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- become challenging in.the ﬁeld' of material science. Materials in the micrometer scale mostly
. exhlbitwphysmal properties as same as that of \bulk form. fpowever materialsin the nanometer scale-

www.csmflpublications.com 1788193278413

Recently, the preparatmm and characterizatmn of materials in. the nanometer scale has

may exhibit physrcal' properties dlstinctively diffepent from: that of bulk. Semlconductlng :
nanoparticles have attractediwidespread attention because of their special optical and electronic
properties arising from the quantum:cohfinement: of @] gctrons and large surface area. Among. the
semiconductor materials, Zine Sulphide (ZnS), showsg various luminescence properties such as
photoluminescence, electrolummescence andi thermo)yminescence. Hence, ZnS is a traditional ' !
phosphor widely used in flat-panel display, electro[uminescence devices, infrared windows,
sensors and lasers. When ZnS. material is doped with gransition or rare earth metal ions, it is

_possible to modify: its. physical properties. For dopeq nanocrstalline semiconductor materials,

quantumconfinement effects in the energy states also pyroduce unusual optical behaviour.

In this book, undoped and some transition metal ions doped ZnS semiconducting
nanomaterials were synthesized by microwave-assisted solvothermal method. To prepare the
undoped Zn$S nanoparticles, zinc acetate and thiourea were used as the precursor materials and
ethylene glycol was used as the solvent. The solvatherynal method used in this present work is an
effective method for preparing metal sulfides under myjid conditions, which is a simple, cheaper
and convenient method. Zn$ materials doped with transition'metal ions were alse synthesized by
the same method. In the present work, ZnS material was doped with. manganese, copper, cobalt
and indium- in four different concentrations. The micrgwave treated precursor materials, after.,..
washing with de-ionised water and acetone and after annealing leads to fine nanocrystalline
powder.

T

About the Author

Dr. S. Rinu Sam is a well-known young Indian scientist in Physics. He has published more than 20
intemationa‘l pu‘b‘l‘ications in various reputed Journals He has completed his. Masters and' Master

Ph. D from Manonmaniam Sundaranar Umversity,, Indna. He has a long proﬁle of tea_ching and
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His area of research concentration is.on Nano Physics. This book is one of his masterpieces in; « v. .
Nano Physics. o
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This text book, titled Physiological Psychology, cove™s the general area of ‘brain and behavior, which is a modular

subject in many university courses. The authors attMpi to prepare students to understand physiological conceprs

in other specialized fields thar they will encounter ' heir higher studies—ic is suitable for undergraduare college
students as well.

The book is organised into four chapters. The first Ghaprer covers the areas Brain and Behaviour, which includes

techniques in ncurophysmloc , the neuron and it fyncrions, Central Nervous System (CNS), Autonomous
Nervous System (ANS), Symparthetic Nervous S.\’stem (SNS), Para Sympathetic Nervous System (PSNS),
neurotransmitters and drug action.

The second chapter deals with biological basis of Sensory processes, which includes visual, auditory, gustarory,
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In recent years, nanotechnology has become one of the most important
and exciting forefront fields in Physics. It shows great promise for
providing us in the near future with many breakthroughs that will change
the direction of technological advances in a wide range of applications.
Nanotechnology is the study of manipulating on an atomic and molecular
scale. Generally nanotechnology deals with developing materials, devices or
other structures possessing at least one dimension sized from 1 to 100 nm.
In this book pure CdS and transition metal ions doped CdS semiconducting
nanomaterials were synthesized by microwave-assisted solvothermal
method. To prepare the pure CdS nanoparticles, we choose thiocacetamide
as the sulphide source. It is much easier for thioacetamide to release
sulphide ions. This will be beneficial to lower the reaction temperature and
shorten the reaction period. And also we choose the nontoxic, ethylene
glycol as the solvent. This is more favourable to the environment. The
microwave treated precursor materials, after washing with de-ionised
water and alcohol and after annealing leads to fine nanocrystalline
powder.

Dr. S. Rinu Samis an Indian young scientist in Physics.
He has published more than 20 International
publications.in various reputed journals. He has
completed his M.Sc.and M.Phil. from Madras
University, India. He has secured his Ph.D. from
M.S.University, Tirunelveli, India.His area of research
concentration is on Nano Physics.
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18. Stewardship of Wealth in West
Syrian
Lenten Prayer
155 Lboj, 120y
Fr. Biji. P
‘Stewardship of Wealth in Lenten Prayers’ With

special reference to the great Lent (13 1%05) in West

Syrian tradition. -

The word o5 derived from the root > which
means fast, abstain, to keep or observe fast etc. The Weg:

Syrians Christian’s spiritual life is centred in thCll: Fageg
and Feasts. All important feasts in west Syrian.s life are
preceded by short or long fasting. In west Syrial traq;_
tion there are five fasting seasons: (1) The Gre.at Lel‘lt;
(2) The Fast of The Apostles (3) The Assumptloz fasy,
(4) The Advent fast and (5) The Nineveh fast. 17 2¢Qiqy,
ro these five fasts, all Wednesdays and Fridays 2’ Tagy.

ing days.

igi atio
The Great Lent in its origin was prepa; en for
Christian Passover, the commemoration © th D&s-
the ]

cen -
sion and the Resurrection. In the first three turles,

__f
Wawonh@onﬁ' cancas, 08050029

) ==
Tl
E e

@D ==

Wapdgenad @200 aaclaaged aoocnIRMS

the period of fasting in preparation for the pascha did not
exceed a week at the most. Towards the last quarter Of the
fourth century it has forty days.

In this project the main sources that I have used
are hymns of evening prayer ‘Ramsho’ (12 »z) night prayer
‘lilyo® (US\) the morning prayer (ug.,j) before the noon
Prayer, the third hour (&34a\:) noon prayer
(1es , oM S) after noon prayer (i i.) of ktobo
dslyto d youmo (iwoz, 12835 1=5As) published by
Konat Abraham Malpan (1955).

The pethodology

The methodology I followed in this work con-
Sists of the Syriac Hymns in to English and the analysig
of the text and comments of the ideas contained in them

ReleVance Of the StUdy

The hymns for the ‘The Great Lent’ are not vet
rangjated. SO this translation may be means for usin
Specific prayers for the Lent. g

It may 8ive social awareness to the people,

ho
to yge their wealth? w

As Seepn in the Lenten Prayers

This is an attempt to find out the teaching ¢ th
e

M_m} CH:0CEms, 6
N ;o016 0500500
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FICTIONAS THERAPEUTIC STRATEGY IN SELF
WRITING

Dr. Sajeesh S.

Personal and cultural narratives can be seen as tools for
interpreting the world around us. While a cultural narrative
underline a universal intention, a personal narrative emphasises
a personal one. Both the personal and cultural narratives emerge
from certain purpose. It can either be conscious or unconscious.
Thus, this narrative intention can be seen as a narrative strategy,
particularly, personal narratives that are strategically constructed.

Human brain is essentially a biohermeneutic device. The
urge to narrate and interpret is actively involved in the
respective parts of the brain. Both the activities found to make
physiological changes in the brain. For example,
peuroscientific findings attribute talking cure and
psychoaltlal)’tical interpretations to bring short-term and long
term physiological modifications in brain regions (Levin 18).
Michael Gazzaniga in his book The Mind 5 Past states: “C?ur
(ind and brain accomplish the amazing feat of constructing
our past and, in doing, create the illusion of self, which in tum
motivates us to reach beyond our automatic brain” (29)-

The human brain is so remarkable in the construction
of persorh"ll narratives by which the individual constructs'her
self. In 1977 the philosopher Karl Popper and the Nobel Pnz.e-
winning neuroscientist John Eccles published The Self" and its

W@OG\S CQOQgﬁ. OHHIFOOHOHD
pavg L '

mﬂﬁoﬁgamc@" a%ad @sdlwaiald erwocmmmy f@

Brain, where they tackled the self as an autonomous entity which
interacted and controlled the brain processes. For example, in
narratives of first-person, where the focus of the narrator is into
oneself, show activation of right temporal junction and bilateral
anterior cingulate cortex (28). On the other hand, the brain

activation during third-person perspective was in other specific
area of the brain (Frewen 30).

There are arguments on the essentiality of a narrative for
the constryction of self (Gallagher 2003). One view is that, by
Ch°°Sing the narrative structure the self achieves a sense of
ﬁ'eec.lom. It also achi€ves a sense of autonomy by that it can define
andinterpre jtself. Similarly, the narrative enables self to functiox;
"e.ﬂectively, so that the individua] can decipher into oneself,
Likewise, e self narrator is able interpret oneself from multiple
PeTSPectjyes at different junctures, Moreover, the narrative
°°.he1‘es the otherwise scattered life events into a plot structure
with g beginning middle and engq, Further, it provides a distance
betwee), the n arrati“g_ self and the parrated self, which poses the
rlal'l‘at()r an obs ervel‘ mnto Oneself

The affinity -between Self and narrative is mediateq by
the autobiographlcal Memory, a triangular mode, where
each Tegulates the other. Human competency for narrative
only After e 28° of 'fW.O- Thig begins when the child
the Apacity 10 recOBNES one’s own image in the
deVeIQping a concelp;mal understanding of one’s s
also Cssentid o the Ons.et of autobiographica
(How, 2000)- The same 'f a significant aspect
NaTatyy, eco mpetency’ N ability to see things inn

Cmerges
acquires
mirror, by
elf, that is
1 memory
that shapes
arrative frame
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Table.1. DNA sequence details of Olihonasisuilis from Atlantic Ocean and Ambian Sea

i i bARE | (GeBRhKActesiony {eferéncess:
1. ‘ JF419529
2 T I¥419530
3 JF419531
R TF419532
S JF419533
.6 . o JF419534 Cepetlaez al., 2012
7 Atlantic Ocean JF419535
g JF419536
9 JEa19537
10 : . JFA19538
1 : JFA19539
12 JFA19540
13 | ounorasimitis v KCi36272
1 Caliat XC136273
15 KC136274
16 KC136275
7 Cochin KC136276
18 KC136277 Present study
9 KC136278
20 KC136279
3 | - Neendakar KCI136380
22 KCI36281
23 . KC136282
24 - Vighinjam .~ KC136283
25 ‘ ‘ KC136284

Kleppel, G.S., Sarah, E.H. and Burkart C.A. 2005.
Maximizing the nutritional values of copepods in aquaculture:
Managed versus balanced nutrition. 49 - 59. In. Copepods in
Aquaculture (eds.Lee, C.S, O’Bryen.P.J. and Marcus. N.H.)
Blackwell Publishing, UK. 269pp.

Knowlton, N. 2000. Molecular genetic analyses of species
boundaries in the sea. Hydrobiologia. 420: 73-90.

Mauchline, J., Blaxter, J.H.S., Southward, A.J and Tyler,
P.A. 1998. The Biology of Calanoid Copepods - Introduction.
Elesevier Academic Press. 710pp.
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Foreword

| was extremely delighted when I received the request to write a foreword for
this book on “Research Perspectives in Chemistry for Sustainable Development”
as the theme is of contemporary interest. Sustainable development is a topic
of huge relevance in today's world characterised by rapid changes in society
or environment. The macro and micro economic landscapes have changed
dramatically over the last decade due to globalisation, information availability and
technology invasion in every walk of life. The success of organisations to thrive
depends fundamentally on the knowledge and skills that they amass, nurture and
contribute back to the personal and societal wellbeing. Today, scientific research is
considered as essential for the economic and industrial development of the state/
country. The increased investment in the R&D projects is a testimony to its huge
potential that lies in them, in enabling country’s prosperity. However, to tap its
potential, proper learning and development interventions are essential and the
onus largely lies on academicians, researchers or scientists.

India. with a massive young population and growing economy, is a classic case
for initiatives and interventions in sustainable technological development as
economic growth and achievement of development goals of country depends
a lot on how effectively the country responds to the challenges of technology
shifts and the accompanying changes in competency requirements. This book
offers valuable insights in the dimensions of bioinorganic, catalysis. polymers and
water chemistry in sustainable development. These dimensions as we know, are
important for the overall development of society.

Sustainable development has always been difficult to quantify as there has been
limited consensus on how to value, measure and record due to lack of universally
accepted standards. In this situation, the present book is a committed attempt
to get a varied perspective on sustainable development in some of the core
areas of chemistry like metal complexes/bioinorganics, nanomaterials, polymers/
biopolymers, catalysis and water treatment. I would like to congratulate the editors
for highlighting these dimensions by putting together different research problems
and issues to present a multi-dimensional view on the concept. The diversity of
perspectives and the vastness of the scope of the topic is reflected in the variety of
topics dealt with the book through the chapters.

The book can be a valuable reference and source material for faculties, researchers,
industrialists and students interested in thrust areas of chemistry for sustainable
development. The edited volume will be useful to those readers who are keen to
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Synthesis and Spectral Aspects of Mo(VI)
and Ni(Il) Complex with ONO Donor

Hydrazone: Crystal Structure Architecture
of Ni(Il) Complex

Daly Kuriakose! and M.R. Prathapachandra Kurup?

of e

Abstract: N,N'-dimethylformamide incorporated Mo(Vl) and Ni(ll) complexes
with 3’, 5'-dichloro-2’-hydroxy-acetophenone-3-methoxybenzhydrazone(H L) has
been synthesised. Reaction of {MoO,(acac),] (acac = acetylacetonate) and nickei(ll)
acetate with H,L affords mononuclear dioxidomolybdenum(VI) complex [MoQ,(L)
(DMF)] (1) and [Ni{L){DMF)] (2) respectively. The synthesized complexes have
been characterized by elemental analysis, conductivity measurements, electronic, IR
and NMR spectral techniques. Structural evidence for nickel complex is obtained by
single crystal X-ray diffraction studies. In the synthesised molybdenum complex the
hexacoordination around the central metal atom is satisfied by two oxygen atom and
one nitrogen atom of dianionic aroylhydrazone molecule, two oxido groups and the
sixth solvent exchangeable site was occupied by oxygen atom of the dmf molecule.
The crystallographic studies shows that the synthesised Ni(ll) complex crystallizes in a
monoclinic P2 /c space group with four molecular complex units per unit cell. Single
crystal X-ray structural studies also indicates that the tetracoordination around Ni(ll)
is satisfied by dianionic O, N, O - chelated hydrazone and O atom of coordinated
dmf molecule. The aroylhydrazone ligands coordinate to the central metal atom via
iminol tautomeric form through enolate oxygen, phenolate oxygen and azomethine
nitrogen. The packing of the molecule is stabilised by four = -7 interactions with
equivalent coordinates 1-x,1-y,-z and-1/2+x,1/2-y,-1/2+z. In addition to this one
ring-metal interaction (Cg(6)---Ni(1)) and four Y-X--w interactions with X--Cg
distances 3.798(2), 3.850(2), 3.575(2) and 3.973(2) adds to the stability. The
stability is further enhanced by various non-classical hydrogen bonding interactions.

Keywords: Dioxidomolybdenum Complex, Aroylhydrazone Ligand, Crystal
Structure, X-ray Diffraction
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Development of a Facile Natural Approach for the Synthesis of Carbon Quantum Dots using Peanut Shell

Development of a Facile Natural Approach
for the Synthesis of Carbon Quantum Dots
using Peanut Shell and its Characterization

Francis Chacko?, Vinoy Thomas? and Rejani V. Koshy?

Abstract: Carbon quantum dots have wide acceptance in multidisciplinary fields
such as optical, optoelectronic and biological applications such as photocatalysis,
photovoltaics, anode material in quantum dots solar cells for electron shuttling,
bioimaging, biomarking, drug delivery and photodynamic therapy. The different
approaches to synthesise Carbon Quantum Dots include both top down (laser ablation,
electro deposition arc discharge etc.) and bottom-up (precipitation, microwave, hydro
and soluothermal etc.) approaches. Among the various physical and chemical synthetic
methods reported for the synthesis of carbon based materials, the hydrothermal
method is the best among the other as it is simple and more economic. A large
number of reports available for both the chemical as well as green synthesis of carbon
dots from various natural sources like graphitic oxide, natural ges and candle soot,
citrate, ascorbic acid, chicken eggs, chitoson, gelatine, fruit extracts, vegetables, green
leaves, flower extracts, food wastes, honey, hair, sugar, ginger, coffee ground, etc. The
chief objective of the present work is to develop a natural and economic method to
synthesise Carbon quantum dots using Peanut shell as the precursor material and to
explore its applicability in various fields. The synthesised Carbon Quantum dots were
characterized by means of various techniques such as TEM, UV, PL and FTIR. The
carbon quantum dots obtained were of good quality satisfying the basic standards of
quantum dots. The size of the CDs ranged from 6-10 nm.

L ‘B

Keywords: Carbon Quantuin Dots, Peanut Shell, TEM, Precursor Material rhj

1. Introduction

Carbon dots are generally oxygenous carbon nanoparticles with a size of less than
10 nm which exhibits the properties as similar to the semiconductor nanoparticles
[1]. They have been a promising alternative owing to their properties such as high
water solubility, low cytotoxicity. biocompatibility, high emission quantum yield,

IDepartment of Chemistry, St. Gregorios College, Kottarakkara,
Kerala-691531, India

2Department of Physics, Christian College, Chengannur, Kerala, India
*Department of Physics, St. Gregorios College. Kottarakara, Kerala—-691531. India

[112]

low cost of production and high photo and storage stability [2, 3]. Moreover, carbon
dots are widely used in multidisciplinary fields such as optical, optoelectronic and
biological applications such as photocatalysis, photovoltaics, anode material in
quantum dots solar cells for electron shuttling, bicimaging, biomarking, drug
delivery and photodynamic therapy [4, 5]. In general carbon quantum dots
can be synthesised by both top down (laser ablation [6)], electro deposition [7,
8] arc discharge [9], etc.) and bottom-up (precipitation [10], microwave [11],
hydro and solvothermal [12], etc.) approaches. Among the various physical and
chemical synthetic methods reported for the synthesis of carbon based materials,
the hydrothermal method is the best among the other due to its one pot, simple,
low temperature and economical advantages [13]. A large number of reports
available for both the chemical as well as green synthesis of carbon dots from
various sources like graphitic oxide, natural gas and candle soot, citrate, ascorbic
acid. chicken eggs, chitoson, gelatine, fruit extracts, vegetables, green leaves,
flower extracts, food wastes, honey, hair, sugar, ginger, coffee ground, etc. [14].
Yin Wang et al. reported the photoinduced electron transfer of carbon dots with
nitro compounds in which the quenching of fluorescence emission in the carbon
dots can occur by both electron donors and electron acceptors. In that they have
reported that surface passivation of carbon dots is responsible for the quenching
mechanism [15]. Sahu and coworkers reported that the one step synthesis of
highly fluorescent carbon dots with the quantum vield of 26% from orange juice
towards the application bio-imaging [12]. Similarly, Yue et al. reported that carbon
quantum dots from apple juice for the detection of metal ion like Hg?* present
in water sample collected from various sources likely carbon quantum dots as a
sensor for metal ions [13]. In another work, Wang and co workers mentioned that
among the variable green vegetable extracts, carbon dots derived from spinach
(a green leaf) exhibits favourable photoluminescence characteristics and amine
functionalization passivate the surface well. In that they have synthesized, water
soluble carbon dots as well as nanocomposites of TiO, with carbon dots via
green route towards the application of photocatalytic hydrogen production {16].
Recently, Lim and his co worker reported a detailed review on carbon quantum
dots and their applications. In that review, they have collected the most possible
reports available in the literature which related to the carbon dots and their
fluorescence properties, synthetic methods and application areas [12).

2. Experimental

2.1 Materials and Chemicals

The details of materials and chemicals used in the present work are listed in the
table 3.1

[ 113]
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Nano NiO -RuO, Mixed Oxide Incorporated
Catalytic Ni-P Composite Coating for
Hydrogen Evolution Reaction

R. Remya!, Francis Chacko? and S.M.A. Shibli?

L] lp
Abstract: Hydrogen is considered to be the most promising candidate as a future
energy carrier. The electrochemical production of hydrogen by alkaline water
electrolysis is one of the most promising methods with great potential of using renewable
energy sources, such as solar energy. In order to make this technique more efficient
and economical, the decreasing of the overpotentials of the electrode reactions as well
as by selecting inexpensive electrode materials with good electrocatalytic activity are
needed. For this purpose, the most important and most studied electrode material is
nickel, its afloys and compounds. However, nickel suffers from low electrocatalytic
performance and does not resist well to intermittent electrolysis. The electrode activity
can be increased by increasing the real surface area and/or the intrinsic activity of the
electrode material. The objective of the present work was to demonstrate the efficiency

of nano NiO as a catalyst support for RuO, electrocatalyst for hydrogen evolution

in alkaline medium. Nano NiO has been of interest over the last few years due to

its interesting electr_’qchemical properties. NiO-RuQO, mixed oxide was prepared by

thermal decomposition of RuCl, The composite was incorporated into electroless

Ni-P plating. Mild steel coupons were used as the base substrate. The concentration

of the nano composite was optimized based on the preliminary test results of the

specimens prepared under different experimental conditions and 10 g/L was

found to be optimum. The specimens were subjected to different physicochemical
characterization including SEM. The electrocatalytic activity of electrodes was studied
using different‘ele’ctrochem:cal tests in 32% NaOH solution. The surface morphology
of the composite incorporated plates was rougher and corrugated compared to that of
the pure Ni-P plates. The mixed oxide particles distributed all over the surface of the
composite incorporated Ni-P plates. The composite incorporated Ni-P plates showed

Jower cathodic potential shift when compared with that of the pure Ni-P plate. All the
other eledrocheﬂflcal characteristics such as impedance, electrochemical polarization

etc. revealed the improvement of electrocatalytic activity of developed electrodes. In

the present case, the RuOé particles having small size at nanoscale could disperse
exceedingfy on the electrode surface generating more catalytically active sites. Nano

NiO-RuO, incorporated electroless Ni-P plates were developed and explored as an

efficient electrode material for HER reaction. An improvement of physicochemical

ond electrocatalytic properties of the plotes was achieved mainly due to the synergistic
effect of transition metal oxides by increasing the intrinsic electrocatalytic activity.

Lower percentages of RUOg on MnO, were sufficient to give maximum catalytic

activity towards HER for electroless Ni-P coating.

Nano NiO -RuQ, Mixed Oxide Incorporated Catalytic Ni-P Composite Coating for Hydrogen Evoiution Reaction

: Overpotential, Mixed Oxide, Electrodes
e ofds' y
Keyw &

M
mhemiﬁ& St. Gregorios College Kottarakara. Kollam, India

12Depar )
D partme“t of Chemistry, UniVersity of Kerala, Trivandrum-695581 . India
e
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1. Introduction

Water electrolysis is a promising technology to produce high purity hydrogen.
However, only 5% of hydrogen is produced by water electrolysis due to high
energy consumption. One of the main reasons for this low percentage production
is large overpotential for hydrogen evolution reaction (HER). In order to reduce
the overpotential, electrode raterials with excellent catalytic activity and stability
must be developed. Nickel. its alloys and Ni-based compounds are the most widely
studied cathode materials for HER in alkaline solutions. Electrocatalytic activity of
Ni is not high, but this metal exhibits high resistance to corrosion in concentrated
alkaline solutions at elevated temperatures. Enhancement of cathode activity of Ni
has been achieved by increasing the real surface area or by increasing the intrinsic
activity using alloys or composites [1].

Ni-based composite coatings have recently attracted significant attention because
they combine many desirable properties of an electrocatalyst for the HER:
large surface area, good intrinsic catalytic activity, and high corrosion stability.
Among composite catalysts, the Ni-RuO, (Ru) composite catalyst was one of the
most investigated. due to the fact that ruthenium oxide and ruthenium exhibit
one of the highest activities for the HER [2]. Thermodynamically, ruthenium
oxide should not be stable during cathodic polarization, but it has been found
experimentally that it possesses a considerable stability, which has been attributed
to a sufficient electronic conductivity of RuO,, preventing its reduction. However,
RuO, is expensive and its use in composite cathode catalysts is not economically
favorable. Therefore. research efforts have also been devoted to further reduction
of the amount of RuO, on Ni-based catalysts and improvement of their stability by
incorporation of other metal oxides. A useful strategy in this context is to prepare
composites in which particles of RuO, are deposited on other cheap transition metal
oxides such as NiO [3]. It is recognized that nanotechnology has the opportunity
to improve the performance of electrode materials used in the electrolysis of water
by increasing the interfacial surface area and including additional materials with
increased electrocatalytic properties. The previously reported attempts to increase
the electrolysis of water with nanostructured materials used; Ni nanowires (4,
WO, nanorods [5]. and RuQ, nanorods [6]. In recent years, nanomaterial’s
have attracted extensive interest for their unique properties in various fields
(such as catalytic, electronic and magnetic properties) in comparison with thejr
bulk counterparts [7].

Numerous research efforts have been recently devoted to the preparation of metal
oxide nanostructures due to their widespread potential application in various
fields. Among them nano NiO has been of great interest over the last fey, years
due to its interesting electrochemical properties [8). Nano NiQ have various

[141]
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