Dr.BRR GOVERNMENT DEGREE COLLEGE, JADCHERLA

MAHABUBNAGAR, TELANGANA-509301

(Affiliated to Palamuru University)

Dr.BRR Government Degree College, Jadcherla

Mahabubnagar, Telangana-509301

3.3.2 Number of books and chapters in edited volumes/books published and papers
Published in national/ international conference proceedings per teacher during last
five year

3.3.2.1 Total Number of books and chapters in edited volumes/books published and
papers Published in national/ international conference proceedings per teacher
during last five year

e o o N o N e o o N N 0 N N 0 N N N o o N N N N N N N o 0 N N o N N N N N N N N N N N N N N N N N N N N N NN N NN NN
e




DEPARTMENT OF CHEMISTRY

Author of B.Sc 111 Year Book

Sri G. Satayanarayana Goud, the Staff of the Chemistry Department, has been one of the authors
of B.Sc ITI Year Chemistry Semester V E/M, Telugu Akademi book.

B.Sc.
Thlrd Year

Cover Page

—pg

Principal
Dr. BER Govemml,nt Degrae Col!ege

"w_/'-../'-../"-./‘Jq./'J‘/"/‘J'V‘—;"J‘\J‘J'J'J'\/'




O A A A A A A AN A NI A IS

B.Sec. (Third Year) Chemistry - III (Semester - V) : Authors : Prof M.
Adinarayana, Dr. D.A. Padmavathi, Dr. S. Jyothi, Dr. M. Noorjahan,
Dr. P. Rajani, Dr. B. Ramesh, Sri G Satyanarayana Goud, Dr. N. Yogibabu;
Editors : Prof. M. Adinarayana, Prof. Deva Das Manwal, Dr. K. Venkateswara
Rao; First Edition: 2018; Pp.x + 318 +iv.

© TELUGUAKADEMI
Hyderabad

First Edition : 201
Copies : 3000

Published by TELUGU AKADEMI, Hyderabad- 500 029 under the
Centrally Sponsored Scheme of Production of Books and Literature in
Regional Languages at the University level of the Government of
India in the Ministry of Human Resource Development, New Delhi.

All rights whatsoever in this book are strictly
reserved and no portion of it may be reproduced
by any process for any purpose without the
written permission of the copyright owners.

Price : Rs. 125=00

Printed in India
Laser Typeset by M/s Dharani Graphics, Hyderabad
Printed at M/s Kohinoor Printers, Hyderabad

Year of Publication

Pm%fi pal
Dr. BBR Govermment Degree \,:;-negl-).-age I3

Jadcherta, Dist.Mahabubnagar




.

Dr. K. Venkateswara Rao
Reader & Head (Rtd.)
Department of Chemistry

Telugu Akademi

B.Sc. 220
Third Year - SEMESTER-Y 35 7
CHEMISTRY
AUTHORS %

Prof. M. Adinarayana Dr.D.A. Padmavathi -,
Professor (Rd.) Assisant Professor
Department of Chemistry Department of Chemistry
Osmania University, Hyderabad Osmania University, Hyderabad
Dr. S. Jyothi Dr. M. Noorjahan

Assistant Professor Assistant Professor

Department of Chemistry Department of Chemistry
Kakatiya University, Warangal Palamur University, Mahabubnagar
Dl.‘. P Rajani Dr. B. Ramesh

Principal Assistant Professor

Govemment Degree College Department of Chemistry

for Women, Begumpet Kakatiya Government College
Hyderabad Hanamkonda, Warangal

Sri G. Satyanarayana Goud Dr. N. Yogibabu

Assistant Professor Assistant Professor

Department of Chemistry Department of Chemistry

Dr. B.R.R. Government College Govt. Degree College

Jadcherla, Mahabubnagar Patancheru, Sangareddy

EDITORS

Prof. M. Adinarayana Prof. Deva Das Manwal
Professor (Rtd.) Head, Department of Chemistry
Department of Chemistry Osmania University
Osmania University, Hyderabad Hyderabad

Hyderabad

J

Author of the Book

Prirn gjt pal

Dr. BER Government Degree Coiiegepage |
Jadcheria, Dist Mahabubnaga

I
[¢] ././..f..»..f¢..f¢.,f..f¢¢¢..»J~..A.A/..»¢¢¢J¢a¢¢¢¢¢J¢J¢¢J¢J../-J./‘.»u'./,././¢J¢J¢J¢¢¢¢¢W¢¢J¢J¢JJJ\/JJJJJ,»JJJJJJJJJJJ.J..( |




Content Page

(CONTENTS)

1. Coordination Compounds - II 1-48
1.1 Crystal Field Thoery I
1.2 Detection of Metal Complex Formation 26
1.3 Stability of Metal Complex 30
1.4 Determination of Composition of Metal Complex by
Different Methods 36
1.5 Applications of Coordination Compounds 38
2. Boranes and Carboranes 49-68
2.1  Definition of Clusters 49
2.2  Boranes 49
2.3 Wades Rules 58
2.4 Carboranes 61
3. Amines, Cyanides and Isocyanides 69-144
3.1  Amines 69
3.2  Cyanides or Nitriles 132
3.3  Isocyanides or Isonitriles 137
4. Heterocyclic Compounds 145-174
4.1  Introduction and Definition 145
4.2  Importance of Heterocyclic Ring Systems 147
4.3  Numbering the Heterocyclic Ring Systems 148
4.4  Aromatic Character 148
4.5  Acid-Base Properties of Pyrrole 151
4.6  Electrophilic Substitutions 152
4.7  Reactivity of Furan as 1,3-diene 156
4.8  Preparation of Furan, Pyrrole and Thiophene from
1,4- dicarbonyl Compounds 157
4.9  Thiophene from Coal Tar 159
4.10 Pyridine 160
4.11  Structure of Pyridine 160
4.12 Basicity and Aromaticity - Comparison with Pyrrole 162
4.13  Preparation of Pyridine 163
4.14 Properties of Pyridine 164

Pri 3102 ?; al

Dr. BBR Government Degrae ColiegPage | 5
Jadcherla, Dist.Mahabubnagar




) NN ; - -

=)

(0]

& ( hemibenl Kineties 175-236

5 Rates of Chemical Reactions 176
5.2 Jariation of Reactant Concentration with Time |78
53 Rate Law and Rate constant 179
54 Factors Influencing Reaction Rate 18]
55 Molecularity and Order of a Reaction 142
56  FirstOrder Reaction 183
57  Second Order Reaction 191
58  Third Order Rate Equation 196
5.9  Zero Order Reaction 196
5.10 Determination of Order of a Reaction 199
5.11 Kinetics of Complex Reactions (first order only) 205
5.12  Effect of Temperature on Reaction Rate 219
5.13  Collision Theory 224
5.14 The Transition State Theory or Theory of Absolute
Reaction Rate or Activated Complex Theory 229
6. Molecular Spectroscopy 237-286
6.1  Electromagnetic Radiation 237
6.2  Rotational Spectroscopy (Microwave Spectroscopy) 245
6.3 Infrared Spectroscopy 255
6.4  Electronic Spectroscopy 270
7. Photochemistry 287-312
7.1  Differences between Thermal and Photochemical
Reactions 288
7.2 Laws of Photochemistry 290
7.3 Quantum Yield or Quantum Efficiency 293
7.4 Examples of Photochemical Reactions with different
Quantum Yields 295
7.5  Photochemical Combinations with High Quantum Efficiency297
7.6 Photochemical Combination of H, - Br, with Low
Quantum Efficiency 298
7.7 Consequences of Light Absorption 303
7.8 Spin Multiplicity : Singlet and Triplet States 303

7.9 Jablonski Diagram ’}wa 306
Syllabus P?Q;%}g;a! 313-318

¢
¢
¢
¢
¢
¢
F.
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
'd
¢
¢
¢
¢
¢
rs
¢
¢
14
g
¢
¢
¢
g
¢
¢
¢
¢
¢
¢
¢
¢
f:
¢
g
¢
¢
¢
[
i
(.
d
¢
¢
S-
¢
¢
¢
¢
g
¢
¢
5
¢
g
¢
¢
¢
¢
'
¢
(o]



0 0 O O O O O O N N O O O N R O N O o R I O O e DS DI DN N DHNNIVN(O)]

Chapter

(Coordination Compounds - ID

m Crystal Field Theory

The crystal field theory replaced the valence bond theory and that

successfully explains the limitation of valence bond theory.

J.H. Van Vleck and Hans Bethe proposed this theory for ionic crystals
but later it was even applied to explain the electrostatic interactions between
ligands and metal ion.

The VBT cannot explain the behavior of d* and d° complexes. It fails
to account the quantitative connection between magnetic moment, colour
with that of spectral properties. The crystal field theory successfully explains
the draw backs of VBT.

The salient features of CFT are as follows.

(i) The crystal field theory explains about the nature of ligands which
was not explained in VBT. The ligands in CFT are treated as ionic
ligands or negative (~ve) point charges, like F, Cl', Br- etc. and the
neutral ligands like H,0, NH, etc. are called as point dipoles since
these ligands when approaches the central metal ion they align negative
poles towards metal ions.
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Chapter

(lnorganic Reaction Mechanism )

mabile and Inert Complexes]

Based on the rate of substitution of one ligand by another ligand.

metal complexes are classified as labile and inert. According to Henry Taube
this classification is explained in the following way.
(1} The complexes which rapidly substitute their ligands with another
ligand are called labile complexes.

(11} The complexes where ligand substitution reaction rate is slow are

called inert complexes.

Henry Taube proposed that at 25°C, in 0.1M solution of complexes, if
the substitution takes place in less than one minute, the complexes are
considered as labile complexes and these complexes which take longer time

than this to react are considered as inert complexes

Eg  Letus consider the labile, [Cu(NH ) (H.0).]" and ment [Co(NH ) '

metal complexes

{CwNH ) (H.O) ] s labile. Its aqueous solution s blue in colour
When conc. HOL 1s added to this solution, the blue solution

mmmediately tums green giving [CuCl )
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Semiconductor Physics

mtroductionj

An electronic device controls the flow of electrons. The study of
electronic devices requires a basic knowledge on the relationship between
the electrons and the other constituents of an atom. The flow of electrons
within a solid can be investigated to acquire the knowledge about the
differences between conductors, insulators and semiconductors and thercby
getting understanding of p-type and n-type semiconductor materials. The
nature of semiconductors, effect of impurities on their conduction will be
studied in this unit. Semiconductors not only reduce the size of electronic
devices but also work with the minimum energy losses. They also help 1n

faster and efficient working of electronic devices.

IEnergy bands in solids]

Molecule Sohd
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Chapter 1
| Chemistry of f-Block Elements '

Imtroduction ]
R

The clements winch have parthy filled (n-2) f~orbitalks are called f-block
Siemenes or macr Transion kemenss. In these clemenes,. the differennaninge slecton
cmters the f~arhetals. Sa. these are also calied as f-block clements. Based uwpon

f and ST ortutals, these elements are dnvidad mto o senes as

in these clements. the differentiatims clactron 800 1041 - arhatals ?‘e\
Shemenzs are calied lamthamdes or lanthanones or 41 - blodk elements. in these
clemenes 41 artatals are hemg successveh filied. Accordng o Ses onh 13 slemenss
{Ce_ YO ) shoukd be the members of this senes, bocause in La 4 orbetaks
& e a:mi m Lo $forbatals are completehy fillend me:x ¢x. afl the fifieen
ciomcnts froen Laso l | are consaderad as lanthanades. All these clomenss hane
syemiber pinaacel and chemacal propertes.

These are vory reactinve metals fdie silaline earth metals. However, they
o vony ithe difference i therr chemucal reactan They bum m a0 grve
sesgeoUdes, La O exoept Ce The Ce gnves CeO). They combane with M e
chevitad wmperaEtres e form non-saoschsemetne hvdndes
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: Chapter 1

[ Coordination Compounds - IT '
‘Il Crystal Field Theory '

The crystal field theory replaced the valence bond theory and that
successfully explains the limitation of valence bond theory.
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electrostatic interactions between

but later it was even applied to explain the

ligands and metal ion.

The VBT cannot explain the behavior of d® and d® complexes. It fails

to account the quantitative connection between magnetic moment, colc.)ur
ith that of spectral properties. The crystal field theory successfully explains
wi
the draw backs of VBT.
The salient features of CFT are as follows.
 The crystal field theory explains about the nature of ligands “-rhic'h
. was not explained in VBT. The ligands in CFT are treated as 1onic

ligands or negative (-ve) point charges, like F-, CI, Br etc. and. the
neutral ligands like H,0, NH, etc. are called as point dipoles since
these ligands when approaches the central metal ion they align negative

poles towards metal ions.
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Chapter 1
| p - Block Elements - 11 '

Oxides

The oxygen atom has the electronic configuration of 1s°2s2p*. Oxygen
forms compounds with all the elements except He, Ne and possibly Ar, and
it combines directly with all the other elements except halogens, a few noble

metals, and the noble gases either at room or at elevated temperatures.

l’l‘ypes of Oxides]

Oxides are chemical compounds with one or more oxygen atoms

combined with another element.

Oxides are classified in several ways based on their oxygen content
and structure or on the basis of their chemical behaviour.
1. Classification based on their oxygen content

Based on the oxygen content or geometric structure, oxides are

classified into normal oxides, polyoxides, suboxides and mixed oxides.

(i) Normal oxides: These are having as much oxygen as allowed by the
normal oxidation number of its metal / non-metal or hydrogen. Oxidation

number of oxygen in these oxides is -2. These oxides contain only M-O

bonds.
Eg: }lj(), MgO, A!:('),’

3 R
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