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shifting loyalties. He is not an alien to this native soil. He gives
his readers the true feel of the Indian life that he has scen and
lived. He has fully naturalized himself with India. To quote
the writer himself, “T am as Indian as the dust of the plains or
the grass of a mountain meadow.”

Despite his British background, Ruskin Bond does not
present India from a Western perspective. Every story that he
tells is Indian to the core. He is certainly an Insider. Bond’s
fiction presents the real India with complete authenticity and
never probes into the sentiments of the people but brings
to life the thoughts and life of people. His works are mostly
autobiographical with his personal experiences blended into
the plot of the stories. He becomes an Indian in the all-
embracing sense of the word. He has produced great literature
which serves as a window to the realities of life and the world.
Bond’s creative genius is always at work. It is still exploring
and contemplating the hills and the trees, the earth and the sky
without caring for the bouts of criticism.
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The colonization of India has to some extent led to not
physical, but also intellectual colonization. This left a
ad on the Indian psyche. Post-colonial period witnessed
mesurgence of principles of retaliation by the colonized.
the same time, many in India were seeking their true
=ity Amongst such writers, Ruskin Bond’s voice may be
adered very significant. Ruskin Bond was born of British
=nts in India in 1934. When he was seventeen years old, he
to England and initiated his writing career. This journey
the land of his forefathers may be analogous to the quest
one’s own identity. In his brief sojourn in England, he
*=ame acutely homesick, realizing that he really belonged to
%2 and that he was an Indian by virtue of birth, history and

Ruskin Bond is interested in synthesis or symbiosis of the
=ast and the West. In his works we see a harmonious blending

the Orient and Occident. A kind of transcendence
=s place. His fictional world belongs to the new age of
balization and International Citizenship. His, is a voice
sanity in a world of increasing confusion. He follows a
of dialogue and unification, without giving up identity
4 difference. There is a real interface in his works which is
y livable as he has proved through his works.

2




N 978-93-863

I

5=

,
50

il
90




© AlLife With




A Life with Books
An Autobiography

N. E. Balakrishna Marar

Translated from Malayalam by Radhika P. Menon

Poorna Publications




SINCE 1966
A Life with Books
An Autobiography
N. E. Balakrishna Marar

English
First edition: March 2016

Cover : Orange, Clt.

Typesetting: Thebooksetters.com
Printing: Manipal Technologies

ISBN: 978-81-300-1720-4
7256 (10-2015)218.1. a

ghts reserved. No part of this publication may be

ed, stored in or introduced into a retrieval system, or
1 in any form, or by any means, electronic, mechanical,
ring, recording or otherwise without the prior written

permission of the copyright holder.

Published by:
Poorna Publications, Kozhikode
Building, G.H. Road, Kozhikode-673001
50822223, 0495-2720085, 2720086, 2721025

>s: Kannur 9656000373, Kalpetta 04936-203842
issur 9656000373, Kottayam 0481-2585612
Thiruvananthapuram 0471-2570504

e-mail:tbsbook@gmail.com
Online Bookstore: www.tbsbook.com

Contents

A Word of Thanks

The Untutored, Indefatigable Entrepreneur
From the Land of Pazhassi Raja

Life Around the Temple

My Father

Mother, Grandmother and Balaramettan

Studies Discontinued,
Business Launched

On the Shores of the Kaveri
The World of Books Again
Though 1 Lost a Job...
Ramachandran Master and TBS
From the Cycle to the Shop

The Readers of those Days

The Unforgettable Faces
Poorna Publications

In the Rotary Club

Travels and Experiences

My Family
On the Growth Trajectory
Glossary

vii

ix

15
23

31
41
49
57
65
73
79
87
95
107
115
127
141
149



A Life With
Books

AN AUTOBIOGRAPHY
BALAKRISHNA MARAR

N E Balakrishna Marar is the doyen of
Kerala’s book industry. The history of
publishing and selling books in Kerala will
never be complete without mentioning his
name and the names of Poorna, and TBS,
the two institutions founded by him. This
book is not only Marar's life story. but the
story of the growth of the Malayalam
publishing industry as well.

A Life With Books is a thumbnail sketch
of the path the author has traversed. It
will hopefully serve to mould the
character of the new generation growing
up today. Itis a text book of sorts, written
with absolute honesty, and reads like a
touching novel™,

C.RADHA KRISHANAN

S
? 1 50 - 00 L Autobiography %):

ISBN 978-81-300-1720-4

v tio e
(L Kozhikode m ‘ | ‘
Il |
YWw.lbsbook.com 9lli7gg130l017204!

{alpetta / Thrissur /| Kottayam / Thiruvananthapuram

l‘------..h -um-uu-\

f /poornapublications .th P




LM bldn

ika P Menon

Radh

Translation




Moyarath Sankaran
Autobiography of a Freedom Fighter and Martyr

moyarath sankaran
-
translation

dr. radhika p menon
-

first chintha edition

december 2016
L]
typesetting and published
chintha publishers, thiruvananthapuram

printed
manipal technologies limited
-
cover
vinod
-
price Translation:

rupees  three hundred only Dr. Radhika P Menon

Rights reserved

Distribution
DESHABHIMANI BOOKHOUSE
HO Thiruvananthapuram 695035
Website: www.chinthapublishers.com
Branch

Head Office Kunnukuzhi . Statue Thiruvananthapuram . KSRTC
Bus Station Alappuzha . KSRTC Bus Station Emakulam . Machingal
Lane Thrissur « IG Road Kozhikode « Mavoor Road Kozhikode »
NGO Union Building Kannur . Central Bus Terminal Complex

Thavakkara Kannur
CHINTHA PUBLISHERS
CO - 2443 / 4031 Thiruvananthapuram 695 035
ISBN - 978-93-86112-96-5 Price: T 300




Dr. RADHIKA P MENON

Currently working as Asso. Prof. in the Dept of
English, FMN College, Kollam. She was given the
ICWT Award (2011) by the University of California,
Irvine, USA, for Tales of Athiranippadam,
translation of § K Pottekkatt’s Oru Desathinte Katha
(co-translator: Dr Sreedevi K Nair). Some of her
other translations are I the Land of the Kappiris
from S K Pottekkatt’s Malayalam travelogue
Kaappirikalude Naatil-- (2015); On the Banks of
the Tejaswini (2011) from K. Madhavan’s Malayalam

autobiography Oru Gandhian Communistinte
Ormakal; A Village Comes 1o Life: The Story of
Madikkai (2014) from K Madhavan’s Malayalam
Oru Gramathinte Hrydayathilude; Antharjanam:

Memoirs of a Namboodiri Woman (co-translator:

Indira Menon) (2011) from Devaki Nilayangode’s

Malayalam memoir Nashtabodhan-galiliathe &

Yatra; A Life With Books (2016) from N E

Balakrishna Marar’s autobiography Kanneerinte

Maadhuryam, etc.

Content

Foreword
K N Panikkar

On Translating Moyaram’s Autobiography
Acknowledgements

Memories of my father

Janardanan Moyarath

The Iruvanad of my Childhood

My Childhood

My Country wide Trips

In the Non Co-operation Movement

Liquor Shop Picketing and Police Oppression
Malabar Peasants’ Struggle and the failure

of the Non Co-operation Movement

My Public Life at Vadakara

Salt Satyagraha at Payyannur and my First Jail Term
After the Salt Satyagraha

My Struggle in Jail against the British Empire
Chronology of Events
Danger in Disguise Mathrubhumi Editorial, 18 May 1948
Government Notice to Moyarath Sankaran
following his detention in 1947

Excerpt from the last letter written by

Moyarath Sankaran from Vellore Central Jail to his Wife

Afterwards...
Dr. C Balan




18 Moyarath Sankaran

She c.overed her tear-laden eyes. I regretted asking her that
qu&.stwn‘ “The next day I asked several people to show me the
b1..:nal spot. Everyone expressed their helplessness. Seeing my
f:llstress, Nandini® who was by my side then, consoled me, “Forget
it, forget it...” '
Mother’s life after father’s demise was a miserable one. The
marumakkathayam system had come to an end. Partition of
property was over but the land my mother received was in the
hands of tenants. As a result, she had to eke out a living by raising
goats and cows, just as father had instructed her to do in his last
letter. St‘le had no means to educate me. A few relatives took me
?o Kozhikode and Koyilandy to give me education. Even at this
Jjuncture, my mother’s respect for father did not diminish. Not a
word of regret escaped her lips. As a widow, she lived with her
unforgettable memories, and faced life bravely. My father had
not saved property or money for the family. His only property
were the blood-stained clothes he wore in the end. They are the
priceless treasures cherished by us. Besides, his historical books.
novel and autobiography will be the immortal memorials... ,
Six decades after my father’s passing, he still lives — in the
hearts of people. I hear slogans shouted by thousands, “Long live
ﬁ: f;;ﬂ-uti(m' Martyrs never die!” This is my father’s legacy to
(Translated from Janardanan Moyarath’s Malayalam article
“Achanepatti Kanneeraninja Ormakal)

6. N K Nandini, a prominent leader of the women’s association

Chapter 1
The Iruvanad’ of my Childhood

I spent the first seven or eight years of my childhood at
Kandoth, my grandfather’s tharavad® at Panniyannur. The house
of Chandroth Nambiar, the most famous of the Truvanad Nambiars,
was situated merely two furlongs away, towards the north. One
morning, | woke up to the noise of loud explosions from that
direction. On enquiry. I learnt they were sounds of the kathina®
detonating. Sure signs that a grand feast was about to begin there!
After some time 1 saw many groups of chattering brahmins
walking along the paddy fields towards that house, accompanied
by numerous children, some hoisted on the hips, the rest trailing
along. By late afternoon the crowds returned hastily. Along with
my grandfather, T watched the scenes for a long while, standing
below the shade of a palmyra that stood to the north of Kandoth
house. There were days when the noise of kathina exploding in
the compounds of the grand tharavads of Palathayi, Panoli,

7. Originally, it consisted of the modern villages of Panur, Puthur,
Triprangottu, Panniyannur, Perinkulam and Kariyad

8 Ancestral house

9. A short metallic tube filled with gunpowder that is set on fire as
part of festivities, usually in temples
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A man who used all his potential for the Congress
movement in Kerala from its initial days and nourished it
with great care gets killed by the “moral police” of that
same party! What a cruel paradox!

E M S Namboodiripad

Moyaram was completely worldly. Nevertheless Moyaram
listened to Gurudev’s speeches with great attention and
interacted with him constantly. And, he did not waver
from the ideological path of Communism.

Dr. Sukumar Azhikode-

Moyarath Sankaran was a freedom fighter till at last he
was brutally murdered. He was a Communist by
conviction and socialist India owes a great deal to his
supreme sacrifice. Moyarath Sankaran participated in the
Salt Satyagraha but left the Congress like Kelappan and
joined the Communists.

[ salute him at this distance of time.

Justice V R Krishna Iyer
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CHAPTER 1
*»» Atomic physics

o Atomic  physicsis the  field  of physics that
studies atoms as an isolated system of electrons and

an atomic nucleus.
Type of matenal

Spectroscopic studies are designed so that the radiant energy

interacts with specific types of matter.

Atoms

Atomic spectroscopy was the first application of spectroscopy
developed. Atomic absorption spectroscopy (AAS)
and atomic emission spectroscopy (AES) involve visible and

ultraviolet light.

These absorptions and emissions, often referred to as atomic
spectral lines, are due to electronic transitions of outer shell
‘electrons as they rise and fall from one electron orbit to
~another. Atoms also have distinct x-ray spectra that are

attributable to the excitation of inner shell electrons to excited
states.
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1. Electric Charge

e Electric charge is a fundamental property like mass,
length etc associated with elementary particles such as
electron, proton and many more.

e Electric charge is the property responsible for electric
forces which acts between nucleus and electron to bind
the atom together.

Charges are of two kinds
(1) negative charge
(i) positive charge

.o Electrons are negatively charged particles and protons, of
which nucleus is made of are positively charged
particles.

e Actually nucleus is made of protons and neutrons but

neutrons are uncharged particles.

e Electric force between two electrons is same as electric
force between two protons kept at same distance apart i. ¢.,

both set repel each other.

idamentals of Physics Page 1
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BIOINFORMATICS AND COMPUTER AIDED DRUG DESIGNING (CADD)

Maala S. Kumar®, Anuroopa G. Nadh®, AchuthSankar S.Nair®

anuroopasanju@gmail.com

*Department of Computational Biology and Bioinformatics, University of Kerala

Bioinformatics has become an integral and inevitable part of modern chemical, biological and
pharmaceutical science to decrypt and depict the hidden information in DNA or protein
sequence, that inturn describes and determines it's structure and function. Drug discovery is an
interdisciplinary, expensive and time-consuming process when executed on manual bases.
Computer Aided Drug discovery is one of the major application of Bioinformatics which aims
to supplement wet lab experiments in in silico system and thereby enormously reducing the
time and cost. In Computer assisted Drug Discovery(CADD), computational techniques are
used to simulate drug-receptor interactions. Approaches used in CADD can provide valuable
information for target identification and selection, lead identification and design, small-
molecule screening and optimization. CADD have manifested promising applications for design
of novel drug with minimal side effect and high potency. This session aims at delivering a brief
outline on bioinformatics and CADD, biological database, homelogy modelling, disease target
identification. structure retrieval of both target and ligand, molecular docking, and result
interpretation. This is intended to enable the non bioinformaticians to be adept with basic

computational techniques in molecular and structural biology.
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Abstract

Main objective of this novel study was to evaluate the feasibility of Pb removal by biochar
prepared from banana stem. For this purpose, the sorption of Pb(Il) was tested in a series of
adsorption experiments and adsorption capacity of biochar measured using UV-Visible
spectro-photometry. Optimum pH for the removal of Pb(I1) was evaluated, and was found to
be at pH 3.0. Equilibrium isotherm studies were carried out Langmuir model represents the

experimental data tarly well as 15 evident from the correlation coefficient ¥ and relative standard

deviation (Aq%s).

Introduction

Biochar is a carbon rich solid derived by pyrolyzing biomass with little or no oxygen (1]t
can be applied to soil for both agricultural and environmental gains [2). Biochar is usually
5. wood biomass, animal litters, and solid wastes via various

produced from crop residuc
pyrolysis, fast pyrolysis, hydrothermal

thermochemical processes, including  slow
flash carbonization torrefaction and gasification [3]. During the past several

biochar in to soil has become a new exciting biotechnology with
benefits of Using biochar in tenms of woil amendment, enhancing of crop vield, mitigating
arming and carbon sequestration] 2], Recently, considerable rescarch efforts have
also been conducted on biochar-based adsorbents for removal of aqueous contaminants,
which can exert beneficial win-win eflects for both carbon sequestration and water pollution
control(4,5]. Biochar has exhibited a great potential to adsorb water contaminants due to its
wide availability of feed stochs, low-cost and favourable physical’chemical surface

charactenistics [3].

carbonization,
years, application of

global w

lead is reported throughout  the world as one of the major
environmental problems. Recently, the water Resources Ministry of India reported  that
rs in 63 districts contain heavy metals like lead, chromium and cadmium[6]. Activated
used adsorbent for water and wastewater treatment [7.8]. Due to

Water contamination by

aquile

carbon 1s most frequently
arbon requires replacement with low cost sustainable material.

several problems, activated ¢©
alusia, reverse osmosis and nanofiltration are available to

Ditterent methods include photovat

H0

Scanned by CamScanner



has emerged a5 the front line of defence, “Dccig;}
fy

g thest nﬂSﬂ"P:: by other techniques.

t Jead. Aman,
oy ot be remd

hich canm P
metals whi y was 0 evaluate the feasibility of Pb remova) by b;
i purpase,the sorption of Pb(IL) was tested in o &’?%

o!'ml'sno\-'clsmd
city of biochar measured usip s
on capacity g U\"-Vlsihk

stem. For tiS |
and adsorpts

Main objective
prepared from banand
adsorption experiments
spectro-pholometry

2.Methods

2.1 Materials

Banana stem were obtained from agricultural farm.Afer being washed,the stem —
i i

1o small picces and dried, Then crushed into fine powder. Pb(Il) aqueous solutigy Wu-:

2.5 Desorption study

The biochar loaded with Pb(1l) treated with 1N MaOH followed by 4 hr mechanical shaking.
The absorbance noted with the help of UV-Visible spectrophotometer.

3. Result and Discussion

3.1 Effect of pH

Pb(IT) uptake versus pH studies on biochar conducted in the pH range 2-9 to determine the
optimum pH. An initial 10 mg/L Pbill) followed by 25 mg/L Pb(ll) concentrations were
employed. Pb(ll) form several hydrolysis products under different conditions. Pb{ll)
hydrolysis product form at pH>6.0. Thus,Pb(I1) will exist as solvated hydroxides in the
adsorptive solutions. The amount of Pb(Il} adsorption is very low at pH 1-2 then increases to
next 3 pH units. At pH =6 metal removal from water took place by both adsorption and
jon caused when OH present in water forms Pb{OH):. The final pH increased as

o
prepared by diluting the stock salutions of Po{NO3)(1000 mg/L) to desired co
with deionized warerDifferent solutions pHs were adjusted by HNO(IN) .:
NaOH(IN).Chemicals including NH; solution,Na:S were used in this work

2.2 Preparation of adsorbent

Biochar prepared by weighing 10 g of banana stem powder in to silica crucible,which wer
placed without tops in a preheated muffle funace[9] a1 3507 ¢ for 12 hrs.Afier heating fors
specific time, crucible were allow to cool and kept in a desiccator

2.3 pH Study

pH 51}.@'&:& were carried out by adding a desired weight of biochar into 100mL conical fasks

conteining Pb[]l]' solution with a concentration 10mg/L and 25mg/L.After agitating at 150

:‘:n: D;n:a:ie::al::ml shaker fora de'sired time .the conical flasks were withdrawn and placed

ahsormnmr “.::g .‘;\e:ier that the mixtures were filtrated through filter paper and and the
ermined using uv-visible spectro photometry.

2.4 Equilibrivm Study

Equilibrium samptj : ;
plion experiments were implemented under equally defined and optimized

conditions. Equilibrium  data
were fitted i i
iy mmo{&wamqunlm to Langmuir model,Eq(1), which assum

Qe=mack /1 HhiCommenf] )

9e the amount of 5oy adsg
phase a equilibrium

m,
aflinity coeff; o

rbed at equifib s
equilibrium{me/g),C, the amount of solute in the 2quE%

i Amay the may;j B
mn:uFLa,-.glm,i":I Skl aximum adsorption capacity(mg/g) and ky(L/mg) the

41

T
the initial solution pH was raised for acidic solutions. Thus, neutralisation and sorption are
i of sorbent’s phenalic,

two paralle]l processes. Higher pH  values f: d pre
hydroxyl, carboxylic acid and other acidic functions (1}

In ion exchange mechanism, pH should decrease due to the release of H ions. But actually
the equilibrium pH increases this is due to the neutralization of H' ions by oxygen containing
functional groups including hydroxy. anhydride, carboxylicacid, ketone, quinone, ether
Jlactone, pyrone, catechol, hydroxy ketone and other functional groups present on the
biochar surface. Percentage of absorbance at 0-7 pH for 10 mg/L and 25 mg/L are listed in

table.] and corresponding graph depicted in fig.[.

Table 1. Effect of pli on lead (1) removal

pH % Removal % Removal

10 mg/L 25 mg/L
2 0 0
3 o 0
4 U 1]
4.5 90 83
3 99 93
& 92 90
6 83 82

82 77

42
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Table 2. Equilibrium isotherm studies for the removal of Ph(11) ions
Concentration (mz/L) % removal
30 92
75 _ 86
4L 80
150 50
20 37

3.2 Equilibrium study

::::;::'mn tqu!librium studies conducted at optimum pH 4 for 50, 100, and 200 mgl
e 10N, T'I"" data was 31:'-‘1|)‘SCd using Langmuir isotherm model and used to calculate
tapacities. The regression cocfficient obtained from

ﬁuedﬂ:e:‘-i’:j:r:t dose of Zg)‘L_ was taken .The equi[il::rium
0 the Langmuir isotherm and this indicates

experimental data, For :Ldsur];iion
study suggested that the darn
the menalayer adsorption

From adsorption isath
BT \ the amount adeorhed
v amount I was found to be 48mg/g.Datss

entered in table and 4
-2 the nonlin S
evaluated using nonl'rnea:legressionc;; ;’a"gmulr isotherm given in fig.2.The paramekrs

The desorption st
i Y wer i
deionized water Drgipeq :::‘:dl:re;?. Biochar loaded with Pb(ll) washed 2-4 times Wi
Finally the absorbanee . " il 0IN NaGI followed by shaking about 4 it
adsorption desg : UV-Visi = :
"Ption syg ible spectrophotometer. A series

d s were con, )
0sage 2p/L. Dary obtained ing: ducted using 25myp/L Pb(ll) solution and adsorbent

43

Conclusion

The adsorber produced from banana stem was able to remove Pb(I1) from waste water. The
optimum pll found to be 4.The data very well fited to Langmuir isotherm hence the
adsorption will be monolayer adsorption.
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ARETINCE i hosphate (CP), Ceri
m pho L, Ler
Cerium(IV) based samples ramely Cerium phosp! UM molybg, @

Cerium phosphomolybdate (CPM) and Acrylamide cerium phosphomolybdate (AACPM')-
ybda i in

were obiained as yellow solids. They show maxinim absorption in the ultrg .‘

iy

present study
metal double-charge fransfer fransitions, are responsible Jor the b
"

region. Ligand to
olours of the materfals. The absoption edge around 230mn for the samples is an indicarig,

the presence of band gap in the materials. The study reveals that the band gap of the materiy
can be tuned by incorporating different anions and organic molecules. The band 8ap energy
i

the synthesized samples obtained were in the range 1.2 - 3.5 eV.

Key words
cerium(IV), charge transfer transition, optical band gap

INTRODUCTION

Rare earth i . iz
tons absorb electromagnetic radiation in the near visible and near infret
pand

400nm caused by charge transfer
optical properties of 5 materia] 3
depend critically op their ultray

| it .
ransitions. Band gap strongly influences the electricel ¥

- M; i

J any beneficial properties of cerjum and its compo®
, ole
beneficial Properties exhibjteq by
absorption capacity,

1 ah i
_ SOrption characteristics ¥, On account of the sere
Cenum . 3
it was thoyghy £ and its compounds due to their strong ultrer
i :
Merest 1o analyze the ultraviolet-visible abso”
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spectra of the cerium based compounds covered in the present study namely- CP, CM, mixed

material CPM and its composite AACPM.

EXPERIMENTAL

Preparation of samples
CP in the present study was prepared by adding an aqueous solution of disodium
with continuous stirring at

hydrogen phosphate to half its volume of ceric sulphate slowly,
pH~2. Equimolar solutions of ammonium heptamolybdate and ceric sulphate were mixed in the
volume ratio 1:2 at pH-2, for the preparation of CM. Aqueous solution of ammonium
heptamolybdate (100ml) and disodium hydrogenphosphate (200 ml) were added to an agueous
slowly with continuous stirring at pH~2 for the preparation

solution of cerie sulphate (100 ml),
ammonium heptamolybdate and disodium

of CPM, Equimelar solutions of ceric sulphate,
hydrogen phosphate in the volume ratio 1:1:2 were mixed with acrylamide solution containing

500 mmoles with very slow and continuous stirring for the preparation of AACPM.

In all the above cases. the gel obtained was kept overnight at room temperature in contact with
the mother liquor for the growth of fine particles. The granular precipitate thus obtained in each
case, was filtered, washed with demineralized water till free of chloride and sulphate ions and
finally dried at 40°C. All materials after drving were broken to desired particle size by grinding
and sieving.

Instrumentation
The elemental analysis of the samples, were carried out with Thermo Electron IRIS

Interpid 11 XSP Duo, ICP-AES Spectrometer. UV-Visible Perkin Elmer Spectrophotometer
(Lamda-830) was used 1o obtain the optical absorption spectra of the samples. Data were
collected in the absorbance mode in the wavelength range of 200 — 800nm.

RESULTS AND DISCUSSION
CP was obtained as a pale yellow solid. CM was a hard bright orange solid while CPM

and AACPM as bright yellow powder. Elemental analysis shows that the percentage of cerfum
in CP, CM, CPM and AACPM are 38.36, 17.28, 5.88 and 10.36 % respectively. Wide band gap
materials appear bright yellow due to ligand to metal charge transfer transitions. Metal anions
like vanadate, molybdate, tungstate are colourless * However, when they are combined with a

cation like Ce', in high oxidation state, the charge transfer may be shified to the visible region.

46
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CPM and AACPM may be solely attributed to the foj,. .
M,
c . Ces): (0 — Ces)i (Ozp —= Maoyy), Theul

presented in Figure-la.

Therefore, the calour of
itions: (Ozp
charge transfer rans!
i les are
violet-Visible absorption spectra of the samp

jon i -violet region which i
All the samples show maximum absorption 11 the ultra-violet reg 6
=}
characteristic of cerium(IV) * ¢
indication of the presence of band gap in U : N
obtained by best-fit method by plotting (ghv)® versus hv,
graphical represeniation for the samples is shown in Figure-1b. The band gap ene

ed for the simple salis CP (12211 €V) and CM (1.336 €V), were found to be close 1o

The absoption edge around 250nm for the samples ity

he materials. The value of optical bang Bap,
as per the Tauc relation ¢ T

obtai ‘
values reported for the semiconductors commonly used namely Si (1.1 eV) and CdTe (1.5 ¢
respectively 7.
Figure-la UV-Visible spectrum of the samples
5 o B e
= P
1"— e
Figure-1b

Band gap of CP, CM. CPM and AACPM as per Tauc relation
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The optical band gap energy of CPM determined from absorption spectra is found to be 3.5 eV
which is almost close to the band gap observed in the case of CeO; (~ 4 V), a wide band gap
semiconductor that has long been used for its catalytic capabilities *Wide band gap
semiconductors are ofien utilized in optoelectronic and power devices. They are often utilized in
applications where high temperature operation is important °_ Thus CPM with wide band gap
may find application in the above fields. The E, value of AACPM (2.9 eV) is almost equal 10
that of the rutile phase of TiO: (3.06 eV). which is a versatile pigment. The bright colour and
UV-absorption ability of the materials reveal their possible application as pigment and
sunscreen ', Shinya et al. have reported that such inorganic pigments made of less toxic
elements are usually inert and they are safe to be used'!. Toxic metals namely Cd, Cr, Pband Co

used in pigments can be replaced by less toxic cerium based materials il
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13. Han Gao , Bing Qiao , Ting-Jie Wang *, Dezheng Wang , and Yong Jin, Cerium Oxide

0 N - s -
it ol in the present study show band gap ranging from 1.210 3.6 eV. Amﬂ"g‘ Coating of Titanium
The matenals 10 . i
e salis CP and CM possess lower band gap Energy, Dioxide Pigment to Decrease lts Photocatalytic Activity, Ind. Eng. Chem. Res., 53 (1), 189~

. Z als, the simp
studied cerium based matert , j e
PM and its composite AACPM. The study reveals that thep, o7 (914

§ by incorporating different anions and orge,
um content decreases the band gap eue

comparison to their mixed salt C
gnpmergyofmematcdalsca.nbc _
molecules. It is also observed that the increase In cen

of the materials.
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ABSTRACT

m 0 in 10 samples of building may
Concentration of ZRa. FTh and crials Ve

pectromeler used with Nal(Th) based detectors. The radiologicy) risk

measured using gaMMA :
te. ind
ivalent activity. absorbed dose rate. indoor and outdoor Ny

factors such as radium equ
effective dose rate,intemal @
indexhave also been estimatedI
up to 6.96 BgKg" from the bel

maximum of 13.71 BqKe! and K varies from 59.80 BqKe'' to a maximum level of g1 g

BqKg'. In the case of granite, the detectable level of radium is noticed only in black with g

nd external hazard index, radioactivity leve| index, alphy
n the brick sample, the activity concentrations for g, Wil
ow detectable level, “FTh varies from 9.77 BqKg" 1o,

coloured granite from the selected samples. The concentration of 22Th and K samples
varies from 482 to §.75BgKe’ anddl.17 to 147.92BqKg” respectively.The radium
equivalent activity (Ray) values of brick ranging from 18.57BqKg™ to 32.39BqKg™ and fir
granite mnging from 10.06Bq/Ke 1 28.03Bg'Kg are less than the maximum admissible value
of 3ITDBqu".TmnI absorbed gamma dose rates of the selected samples are found to vary
from 4.71nGyh"'14.88nGyh™. External hazard index, H,, for the samples studied in this work
ranges from 0,027 to 0.087. The computed value of the internal hazard index varies from

0.02710 0. i
9 0.106.The values of the parameters obtained shows that the materials are safe for the
construction of dwellings,

INTRODUCTION

Radionuclides cccurring naturally in

internal  radiation sionng building materials are sources of external and

i besides gamma radiation and cosmit
lh::‘;:;.u:d by the gamma radiation originating from
mainly affecting iha respiatory gy dY ain and from *K . Internal radiation expes™
exhaled from building materiy, ; i Ue o the short lived products of radon which ¢

™ (1) The content of the natural l‘ﬂdlﬂﬂudldﬁ

members of fhe Uranium ang

3

| origin, composition of soil,

building materials is caused by the factors such as geologi
density, porosity, content of water in soil, diffusion rate,rate of emanation and exhalation
ec.[2]. Radon can move freely from the place of its origin through cracks in walls. Radon
transportation is mainly due to diffusion and forced flow [3].This transportation of radon
resulted inradiological risk to human health, which mainly depends on the factors such as the
level of radon and duration of exposure. The worldwide average annual effective dose for
natural sources is 2.4mSv of which 1.1mSv is due to basic background radiation and 1.3 mSv
is due to exposure to radon [4]. This makes the importance of investigating natural radiation

from building materials.

The present studies give an insight of the activity concentration of the natural
radioactive nuclides namely, “**Ra, ¥'*Th and **K of brick and granite, each of five samples.
The material, brick is of great interest in construction industry since the raw material is easily
available. The granite is not only used as a basic construction material but also as a
decoration material. The wide use of these materials paves the way for testing the NORM

levels. The gamma spectroscopic measurement technigue is adopted for the measurement.

METHODOLOGY

A total of 10 samples of building materials are collected from Kollamdistrict for the
measurement of natural radiation. The selected samples are brick and granite. These samples
were crushed to get fine powder and moisture content is completely removed by heating at
110°C in an oven. The sample is then homogenized and sealed in radon impermeable airtight
can with capacity of 305cm’” for more than 30 days to reach secular equilibrium were the rate
of decay of the daughter becomes equal o that of the parent. All samples were analyzed
using a gamma spectrometer with Nal(Tl) based detector. The samples were counted for

10000seconds. The spectrum was stored in a PC based multichannel analyzer. Radiomelric
lides present in the samples

measurements were carried out for the d ination of

of building materials.

1. Determination of natural radioactivity

ions of the radionuclides **Ra, **Th and **K forthe samples

The activity
were determined using the equation.
SpecificActivity(B 4, _ Cps x 100 x 100
pecificActivity(BqKg™'} = BT X Ey XM

5
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Radivm 48" gent 30 L
padon 9 20 and

: 0.e
ag pya single quantity[6]. It is g, ™
- “erally dtr &

, +143Cn+0077C,

- ias 0
SPC"-ir'“- activille Roeq = ¢ 4

wpy P2Th and K -
sctivities of “'Ra, ’tspectweh i

n
¢ dfined on the assumption that 10Bg/k g OfHERiq%T&
iy produce the same gamma ray doge ! y

' Taley
jent must be less than 370BqK g™ for gy i [,
”“i'lli

andCidre

givity i
sopqks’ of
radium equiv

se rafe
s(D) in air at above the ground surface for the

of 232Th and !

m\'alurﬁf

n nfabsﬂrh‘d dor

rate -
4 .

idts[mkﬂ- B21p and “K) was calculated using (e fu"%!

maxim

The ghsarbed 805¢

distribution of radionucl

ion[9):
equation [9) DG = (0462 Cra + 0.621 Crn + 0.0417 ¢,

the pumerical values 0.462,0.621 and 0.417 are the dose Conversion fmm&
Where

comverting activity concentrall

External and internal hazard index
hazard index should be less than or equal 1o unlty e ¥

ons of Ra, *Thand K into doses.

The value of external
e of buikling materials, which corresponds (o the upper limit of Ra.370Bgk,p,
Jimiine the dose from building materials to 1.5mGyy™!. External hazard indey ca

caleulted using the equation [6],

Coa . Crn Cx
oz = =—+—— =1
370 259 4810
Inkernal exposure to ™*Rn and its radioactive progeny is controlled by the intemal ha
index (Hu) and is obtained by the equation [10], for the safe use of a material ik
seastruction of dwellngs intenal hazard index should be less than unity-
EMI CT‘N CK
A S L T S
) "= a5t 359 ag10 = !
Radioactiviy level ingey
‘]’hc ;. ¥t . . ’
e dictvty el index i used to represent the y radiation hazards 855
With the Ratura] ragiy nuiclide.

i it
iy The representative level of Iywas obtained by the ¢3!

G, C c
I]f: —ka ___ﬂl_ K
150" 100 T 1500
i1

6. Alpha index =
The index is used for the assessment of interal hazard due to the radon inhalation

originating from building materials and is defined by the equation [12],

_ CRa
le= 300

Where Cpis the activity concentration of radium in and its recommended limit is
200Bqkg™. Hence for the safe use of building materials the value of [,chosen to be less

than unity.
RESULT AND DISCUSSION

The concentrations of the radionuclides are summarized in the table L. In the brick
sample, the activity concentrations for™Ravaries up 1o 6.96 BqKg' from the below
detectable level, “*Th varics from 9.77 BqKe" to a maximum of 13.71 BqKg" and “K
varies from 59.80 BqKg™"' 10 a maximum level of 81.64 BgKg™. In the case of granite, the
detectable level of radium is noticed only in black with red coloured granite from the selected
samples. The concentration of **Th and 'K samples varies from 4.82 to 8.75BqKg”
and41.17 to 147.92BqKg" respectively.

| Sample type Sample Name Ra 21h K
S88 4.77 11.76 75.27
MGB 6.96 13.71 75.75
| TS8B BDL 9.77 59.80
| Brick
| MA 5.00 13.08 78.82
SR BDL 12.01 81.64
BLACK BDL 6.68 67.96
BLACK WITH
o BROWN BDL 875 130.35
B
OF Lc’)‘é:fN‘;gH BDL 5.52 11243
DIFFERENT
COLOUR BLACK WITH RED 4.69 837 147.92
GRAY BDL 4.82 4117
54
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cal risk factors such as radium SQuivajen

sents the radiologt iy inactivi ; ety
Table 2 pre | hazard index, radioactivity level index, 4 T L}
e, intermal and extem P,
absorbed dose ™ . e T—
. )| Hex }
[’ll sample RaalBaK8 ) eBA] ’ ) i ?n\‘
Sample I e e t—
. & -‘--‘-‘-‘-"'"'
pe ?s%n_s_;-—ﬁ-g;” 8.56 0.050 0.050 01377~
h‘—‘----.__‘__q *
_;‘_GE__._.__—-J—Z-_Q—-—' 14.88 0.087 0.106 |03 0
BRICK [—— 5
2.64 0.073 0.086 | giao
s | 2738 1 0.199 "6'3.3*
] 0081 | o EEre e
s | 3027 13.95 057 | 0.3 “5‘_&;
l—T 54 | 1086 | 0083 | 0063 |Gt
— ] 2
T 178 | 698 0.039 0.035 | 013, [~
TBLACKWITH | 2256 1087 | 0060 | 0.061 | oa7a—
GRANITE | gpown
OF  [BLACKWITH| 1655 8.11 0.044 0.044 | 0139 |
DIFFEREN | ORANGE
! T [BLACKWITH| 2805 13.53 0075 | 0089 | 0213 [og]
LCOI.DLIH erED | 3
GRAY 10.06 47 0.027 | 0.027 | 0075 .|
| I | 5

From the table it is clear that Rag values brick ranging from 18.57BqKg" 1
32.398qKe" and for granile ranging from 10.06BqKe’’ 1o 28.05BqKg™ are less than the
maximum admissible value of370BgKg™". Total absorbed gamma dose rates of the selecied
samples are found to vary from 4.71 nGyh" 14.88 nGyh™'. External hazard index, He for the
sample% studied in this work ranges from 0.027 10 0,087, The computed value of the intem!
:mﬂi index vnrilcs from 0.027 16 0.106.This fact indicates that the selected samples are sifé
l:::':n:o::::c::cwm“- Th_c value of hazard indices and radioactivity level index &€

¥ ence: the materials are safe for the construction of dwellings. It should
noled that the alpha index values for brick and i
granite of sele

cted samples were fall wilhind

Rarrow range and are Jo i
55 than unity and hence aceount for aft safety measures.

CONCLUSION

The gamma spectrom

etric m
concentrations urmka‘ m Casurement |

i Th ang i
(Ra), interng and extemng| X K. The risk

echnique is used to amalyze the activl?
- factors such as Radium equivalent activitf
Indh
ex. absarbed dose rate, indoor and outdoor a1

35

effective dose and Radioactive Level index were also calculated from the esti d value of
the specific activity of **Ra, **Th and “K. It is concluded that the radiological paramelers

are normal and safe for the construction of dwellings.
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INTRODUCTION

Recent developments in crystal engineering techniques have shown thay the
design of hybrid inorganic-organic compounds leads to the formation of materials with
specific structural, magnetic, conductive and optical properties{ Krishna Kumar et al, 2005).
In the hybrids of the form Aa[MX4]. where A is an organic cation usually a protonated base
such as alky| amine or heterocycelics such as morpholines, pyridines or pyrimidines, M is a
transition metal ion and X is a halide, ionic and covalent layers are interconnected by non-
covalent interactions leading to a three dimensional crystal lattice. Hybrid compounds of
Cu(ll) has gained attention due to the importance of Cu(Il) in bicinorganic chemistry.

The hybrid inorganic-organic compound based on benzothiazole moiety is seldom
reported. Benzothiazoles are biologically and industrially important compound with wide
applications. [t shows anticancer, antimicrobial, antidiabetic, antioxidant and HIV inhibiting
properties along with interesting photochemieal properties like luminescence or fluorescence.
Here we report the synthesis, crystal structure and Spectroscopic studies of a new organic-
inorganic hybrid compound comprising square planar CuCL* anion and almost planar 2-(4-
methoxyphenyl)b:nzo‘thiamlium, (mpbH) cation,

EXPERIMENTAL

B

diffraction (Scheme -1). Yield.
N, 4.06; 5, 9.29; C1, 20.55:
20.25; Cu, 9.1} 5

9%, Elementa) Analysic Caleulated: €, 4874 350
Cu, 921, Found: C, 48.22; H. 342: N, 4.00 S. 9.18: CL

M=0H
2 CyqHyNOS + CuNO,), 3H0 sgnor (CqqHyzNOS)CuC, + 2HNO, +3H,0

el ReRxth fmpbh),cuct,)
Scheme-1

RESULTS AND DISCUSSION
1.Spectroscopic characterization

The IR spectrum of ligand and its hybrid complex are quite silimar. The bands in
the 1600-1380 range is due to averall ring skeletal (benzene and thiazole ring) stretching
mode. Bands in the region 1308-962cm™ comespond (o the CH- in plane deformation
while out of plane deformation are observed in the range of 860-726cm™ (Gordana et al,
2007) The N-H bend, formed by the protonation of benzothiazole ring nitrogen in the
complex. form an additional broadband at 343%m™ in the spectrum of the complex.
Important IR bands and its assignment is give in the table below.

Table-1 Important IR bands and its assignment

[ compaund \’(N-H}| viC=N) | v(C=S) | W(OCH;) vibenzothiazole ring)
L1 I 1597 687 | 1021.434 1600-1380
(CsHjaNSO),CuCl 3439 | 15%4 687 | 1021,434 1600-1380
|
1 |
|

The solid state electronic spectrum of the complex shows poorly resolved peaks at
620nm, 660nm and 740 nm comesponding to !ng'— 1B., : ZAQ — ’!3.5 and 7E,' - ’Bu
transitions in a square planar complex having Duy symmetry . The electronic spectrum of
the compound in acetonitrile exhibit four absorption bands at 256, 294, 357 .-md 4?6:.:,,
Strong band at 357 nm (e = 2576) corresponds to Cl — Cu LMCT transitions and a

90
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ohservation.

The compound exhibits thennochromism. Thermochromic compound change

colour on heating and revert 1o the original colour an cooling. On heating to around
180°C, the green colour of the solid (mpbH):CuCly changes o yellow and revert o green
colowr on cooling. 1 is most likely that the green to vellow thermochromic transition
corresponds to a Da— Day distortion of the CuClL™ fon due 1o a change in its trans
angle. thereby changing the hydrogen bonding network of the entire cr)'st_al (Riley et al,
1998), This property gives ample scope for the application of this novel compound in

optical memeory storage devices

2.Magnetic study

Inorganic-organic hybrid complexes exhibit interesting magnetic behavior, There
are reports of lybrid  compounds exhibiting  abnormal magnetic moments
(Kobayashi er al..). Therefore,
characterization of hy brids,

Compound (mpbH)

magnetic mament measurement is an important tool in the

“CuClLi have a room temperature magnetic moment of 1,15 BM.

Such low magnetic moment is usually observed in compl |

with low-di ional
antiferromagneti . .
ic exchange pathway due 1o imegular stacking or having some sort of

lecul iafi irec i
molecular association through direet Cu-Cu interaction and/or magnetic exchange through

bridaing I : " :
ridging lganlds But single crystal data and electronjc spectrum rule out any possibility of
direct Cu-Cu interaction in this compound.  Therefore

o low magnetic m ; be due
10 variations in the spin alignment of Cucl> —— g oment may

ue to imegular stacking, which are

L

encapsulated between layers of mpbll* cations interee i by bifurcated hyd

bonding, short contacts and n-imeractions resulting in antiferromagnetic exchange
pathways,

The typical temperature dependence of the magnetic moments investigated in a
field strength of 0.4 Tesla aver the temperature range 20-300 K for (mpbH);CuCly) are
shown in Figure 1. The magnetic moments are found to increase with decrease in
temperature following o fluctuating mode.  This investigation reflects the critical

fuctuations in magnetic moments with increase in temperature due to structural phase

ions via rearrang, of hydrogen bonds within the crystal lattice

are
oo8

E‘uu:

i
aoa
ooz
eeo

e L] 108 150 100 %0 200
Temperature(k)

Fig. 1. Temperature dependence of magnetic moments for copper hybrids in a field
strength of 0.4 Tesla between 20K and 300K
3.Crystal structure

The ORTEP view of (mpbH);CuCly with atom labeling scheme is shown in Fig.l.
The compound crystallizes in P-1 space group and contains discrete square-planar cuCl™
species held between layers of 2-{4-methoxyphenyl)benzothiazolium, (mpbH") units, by
hydrogen bonding. resulting in a 3D crystal lattice(Fig.2.). Each CuCls™ anion unit is
interacting with six mpbH units in different layers as shown in Fig.3. Each organic layer
contains mpbH monomers held together in a zig-zag manner by non-classical hydrogen
bonds and dihydrogén bonds . These supramolecular chains, oriented antiparallely along b-

cell direction. cross link together by pi-pi stacking interactions at perpendicular distance

92
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Fig 3. Interactions between CuCl* angd mpbH" units (1), pi-anion interaction (2).

CONCLUSION

thermochromic, green 2-(4-methox

¥pheny] P
(CLHENSORCuCL, g the first W) benzothiazolium tetrachlorocuprate(I[),

Orgatic-inorganic  hybrig co-crystal of a
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electron diffraction pattern of the synthesised sample showed spots together with rings indicating
polycrystalline nature. The size of the crystallites, calculated using DebyeScherrer Formula
(<30nm), Transmission Electron microscopy (100-300 nm) and Scanning Electron Microscopy
(60-200nm) confirmed the presence of irregular aggregates of nano-crystals. Functional group
analysis of the sample done using Fourier Transform Infrared studies (FTIR) showed the presence
of two sharp peaks around695 nm and 480 nm assigned to asymmetric stretching vibration of
Al/NiOgoctahedra and their bending vibration respectively’. The elemental compositional analysis
using Energy Dispersive X-ray analysis shows that the sample contains La, Al and Ni and O alone
in atomic percentage without any foreign elements. The thermomagnetization curves M(T) under
field cooled (FC) cycle shows that with decreasing temperature moment increases and shows no
magnetic transition. The paramagnetic moment were theoretically calculated and obtained
experimentally through curie-weiss fit and are found to agree with each other.Magnetic Hysteresis
is absent with a little remanence (Mg) and coercivity (Hc). Moment shows a rapid increase with
increasing applied magnetic field without saturation.

>
FO3086.

““"Role of nickel oxide in enhancing the electrochemical oxidation of dopamine at nickel oxide
doped solar graphene modified glassy carbon electrode.

Mary Nancy T.E'., Anitha Kumary” V and K Sreevalsan’
1.Department of Chemistry FMN College Kollam
2.Department of Chemistry Sree Narayana College for Women Kollam
3.Department of Chemistry Sree Narayana College Kollam

Graphene is a two dimensional sheet of SP? hybridised carbon atoms in a hexagonal
honeycomb lattice. Its novel properties can be exploited for modification of electrodes used in
sensing of many useful molecules. The electrocatalytic oxidation of dopamine (DA) at bare glassy
carbon electrode (GCE), solar graphene modified GCE (sG/GCE) and nickel oxide doped sG/GCE
(NiO-sG/GCE) was investigated in 0.IM (pH 4) phosphate buffer solution (PBS). The oxidation
process and its kinetics were studied using cyclic voltammetry (CV) and chronoamperometry
(CA). Enhanced kinetics for the oxidation of DA was observed at NiO-sG/GCE compared to bare
GCE and sG/GCE. The CV peak separation of DA which was about 316mV at bare GCE
decreased to 92mV at sG/GCE and to 70mV at NiO-sG/GCE. The values of diffusion coefficient
and transfer coefficient of DA at NiO-sG/GCE were higher than that at sG/GCE and bare GCE.
The rate constant for the oxidation of DA also showed a hundredfold increase at NiO-sG/GCE
compared to sG/GCE and bare GCE. All these are prospective pointers to the enhanced catalytic
activity of NiO-sG composite for the oxidation of DA. Very low detection limit for DA was also
achieved as a result of nickel oxide doping.

FO3087.

Asymmetric Catalysis Using Functionalized Carbon Nanotubes

Kalluri VS Ranganath , Mahendra Sahu, Melad Shaikh
Guru Ghasidas University (Central University), Bilaspur-405009

The carbon nanotubes (CNTs) exhibit fascinating electronic, mechanical and electronic
properties with a wide range of applications. The modification of active metal surfaces, to create a
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Dr. K.V. Radhakrishnan

Principal Scientist,

National Institute for Interdisciplinzty
Science and Technc.ogy
Thiruvananthzpuram.

Email: radhu@:ist.res.in

Tapping the potential of hottest hotspot of the World
biodiversity:Phytochemical profiling of medicinal Plants from SAF: YADRI
(WesternGhats)

Information and knowledge on the chemistry, the availability pattern of the
biochemical compounds vis-a-vis the ecology of such plant species and the nutrition
value of most of the Kerala’s food and health biodiversity is woefully inadequate today.
Many of the traditionally cultivated or conserved species that have historically contributed
to food, nutrition and health needs of the people (often those belonging to the poor and
vulnerable sections) became neglected! It is imperative therefore for botanists, socia’
scientists, agricultural scientists; natural product chemists, medicinal chemists, nu“rition
experts and biochemists to work together with the local community to produce zvidence
based knowledge that will help to take better decisions for the sustainable inznagement
of this dying biodiversity of India.

Along this line, we undertook the phytochemical and bio-evaluation of a selected
group of high priority plants of Kerala for food, nutrition and health, with special emphasis
on plants with proven activity based on traditional knowledge (Ayurveda iraditional
healing practices, folk claims and oral health traditions of Kerala).
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Dr. Manohar D. Mullassery

Assistant Professor,

Department of Cheinistry

Fatima Mata National College (Autonomous),
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Email: mdmullassery@gmail.com

Applications of Computational Quantum theory

Quantum mechanics gives a mathematical description of the behavior of electrons
ri;that has never been found to be wrong. However, the quantum mecharical equations
ise have never been solved exactly for any chemical system other than the hydrogen atom.
i Computational Chemistry is the modeling of chemical phenomenon using computers
verather than chemicals. The entire field of computational chemistry 1s built around
., approximate solutions. Some of these solutions are very crude and others are expected
S ci;to be more accurate than any experiment that has yet been conducted. There are several

implications of this situation. First, computational chemists require knowledge of each
‘approximation being used and how accurate the results are cxpected to be. Second,
naFobt.aining very accurate results requires extremely powerful computers. Third, if the
Inifequations can be solved analytically, much of the work now done on supercomputers

tie could be performed faster and more accurately on a PC.

Fhe, Computational chemistry is used in a number of different ways. One particuiarly
Ide important way is to model a molecular system prior to synthesizing that molecule in the
1l laboratory. Although computational models may not be perfect, they are often good
% enough to rule out 90% of possible compounds as being unsuitable for their intended
use. This is very useful information because synthesizing a single compound could require
months of labor and raw materials, and generate toxic waste. A second use of
computational chemistry is in understanding a problem more completely. There are some
properties of a molecule that can be obtained computationally more casily than by
experimental means. There are also insights into molecular bonding, which can be obtained
from the results of computations, that cannot be obtained from any experimental method.
Thus, many experimental chemists are now using computational modeling to gain
additional understanding of the compounds being examined in the laboratory. As
. computational chemistry has become easier to use, professional computational chemists
have shifted their attention to more difficult modeling problems. No matter how easy
computational chemistry becomes, there will always be problems so difficulr that only
an expert in the field can tackle them. '
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3 Elcctrochemical Performance of Reduced G
’ ¢ ra ‘
gohat¢ Coated Glassy Carbon Electrode Phene Oxide
. ) S. Raj Soorya, S.Renjini, T.E. Mary Nancy*
i : .
Wy » Graduate & Research Department Chemistry, Fatima Mata National College
(Autonomous)’ Kollam, 691001, Kerala. Email: mnancyjem@gmail.com g

ABSTRACT

Reduced graphene oxide (RGO), was synthesized by solar exfoliation of Graphite
 Theas prepared RGO was characterized by Raman spectroscopy, Fourier transform
i JR) spectroscopy and Cyclic Voltammetry (CV). RGO coated glassy carbon
) .dectrode (GCE) exhibited higher sensitivity towards the electrochemical redox behaviour

| of potassium ferricyanide compared to bare GCE. The excellent sensitivity of the RGO
Y odified GCE (RGO/GCE) was due to the presence of edge planes and oxygenated
 defects in RGO; which were confirmed by Raman and FTIR spectra.

i

D. C. Marcano, D. V. Kosynkin, J. M. Betlin, A. Sinitskii, Z. Sun, A. Slesarey,
LB. Alemany, W. Lu, J. M. Tour, Improved synthesis of graphene oxide, ACS

Nano 4 (2010) 4806 - 4814.

V, Eswaraiah, S. S. J. Aravind, S. Ramaprabhu, Top down method for synthesis of
highly conducting graphene by exfoliation of graphite oxide using focused solar
radiation, J. Mater. Chem. 21 (2011) 6800 - 6803.

K. N. Kudin, B. Ozbas, H. C. Schniepp, R. K. Prud’home, I. A. Aksay, R. Car,
Raman Spectra of Graphite Oxide and Functionalized Graphene Sheets, Nano.
Lett. 8 (2008) 36 - 41.
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