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An Analvtical Study on Growth and 
Performance of Urban Cooperative 

Banks in India 

Introduction 

Jayasree T.0. 

The cooperative movement in India started a century ago with 
the enactment of Cooperative Societies Act in 1904. Althoughjoint 
stock banks opened branches in urban and semi-urban areas, they 
did not find it advantageous to cater to the banking and credit 
tequirements of the urban middle/lower class comprising small 
traders/ businessmen, artisans, factory workers, salaried persons 
with limited incomes etc. The inability of joint stock banks to 
aPpreiate and cater to the needs of this class of clientele with 
limited means effectively drove them to monev-lenders and similar 
agencies tor loans at exorbitant rates of interest. This situation paved way for non-agricultural credit cooperatives coming into being in India. The main obiectives of such cooperatives were to meet thebanking and credit requirements of this section of peope and to protect the et them fromexploitation. Thus the Urban co-operative credit movement isa maior innovation in the co-operative sett tor grutecting the middle classes and the men of a modest medi m ie clutches of the monevlenders and other agencies ) providing credit on reasonable terms which is i is important in the conteyxt of rising prices and cost of living. Furthet, ,the moyvement aiso aimed at inculcating the habit of thrift and self help. doubt, the urban c0-operative banking (UCB) sector has s been 

An 
Analytical Study on Growth and Performance of.. 

emerged.as an importantsegment of indian bankingsystem. Reddy 

& 
Sreenivasulu (1986) opined that "Todav, the urban cooperatie 

actoris one of the strongest sector in indian co-operat:ye banking sec Reserve Bank of India also has recognised tie movement". The 
importance of thesee hanks byallowing them toextend their operation 

to rural areas and i finance even to agricultural activities. These 

101 

nks have recorded a higher growth rates both in d 

and performance of the UCBs in India advances. . In this backdrop the study aims toexamine thegrowth 

Review of Literature 

deposts and 

Tho contribution of urban cooperative banks in promoting 

states v 

the socio-economic status Is of the weaker sections and the nation's 
enomic development has been recognized as a progressive key 

isctor. The Committee on UrbanCooperative banks reported that 
e eminently suitable for filling "the urbarn cooperative banks are e 

and semi-urban areas up the existing credit inadequacy in urban ar 
atcomparatively lower cost (RBI, 1979)."The urban cooperative 
hanking movement has been, to a greater extent, self-reliant in 

mostof the States and in the cooperatively advanced and progressive 
s wherein it has developed on a sound footing of its own and 

has eve-catching achievements" (Amin, 1984). The urban 
cooperative banks play a very useful and purposeful role in 

promoting the habit of thrift and savings, and a major portion of 

their advances was to help the persons of small mcans as well 

1984). Since the urban cooperative banks are an important (Singh, part of the finance system in India, the urban cooperative banks 
should emerge as a sound and healthy network of jointly owned 
by the Board and themanagement which democratically controlled 
and ethically managed banking institutions providing the need 
based quality services of banking, essentially to the middie and 
lower middle-class and marginalized sections in urban and semi 
urban areas of the society (James Jacob). Raikar (2005) observed 
that though the performance of urban cooperative banks is better 
as compared to other banks, due to the application of prudential 
norms, their performance has deteriorated since 2001-02. But, since 
then the performance is improving and improved the contidence 
among people." Teli concluded that "the urban cooperative banks 
Showed a considerable growth in deposits, loans and net protits 
Dut coupled with overdues too. Diversification of the loan portolie 
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INomen Groups and Economic 
Empowerment: A Study of 
Kudumbashree in Kerala 

Introduction 

Amutha R. 

Women play an integral role in the formation and growthof 
modern economies. The overall development and harmonious 
growth of a nation would be made possible only when wvomen are 
considered as equal partners in the growth process with men. 
This is rationalized by the economic and social advancement 
exhibited by the developed nations by treating women in par with 
men in all aspects of the growth process. Learning from their 
experiences, the developing nations have also starte o started experimenting 
with this development principle, reflections of of which are seen in 

India too. In our context, this growth formula has its own 
Significance because demography in India is more inclined towards 

WOmen, and keeping them away tromgrowthprocess will amount 
to underutilization of valuable human resource. This /justifies the 

need d for some movement for attracting women towards nation 

building process 

seen in 

To accomplish women empowerment in its holistic sense and 

broader meaning,it is eSsential to harness the women labor in the 

main stream of economic development process. It is a multi 

dimensional approach and should cover cultural, political, 





2D Materials for Energy Storage
and Conversion

Edited by
Suresh C Pillai and Priyanka Ganguly

Department of Environmental Science, Institute of Technology Sligo, Sligo, Ireland

IOP Publishing, Bristol, UK



ª IOP Publishing Ltd 2021

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system
or transmitted in any form or by any means, electronic, mechanical, photocopying, recording
or otherwise, without the prior permission of the publisher, or as expressly permitted by law or
under terms agreed with the appropriate rights organization. Multiple copying is permitted in
accordance with the terms of licences issued by the Copyright Licensing Agency, the Copyright
Clearance Centre and other reproduction rights organizations.

Permission to make use of IOP Publishing content other than as set out above may be sought
at permissions@ioppublishing.org.

Suresh C Pillai and Priyanka Ganguly have asserted their right to be identified as the editors of
this work in accordance with sections 77 and 78 of the Copyright, Designs and Patents Act 1988.

ISBN 978-0-7503-3319-1 (ebook)
ISBN 978-0-7503-3317-7 (print)
ISBN 978-0-7503-3320-7 (myPrint)
ISBN 978-0-7503-3318-4 (mobi)

DOI 10.1088/978-0-7503-3319-1

Version: 20211101

IOP ebooks

British Library Cataloguing-in-Publication Data: A catalogue record for this book is available
from the British Library.

Published by IOP Publishing, wholly owned by The Institute of Physics, London

IOP Publishing, Temple Circus, Temple Way, Bristol, BS1 6HG, UK

US Office: IOP Publishing, Inc., 190 North Independence Mall West, Suite 601, Philadelphia,
PA 19106, USA



Contents

Preface xiii

Editors biography xv

List of contributors xvi

1 2D nanomaterials and composites for energy storage
and conversion

1-1

Parnia Forouzandeh

1.1 Introduction to the two-dimensional world of materials 1-1

1.2 Fundamentals of nanomaterials 1-2

1.3 The introduction of two-dimensional terminology
for nanomaterials

1-3

1.4 Extraordinary behaviour of 2D nanomaterials 1-4

1.4.1 Absence of van der Waals interactions in 2D nanomaterials 1-4

1.4.2 Higher specific surface area 1-4

1.4.3 Electron confinement and direct bandgap in
2D nanomaterial

1-4

1.5 Various classes of two-dimensional materials 1-5

1.5.1 Graphene 1-5

1.5.2 Hexagonal boron nitride (h-BN) 1-6

1.5.3 Transition metal dichalcogenides (TMDs) 1-7

1.5.4 Layered double hydroxides (LDHs) 1-8

1.5.5 Black phosphorus (BP) 1-8

1.5.6 Metal–organic frameworks (MOFs) 1-8

1.5.7 Covalent organic frameworks (COFs) 1-9

1.5.8 MXene 1-10

1.6 Nanocomposite-based material 1-11

1.7 Synthesis methods for the preparation of nanoparticles 1-11

1.7.1 Top-down procedure 1-12

1.7.2 Bottom-up procedure 1-12

1.8 Characterisation of the 2D nanomaterials 1-13

1.9 Fantastic properties of 2D materials and their applications 1-14

1.10 Future perspectives 1-14

References 1-15

vii



2 2D nanomaterials and their heterostructures for hydrogen
storage applications

2-1

Meera Sathyan, Nisha T Padmanabhan, K V Vijoy, K J Saji and Honey John

2.1 Introduction 2-1

2.2 2D nanomaterials and their heterostructures as potential candidates
for hydrogen storage

2-3

2.2.1 Graphene and graphitic monolayers 2-3

2.2.2 Metal hydrides 2-7

2.2.3 Zeolites 2-8

2.2.4 2D metal–organic frameworks (MOFs) 2-10

2.2.5 MXenes 2-11

2.2.6 Transition metal dichalcogenides 2-13

2.3 Current challenges and future perspectives of 2D material-based
hydrogen economy

2-15

2.4 Conclusions 2-17

References 2-18

3 Defect engineering in 2D materials and its application
for storage and conversion

3-1

C P Jijil, Jithesh Kavil and Pradeepan Periyat

3.1 Introduction 3-1

3.2 Defect engineering in energy storage application 3-2

3.2.1 Batteries 3-2

3.2.2 Electrochemical capacitors 3-5

3.3 Defect engineering in the energy conversion reaction 3-6

3.3.1 Hydrogen evolution reactions (HER) 3-6

3.3.2 Oxygen reduction reaction 3-9

3.3.3 Oxygen evolution reaction (OER) 3-11

3.4 Conclusion and outlook 3-12

References 3-13

4 2D nanomaterials and their heterostructures as cathode and
anode materials for lithium- and sodium-ion batteries

4-1

Dr Graeme Cunningham

4.1 Introduction to rechargeable batteries 4-1

4.1.1 Brief history and operating principle of the current SOA LIB 4-1

2D Materials for Energy Storage and Conversion

viii



IOP Publishing

2D Materials for Energy Storage and Conversion

Suresh C Pillai and Priyanka Ganguly

Chapter 3

Defect engineering in 2D materials and its
application for storage and conversion

C P Jijil, Jithesh Kavil and Pradeepan Periyat

2D materials have gained immense attention in the recent past owing to their thin
layered nature, unusual shape-dependent features, large specific surface area and
high mechanical flexibility. They have been extensively studied as electrode and
catalyst material for electrochemical storage and conversion reaction, respectively.
Defect engineering in the 2D lattice has resulted in improved performances. Various
strategies have been employed for incorporating defects in these 2D materials. Here
we discuss the defects in 2D materials and their effect on the performance of energy
storage devices and energy conversion reactions. At the end of the chapter, the
challenges in designing 2D materials are described, and plausible approaches for
designing improved material for electrochemical applications are mentioned.

3.1 Introduction
Two-dimensional materials (2D) have received a great deal of attention after the
successful exfoliation of graphene in 2004, especially in the area of energy storage and
conversion [1]. They are a large kind of layered structured materials such as graphene,
transition metal dichalcogenides (TMDCs), transition metal carbides/nitrides
(MXenes), black phosphorus, covalent organic frameworks (COFs), 2D oxides, etc [2].
They are reported to exhibit high electrocatalytic activity or serve as catalyst substrates
for various energy conversion reactions such as oxygen reduction reaction (ORR),
oxygen evolution reaction (OER), hydrogen evolution reaction (HER), CO2 con-
version, and also as future energy storage materials. Layered materials generally have
strong in-plane chemical bonds and weak interlayer force of attraction. When
exfoliated in 2D materials, these layered structures exhibit different physicochemical,
electronic, and mechanical properties. Graphene exfoliated from graphite is the most
widely studied 2D material. Apart from graphene, several 2D materials have been
explored in recent years. However, for the commercialisation of these 2D materials,
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Abstract

Chemical potential of photons in a black body

is zero. Thermodynamic interpretations for this

can be seen in books and publications[1, 2, 3].

In this short communication we are trying to

find out the reasons of making zero chemical

potential of photons in a hot body from the

quantum statistical mechanics view point.

1 Introduction

In thermodynamics, chemical potential
forms a central concept and has marked its
name in almost all the branches of science
and technology. The knowledge of chem-
ical potential of a material helps to obtain
almost all its thermodynamic properties at
a given temperature and pressure. Every
substance has a tendency to change, may be
a chemical reaction like rusting of iron or a

phase change like evaporation of water, it is
the chemical potential which controls them.
Josiah Willard Gibbs[4] formally introduced
the concept of chemical potential in his pa-
per ”On the Equilibrium of Heterogeneous
Substances.” Initially Gibbs termed it as
’intrinsic potential’ but later it was Wilder
Dwight Bancroft who coined it as ’chemical
potential’[5]. Gibbs introduction of chemi-
cal potential marked the birth of chemical
thermodynamics and made it possible to
apply thermodynamics to material science
and engineering. Maxwell[6] identified
temperature, pressure, and chemical po-
tential as potentials more than 140 years
ago.

2 Classical and quantum systems

There are two types of physical phenomena
which govern our lives, one is called clas-

37/2/01 1 www.physedu.in
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Membrane 

 
Charishma Ravindran1, Jitha Kunhikrishnan Maniath2, Anitha Panayam Parambil Kunnathulli3 

 
1,2,3Post Graduate and Research Department of Chemistry, Sree Narayana College, Kannur University, Kannur, Kerala- 
670007, India 

 
The serious problem of excess antibiotic usage and release into our environment has to be 
considered under immediate action. Antibiotic residues induce antibiotic resistance among 
microorganisms and thereby they create a threat of incurable dreadful diseases. An easy method 
to rectify the problem is to discard the residue from pharma waste and other waste streams which 
are primary sources of antibiotic residues. The current study deals with the removal of two 
antibiotic- residues (tetracycline and doxycycline) at a time using a newly fabricated polymer 
composite filtration membrane of Polyvinyl alcohol (PVA), Glycine (Gly), and with an ion 
exchanger as filler. The addition of filler - Zirconium(IV)tungstophosphate (ZWP) enhanced the 
performance of the membrane for the purpose. The PVA-Gly-ZWP membrane was characterized 
by XRD, FTIR, SEM-EDX, TGA-DTA and UV-Visible spectrophotometer, contact angle 
goniometer etc. Adsorption behavior of membranes towards TC and DC were carried out using a 
batch adsorption system. The concentration of TC and DC was measured by UV-Visible 
spectrophotometer at a maximum wavelength of 357nm and 345nm, respectively. The optimum 
pH for the removal of both antibiotics was found to be 6. The filtration studies showed that the flux 
of membrane increased from 73.38±22.39L/m2h to 106.79±13.73L/m2h. A retention of about 70% 
were obtained for both the antibiotics simultaneously with bare membrane. But about 98% 
retention was observed when the feed was pretreated with activated charcoal. The maximum 
adsorptive removal rate of 94.89% for TC and 90.24% for DC using PVA-Gly-ZWP membrane 
was observed in the batch adsorption process. As a theoretical approach, the nature and extent 
of adsorption were evaluated by kinetic, isotherm and thermodynamic studies. Pseudo second 
order kinetic model and Langmuir isotherm models fits significantly more than that of other models. 
Regeneration of TC and DC adsorbed membranes were successfully done using sodium hydroxide 
showing the reusability of the membrane. 
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ABSTRACT 
 
The aim of this study is not to eliminate all pests. Some pests are tolerable and essential so that 
their natural enemies remain in the crop. Rather, the aim is to reduce pest populations to less than 
damaging numbers. Hence the objective of the study is to enumerate the species composition and 
diversity of the stored grain pests of the study area. In the present study a variety of stored grain 
insect pests were recorded for 6 months from 2 sites in Thrissur District. For the convenience of the 
study the period is divided into 2 seasons. The seasonal studies were done and find the species 
diversity in each season through the survey and statistical analysis. From two seasons 9 species 
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