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Updated to include recent results from intensive worldwide research efforts in materials
science, surface science, and corrosion science, Corrosion Mechanisms in Theory and
Practice, Third Edition explores the latest advances in corrosion and protection mechanisms. It
presents a detailed account of the chemical and electrochemical surface reactions that govern
corrosion as well as the link between microscopic forces and macroscopic behavior. Revised
and expanded, this edition includes four new chapters on corrosion fundamentals, the passivity
of metals, high temperature corrosion, and the corrosion of aluminum alloys. The first half of
the book covers basic aspects of corrosion, such as entry of hydrogen into metals, anodic
dissolution, localized corrosion, stress corrosion cracking, and corrosion fatigue. Connecting
the theoretical aspects of corrosion mechanisms to practical applications in industry, the
second half of the text discusses corrosion inhibition, atmospheric corrosion, microbially
induced corrosion, corrosion in nuclear systems, corrosion of microelectronic and magnetic
data-storage devices, and organic coatings. With contributions from leading academic and
industrial researchers, this bestselling book continues to provide a thorough understanding of
corrosion mechanisms—helping you solve existing corrosion challenges and prevent future
problems.
Chemical education is essential to everybody because it deals with ideas that play major roles
in personal, social, and economic decisions. This book is based on three principles: that all
aspects of chemical education should be associated with research; that the development of
opportunities for chemical education should be both a continuous process and be linked to
research; and that the professional development of all those associated with chemical
education should make extensive and diverse use of that research. It is intended for: preservice and practising chemistry teachers and lecturers; chemistry teacher educators; chemical
education researchers; the designers and managers of formal chemical curricula; informal
chemical educators; authors of textbooks and curriculum support materials; practising chemists
and chemical technologists. It addresses: the relation between chemistry and chemical
education; curricula for chemical education; teaching and learning about chemical compounds
and chemical change; the development of teachers; the development of chemical education as
a field of enquiry. This is mainly done in respect of the full range of formal education contexts
(schools, universities, vocational colleges) but also in respect of informal education contexts
(books, science centres and museums).
Reaction Kinetics, Volume II: Reactions in Solution deals with the kinetics of reactions in
solution and discusses the basic principles and theories of kinetics, including a brief description
of homogeneous gas reactions. This book is divided into two chapters. The first chapter
focuses on the general principles of reactions in solution that includes reactions between ions
and involving dipoles; influence of pressure on rates in solution; substituent effects; and
homogeneous catalysis in solution. Chapter 2 primarily deals with general features of reactions
in solution, emphasizing the relationship between the results of a kinetic investigation and
actual reaction mechanism. This volume is intended for undergraduate students of chemistry
who have not previously studied chemical kinetics. This book is also useful to more advanced
students in other fields, such as biology and physics, who wish to have a general knowledge of
the subject.
Unimolecular reactions are in principle the simplest chemical reactions, because they only
involve one molecule. The basic mechanism, in which the competition between the chemical
reaction step and a collisional deactivation leads to a pressure-dependent coefficient, has been
understood for a long time. However, this is a rapidly developing field, and many new and
important discoveries have been made in the past decade. This First Part Part of Two CCK
Volumes dealing with Unimolecular Rections, deals with the Reaction Step. The first chapter is
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an introduction to the whole project, aiming to cover the material necessary to understand the
content of the detailed chapters, as well as the history of the development of the area. Chapter
2 is a review of the modern view of the statistical theories, as embodied in the various forms of
RRKM theory. Chapter 3 deals with the fully quantum mechanical view of reactive states as
resonances. . Presents considerable advances in the field made during the last decade. .
Treats both the statistical as well as the fully quantum mechanical view.
The first IUPAC Manual of Symbols and Terminology for Physicochemical Quantities and Units
(the Green Book) of which this is the direct successor, was published in 1969, with the object
of 'securing clarity and precision, and wider agreement in the use of symbols, by chemists in
different countries, among physicists, chemists and engineers, and by editors of scientific
journals'. Subsequent revisions have taken account of many developments in the field,
culminating in the major extension and revision represented by the 1988 edition under the
simplified title Quantities, Units and Symbols in Physical Chemistry. This 2007, Third Edition, is
a further revision of the material which reflects the experience of the contributors with the
previous editions. The book has been systematically brought up to date and new sections have
been added. It strives to improve the exchange of scientific information among the readers in
different disciplines and across different nations. In a rapidly expanding volume of scientific
literature where each discipline has a tendency to retreat into its own jargon this book attempts
to provide a readable compilation of widely used terms and symbols from many sources
together with brief understandable definitions. This is the definitive guide for scientists and
organizations working across a multitude of disciplines requiring internationally approved
nomenclature.
This is a new undergraduate textbook on physical chemistry by Horia Metiu published as four
separate paperback volumes. These four volumes on physical chemistry combine a clear and
thorough presentation of the theoretical and mathematical aspects of the subject with
examples and applications drawn from current industrial and academic research. By using the
computer to solve problems that include actual experimental data, the author is able to cover
the subject matter at a practical level. The books closely integrate the theoretical chemistry
being taught with industrial and laboratory practice. This approach enables the student to
compare theoretical projections with experimental results, thereby providing a realistic
grounding for future practicing chemists and engineers. Each volume of Physical Chemistry
includes Mathematica¬ and Mathcad¬ Workbooks on CD-ROM. Metiu's four separate volumesThermodynamics, Statistical Mechanics, Kinetics, and Quantum Mechanics-offer built-in
flexibility by allowing the subject to be covered in any order. These textbooks can be used to
teach physical chemistry without a computer, but the experience is enriched substantially for
those students who do learn how to read and write Mathematica¬ or Mathcad¬ programs. A
TI-89 scientific calculator can be used to solve most of the exercises and problems.
"The fourth edition of Elements of Chemical Reaction Engineering is a completely revised
version of the book. It combines authoritative coverage of the principles of chemical reaction
engineering with an unsurpassed focus on critical thinking and creative problem solving,
employing open-ended questions and stressing the Socratic method. Clear and organized, it
integrates text, visuals, and computer simulations to help readers solve even the most
challenging problems through reasoning, rather than by memorizing equations."--BOOK
JACKET.
James House's revised Principles of Chemical Kinetics provides a clear and logical description
of chemical kinetics in a manner unlike any other book of its kind. Clearly written with detailed
derivations, the text allows students to move rapidly from theoretical concepts of rates of
reaction to concrete applications. Unlike other texts, House presents a balanced treatment of
kinetic reactions in gas, solution, and solid states. The entire text has been revised and
includes many new sections and an additional chapter on applications of kinetics. The topics
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covered include quantitative relationships between molecular structure and chemical activity,
organic/inorganic chemistry, biochemical kinetics, surface kinetics and reaction mechanisms.
Chapters also include new problems, with answers to selected questions, to test the reader's
understanding of each area. A solutions manual with answers to all questions is available for
instructors. A useful text for both students and interested readers alike, Dr. House has once
again written a comprehensive text simply explaining an otherwise complicated subject.
Provides an introduction to all the major areas of kinetics and demonstrates the use of these
concepts in real life applications Detailed derivations of formula are shown to help students
with a limited background in mathematics Presents a balanced treatment of kinetics of
reactions in gas phase, solutions and solids Solutions manual available for instructors
Basic concepts of both experimental and theoretical chemical kinetics are concisely explained
for those seeking a general knowledge of the subject from this well-known text, now being
totally revised and updated. In addition, the book is an invaluable starting point for those
embarking on research in kinetics and physical chemistry. Extensive chapter bibliographies
point the way toward more detailed accounts or specialized aspects. Historical background
included in both chapter introductions and biographical sketches of important researches in
chemical kinetics.
Volume II continues with reaction rates, the concept of elementary intramolecular vibrationalenergy redistribution (IVR) and the phenomena of rotational coherence which has become a
powerful tool for the determination of molecular structure via time resolution. The second
volume ends with an extensive list of references, according to topics, based on work by
Professor Zewail and his group at Caltech. These collected works by Professor Zewail will
certainly be indispensable to both experts and beginners in the field. The author is known for
his clarity and for his creative and systematic contributions. These volumes will be of interest
and should prove useful to chemists, biologists and physicists. As noted by Professor J. Manz
(Berlin) and Professor A.W. Castleman, Jr.
Reactions Kinetics: Volume I: Homogeneous Gas Reactions presents a general introduction to
the subject of kinetics, including the basic laws of kinetics and the theoretical treatment of
reaction rates. This four-chapter book deals mainly with homogeneous reactions in the gas
phase. Chapter 1 presents the kinetic laws based on experimental results in terms of their
simple concepts, with a special consideration of the way in which rates depend on
concentration, while Chapter 2 deals with the interpretation of rates in terms of more
fundamental theories. Chapter 3 covers the overall reactions that are believed to be
elementary, such as the reaction between hydrogen and iodine, the reverse decomposition of
hydrogen iodide, the corresponding reactions involving deuterium instead of hydrogen, and the
dimerizations of butadiene and cyclopentadiene, as well as a few elementary termolecular
reactions, all involving nitric oxide. This chapter also includes a general account of some of the
elementary reactions that occur as steps in more complex mechanisms. Chapter 4 examines
the reaction rates of numerous complex gas reactions. Undergraduate physical chemistry and
chemical kinetics students, as well as advanced students in other fields, such as biology and
physics, will find this book invaluable.
Chemical Kinetics and Reaction Dynamics brings together the major facts and theories relating
to the rates with which chemical reactions occur from both the macroscopic and microscopic
point of view. This book helps the reader achieve a thorough understanding of the principles of
chemical kinetics and includes: Detailed stereochemical discussions of reaction steps Classical
theory based calculations of state-to-state rate constants A collection of matters on kinetics of
various special reactions such as micellar catalysis, phase transfer catalysis, inhibition
processes, oscillatory reactions, solid-state reactions, and polymerization reactions at a single
source. The growth of the chemical industry greatly depends on the application of chemical
kinetics, catalysts and catalytic processes. This volume is therefore an invaluable resource for
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all academics, industrial researchers and students interested in kinetics, molecular reaction
dynamics, and the mechanisms of chemical reactions.
The Second Edition features new problems that engage readers in contemporary reactor
design Highly praised by instructors, students, and chemical engineers, Introduction to
Chemical Engineering Kinetics & Reactor Design has been extensively revised and updated in
this Second Edition. The text continues to offer a solid background in chemical reaction
kinetics as well as in material and energy balances, preparing readers with the foundation
necessary for success in the design of chemical reactors. Moreover, it reflects not only the
basic engineering science, but also the mathematical tools used by today’s engineers to solve
problems associated with the design of chemical reactors. Introduction to Chemical
Engineering Kinetics & Reactor Design enables readers to progressively build their knowledge
and skills by applying the laws of conservation of mass and energy to increasingly more
difficult challenges in reactor design. The first one-third of the text emphasizes general
principles of chemical reaction kinetics, setting the stage for the subsequent treatment of
reactors intended to carry out homogeneous reactions, heterogeneous catalytic reactions, and
biochemical transformations. Topics include: Thermodynamics of chemical reactions
Determination of reaction rate expressions Elements of heterogeneous catalysis Basic
concepts in reactor design and ideal reactor models Temperature and energy effects in
chemical reactors Basic and applied aspects of biochemical transformations and bioreactors
About 70% of the problems in this Second Edition are new. These problems, frequently based
on articles culled from the research literature, help readers develop a solid understanding of
the material. Many of these new problems also offer readers opportunities to use current
software applications such as Mathcad and MATLAB®. By enabling readers to progressively
build and apply their knowledge, the Second Edition of Introduction to Chemical Engineering
Kinetics & Reactor Design remains a premier text for students in chemical engineering and a
valuable resource for practicing engineers.
Chemical KineticsPrentice Hall

This book gives a concise overview of the mathematical foundations of kinetics
used in chemistry and systems biology. The analytical and numerical methods
used to solve complex rate equations with the widely used deterministic
approach will be described, with primary focus on practical aspects important in
designing experimental studies and the evaluation of data. The introduction of
personal computers transformed scientific attitudes in the last two decades
considerably as computational power ceased to be a limiting factor. Despite this
improvement, certain time-honored approximations in solving rate equations such
as the pre-equilibrium or the steady-state approach are still valid and necessary
as they concern the information content of measured kinetic traces. The book
shows the role of these approximations in modern kinetics and will also describe
some common misconceptions in this field.
"All fields of chemistry involve the principles of chemical kinetics. Important
reactions take place in gases, solutions, and solids. This book provides the
necessary tools for studying and understanding interactions in all of these
phases. Derivations are presented in detail to make them intelligible to readers
whose background in mathematics is not extensive."--BOOK JACKET.
Selected Methods in Enzymology: Contemporary Enzyme Kinetics and
Mechanism provides an introduction to enzyme kinetics and mechanism at an
intermediate level. This book covers a variety of topics, including temperature
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effects in enzyme kinetics, cryoenzymology, substrate inhibition, enol
intermediates enzymology, and heavy-atom isotope effects. Organized into 19
chapters, this book begins with an overview of derivation of rate equations as an
integral part of the effective usage of kinetics as a tool. This text then examines
the practical aspects of initial rate enzyme assay. Other chapters consider the
basic procedures used in making decisions concerning kinetic mechanisms from
initial-rate data. This book discusses as well the various aspects of both the
theoretical background and the applications. The final chapter deals with the
importance of achieving proficiency in formulating quantitative relationships
describing enzyme behavior. This book is a valuable resource for students and
research workers. Enzymologists and chemists will also find this book useful.
Selected Readings in Chemical Kinetics covers excerpts from 12 papers in the
field of general and gas-phase kinetics. The book discusses papers on the laws
of connexion between the conditions of a chemical change and its amount; on
the reaction velocity of the inversion of the cane sugar by acids; and the
calculation in absolute measure of velocity constants and equilibrium constants in
gaseous systems. The text then tackles papers on simple gas reactions; on the
absolute rate of reactions in condensed phases; on the radiation theory of
chemical action; and on the theory of unimolecular reactions. Papers on the
theories of unimolecular reactions at low pressures; on the reaction between
hydrogen and bromine; and on the oxidation of phosphorus vapor at low
pressures are also considered. The book further describes papers on the thermal
decomposition of organic compounds from the standpoint of free radicals; as well
as on a single chain mechanism for the thermal decomposition of hydrocarbons.
The book will be invaluable to students of chemical kinetics.
Selecting the best type of reactor for any particular chemical reaction, taking into
consideration safety, hazard analysis, scale-up, and many other factors is
essential to any industrial problem. An understanding of chemical reaction
kinetics and the design of chemical reactors is key to the success of the of the
chemist and the chemical engineer in such an endeavor. This valuable reference
volume conveys a basic understanding of chemical reactor design
methodologies, incorporating control, hazard analysis, and other topics not
covered in similar texts. In addition to covering fluid mixing, the treatment of
wastewater, and chemical reactor modeling, the author includes sections on
safety in chemical reaction and scale-up, two topics that are often neglected or
overlooked. As a real-world introduction to the modeling of chemical kinetics and
reactor design, the author includes a case study on ammonia synthesis that is
integrated throughout the text. The text also features an accompanying CD,
which contains computer programs developed to solve modeling problems using
numerical methods. Students, chemists, technologists, and chemical engineers
will all benefit from this comprehensive volume. Shows readers how to select the
best reactor design, hazard analysis, and safety in design methodology Features
computer programs developed to solve modeling problems using numerical
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methods
0Keywords: “This two-volume set provides an excellent source of information on
the state of the art in femtosecond spectroscopy. It is an invaluable reference for
experts in the field as well as those interested in mastering the experimental and
theoretical aspects of ultrafast time-resolved spectroscopy.” J Am Chem Soc.
This cutting-edge lab manual takes a multiscale approach, presenting both micro,
semi-micro, and macroscale techniques. The manual is easy to navigate with all
relevant techniques found as they are needed. Cutting-edge subjects such as
HPLC, bioorganic chemistry, multistep synthesis, and more are presented in a
clear and engaging fashion.
This is the Third Edition of the standard text on chemical reaction engineering,
beginning with basic definitions and fundamental principles and continuing all the way
to practical applications, emphasizing real-world aspects of industrial practice. The text
includes updated coverage of computer modeling methods and many new worked
examples. Most of the examples use real kinetic data from processes of industrial
importance.
Modeling and Simulation have become endeavors central to all disciplines of science
and engineering. They are used in the analysis of physical systems where they help us
gain a better understanding of the functioning of our physical world. They are also
important to the design of new engineering systems where they enable us to predict the
behavior of a system before it is ever actually built. Modeling and simulation are the
only techniques available that allow us to analyze arbitrarily non-linear systems
accurately and under varying experimental conditions. Continuous System Modeling
introduces the student to an important subclass of these techniques. They deal with the
analysis of systems described through a set of ordinary or partial differential equations
or through a set of difference equations. This volume introduces concepts of modeling
physical systems through a set of differential and/or difference equations. The purpose
is twofold: it enhances the scientific understanding of our physical world by codifying
(organizing) knowledge about this world, and it supports engineering design by allowing
us to assess the consequences of a particular design alternative before it is actually
built. This text has a flavor of the mathematical discipline of dynamical systems, and is
strongly oriented towards Newtonian physical science.
The serious study of the reaction mechanisms of transition metal com plexes began
some five decades ago. Work was initiated in the United States and Great Britain; the
pioneers ofthat era were, inalphabetical order, F. Basolo, R. E. Connick, 1. O. Edwards,
C. S. Garner, G. P.Haight, W. C. E. Higgision, E.1. King, R. G. Pearson, H. Taube, M.1.
Tobe, and R. G. Wilkins.A larger community of research scientists then entered the
field, many of them stu dents ofthose just mentioned. Interest spread elsewhere as well,
principally to Asia, Canada, and Europe. Before long, the results ofindividual studies
were being consolidated into models, many of which traced their origins to the betterestablished field of mechanistic organic chemistry. For a time this sufficed, but major
revisions and new assignments of mechanism became necessary for both ligand sub
stitution and oxidation-reduction reactions. Mechanistic inorganic chemistry thus took
on a shape of its own. This process has brought us to the present time. Interests have
expanded both to include new and more complex species (e.g., metalloproteins) and a
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wealth of new experimental techniques that have developed mechanisms in ever-finer
detail. This is the story the author tells, and in so doing he weaves in the identities of
the investigators with the story he has to tell. This makes an enjoyable as well as
informative reading.
DIVThis text teaches the principles underlying modern chemical kinetics in a clear,
direct fashion, using several examples to enhance basic understanding. Solutions to
selected problems. 2001 edition. /div
'Chemical engineering is the field of applied science that employs physical, chemical,
and biological rate processes for the betterment of humanity'. This opening sentence of
Chapter 1 has been the underlying paradigm of chemical engineering. Chemical
Engineering: An Introduction is designed to enable the student to explore the activities
in which a modern chemical engineer is involved by focusing on mass and energy
balances in liquid-phase processes. Problems explored include the design of a
feedback level controller, membrane separation, hemodialysis, optimal design of a
process with chemical reaction and separation, washout in a bioreactor, kinetic and
mass transfer limits in a two-phase reactor, and the use of the membrane reactor to
overcome equilibrium limits on conversion. Mathematics is employed as a language at
the most elementary level. Professor Morton M. Denn incorporates design
meaningfully; the design and analysis problems are realistic in format and scope.
Winner of 2018 PROSE Award for MULTIVOLUME REFERENCE/SCIENCE This
encyclopedia offers a comprehensive and easy reference to physical organic chemistry
(POC) methodology and techniques. It puts POC, a classical and fundamental
discipline of chemistry, into the context of modern and dynamic fields like biochemical
processes, materials science, and molecular electronics. Covers basic terms and
theories into organic reactions and mechanisms, molecular designs and syntheses,
tools and experimental techniques, and applications and future directions Includes
coverage of green chemistry and polymerization reactions Reviews different strategies
for molecular design and synthesis of functional molecules Discusses computational
methods, software packages, and more than 34 kinds of spectroscopies and
techniques for studying structures and mechanisms Explores applications in areas from
biology to materials science The Encyclopedia of Physical Organic Chemistry has won
the 2018 PROSE Award for MULTIVOLUME REFERENCE/SCIENCE. The PROSE
Awards recognize the best books, journals and digital content produced by professional
and scholarly publishers. Submissions are reviewed by a panel of 18 judges that
includes editors, academics, publishers and research librarians who evaluate each
work for its contribution to professional and scholarly publishing. You can find out more
at: proseawards.com Also available as an online edition for your library, for more details
visit Wiley Online Library
to the Fundamental and Applied Catalysis Series Catalysis is important academically
and industrially. It plays an essential role in the manufacture of a wide range of
products, from gasoline and plastics to fertilizers and herbicides, which would otherwise
be unobtainable or prohibitively expensive. There are few chemical-or oil-based
material items in modem society that do not depend in some way on a catalytic stage in
their manufacture. Apart from manu facturing processes, catalysis is finding other
important and ever-increasing uses; for example, successful applications of catalysis in
the control of pollution and its use in environmental control are certain to increase in the
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future. The commercial importance of catalysis and the diverse intellectual challenges
of catalytic phenomena have stimulated study by a broad spectrum of scientists,
including chemists, physicists, chemical engineers, and material scientists. Increas ing
research activity over the years has brought deeper levels of understanding, and these
have been associated with a continually growing amount of published material. As
recently as sixty years ago, Rideal and Taylor could still treat the subject
comprehensively in a single volume, but by the 1950s Emmett required six volumes,
and no conventional multivolume text could now cover the whole of catalysis in any
depth. In view of this situation, we felt there was a need for a collection of monographs,
each one of which would deal at an advanced level with a selected topic, so as to build
a catalysis reference library.
Modeling of Chemical Reactions covers detailed chemical kinetics models for chemical
reactions. Including a comprehensive treatment of pressure dependent reactions, which are
frequently not incorporated into detailed chemical kinetic models, and the use of modern
computational quantum chemistry, which has recently become an extraordinarily useful
component of the reaction kinetics toolkit. It is intended both for those who need to model
complex chemical reaction processes but have little background in the area, and those who
are already have experience and would benefit from having a wide range of useful material
gathered in one volume. The range of subject matter is wider than that found in many previous
treatments of this subject. The technical level of the material is also quite wide, so that nonexperts can gain a grasp of fundamentals, and experts also can find the book useful. A solid
introduction to kinetics Material on computational quantum chemistry, an important new area
for kinetics Contains a chapter on construction of mechanisms, an approach only found in this
book
The book is a short primer on chemical reaction rates based on a six-lecture first-year
undergraduate course taught by the author at the University of Oxford. The book explores the
various factors that determine how fast or slowly a chemical reaction proceeds and describes a
variety of experimental methods for measuring reaction rates. The link between the reaction
rate and the sequence of steps that makes up the reaction mechanism is also investigated.
Chemical reaction rates is a core topic in all undergraduate chemistry courses.
The range of courses requiring a good basic understanding of chemical kinetics is extensive,
ranging from chemical engineers and pharmacists to biochemists and providing the
fundamentals in chemistry. Due to the wide reaching nature of the subject readers often
struggle to find a book which provides in-depth, comprehensive information without focusing on
one specific subject too heavily. Here Dr Margaret Wright provides an essential introduction to
the subject guiding the reader through the basics but then going on to provide a reference
which professionals will continue to dip in to through their careers. Through extensive worked
examples, Dr Wright, presents the theories as to why and how reactions occur, before
examining the physical and chemical requirements for a reaction and the factors which can
influence these. * Carefully structured, each chapter includes learning objectives, summary
sections and problems. * Includes numerous applications to show relevance of kinetics and
also provides plenty of worked examples integrated throughout the text.
An advanced-level textbook of physical chemistry for the graduate (B.Sc) and postgraduate
(M.Sc) students of Indian and foreign universities. This book is a part of four volume series,
entitled "A Textbook of Physical Chemistry – Volume I, II, III, IV". CONTENTS: Chapter 1.
Quantum Mechanics – I: Postulates of quantum mechanics; Derivation of Schrodinger wave
equation; Max-Born interpretation of wave functions; The Heisenberg’s uncertainty principle;
Quantum mechanical operators and their commutation relations; Hermitian operators
(elementary ideas, quantum mechanical operator for linear momentum, angular momentum
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and energy as Hermition operator); The average value of the square of Hermitian operators;
Commuting operators and uncertainty principle(x & p; E & t); Schrodinger wave equation for a
particle in one dimensional box; Evaluation of average position, average momentum and
determination of uncertainty in position and momentum and hence Heisenberg’s uncertainty
principle; Pictorial representation of the wave equation of a particle in one dimensional box and
its influence on the kinetic energy of the particle in each successive quantum level; Lowest
energy of the particle. Chapter 2. Thermodynamics – I: Brief resume of first and second Law of
thermodynamics; Entropy changes in reversible and irreversible processes; Variation of
entropy with temperature, pressure and volume; Entropy concept as a measure of unavailable
energy and criteria for the spontaneity of reaction; Free energy, enthalpy functions and their
significance, criteria for spontaneity of a process; Partial molar quantities (free energy, volume,
heat concept); Gibb’s-Duhem equation. Chapter 3. Chemical Dynamics – I: Effect of
temperature on reaction rates; Rate law for opposing reactions of Ist order and IInd order; Rate
law for consecutive & parallel reactions of Ist order reactions; Collision theory of reaction rates
and its limitations; Steric factor; Activated complex theory; Ionic reactions: single and double
sphere models; Influence of solvent and ionic strength; The comparison of collision and
activated complex theory. Chapter 4. Electrochemistry – I: Ion-Ion Interactions: The DebyeHuckel theory of ion- ion interactions; Potential and excess charge density as a function of
distance from the central ion; Debye Huckel reciprocal length; Ionic cloud and its contribution
to the total potential; Debye - Huckel limiting law of activity coefficients and its limitations; Ionsize effect on potential; Ion-size parameter and the theoretical mean-activity coefficient in the
case of ionic clouds with finite-sized ions; Debye - Huckel-Onsager treatment for aqueous
solutions and its limitations; Debye-Huckel-Onsager theory for non-aqueous solutions; The
solvent effect on the mobality at infinite dilution; Equivalent conductivity (?) vs. concentration c
1/2 as a function of the solvent; Effect of ion association upon conductivity (Debye- Huckel Bjerrum equation). Chapter 5. Quantum Mechanics – II: Schrodinger wave equation for a
particle in a three dimensional box; The concept of degeneracy among energy levels for a
particle in three dimensional box; Schrodinger wave equation for a linear harmonic oscillator &
its solution by polynomial method; Zero point energy of a particle possessing harmonic motion
and its consequence; Schrodinger wave equation for three dimensional Rigid rotator; Energy of
rigid rotator; Space quantization; Schrodinger wave equation for hydrogen atom, separation of
variable in polar spherical coordinates and its solution; Principle, azimuthal and magnetic
quantum numbers and the magnitude of their values; Probability distribution function; Radial
distribution function; Shape of atomic orbitals (s,p & d). Chapter 6. Thermodynamics – II:
Classius-Clayperon equation; Law of mass action and its thermodynamic derivation; Third law
of thermodynamics (Nernest heat theorem, determination of absolute entropy, unattainability of
absolute zero) and its limitation; Phase diagram for two completely miscible components
systems; Eutectic systems, Calculation of eutectic point; Systems forming solid compounds Ax
By with congruent and incongruent melting points; Phase diagram and thermodynamic
treatment of solid solutions. Chapter 7. Chemical Dynamics – II: Chain reactions: hydrogenbromine reaction, pyrolysis of acetaldehyde, decomposition of ethane; Photochemical
reactions (hydrogen - bromine & hydrogen -chlorine reactions); General treatment of chain
reactions (ortho-para hydrogen conversion and hydrogen - bromine reactions); Apparent
activation energy of chain reactions, Chain length; Rice-Herzfeld mechanism of organic
molecules decomposition(acetaldehyde); Branching chain reactions and explosions ( H2-O2
reaction); Kinetics of (one intermediate) enzymatic reaction : Michaelis-Menton treatment;
Evaluation of Michaelis 's constant for enzyme-substrate binding by Lineweaver-Burk plot and
Eadie-Hofstae methods; Competitive and non-competitive inhibition. Chapter 8.
Electrochemistry – II: Ion Transport in Solutions: Ionic movement under the influence of an
electric field; Mobility of ions; Ionic drift velocity and its relation with current density; Einstein
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relation between the absolute mobility and diffusion coefficient; The Stokes- Einstein relation;
The Nernst -Einstein equation; Walden’s rule; The Rate-process approach to ionic migration;
The Rate process equation for equivalent conductivity; Total driving force for ionic transport,
Nernst - Planck Flux equation; Ionic drift and diffusion potential; the Onsager
phenomenological equations; The basic equation for the diffusion; Planck-Henderson equation
for the diffusion potential.
Chemical Kinetics bridges the gap between beginner and specialist with a path that leads the
reader from the phenomenological approach to the rates of chemical reactions to the state-ofthe-art calculation of the rate constants of the most prevalent reactions: atom transfers,
catalysis, proton transfers, substitution reactions, energy transfers and electron transfers. For
the beginner provides the basics: the simplest concepts, the fundamental experiments, and the
underlying theories. For the specialist shows where sophisticated experimental and theoretical
methods combine to offer a panorama of time-dependent molecular phenomena connected by
a new rational. Chemical Kinetics goes far beyond the qualitative description: with the
guidance of theory, the path becomes a reaction path that can actually be inspected and
calculated. But Chemical Kinetics is more about structure and reactivity than numbers and
calculations. A great emphasis in the clarity of the concepts is achieved by illustrating all the
theories and mechanisms with recent examples, some of them described with sufficient detail
and simplicity to be used in general chemistry and lab courses. * Looking at atoms and
molecules, and how molecular structures change with time. * Providing practical examples and
detailed theoretical calculations * Of special interest to Industrial Chemistry and Biochemistry
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