Preface

The Essentials of Physical Chemistry has been written for BSc students. It has been national
best-seller for more than 65 years. It has been used by more than 2 million students. It is 26 editions
old. It really has been that long. A lot of things have changed since then. We also changed with every
edition so that you could get the best. In this new edition we have retained all those features that
made it a classic. Recent reviews from some teachers are reproduced. These sum up book’s
high-quality and study-approach :

The Essentials of Physical Chemistry is best summarised by “classic text, modern
presentation”. This simple phrase underlines its strong emphasis on fundamental skills and
concepts. As in previous editions, clearly explained step-by-step problem-solving strategies
continue to be the strength of this student-friendly text. This revision builds on its highly
praised style that has earned this text a reputation as the voice of authority in Physical
Chemistry. The authors have built four colour art program that has yet to be seen in
India !

The acknowledged leader and standard in Physical Chemistry, this book maintains
its effective and proven features — clear and friendly writing style, scientific accuracy, strong
exercises, step-by-step solved problems, modern approach and design. The organisation
and presentation are done with marvelous clarity. The book is visually beautiful and the
authors communicate their enthusiasm and enjoyment of the subject in every chapter.

This textbook is currently in use at hundreds of colleges and universities throughout
the country and is a national best-seller. In this edition, the authors continue to do what
they do best, focus on the important material of the course and explain it in a concise,
clear way. | have found this book to be very easy to follow. There are hundreds of
computer-generated coloured diagrams, graphs, photos and tables which aid in
understanding the text. The book goes step-by-step, so you don’t get lost. No wonder it is
amarket-leader !

STUDENT FRIENDLY

Many BSc students do not have a good background in Physical Chemistry. This examination-
oriented text is written with these students in mind. The language is simple, explanations clear, and
presentation very systematic. Our commitment to simplicity is total !

Concept-density per page has been kept low. We feel that this is a big time saver and essential
to quick-learning and retention of the subject matter.



STRESS IS ON UNDERSTANDING

This book will help you overcome the fear of Physical Chemistry. Stress is on understanding
and not on memorisation. Topics which usually confuse the students are explained in greater detail
than commonly done. This text will help you learn Physical Chemistry faster and enjoy it more !

USEFUL FOR ENTRANCE TESTS

This is an important textbook for the Medical and Engineering College Entrance Exams. Your
choice of a book can mean success or failure. Because today you need a book that can help you
streak ahead of competition and succeed. No-one knows more about your needs than us. It is a tall
claim, but it is true !

NEW IN THIS EDITION

The new edition of Essentials of Physical Chemistry contains numerous discussions,
illustrations, and exercises aimed at overcoming common misconceptions. It has become increasingly
clear from our own teaching experience that students often struggle with Physical Chemistry because
they misunderstand many of the fundamental concepts. In this text, we have gone to great lengths to
provide illustrations and explanations aimed at giving students more accurate pictures of the
fundamental ideas of chemistry.

In this New Edition we have retained all that was judged good in the previous edition. However,
a number of changes have been made in this new edition. Subject matter has been updated. This
edition provides quick access to the important facts and concepts. It includes every important
principle, equation, theorem, and concept.

The new syllabus recommended by the University Grants Commission has been our model.
This edition now includes two new chapters : Mathematical Concepts (Chapter 32), and Introduction
to Computers (Chapter 33).

VALUE ADDITION

1. Problem-Solving. To a great extent, a student’s understanding of chemistry depends on his or
her ability to solve and analyse problems. We have structured this book with the idea of
weaving the techniques of problem-solving throughout the content, so that the student is
systematically guided and challenged to view chemistry as a series of solvable problems.

Question-style has changed over the years. Latest university questions are given at the end of
each chapter to show these trends. Step-by-step answers are provided for the in-chapter
problems. This book contains more than 1600 latest university questions. It also contains more
than 1600 multiple-choice questions. By solving these problems you can precisely know your
own success-level. This is the book which the examiners use !

2. Four-Colour Art Program. One of the distinctive features of the text is its visual impact. This
is the first Indian Physical Chemistry textbook to be completely done in four-colour and on
computer. Colour graphics, illustrations, and real pictures have been extensively used to



highlight and reinforce the important points. Colour has also been used to highlight change
and concepts.

3. Guidelines are provided to help you understand concepts that are considered difficult and
catch careless mistakes before exams.

4. Scientific Accuracy has been checked and rechecked. Subject matter is modern and error-free.
5. Extensive Index has been provided for quick cross-reference.

WE WISH YOU SUCCESS !

Yes, we think you will appreciate the thought and care that has gone into the making of this
text. If you have the will, this book will show the way. We urge you to study regularly, and hope that
this error-free book will make it easier for you to do so. You can depend on this book !

The book has everything you want to have in your Physical Chemistry text. In case you find
something missing, please write at the following address :

Mail : #590, Sector 18-B, Chandigarh - 160018
e-mail : arunbahl2000@gmail.com

We would be glad to receive suggestions and comments for further improvements.

Authors



Highlights of 4 Colour Edition

Chapter openers include a half-page photograph related to the chapter
material.

The Contents give students an overview of the topics to come.

The Artwork has been completely revised. This has made the subject come
alive !

New colour drawings and photographs make the artwork more realistic and
easier to understand. Flowcharts, important rules walk students through
chemical processes in a simple, straight forward manner.

Special-interest boxes describe current applications of the subject.

Solved problems are located throughout the text. These solved problems
emphasise step-by-step approach to solving problems.
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= Hydrogenation of Ethene in Presence of Nickel = Acid-Base
Catalysis = Mechanism of Acid Catalysis = Enzyme Catalysis
= Mechanism of Enzyme Catalysis = Characteristics of Enzyme
Catalysis.

COLLOIDS

= Lyophilic and Lyophobic Sols or Colloids = Characteristics of
Lyophilic and Lyophobic Sols = Preparation of Sols = Dispersion
Methods « Aggregation Methods = Purification of Sols = Dialysis
= Optical Properties of Sols = Tyndall Effect « Kinetic Properties
of Sols = Brownian Movement « Electrical Properties of Sols
= Electrophoresis = Gold Number = Stability of Sols = Associated
Colloids = Cleansing Action of Soaps and Detergents = Emulsions
= Gels = Applications of Colloids = Determination of Molecular
Weights of Macromolecules.

ADSORPTION

= Mechanism of Adsorption = Types of Adsorption = Adsorption of
Gases by Solids = Adsorption Isotherms = Langmuir Adsorption
Isotherm = Derivation of Langmuir Isotherm = Adsorption of Solutes
from Solutions = Applications of Adsorption = lon-exchange
Adsorption = Cationic Exchange = Anionic Exchange = Applications
of lon-exchange Adsorption = Water Softening = Deionization of
Water = Electrical Demineralization of Water.

ELECTROLYSIS AND ELECTRICAL CONDUCTANCE

= Mechanism of Electrolysis « Electrical Units = Faraday’s Laws
of Electrolysis = Faraday's First Law = Faraday’s Second Law
= Importance of The First Law of Electrolysis = Importance of the
Second Law of Electrolysis = Conductance of Electrolytes
= Specific Conductance = Equivalent Conductance = Strong
Electrolytes « Weak Electrolytes = Measurement of Electrolytic
Conductance = Determination of the Cell Constant.

THEORY OF ELECTROLYTIC DISSOCIATION

= Arrhenius Theory of lonisation = Migration of lons « Relative
Speed of lons =« What Is Transport Number = Determination of
Transport Number = Hittorfs Method = Moving Boundary Method
= Kohlrausch’s Law = Applications of Kohlrausch’s Law
= Conductometric Titrations = Differences Between Conductometric
and Volumetric Titrations.

f=f|_x,
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26.

27.

28.

29.

[ONIC EQUILIBRIA-SOLUBILITY PRODUCT

= Ostwald’s Dilution Law = Experimental Verification of Ostwald’s
Law « Limitation of Ostwald’s Law = Theory of Strong Electrolytes
= Ghosh’s Formula = Debye-Huckel Theory « Degree of
Dissociation = The Common-lon Effect = Factors Which Influence
the Degree of Dissociation = Solubility Equilibria and the Solubility
Product = Application of Solubility Product Principle in Qualitative
Analysis = Selective Precipitation « Separation of the Basic lons
into Groups.

ACIDS AND BASES

= Arrhenius Concept = Bronsted-Lowry Concept = Strength of
Bronsted Acids and Bases = Lewis Concept of Acids and Bases
= Relative Strength of Acids = Calculation of K, = Relative Strength
of Bases « Calculation of K, = The pH of Solutions « Measurement
of pH « pH Scale = Numerical Problems Based on pH = What
is a Buffer Solution ? Calculation of the pH of Buffer Solutions
= Numerical Problems Based on Buffers = Acid-base Indicators
= pH Range of Indicators « Choice of a Suitable Indicator
= Theories of Acid-base Indicators = The Ostwald’s Theory = How
an Acid-base Indicator Works = Relation of Indicator Colour to pH
= Indicator Action of Phenolphthalein = Quinonoid Theory of
Indicator Colour Change.

SALT HYDROLYSIS

= What Is Hydrolysis = Bronsted-Lowry Concept of Hydrolysis
= Why NaCl Solution is Neutral = Salts of Weak Acids and Strong
Bases = Salts of Weak Bases and Strong Acids = Salts of Weak
Acids and Weak Bases = Quantitative Aspect of Hydrolysis
= Salts of a Weak Acid and Strong Base = Relation Between
Hydrolysis Constant and Degree of Hydrolysis = Salts of Weak
Bases and Strong Acids = Salts of Weak Acids and Weak Bases
= Determination of Degree of Hydrolysis = Dissociation Constant
Method = From Conductance Measurements.

ELECTROMOTIVE FORCE

= What Are Half Reactions = Electrochemical Cells = Cell Potential
oremf « Calculating the emf of a Cell « Measurement of emf of a
Cell = Relation Between emfand Free Energy = Determination of
emf of a Half-cell = The Nernst Equation = Calculation of Half-cell
Potential = Calculation of Cell Potential = Calculation of Equilibrium
Constant for the Cell Reaction = Calomel Electrode = The Dipping
Calomel Electrode » The Glass Electrode = Quinhydrone Electrode
= Determination of pH of a Solution = Using Hydrogen Electrode
= Using SCE Instead of SHE = Using Glass Electrode = Using
Quinhydrone Electrode = Potentiometric Titrations = Acid-base
Titrations = Oxidation-reduction Titrations = Precipitation Titrations
= Overvoltage or Overpotential = emf of Concentration Cell.
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30. PHOTOCHEMISTRY 1043

= Photochemical Reactions = Difference between Photochemical
and Thermochemical Reactions = Thermopile = Photoelectric Cell
= Chemical Actinometer = Laws of Photochemistry « Grothus-
Draper Law = Stark-Einstein Law of Photochemical Equivalence
= Quantum Yeild (or Quantum Efficiency) = Calculation of Quantum
Yield = Photosensitized Reactions = Photophysical Processes
= Fluorescence = Phosphorescence = Chemiluminescence.

31. SIUNITS

= Common Systems of Measurements = SI Units of Length « Sl
Units of Volume = SI Units of Temperature = Units of Mass and
Weight = Units of Force = Units of Work and Heat Energy = Units of
Pressure = Units of Density.

32. MATHEMATICAL CONCEPTS 373 [l 1069

= Logarithmic Functions = Fundamental Properties of Logarithms
= Characteristic and Mantissa = Rule to Find Mantissa
= Antilogarithm = Rule to Find Antilog of a Number = Exponential F100°
Functions = Polynomial = Curve Sketching = Displacement-Time 0
Graphs = Types of Displacement-Time Graphs = Velocity-Time 293
Graphs = Types of Velocity-Time Graphs = Graphs of Linear
Equations = Slope ofaLine = Trigonometric Functions = Inverse
Trigonometric Functions « Differentiation = Derivative of a
Function = Partial Differentiation « Partial Derivatives « Maxima
andMinima = Integration = Constant of Integration « Permutations
and Combinations « Factorial of an Integer = Probability.

33. INTRODUCTION TO COMPUTERS 1099

= Parts of a Computer « Input Devices = Output Devices
= Memory Unit = Secondary Memory/Storage Devices = Hardware
and Software « Operating Systems « Programming Languages
= Number System « Decimal Number System « Binary Number
System = Decimal to Binary Conversion = Binary to Decimal
Conversion = Octal Number System = Octal to Decimal Conversion
= Decimal to Octal Conversion « Octal to Binary Conversion
= Binary to Octal Conversion = Hexadecimal Number System
= Hexadecimal to Binary Conversion = Binary to Hexadecimal
Conversion = Hexadecimal to Decimal Conversion = Decimal to SO '---5-;-,: T -
Hexadecimal Conversion = Hexadecimal to Octal Conversion

= Octal to Hexadecimal Conversion = Binary Arithmetic = Binary

Addition = Binary Subtraction = Binary Multiplication = Binary

Division = Binary Arithmetic For Real Numbers.

APPENDIX 1132
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