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POSTCOLONIAL TRAVEL WRITING: SOME CRITICAL PERSPECTIVES

Sneha Elcy Jacob, Assistant Professor, Department of English, St Thomas College, Ranni, Kerala
Dr. Asha Susan Jacob, Associate Professor, Postgraduate and Research Department of English, St

Thomas College, Kozhencherry, Kerala

Abstract
Postcolonial travel writing is a relatively new entrant in the field of travel writing. Travel

narratives in general have been considered, until recently, as embedded in colonial prejudice. But
postcolonial travel writing has subverted such notions of coloniality in the genre by demonstrating the
genre’s potential for cultural critiquing. However, critics still maintain divergent opinions with regard
to the authenticity of the anti-colonial stance of this sub-genre. Some critics are of the opinion that the
practitioners of this genre project an ethical and political sensibility against cultural otherness in their
works, whereas some others maintain that the medium is still a vehicle for cultural prejudice. Hence
the issue remains contentious and unresolved.
Keywords: Postcolonial, Travel, Culture, Colonial, Anti-colonial

The history of travel dates back to antiquity. Writing and travel are closely associated and the
traveler’s accounts are as old as fiction itself. Travel is a very multifaceted event that incorporates
diverse movements: real or imaginary, physical or mental, temporal or spatial and so on. Hence, as a
genre, travel writing includes resources of varied narrative techniques, tropes and themes. Glenn
Hooper and Tim Youngs, in their jointly edited work Perspectives on Travel Writing, have included
essays that pertain to the several matters that apprise and inform the genre. In the introduction to this
book, they write: “One of the persistent observations regarding travel writing, then, is its absorption
of differing narrative styles and genres, the manner in which it effortlessly blends any number of
imaginative encounters, and its potential for interaction with a broad range of historical periods,
disciplines and perspectives” (3).

Travel writing is a large and ever-changing genre. Commenting on the protean nature of the
genre Peter Hulme and Tim Youngs remark that “stories emerging from space travel, from virtual
travel, and from the ‘travails’ of the world’s refugees and migrants will doubtless continue to extend
the genre in the years to come” (10-11). Lately, the genre has been acknowledged as an opulent
reservoir of materials for scholarly inquiries in the fields of history, anthropology, literature, and
culture. That the genre is a perennial source of information for other branches of knowledge and
situations of human lives is indicative of the growing range and scope for exploration and inquiry in
this field. That travel writing had been significantly effective in validating the European colonial and
imperial enterprise, is one of the numerous features that facilitated its admittance in the academic
fields. Investigations in this direction have exposed the role of travel narratives—particularly those of
the colonial period—in promulgating European hegemony over non-European cultures. However, in
the postcolonial era, many writers have used their travel narratives to critique European imperialism.
They have used different narrative modes, styles, and techniques to subvert the dominant tropes of
European colonialism and imperialism. This corpus of writing is generally classified as postcolonial
travel writing. Robert Clarke defines the genre thus:

Neither a genre (a variety of writing) nor a sub-branch of the literary field (a ‘social
space’ of moral, political, and intellectual contest), postcolonial travel writing
describes an eclectic and expansive corpus of journey literature, and a transnational
collection of authors and readers attuned to the legacy and persistence of past forms of
colonialism and imperialism, as well as the emergence of new modes of cultural,
economic, and  political dominance in the era of globalization. (1)

Postcolonial writing, in general, as a body of literature, emerged in the 1980s. However,
postcolonial travel writing, as generally understood, is a corpus of travel narratives that started
emerging in the late 1980s. They are marked by features that set them apart from other travel
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The co-adsorption of thymohydroquinone
dimethyl ether (THQ) and coumarin present in the
aqueous extract of Ayapana triplinervis on mild
steel and its protection in hydrochloric acid up to
323 K: computational and physicochemical studies

Jeeja Rani AT, a Asha Thomas,a Mathew Kuruvilla,b Muhammed Arshada

and Abraham Joseph *a

This study evaluates the corrosion inhibition property of the aqueous and alcoholic leaf extracts of the

medicinal plant Ayapana triplinervis. The major components in the extracts are thymohydroquinone

dimethyl ether (THQ) and coumarin. It is clear from the weight-loss studies that the water extract of the

leaves (AYW) is superior to the alcoholic extract (AYA) in terms of offering corrosion inhibition. The 96%

efficiency of 4% (v/v) AYW in 0.5 N HCl at room temperature changes to 84.62% at 323 K. The mixed-

type inhibition behaviour of AYW shows slight dominance in the anodic direction. Studies suggest the

multilayer adsorption of phytochemicals on the metal surface and that the adsorption follows the

Temkin model. Theoretical studies using DFT and BIOVIA Materials Studio investigations establish THQ

as a good inhibitor with high adsorption characteristics. Even though the concentration of coumarin in

the extract is low, its presence in the extract facilitates the adsorption of THQ on the metal surface,

which is evident from the MD simulation study. The changes in the surface topography and elemental

composition of the metal specimen in the inhibited and uninhibited solution are monitored by SEM and

EDX spectral studies. XPS data support the presence of both THQ and coumarin on the metal surface

and the existence of co-ordinate bonding between the metal's d orbital and the O atoms of THQ.

Theoretical and experimental studies support the mixed mode of adsorption of THQ as physisorption

followed by chemisorption.

1 Introduction

Corrosion, though undesirable, is an unavoidable natural
process leading to the destruction of metals and alloys. This
material deterioration leads to environmental pollution to
different extents including loss of resources, maintenance
problems, serious damage to the entire ecosystem, and
economic recession. In this context, researchers and scientists
all over the world are in search of better and viable remedies to
resolve these problems.1,2 The use of eco-friendly inhibitors is
one of the accepted strategies for managing material dissolu-
tion in aggressive environments. In the early days, we used
synthetic organic and inorganic compounds as corrosion
inhibitors. However, recent environmental issues have made
scientists and researchers focus on these issues before applying
different chemicals as corrosion inhibitors. Hence, research in
the area of corrosion inhibitors is targeted at environmentally

benign, economically viable, easily available, and more effective
materials in terms of efficiency over synthetic ones.3–5 Most of
these requirements could be met by the usage of plant extracts
as corrosion inhibitors. Extracts can be made from leaves,
stems, roots, bark, fruits, peels, seeds, owers, and from the
entire plant itself. The extracts serve as efficient inhibitors as all
plant parts are ‘reservoirs’ of many phytochemicals that possess
several heteroatoms, aromatic rings, electron-rich groups, and
heterocyclic ring systems. These phytochemicals alone or their
synergistic interaction make the plant extract an effective
inhibitor for different metals in different environments. These
organic inhibitors mitigate the corrosion rate mainly by getting
adsorbed on the metal surface through their polar functional
groups and multiple bonds, while inorganic inhibitors reduce
the corrosion rate by inuencing the anodic or cathodic
processes of corrosion.6 Vashi et al. demonstrated Bacopa
monnieri leaf extract as an efficient corrosion inhibitor for Al in
HCl. This inhibitor shows a maximum efficiency of 91.85% at
1.2 g L�1. EI-Housseiny et al. investigated the inhibition ability
of Cannabis plant extract as a mixed-type inhibitor for Zn in
0.5 M sulphuric acid using electrochemical methods. Umoren

aDepartment of Chemistry, University of Calicut, Kerala-673 635, India. E-mail:

abrahamjoseph@uoc.ac.in
bSt. Thomas College, Ranni, Pathanamthitta, Kerala, India

Cite this: RSC Adv., 2022, 12, 14328

Received 1st April 2022
Accepted 22nd April 2022

DOI: 10.1039/d2ra02109a

rsc.li/rsc-advances

14328 | RSC Adv., 2022, 12, 14328–14341 © 2022 The Author(s). Published by the Royal Society of Chemistry

RSC Advances

PAPER

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

2 
M

ay
 2

02
2.

 D
ow

nl
oa

de
d 

on
 1

0/
21

/2
02

2 
5:

46
:1

2 
A

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n-
N

on
C

om
m

er
ci

al
 3

.0
 U

np
or

te
d 

L
ic

en
ce

.

View Article Online
View Journal  | View Issue

aruna devy
Highlight



Jayakrishnan et al. 
Micro and Nano Systems Letters            (2021) 9:12  
https://doi.org/10.1186/s40486-021-00138-z

LETTER

Efficacy in degradation of carcinogenic 
pollutant sulforhodamine B by green 
synthesized silver nanoparticles
Ramakrishnan Jayakrishnan1* , Anju Joseph2 and Vinoy Thomas2 

Abstract 

Colloidal Silver nano-particles were grown at room temperature using leaf extract of Ocimum tenuiflorum. The silver 
nanoparticles suspended in the solution were found to be stable for over a period of 2 months. Structural, optical and 
photo catalytic behavior of the suspended silver (Ag) nano-particles (NPs) was characterized. From TEM analysis the 
size of the silver nanoparticles was estimated to be 25–30 nm. Our findings suggest that the ratio between the molar-
ity of AgNO3 and the volume of leaf extract does not have any role in controlling the size of the Ag nano-particles. 
These green synthesized Ag nano-particles exhibit degradation of the carcinogenic organic pollutant sulforhodamine 
B in absence of light.

Keywords: Nano-fluids, Ag Nano-particles, Photo-catalysis

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Introduction
The emergence of nanotechnology and nano-medicine 
has opened an arena for research on bio-compactible 
materials with therapeutic potential. Silver is widely 
used in anti-microbial medicines, and in anti-biotic coat-
ings on surgical equipment [1]. Silver exhibits the high-
est thermal and electrical conductivity among all known 
metals. Biological activity of silver has been attributed 
to the  Ag+ ion [2]. The advancements in the field of 
nano-science resulted in development of Silver nano-
particles (Ag-NPs) which exhibit unique physical and 
chemical properties [3]. The chemical stability, ability to 
exhibit localized surface plasma resonance, photo-cata-
lytic activity and high conductivity resulted in renewed 
research interest on this material [3–5]. With the advent 
of new research tools and techniques Ag-NPs have dem-
onstrated their applications in opto-electronic devices, 
food industry, cosmetics and antifungal effects and have 

eventually improved the tumor-killing properties of anti-
cancer drugs [6–9].

Compared to physical and chemical methods that are 
trending the green route stands at advantage in being 
less dependent on requirements of solvents, capping 
agents and reducing agents [10–12]. Ocimum tenuiflo-
rum also called the “Queen of the Herbs” is widely used 
in Indian Ayurveda for its diverse healing properties [11]. 
The leaves of Ocimum tenuiflorum contain a diversity of 
ingredients that have biological activity, including sapo-
nins, flavonoids, triterpenoids, and tannins [10–12]. It 
is well established that the biological activity of AgNPs 
is governed by factors like surface chemistry, size, size 
distribution, shape, particle morphology, particle com-
position, coating/capping, agglomeration and the type of 
reducing agents used for the synthesis of AgNPs [13–15]. 
The use of Ocimum tenuiflorum leaf extract for the pro-
duction of Ag-NPs has not been reconnoitered exten-
sively [16, 17]. The use of the medicinal plant extract also 
opens up the possibility of synthesizing bio-compactible 
Ag-NPs that may find diverse applications [18–20].

Sulforhodamine B is a carcinogenic dye which is used 
by scientists as a classical aromatic pollutant to study 

Open Access
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Phytochemical screening of Hemigraphis colorata 

(Blume) H.G. Hallier 

 
Devi Priya M, Vinod Kumar TG and Francis Mathew 

 
Abstract 

Hemigraphis colorata (Blume) H.G. Hallier (syn: Hemigraphis alternata, family: Acanthaceae), is an 

exotic plant adapted to India. It is a versatile low-creeping perennial herb mostly valued as an ornamental 

plant. Since remote past, the leaves are ground into a paste and applied on fresh cut wounds to promote 

wound healing. Clinical studies also highlight its significant antimicrobial, anti-diabetic and anti oxidant 

activities. The present investigation present study was focused to evaluate the pharmacognostic and 

preliminary phytochemical properties of H. colorata leaves. The morphological and anatomical 

characters, quantitative microscopy, powder microscopy and the behavior of powdered sample with 

different reagents were recorded. Pharmacognostic study of crude drug would be essential for any 

advanced pharmaceutical research on this plant. 

 

Keywords: Hemigraphis colorata, Leaf, Phytochemical 

 

Introduction 

Hemigraphis colorata is an excellent indoor and outdoor plant, chiefly grown because of its 

attractive and vivid foliage. It prostrates and spreads with rooting stems when grown on 

ground, and on hanging baskets it cascades over beautifully. It is also used to decorate 

aquariums and goldfish bowls. The plant is well adapted to live in tropical climate. The plant 

is known by several vernacular names such as Aluminium plant, Cemetary plant, Metal leaf, 

Red flame Ivy, Waffle plant, Java Ivy etc. In Kerala it is known as ‘murikootti’ or ‘murian 

pacha’ (Fig 1). 

Hemigraphis is a versatile low-creeping perennial herb that reaches a height of 15 to 30 cm. 

The leaf has metallic purple lustre on upper surface and a solid dark purple on ventral side. 

The leaves are opposite, ovate to cordate, serrate-crenate, about 2 to 8 cm long and 4 to 6 cm 

wide, bearing well-defined veins. It blooms irregularly throughout the year in the tropics. 

Flowers are small (1 to 1.5 cm diameter), five lobed, bell shaped with imbricate bracts. These 

are white in colour with faint purple marks within and appear in terminal 2 to 10 cm long 

spikes. Capsules are small, slender, oval, linear and light green in colour. Seeds are small, flat 

and white in colour [1-3]. 

 

 
 

Fig 1: Habit of H. colorata 
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REFUGEE RESOURCES AND LABOUR MARKET INTEGRATION: A STUDY OF SRI 

LANKAN TAMIL REFUGEES IN TAMIL NADU, INDIA 

MANEESH P1*, BENNY GEORGE2, A. JAYAKODI3 AND M. YESURAJAN4 

1: Assistant Professor, Department of Arts, KL University, Vaddeswaram, Vijayawada, Andhra 

Pradesh, India 

2: Assistant professor, Department of Economics, St.Thomas College, Ranny, Kerala. 

3: Assistant Professor, Department of Economics, Government College for Women (Autonomous), 
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*Corresponding Author: Maneesh P  

5:  
6:  

https://doi.org/10.31032/IJBPAS/2022/11.1.1094  

ABSTRACT 

The growing population together with higher literacy and improved standards of living have 

made the issue of educated unemployment a major one and suddenly, the interest for activities out in 

the public sector has expanded. Be that as it may, the residential work advertise has encountered work 

lack and higher wage rate. The entry of refugees in the local work advertises close-by government 

approved camps is by all accounts an answer for the work deficiency in an incredible degree. There is 

no legitimate system for work that are available to Sri Lankan Tamil camp living refugees however 

evacuees are utilized in the chaotic part to enhance their employment. The refugees who relocated 

from the north and eastern territories of Sri Lanka were agriculturists and fisher folk. In Tamil Nadu, 

the work accessibility was restricted. They had to work as daily workers and take up salary generation 

exercises justified thorough physical work. The Indian Government has been providing education to 

refugee youngsters without having the arrangement for work opportunities in the public segment. 

Along these lines, refugees depend generally on the chaotic area for their salary. For the study, the 

researcher has visited a refugee camp in Thiruvallur district, Tamil Nadu and assembled data by the 

Received 10th June 2021; Revised 11th July 2021; Accepted 20th Aug. 2021; Available online 15th Jan. 2022 
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Study of Heavy Metal contamination of Water bodies
collected from flood affected area-Mammukku, Ranni, 

Pathanamthitta District, Kerala, India. 

R. Aruna Devy and Gauri Lakshmi 

Department of Zoolog. St. Thomas College, Ranni, Pathanamthitta Dist., Kerala, India, PIN- 689673

Corresponding author: arunadevy@yahoo.com 

Abstract Physical and chemical paramcters degrade water causing health issues in living organisms. The present Studyexamines the vanaion in these parameters in Pamba River at Ranni. Water were collected from five different sources at Mamukku Ranni and tested at CEPCI Kollam. The study showed that the water quality at Ranni is fit for domestic usein terms of heavy metals. But BOD levels were elevated due to the pressure of organic waste that could have been entered due to the presence of chemical and sewage wastes in water bodies at Ranni. Among the five heavy metals (Cadmum,Chromiunm, Lead, Mercury and Copper) Copper and Chromium were below the standard limit and the other three heavy netals Lead, Cadmium and Mercury was below detected level. The regular water treatment methods adopted in the area duc to roccnt flood may be the result of water quality in Ranni with respect to heavy metals. The physical parameters like pH of war sources in Ranni is normal except well water which slightly acidic due to chemicals runoff and wastewater discharge The TDS levels are normal in all five sources but BOD levels are elevated due to the presence of organic wastes entered from chemical and sewage disposal in water bodies. 

INTRODUCTION 
Pamba River is the third largest river in the South Indian State of Kerala. It originator from Pulachimalai hill in the Peerumedu Plateau in the Western Ghats at an altitude of 1,650 meter and flows through chittar, Vadasserikada, Ranni etc. before emptying into the Vembanadu Lake, while another branch flows directly Via Karuvatta into Thottappally Spillway. The River enriches Pathanamthitta, Alappuzha districts of Kerala State.
Physical and Chemical Parameters include heavy metals, trace organic compounds, TDS, BOD 

drinking water quality. Chemical Parameters tend to pose more of a chronic health risk through buildup of heavymetals although some compounds have immediate impact. Physical Parameters affects aesthetics and taste of water and may contribute complication of removal of microbes. 
Due to the lack of conservation and protection by human beings, the Pampa is under the threat of Pollution. It is 

now though to be affected by heavy metal pollution after the recent flood in Kerala. Heavy metals are after assumed 
to be hignly toxic or damaging to the environment. Chromium, Arsenic, Cadmium, Mereury and lead have the 
greatest potential to cause harm account of their extensive use, the toxicity of some of their combined or elemental 
forms, and their widespread distribution in the environment [1] Some of them are carcinogen; causes degenerative bone diseases damages nervous system, 

Heavy mctals degrade water causing health issues in plants, animals and people, when they become concentrated 
as a result of industrial activities (2]. Common source of heavy metals in this context include mining and industrial 
wastes, vchicle emission, lead-acid batteries, fertilizer, paints and treated timber aging water etc. 

Copper is a naturally occurring metal found in rock, soil, water and sediments. All small amount of copper is 
Cssential for good hcalth. Exposure to high doses of copper can cause health problems. Short-term exposure to high 
levels of copper can cause gastrointestinal distress. Long-term exposure and severe cases of copper poisoning can 
cause anaemia and disrupt liver and kidney functions. The major source of copper in drinking water is corrosion ot 

PH, ete. for 

International Confevence on Eucrgy and Environment 2019 ((CEE 2k19) 
AIP Coaf. Proc. 2287, 020027-1-020027-6, hiups:/doi. ong/10.1063/5.0029897 
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EMPOWERMENT THROUGH EDUCATION: THE CONTRIBUTIONS OF CHAVARA 

KURIAKOSE ELIAS 

DR. DEEPA ROSELIN JOSEPH 

Assistant Professor, Thomas College, Pazhavangady P.O, Ranni, Kerala, India 

ABSTRACT 

St. Chavara Kuriakose Elias, a luminary among the topmost social reformers of India, was the leader of Syrian 

Catholics in Kerala, India. He can be considered as the morning star of social reformers, and he was such great 

revolutionary who came before the time. The general trend of stagnation during his time was surpassed by his 

luminous vision, vibrant actions and educational and literary assignments. Along with the duty as a priest in the 

church, he could render a great service to the general public of Kerala irrespective of caste, creed and colour. The 

Catholic Church raised him to the status of a saint on 23rd Nov 2014. This study aims at describing the contributions 

of Chavara in the educational upliftment of his fellowmen, in a caste ridden society, where their conditions were 

deplorable.  

KEYWORDS: Downtrodden, Education, Empowerment, Society & Women 

Received: May 09, 2020; Accepted: May 29, 2020; Published: Aug 04, 2020; Paper Id.: IJHRDEC20202 

1. INTRODUCTION 

The British and Indian administrators, who were actuated by liberal impulses introduced even in the early decades 

of the 19
th

 century, a series of administrative and social reforms with a view to modernize the administration and 

society of Kerala. By the 19
th

 century, Kerala witnessed a new era of peace and progress, which resulted in a 

renaissance of its own. The progress of social change in Kerala society during the 19th century has been interpreted 

as the output of the interplay of several internal and external factors like introduction of Western education, work of 

Christian missionaries and the progressive works done by the rulers of that time.  

The role played by Saint Kuriakose Elias Chavara (1805-1971), a spiritual colossal figure in this regard 

cannot be confined into a water tight compartment. Saint Chavara was a radical and total transformer, not merely a 

saint confined to the Church and the Christian community, but who shed light and paved new paths for the wider 

humanity in general. He was an integral transformer, who contributed immensely to the overall growth of the 

19
th

 century Kerala. He is remembered for his various contributions to the socio-cultural development of Kerala. He 

was endowed with exceptional creative and leadership qualities.  

2. OBJECTIVES AND METHODOLOGY 

The general objective is to identify the role played by Chavara Kuriakose Elias for the empowerment of Kerala 

society, using education as the medium. The specific objectives are 

• To identify the status of Kerala society in the 18
th

 and 19
th

 centuries. 

• To analyze the socio economic status of the marginalized sessions in Kerala, during the 19
th

 century  

O
rig

in
a
l A

rticle 
International Journal of History and Research 

(IJHR) 
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ORIGINAL ARTICLE

Excellent protection of mild steel in sodium chloride

solution for a substantial period of time using a

hybrid nanocoating of poly vinyl alcohol and

Titania

P.K. Jaseela a, Mathew Kuruvilla b, Linda Williams a, Chinju Jacob b,

K.O. Shamsheera
a
, Abraham Joseph

a,*

aDepartment of Chemistry, University of Calicut, Calicut University P O, India
bDepartment of Chemistry, St Thomas College, Ranni, Pathanathitta, India

Received 29 April 2020; accepted 2 July 2020

Available online 9 July 2020

KEYWORDS

Nanocomposite;

Hybrid material;

TiO2;

PVA;

Corrosion inhibition

Abstract The production of eco-friendly hybrid sol–gel coatings for long term protection of metal-

lic substrates from aggressive environments was one of the emerging areas, competing with conven-

tional chromate and phosphate coatings. Herein, a nanocomposite has been synthesized from TiO2

and PVA through a novel sol-gel route and the structure and morphology of the same was charac-

terized using X-ray diffraction, FTIR, UV–Vis spectroscopy, FESEM with EDAX, and AFM stud-

ies. The flower-like structured composite offers excellent corrosion protection properties in NaCl

solution of sea water salinity. Impedance and polarization studies were carried out to monitor

the anticorrosion performance of the materials coating. This coating on mild steel offers 98% inhi-

bition efficiency in NaCl. The influence of loading PVA on TiO2 and its effect on corrosion effi-

ciency have also been investigated. It is found that an optimum weight of 20 wt% PVA is

required in the composite for beneficial corrosion resistance. 92% inhibition efficiency is registered

by the coated MS in NaCl solution after 40 days of exposure and is quite encouraging compared to

many of the recent reports. The Ti–O–Ti, and Fe-Ti-O linkage along with compactness and adher-

ence of the material together contribute to better blocking of steel corrosion.
� 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The design and fabrication of flexible nontoxic hybrid materi-
als in simple and viable methods are needed to meet the
demands of industry for various purposes including the protec-

tion of metals/materials from aggressive environments. Mild
steel is a common material used in industries due to low cost,

* Corresponding author.
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Nanoparticles (NPs) have been integrated into health, food, feed, space, chemical, and cosmetics industrieswhich
call for a green and benign approach to their synthesis. Green chemistry has paved way for the development of
eco-friendly approach for the synthesis of NPs. Green synthesis of nanoparticles is an approach of developing
nanoparticles using different biological components such as microorganisms, plants and other bio-regenerable
materials. The natural strains and plant extract secrete some phytochemicals that act as both reducing agent
and capping/stabilizing agents. Intracellular enzymes in microorganisms are capable of reducing metal ions
which accounts for the feasible formation of NPs. Plant based nano synthesis gained preference owing to the
great biodiversity, safest implementation, cost effective and easy synthesis of nanoparticles in large scale. Nano
zinc oxide (ZnO) is a versatile material that has been functional in numerous areas. Green synthesized ZnO
NPs are nontoxic, biosafe and biocompatible. Further these nanoparticles are also used as drug carriers and in cos-
metics and pharmaceutical industries. The review assembles the recent advancement in applications of
phytogenic ZnO NPs.

© 2021 Elsevier B.V. All rights reserved.
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Structural and temperature dependent dielectric properties of 
nanocrystalline PbTiO3 synthesized through auto-igniting 
combustion technique 
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A R T I C L E  I N F O   

Keywords: 
A. Ceramics 
B. Nanoparticles 
C. Combustion synthesis 
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E. Ferroelectric 

A B S T R A C T   

Nanocrystalline PbTiO3 has been synthesized through an auto-ignited combustion method. The structure of the 
powder was examined using X-ray diffraction, thermogravimetric analysis, differential thermal analysis and 
Fourier Transform Raman spectroscopy. Rietveld-refinements were performed in order to determine the struc-
tural parameters of the material. The crystalline size of the particle was calculated using Scherrer formula and 
examined using transmission electron microscopy. The nanopowder could be sintered to 95% of the theoretical 
density at 1100 �C for a short duration of time 2 h. The microstructure of the sintered surface was examined using 
scanning electron microscopy. The variation of dielectric properties of the specimen was studied at different 
frequencies and temperatures. A maximum of dielectric constant 30901 obtained at 50 Hz when the temperature 
is 500 �C (near transition temperature, Tc). The excellent dielectric properties of the PbTiO3 ceramics at different 
conditions assure the sample is useful to many electronic devices.   

1. Introduction 

Lead titanate (PbTiO3), which exhibits a perovskite structure and a 
very high Curie temperature of 490 �C, belongs to the most important 
ferroelectric and piezoelectric families [1]. In earlier studies, its sym-
metry at room temperature was correctly determined to be tetragonal. 
The lattice parameters were measured to be a ¼ 3.89 Å and c ¼ 4.13 Å 
and which were later corroborated by other authors [2,3]. This gives a 
unit cell tetragonality ratio (c/a) of 1.062 for lead titanate. On heating to 
approximately 490 �C, the crystal undergoes a first-order phase transi-
tion to a cubic phase. Shirane et al. and later Mabud et al. carried out 
temperature-dependent measurements of the lattice parameters, 
revealing that the volume of the unit cell showed a slight decrease up to 
the transition temperature, beyond which it rose [4,5]. The separation of 
the c and a axes became smaller with temperature in the tetragonal 
phase, with a sudden decrease to zero at the phase transition point. 
PbTiO3 exhibits cubic perovskite structure and non-polar behaviors 
above the Curie temperature. This material has been applied to many 
useful electronic devices such as high energy capacitors, nonvolatile 
memories, ultrasonic sensors, infrared detectors, other electro-optic 
devices, etc. by utilizing their excellent dielectric, ferroelectric and 

piezoelectric properties exhibit at different frequencies and 
temperatures. 

Various techniques have been applied to prepare PbTiO3 powders 
[6–12]. Among the available solution-chemistry routes, combustion 
technique is capable of producing nanocrystalline powders of oxide 
ceramics, at a lower calcination temperature in a surprisingly short time 
[13–16]. 

In this paper, for the first time, the synthesis, characterization and 
vibrational spectroscopic studies of nanocrystalline PbTiO3 powder 
prepared through auto-ignited combustion method [17,18] is reported. 
The sintering behavior as well as the response of dielectric properties to 
different temperatures at radio frequency range is discussed in detail in 
this paper. 

2. Experimental 

The basic step for the preparation of PbTiO3 by the combustion 
method is to prepare an aqueous solution containing Pb and Ti ions. Pb 
ions were prepared by dissolving high purity Pb(NO3)2⋅6H2O (99%, 
Himedia, India) in double distilled water. Ti ions were prepared by 
dissolving C12H28O4Ti (>98%, Acros Organics, USA) in ethyl alcohol. To 

* Corresponding author. Tel.: þ91 9446738693. 
E-mail addresses: sureshrni@gmail.com (M.K. Suresh), jkthomasemrl@gmail.com (J.K. Thomas).  
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Abstract

In the wake of the unprecedented flood witnessed by Kerala in the year 2018, there has b 1 d
. H een rnuch discussion about the

vulnerability of the state to natura 1sasters. owever, the anthropogenic f; the topic is also worth inquiring into. Delving deep into the

relationship between sustainable <level acet of .
0Prnent and cataclysms of this sort, this paper attempts to study how unsustamable

developmental pla . . . . d d ns can tum natural disasters all the more disastrous, severe m magmtu e an measure. The study is cond
. .

ucted
with specific focus on how the flood has affected the economic and emotional well-being of the people of Ward No. 12 of

Pazhavangadi Panchayath, one of the worst affected areas of the Taluk of Ranni• Pathanamthitta District, Kerala. The major research
questions pertain to the anthropogenic aspects: the disaster with special emphasis on the economic, social and emotional impact of
the flood on the survivors. Attention is also given to analyse whether it is a healthy practice to sacrifice long-term and sustainable
developmental plans to achieve short-term ones, at the cost of the lives and livelihood of innocent people.

Keywords

Sustainable development, natural disasters, flood, economic, social, emotional impact. Introduction

In the days that followed the floods in Kerala during August 2018, there had been much discussion on the
causative factors of the recent spate of events. However, it is evident that the anthropogenic factors of the
same have been either convenieotly overlooked or not given adequate attention. Delving deep into the
relationship betwe~n sustainable development and calamities of this sort, there has been a surging curiositytn

36 . studies REYONO journal of interdisciplinaryarv 2019

Volume 8 Issue 2 Janu ·

!A

Natural Disasters and Sustainable Development

investigating how unsustainable developmental plans
can tum natural disasters all the more disastrous,
severe in magnitude and measure. The recent floods
should be seen as a wake-up call to look into the
aspects of the relationship between natural disasters
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Plants have a crucial role in maintaining fitness of human beings in one 

way or other. These medicinal plants with complicated secondary 

metabolites provide medicinal and curative properties. Medicines based on 

plant and plant products, is the tradition of Kerala, which is now used as 

the basis of many of the modern medicaments. There are many plants, 

which are used by folklore for the treatment of cuts, wounds and burns 

that promote the repair mechanisms in the natural way. Since our 

traditional knowledge is on the verge of extinction, the present study was 

undertaken to document some of the medicinal plants used by 

Malapandaram tribal community settled at Adichipuzha, near Ranni to 

treat cuts and wounds.  

 

……………………………………………………………………………………………………… 
*Corresponding Author:- Devi Priya M. 

……………………………………………………………………………………………………… 

Introduction:- 
Wounds have affected humans since prehistoric times and the treatment and healing of wounds is an art as 

old as humanity (Robson et al. 2001). It is defined as the disruption of the cellular and anatomic continuity of a 

tissue; it may be produced by physical, chemical, thermal, microbial or immunological insult to the tissue (Bennet 

1988), which results in an opening or breaking of the skin that cause disturbance in the normal skin anatomy and 

function. Wound healing process is a complicated series of event that begins at the moment of injury and can 

continue for months to years. It is a well organized biochemical and cellular event leading to the growth and 

regeneration of wounded tissue that restores the function and integrity of damaged tissues (Agarwal et al. 2009). It 

involves the activity of an intricate net work of blood cells, cytokines and growth factors which ultimately leads to 

the restoration to normal condition of the injured skin or tissue (Jaina and Patil, 2011).  

 

The presence of wide range of life-sustaining constituents in plants has urged scientists to examine these 

plants with a view to determine potential wound healing properties (Syed et al. 2008). These are not only cheap and 

affordable but are also safe as hyper-sensitive reactions are rarely encountered with the use of these agents (Narayan 

et al. 2011). These natural agents induce healing and regeneration of the lost tissue by multiple mechanisms. Several 

plant products have been reported to promote the process of wound healing, which contains bio-molecules like 

triterpenes, alkaloids, polyphenols, tannin, flavonoids (Sharma et al. 1990; Chithra et al.1995;  Suguna et al.1998; 

Shenoy et al., 2009; Francesko et al. 2011;  Gautam  et al., 2013).  Triterpenoids are known to wound-healing 

process mainly due to their astringent and antimicrobial property, which seems to be responsible for wound 

contraction and increased rate of epithelialisation (Scortichini and Rossi 1991). Saponins also promote wound 

healing process due to their antioxidant and anti-microbial activities (Senthil et al. 2011). Methods of preparation of 

the plant/part(s) for healing wound vary like fresh plant part, their juice, paste or decoction. The raw material base 

for drugs used for different conditions of wound such as ulcers, syphilitic ulcers, maggots, septic-wounds, cellulitis, 

purulative ulcer, diabetic carbuncle and other related disorders are derived from plants (Ramya et al. 2009). 
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Investigation of Phytochemicals, Total Phenols and 

Total Flavonoids Content of Two Anti-Arthritic Plants 
 

Christy K. Jose, Francis Mathew, N. A. Aleykutty 
 

Abstract:- Phytochemical investigation, total phenols 

and total flavonoids content of Strobilanthesciliatus root 

and Calophylluminophyllum leaves was carried out in 

the present inquiry. Various extracts of 

Strobilanthesciliatus root was prepared by sequential 

extraction separately with solvents ranging from polar to 

non-polar. Methanolic extract of 

Calophylluminophyllum leaves was prepared by 

maceration. The extracts were subjected to 

phytochemical screening, total phenols and total 

flavonoids estimation by using standard 

procedures.Total phenols and flavonoids content of 

methanolic extract of both the plants were comparatively 

higher and this may be due to the phytochemicals 

present in these extracts. 

 

Keywords:- Strobilanthesciliatus, Calophylluminophyllum, 

phytochemical screening, total phenols, total flavonoids. 

 

I. INTRODUCTION 

 

Natural sources such as plants have received 

considerable attention for discovery and development of 

leads as new drug molecules, because of its diversity. 

Strobilanthesciliatus Wall. ex Nees of Acanthaceae family is 
a extremely promising medicinal plant in Ayurveda, used in 

the treatment of inflammatory disorders (Thomaset al., 

2000).  The plant is used for a variety of ailments like 

rheumatalgia, lumbago, sciatica, limping, chest congension, 

strangury, fever, leucoderma, skin diseases, inflammations, 

cough, bronchitis, odontalgia and general debility (Warrieret 

al., 1994).The roots are bitter, sweet, causes production of 

heat, emollient, diurectic, febrifuge, diaphoretic,depurative, 

anti inflammatory, expectorant and tonic. 

CallophylluminophyllumL. of Clusiaceae family has been 

routinely used for the treatment of rheumatism, skin 
diseases, dysentery and bleeding piles (Nadkarni, 1954).  

The entire plant is medicinal and carries compounds such as 

xanthones, triterpenes, coumarins and glucosides. The anti-

inflammatory effect of C. inophyllumwas reported earlier 

(Saxenaet al.,1979). 

 

II. MATERIALS AND METHOD 

 

A. Plant collection: 

The roots of Strobilanthesciliates were collected from 

Ranny, Pathanamthitta, Kerala. The leaves of 

Calophylluminophyllum were collected from 
Changanacherry, Kottayam, Kerala. Both the plant 

specimens were authenticated by Dr. Vinod kumar T.G., St. 

Thomas College, Ranny.  

 

 

 

B. Extraction of plant material: 

The roots of Strobilanthesciliates were thoroughly 
washed, shade dried, powdered (1kg) and was subjected to 

sequential extraction separately with solvents ranging from 

polar to non-polar in a Soxhlet extractor. The extracts were 

concentrated to dryness.  The obtained extracts were kept in 

desiccators to remove moisture and stored properly until 

used. The extracts were administered to qualitative 

phytochemical investigation for recognition of various 

phytochemicals. Determination of tot.phenols content was 

done using FC reagent and tot.flavonoids content was 

approximated using AlCl3method. 

 
The leaves of Calophylluminophyllum were 

thoroughly washed, shade dried and roughly powdered (750 

gm). The powder was macerated with methanol in a round 

bottom flask for 7 days. To ensure the efficiency of the 

extraction the contents of flask were stirred intermittently. 

The essence was filtered and the filtrate was evaporated. The 

procured extract was kept in desiccators to abolish moisture 

and stored properly until used. The extract was subjected to 

qualitative phytochemical investigation for identification of 

various phytochemicals. Determination of tot.phenol content 

was done using FC reagent and tot. flavonoid content was 

approximated using AlCl3 method.    
 

III. PHYTOCHEMICAL INVESTIGATION: 
 

Phytochemical investigation was conducted as per 

standard procedure. (Trease and Evans, 1983; Harborne, 
1973). 
 

A. Test for alkaloids:  

Warmed a small amount of various extract with 8 ml 
of 1% hydrochloric acid separately, and filtered. The 

resultant filtrate were treated separately with Maeyer’s 

[Potassium mercuric iodide solution] and Dragendorff‘s 

reagents [Potassium bismuth iodide solution]. The presence 

of cream coloured precipitate for Maeyer’stest  or  reddish 

brown precipitate for Dragendroff’s test indicated the 

presence of alkaloids.  

 

B. Test for Glycosides: 

In Killer-Killani test, Gl. acetic acid containing traces 

of FeCl3 and concentrated H2SO4are added to each of the 

extract and observed for formation of red- brown color at the 
junction of two layers and blue green color at the upper 

layer indicated the presence of glycoside. 

 

In Borntrager’s test, benzene and few drops of dilute 

NH3solution are added to the extracts and noticed for 

formation of red-pink color. 

 

 Legal test: To the concentrated extract added few drops 

of 10% sodium hydroxide solution to make it alkaline 
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Evaluation of In-Vitro Antioxidant Activity of Two 

Anti-Arthritic Plants by DPPH° Method 
 

Christy K. Jose, Francis Mathew, N. A. Aleykutty 

 

Abstract:- The antioxidant properties of two anti-arthritic 

plants – Strobilanthes ciliatus and Canophylllum 

inophyllum was quantified by DPPH°  method. These 

plants are proved to be rich in phytochemcials like 

phenols, flavonoids, turpenoids, etc.  Roots of 

Strobilanthes ciliatus and leaves of Canophylllum 

inophyllum was taken for the study. The % inhibition of 

DPPH° was found and IC50 value was calculated.  From 

the results obtained it is found that a good correlation 

exists between phenolic phyto constituents & antioxidant 

property by DPPH° scavenging method. 

 

Keywords:- Strobilanthes ciliatus, Calophyllum inophyllum, 

DPPH°  scavenging method, IC50 value. 

 

I. INTRODUCTION 
 

Since ancient time, herbal medications find applications 

for relief of ailments (Maqsood et al., 2010).  As crude 
concentrates or their active constituents natural antioxidants 

are very adequate to inhibit the damaging processes formed by 

oxidative stress.  Medicines of natural origin are much safer 

than synthetic drugs. (Vongtau et al., 2005).  Antioxidants 

maintain or inactivate free radicals, often before they attack 

targets in biological cells.  The role of free radical reactions in 

disease pathology is well known and is found to be involved in 

many acute and chronic ailments in human beings, such as 

diabetes, atherosclerosis, aging, immunosuppression and 

neurodegeneration.  

 

The antiarthritic properties in plants are greatly influence 
by the antioxidant activity.  There are a number of plants used 

for the treatment of arthritis in traditional medicine.  In the 

present study the roots of Strobilanthes ciliates and leaves of 

Calophyllum inophyllum was selected because both these 

plants are traditionally used for the treatment of arthritis. The 

extracts of both plants on qualitative phytochemical 

investigation was found to be rich in Phenolics, Flavonoids, 

Glycosides, Terpenoids, Sterols and saponins.  Determination 

of total phenol content and total flavonoid content of the 

extracts revealed high phenolic and flavonoid contents in both 

the plants. Therefore the present study was aimed to analyse 
the extracts for antioxidant activity by DPPH°  method.    

 

II. MATERIALS AND METHOD 

 

A. Plant collection: 

The roots of Strobilanthes ciliates were collected from 

Ranny, Pathanamthitta, Kerala. The leaves of Calophyllum 

inophyllum were collected from Changanacherry, Kottayam, 

Kerala. Both the plant specimens were authenticated by Dr. 

Vinodkumar T.G., St. Thomas College, Ranny.  
 

B. Extraction of plant material: 

The roots of Strobilanthes ciliatus were thoroughly 

washed, shade dried, powdered (1kg) and was subjected to 

sequential extraction separately with pet. ether (60-80 ℃), 

CHCl3, ethyl acetate, methanol and water in a Soxhlet 

extractor. The extracts were concentrated to dryness.  The 

obtained extracts were kept in desiccators to remove moisture 

and stored properly until used.   

 

The leaves of Calophyllum inophyllum were thoroughly 
washed, shade dried and roughly powdered (750 gm). The 

powder was macerated with methanol in a round bottom flask 

for 7 days. To ensure the efficiency of the extraction the 

contents of flask were stirred intermittently. The essence was 

filtered and the filtrate was evaporated. The procured extract 

was kept in desiccators to abolish moisture and stored properly 

until used.  

 

C. In-vitro Antioxidant Activity by Free radical scavenging 

activity on DPPH° • 

The DPPH°  radical scavenging activity of ethyl acetate, 
methanol and aqueous extracts of Strobilanthes ciliatus roots 

and  methanolic extract of Calophyllum inophyllum leaves was 

measured. (Blios, 1958). Concentration of concentrate to 

decrease the initial concentration of DPPH° by 50% (IC50)  

was calculated. 

 

3ml of 0.004% DPPH°  solution in methanol was mixed 

with 2ml of plant extract solutions of varying concentrations ( 

12.5, 25, 50, 100, 200, 400 µg/ml). Analogues blank sample 

were prepared and Ascorbic acid was used as reference 

standard. Mixer of 3ml methanol and 1ml DPPH solution was 

used as control. The reaction was carried out in triplicate and 
the decrease in optical density was measured at 517nm after 

30 minutes in dark using UV-Vis spectrophotometer. The 

inhibition % which is the radical scavenging capacity was 

calculated using the following formula.  

Inhibition % = Ac-As/Ac×100  

Where Ac = absorbance of the control  

As = absorbance of the sample or standard. 
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ABSTRACT 

Religion is an important characteristic of the people in any country. This paper studies the changes in                         

the religious trends of a hilly district of Kerala, Pathanamthitta, which is regarded as the pilgrim headquarters of Kerala.                 

As far as religion is concerned, Pathanamthitta district is special in many ways. Belief in God is like breathing air to this 

pilgrim district of the State. Due to this reason, even the river sand bed of the district is rich with a religious color. Besides 

the traditional religious groups, the district is witnessing the growth of new sects probably in need of upward mobility. 

This is also because almost every other aspect of life here is deeply related to religion. 

KEYWORDS: Religion, Pathanamthitta, Witnessing 
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INTRODUCTION 

Religion is an important characteristic of the people in any country. Pathanamthitta district of Kerala is well 

known as the headquarters of pilgrim worship in Kerala. Historically, from the beginning of the Christian era, the district 

has been able to house new religions and religious sects. When the Brahmins from the other parts of the country 

established 32 settlements in Kerala, some of them like Aranmula Thiruvalla, Venmani were also in this district. Some 

other settlements are close to the district on the banks of river Pamba. This had geographical factors behind. The rich and 

fertile river valleys in the district made it best suitable for wetland agriculture and thus the Brahmins chose to settle down 

there. One of the most popular pilgrim centers of India, Sabarimala is located in this district. Recently, a number of new 

sects and new religious formations have either originated or come to prevalence in the district. The trend of emergence of 

new sects is seen mainly in Christianity and Hinduism. The geography, history, and economy of the district along with 

migration and such factors influence the religious profile of the district and the change in it over the course of years. 

Population by Religion 

The major religions groups in the district are Hindus, Christians, and Muslims. The other religious communities 

like Sikhs, Jains, and Buddhists are insignificant as their percentage to total population is very negligible.  

Demographically speaking Hindus constitute more than half of the population in the district in the three censuses 

which is in accordance with the all Kerala pattern. Regarding the Muslim population, Pathanamthitta is the district with the 
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Abstract
Ba8Zn(Ta6−xSbx)O24 ceramics have been prepared through the solid-state ceramic route. The X-ray diffraction analysis 
showed the ceramics have hexagonal perovskite structure with space group P63cm. The structure of the system was confirmed 
using Fourier transform Raman spectroscopy. The microstructure of the sintered pellet was analyzed using scanning electron 
microscopy. A correlation study is performed between the structure and the measured dielectric properties. The τf values 
of the samples were reduced from 38.6 to − 1.6 ppm/°C with the increase in Sb concentration. The compositions have good 
microwave dielectric properties and are suitable for dielectric resonator applications.

1 Introduction

Ceramic dielectrics are widely used in microwave commu-
nication systems including cellular phone, direct broadcast-
ing satellite and global positioning systems. The advantage 
of using microwave dielectric ceramics is the size reduc-
tion of microwave components. These dielectric materials 
should have a high dielectric constant (εr), low dielectric 
loss (high  Qu × f) and a near-zero temperature coefficient of 
resonant frequency (τf). These three parameters are related 
to the size, frequency selectivity and temperature stability of 
the system, respectively [1, 2]. Several complex perovskite 
ceramics A

(

B
�
1∕3

B
��

2∕3

)

O
3
 (B′ = Zn, Co, Ni or Mg; B″ = Ta 

or Nb) are widely used in the area of wireless communica-
tion systems. Extensive amount of work is going on tantalate 
and niobate cubic perovskites due to the high polarizability 
of these elements produced by multiple bonding to oxygen 
and wide compositional tuning opportunities offered by the 
substitutional flexibility of mixed B-site perovskites. The 
materials such as Ba(Mg1/3Ta2/3)O3 and Ba(Zn1/3Ta2/3)O3 are 
examples of these kinds of compounds and many research-
ers are working on such compounds [3, 4]. The microwave 
dielectric properties of 1:1 or 1:2 cation ordering perovskites 

such as Ba(Y1/2Nb1/2)O3 and Ba(Co1/3Nb2/3)O3 are studied 
by Molodesky et al. [5]. Abakumov et al. [6] have analyzed 
the crystal structure of  Ba8Ta6NiO24 ceramic and found that 
it has hexagonal perovskite structure with a space group 
of P63cm in which Ta and Ni cations has the symmetric 
sixfold oxygen co-ordinates in the  TaO6 and  NiO6 octa-
hedra. Davies et al. [7] found densified single phase sam-
ple of  Ba8ZnTa6O24 is isostructural with  Ba8NiTa6O24, a 
structure based on 8H (cchc)2 close-packed arrangement 
of  BaO3 stacking sequence. Moussa et al. [8] synthesized 
 Ba8ZnTa6O24 and its crystallographic properties were char-
acterized using Rietveld refinement. Thirumal et al. [9] 
reported that  Ba8ZnTa6O24 is a hexagonal perovskite and 
which is found to be a stable secondary phase, formed as a 
result of the loss of ZnO from Ba(Zn1/3Ta2/3)O3 microwave 
dielectrics during the high temperature calcinations and 
sintering treatments. They reported the microwave dielec-
tric properties of  Ba8Ta6ZnO24 ceramic and its τf value is 
about + 36 ppm/°C at 8.9 GHz. Kawaguchi et al. [10] stud-
ied the microwave dielectric properties of  Ba8Ta6(Ni1−xMx)
O24 (M = Zn & Mg; x = 0 ~ 1) solid solutions and they could 
reduce the τf value towards 18 for the value Mg = 1. The 
very good Q values and excellent sintering properties of 
 Ba8ZnTa6O24 suggest that it could have useful applications; 
however, addition or substitution will be needed to reduce 
the temperature coefficient of resonant frequency to an 
acceptable value.

In this paper, we report the synthesis and characterization 
of  Ba8Zn(Ta6−xSbx)O24 (x = 0, 0.3, 0.6, 0.9, 1.2, 1.5, 1.8 and 
2.4) ceramics.

 * M. K. Suresh 
 sureshrni@gmail.com

1 Department of Physics, St. Thomas College, Ranni, 
Kerala 689673, India

2 Department of Physics, Mar Ivanios College, 
Thiruvananthapuram, Kerala 695015, India

Author's personal copy



Vol.:(0123456789)1 3

Journal of Bio- and Tribo-Corrosion             (2019) 5:9  
https://doi.org/10.1007/s40735-018-0199-z

Protection of Metallic Copper from the Attack of Sulphuric Acid Using 
HDMMA, a Schiff Base Derived from l-Cysteine and 2-Hydroxy-1-
naphthaldehyde

Mathew Kuruvilla2 · Anupama R. Prasad1 · K. M. Shainy1 · Abraham Joseph1

Received: 26 June 2018 / Revised: 24 October 2018 / Accepted: 8 November 2018 
© Springer Nature Switzerland AG 2018

Abstract
Amino acids and its Schiff bases have been recognized as green corrosion inhibitors mainly due to its non-toxic nature 
and biodegradable properties. Considering its unique nature and significant contribution in corrosion inhibition, studies 
were undertaken with a Schiff base derived from l-cysteine, HDMMA [(E)-2-((2-hydroxyl-4a,8a-dihydronaphthalene-1-yl)
methyleneamino)-3-mercaptopropanoic acid] as corrosion inhibitor for metallic copper in 1.0 M sulphuric acid. Techniques 
such as electrochemical impedance spectroscopy (EIS), potentiodynamic polarization (Tafel), basic computational calcula-
tions, and adsorption studies were employed in the present study. Results revealed that HDMMA offer attractive inhibition 
efficiency in lower and elevated temperatures. The inhibition effect advanced with the inhibitor concentration. However, 
with the increased temperature the inhibition efficiency showed a declining trend. The mechanism of the inhibition action 
is due to the adsorption of the inhibitor molecules on the metal surface which decrease the double layer capacitance and 
increase the polarization resistance.

Keywords Copper · HDMMA · EIS · Polarization

1 Introduction

The corrosion of metals became a serious issue in domestic 
as well as industrial sectors. It leads to destruction by con-
verting them into oxides or other corrosion products. Min-
eral acids such as hydrochloric acid and sulphuric acid are 
commonly used for pickling as well as removal of rust and 
scale on metals in the industries. These acid solutions are 
highly corrosive in nature, attack the metal surface and initi-
ate vigorous corrosion process. Due to this adverse impact 
of acid solutions on metal surface, almost all industries are 
suffering huge and incredible economic loss. Among the 
various techniques to prevent corrosion, use of inhibitors 
became a widely accepted mode due to its high efficiency 
and economic feasibility. Generally, inhibitors are adsorbed 
on the metal surface to form a protective barrier and interact 

with anodic or/and cathodic reaction sites. A large variety 
of inhibitors have been employed for studies in various cor-
rosive media and on several metal surfaces. Compounds con-
taining heteroatoms like nitrogen, sulphur, phosphorous, and 
oxygen along with aromatic rings, multiple bonds or delo-
calized pi electrons are often found to be good inhibitors [1, 
2]. The use of inhibitor is specific and depends on chemical 
composition of the solution, nature of the metal surface, the 
temperature of the reaction medium, and the potential at the 
metal–solution interface [3–5].

Copper is relatively a noble metal extensively used 
in chemical and micro electronics industries due to its 
excellent thermal and electrical conductivity. It is an 
active metal that does not resist corrosion as well. Copper 
requires strong oxidants for its corrosion or dissolution 
compared to other metals. Copper is vulnerable against 
corrosion in severe environments, although it is highly 
resistant to corrosion in neutral or slightly alkaline aque-
ous environments [6–9]. The use of an appropriate inhibi-
tor is necessary to resist corrosion of copper in acidic 
chloride environment [10–13]. Local defects and pitting 
are important risks which are to be handled for protection 
of copper from aggressive environments [14, 15]. The use 
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Abstract 

The increase in soil pollution leYels particularly by heavy metals has endangered human life . 

Prewntion of heaYy metal accumulation is one of the prerequisites for sustainable agricultural 

pn~uction.Earthwom1s, the major soil inhabiting organisms is efficient in the treatment of solid 

waste and is also reported to tolerate heavy metal accumulation in their tissue. They are both 

-protectiw~· and ' 'productive for environment and society. An ecofriendly vermicomposting 

method was experimented for decontaminating two heavy metals Cadmium(Cd) and Lead(Pb). 

which accumulated more in soils and plants and act as an accumulatiYe slow poison. 

To conduct this study, samples of clay and loamy soils contaminated \\ith Cd and Pb. collected 

from paddy, Yegetable fields and industrial areas were inoculated with two species of eanh\\Onns 

-Eudrilus eugeinae, an exogenic, epigeic form and Lampito mauritii, an endigeic. anecic form. 

to access their potential in soil amelioration.The earthworms densities and feed loadir:g r:1!c5 

were maintained identical. 

After assessing the initial metal (Cd and Pb) content of the soil san1ples, Yem1ire.1-:t0rs w~r-! 

run in duplicate for 60 days. The epigeic, Eudrilus eugeinae demonstrated a better r1..'tcr.;:.l! 

where the reduction in Cd contamination to the extent of 45.~3%, 42.85~0. and 3~.l$·'J \\:.lS 

obserYed and Pb content was reduced by 22.35%, 24. 7%, and 19.65% in p3ddy, egetJt-k :mJ 

industrial soil samples respectively. In soils treated with the anecicLampitonwuritii r~Ju~ti(•n 

in Cd content was by 4 7 .61 %, in the paddy field samples. The reduction in Pb content \\ ;is 

18.82% 17 .64% and 18.8% in the three soil samples respectively. The dliciency oC EuJrilus 

eugeinae was 11 .5% and 20.6% higher respectively in Cd and Pb decontamination th:1n that i'y 

Lampito mauritii 

Keywords: Lampito mauritii, Euclrilus eugeinae, Soil, Vennicompost, Ecotoxicity 

Introduction 
A revolution is unfoldinn in vermiculture studies for multiple uses in en\' ironmental 

0 . 

protection and sustainable development. Earthworms have over 600 mill io_n Y~3rs ot 

experience as 'environmental managers ' in the ecosystem. Vermi~ulture s~ient1Sls al~ 

overthe world knew about the role of earthworms as ·waste managers'. as ·soil nuin~lgers 

and fertility improvers' and ' plant orowth promoters' for long time. ~ut s0~1e 
0 , · · l d ndu ·rrr1l 

comparatively 'new discoveries ' about their role in ·treatment ot mum~ipa an 1 
::-i_ • ', 

Wast , , . · d ·1 ,' d ·den:lopment ot h k 
ewaters , remediation of chemically contan11nate sot s 31.1 . . d . . 

· d · · d srnes an ra,\ 
saving medicines' , 'nutritive feed materials' for fishery a11 <l atry tn lL 
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INTRODUCTION 
 

Cataract is considered as a condition and not a disease, they 
develops due to multiple reasons. Secondary cataracts develop 
from procedures performed to correct other vision problems 
such as glaucoma. Traumatic cataracts develop from injury to 
the eye lens or the eye as a whole. Congenital cataracts are 
genetic and are found in babies and sometimes develop in 
childhood. There are also radiation cataracts that develop after 
some kinds of exposure such as excessive sunlight, ultraviolet 
or infra-red light. It has been shown that cataracts can develop 
from long term use of certain steroids as well as some lifestyle 
habits.  
 

Exposure to even low-level UVB radiation from sunlight 
increases the risk for cataracts. Neale et al.,
new evidence supporting the link between sun exposure and 
nuclear cataracts. The risk was highest among those who had 
significant sun exposure at a young age. 
 

Vegetables have so much to offer and yet we choose more of 
non-vegetarian. But the consequences are pretty clear when a 
person goes to old age.  
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Introduction: - Cataract is considered as a condition and not a disease, they develops due 
to multiple reasons. 
Methodology:- A structural questionnaire was distributed among the patients in the 
hospitals, as well as in the houses in the three coastal districts directly or through the nurses 
to identify the background causes of three southern coastal districts  (Thiruvananthapur
Kollam, Alapuzha)of Kerala state. 
Result:- Among the peoples participated in the questionnaire method, prevalence were 
highest among rurals than urbans or coastals, females than males, unilateral cataract 
blindness than bilateral cataract blindness, rice used as staple food than wheat  and non
vegetarians than vegetarians in all the  districts. 
Discussion:- It is thus concluded that cataract is a major public health problem in Kerala, 
many factors including aging, female gender, rural residence,  history of other diseases and 
other drug taken, non- vegetarian food, rice  used as staple food and firewood as cooking 
fuel operating in its causation. The above risk factors are of concern not only for cataract 
prevention but also for public health at large. The success of public health programs is 
dependent on a healthy partnership between the government and nongovernmental 
organizations, and also private sectors.   

 

Cataract is considered as a condition and not a disease, they 
develops due to multiple reasons. Secondary cataracts develop 
from procedures performed to correct other vision problems 
such as glaucoma. Traumatic cataracts develop from injury to 

or the eye as a whole. Congenital cataracts are 
genetic and are found in babies and sometimes develop in 
childhood. There are also radiation cataracts that develop after 
some kinds of exposure such as excessive sunlight, ultraviolet 

has been shown that cataracts can develop 
from long term use of certain steroids as well as some lifestyle 

level UVB radiation from sunlight 
et al., (2003), provided 

new evidence supporting the link between sun exposure and 
nuclear cataracts. The risk was highest among those who had 

Vegetables have so much to offer and yet we choose more of 
the consequences are pretty clear when a 

Obesity and muscle weakness leading to arthritis, low bone 
density and cataract are very few problems to deal with 
vegetarian food liker's are more in this world than the 
vegetarian food liking people. It is solely for the reason that 
non vegetarian is tastier and looks delicious. But the more a 
person eats non vegetarian, the more he is prone to complex 
diseases. On the other hand, non vegetarian food, makes the 
body immune system and health (Bukisa., 2012).
et al., (1995) favors the idea that cadmium accumulating in the 
lens directly causes the damage. They have the cadmium data to 
support that hypothesis, but other components of tobacco smoke 
and their products in blood may play a role. The interactions of 
cadmium with various components of the lens have yet to be 
explored. Plasma membranes, structural proteins, channels, 
enzymes, receptors, etc are obvious candidates
cadmium is playing a major role in the 
and cataract then workers exposed to high cadmium levels in the 
cadmium plated steel industry, or those consuming cadmium 
enriched food - for example, rice
have an increased risk of cataract (Harding, 1995
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A structural questionnaire was distributed among the patients 
in the hospitals, as well as in the houses in the three coastal 
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background causes such as information in the current as prior 
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Cataract is considered as a condition and not a disease, they develops due 

A structural questionnaire was distributed among the patients in the 
hospitals, as well as in the houses in the three coastal districts directly or through the nurses 
to identify the background causes of three southern coastal districts  (Thiruvananthapuram, 

Among the peoples participated in the questionnaire method, prevalence were 
rurals than urbans or coastals, females than males, unilateral cataract 

blindness than bilateral cataract blindness, rice used as staple food than wheat  and non-

aract is a major public health problem in Kerala, 
many factors including aging, female gender, rural residence,  history of other diseases and 

vegetarian food, rice  used as staple food and firewood as cooking 
ausation. The above risk factors are of concern not only for cataract 

prevention but also for public health at large. The success of public health programs is 
dependent on a healthy partnership between the government and nongovernmental 

Obesity and muscle weakness leading to arthritis, low bone 
density and cataract are very few problems to deal with non-

food liker's are more in this world than the 
food liking people. It is solely for the reason that 

non vegetarian is tastier and looks delicious. But the more a 
person eats non vegetarian, the more he is prone to complex 
diseases. On the other hand, non vegetarian food, makes the 

nd health (Bukisa., 2012).Ramakrishnan 
., (1995) favors the idea that cadmium accumulating in the 

lens directly causes the damage. They have the cadmium data to 
support that hypothesis, but other components of tobacco smoke 

may play a role. The interactions of 
cadmium with various components of the lens have yet to be 
explored. Plasma membranes, structural proteins, channels, 
enzymes, receptors, etc are obvious candidates for study. If 
cadmium is playing a major role in the link between smoking 
and cataract then workers exposed to high cadmium levels in the 
cadmium plated steel industry, or those consuming cadmium 

, rice in some parts of Japan, might 
have an increased risk of cataract (Harding, 1995). 

METHODOLOGY 

A structural questionnaire was distributed among the patients 
in the hospitals, as well as in the houses in the three coastal 

(Thiruvananthapuram, Kollam & Alappuzha) of 
southern Kerala, directly or through the nurses to identify the 
background causes such as information in the current as prior 
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Abstract: Light microscopic study shows nuclear opacification and lysis, cortical degeneration and thickening, 

fibre fragmentation with partial dissolutions of the lenticular tissue, subcapsular degeneration, cell separations, 

dissolution and lens tissues with anteroposterior thickening in subcapsular cataract lens when compared with 

normal lens. In Scanning electron microscopic study cataractous lenses shows lamellated band of lens fibres of 

different density, disarranged  and degenerated lens fibres with vesicles or globules, cortical rupture, large 

opacities or lesions, uneven cloudiness in the subcapsular region, necrosis, the swelling of the broken ends 

(asterisks),the porosity and granulation of the lens fibres and vacuoles or vesicles fused together in the form of 

spherical bodies or balloon like appearance when compared with the normal lens. 

 

Key words :- hypertensive cataractous lens, diabetic cataract lens,Histomorphology, Light microscopy, Scanning 

electron microscopy,  
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I. INTRODUCTION 

According to Kalariyaet al., (1998) in the lens fibers three main age-related fine structural alterations 

were found: i) membrane ruptures,  ii) water vacuoles  and  iii) multilamellar bodies. The frequency of these 

alterations increased with age and they remained restricted to the superficial equatorial cortex. They were absent 

in the anterior and posterior cortex, supra nuclear equatorial cortex and nucleus. The membrane ruptures and 

water vacuoles are in morphological support of the view, based on biochemical evidence, that oxidative stress 

leads to destabilization and disintegration of membranes and consequently disturbs the water balance of fibers. 

It is postulated that the lamellar bodies are involved in the repair of ruptured membranes and breakdown of 

affected proteins thus explaining the late onset of senile cataractous changes 

Cataract associated with aging (senile or age-related cataract) most often occurs in both eyes, with each 

cataract progressing at a different rate. Generally normal aging and cataractous changes in the lens are related to 

its metabolic activity. Cataract is a public health problem in many developing countries including India. 

Formation of granular and plaque-like opacities in the posterior subcapsular cortex often heralds the formation 

of posterior subcapsular cataracts. Posterior Subcapsular (PSC) cataracts-Posterior subcapsular cataract (PSC) is 

located just beneath the posterior capsule and takes place due to abnormal differentiation and migration of lens 

epithelial cells (LEC). This type of cataract, which develops between the back of the lens and the lens capsule, is 

the softest and most rapidly growing type. PSC cataracts tend to scatter light at night and thus interfere with 

night time driving. People with diabetes, high farsightedness or retinitis pigmentosa or those taking high doses 

of steroids may develop a sub capsular cataract. 

According to Kalariyaet al., (1998) in the lens fibers three main age-related fine structural alterations 

were found membrane ruptures, water vacuoles and multilamellar bodies. The frequency of these alterations 

increased with age and they remained restricted to the superficial equatorial cortex. They were absent in the 

anterior and posterior cortex, supra nuclear equatorial cortex and nucleus. The membrane ruptures and water 

vacuoles are in morphological support of the view, based on biochemical evidence, that oxidative stress leads to 

destabilization and disintegration of membranes and consequently disturbs the water balance of fibers. It is 

postulated that the lamellar bodies are involved in the repair of ruptured membranes and breakdown of affected 

proteins thus explaining the late onset of senile cataractous changes. 

 

 

 

 



IJELLH Volume 6, Issue 11, November 2018 2

Sneha Elcy Jacob

Asst. Professor of English

St.Thomas College, Ranni, Kerala

Email- snehajacobsneha@gmail.com

Dr. Asha Susan Jacob

Asso. Professor and H. O. D.

Post-graduate and Research Dept. of English

St.Thomas College, Kozhencherry, Kerala



Travel Narratives as Counter-Discourse: An Analysis

Abstract

The history of travel and travel writing dates back to antiquity. But the genre is however

regarded as a prerogative of the Europeans and the travel narratives of non-European

travellers that predates European ones are often overlooked and ignored. European travel

writing has been instrumental in upholding European supremacy and legitimising the

continual subjugation of the East as well. However, recently, there have emerged travel

narratives by some writers which subvert the long-held notions of European cultural high

handedness in Western travel writing. Such narratives employ techniques and methods that

render them antithetical to the generic tradition of Western travel writing and function as

counter-discourse that subvert dominant discourses. Caryl Phillips’ The European Tribe

(1987) and Amitav Ghosh’s In an Antique Land (1992) are two travel narratives written in

this vein challenging many of the established norms and dominant discursive patterns of

European travel writing.

Keywords: Travel, Eurocentrism, subvert, counter-discourse
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The history of travel is as old as the history of man. Travel writing, the literary by

product of travel also has a long tradition. But today, as Justin D. Edwards and Rune

Graulund remark, “the problem is that ‘travel’ has so often been conflated with

‘European(ized) travel’” (2). In fact, there had been travellers from Asia and Africa even

before the travellers from the West emerged and they had crisscrossed the world much before

the Western travellers set out for their journeys. There also existed textual and visual

representations by Eastern travellers that were of great use to the European travellers. It is a

misconception that it was the Western travellers who mapped the world. In Other Routes:

1500 Years of African and Asian Travel Writing (2006), Tabish Khair excellently makes a

case that there is “textual and cartographic evidence of vast parts of the world being

navigated and traversed by Asians and Africans before, during and after Europeans set out on
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Ecotourism is a new concept in tourism. It is a purposeful travel to natural areas to understand 

the cultural and natural history of environment, taking care not to alter the integrity of the 

ecosystem, while producing economic opportunities that make conservation of natural resources 

beneficial to local people. Kerala, of all the states in India, offers the maximum potential for the 

promotion of ecotourism. Miles and miles of endless serene beaches, tranquil stretches of 

emerald backwaters, pristine valleys and mountains, exotic species of rare flora and fauna, wild 

life sanctuaries and national parks, enchanting art forms, magical festivals and cultural 

monuments are all unique to Kerala and has given it the sobriquet of “Gods own country”. The 

national geographic traveler has labeled Kerala as one of the 10 paradises in the world. Kerala is 

thus ideally suited for the promotion of ecotourism and has already initiated several steps in this 

direction. This paper focused on the rural development potential of ecotourism with special focus 

on Periyar Tiger reserve. 
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Tourism has been identified as one of the world‟s largest smokeless industries and it is one of the 

fastest growing industries today. The significance of tourism has been well recognized in both 

the developed and developing countries. In recent times it has ushered-into a new area of 

expansion and importance and has emerged as an economic activity of immense global 
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 ABSTRACT 

Light microscopic study shows nuclear opacification and lysis, cortical degeneration and 

thickening, fibre fragmentation with partial dissolutions of the lenticular tissue, subcapsular 

degeneration, cell separations and dissolution and lens tissues with anteroposterior thickening 

in subcapsular cataract lens when compared with normal lens. In Scanning electron 

microscopic study cataractous lenses shows lamellated band of lens fibres of different density, 

disarranged  and degenerated lens fibres with vesicles or globules, cortical rupture, large 

opacities or lesions, uneven cloudiness in the subcapsular region, necrosis, the swelling of the 

broken ends (asterisks),the porosity and granulation of the lens fibres and vacuoles or vesicles 

fused together in the form of spherical bodies or balloon like appearance when compared with 

the normal lens. 

 

KEYWORDS :  Senile cataractous lens, congenital cataract lens, Histomorphology,  

                            Light  microscopy, Scanning electron microscopy. 
 

 

 
 INTRODUCTION 

Cataract associated with aging (senile or age-related cataract) most often occurs in both eyes, 

with each cataract progressing at a different rate. Initially, cataract may not affect vision. If the cataract 

remains small or at the periphery of the lens, the visual change may be minor.  Normal aging of the lens 

leads to yellowing and hardening of the lens nucleus. Smoking, diabetes and exposure to ultraviolet 

light are the most consistent factors known to cause oxidative stress and degenerative lens changes such 

as protein degradation, membrane breakage, and cell disruption, culminating in loss of transparency 

and the development of age-related cataract. 

A blind child is an individual aged less than 16 years, who has a visual acuity in the better eye 

of <3/60 (Gilbert, 2001). In children, cataracts may be caused by infections, trauma or may develop due 

to a genetic predisposition. As yet, no treatment has been identified to prevent the cataract formation. 

Cataracts that occur in people other than the early are much less common. Congenital cataract occurs 

very rarely in newborns. Genetic defects or an infection or disease in the mother during pregnancy are 

among the causes of congenital cataract. Traumatic cataract may develop after a foreign body or trauma 

injures the lens or eye. Systematic illnesses such as diabetes may result in cataract. Cataract can also 

occur secondary to other diseases for e.g. an inflammation of the inner layer of the eye (uveitis) or 

glaucoma. Such cataract are called complicated cataract. Toxic cataract results from chemical toxicity 

41
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Abstract: 

The world is increasingly becoming crossbred and mongrel each day, characterised by 
fusion of customs and traditions, mass migra tions and multicultural mixing. This phenomenon, 
as Pico Iyer states in his travel book The Global Soul: Jet Lag, Shopping Malls, and the Search 
for Home (2001), has created "Global Souls" whose number is increasing every day. "Global 
Souls" are products of mixed cultures, dist inguished by fluid identities and displaced roots. 
Conventional indices like naiionality, language, ethnicity, and religion fail to detennine the 
identity of the "Global Soul." They are, in foci, citizens of the International Empire who have 
embraced a global world order. Pico Iyer claims he is a "Global Soul" in every sense of the 
word. He has lived through three cultures and spends most of his time in Japan. It is a land that 
bears no connection with him by way of birth, education, job, or ancestry. This paper seeks to 
make a case that contemporary literature too portrays characters that resemble "Global Souls." 
Bharati Mukherjee's novel Leave it 10 Me presents an assemblage of "Global Souls." Devi, the 
protagonist of the novel is a multi-ethnic waif. whose roots arc spread through as many as three 
continents like Europe, America, and Asia and hence a "Global Soul." There arc other "Global 
Souls" also in the novel like Frankie Fong, Linda, and many more. 

Keywords: Global Soul, migrations, multicultural, identity, hybridity. 

People from all social strata are increasingly experiencing geographical displaccmcnls and 
relocations in the con1empora1 y world. There were large scale migrat ions in the previous century 
and they continue in 1he present century too. As a result, there have emerged people of multiple 
identities. This growing tend~ncy of multiculturalism and shifting identities are renected in 
contemporary literature too. Pico Iyer's book The Global Soul: Jet Lag, Shopping Malls, and the 
Search for Home (200 I) introduces the tcm1 "Global Soul" to designate such people who are by-
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The Partition of 194 7 divided the Indian subcontinent into India and Pakistan. Apart from many factual 
representations, the historic event of Partition has had literary representations too. While most of these 
literary works sing praises for the Partition heroes celebrating their zest, forgotten are the common man 
who were left at the receiving end. Only little has been recorded about the brutalities and afflictions they 
underwent. Saadat Hasan Manto and Jhumpa Lahiri in their short stories "Toba Tek Singh" and "A Real 
Durwan," respectively, however, take a different stance from the mainstream, to critique the futility of 
the Partition. Thus, they have been successful in making the unheard voices heard. 

Keywords 

Partition, dislocation, exile, power, unheard voices. 

The Partition of the Indian subcontinent into two separate political entities 
can be regarded as the most disastrous event that altered not only its geographical 
boundaries, but also the lives of millions of people. The violence and bloodshed that 
followed the event was unprecedentedly alarming. People who once stood united for 
the cause of independence from the colonial rule of Britain, suddenly became disunited 
in the name of religion. There followed a communal frenzy that claimed the lives of 
many innocent people. Apart from factual documentation there has been much literary 
representations of the event, and some of the pioneering writers in this field include 
Kushwant Singh, BapsiSidhwa, Saadat Hasan Manto, Amrita Pritam, Nasim Hijazi, 
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ABSTRACT 

This paper studies the changes in the social status of women in an agrarian district of Kerala.                                  

During the past three or four decades significant changes have taken place here which changed the economic conditions of 

the district which in a way changed the society too. Improvement in the status of women is a crucial factor in the 

development of a region. So the social changes among women in this district are analyzed using the four indicators,                

sex ratio, and access to education, health, and participation in the labour force. 

KEYWORDS: Social Change, Sex Ratio, Life Expectancy, Work Participation Rate 

INTRODUCTION 

Change, which is the law of nature, simply means alterations in the underlying structure of an object or situation 

over a period of time. Human society is no exception as it is a part of nature. Social change which occupies a dominant 

place in the consciousness of humanity is a general term, which refers to changes in social structure: nature,                         

the social institutions, the social behavior or the social relations of a society, a community of people, and so on.  

Women have been an integral part of the social structure not only because of their importance in the reproduction 

and caring of the human race, but also by virtue of their significant contribution to socio-economic progress. Gender 

analysis views women and men in terms of the roles they play in society, roles that change as societies change. 

Improvement in the status of women is a crucial factor in the development of a region. The study of social changes among 

women is important because it forms one of the most trustworthy and reliable indices of the state of society and indicates 

the nature and direction of social change.1  

The socio-economic status of women in Kerala related to that of men reveals that the position of feminine folk in 

the State is much advanced than that in other states of the country. Laudable achievements are there in the                   

socio-demographic realms, such as a favourable sex ratio, high levels of literacy, high health standards unseen in other 

parts of the country.2 Thus, it has become a commonplace in development studies literature that the agency of women has 

contributed significantly to the high social development in Malayalee society.  

 

                                                           
1  Abha Chauhan, Tribal Women and Social Change in India, (Bombay:  A.C.  Brothers, 1990) 34. 
2  Robin Jeffrey, Politics, Women and Well-being: How Kerala became a Model  (New Delhi: Macmillan, 1993) 11. 
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