous Zn-BDC MOF using the
cooperative template strategy by the simultaneous introduction of ZnO as the accelerator and cetyltrimethylammonium bromide
(CTAB) as the surfactant. The advantage of this method is that the synthetic procedure was accomplished in a few minutes (§
minutes) at room temperature and pressure and the synthesized MOF was found to be an efficient catalyst for photo-induced dye
degradation.

Introduction

Water is essential for the existence of life on earth. However due to various anthropogenic activities, water is getting
polluted day by day. On one hand industrial developments makes human life better whereas on the other hand, cause depletion of
potable water. Water gets polluted mainly by heavy metals, industrial effluents, fertilizers, pesticides, organic dyes etc'. Organic
dyes from textiles, medicines, pesticides, solar cells etc contaminate the open water resources thereby causing threat to aquatic
life leading to environmental imbalance?. This has led to intense research in the field of technologies related to water treatment all
around the world®. Porous coordination network structures called MOFs with fascinating applications such as adsorption, catalysis,
separation, sensing etc have proved very early to be efficient photocatalysts for degradation of organic dyes*. Hence, hierarchically
porous MOFs (HP-MOFs) with micro/meso/macro-pores in the network structures should be better catalysts for dye degradation
than conventional MOFs®. Presence of mesopores along with micropores in the MOF networks enable them to be used as hosts to
accommodate bulky molecules which enable their reaction or transformation in these pores. To generate MOFs of tunable porosity,
different approaches were explored,resulting in hierarchically structured materials which includeencapsulation and etching
technique, ligand extension technique, ionic liquid assisted technique , induced-defect-formation , spray- dry technology etc®”.
However most of these methods use high temperature and pressure, long reaction time or special apparatus which are energy
consuming and pollution causing. A time-controlled room temperature synthesis of HP-MOFs with high STYs (2035 kgm=d
")was reported by Huo et al'®. However, extending this strategy to green and facile synthesis remain challenging''. A recent
approach of synthesizing mesoporous materials with certain templates or surfactants that can act as structure directing agents has
proved to be a promising route for the synthesis of HP-MOFs with tunable surface area and porosity'*!¢, Recently methods like
modified template strategies as well as cooperative template strategies were developed to prepare HP-MOFs which have enabled
the reduction of the synthesis time, under facile synthetic conditions'”*' Here, a simple room temperature method was applied
successfully for the synthesis of a HP-Zn-BDC MOF which has proved to be an efficient photocatalyst for dye degradation.
Methods
(a) Rapid room temperature synthesis of hierarchically porous Zn-BDC MOF

14.4 mmol ZnO powder was dispersed in 32 mL deionized water and 72 mL DMF(solution A).28.8 mmol Zn(NO,),.6H20
was dissolved in 72 mL deionized water (solution B). Then, solution B was mixed with solution A under fast magnetic stirring
(solution C). 14.4 mmol of CTAB (surfactant) and 21.6 mmol of 1,4-benzene dicarboxylic acid were added to 64 mL ethanol and
stirred for 30 minutes (solution D). Solution C was added to solution D under fast magnetic stirring for 2 minute and allowed to
stand for 5 minutes. The colourless solid product was filtered, washed and dried in a vacuum oven at 150°C to obtain HP-Zn-BDC
MOF which was further used for photocatalytic dye degradation studies of the dye Rhodamine- B.
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(b) Photodegradation studied of the Dye Rhodamine B using the synthesized HP-Zn-BDC MOF

The photocatalytic dye degradation performance of the synthesized HP-Zn-BDC MOF was measured by a common organic dye
Rhodamine B (RhB). The degradation of the dye was investigated under sunlight. For the experiment, a solution of 10 mg/L of
RhB was prepared. To 50 ml of this solution, 0.01 g HP-Zn-BDC MOF was added. The solution was stirred for one hour, in a
olass bottle under dark condition to ensure the establishment of adsorption-desorption equilibrium. The mixture as well as the
Blank dye solution (without added MOF )were then irradiated under sunlight. The UV-Visible spectra of the blank dye solution as
well as clear solution after centrifugation were measured from 200-900 nm at different time intervals.

Materials Characterization

X-ray diffraction (XRD) patterns of the sample was recorded on a diffractometer system (D8 ADVANCE, Bruker Twin-
Twin). Scanning electron microscopy (SEM) as well as Energy dispersive X-ray spectroscopy (EDAX) images were obtained
using a SEM-EDAX (Jeol 6390LA/ OXFORD XMX N). Transmission electron microscopy (TEM) images were obtained using
an HRTEM (Jeol/JEM 2100) Thermogravimetricanalysis (TGA) of the samples were performed with a TGA-DTA (Perkin Elmer
STA6000). Fourier Transform infrared (FTIR) spectra were recorded on an FTIR spectrometer (Thermo scientific Nicolet iS5,
4000 cm-1 to 400 cm-1, resolution 4 cm-1). Dye degradation studies were carried out using a UV-Vis Spectrophotometer (Thermo
Scientific Evolution).
Results and Discussions

The present work demonstrates the synthesis of HP-Zn-BDC MOF using zinc ions and benzene dicarboxylic acid (BDC)
with ZnO and CTAB. The crystalline properties of the synthesised MOF were investigated using powder XRD analysis (Fig. 1).
The XRD peaks which are sharp and distinct confirm good crystallinity of the synthesized MOF and the diffraction peaks match
well with the previously reported works.
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Fig.1. XRD analysis of HP-Zn-BDC MOF
The crystal morphologies of the MOFs were understood from scanning electron microscopy (Fig.2). As clear from the
SEM image, the synthesised Zn-BDC MOF crystals exhibit regular and smooth surfaces.
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Fig.2. SEM analysis of HP-Zn-BDC MOF

The Energy Dispersive X-Ray spectroscopy(Fig. 3) of Zinc MOFs revealed that the sample is composed of C, O and Zn
In appreciable amounts,
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Fig. 3. EDAX analysis of HP-Zn-BDC MOF

The TEM image (Fig. 4) shows that the s i ial is hi
; ; ynthesized material is highly porous with highly ordered mi
mesoporeswhich enable them to entrap micro as well as meso-particles. SRS S

Fig. 4. TEM analysis of HP-Zn-BDC MOF
T s ] . g ;
e h::t t.l;ermsl stability of the se-imple was examined with thermogravimetric analysis (Fig. 5). The initial weight loss around
§ attributed to the loss of moisture and solvent molecules and the complete decomposition of MOF occur around 400°C

I V gO()d l:hBIIIlﬂl Stablll Elnd thB TC, ce ()I exte d OrIes O [} ()l structures

10

W (%)

Y T
3”‘00560!@?;0500

Temperature |°C)

Fig. 5. TGA analysis of HP-Zn-BDC MOF

The UV—YisibIe spectra of the photocatalytic degradation of Rhodamine-B in visible light by the HP-Zn-BDCMOF is
represented in the Fig.6. The synthesized MOF has proved to be efficient catalyst for the photodegrad

ich i . : . .. ation of Rhodamine B
which is clear from comparison of the UV Visible spectra of the blank dye solution with that of MOF- .

added dye solution.
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Fig.6. The UV-Visible spectra of the photocatalytic degradation of Rhodamine-B in visible light by the Zn-BDC HP-MOF

Conclusions

In summary, the present work demonstrates a simple and ultrafast method for the synthesis of a hierarchically porous
MOF (Zn-BDC MOF). Here, a cooperative template strategy was used in which ZnO was employed to accelerate the construction
of the framework to form the hydroxy double salt (HDS) layers whereas CTAB was introduced as surfactant for the formation of
template micelles which guide the formation of micro- and mesopores through a synergistic effect with the HDS. The synthesised
product was found to be highly porous with micro- and mesopores in it and have proved to be a good photocatalyst for dye
degradation. This could open a new avenue for waste water treatment in a large scale in future.
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‘Ecosophy’ of the ‘American Adam’: The Archetypal Mould of Melville’s
Mythical Characters and Situations

Roby Mathew!
I Assistant Professor, St. Joseph's College, Moolamattom, Arakulam P.O., Idukki-685591, Kerala, India

2019, the bicentennial year of the birth anniversary of Herman Melville one of the herculean figures in American nautical
fiction, revives the psyche of Melville who penned the parable of a monomaniac who ventures into the deep to annihilate evil
from the face of the earth. Moby Dick, the magnum opus of Melville, undoubtedly depicts the archetypal quest of an archetypal
hero for an archetypal antagonist. 7ypee which preceded Moby Dick drives home the archetypal state of Eden which human
beings lost but always longed for. Moby Dick with multiple quests at its core; the quest of Captain Ahab “heading towards
disaster” and the quest of Ishmael “heading towards survival” (Jenkins 5) sheds light into the roots of our ecological crisis.Lynn
White Jor. remarks, “Our “environmental crisis” is often held to have its roots in early patriarchal myths, the Genesis myth, and
a compounding mythology of a god-given supremacy of man over woman and nature.” (White 1203)

Herman Melville's narratives are set in a frame of voyage which is technically part of whaling. Whaling, one of the most
lucrative enterprises in the nineteenth century, offered umpteen possibilities to incorporate any number of archetypes in its
compass. Herman Melville’s Moby Dick,with which he made an indelible mark in the history of American literature, and other
works which precededMoby Dick like Typee and Omoo share the common structure as that of a voyage. The frame tale is that of
whaling from which various narrative patterns are created. The journey through the sea entails uncertainty, encountering the
unknown, expecting the unexpected, proving the prowess of masculinity and exploring the exotic shores and a courageous mind
to risk everything for renown and reward. Herman Melville who was forced to find a living in the sea at an early age was initially
fascinated by this life in the watery part of the earth.

The lessons which his life taught him during his childhood and later as a harpooner in whaling ships and while doing some
odd jobs ignited a longing for the distant past in which he lived as Adam in the Garden of Eden. Typee obviously recreates the
Eden in him. To quote the phrase of Arne Naess, it is an ‘ecosophic quest’. Jenkins remarks, “In ecosophy there is a kind of
primitivism which, rather than seeking progress by the domination and use of nature, seeks harmony with nature, but with it goes
a realization that it is no longer possible to live as we did in the prepatriarchal, distant past. (6)

Because of the historical dominance of nautical culture by men, Melville's central characters are usually men. It focally
includes distinctive themes such as masculinity and heroism, investigations of social hierarchies and the psychological struggles
of the individual in the hostile environment of the sea. The archetypal mould of an adventurous nauticalstory demands its parts as:
introduce the characters and setting in and around the sea, introduce a problem or unexpected difficulty during the voyage, solve
the problem by having an adventure and the resolution which in the dramatic tradition can be catastrophe or denouement. Melville,
the admirer of William Shakespeare, moulded Ahab in the guise of a Shakespearean tragic hero with the archetypal tragic flaw as
hubris. The antagonist in this tragic tale is the mythical leviathan that figures in the book of Job. Infuriated by the ill-treatment of
God, Job questions God and in return God asks Job about leviathan as,

"Can you fill its hide with harpoons
or its head with fishing spears?
81f you lay a hand on it,
you will remember the struggle and never do it again!
® Any hope of subduing it is false;
the mere sight of it is overpowering.( Job 41:7-9)
In his pride of place Ahab determined to harpoon the leviathan which for Ahab is an eternal symbol of all that is evil in nature.

Melville’s works namely Moby Dick and Typee reenact the biblical narratives which begin in Genesis and passing through
Exodus, the book of Job, the story of Jonah, the story of great flood and the book of prophets. Many a character in his
voluminousMoby Dick takes after the biblical character with similar names. While Moby Dick delineates the fall of man and the
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desire to get back to the Garden of Eden , Typee delineates the Garden of Eden in the Typee valley as Guerin remarks, mythig
yearning for a return to paradise”( 212). Frederick I. Carpenter also remarks that, “Edenic dream itself was as old as the ming of
man”. (212)In Omoo Melville describes the valley as:

It is no exaggeration to say that, to a European of any sensibility, who for the first time, wanders back into these
valleys — away from the haunts of the natives — the ineffable repose and beauty of the landscape is such that every
object strikes him like something seen in a dream...” I thought I was walking in the Garden of Eden (102)

When Tommodescribes the Typee valley in Typee through his reflective and comparative tone as , “no destitute widows with their
children starving on the cold charities of the world; no beggars; no debtors’ prisons; no proud and hard- hearted nabobs in Typee:
or to sum up all in one word — no Money! “That root of all evil’ was not to be found in the valley” (79), Melville questiong the
civilized American society which is uprooted from the primitive simplicity which prevailed in the Garden of Eden.

Ahab in Moby Dick cements the ideals of American Adam, the mythic world hero. In The American Adam R.W.B Lewis
describes the type as:

aradically new personality, the hero of the new adventure: an individual emancipated from history, happily beref;
of ancestry, untouched and undefiled by the usual inheritances of family and race; an individual standing alone,
self-reliant and self-propelling, ready to confront with whatever awaited him with the aid of his own unique and
inherent resources” (Lewis 5)

In the context of Ahab, he perceives the white whale as an enemy. Ishmael rightly remarks, “He piled upon the whale’s white
hump the sum of all the general rage and hate felt by his whole race from Adam down”. (153)Ahab is a prototype of every man
who sets out to bridle the vices in him. He is presented as a monomaniac captain who is in par with the traits of a neurotic
individual. Guerin, with the insight of Jung opines, “Instead of assimilating this unconscious element into their consciousness,
neurotic individuals persist in projecting it upon some other person or object” (205). In J ung’s words projection is an “unconscious,
automatic process whereby a content that is unconscious to the subject transfers itself to an object, so that it seems to belong to
that object. The projection ceases the moment it becomes conscious, that is to say when it is seen as belonging to the subject”,
(Jung 60)Ahab projects his evil on to the white whale and ventures to hunt it down. For Ahab the white whale is the evil that exists
in the world while Ishmael wonders at the magnitude and might of the whale. Ishmael never hunts the whale but rather accepts the
existence of evil in the world as equally mighty as the good. Hence he is saved at the end.

Ahab like the American Adam hunts the evil in his own way. The serpent that appeared in the Book of Genesis and
tempted Eve which culminated in the expulsion of Adam and Eve from the mythical paradise took multifarious entries in many a
mythical story. It became leviathan, dragon, monster and the like suiting to the cultural contexts. Tracing and annihilating the evil
which is the subtext of the quest myth, the archetype of archetypes, is prevalent across the globe in various forms. Mythical and
historical characters who fill the pages of literary texts and oral traditions like Beowulf who fought with Grendel, a monster that
had been terrorizing the Scyldings; St. George who slewa dragon that demanded human sacrifices and whereby saving the
princess; Perseus the son of Zeus petrified the Kraken are the variant forms of the myth of taking revenge upon evil.

The American myth of avenging the evil which had its advent in Ahab who ventured to hunt down the unfathomable

~mystery has its leniency in the twentieth century American Presidents. George Bush was instrumental in the assassination of

Saddam Hussain, the Iraqi President, in 2004, about which Edward Said remarked as, “Bush has treated Saddam as his personal
Moby Dick, to be punished and destroyed- the war plan was designed for that”. The year 2011 witnessed the murder of Osama bin
Ladan, the founder of Al-Quaeda during the tenure of President Barack Obama. The mythical hunt for evil is again repeated whe
the present American President Donald Trump announced the murder of AbuBakar al- Baghdadi, the founder and leader of ISIS
in 2019. Moby Dick in the above mentioned contexts was evil in the guise of terrorism. The avengers are admired and praised for
the heroic deeds.

Carl G Jung propounds the presence of collective unconscious in human beings which unite human beings in their responsé
to certain occurring. Quest for a just society with peace and prosperity is obviously a dream always placed in the corner of one’s
mind. Anything which thwarts justice provokes immediate anger in human beings. Anyone who brings justice is ascribed with the
traits of the mythical hero Robinhood. In the parlance of India, Police chief V.C Sajjanar, who killed the four accused in the
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: »-murder case in Hyderabad shot into fame with his Ahab like stature to hunt for denied or delayed justice. People in
DISh-Mdp;auded him for justice in India is a Moby Dick for the common man, who form majority of the population. All the efforts
m'a:: aiiab like men are directed towards regaining Eden where the first parents lived in union with God and nature.
of the

In the general space of literature archetypes fall into two categories as charactel,r archetypes and S‘itl..la[iOH archetypes.
Characters of a story perform various specific functions and these functions determine wlr.u_ch archetype they fitinto. In the simi]ar
fashion situation archetypes describe how certain situations play out in the story. In addition to that the character archetypes are
placed withinthe situation archetypes and together they create a story. - o
The classical requisites which brought Herman Melville's storieslikeMoby DickTypee and Omoo into hmehg.ht are evidently
the archetypal patterns inherent in them to which perennial responses f.r(?m the 'readers are evoked. As the obvious t?Onnecnon
exists between mythology and psychology, its roots are spread across rellglon, phl.losophy, anthropology and ‘cultural hllstory__ The
archetypal narrative patterns inclusive of quest for an Eden and .rebelhon against the adve{'se fo‘rces easily associate with a
reader’s world. In the realm of ‘collective unconscious’ every indiwduallpossess‘.as amould thllch sultabl.y s}}apes the dreams and
aspirations in it. As Guerin remarks, “just as dreams reflect the uncor.lscmus demlres and anxieties o-f the 1nd1v1du(.al, s.o myths' are
the symbolic projections of a people’s hopes, values, fears, and aspirations.” (Guerin 183)Wha.t Melville recount_ed in his narratives
was what already existed in the readers’ psyche in multifarious forms shaped and reshaped Wlth. the clh.c:mge of time. But at the root
the primordial images and patterns remained the same in everyone. Mark Schorer re_marks in Wllllam Blake: The Politics of
Vision, “Myth is fundamental, the dramatic representation of our deepest instinctual life, of a primary awareness of man in the
universe, capable of many configurations, upon which all particular opinions and attitudes depend”. ( Schorer 29) Myths form the
rubrics of archetypes. Guerin in her book A Handbook of Critical Approaches to Literature remarks:

Moreover, like Melville’s famous white whale (itself an archetypal image), myth is ubiquitous in time as wel] ag
place. It is a dynamic factor everywhere in human society; it transcends time, uniting the past (traditional modes of
belief) with the present (current values) and reaching towards the future (spiritual and cultural aspirations) (184)

Melville’s heros in the nautical fiction share similar archetypal traits ,viz, they are directed towards some kinds of adventure,
They leave their family or their homeland to live life with others. They prove themselves during their quest. Besides, all the major
characters are wanderers with sea lust. In short his mythical characters are the fundamental masculine seafarers. In the simjilar
fashion Ishmael in Moby Dick is fashioned in the mould of the ‘innocent’. Fayaway in the same text is the ‘mother figure’ who
resembles Eve in the Garden of Eden. She is in the cast of a compassionate woman who assists the hero.While characters like
Stubb form the archetype of ‘mentor’, the archetypes of ‘sidekick’ are formed by Queequeg who assists Ishmael; and Toby and
Kory-Kory who assist Tommo in Typee.

The archetypal villain can be a human being, animal or a monster. In Moby Dickthe antagonist is in the guise of a monster
like animal, human beings form the antagonist in Typee and Omoo. The situational archetypes are equally directed to a journey
which can either be physical or mental. The journey incorporates a war between good and evil. In the parlance of American
mythical traits the war matters. The result is least important but the genuine effort put in by the hero imparts heroic stature to him,
Itis perceptible in the result of Old Man and the Sea and Moby Dick. The archetypal flaw as ‘hubris’ is writ large in the story of
Ahab. This flaw is embedded in all the rebellious god figures in the mythology like Lucifer, Prometheus, etc.

Melville was quite particular about offering room for Christian archetypes in his narratives. While Ahab, a proud biblical
ruler but perished, Ishmael occupies the place of an outcast. Leviathan, the might of God’s creation entails anything beyond the
reach of and incomprehensible to human beings. Fayway, the Eve like figure in Typee shares the duality of Mother Mary and Eve
in the Garden of Eden.

Herman Melville, who immortalized his name in the sea of literature, sawed the seed of everlasting adventure in the
vessel of archetypes which form the characters and situations inherent in the mind of man through the Jungian analysis of
collective unconscious. The desire for justice, the longing for a savior and wanting for a return to the Garden of Eden connect the
humanity across the globe. The searching for the white whale in the four oceans links the continents in such a way that Melville’s
Mythical world becomes the compendium of the global space.
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Abstract

Though nature is all powerful and perennial, map transmogrifies it to fit his selfish needs which ultimately perpetrate
irredeemable damage to our ecosystem. Ecocriticism examines the various ways literature treats the subject of nature. There are
debates within Ecocriticism concerning the crucial matter of the relationship between nature and culture. When cultural dominance
is perpetuated without sensitivity to, and respect for, indigenous ways of life, it is imperialistic and expansionist. Cultural invasion
tends to have a negative effect on cultural diversity. The nove] Gift in Green by Sarah Joseph points fingers at various kinds of
invasions and ecological destructions and laments the departed rustic fertility and glory of the simple pure land of “Athi” at the
wake of the ‘so called” progress. It is high time to rethink the idea of progress as a cultural practice.

Key Words: Nature, Invasion, Ecocriticism, Progress

Introduction

Nature functions as a synonym for life. Nature is alsg defined against artifice and technology. Culture is a term that refers
to a large and diverse set of mostly intangible aspects of social life. Culture can be a force for oppression and domination when
subscribing to mainstream values and norms which benefit only to the powerful minority. Material culture is composed of things
that humans make and use. This aspect of culture includes a wide variety of things from buildings, technological gadgets, and
clothing to film,music, literature, and art among others. Material culture emerges from and is shaped by the non-material aspects
of culture — knowledge, values,beliefs etc. It is in the realm of non-material culture that a minority is able to maintain unjust
power over the majority.

Ecocriticism is the study of literature and the environment from an interdisciplinary point of view where literary scholars
analyze texts that illustrate environmental concerns. The term ecocriticism is first used by William Rueckert in his essay “Literature
and Ecology: An Experiment in Ecocriticism” in 1978. Ecocriticism starts developing as a school of literary criticism in the
1990s. Ecocriticism is a response to the need for humanistic understanding of our relationships with'Fhe'naturaI world in an age
of environmental destruction. Ecocritical writers evaluate the texts which exemplify the environmental issues. The Writers in
India also showed a great concern towards nature and natura] objects. Sarah Joseph, a leading novelist and short story writer in
Malayalam, is one such writer who explores the theme of ecocriticism in her works through different ways.All her works are well
nlaceived and have won prestigious awards as well as the Sahitya Academy Award. Her novel Gift in Green assumes particular
significance in the context of the rising stridency of a globa] culture. The novel pivots on the decay, death and degenération of
Athi. The atrocities inflicted on nature by the modern, ‘cultured’ man disrupt the harmonious relationship between the land and
the simple folks living there. Sarah Joseph questions the irredeemable damage done to the body of nature in the name of progress.
The nove] significantly touches important environmental issues emerging at the time, such as environmental pollution, deforestation,
endangered Species, water contamination and so forth,

ManVs Natyre

The nove] Gift in Green depicts how the greed for material wealth, prosperity, and progress assisted by technology and

POWe-r disrupts the harmonious relationship between man and nature. Athidesam, an imaginary location provides the ambience
for Gift in Green. This unravished island with its natural beauty and primitive purity depicts the sublime existence of nature. The
gz;ce-loving, farm-loving people there live a life inseparable from the land and water. The land provides everything to rnleet their
Yneeds. “Fish or mussels: enough to meet one’s daily needs. Add to this the two Pokkali harvests from the paddy fields . ..

E .
Veryone cultivated pumpkin, white gourd, spinach and beang for their own use. Every household had a cow, buffalo, hens and
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ducks.” (Joseph, 21) Athi has an ecofriendly culture and life practices are based on mutual love and care, respecting mother earth,
Story-telling nights in Athi, selling and buying land strictly to the inmates of the place, preservation and sustainable use of natural
resources etc. are the channels of independence and empowerment for the people. Athi has successfully withstood the invasion
of modernization, urbanization and commercialization until Kumaran an earlier resident of Athi returns with a malicious intention
to market its natural resources. He represents all the global capitalist powers which exploit even the pure water and air of the so
called ‘uncultured’, underdeveloped lands for profit. The innocent and straight forward villagers like Dinakaran, Ponmany, and
a group of young and old men and women who fight against the destruction of their land is set against the greed stricken outsiders
with materialistic and mercenary motives.

Nature and culture are often seen as opposite ideas. What belongs to nature cannot be the result of human intervention,
Scholars in ecocriticism engage in questions regarding anthropocentrism and the mainstream assumption that the natural world
be seen primarily as a resource for human beings. Athidesam is in all sense an island with its natural beauty and primitive purity.
Green bangle, the mangrove forest encircling the island, creates an enchanted world, self-sufficient in its natural resources of
paddy and fish. The inhabitants of the land are adhered to the laws of nature. Cultural development is always achieved against
nature. Development is a peculiar word and that in the contemporary global scenario is closely associated with market and
consumerism. The emergence of the developmental exploits, a mark of global culture, threatens the ecological balance of Athi
and degrades it to contaminated debris where natural inhabitants cannot survive anymore.

The geographical invasion of the land is definitely the brutal deprivation of the villagers of their social, economic, political
and cultural existence. Deprived of their ancestral lands, and with their way of life disrupted, the people of Athi lose hope; unable
to adjust to changed economic conditions, they fall into poverty. “Hunger and destitution stalked the place. No fish. No oysters.
Their livelihood had dried up.” (174) The sinister force of developmental works deprives the villagers of the shoots and buds of
their existence. Komban joy’s mixing of endosulfan in Kunjimathu’s paddy field to grab the whole of the fish harvest, kills each
and every living organism that took it as their habitat. Many innocent children fall victim to developmental monstrosity that
spread nothing but death and degradation. The jaundiced vision of progress shakes the very foundation of life in Athi. Those who
leave Athi could not survive in the materialistic world outside. Expecting a royal welcome, Unnimon and kunjikkali reaches city,
only to find them in the twentieth floor of a flat and to realize how the ground falls out from beneath their feet.

Material invasion transforms everything. Athi’s god Thampuran too could not survive the onslaught of modernity. When
kumaran decides to redeem the shrine, the land is denied of their own god as it was replaced with a superior deity bedecked with
exotic ornaments. The disharmonious existence of the extravagant temple is seen as . . . a grandiose temple spire made of pure
gold . . . in jarring disharmony with everything else there. (133)” The conversion of thampuran’s thatched shrine to a glittering
edifice of gold blinds many young men who starts dreaming of a land beyond farming, fishing and water life.

Sarah Joseph questions the unsystematic methods of development and technology that give no consideration to the ecological
impacts and ‘natural’ values. Water, which is natural and fundamental to life, is polluted beyond repair. Athi’sserene water life
in the beginning of the novel is found collapsed towards the end of the novel. The once beautiful and entrancing water in Athi,
later resembles a filthy sewage. Shailaja who runs away from her husband’s house at chakkamkandam for the filthy water chokes
at the sight of garbage filled water in Athi. Athi thus becomes a symbol of the resourceful and natural idyllic spaces of the
underdeveloped worlds that are exploited by the corporate power structures.

Conclusion

The ecological concerns in the novel exhibit how the reshaping of the world to fit man’s individual needs threatens the
survival of a million species and man himself. For the novelist, it is high time to realize the profit that the globalization claims is
diminutive compared to irrevocable darnages it imposes upon the universe. The flood at the end of the novel is promising enough
to proclaim the power of the nature to purify itself. Nature has a powerful transformative power which is responsible for the
functioning of life on earth. Sarah joseph presents a sustainable environment against the hazardous impact of environmental
capitalism. Nature is closely associated with human life but claims of (global) culture may endanger the environment.
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Electronic Resources: a study with special reference to UGC INFLIBNET N-LIST Consortium
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Abstract

The present information seeking behavior of users changed to Electronic Resources than Print Resources for gathering information.
But one should not forget that both print and electronic resources are inevitable in the procedure of information gathering. Many
electronic resources have been made available in Academic and Public Libraries. Speaking of the academic Community, one of
the important sources providing electronic sources is “National Library and Information Services Infrastructure for Scholarly
Content” (N- LIST). . Consortium for Higher Education Electronic Resources, e — content for PG Courses etc. are part of this.
This paper intends to study different types of electronic resources and how they help academic community with special reference
to UGC INFLIBNET N-LIST Programme.

Key words: Electronic Resources, UGC, INFLIBNET N-LIST programme, Academic Community, Academic Publishing.

Introduction

The present era is an era of Information and Knowledge revolution. Cambridge English dictionary defines Information as
an uncountable noun meaning “facts about someone/something.” And knowledge as “understanding of or information about a
subject they you get by experience or study, either known by one person or by person generally. (dictionary.cambridge.org).
Information has always been a part of growth and improvement. As the father of Library & Information Science, Dr. S.R.Ranganathan
explains through his “Five Laws”, Users demand the most relevant, accurate and current information without loss of time since
information gets obsolete within no time. Due to the complexity and varied interpretation of the concept of users’ needs and
requirements, it is unanimously accepted opinion that user needs cannot be predicted. In the modern society, the types of information
and the media which present them have become manifold and multifarious, offering users a wide spectrum of vast selection.

The arrival and proliferation of electronic resources and digital libraries have a number of significant impacts on the use
of print resources and traditional libraries. Reading preferences and the use of print and electronic resources vary among different
disciplines. They desire to meet their information needs through online. The new age readers’ insist on the use of online resources

to cater to their needs.
Electronic Resources

Electronic resources (or e- resources) are materials in digital format accessible electronically. Examples of e — resources
are electronic journals (e- journals), electronic books (e — books), online data bases in digital formats, Adobe Acrobat documents
(.pdf), webpages (.htm, .html) etc. (www.libfaq.smu.edu.sg>fag).

Electronic Resources are defined as resources which require computer access or any electronic product that delivers a
collection of data, be it text referring to full text databases, electronic journals and image collections, other multimedia products,
and numerical, graphical or time based, as a commercially available title that has been published with an aim to be

marketed.(lisbdnet.com)

To some extent, Electronic Resources solve storage problems. It also enables multiple users to access information
simultaneously. The users can find out information easily and collection and organization of electronic resources can be done
quickly. Also it offers efficient delivery of information economically to all users.

Types of Electronic Resources
Electronic Resources are divided into two major types. They are
1. Online Electronic Resources

a. Electronic Journals

—{60]—
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b. Electronic Books

c. Online data bases( Indexing, abstracting, reference, statistical and full text)
d. Web sites :

e. Electronic Newspapers

f.  Electronic Thesis

g. Electronic Magazines

h. Electronic Patents & Standards

2. Others
a. CDROM
b. Disk

c. Other Portable Computer storage databases
Issues of Electronic resources

Following are the main problems while accessing Electronic resources.

1. Licensing e
2. IPR

3. Standards of metadata

4. Low budget

5. Lack of Infrastructure & Manpower
UGC INFLIBNET N-LIST Programme

In the perspective of Academic Library, and Academic Community, one of the important source for Electronic Resources
id N-LIST. An imitative of the Ministry of Human Resource Development under the NME-ICT and now funded by UGC. The
project entitled “National Library and Information Services Infrastructure for Scholarly Coritent” (N- LIST) being jointly executed
by the e- ShodhSindhu Consortium, UGC — INFONET Digital Library Consortium, INFLIBNET Centre, and the INDEST-
AICTE Consotrium, IIT Delhi provides for i) cross — subscription to e- resources, subscribed by two consortia, ie, subscription to
INDEST — AICTE resources for Universities and UGC INFONET resources for technical institutions and ii) access to selected e
— resources to colleges. (nlist.inflibnet.ac.in).

N-LIST provides access to e — resources to the users by installing a server at its headquarters. As on December6, 2019 a
total of 3372 Govt. / Govt. aided colleges covered under the section of 12 (B) and 2(f) of UGC took membership in it. Rs.5900/
-for 12 (B) & 2 (f) colleges for a period from April to March of every financial year.

E — Resources under N-LIST

Registered institutions under this consortium will get 6,000+ ¢ — journals and 31,35,000+ e books. A Total of 146 Subjects
covered in Journals of N-LIST Programme. Electronic Resources available under N-LIST programme can be divided in to 3
categories - Full Text E- Resources, E- books, and Bibliographic database. Following table shows the list of e Resources.

Full text E Resources

Full text electronic resources are resources that contain complete articles along with their bibliographic details. Following
table gives an outline in this.
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Publishing No. of Back files
SL.No. E Resources o : :
Country Titles from
1 American Institute of Physics | USA 18 5 years
2 American Physical Society USA 10 5 years
3 Annual Reviews uUsa 33 10
34 Cambridge University Press UK 224 (2010- | 5 years
2016)
5 EPW India 1 1996+
6 Indian Journal.Com India 180+ 2007+
7 Institute of Physics UK 46 Vol.1+
8 Oxford University Press UK 206+ 1996+
9 Royal Society of Chemistry UK 29 10 Years
10 H.W.Wilson Journals USA 3000+ 1982+
[11 JSTOR USA 2500+ 5 Years
(nlist.inflibnet.ac.in)
Electronic Books
S1.No. E Resource / Publisher Publishing | No. of Titles
Country
1 Cambridge books online UK 1800
2 Ebray USA 125000+
3 Net Library USA 936
4 Oxford scholarship online UK 1402+
5 Hindustan Book Agency INDIA 65+
6 Institute of South East Asian Studies | INDIA 382+
7 Mc Graw Hill USA 1124
8 Springer 23000
9 Sage 1000
10 Taylor & Francis UK 1800
11 World e book 30,00,000
12 South Asia Archive Through NDL

Bibliographic database

Bibliographic databases contain references to articles published in conference proceedings, journals and chapters in books.
Bibliographic data bases contain abstract of the articles and link to full text. N- LIST provides access to Maths SciNet (American
mathematical Society) and it covers reviews of articles in Mathematics from 1994 onwards

Registration & Accessing E resources Under N-LIST Programme

Academic Community ie, students, teachers, research scholars and staff of registered institutions are provided individual
User Id & Password to access N-LIST Programme. After login to it, there is “search” option to move on to individual resources.
Simple Search, Quick Search, Cite Search and Advanced Search Options help them to retrieve the specified resources effortlessly.
One can also apply search techniques like Boolean Logic, Truncation search, and Proximity Search. For deriving maximum
benefits from these E — Resources, there is E-mail alert facility. Different publishers provide different types of e — mail alerts.
Types of e-mail alerts offered mentioned below.

1. Table of contents Alerts
2. New Issue Alerts
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Citation Alerts
Publication Alerts

E book Series Alerts
Database Alerts
Reference Work Alerts
8. Search Alerts

Conclusion

o iy o g

Electronic resources are helpful for exhaustive and pinpointed information. The Specialty of N-LIST and Electronic Resources
is that it is 24*¥7 accessible formats. Academic Community can easily access it from anywhere through the username and password
provided to them. N-LIST is a major provider of e-books & e- journals. So this paper didn’t discuss the other electronic resources.
It's a major limitation. Along with N-LIST, users can access e pg pathasala, and e ShodhSindhu. It’s very much helpful for Post
Graduate students. E pgpathasala and eShodhSindhu do not require any username and passwords. With the help of a Library &
information specialist, Academic community can easily gain access to these domains.
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Quality of life and stress tolerance of ASHA workers
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Abstract

An accredited social health activist ASHA) is a community health worker instituted by the government of India’s Ministry of
Health and Family Welfare as a part of the National Rural Health Mission (NRHM) since 2005 onwards. Today the ASHA
workers play significant and defined role in individual families of our society irrespective of their caste, creed and economic
status. ASHAs are also meant to serve as a key communication mechanism between the public healthcare system and local
communities. Thus the ASHA workers are vital part of our social support system and making sense of gender equality. The
present study scrutinized influence of age, education and experience ASHA workers upon their quality of life and stress tolerance.
A sample of 100 ASHA workers was selected through convenient sampling technique. ‘T test and ANOVA were used to test the
hypothesis. The result showed significant deference in the level of stress tolerance on the basis of age whereas no statistically
significant deference showed in quality of life. Further, no significant deference was observed in quality of life and stress tolerance
of ASHA workers grouped on the basis of education, experience and number of children.

Key Words: Quality of life, Stress tolerance, ASHA worker.

Introduction

The National Rural Health Mission (NRHM) (2005-12), is a government flagship programme, launched on the 12th
April, 2005 in 18 states across the country, including eight Empowered Action Group (EAG) states, the North-Eastern states,
Jammu & Kashmir and Himachal Pradesh, that seeks to provide effective health care to the rural population, especially the
disadvantaged groups, by improving access, enabling community ownership and demand for services and strengthening public
health systems for efficient service delivery.

In April, 2005, as a key component of efforts to expand access to health services by National Rural Health Mission
(NRHM) introduced the Accredited Social Health Activists (ASHA) in each village within the identified States to act as an
interface between the community and the public health system. ASHA must primarily be a woman resident of the village married/
widowed/ divorced, preferably in the age group of 25 to 45 years. She should be a literate woman with due preference in selection
to those who are qualified up to 10 standard wherever they are interested and available in good numbers. This may be relaxed only
if no suitable person with this qualification is available. ASHAs are seen as be health activists in the community who will create
awareness on health and its social determinants, counsel mothers on key health behaviors and mobilize the community towards
local health planning and increased utilization and accountability of the existing health services.

The present study focuses to assess quality of life and stress tolerance of ASHA workers with reference to their environs.
The concept of quality of life broadly encompasses how an individual measures the ‘goodness’ of multiple aspects of their life.
These evaluations include one’s emotional reactions to life occurrences, disposition, sense of life fulfillment and satisfaction, and
satisfaction with work and personal relationships (Diner, such, Lucas, & Smith, 1999). Social acceptance and job satisfaction of
ASHA workers in the Garo Hills Division of Meghalaya: a cross-sectional study, revealed that ssocial acceptance of ASHAs was
rather to some extent for 36.4%. Almost 52% of ASHAs were dissatisfied with job and 61% were unhappy with their performance-
based remuneration. This is a mere example of diminished quality of life of ASHA workers with reference to their sphere of work.

Today ASHA workers are facing tremendous stress due to their heavy work load and lack of sufficient honorarium. A
study conducted by Saxena, V., Kakkar, R., and Semwal, V.D - Indian J Community Heal. 2012 illustrated that the most important
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demand of the ASHA workers were monthly salary in the place of activity based financial incentives and also reported that
activity based incentives was one of the demotivating factors for them to perform in a longer run. The ASHASs outlined problems
encountered in dispensing duties into categories, such as, economic (no fixed economic incentives), logistical (lack of transportation)
and workload (serving large population). Despite facing problems, ASHAs developed logistical (contact list of auto rickshaws)

_and economic (loaning money during emergency) strategies to address these hurdles (Roy 2013).

Methods
Descriptive research design was used by the researcher to conduct this study. Through convenience sampling method 100
ASHA workers were selected from various government hospitals in Idukki District. Questionnaire method was implemented for
data collection. The world health organization Quality of Life (WHOQOL), Stress tolerance scale developed by Resmy and
Sanada Raj (1999) and Demographical data sheet prepared by the researcher administered respectively to collect data.
Objectives
To find out whether there is any difference in quality of life and stress tolerance of ASHA workers based on their age
To find out whether there is any difference in quality of life and stress tolerance of ASHA workers based on their education
To find out whether there is any difference in quality of life and stress tolerance of ASHA workers based on their experience

Hypothesis

§ There will be a significant difference in quality of life and stress tolerance of ASHA workers on the basis of age group
§ There will be a significant difference in quality of life and stress tolerance of ASHA workers on the basis of educational
qualification
§ There will be a significant difference in quality of life and stress tolerance of ASHA workers on the basis of experience
Results and Discussions
The result showed significant deference in the level of stress tolerance on the basis of age whereas no statistically significant
deference showed in quality of life. Further, no significant deference was observed in quality of life and stress tolerance of ASHA
workers grouped on the basis of education and experience.
Table 1

ANOVA of ASHA workers with respect to the age

Variables df F
Quality of 2 904
life 08
100
Stress 2 4.450%
tolerance 08
100

The above table indicates that the quality of life ASHA workers do not differ with respect to this age. The calculated ‘F’
value (.904) is lower than the table value (3.07). So it is statistically not significant. The calculated ‘F’ value of the stress tolerance
(4.450) is higher than the table value (3.07) and it is statistically significant at 0.05 levels. The results of group mean analysis are
given below.




Josephine Researcher

Table 2
Post hoc test

Age groups N | Subset of alpha=0.05

1 2
Up to 40 years | 28 | 66.5714

41-50 years 19 | 71.3684 | 71.3684

Above 51 54 72.8889

Sig. 150 824

The above table indicates that, the age category up to 40 keeps a difference with age above 50 years in stress tolerance.
The level of stress tolerance is higher in the age group above 51. Age group 41-50 did not keep difference with other group.
Ultimately the result proves that the age is not significant factor in designing the quality of life of ASHAs but like any other
profession it increases the stress tolerance as they are being experienced. This statement also can be supported with the result of
previous study done by Department of Psychiatry, Icahn School of Medicine, USA, which denotes that ASHA workers display
basic knowledge of the etiology and treatment of various mental illness. And when we think from today’s context it is obvious

that they become more tactful since they have opportunities to deal with all categories of society including children, pregnant
ladies, adolescents, widows and senior citizens.

Table - 3
ANOVA of quality of life and stress tolerance of ASHA workers with respect to the education

Variables df F
Quality of 2 659
life 98

100
Stress 2 1.214

tolerance 98
100

The above table indicates that the quality of life and stress tolerance are not statistically differed according to the educational
qualification. The ‘F’ values are .659 and 1.214 respectively and it is not statistically significant. The study establishes that ASHA
workers consider their work as service or responsibility instead a profession. Thus they abstain from professional competency
and rivalry. As per the regulation of government of India’s Ministry of Health and Family Welfare ASHAs must have qualified up
to the tenth grade, which is considered as customary educational qualification in current scenario. A study conducted by Mampi
Bora Das and Papori Baruah on ‘competency of asha workers and their work effectiveness’ revealed that ASHA workers have
medium level of knowledge regarding their work. The majority of ASHAs have a positive attitude but they do not have complete
mastery over their work and the institutional training provided to them is insufficient. This study can be a reference to our finding
that ASHAs educational status does not affect their psychological aspects. They simply find joy and solace in interacting with
common people linking them with public health system.
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Table 4
ANOVA of quality of life and stress tolerance of ASHA workers with respect to their experience

Variables  df F
Quality of 2 861
life 98

100

2
Stress 98 1.363
tolerance 100

The above table indicates that the quality of life and stress tolerance are not related according to the experience of ASHA
worker. The ‘F are .861 and 1.363 respectively and it is lower than the table value. The result again points to the fact that ASHAs
are able to handle their challenges irrespective of duration of experience. In fact experience in the field does not contribute
anything to their psychological or social dimensions. A study on assessment of ASHA’s work profile in the context of Udupi
Taluk came with a similar establishment that the overall knowledge of ASHA workers was sufficient but there is a need for
mitigation of few key challenges, which would significantly contribute to improvement of ASHA’s work profile.

Conclusion
The study revealed that , there is a significant difference in quality of life of ASHA workers on the basis of age. The
demographic details like experience and education remain without any significant relationship with both variables.
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clean energy storage application
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Abstract

Metal Organic Framework based gas absorptive system are of wide interest in today’s scenario due to their fascinating properties
such as high porosity and surface area, tunable nature, diversity in metal functional groups and make them attractive candidate for
various application such as catalysis, sensing, gas separation and storage. Though various studies have been done to improve the
efficiency of MOFs, the role of magnetic properties of MOFs are less studied. Paramagnetic MOFs offer much attention as they
offer flexible ground state and the nature of magnetic coupling will give idea towards tuning the ground state properties. Here in
this review, various modifications of MOFs to improve their magnetic properties and thereby gas adsorption properties are
explained.

Introduction

Development of safe and effective gas storage system is critical for the implementation of fuel cell economy. Among the
various approaches to improve the performance of such systems, Metal Organic Frameworks (MOFs) based adsorptive gas
storage system is envisaged as a long-term solution as a replace of carbon based fuels.'Metal-organic frameworks (MOFs) are
crystalline porous materials made by linking metal ions and clusters with organic ligands. Their application in clean energy is
most significantly as storage media for various gases such as hydrogen and methane and carbon dioxide.”The fascinating properties
of MOFs such as porous nature, size tunability and the surface area® make them an attractive candidate for potential applications
in gas storage* *, molecular separation®, and catalysis.®® The coordinatively unsaturated sites of frameworks allow selective
and adsorptive separation of various gases.”’ Though zeolites, COFs and complex hydrides are available for gas adsorption
applications®, the balance between the high gravimetric and volumetric adsorptive capacity of MOF make them a promising class
of material for adsorptive gas storage application and clean energy purpose.

Why magnetic MOFs?

MOFs can be considered asporous network possessing metal clusters and organic ligands as linkers. Apart from the
applications of MOF as molecular sieves, sensors and storage devices it has also been widely studied as a molecularmagnetic
material due to their peculiar responsive nature of changing the magnetic features under the influence of external agents such as
temperature, pressure and guest molecules. Their magnetic properties offer wide application as switches and sensors.”*The slow
magnetic relaxation of single chain magnet (SCM) allows them potential candidate for spintronic devices, high-density information
storage, quantum computing etc. The reason for these characteristic properties of SCM arise from the weak inters chain interactions
and large single-ion anisotropy and intrachain interactions. Such switchable SCMs provide an additional and independent way to
control the magnetic states. Thus the diversity of MOFs and their potentially interdependent properties due to organic inorganic
components ensure them as magnetically responsive materials.'®!'®Also, paramagnetic MOFs offer additional flexibility to ground
state by switching of spin state as well as magnetic coupling interactions in their ground state. Theoretical insight into the gas
adsorptive nature of MOF seeks high impact because the prediction of magnetic properties and the coupling data provide much
input towards the synthesis procedures of MOFs.

The effective manipulation of the magnetic properties of the framework through physical or chemical responses is a major
challenge in bridging molecular magnetism and responsive MOFs.!'!' The solution to connect these two is to introduce suitable
motifs that are responsive for external stimuli and causes a switching the magnetic state and influencing the coupling interactions
in a fruitful manner. Thus the target of MOFs as a tunable magnetic material with external responses such as pressure or temperature
can be achieved. The magnetically tuned MOFs offer wide application in molecular magnetism due to their reversible nature of
gas binding due to physisorption or chemisorption interactions.

68

Josephine Researcher

The porous nature of MOFs allows the tuning of magnetism via the sorption and desorption of guest molecules.The
stabilizing exchange interactions and the change in the structural features can account for these magnetic properties. The changes
associated with the structure of the frameworks can be due to the metal ions and their electronic environment as well as the nature
of ligands coordinated. The nature of the coordination sphere and the dehydration processes can significantly affect the magnetic
nature.'*1* However, this can be irreversible in nature upon the removal of coordinated solvent molecule thus leading to a loss of
the structure of the system.'** 13 The MOFs serve as a solution to this and offer reversibility of framework in an efficient way. The
tuning of magnetic properties and spin cross over can be achieved in several ways such as modifying the bridging ligand, coordination
environment, change of oxidation state of central metal etc. which are briefly discussed in the following paragraphs.

Modifications of MOF

Slight modification of the geometry of bridging ligand around the central metal atom can cause a change in the magnetic
properties of MOFs. Miyasaka and co-workers'“have reported such kind of observation in the charge-transfer compound
[{Ru,(O,CPh-0-Cl),},TCNQ(Me0),]CH,Cl,(0-CIPhCO,-=0-chlorobenzoate; TCNQ(MeO),=2,5-dimethoxy-7,7,8,8-
tetracyanoquinodimethane as a result of removal or addition of the solvent molecule (Fig. 1)
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Fig. 1 (a) The effect of CH2CI2 extrusion/uptake in [{Ru, (0,CPh-0-Cl),},TCNQ (MeO),].CH,Cl, complex Reprinted with
permission from J. Am. Chem. Soc. 2010, 132, 11943-11951. Copyn'ght 2010 American Chemical Society.
=

The figure summarises the effect of chloroform removal or uptake and the corresponding changes which occurring in the
pendant ligand. The magnetic features of the ruthenium centre are affected by the solvation and desolvation processes (Fig.1).
The regeneration of the framework is obtained by long exposure to CH,Cl, vapours.The reason for the changes occurred in
magnetic ground state can be due to the structural modification of the pendant ligand. Thus there exist some factors which can
tune the magnetic behaviour of the MOFs.

Another important phenomenon which affects the magnetic nature of MOFs is the spin crossover behaviour. It is the
transition in spin state in metal complexes due to external stimuli. This has been found in MOFs due to several reasons like the
binding of guest molecule or change in oxidation state of metal etc. There are several porous coordination network based on spin-
crossover complexes.”” The spin cross over will lead to a change in the lattice parameters thereby it is considered as these
complexes are dynamic in nature. The dynamic behaviour is the effect of transition of electrons from bonding to antibonding
levels which leads to change in the geometry of the framework. Both physical as well as chemical stimulus can cause change in
the magnetic behaviour.

The modification of the coordination environmentof MOF can influence the spin crossover phenomenon. Aromi,Gamez
and co-workers have synthesized a linearcoordination polymer of formula [Fe,(dpyatriz),(CH,CH,CN),-(BF,),](BF,),-4CH,CH,CN
with one-dimensional channels.'® The coordinated propionitrileligands got exchanged by these channels. This exchange causes
spin switching in the system. Hence it is clear that the change in magnetic properties through various tools such as spin cross over
phenomenon can influences the gas storage adsorption properties of MOFs.

Guest modulated spin cross over in porous materials was reported by Kepert and co-workers."”* Thenanoporous metal—
organic framework Fe (azpy),(NCS),- (guest) (azpy = trans-4,4’-azopyridine) shows reversible uptake and release of guest molecules
such as methanol, ethanoland there is hydrogen bonding interactions with the framework. The guestuptake and release leads to
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reasonable flexibility to framework structure(Fig. 2). So it is clear that the geometry around Fe (II) centres got changed substantially
by this interaction.

[Fe] (ExOH)

Fig. 2 (a) Reversible guest extrusion/uptake in Fe,(azpy),(NCS),(guest) provokes subtle changes that affect the network; (b) effects of
the guest extrusion/uptake on the magnetic moment.'™

Change in the oxidation state of the metal can also lead to spin-crossover phenomenon. The layered compound [Co™La!™
~(notp)(H,0),] nH,O[where (notp), is the hexaanion of the 1,4,7-triazacyclononane- 1,4,7-triyl-tris(methylenephosphonic acid)
is an interesting example for the same. A change in the oxidation state of the metal is induced upon the thermal treatment of the
MOF. Bao et al has reported about this heterometalliccoordination polymer.'® Thediamagnetic compound is formed by binding an
octahedralCom(notp)Bunit to La(HzO)43+ through phosphonate oxygenatoms. The loss of the coordinated and non-coordinated
water molecules upon heating causes an oxidation state change from Co (III) to Co (II). This causes a spin state change from low
spin Co (III) to high spin Co (I) paramagnetic state. The electron transfer iscaused by the gradual release of the coordinated water
moleculesaround the La atom. A combination of UV/Vis and EXAFS spectroscopy and DFT calculations was used to elucidate
the origin of thechange of the electronic structure of the cobalt centre.It was observed that the four vacant sites of the lanthanide
ion upon removal of thewater molecules are refilled by the neighbouring oxygenatoms of the adjacent Co (notp) moieties, thereby
causing an increase in Co-O bond lengths and a decrease in the Co—N bond lengths. It shows that the spin state of the Coions is
mediated by changing ligand-field strength.

The preparation of crystallinematerials with diverse structures and tunable properties contribute much towards the clean
energy purpose. It has been seen that the majority of the coordination polymers are mostly rigid, although MOFs are flexible
network with modular nature and they allow facile incorporation of entities without loss of the structure.'”*1® Thus the magnetic
properties of the crystalline solid can be tuned by chemical and physical stimuli in a reversible manner and offers application as
sensors and magnetic switches etc.

DFT Studies on gas adsorption properties of MOFs

Various DFT studies have also been done to understand the gas binding properties of MOF. Jeffrey B. Neaton et al has
reported the binding enthalpy of small molecule such as methane, ethane, propane etc in a series of isostructural MOFs M-MOF-
7T4with M = Mg, Ti, V, Cr,Mn, Fe, Co, Ni, Cu, and Zn. The computational studies have suggested the selectivity of various gases
towards particular M-MOF-74 series.'™ The first principle studies have also showed that M-MOF-74s (M = Mn, Fe, Co, Ni, and
Zn) are better capturing agent for toxic gas such as H,S and flue-gas impurities such as SO, and NH,

Scandium decoration on MOF-5

Recent studies done by Pal et al.'™® have shown that the scandium decoration on theMOF can improve its efficiency in
case of room temperature hydrogen storage. Figure 16shows the scandium and titanium decoration of MOF-5. Scandium decoration
on MOFs canfunction as a solution of the clustering problem. The study on scandium based MOF systemwas targeted to solve the
clustering problem as well as to check the effect of boronsubstitution on the clustering problem of MOFs. 1, 4 disubstituted boron
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based MOFs werealso studied with this. The MOF-5 was modified by incorporating 12 scandium metal atomsinside the pore. The
geometry optimization was done and the molecule was analysed andconfirmed the improved efficiency of binding. As a part of
this study the group has alsostudied the bare metal atom and its individual interactions. They have also studied the effectof these
metal atoms in the MOF-5. The interaction énergy was reasonably high for both themetal atoms scandium and titanium and was
reported in the range -240 to -280 kJ/mol.'™
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Fig 3: Scandium and Titanium decoration on MOF

The optimization studies were done by fixing the metal atoms close to the MOFsaromatic ring centre. Introduction of
metal ions showed several changes in the optimisedgeometry of the MOFs. The C-C bond length of the organic linker part was
modified by theincorporation of metal ions. Some C-C bond length got shortened whereas some gotlengthened indicating a
charge transfer throughout the MOF network,i.e. occurrence ofcharge transfer interaction from the metal atoms to the MOF
network. The computationaldetails have also reported a change in the bond stretching behaviour upon changing thenumber of
hydrogen atoms getting adsorbed. The difference in electro negativity betweenMOF network and the metal atoms give rise to an
overall electronic charge in the entire MOFframework and which leads to an improved affinity for hydrogen binding.

Conclusion

So far various experimental and computational studies have been done to modify MOFs as discussed above. All the
studies have clearly shown that the MOFs can serve as an attractive candidate for potential applications in various field such as
gas adsorption and storage, catalysis, sensing application etc. Tuning the properties of MOFs based on various aspects such as
modification of linker part, introduction of various functional moieties to the framework, can improve the efficiency of MOF

towards application such as gas binding and storage.
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Abstract

Fluorescent based chemo sensors are potential candidates for sensing applications such as detection of cations and anions,
environmental pollutants and biologically active species due to their peculiar properties such as high sensitivity and selectivity,
low cost etc. This article focuses on the synthesis and analysis of photophysical properties of the sensing part of a perylene
monoimide (PMI) based fluorophore probe for cation sensing application. PMI substituted with ethylhexyl amine was selected as
the sensing part of the fluorescent probe. Mono brominated PMI derivative was synthesized and the normalised absorbance and
emission spectra of reactant PMI gives 1, = 485(nm); 1= 541 (nm); (1, = 541nm) and that of mono brominated PMI was found
to be 1, =485(nm); 1, =541 (nm); (I = 541nm).

Introduction

Fluorescent sensors have attracted much research interest in various fields such as pharmacology, biology, and environmental
sciences as it offers wide application such as detection of pollutants in water, environmentally important species, biologically
important anions and cations', small neutral molecule etc. Florescent sensors comprise of a sensing site and binding site to which
the substrate molecule binds and the binding site is capable of transferring the substrate interaction to sensing site through charge
transfer interaction. The peculiar properties of fluorescent molecule such high sensitivity, high selectivity?, cost effective nature
andsub nanometre spatial resolution with submicron visualisation*“make them potential candidates for sensing applications. The
detection of analyte molecule is achieved by photo physical mechanism such as chelation induced enhanced fluorescence,
intramolecular charge transfer, photo induced electron transfer and so on. Hence, fluorescent chemosensors have attracted much attention
in past decades for gas sensing applications.

In light of this, we designed several precursors for fluorescent sensor which can serve as a linker for the binding site to
which the metal binds and is called sensing part or fluorophore. We have developed several sensing site for the sensor based on
the Perylene Mono-Imide dye (PMI), which is a polycyclic aromatic hydrocarbon with excellent electron acceptor ability. It also
possesses diverse and fascinating properties such as high molar extinction coefficient in the visible region, high fluorescence
quantum yield and high thermal stability which makes it a suitable acceptor moiety in the fluorescent probe.”® The structure of the
PMI is shown in fig 1 is with bay and peri positions marked in the diagram. Modification of peri position of PMI derivative give
rise to enhanced photo physical properties of the system.

Fig 1: Structure of Perylene Mono-Imide (PMI) derivative showing peri positions and bay positions of the compound
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Recently, the design and synthesis of advanced materials with the perylene chromophore has been an active area of
research.” Unique light-harvesting and redox properties combined with high thermal stabilities of perylene dyes offer potential
applications in organic field-effect transistors®, xerography?, organic light-emitting diodes'* and photovoltaic devices." It have
been widely applied in various optical devices, light-harvesting arrays'?, and photosynthetic systems." They are inexpensive and
easily accessible, attractive materials owing to intense, high fluorescence quantum yield and general photostability. Perylene dyes
have been also used for DSSCs with overall conversion efficiency of 1.61%° and 2.6%."* Compared with metal complexes, these
dyes have higher absorption coefficients, high fluorescence quantum yield, easier to prepare and also of low cost. Perylene dyes
represent one of the most widely studied classes of organic semiconductors with this possible application.

Perylene dyes are key chromophores in dye chemistry. > The rylene series can cover the broad region of visible (400-760)
and NIR (760-1200 nm) absorption. It offers wide possibilities for chemical functionalisation via the introduction of hydrophobic
or hydrophilic substituents, electron donors or acceptors, and functional groups for attachment to polymers or biomolecules. In
the past decade, novel homologues of perylene containing additional naphthalene units and bearing additional aromatic rings
have been reported.™* Due to their outstanding chemical and photochemical stabilities as well as their high fluorescence quantum
yields and molar absorbance perylene dyes have been established as key chromophores for single molecule spectroscopy (SMS). "
This provides photo physical processes, such as energy and electron transfer, to be studied on the single molecule level over
extended periods of time.!

The design of push-pull system has proved one of the excellent way to attain large bathochromic shift and thus extended
electronic absorption window. The aim of my project is to achieve near infrared (NIR) absorbing fluorophore with perylene core
for sensing applications. This can be achieved through several ways; 1. extension of the p-conjugation in a longitudinal or lateral
manner. (2). introduction of donor units into the perylene core to enhance the intramolecular charge transfer effect. (3) formation
of stable quinoidal structures. (4) covalent linkage with multiple rylene imides to build up a multichromophore system. (5).
fusion with other large p-conjugated systems (e.g. porphyrin).

The synthetic chemistry of Perylene-Mono-Imide dyes has developed rapidly over the past few years. Langhals developed
a method for converting the commercially available perylene-dianhydride into Perylene-Mono-Imide '* which provides the starting
point in most routes to substituted Perylene-Mono-Imide dyes. Mullen has developed methods for halogenation and substitution
of Perylene-Mono-Imide dyes'®'® and has incorporated Perylene-Mono-Imide dyes in dendrimeric architectures.'*Wasielewski
has developed a variety of Perylene-Mono-Imide dyes foruse in molecular photonic switches.”*** For light-harvesting studies,
Lindsey et al. have prepared several Perylene-Mono-Imide —porphyrin dyads.*®

The absorption and emission characteristics of peryleneimide dyes are little affected by the presence of solubilizing
substituents at the imide positions because of the nodes present at the imide nitrogen in both the HOMO and LUMO.* The same
tactic of using alkylated N-aryl groups has been carried over to the perylene-monoimide dyes, but additional solubilizing features
also have been sought by introducing aryloxy substituents at the perimeter of the perylene.” The aryloxy substituents cause a
bathochromic shift of the absorption and emission spectra and alter the electrochemical properties as well. The idea of introduction
of a donor group such as an amine substituted ligand attached to the peri position of PMI can result in an extended conjugated
system. This probe will absorb effectively with a bathochromic shift compared to PMI. When the metalwill attach to the probe,
the photo induced electron transfer to the metal from donor will reduce the electron donation to the acceptor moiety. The reduction

in conjugation now brings a blue shift in the absorption spectra.
i:"—ar

Scheme 2: Synthesis of Mono brominated PMI
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My approach towards the building of core of fluorophore (PMI-Br) was with the use of 3¢ (Scheme 2). The mono-bromination of
3¢ was carried out in chlorobenzene at 55°C for 7h and which resulted in the 9-bromoderivative (4¢), the precursor of target
fluorophore in 35% yield. The monobromination reaction was monitored by proper refluxing conditions as well as temperature
maintenance. The product was obtained in pure form after the precipitation with methanol.

Results and Discussion

The photo physical properties of the PMI derivatives were studied (Fig. 3). The normalised absorbance and emission
spectra of PMI 3¢ gives 1 =485(nm); | = 541 (nm); (1, = 541nm) and PMI 4c gives |, =485(nm); 1, =541 (nm); (1, = 541nm).
The 1 value of all compound was exactly matching with the | _value indicated the purity of each compound. The value of 1 ,_and
| was same for all the three PMI derivatives. It has been found that the introduction of electron donating group in the perylene
ceore leads to extended conjugation throughout the ring and thereby red shift in the absorption spectra.
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Fig 3: a) Normalized absorbance and emission spectra of a) PMI 3 ¢. b) PMI 4¢ in HCI, at room temperature

The substitution of R group in 3¢ and 4c was ethyl hexyl amine. The change of R group doesn’t make difference onabsorbance
or emission properties whereas the introduction of conjugative group/s at the peri position can cause a change in the spectral
properties whereas bay position was not influencing the spectra as it is not contributing to the delocalization. The spectral
analysis has been done with respect to the known standard derivatives of perylene.

Fig 4 explains the NMR spectra of reactant 3c; 1H NMR (500 MHz, CDCL,) 4 8.52 (d, ] = 8.0 Hz, 2H), 8.35 (dd, J = 7.76
Hz, 2H), 4.13 (m, J=7.36,12.86,19.62, 2H), 1.97 (m, 2H), 1.37 (m, 1H), 1.25 (s, 2H) 0.95 (t, J=7.39, 2H), 0.89 (t, J=6.93, 2H);
Fig 5 explains the NMR spectra of product 4¢; IH NMR (500 MHz, CDCI3) 48.53 (t,] =8.03 Hz, 1H), 8.47 (d, ] =7.13 Hz, 1H),
8.42 (d, J=8.15, 1H), 8.37 (d, J=8.14, 1H), 8.31 (m, 1H), 8.22 (d, J=8.25, 1H) 7.91 (d, J=8.14, 1H), 7.73 (dd, J=7.69, 8.29, 1H)
4.16 (ddd, J=7.33, 12.9, 19.74) 1.99 (dd, J=6.5, 12.88, 2H) 1.48 (m, 2H), 1.30 (m, 2H) 0.97 (d, 2H), 0.91 (J=4.4, 9.81, 3H). Fig
6 shows the mass spectra of compound 3¢ with molecular Formula-C, H, NO, and mol wt- 511.1 g/mol and fig 7 shows the mass
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spectra of compound 4¢ with mass spectra of 4c; mol Formula-C, H, NO, ; Mo[ wt- 511.1 g/mol.

KR LPCET o TRV Lo, f

LN S o L/"\,""}

’\
2 U

PO O
i —




Josephine Researcher

|
|
Josephine Researcher |
|
|

nf2azses Conclusion
S H-' = In this project, we focused to develop a suitable sensing site for a fluorescent sensor by the use of functionalised Perylene ‘
SN .' Mono-imide (PMI) derivatives. PMI substituted with ethylhexyl amine was selected as the sensing part of the fluorescent probe.
. f_\“:,g;“";; ‘ 4] | The photophysical properties of the PMI derivatives were investigated.The normalised absorbance and emission spectra of

reactant PMI gives | | = 485(nm); 1= 541 (nm); (I_ = 541nm) and that of mono brominated PMI was found to be | | = 485(nm);
L= 541 (nm); (I = 541nm). The studies have shown that the introduction of electron donating group in the molecule gives a red
shift in the absorption spectra but modification of bay position is not affecting the absorption properties as it does not contribute
much to the delocalization. Hence, this can be inferred from the studies that the modification of the peri position of the PMI
derivative will give rise to a better electronic absorption window for sensing applications. Thus, the photophysical properties of
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Abstract

Nanotechnology which is an emerging field in research and nanoparticles are considered to be its basic for the development
of several nanostructured devices or materials. Metal nanoparticles exhibit unique properties due to its magnetic activity, chemical
reduction, sensing, biomedical application and others. It has been widely reported that in green synthesis using plant extracts, the
plant medium act as a good reducing and capping agent for the synthesis of metal nano particles. The present study reports an
environmentally gentle and unexploited method for the synthesis of silver nanocatalysts using Salvinia molesta. The synthesised
AgNPs were characterized using Ultraviolet—Visible (UV-Vis) spectroscopy, X-ray diffraction (XRD), and High resolution
transmission electron microscopy (HR-TEM). High resolution transmission electron microscopy images revealed that the
synthesized objects were predominantly of spherical shape with its average diameter ranges between 19-25nm. The XRD and
HR-TEM studies clearly demonstrate the crystalline nature of the nanoparticles. Further, the Ag NPs has an effective catalytic
activity in the reduction of highly environmentally polluted organic dyes like Methylene blue.

Introduction

The development of biological inspired experimental process for the synthesis of nanoparticles is evolving into an
important branch of nanotechnology[1]. Biologically synthesized silver Nano particles could have many applications such as
they might be used as spectrally selective coating for solar energy absorption and intercalation material for electrical butteries as
optical receptors, for bio labelling, and as antimicrobials[2]. Silver compounds were shows to be effective against both aerobic
and anaerobic bacteria by precipitating bacterial cellular proteins and by blocking the microbial respiratory chain system[3][4].
Before the advent of silver nanoparticle, silver nitrate was an effective antibacterial agent used clinically[5]. The possible
mechanisms of actions includes better contact with the microorganism nanometre scale, silver provided an extremely large
surface for contact with bacteria. The nanoparticles get attached to the cell membrane and also penetrate inside the bacteria.
Silver nanoparticle immobilized on silica spheres have been tested for their ability to catalyst the reduction of dyes by sodium
borohydride (NaBH,)[6]. In the absence of silver nanoparticles the sample was almost stationary showing very little or no reduction
of the dyes. When silver nanoparticles where added to the solution, rate of reduction increases. The reaction time showed to be
strongly. When the concentration was doubled, the reaction time was reduced to less than one third. Here silver nanoparticle aids
the transfer of electrons from the BH, ion to the dyes, and thereby causing a reduction of the dyes. BNH, ions are nucleophile
while dyes are electrophilic[7] .SEM pictures of the nanoparticles showed that they were intact after the reaction and still immobilized
on the silica spheres[8]. This proves that the particles act as a catalyst because they are not consumed in the reaction

Materials and methods

Silver nitrate (99.99%), methylene blue and sodium borohydride were purchased from sigma Aldrich. All glassware’s
were cleaned with aqua regia and rinsed several times with deionized water.

Synthesis of silver nanoparticles

Silver nanoparticles have been synthesized by adding 2 mL extract to preheated 30 mL 3.1 x 10" M silver nitrate solution
and subjected to microwave irradiation for 4 min. The formation of silver nanoparticles is indicated by the appearance of yellowish
brown colour within 5 min.

Catalysis
I mL 100 mM sodium borohydride solution is added to 1 mL 10 M methylene blue. The solution are then made up to 10
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mL using deionised water and vigorously stirred for 5 min. Then 0.5 mL, 2 mL and 2 mL of silver colloid is added to the solutions.
respectively, and stirred for five more minutes. The degradation of dyes is indicated by the decolourisation of the solution.
Methylene blue initially blue in colour in an oxidizing environment became colourless in the presence of reducing agent (NaBH,)
indicating the reduction of methylene blue to leucomethylene blue (LMB). The reaction unsupported by the catalyst is a studied
as a reference. All the degradation process was monitored using UV—visible absorption spectrophotometer.

Characterization

UV-visible spectra analysis was performed for all samples and the absorption maxima were analyzed at a wavelength of
200-700 nm.2 ml Of 0.06x10~*M solution of the dye (6x10-° M, 2 mL) and freshly prepared NaBH , solution (0.05 M, 0.5 mL), and
the synthesized noble metal nanoparticles (0.02 mg/mL., 0.5 mL), were taken in the quartz cell.. Complete disappearance of the
colour of the reaction medium was the direct indication of taking off of the dye. The kinetics of the reaction was studied by noting
the variation in the conceniration of methylene blue with time using the UV-vis. spectrophotometer by following the changes in
the absorbance of the peak at 664 nm. A control experiment was also conducted without using nanoparticles. XRD pattern was
recorded by XPERT-PRO diffractometer using Cu-Kd (8=1.54 A°) radiation. The scanning was performed in the region of 2&
from 20 degrees to 90 degree. The morphology of the silver nanoparticles was examined using Tecnai G2 30Transmission
Electron Microscope.
Results and discussion
UYV- Visible spectra Analysis

As aresult of the strong interaction of metal nanoparticles with light leads to the collective oscillation of the conduction
electrons on the metal surface, known as a surface plasmon resonance (SPR)[9]. The unusually strong scattering and absorption
properties can be obtained from SPR results. Due to the unique optical properties of silver nanoparticles, a great deal of information
about the physical state can be obtained by analysing the spectra. As the diameter increases, the peak plasmon resonance shifts to
longer wavelengths and broadens[10]. The secondary band may be due to a quadrupole resonance that has a different electron
oscillation pattern than the primary dipole resonance[11]. The effect of secondary resonances yield a unique spectral fingerprint
for a plasmonic nanoparticle with a specific size and shape is obtained from the band wavelength, the band width. An intense
peak at 432nm (Fig 1) confirms the formation of silver nanoparticles[12][13].

1.5

432nm

Intensity (a.u)
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Fig 1- UV-Vis absorption spectrum of AgNp
XRD Analysis

XRD analysis showed that the biosynthesised product is partially crystalline (Fig 2) and the intense peaks at 2 values of
27.83, 32.20, 46.17corresponding to XRD planes (210), (113), (200) which indicates the fcc structure of silver[9][14].
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Degradation of Organic Dyes

100 - (113) The catalytic activity of AgNP-molesta was investigated using the degradation reactions of methylene blue using
NaBH 4[12].The absorption maximum of this dye also does not overlap with the SPR band of silver nano particles. The UV-Vis
| absorption spectrum of an aqueous solution of methylene blue shows peaks at 665nm. The reduction of methylene blue to
80 ; leucomethylene blue (LMB) can be followed spectrophotometrically by monitoring the absorption maximum at 665 nm. Comparing
(200) fig 4(a) and 4(b) it is clear that when AgNP was added to the reaction mixture containing both methylene blue and NaBH,, the

(210) | intensity of the peak at 665 nm began to decrease continuously with time. |

Intensity(a.u)
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Fig 2- XRD patterns of silver nanoparticles.
| Fig 4- UV—-vis absorption spectra measured at 1 min intervals for the degradation of Methylene blue (a) In the absence AgNP-
molesta and (b) In presence of AgNP-molesta

‘ The degradation of an organic dye Fuchine can be analysed using the UV-Vis absorption spectrum of an aqueous solution ,
of fuchine which shows peaks at 292 nm and 532nm. The reduction of fuchsine into leuco fuchine can be monitored from the i
absorption maximum at 532 nm. Comparing fig 5(a) and 5(b) it is clear that when AgNP was added to the reaction mixture

TEM Analysis
containing both fuchsine and NaBH,, the intensity of the peak at 532 nm began to decrease continuously with time[9].

The result obtained from the TEM study clearly indicates the shape and size of the nanoparticles (Fig. 3) and illustrates the
individual nanoparticles as well as the clusters[15]. The silver nanoparticles obtained were fairly dispersed with an average size
of 19-25nm. The TEM image shows smaller particles in form of spheres, while the larger particles tend to form disks[16].

5(a)

Fuctine +NaBH,

23 Fuchina + AcNp

[ 204 5(b) i
|
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Fig 5- UV-vis absorption spectra measured at 1 min intervals for the degradation of Fuchine(a) In the absence AgNP-molesta
and (b) In presence of AgNP-molesta

| Conclusion
In summary, we demonstrated a bio reductive approach to silver nanoparticles using Salvinia molesta. This approach
is time consuming, low in energy and resources cost and environmentally friendly. The components of plant responsible for
reduction and stabilization of silver nanoparticles. Silver nanoparticles have excellent antioxidant characteristics, making them
useful as therapeutic agents in future. .The prepared silver nanometals functioned as heterogeneous catalysts in different dye
degradation perspectives. They offer new avenues for the perennial issues pertinent to waste water purification by degrading toxic

Fig 3- TEM images of Silver Nanoparticles at different magnification

contaminants.
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Abstract

De novo protein design is a powerful tool that plays an important role in understanding the sequence-to-structure and structure-
function relationships in proteins and polypeptides. The successful protein designs have tremendously advanced our understandin g
of protein folding problem, by providing structurally and functionally enhanced novel polypeptides or miniproteins with appreciable
thermostability and bioavailability. Use of advanced computational techniques have been an integral part of successful de novo
design of peptides and proteins. One advancing method involves unusual structural fold, created de novo for functional engineering
is retrofitted with a novel polypeptide sequence to harbor a desired function, by following the established principles of protein
folding. Inspired by the previously reported 20-residue triple stranded antiparallel -sheet peptide “Betanova”, we have used the
later approach in the current study to rationally design a triple stranded antiparallel -sheet miniprotein of d” 30 amino acids,
named ‘RL1" with an unusual structural fold, having a receptor-like hole, with a potential to be engineered as a functional
receptor. The structural stability of RL1 is tested in comaprison with Betanova using classical molecular dynamics (MD) simulation
over 20ns at 300K. In a short look RL1 is found to be stable enough throughout the MD and has the potential to be engineered as
a receptor.

Introduction

Proteins are a class of biologically important macromolecules made up of a chain of amino acids. Depending on the
functional requirement, proteins can be a small polypeptide chain of 10 amino acids and sometimes can be a very long polypeptide
chain of 100s of amino acid residues.! The main chain of naturally occurring proteins are generally made up of only L-( ) amino
acids, except Glycine. All proteins possess the inevitable property of protein folding through critical tertiary contacts. Researchers
still study this problem of protein folding since serious biochemical malfunctions arises when a protein misfolds to other states.
To better understand such protein folding processes one can design small fragments of complex proteins and study those individual
foldons.

%8
NTE

Figure 1: Cartoon representation of the structure of few miniproteins d” 30 amino acids, from the literature. (a) Trp Cage, (b) avian
pancreatic polypeptide, (¢c) Trp zipper, (d) BBA, (e) Zinc finger and (f) BH17.

Yot 0 A-apuivo ayida tv mentide Sectyv Mo o Aovy NiGTopy oTapTivy dpop y Ay nenTide Paced vavotues.
Baoced ov a deotyved tyne—110 A-TIpo-I'Ay Bturn, Gellman and coworkers, Balaram and coworkers®* designed two to four
stranded all -systems. Durani and coworkers even contributed a hexapeptide fold using D-amino acids.®’ Further, Durani and
coworkers®'? explored the conformational space of D-amino acids by designing a molecular bracelet with five D-amino acids in
a total 14 residue polypeptide. In addition, using the stereochemical engineering approach, an / mini-protein was designed as a

-cup shaped receptor for acetyl choline. The authors employed residues that exhibits - interactions, stabilizing the protein
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fold. The aromatic triad used makes critical contacts in this rationally designed 15-residue mixed L, D protein. Extension of
similar ideas have resulted many functional miniproteins'"* including a self-assembled foldamer a zinc-finger hydrolase mimetic.'>
14

Design of such proteins can expand our knowledge about functional proteins which can be further used to develop new
antibiotics, biomaterials, biological probes etc. Also the design and study of these miniproteins, we would be able to answer (6]
why specific amino acid sequences fold? (ii) why proteins malfunction? and (iii) what are the most important interactions required
between protein and substrates for its suitable function.

Inspired from the designs previously reported for “Betanova” and “boat” shaped peptides, the following objectives are proposed
for exploration in the current study.

(1) Modeling a three stranded anti-parallel 3-sheet structure from an extended Poly-Ala chain of < 30-amino acids, by carefully
incorporating D-amino acids at specific positions to induce B-turns.

(if) Stereochemically engineer the resultant B-sheet peptide structure to create an unusual all B-fold with a potential to design
a molecular cleft.

(111) Retrofit the stereochemically engineered all B-fold with a series of amino acids to generate a model “miniprotein”,

(iv) Compare the overall stability of the designed “miniproteins” in light of “Betanova” by recruiting the advanced molecular
dynamics studies in explicit water.

Results and Discussions

Initially, a Poly-Ala chain of 30 L-( )-amino acids end-capped at both N- and C-terminus was modelled in an extended
(Ramachandran angles: = -120°, = 120°) conformation. Analysis of protein structure database reveals that certain residues
such as Pro, Gly, Asn, Asp and Ser show relatively higher intrinsic preference toward -turns. In addition, many small designed

-hairpin peptides have also been reported with D-Pro-Gly'>'7 and D-Phe-Pro based type-II' B-turns, which tremendously help in
stabilizing the overall backbone hydrogen bonding in the peptide. Thus, !'Ala, '2Ala and 2!Ala, 2Ala were respectively mutated to
"'D-Pro, *Gly and *'D-Phe, ’Pro to invoke type-II’ B-turns in the extended polypeptide backbone. Finally, the ( , ) values of the
rest of the amino acids were set to (-139°, 135°) to create a three stranded anti-parallel B-hairpin structure with favorable backbone
hydrogen bonding.

The resultant triple stranded B-hairpin was substituted with D- amino acids at strategic positions to create an all B-fold
creating a molecular cleft. Initially, 7Ala, “Ala, and 77Ala were subjected to stereochemical inversion from L-( ) to D-( )-amino
acids to induce a half-bent structure in the backbone of the B-hairpin. Further stereochemical inversions at *Ala, '®Ala, and 2Ala
converted the half-bent B-hairpin backbone to a molecular cleft-like structure.

Using the established principles of rational protein design, the modeled B-hairpin based molecular cleft was subjected to
sequence optimization at each Ala position to obtain a variety of 30-residue miniproteins. It is well known that large aromatic
residues (Tyr, Phe, and Trp) and -branched amino acids (Thr, Val, Ile) have relatively higher propensities for -sheet conformation.
The design principles have been well validated in many designed peptides. For example, Serrano and co-workers'® synthesized a
20 residue three stranded ~ sheet. Betanova is yet another 20-residue mini-protein designed by Serrano and co-workers.'® In light
of the these miniproteins, the following sequence (named RL1) was rationally designed and subsequently retrofitted to the
stereochemically engineered - hairpin fold.

RL1: AC-Glu‘—Aspz—D-AsnlAsn“-GlniHisG—D-Glu’—GluS—Lysg-D—Pro‘°-G1yi‘—Trp”-His”-D-Arg“—Tyr”-Trplﬁ—Ser”—D-Asp“-
As.n'9-D—Phem-F'roz‘—Argzz-D-Asn”—Argz“—"l"rpzj—Giuz"’-D-Tyr”-Aspﬁ‘-HisZg—Ala’F”—NH2
Design scheme behind the RL1

First, the inner core of the protein is designed with hydrophobic residues, which will favour the protein to fold to such a
globular shape through hydrophobic interactions. and the exterior with polar and charged hydrophilic residues that stabilizes the
fold through interactions like salt bridge, cation- , and hydrogen bonding. Thus, in RL1, a Trp residue is introduced at position 16
on strand I and then the adjacent positions 5 and 25 on nearby strands I and II are fitted with residues Gln and Trp respectively to
induce hydrophobic interactions like - stacking and alkyl- interactions. Besides this Trp being a tluorescent active molecule
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can be exploited to study the protein dynamics and as a bulky residue can fill the protein core effectively. Although Gln is a polar
residue the two side-chain alkyl carbon atoms can show hydrophobic interactions and its polar nature also helps to increase the
solubility of the protein. It also renders the possibility to be further engineer this region to bind some amphiphilic ligand while
optimizing the sequence as a receptor for any such ligand.

In addition, another Trp residue is introduced at position 12 in RL1, where it can interact with Trpl6 and Trp25 through -
stacking. Further, an amphiphilic residue Lys is introduced at position 9 with the same rationale. Trp12 can also interact with the
hydrophobic carbon chain of Lys9 on strand I. These Trp residues will be helpful in elucidating the structure and the folding
dynamics of the protein. Then a His residue is introduced at position 29, adjacent to Trpl2, on the third strand thinking that it can
interact with the -system of the Trp triad and its polar protons can form hydrogen bonds with the backbone oXygen atoms.

Figure 2: Cartoon representation showing the hydrophobic core and hydrophilic exterior of the designed sequence. a) structure before
MD and b) structure after MD.

In addition, the exterior of RL1 was designed with hydrophilic polar residues as His13, D-Argld, Tyrl5, Serl7, D-Asp18
and Asnl19. The side chains of these residues being oriented outwards can increase the solubility of the protein. Also adjacent to
His13, negatively charged residues Glu and Asp were used at positions 8 and 28 on strands I and III, as they can interact with
His13 through non-bonded interactions like salt bridge, -anion etc. His is introduced at position 6 on strand I, adjacent to Tyr15,
in RL1 to bring in - and cation- interactions between them and Glu is used at position 26 on strand III so that its carboxyl
group can form hydrogen bond with the hydroxyl group of Tyr15, holding together the strands.
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Figure 3: Comparison of (a) radius of gyration, (b) backbone RMSD and (c) total number of hydrogen bonds of Betanova (black),
Trpcage (blue) and RL1 (red) miniproteins.

Comparison of the radius of gyration (Rg) between RL1, Betanova and Trpcage indicates that the designed protein RL]
maintains the desired morphology. The miniprotein also maintains more or less same number of hydrogen bonds over the duration
of the MD, which suggests its structural stability in solution. Out of the 14 side chain hydrogen bonds observed in the starting
structure of RL1, bonding between five pairs, namely D2-N19, D18-N23, H13-D28, W12-E26 and W25-P21 are found to be
stable over 10ns. Hydrogen bonding between side chains of other five pairs, W12-Y15, S17-N4, W16-F20, W25-F20 and Y 15-
N4 are also found to be consistent for nearly more than 50 percent of the time scale. Similarly, out of the several electrostatic
interactions nearly three are found to be of significant strength since these pairs are within a range of 4 A distance. Thus, these
interactions play a significant role in stabilizing the fold of RL.1 miniprotein.
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Figure 4: Side chain hydrogen bonds sustained over the duration of MD in RL1 miniprotein.
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Figure 5: Summary of electrostatic interactions sustained over the duration of MD in RL1 miniprotein

Beside hydrogen bonding and electrostatic interaction between the exposed side chains of RL1, it is also important to
understand the hydrophobic packing interactions at the core. Sustained hydrophobic interactions will not only help in stabilizing
the protein core, but also will drive the downhill folding to maintain a globular structure. Thus, the hydrophobic interactions at the
core of RL1 miniprotein were also probed with time.
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Figure 6: Summary of hydrophobic interaction between the side chains at the core of the RL1 miniprotein.
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Materials and Methods

The 30-residue Poly-Ala peptide, end capped both at N-terminus (-COCH,) and C-terminus (-NH,) was initially modeled
in extended conformation (O =-120°, = 120°) and then stereochemical engineered using the in-house program PDBmake. The
resultant models were fine-tuned by rotamer modelling using Discovery studio program. The advanced molecular dynamics
(MD) studies were performed using the gromos96 43al force field incorporated into the GROMACS package. It is worth mentioning
that GROMACS is designed to handle only natural L~( )-amino acids. Thus, to make our system work, the D-( )-amino acids
were incorporated into the GROMACS force field.

All the MD studies were carried out in a cubic box at 300K in presence of explicit simple point charge (SPC) water with
density set to the value corresponding to 1 atm. Briefly, the designed “miniproteins” were subjected to careful energy minimization
both in vacuum and also in water with periodic boundary conditions. Numerical integrations were performed in step size of 2 fs
and coordinates were updated every 5 ps. Both the peptide and the solvent were coupled independently to Berendsen bath at 300
K, to the coupling time constant 0.1 ps. All the systems were charge neutralized with counter ions and were appropriately
equilibrated prior to the production MD runs at 300K for over 10 ns each. The protocols were benchmarked against the well-
known “Betanova” protein, prior to usage in case of the 30-residue “miniprotein”. The MD trajectories were analysed using the
modules built into GROMACS.

Conclusions

The current study presents an intelligent attempt to rationally design a < 30 amino acid miniprotein with a molecular cleft,
by stereochemically engineering a triple stranded anti-parallel B-sheet peptide, with the help of the established principles of
protein folding. Successful design of a B-sheet peptide is presented here for an unusual backbone fold with a varied degree of
conformational stability, suggesting that stereochemical engineering of the backbone can be explored further in de novo design of
peptides and proteins. However, the designed miniprotein presented in this study needs to be further engineered to evolve it for
some specific function. Thus, the miniprotein will be subjected to further sequence optimization both at the core and the exposed
regions to shape with receptor-like active site for a designated substrate and then can be taken up for future experimental studies.
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Hierarchy of Needs in The Martian: Stranded Soul Spilling the Silver Screen
Dan George, Research Scholar, Dept. of English, Goa University

The existence of human beings comprises of the choices that they make. From sipping a cup of coffee in the morning,
from building a house to live, from calling a person that he miss, people take a plethora of decisions, make choices and bear the
consequences. Human beings are motivated by a hierarchy of needs and the choices they make in their life depend on these needs.
Historically, the word ‘motivation’ comes from the Latin root ‘moveers’ which means to move. Motivation is the process of
inducing movement in the organism. Motivation is a complex phenomenon which is influenced by multiple variables operating
within the organism and in the environment. In our daily life, we use the term motive as our determination to act in some specific
way, to carry out an intention, to arrive at a goal. Human beings are motivated when they are characterized both by a state of drive
and by a direction of behaviour towards some goal which is selected in preference to all other possible goals.

The problem of motivation has been the central theme of philosophy since ancient times. Men have always been speculating
and finding reasonable explanations of behaviour. The history of motivation is as old as the existence of human beings on earth.
Its history can be traced back in the writing of Greek philosophers who believed in the concept of “free will’ of man. The man was
supposed to be an active and free agent capable of choosing the right or wrong course for his action. Old Greek philosophers did
not introduce the concept of motivation in their explanation of human behaviour. Man’s intellect and free will provided sufficient
amount of his actions. Reason was the determinant of the behaviour of man. Contemporary philosophers rejected the theory of
‘free will’ developed by Plato. They proposed the concept of ethical hedonism. It was believed that pleasure seeking and avoidance
of pain is the ultimate goal of human life and this action of human beings is ethically good. The philosophical thought was
characterized by the concept of reason and free will as the explanation of human behaviour. It hardly contained direct relevance
to the modern problem of motivation. The second phase in the development of the concept of motivation began with a great
intellectual revolution in sixteenth and seventeenth centuries. Philosophers and scientists replaced the old Greek philosophy by
introducing more rational and scientific concepts.

Motive is a concept which joins together drive and goal. Motives can be grouped into Physiological motives, Social
motives and Personal motives. Physiological motives are essential for the survival of the human beings. They include food,
oxygen, water, sex, warmth in the body and emotions. Man is a social animal. Therefore he has social motives. He lives in groups
which shape his behavior according to a definite pattern. Social motives are learnt in the social environment. They are influenced
by cultural heritage and philosophy of the life of people. They are rooted in physiological motives and emerge out of them
gradually with advancing age of the child. Social motives are the sources which bind human beings and social progress depends
on their proper development. Some of the important social motives are social approval, affection, respect, prestige and money,
etc. In addition to the social motives which are necessary for socialization, every person has special categories of motives which
are dependent on the unique structure of the personality of the person. There may be a long list of personal motives depending
upon individual differences which motivates individuals for action. Some of the common personal motives include interests,
attitudes, values, and goals.

Maslow’s hierarchy of needs is a theory in psychology proposed by Abraham Maslow in his 1943 paper “A Theory of
Human Motivation.” in Psychological Review. Maslow used the terms “physiological”, “safety”, “belongingness and love”,
“esteem”, “self-actualization”, and “self- transcendence” to describe the pattern that human motivations generally move throu ch.
Soon after Maslow began his career, he became frustrated with the two types of psychology at the time, which were Freudian
psychoanalysis and behavioural psychology. Maslow believed that psychoanalysis focused too much on the sick half of psychology
and not enough on the healthy half. On the other hand, he believed that behaviourism did not focus enough on how humans differ
from the animals studied in behaviourism. He thus contributed to the third force of psychology that arose in response to this

frustration: humanistic psychology.

Maslow critically examined the traditional approach of pain avoidance, pleasure seeking and tension reduction as the
major sources of motivating behaviour. He has consistently argued that needs are arranged in a hierarchy. As one general type of
need is satisfied, another higher order need will emerge and become operative in life. He developed his own system of needs and
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categorized them into two divisions, deficit needs and growth needs. The needs of the first category include physiological needs,
such as hunger and thirst. Once these needs are satisfied the person seeks to satisfy safety needs, love need, belongingness need
and esteem needs. Under the second category, there is only one general need called self- actualization. The second important
concept of Maslow is that each individual differs in nature which should be supported and encouraged. He criticized the views of
those psychologists who believed that man is selfish, evil and antisocial. Maslow believed that there are degrees of humanness.
He went slightly beyond other need theorists by postulating an order of potency or priority with regard to structuring the needs
within the person.

The physiological needs necessary for survival are at the bottom of the structure while distinctly psychological
needs are at the top. Starting from the satisfaction of the physiological needs, every individual strives for the
satisfaction of the other needs of a higher order. This striving for one or the other level of needs provides the
motivation for his behaviour. A need that has been satisfied is no longer a need. It ceases to be motivating force
and, therefore, the satisfaction of one need leads an individual to try for the satisfaction of other needs. In this way
the motivational behaviour of a person is always dominated not by his satisfied needs but by his unsatisfied wants,
desires and needs. (Mangall24)

The most potent needs of all the needs yet the least significant for self- actualizing person are the physiological needs.
According to Maslow, when the physiological needs are deprived for a long period, all other needs fail to appear or recede in the
background. It is almost impossible to make a list of all physiological needs.

Thus it seems impossible as well as useless to make any list of fundamental physiological needs for they can come
to almost any number one might wish, depending on the degree of specificity of description. We cannot identify all
physiological needs as homeostatic. That sexual desire, sleepiness, sheer activity and maternal behaviour in animals,
are homeostatic, has not yet been demonstrated. (Maslow?2)

When the physiological needs are successfully fulfilled then safety needs become the dominant force in the personality of
the individual. Safety needs are many and are mainly concerned with maintaining order and security. People feel the need of
structure, law and order and to be under someone’s direction. After physiological and safety needs are fulfilled, the third level of
human needs is interpersonal and involves feelings of belongingness. The needs of this category emphasize the basic physiological
nature of human beings to identify with the group life. These are needs of making intimate relationship with other members of the
society, being an accepted member of an organized group, and needing a familiar environment as family. These needs are dependent
on the fulfillment and satisfaction of previous categories of needs. The need for love and belongingness is especially strong in
childhood and it can override the need for safety as witnessed in children who cling to abusive parents.

After the need for love and belongingness comes the need for esteem. Esteem needs are ego needs or status needs regarding
a concern with getting recognition, status, importance, and respect from others. All humans have a need to feel respected. This
includes the need to have self- esteem and self- respect. Esteem presents the typical human desire to be accepted and valued by
others. The highest need, in the hierarchical system proposed by Maslow, is self-actualization. It means to fulfill one’s individual
nature in all its aspects, being what one can be. People can be motivated towards self-actualization only when their lower order
needs have been satisfied.
Even if all these needs are satisfied, we may still often (if not always) expect that a new discontent and restlessness
will soon develop, unless the individual is doing what he, individually, is fitted for. A musician must make music,
an artist must paint, a poet must write, if he is to be ultimately at peace with himself. What a man can be, he must
be. He must be true to his own nature. This need we may call self-actualization. (Maslow 46)

One of the most important aspects of self-actualization is freedom, freedom from cultural and self-imposed restraints. The
self-actualizing persons are not radicals or against their culture. They do not accept any extreme movement nor do they
unquestionably identify themselves with the culture. Self-actualization is only possible if the basic needs of the person are met to
the degree that they neither distract nor consume all available energy. When the person succeeds in satisfying his lower needs, he
can act upon his higher needs. It is seen in the hierarchy of needs that for self-actualization, it is necessary that a person should not
worry about his survival needs. He should enjoy his job. He should feel satisfied in his social relation in family, society and in his
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job. Maslow’s theory emphasizes that motivation to work is rooted in the fulfillment of various categories of needs which range
from physiological to self-actualization. The fulfillment of self-actualization is thus a must for an individual as he will feel
discontented and restless unless he strives for what he or she is fitted for.

The film The Martian is an example in which Maslow’s hierarchy of needs is demonstrated as a template for existence
and progression. The film portrays the ability of human beings to outwit the universe. The Martian can be read in the light of
Maslow’s motivation theory. The Martian is a 2015 science fiction film directed by Ridley Scott and starring Matt Damon. The
screenplay by Drew Goddard is based on Andy Weir’s 2011 novel The Martian about an astronaut who is mistakenly presumed
dead and left behind on Mars. The film depicts his struggle to survive and the effort of his team to rescue him.

In 2035, the crew of Ares Il mission to Mars is exploring Acidalia Planitia on Mars solar day 18 of their 31 sol expedition.
A strong dust storm threatens to topple their Mars Ascent Vehicle, forcing them to abort their mission. During the evacuation,
astronaut Mark Watney is struck by debris and lost in the storm. With Watney believed dead, the storm worsening, and the MAV
on the verge of toppling over, mission commander Melissa Lewis orders the crew to take off and return to their orbiting vessel,
Hermes. Watney awakens after the storm to a low oxygen warning and makes his way to the “Hab”, the crew’s base of operations.

Back on Earth, NASA holds a funeral for him. While reviewing satellite photos of Mars, satellite planner Mindy Park sees
evidence of Watney’s activities and realizes he has survived. Watney takes the rover to retrieve the nearby Pathfinder probe,
which fell silent in 1997. Using the camera, he establishes rudimentary communication with Earth. NASA instructs Watney to
partially modify the rover’s code to link with Pathfinder so they can communicate via text. When the Hab’s airlock malfunctions
due to a small puncture, it destroys the crops that Watney grew. NASA administrator Teddy Sanders orders the team to speed up
the supply mission with the Iris probe by skipping the safety inspections. The China National Space Administration offers NASA
the Taiyang Shen, a classified booster rocket that can carry a payload to Mars.

Watney begins the 90- sol journey to Schiaparelli and the pre- positioned Ares IV MAV. To rendezvous with Hermes,
Watney removes many components from the MAV, including the nose cone, to lighten it, replacing it with a piece of the Hab’s
canvas. The MAV fails to reach the required speed and altitude. Commander Lewis uses a Manned Maneuvering Unit, but still
cannot reach Watney. Watney pierces the glove of his pressure suit and uses the escaping air to propel himself towards Lewis,
effectively rescuing him after being alone for 560 Sols on Mars. After returning to Earth, Watney becomes a survival instructor
for astronaut candidates. Five years later, on the occasion of Ares V mission launch, those involved in Watney’s rescue have
begun new lives.

Mark Watney follows the hierarchy of needs as his life depends mostly on when he can get food, water and shelter. Watney
is impaled by an antenna and is swept away. He is injured but alive. He rushes to the Hab, the crew’s base of operations. He rips
off his space suit. He removes the piece of antenna that destroyed his suit’s biomonitor and lodged in his torso by performing self-
surgery. Mark begins a video diary and realizes that his only chance of rescue is to rendezvous with the Ares IV crew at the
Schiaparelli crater, 3,200 kilometers away in four years. As he reaches the Hab which would provide him with Oxygen, the next
need emerges. Mark has to attend to his physiological needs in order to survive in Mars. The basic physiological needs are vital
for his survival in an inhospitable environment. Clothing is an important physiological need. To survive in Mars, Mark needs
adequate clothing that suits the atmosphere. He has a space suit that helps him to survive in extreme temperatures. It also supplies
Oxygen for him to breathe while he in the atmosphere of Mars. His space suit protects from being injured from impacts of small
bits of space dust. Mark needs a steady supply of food and water to survive in Mars. Watney, being a botanist, improvises a farm
inside the Hab utilizing Martian soil fertilized with human waste. He grows potatoes in it. He produces water by extracting
hydrogen from leftover rocket fuel.

After the fulfillment of the physiological needs Mark climbs up to the next level of the hierarchy of needs. He has to
satisfy the safety needs. He has a “Hab”, the crew’s base of operations. It acts as shelter for Mark in Mars. He also has a space suit
that protects him from the harsh atmosphere of Mars.

The next mission to Mars isn’t scheduled to arrive for another four years. NASA thinks he’s dead, and, even when they
figure out he is alive through satellite images, they still have no way to communicate with him. The main communications dish
was battered in the storm. The other three backup communications systems were located in the Mars Ascent Vehicle (MAV),
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which the rest of Mark’s crew took with them when they left Mars, believing him dead from the storm. Mark modifies the only
functional rover for longer journeys in so that he can travel long distances. He takes the rover to retrieve the nearby Pathfinder
probe, which ceased to function in 1992. Using the camera of Pathfinder, he establishes rudimentary communication with earth.
He uses plastic bin lids and hexadecimals to communicate with the NASA team. NASA instructs Mark to partially modify the
rover’s code to link with Pathfinder so that they can communicate via text. When he is able to communicate with the NASA team
on Earth, Mark becomes extremely happy. His love and belongingness needs are satisfied.

When the communications between Mark and the earth is restored, the NASA team tells Watney that the entire world is
looking forward to his return. The whole NASA team, his old crew and his country are proud of his knowledge and surviving
skills. This realization boosts his self-esteem. Mark has full confidence in himself and this satisfies the level of esteem needs in
Maslow’s hierarchy of needs. Seven months pass on Mars. Watney resumes modifying the rover, since the new rescue plan
requires him to drive to Ares IV’s scheduled landing site and lift off from Mars in that mission’s Mars Ascent Vehicle, which has
already made an unmanned landing as part of the long preparations for that visit. He packs up the rover and leaves the Ares III site,
having spent 461 sols there; and heads for the Ares IV MAV, which was dropped on Mars well ahead of the Ares IV mission. It is
a 3200 kilometer drive across a trackless and inhospitable Martian landscape. He stops every day for 13 hours to sleep and
recharge the rover’s batteries with solar panels. During his excursion, he reasons that Mars is legally international waters. It is
subjected to the law of the sea because it cannot be claimed by any country on Earth.

Back on Earth about one year later, Mark begins Day 1 as an instructor to aspiring astronauts. He tells them of his struggle
on Mars. He tells them that if things go south for them, they can either accept their faith or start solving problems, because that is
how you survive, by overcoming one problem after another. Mark Watney achieves self-actualization once he reaches Earth. He
has become all that he can be. He used his skills and knowledge to make contact with Earth and gradually escaped from Mars. The
choices he made to fulfill his needs led to his self-actualization.
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Introduction

The course of human history is a series of quests and confrontations to and of the “self.” Since the ages of Plato and
Aristotle, the ideas regarding the “self” and “meaning” have been given greater importance. Being a “thinking species”, the
humans are always attributed with a wide range of choices and ultimate freedom. In a sense one can say that it is this choice of
freedom, that is, the choice of “will” that paves the way to a man’s ultimate meaning and his confrontation with his existence.
What really count are one’s own actions. “Man is nothing other than what he makes of himself” (22) says Jean-Paul Sartre in his
Existentialism Is a Humanism. The question is, how does a man “make” himself? What is really happening in the making
process? How can a man make his life a “meaningful” one? The idea was celebrated and was at its peak until the formulation of the
Psychotherapic theories of Austrian neurologist and psychiatrist as well as a Holocaust survivor, Viktor Emil Frankl. Frankl introduced
new psychoanalytic and psychotherapic terms into the realm of studies related to the complexities of human mind. It was in his seminal
work, Man's Search for Meaning (1946), that Frankl introduced the idea of Logotherapy, as a clinical as well as a psychological term.

Logotherapy: The Final Destination!

Life is not primarily a quest for pleasure, as Freud believed, or a quest for power, as Alfred Adler taught, but a quest for
meaning. The great task for any person is to find meaning in his or her life (Frankl 8), says Harold S. Kumar in his preface to
Viktor E. Frankl’s ever celebrated work Man'’s Search for Meaning (1946). In general, the human life can be regarded as an
unlimited, eternal quest for meaning and existence. According to Frankl, “Logotherapy focuses on the meaning of human existence
as well as on man’s search for such a meaning” (104). The term “logotherapy” comes from the Greek word “Logos,” which means
“meaning”. In general terms, it is considered to be The Third Viennese School of Psychotherapy, the other two being Sigmund
Freud’s psychoanalysis and Alfred Adler’s individual psychology. Based on an existential analysis, which refers to the analysis of
one’s own existence, which naturally flows into the question of meaning, logotherapy focuses on Kierkegaard’s “will to meaning”
and opposes Adler’s Nietzschean doctrine of “will to power” and Freud’s “will to pleasure.” Elaborating further on the “will to
meaning,” one can see man’s search for meaning as the primary drive in his life and not a secondary rationalization of instinctual
drives. What Frankl says here is important in this context, that the meaning is unique and specific in that it must and can be
fulfilled by him alone; only then does it achieve a significance which will satisfy his own will to meaning (105).

There are certain occasions when one cannot find a meaning of his or her own. Frankl calls this “existential frustration”.
In this condition, the will to meaning gets frustrated and logotherapy views thi$ as “existential frustration.”

The term “existential” may be used in three ways: to refer to (1) existence itself, i.e., the specifically human mode
of being; (2) the meaning of existence; and (3) the striving to find a concrete meaning in personal existence, that
is to say, the will to meaning (106).

This notion of “existential,” as it is evident, is different from the traditional concept of the term. Frankl says that this
existential frustration can cause neuroses, that is, “noogenic neuroses.” The next most important aspect that Frankl introduces in
relation to logotherapy is that of the “existential vacuum”. Life does not always take a flawless path. Sometimes there comes a
situation where one’s whole assumption about life and meaning gets questioned. Haunted by the experience of inner emptiness,
they feel a void within themselves, and thus end up in existential vacuum. According to this, the meaninglessness is a hole, an
emptiness, in one’s life and one needs to “fill” this hole. When man is questioned by life, he can only answer by answering for his
own life; to life he can respond only by being responsible. Logotherapy makes one fully aware of his or her own responsibilities.
The maxim of logotherapy about the responsibleness of life is important here,

Live as if you were living already for the second time and as if you had acted the first time as wrongly as you are
about to act now! (Frankl 114)
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Here, this maxim invites man to imagine first that the present is past and, second, that the past may yet be changed and
amended. It is one’s own duty to find about the responsibilities and the ways to interpret one’s own life. The idea of “the self-
transcendence of human existence” is important in this context. According to logotherapy, the meaning in life can be acquired in
three different ways. The first one can be identified as by creating a work or doing a deed. The second way to find meaning is by
experiencing something or encountering someone. The third and final way of finding a meaning in life is by the attitude one takes
toward unavoidable suffering. These three constitute the “Meaning Triangle.” The culmination the argument can be seen the
postscript of Man's Search for Meaning, regarding “tragic optimism.” Tragic optimism can be identified as one’s ability to remain
optimistic in spite of the “tragic triad.” Here by the word “tragic triad,” what Frankl says is al about those aspects of human
existence which may be restricted by the notions of pain, guilt, and death. Suffering is inevitable but not a necessary thing. During
the times of unavoidable sufferings, what one can do is nothing but change his attitude. The second one is that of guilt. Refuting
the collective concept of guilt, Frankl says that, a logical explanation of guilt and the cause would redeem people. The third and
final one among the triad is the concept of death. Here the notion of life and transitoriness occupy central attention. the notion of
logotherapy is indeed the one which directs people towards a meaningful life and which also helps them to maintain a tragic
optimism whenever there comes a difficult situation or tragedy in life. The term of logotherapy, in spite of being a clinical term,
can be used in a holistic, all encompassing way to study the whole workings of the human mind. With the arrival of this notion,
the branch of psychology and psychotherapy made a firm position within the discourses of philosophy and literature.

Road Not Taken
It is said that the road has answers for everything. Sometimes this assertion is true. The act of traveling and seclusion from
the general society has almost always helped people to find a meaning in their lives, which otherwise they could not have possibly
made. The real life story of Alexander McCandless can be found as an apt example for this. The questions are, what prompts
McCandless to set out on a journey, alone, towards his meaning? Why does he leave all of his money and family relations behind
during this hike? Is the idea of Alaska merely a destination of meaning for Chris? Written and directed by Sean Penn, based on a
book by the same title by Jon Krakaure, the movie Into the Wild (2007) sheds light upon the very issues of meaning and self-
realization, along with the notion of happiness. In the movie we can see the character of Chris in a conflict with his family,
especially with his parents. The main reason for this “conflict” can be identified as his disillusionment he feels while within the
family. It is clear from the movie that Chris’ father, Walt McCandless was legally married to a woman named, Marcia, while he
met Billie, Chris’s mother. This fact suddenly redefines Chris and his sister, Carine, as bastard children. Along with this, the
arrogance of Walt also makes him fragile and oblivious of the pain he causes. When it comes to the matters regarding Chris, both
the parents do not seem to care at all, like adding insult to injury. What is most unacceptable to Chris are the naked truths about
the fraudulent marriage of his parents and his father’s denial of the other son, born of his first marriage. In the narration Carine
says that,
CARINE: This fraudulent marriage and our father’s denial of the other son, was, for Chris, a murder of everyday’s
truth. He felt his whole life turn, like a river suddenly reversing the direction of its tlow, suddenly running uphill.
These revelations struck at the core of Chris’ sense of identity. They made his entire childhood seem like a fiction.
Chris never told them he knew and made me promise silence, as well (54:03).

This is the “reason” why Chris does not find solace within his family and his resentment towards his father. In terms of
logotherapy, the will to meaning within Chris was in conflict with his familial relationships since childhood. Frankl’s notion of
the “existential frustration” affects Chris here. The meaning as a son is thwarted by the act of his father. And the meaning within
his family is also destroyed. Now what is left for him is a choice to pretend, which he eventually leaves behind. This notion of the
frustration of the will to meaning is the one which eventually leads him to a condition where he lacks the awareness of a meaning
worth living for. He tries to fill his vacuum by travelling footloose and meeting new people. In spite the desire for will to power
or pleasure, as usually happens during one feels an existential vacuum, Chris opts for a newly redefined will to meaning. For that,
now he rejects the material aspects of society. To say metaphorically, like that of Frankl’s experience, which he faced in the
concentration camps, Chris finds himself “trapped” in the general society. The society and its constructs as a whole resemble to
him something similar to a concentration camp, from where he should make his escape to create a new meaning in his life.
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CHRIS: No longer to be poisoned by civilization, he flees, and walks alone upon the land to become lost in the
wild (19:51).
According to logotherapy, as Frankl puts in Man's Search for Meaning, there are mainly three ways to attain meaning in
one’s life (Meaning Triangle),
(1) by creating a work or doing a deed; (2) by experiencing something or encountering someone; (3) by the attitude
we take toward unavoidable suffering (115).

Leaving his home and family behind, Chris makes meaning in this by travelling to Alaska. The first source for meaning he
takes is that of the third one, that is, the one related to suffering. Even though he had to suffer, he did not succumb himself into
suffering. Rather than surrendering himself, he took a new outlook towards it and changed the very suffering as a reason for his
journey into salvation and meaning. What is to be noted here is that, even though Chris had to undergo “pain,” he successfully
changed the whole aspect of pain into an idea of optimism, as a means towards his meaning. The next source he finds for a
meaning is that of the second one, which deals with the aspect of meeting someone or experiencing something. Here, what come
into account are the people he meet during his journey towards Alaska and the very place of Alaska itself along with a number of
other natural landscapes he encounters.

The second way of finding a meaning in life is by experiencing something—such as goodness, truth and beauty—
by experiencing nature and culture or, last but not least, by experiencing another human being in his very
uniqueness—by loving him (115).

Chris finds meaning, in this point of view, primarily in nature. . The fact that Chris derives meaning from natural world is
again clear from the words he quotes from famous texts such as Thoreau’s Walden and The Maine Woods, Primo Levis Bear Meat,
Tolstoy’s War and Peace and so on. The next source of meaning can be identified as the people he meets in his journey and the
random jobs he does. In logotherapy, the true meaning must be found in the world, that is, within the human relationships. As
Frankl says, “The salvation of man is through love and in love” (49). Self actualization comes only from self realization. Chris’
acquaintances, even though short termed, with Mads, Sonja, Rainey, Jan, Wayne, Tracy and so on, reveals his humane attitudes.
Here, one can see a Chris, who, by self-transcendence, eventually achieving self realization. The act of tinding meaning in love
comes at the end of the movie. In his long journey, Chris finds out the fact that to forgive and love is the best thing one can do. The
scene with Chris and Ron is so heart touching that it presents before us the ultimate and selfless meaning of love and forgiveness—
the final way towards meaning. Ron says that,

RON: But when you forgive, you love. And when you love, God’s light shines on you (02:03:37).

Here, the realization comes to him and he decides to forgive his parents. The meaning by love and human solidarity is
portrayed best when he quotes from Tolstoy’s Family Happiness by the end of the movie,

CHRIS: I have lived through much, and now I think I have found what is needed for happiness. A quiet secluded
life in the country, with the possibility of being useful to people to whom it is easy to do good, and who are not
accustomed to have done it to them; then work which one hopes may be of some use; then rest, nature, books,
music, love for one’s neighbor—such is my idea of happiness. And then, on top of all that, you for a mate, and
children, perhaps—what more can the heart of a man desire? (01:46:25)

Chiris finally succeeds in finding a meaning within human relationships and nature, thus conforming to the second aspect
of “Meaning Triangle,” in its explicit best. He writes in his book that “Happiness is only real when shared” and resolves to go
back to his family. By the end of the movie, as it is presented, we can see the notion of suffering comes back to Chris on a concrete
level. This time it comes as a physical manifestation of illness to which he eventually succumbs himself. This physical suffering
is different from the mental suffering he was having before. The moldy seeds he eats, which contain poison, are the ones which
eventually lead him to his death. Here, too, one can see an optimistic Chris. Even in the face of this fatal suffering, Chris stays
optimistic and happy. He thinks about his previous life, the happy moments he had, and resolves to forgive his parents. The final
note he writes, saying “goodbye” shows his positive attitude towards this suffering.

It is to be noted that, in the final note Chris comes into terms with his family. Earlier in the movie, we can see Chris
changing his last name into “Supertramp.” Here, he reclaims his relationships and writes his name as “Christopher Johnson
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McCandless.” This act can also be read as his reconciliation with his family and his forgiveness, especially to his father. Regarding
all these, it is obvious that, the acts of Christopher McCandless are indeed the manifestations of Frankl’s logotherapy. The driving
force within him is nothing but a zest for ultimate meaning and happiness.

Conclusion

Like Frankl says, quoting Friedrich Nietzsche, “He who has a Why to live for can bear almost any How” (84). The
assertion can be found true after and analysis of the character of Christopher McCandless in Info the Wild (2007). Citing from
Frankl again, as he puts in Man's Search for Meaning, the notion of logotherapy

focuses on the meaning of human existence as well as on man’s search for such a meaning. According to logotherapy,
this striving to find a meaning in one’s life is the primary motivational force in man (104).

As we have seen here, the protagonist, Christopher McCandless stands as ample examples, as the one who successfully
found his “meaning” despite of the harsh realities the life had showered upon them. Here Sean Penn has succeeded in portraying
the character of Chris as one who longs for meaning instead of one without a meaning. The general existential point of view is
changed into a logotherapic one. The infidelity and betrayal of Chris’s father, Walt, drives him into a state of meaninglessness and
existential vacuum. The struggle he has to endure is his struggle for meaning. This pain and suffering are the ones which later
drive him into his meaning. As logotherapy says, no suffering is meaningless. There can be found nobility in suffering. Chris’
journey to Alaska is a direct outcome of this suffering. He triumphantly changes this suffering into a new window which opens
towards meaning. Chris did not make himself succumb to the pain he had to endure. Rather he resolved to act and set out for a
journey, making “Alaska” as a meaning. He finds solace and happiness in the natural world too. Meeting people and the notion of
love also make him find meaning. Regarding all these we can arrive at the conclusion that Christopher McCandless is the
embodiment of what Viktor Frankl calls as logotherapy. Sean Penn with his artistic genius and mastery portrays this notion of
logotherapy in its explicit best. Quoting Nietzsche again, we can say that, “He who has a Why to live for can bear almost any
How” (Frankl 84).
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Abstract

Water scarcity is a major global issue. Polymeric nanocomposite membranes play a major role in the removal of various
pollutants from aquatic media due to the presence of nanofillers. In this review the performance of the nanocompoite membrane
in terms of permeability and fouling resistance are compared with the bare polymeric membranes. The nanocomposite membrane
shows better permeability due to very small pore size distribution. They also show improved fouling resistance due to the
decrease in surface roughness. The performance of the membrane depends on both the properties of nanofillers as well as the
composition of the membrane. At higher concentrations of nanofillers aggregation of nanoparticles results in a decrease in
performance.

1. Introduction

The demand of water is increasing with population growth. It also leads to water pollution. The protection of current water
resources and production of clean drinking water by proper technologies are of vital importance.

Membrane technique is a widely accepted and an effective method for the production of safe drinking water. It is a cost
effective and environmental friendly method since it requires minimum energy input and does not produce any harmful chemicals
[1, 2]. Itis a cost effective and environmental friendly method since it requires minimum energy input and does not produce any
harmful chemicals. By properly modifying the pore sizes and surface properties it is capable of selectively filter various contaminants
[3]. There are various membrane separation process. Among which pressure driven membrane process have great importance.
Pressure driven membrane techniques can be classified as microfiltration (MF), ultrafiltration (UF), nanofiltration (NF) and
reverse osmosis (RO). Among these MF and UF are low pressure methods and they are mainly used for the removal of suspended
solids, fungi, virusus and macromolecules [4]. But the high pressure techniques such as NF and RO mainly focus on small ions,
organic pollutants, hardness removal, water desalination etc [5].

Another classification of membranes is based on their composition as inorganic and polymeric membranes. Inorganic
membranes are superior to polymeric membranes due to its high mechanical strength, chemical resistance, temperature endurance,
good fouling resistance etc. But the major disadvantages are high cost and difficulty in controlling pore size. In water treatments
polymeric membranes are commonly used. Polymeric membranes are cost effective and we can easily tune the pore sizes. But
due to hydrophobic nature it is more prone to fouling and it affects the filtration efficiency of the membranes [6]. Also it reacts
with chlorine, which is the most commonly used disinfectant in water treatments.

A good membrane always possesses good permeability, antifouling performance and resistant to chlorine. The performance
of the membrane can be improved by changing its surface functional properties by different surface modification methods. One
way to change the surface functional property is the incorporation of proper nanoparticles in the membrane system. These
nanoparticles show unique properties and possess large surface area [7]. Thus the properties of the polymeric membranes can be
enhanced by the introduction of nanoparticles. Different types of nanocomposites such as mix matrix, thin film nanocomposites,
surface located nanocomposite etc. can be synthesized depending on the location and structure of nanoparticles on the membrane.
This review discusses about various nanocomposite membranes and their efficiency in improving the filtration properties of
polymeric membranes.

2. Carbon nanotubes (CNTs)

Carbon nanotubes (CNTs) are composed of graphene sheets. Both Single-walled carbon nanotubes (SWCNTSs) and multi-
walled carbon nanotubes (MWCNTSs) have been used for improving the functional properties of membranes. CNTs allow frictionless
transport of water molecules and hence useful for the fabrication of high flux membranes [8]. The antifouling performance of the
polyethersulfone membrane was found to be improved on incorporating CNTs during the filtration of proteins, albumin and

102

M

Josephine Researcher

ovalbumin under cross flow conditions [9]. The amount of proteins adsorbed on the membrane surface decreased due to the
improvement in the hydrophilic nature of the membrane. But the agglomeration of CNTs increased the surface roughness and this
can be solved by incorporationg proper functional groups such as carboxyl functional group, polyethylene glycol groups and
amine group [10].
3. Graphene oxide

Graphene is a sheet of sp* carbon having atoms in a honeycomb like structure having electrical, molecular blocking and
mechanical properties [11]. Graphene oxide (GO) is a derivative of graphene intercalated with oxygen rich functional groups and
can be used as a nanocomposite material with good dispersion in polymer surfaces [12]. Polyamide membrane on functionlized
with graphene oxide nanosheets showed good antimicrobial property [13]. After one hour it inhibits the growth of 65% of
bacteria. We can further improve the performance of graphene oxide by different functionalization methods. Polyethersulfone
membrane on coated with graphene oxide modified with polyethylenimine improves its biocompatibility and showed good
antifouling and antimicrobial properties [14]. In another study, positively charged amine containing graphene oxide and negatively
charged graphene oxide was alternatively deposited on polyethersulfone membrane by layer by layer assembly manner. The
nanocomposite membrane thus prepared was stabilized by electrostatic force as well as hydrogen bonding and showed a decrease
in roughness of about 53.8% which improves the fouling resistance [15]. CNT on combining with graphene oxide improves its
dispersion ability in polymeric systems. Since graphene oxide showed surfactant like properties and combines with carbon
nanotube by non covalent interactions and improves its dispersion in aqueous solutions [16]. Also CNT and graphene oxide
mixed in a ratio of 5:5 exhibits improved fouling resistance compared to CNT or graphene oxide alone while coated on
polyvinylidene fluoride (PVDF) ultrafiltration membranes [17].

4. Metal and metal oxide nanoparticles

Metal and metal oxide nanoparticles are commonly employed in polymeric membranes to improve its properties. The
diffusivity, selectivity and temperature resistance of polyvinylidene was improved in presence of silica nanoparticles [18]. The
chitosan membrane showed better antimicrobial and mechanical properties by the incorporation of zinc oxide nanoparticles [ 19].
Polyether sulfone showed greater porosity and high flux in presence of aluminium oxide nanoparticles [20]. Polybenzimidazole
membranes showed gas separation property and permeability after the incorporation of silica nanoparticles [21]. Due to low cost,
high surface area, low toxicity and hydrophilic nature, FeO is widely used for water treatments. It was found that in presence of
0.1 wt% of FeO nanoparticles, polyether sulfone nanofiltration membrane was able to remove about 92% of copper [22]. The
hydrophilic properties of polymer membranes can be improved by the incorporation of inorganic nanoparticles [23]. The antifouling
performance and mechanical properties of PYDF was increased on the addition of suitable amount of nano-AlLO,. It also improves
the hydrophilicity without altering the pore size and the number of pores [24]. TiO, is another important nanoparticle material
commonly used as photocatalyst for the decomposition of many organic pollutants [25]. While coated on a suitable polymeric
membrane support a small amount of TiO, is required. On modifying the surface of poly(amideimide) membrane with suitable
amount of TiO, the antifouling property of the membrane was improved thereby decreasing the flux decline [26]. The strength of
the membranes can also be improved in presence of aluminium and zinc oxide nanoparticles. Silver nanoparticles are highly
effective against bacteria, fungi and algae during water purification. It shows good catalytic properties and is non toxic to humans
[27]. It is also useful for improving the antimicrobial properties of membranes. For example, polyethersulfone coated with Ag
nanoparticles is commonly employed in water filtrations for enhancing the antibacterial properties of membranes [28]. It has the
ability to interact with thiol groups found in proteins and works effectively against viral DNA [29]. It can also acts as a preventive
barrier against selected elements while incorporated on membranes. Silver nanoparticles incorporated cellulose acetate, polyamide
and polyimide membranes are widely used in water treatments to reduce biofouling [30]. Metallic nanoparticles increases the
rigidity of the membranes due to its cross linking property [31]. The tensile strength and elongation at break of polyether sulfone
membrane was improved on the addition of 0.1 wt% ZnO nanoparticles [32].

5. Metal organic frame works (MOFs)

Metal organic frame works are inorganic materials that linked with organic membranes thereby increasing its pore volume
and adsorption sites. MOFs are porous in nature and contain metal ions and organic ligands and hence show good compatibility
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with the polymeric supports. They are found to be very useful for the removal of heavy metals such as arsenic, lead etc and
multivalent ions [33]. Zeolitic imidazolate framework-8/ sodium 4-styrenesulfate (ZIF-8/PSS) metal organic frame work membrane
was fabricated on tubular alumina substrate by in situ layer by layer assembly method for the removal of dyes from water under
nanofiltration conditions [34].

6. Membrane resistance to disinfectants

Amide membranes are commonly used in water purification. But the widely used disinfectant, chlorine degrades the membrane
material due to the formation of forming N—CI bond during chlorination. While incorporating grapheme oxide the chlorine
resistance of the polyamide membrane was improved and it enhances the NaCl rejection. The electron rich graphene oxide acts as
a shield to protect the inner layers of the polyamide membrane from chlorine attack [35]. Also the graphene oxide layer restricts
the passage of the reactive form of chlorine, -OCI by size exclusion [36]. Charge exclusion between the reactive species and
graphene oxide is another important factor responsible for the rejection [37]. It was reported that the presence of MWCNT in
polyamide reverse osmosis membrane increases the resistance towards chlorine due to the presence of carboxylate groups [38].

7. Conclusions

The bare polymeric membrane exhibits enhancement in overall performance due to the incorporation of naoparticles. The
behaviour of the as such prepared membrane depends on the type of the nanomaterials, particle size, shape, composition and
nature of the polymer support used. The antifouling nature, chlorine resistance and stability of the nanocomposite membrane
improve by the incorporation of suitable nanomaterials. But under long run the stability of the membrane is left unknown. The
scaling up of the manufacturing of the nanocomposite membrane structures and improvement of mechanical properties as well as
long term stability will largely intensify their applications in various fields.
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