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Communicative English Il is a specially designed textbook for undergraduate students
to hone their literary and linguistic competence. This book has been prepared keeping in
mind the newly introduced Choice Based Credit System (CBCS) recommended by UGC,
New: Delhi. The book has been developed to cater to the needs of students and keep pace
with the developments in higher education.

This book has followed the National Knowledge commission (NKCI and UGC
recommendations and needs of Comprehensive Continuous Assessment (CCA) as well as
the Semester End Examination under CBSC. The assessment questions and exercises are
based upon the evaluation with respect to Knowledge, Understanding, Skill, Application,
and Higher Order Thinking Skills. Thus, the book includes MCQs, short questions, long

questions, and detailed questions. For the advantage and benefit of students, each unit of

the book contains ample examples. Thus, teachers and students of English waill find the
textbook helpful and a one-stop-shop for their English syllabus.

The objective of the book is to make students attain an excellent command of the English
language and also imbibe values that build strength of character.
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Metal Chalcogenide Thin
Films by Spray Pyrolysis

Photoelectrochemical Solar Cell Applications

g LAMBERT

Acadamic Pubdishing




Thin film studies have made tremendous advances in the last decade due
to industrial demand for reliable and sustainable energies. The thin film
solar energy conversion devices have, therefore become of wital
importance. Therefore more attention has been paid to direct conversion
of sunlight into electricity using the photovoltaic properties of suitable
materials. CdS and CdSe are two very important wide band gap
semiconductors among the II-VI semiconductors and finds wide
applications In optoelectronics, such as non-linear optics, visible-light
emitting diodes and lasers. However, for some optoelectronic applications
it iIs important to tune the emission wavelength. The tunability of band
gap can be achieved through composition modulation, for example,
alloyed 1I-VI semiconductor ternary of CdS1-xSex with continuously tuned
band gap is possible. To realize these applications, it is of primary
importance to grow high quality CdS1-xSex (0.0 = x = 1.0) thin films and
characterize them for fundamental properties like PEC characterization,
structural, morphological, electrical and optical properties in order to
iImprove the performance of the devices.

Dr. Abhijit. A. Yadav received his doctoral degree
from S. R. T. M. University, Nanded in 2011. He is
presently working as Assistant Professor at Rajarshi
Shahu Mahavidyalaya, Latur- 413512, Maharashtra,
India. His present research interest includes thin films,
photoelectrochemical solar cells and metal oxide gas
sensaors and super capacitors

978-3-659-69553-7
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"i‘.'lill by ﬂ'l.l Ramanand Turti -’w
Marathwada University, Nanded on effect

of toxicant on living organism. He is a
member of Academic council and member

of BoS in Zoology. He has fifteen National
and International research paper to his
credit; He has sanctioned and completed a
major research project (MRP).by U.G.C.,
New Delhi on cancer biology.
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Dr. S.D.Salunke
MSc B ED My D

Dr. S.D. Salunke is presently serving as Associate Professor in
Analytical Chemistry & Vice-Principal at Rajarshl Shahu
Mahavidyalaya, Latur, an Autonomous college in Maharashton,
India. He has completed his B.Sc. degree from Karnataka University
Dharwad and M.S¢. degree from Gulbarga University, Gulbarga. 11
has completed his B.Ed, and Ph.D, degree’s from D Babasaheb
Ambedkar Marathwada University, Aurangabad. He has around three
decades of teaching experience of which 5 Years at Pre « University (1
level), 24 years at B.Sc. and § years ot M Se. level, He i recognizod
rescarch guide/supervisor in Chemistry under Swami Ramanand Teertl)
Marathwada University, Nanded, He has |5 years ol research
experience in chemistry, Under his guidance, 7 Research Scholars
completed M.Phil. & 8 Research Scholars are pursuing Phob. He has
around one decade of Administrative Experience as Vice-Principal,
IQAC-Member Secretary Cum Co-ordinator, UGC « Plan Girant, CPIE,
BSR Co-ordinator, DST-FIST (GOI) in-charge of the college, He also
has 2 years of working experience in cement industry as Chiel Chenist
and Cement Consultant for some industries in Karnataka following
VSK technology. His areas of research are Co-ordination Chemistry,
Synthetic Organic Chemistry, Food Science and Nano Material
Science. His field of interest is Analytical Chemistry Practice and

Cement Technology.
Dr. S.D.Salunke
M.Sc., B.Ed., Ph.D.
Associate Professor in Analytical Chemistry & Vice-Principal
UG & PG Department of Chemistry & Analytical Chemistry
Rajarshi Shahu Mahavidyalaya, Latur, PIN - 413512
(An Autonomous College), Maharashtra, India
E-mail: salunke shridhar@yahoo,co.in
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Dr. S.D. Salunke is presently serving #s M m

Analytical Chemistry & Vice-Principal &l Najuinhl Bhe

Mahavidyalaya, Latur, an Autonomous college i
He has completed his B.Sc. degree from Karmutaka M
and M.Sc. degree from Gulbarga University, Gulbisrgs s has s
his B.Ed. degree and Phd. degree from Dr Dabasahuh Al
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& 8 Research Scholars are pursuing Ph.D. He has M“ -
Administrative Experience as Vice-Principal, IQAC-Mambist ary
Co-ordinator, UGC - Plan Grant, CPE, BSR Co-ardinalor,
in-charge of the college. He also has 2 years of working
cement industry as Chief Chemist and Cemant Conmullant i
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are Co-ordination Chemistry, Synthetic Organic Chaminiry, Fasi
and Nano Material Science. His fields of interest are Analyliosl
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Dr. S.D. Salunke is presently serving as Associate Professor i
Analytical Chemistry & Vice-Principal at Rajarshi Shahu
Mahavidyalaya, Latur, an Autonomous college in Maharashtra, Incin, He
has completed his B.Sc. degree from Karnataka University, Dharwad and
M.Sc. degree from Gulbarga University, Gulbarga. He has completed his
B.Ed. and Ph.D. degree’s from Dr. Babasaheb Ambedkar Marnthwads
University, Aurangabad. He has around three decades of teachi
experience of which 5 Years at Pre - University (+2 level), 24 yeurs ol
B.Sc. and 5 years at M.Sc. level. He is a recognized resenteh
guide/supervisor in Chemistry under Swami Ramanand Teerth
Marathwada University, Nanded. He has 15 ycars of research experiense
in chemistry. Under his guidance, 7 Research Scholars completed M. Phil
& 8 Research Scholars are pursuing Ph.D. He has around one decade of
Administrative Experience as Vice-Principal, IQAC-Member Secrot
Cum Co-ordinator, UGC - Plan Grant, CPE, BSR Co-ordinator, DST
FIST (GOI) in-charge of the college. He also has 2 years of worklll'
experience in cement industry as Chief Chemist and Cement Consultant
for some industries in Karnataka following VSK technology. His areas of
research are Co-ordination Chemistry, Synthetic Organic Chermisiry,
Food Science and Nano Material Science. His field of interest is Analytioal
Chemistry Practice and Cement Technology.
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M.Sc., B.Ed,, Ph.1),

Associate Professor in Analytical Chemistry & Vice-Prineipal
UG Department of Chemistry & Analytical Chemiist
Rajarshi Shahu Mahavidyalaya, Latur, PIN - 41 15]

(An Autonomous College), Maharashtrn, Indin

E-mail: salunke shridhar@yahoo,co.in
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Dr. S.D. Salunke is presently serving as Associate Professor in

Analytical Chemistry & Vice-Principal at Rajarshi Shahu |

Mahavidyalaya, Latur, an Autonomous college in Maharashtra, India, He
has completed his B.Sc. degree from Karnataka University, Dharwad and
M.Sc. degree from Gulbarga University, Gulbarga. He has completed his
B.Ed. and Ph.D. degree’s from Dr. Babasaheb Ambedkar Marathwada
University, Aurangabad. He has around three decades of teaching
experience of which 5 Years at Pre - University (+2 level), 24 years at B.Sc.
and 5 years at M.Sc. level. He is a recognized research guide/supervisor in
Chemistry under Swami Ramanand Teerth Marathwada University,
Nanded. He has 15 years of research experience in chemistry. Under his
guidance, 7 Research Scholars completed M.Phil. & 8 Research Scholars
are pursuing Ph.D. He has around one decade of Administrative Experience
as Vice-Principal, IQAC-Member Secretary Cum Co-ordinator, UGC -
Plan Grant, CPE, BSR Co-ordinator, DST-FIST (GO in-charge of the
college. He also has 2 years of working experience in cement industry as
Chief Chemist and Cement Consultant for some industries in Karnataka

following VSK technology. His areas of research are Co-ordination |

Chemistry, Synthetic Organic Chemistry. Food Science and Nano Material

Science. His field of interest is Analytical Chemistry Practice and Cement I ‘

Technology.
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M.Sc., B.Ed. Ph.D.

Dr. S.D. Salunke is presently serving as Associate Professor in’
Analytical Chemistry & Vice-Principal at Rajarshi Shahu

Mahavidyalaya, Latur, an Autonomous college in Maharashtra, India. ‘_

He has completed his B.Sc. degree from Kamnataka University, Dharwad ,
and M.Sc. degree from Gulbarga University, Gulbarga. He has completed
his B.Ed. degree and Ph.d. degree from Dr. Babasaheb Ambedkar
Marathwada University, Aurangabad.He has around three decades of

teaching experience of which 5 years at Pre - University [+2"Ievel), 11 b

24 years at B.Sc. and 5 years at M.Sc. level. He is a recognized research
guide/supervisor in Chemistry under Swami Ramanand Teerth
Marathwada University, Nanded. He has 15 Years of Research Experience
in Chemistry . Under his guidance, 7 Research Scholars completed M.Phil.
& 8 Research Scholars are pursuing Ph.D. He has around one decade of
Administrative Experience as Vice-Principal, IQAC-Member Secretary Cum
Co-ordinator, UGC - Plan Grant, CPE, BSR Co-ordinator, DST-FIST (GOI)
in-charge of the college. He also has 2 years of working experience in
cement industry as Chief Chemist and Cement Consultant for some
industries in Karnataka following VSK technology. His areas of research
are Co-ordination Chemistry, Synthetic Organic Chemistry, Food Science
and Nano Material Science. His fields of interest are Analytical Chemistry

Practice and Cement Technology.
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Dr. S.D. Salunke is presently serving as Associate
Professor in Analytical Chemistry & Vice-Principal at
Rajarshi Shahu Mahavidyalaya, Latur an Autonomous
college in Maharashtra, India. He has around three decades
of teaching experience of which 5 years at Pre-University
(+2 level), 24 years at B.Sc. and S years at M.Sc. level. He is a
recognized research guide/supervisor in Chemistry under
Swami Ramanand Teerth Marathwada University, Nanded.
He has 15 vears of research experience. 7 Research Scholars
completed M.Phil & 8 Research Scholars are pursuing
Ph.D under his guidance. He has around one decade of
Administrative Experience as Vice-Principal, IQAC-Member
Secretary Cum Coordinator, UGC Plan Grant, CPE, BSR
Coordinator, DST-FIST (GOI) In-charge of the college. He
also has 2 years of working experience in cement industry as
Chief Chemist and Cement Consultant for some industries in
Karnataka following VSK Technology. His areas of research
are Co-ordination Chemistry, Synthetic Organic Chemistry,
Food Science and Nano Material Science. His field of interest
is Analytical Chemistry practice and Cement Technology.
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Dr. §.D. Salunke is presently serving as Associate Professor in
Analytical Chemistry & Vice-Principal at Rajarshi Shahu
Mahavidyalaya, Latur, an Autonomous college in Maharashtra,
India. He has completed his B.Sc. degree from Karnataka University,
Dharwad and M.Sc. degree from Gulbarga University, Gulbarga. He
has completed his B.Ed. and Ph.D, degree’s from Dr. Babasahcb
Ambedkar Marathwada University, Aurangabad. He has around three
decades of teaching experience of which S Years at Pre - University (+2
level), 24 years at B.Sc. and 5 years at M.Sc. level. He is a recognized
research guide/supervisor in Chemistry under Swami Ramanand Teerth
Marathwada University, Nanded. He has 15 years of research
experience in chemistry. Under his guidance, 7 Research Scholars
completed M.Phil. & 8 Research Scholars are pursuing Ph.D. He has
around one decade of Administrative Experience as Vice-Principal,
IQAC-Member Secretary Cum Co-ordinator, UGC - Plan Grant, CPE,
BSR Co-ordinator, DST-FIST (GOI) in-charge of the college. He also
has 2 years of working experience in cement industry as Chief Chemist
and Cement Consultant for some industries in Kamataka following
VSK technology. His areas of research are Co-ordination Chemistry,
Synthetic Organic Chemistry, Food Science and Nano Material
Science. His field of interest is Analytical Chemistry Practice and
Cement Technology.
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The Schiff bases and their transition metal complexes possess novel
structural features, interesting spectral and magnetic properties. They have
attracted many researchers due to their importance in medicinal,
agricultural, analytical, biological, catalysis, polymer science and industrial
fields. Their studies have made tremendous advances in recent decades due
to their industrial demand as antimicrobial, anticancer, antiseptic,
antidiarrhoeal, antiulcer agents and they are also useful in LCD’s, metal
corrosion inhibition and myocardial perfusion imaging. The antimicrobial
and insecticidal activity of Schiff bases increases with incorporation of the
azomethine (>C=N) and arylazo (Ar-N=N-) groups in them. The
dehydroacetic acid (DHA) is used to enhance vitamin-C stability, as food
preservative and as strong antiseptic agent even at very low concentration
(0.02-2.0%). The inclusion of DHA as arylazo Schiff base in transition metal
complexes enhances their properties. To ascertain these potentialities and
their applications, it is important to synthesize the arylazo Schiff base metal
complexes derived from DHA and undertake their characterization studies.

Dr. S.D. Salunke received his Ph.D. from Dr. B. A. M.
University, Aurangabad in 2004. He is recognized
research guide under S. R. T. M. University, Nanded.
He is presently serving as Associate Professor and
Vice-Principal at Rajarshi Shahu College, Latur, M.S.,
India. His present research areas are Organic,
Coordination Chemistry and Food Science.
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About Author and Book

Dr. V. S. Shembekar, who is Director, Biotechnology
Division of Rajarshi Shahu College (Autonomous), Latur,
Maharashtra, has 30 years experience of teaching to UG &
PG students. He is recognized by Swami Ramanand Teerth
Marathwada University, Nanded as Ph. D. Supervisor in
three disciplines - Fishery Science, Zoology and
Biotechnology. He has guided over 15 Ph. D. students. He
has published over 55 research papers in notional and
international journals. Besides his teaching and research

Dr. V. S. Shembekar

activities he has contributed a good deal of work in
aquaculture. He extends. consultancy to fish farmers an&~
aquarists. He has helped & guided several pisciculturists to
adopt scientific way fo fish farming and has motivated UG &
PG students to under take extension activities in aquaculture.

This book is the result of authors experience in teaching
undergraduate and post graduate students of Fishery Science
and is a authors dream of minimizing students efforts in
understanding fundamental aspects of aquaculture.

Unique features of this book :

e This book is appropriate for use in any course of
Biological Science (at both undergraduate & post graduateu
levels)

e Student will be told each step of way, not only how to
practice aquaculture in real life, but also why he is doing each
step so that he can understand what he is doing and not
merely learn how to practice aquaculture.

e [t includes specific objectives embedded in the text for
each concept, so that student can know the purpose of each
and every parctical.

It is anticipated that this book will provide its all the users a
clear understanding about practical applications on
ISBN No. aquaculture in laboratory and in real life.
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AboutAuthor and Book
Dr V. S. Shembekar, Director, Biotechnology

Division.of Rajarshi Shahu College (Autonomous), Latur,

Maharashtra, has 30 years experience of teaching to UG & g

PG students. He is recognized by swami Ramanand chrth B "' ------ :
” )

Marathwada University, Nanded as Ph. D. Supervisor in thl’LC disciplines — Fushery
Science, Zoology and Biotechnology. He has guided over 15 Ph. D. students. He has,
published over 55 research papers in national and mlernanonal }pumals Besides hlJ :
teachmg and research activities he has contnbuted agood deal of work in aquaculturer
and agnculture brotechnology He extends consultancy to farmers and aquaculturrsts

He has helped & guided them to adopt scientific way of fish farming and har.
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motivated UG & PG students to under take .extentron activitiesinaquaculture. |

Tl'us book is the result of authors expenence in teae.hmg undergraduate anfl e e

post graduate students and is a authors dream of minimizing students efforts in

understanding fundarnental aspects of Life sciences. | :

Unique features : G | | 5
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& This book is appropriate for use in any course of Brologlcal Scrence ( at both

undergraduate & post graduate levels)

¢ Student will be told each step of way, not only how to prac tice aquaculture 1}n

real life. but also why he is doing each step so that he an understand what he is domg
and not merely learn how to practice aqmculture
# It includes specific objectives embedded in the text for each concept, so th'zrt

student can know the purpose of each and every practical,
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It is anticipated that this book will provide its all the users a clear

understanding about practical applications on aquaculture in laboratory and in real

life.
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About Authorand Book

Dr. V. S. Shembekar, Director, Biotechnology Division of Rajarshi
Shahu College (Autonomous), Latur, Maharashtra, has 30 years experience
of teaching to Under graduate and Postgraduate students. He is recognized
by swami Ramanand Teerth Marathwada University, Nanded as Ph. D.
Supervisor in three disciplines — Fishery Science, Zoology and
Biotechnology. He has guided over 15 Ph. D. students. He has published
over 55 research papers in national and international journals. Besides his
teaching and research activities he has contributed a good deal of work in
aquaculture and environmental biotechnology. He has organised several
workshops and training programs for researchers, teachers and farmers. He
is extending consultancy to Municiple Corporation for solid waste
management. He also extends consultancy to farmers and aquaculturists.
He has helped and guided them to adopt scientific way of fish farming and
has motivated UG & PG students to under take extention activities in

aquaculture,

This book is the result of authors experience in teaching undergraduate
and post graduate students and is a authors dream of minimizing students
efforts in understanding fundamental aspects of Life sciences.

Unique features :

This handbook provides an overview of the basic practicals in
Bioinformatics to undergraduate Program of bioinformatics and
biotechnology students. The given handbook describes the special features,
requirements, and expectations of the various aspects of bioinformatics.
Through this handbook the author has taken the efforts to simplify the
students approach of understanding the bioinformatics in more familiar and
friendly way. Many, but not all, of these requirements of understanding the

bioinformatics are described in this handbook.
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