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ExergyAn Introduction to Chemical Thermodynamics for
EngineersElsevier
"an impressive text that addresses a glaring gap in the
teaching of physical chemistry, being specifically focused
on biologically-relevant systems along with a practical
focus.... the ample problems and tutorials throughout are
much appreciated." –Tobin R. Sosnick, Professor and
Chair of Biochemistry and Molecular Biology, University
of Chicago "Presents both the concepts and equations
associated with statistical thermodynamics in a unique
way that is at visual, intuitive, and rigorous. This
approach will greatly benefit students at all levels." –Vijay
S. Pande, Henry Dreyfus Professor of Chemistry,
Stanford University "a masterful?tour de force....
Barrick's rigor and scholarship come through in every
chapter." –Rohit V. Pappu, Edwin H. Murty Professor of
Engineering, Washington University in St. Louis This
book provides a comprehensive, contemporary
introduction to developing a quantitative understanding
of how biological macromolecules behave using classical
and statistical thermodynamics. The author focuses on
practical skills needed to apply the underlying equations
in real life examples. The text develops mechanistic
models, showing how they connect to thermodynamic
observables, presenting simulations of thermodynamic
behavior, and analyzing experimental data. The reader is
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presented with plenty of exercises and problems to
facilitate hands-on learning through mathematical
simulation. Douglas E. Barrick is a professor in the
Department of Biophysics at Johns Hopkins University.
He earned his Ph.D. in biochemistry from Stanford
University, and a Ph.D. in biophysics and structural
biology from the University of Oregon.
Biophysical Chemistry, Volume I: Thermodynamics,
Electrostatics, and the Biological Significance of the
Properties of Matter focuses on the biological aspects of
the properties of matter, putting emphasis on the
chemical elements, water and carbon dioxide, complex
molecules, and proteins. The publication first elaborates
on biochemistry and geochemistry, water and its
biological significance, and the problems of protein
structure. Discussions focus on the number of peptide
chains in the molecule and nature of terminal groups,
latent heat of fusion, characteristics of the amino acids
derived from proteins, expansion of water in freezing,
and the relative abundance of chemical elements in the
universe. The text then takes a look at thermodynamics
and the application to polar molecules and ionic solutions
of electrostatics, including free energy of a charged
sphere, image charges, salting-out effect, expressions
for the change of fundamental thermodynamic functions,
and chemical potentials. The book examines the
conductivity of electrolytes, acid-base equilibria, and
polybasic acids, bases, and ampholytes, including
proteins. Topics include ionization of cysteine, isoelectric
points of polyvalent ampholytes, hemoglobin, nature of
acids and bases, measurement of conductivity,
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electrolytes as conductors, and the moving boundary
method of determining transference numbers. The
manuscript is a dependable reference for chemists and
researchers interested in thermodynamics, electrostatics,
and the biological value of the properties of matter.
Learning the basics of physical chemistry with a unique,
innovative approach. Georg Job and Regina Rueffler
introduce readers to an almost intuitive understanding of
the two fundamental concepts, chemical potential and
entropy. Avoiding complex mathematics, these concepts
are illustrated with the help of numerous demonstration
experiments. Using these concepts, the subjects of
chemical equilibria, kinetics and electrochemistry are
presented at an undergraduate level. The basic
quantities and equations necessary for the qualitative
and quantitative description of chemical transformations
are introduced by using everyday experiences and
particularly more than one hundred illustrative
experiments, many presented online as videos. These
are in turn supplemented by nearly 400 figures, and by
learning objectives for each chapter. From a review of
the German edition: “This book is the most revolutionary
textbook on physical chemistry that has been published
in the last few decades.”
Water Activity in Foods: Fundamentals and Applications
is a one-of-a-kind reference text that brings together an
international group of food scientists, chemists, and
engineers to present a broad but thorough coverage of
an important factor known to influence the attributes of
foods – water activity. A team of experienced editors
designed this book for lasting value as a sound
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introduction to the concept of water activity for neophytes
and seasoned professionals in both academe and
industry. Topics have been carefully selected to provide
a comprehensive understanding of the mechanisms by
which water activity influences the quality, shelf life, and
safety of food products. Water Activity in Foods belongs
on the shelves of all food science professionals for use in
product development, quality control, and food safety.
Students and newcomers to these areas will appreciate
the instructional approach adopted by the experienced
teachers and industry specialists who have contributed
chapters to this comprehensive overview.
"Quantum Physics of the Solid State: an Introduction"
Draft foreword: 26/09/03 If only this book had been
available when I was starting out in science! It would
have saved me countless hours of struggle in trying to
apply the general ideas of the standard solid-state textbooks to solve real problems. The fact is that most of the
texts stop at the point where the real difficulties begin.
The great merit of this book is that it describes in an
honest and detailed way what one really has to do in
order to understand the multifarious properties of solids
in terms of the fundamental physical theory of quantum
mechanics. University students of the physical sciences
are taught about the fundamental the ories, and know
that quantum mechanics, together with relativity, is our
basis for understanding the physical world. But the
practical difficulties of using quantum mechanics to do
anything useful are usually not very well explained. The
truth is that the application of quantum theory to achieve
our present detailed understand ing of solids has
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required the development of a large array of
mathematical tech niques. This is closely analogous to
the challenge faced long ago by theoretical astronomers
in trying to apply Newton's equations of motion to the
heavens -they too had to develop a battery of theoretical
and computational techniques to do cal culations that
could be compared with observation.
With its modern emphasis on the molecular view of
physical chemistry, its wealth of contemporary
applications (in the new "Impact on" features), vivid fullcolor presentation, and dynamic new media tools, the
thoroughly revised new edition is again the most modern,
most effective full-length textbook available for the
physical chemistry classroom. NOW AVAILABLE IN
SPLIT VOLUMES For maximum flexibility in your
physical chemistry course, this text is now offered as a
traditional or in two volumes. • Volume 1:
Thermodynamics and Kinetics (ISBN 0-7167-8567-6) •
Volume 2: Quantum Chemistry, Spectroscopy, and
Statistical Thermodynamics (ISBN 0-7167-8569-2) See
Table of Contents for the contents of each volume.
With its easy-to-read approach and focus on core topics,
PHYSICAL CHEMISTRY, 2e provides a concise, yet
thorough examination of calculus-based physical chemistry.
The Second Edition, designed as a learning tool for students
who want to learn physical chemistry in a functional and
relevant way, follows a traditional organization and now
features an increased focus on thermochemistry, as well as
new problems, new two-column examples, and a dynamic
new four-color design. Written by a dedicated chemical
educator and researcher, the text also includes a review of
calculus applications as applied to physical chemistry.
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Important Notice: Media content referenced within the product
description or the product text may not be available in the
ebook version.
With its modern emphasis on the molecular view of physical
chemistry, its wealth of contemporary applications, vivid fullcolor presentation, and dynamic new media tools, the
thoroughly revised new edition is again the most modern,
most effective full-length textbook available for the physical
chemistry classroom. Available in Split Volumes For
maximum flexibility in your physical chemistry course, this text
is now offered as a traditional text or in two volumes. Volume
1: Thermodynamics and Kinetics; ISBN 1-4292-3127-0
Volume 2: Quantum Chemistry, Spectroscopy, and Statistical
Thermodynamics; ISBN 1-4292-3126-2
CONGRATULATIONS TO HERBERT KROEMER, 2000
NOBEL LAUREATE FOR PHYSICS For upper-division
courses in thermodynamics or statistical mechanics, Kittel
and Kroemer offers a modern approach to thermal physics
that is based on the idea that all physical systems can be
described in terms of their discrete quantum states, rather
than drawing on 19th-century classical mechanics concepts.
Traditionally the study of chemical principles as they relate to
soil has been limited to the field of agronomics. Soil and
Water Chemistry: An Integrative Approach, stands alone
because it balances agricultural and environmental
perspectives in its analysis of the chemical properties and
processes that affect organic and inorganic soil subs
Concepts and relationships in thermal and statistical physics
form the foundation for describing systems consisting of
macroscopically large numbers of particles. Developing
microscopic statistical physics and macroscopic classical
thermodynamic descriptions in tandem, Statistical and
Thermal Physics: An Introduction provides insight into basic
concepts at an advanced undergraduate level. Highly detailed
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and profoundly thorough, this comprehensive introduction
includes exercises within the text as well as end-of-chapter
problems. The first section of the book covers the basics of
equilibrium thermodynamics and introduces the concepts of
temperature, internal energy, and entropy using ideal gases
and ideal paramagnets as models. The chemical potential is
defined and the three thermodynamic potentials are
discussed with use of Legendre transforms. The second
section presents a complementary microscopic approach to
entropy and temperature, with the general expression for
entropy given in terms of the number of accessible
microstates in the fixed energy, microcanonical ensemble.
The third section emphasizes the power of thermodynamics
in the description of processes in gases and condensed
matter. Phase transitions and critical phenomena are
discussed phenomenologically. In the second half of the text,
the fourth section briefly introduces probability theory and
mean values and compares three statistical ensembles. With
a focus on quantum statistics, the fifth section reviews the
quantum distribution functions. Ideal Fermi and Bose gases
are considered in separate chapters, followed by a discussion
of the "Planck" gas for photons and phonons. The sixth
section deals with ideal classical gases and explores nonideal
gases and spin systems using various approximations. The
final section covers special topics, specifically the density
matrix, chemical reactions, and irreversible thermodynamics.
This book is a beginners introduction to chemical
thermodynamics for engineers. In the textbook efforts have
been made to visualize as clearly as possible the main
concepts of thermodynamic quantities such as enthalpy and
entropy, thus making them more perceivable. Furthermore,
intricate formulae in thermodynamics have been discussed as
functionally unified sets of formulae to understand their
meaning rather than to mathematically derive them in detail.
Page 7/22

Where To Download Chapter 5 Chemical Potential
And Gibbs Distribution 1
In this textbook, the affinity of irreversible processes, defined
by the second law of thermodynamics, has been treated as
the main subject, rather than the equilibrium of chemical
reactions. The concept of affinity is applicable in general not
only to the processes of chemical reactions but also to all
kinds of irreversible processes. This textbook also includes
electrochemical thermodynamics in which, instead of the
classical phenomenological approach, molecular science
provides an advanced understanding of the reactions of
charged particles such as ions and electrons at the
electrodes. Recently, engineering thermodynamics has
introduced a new thermodynamic potential called exergy,
which essentially is related to the concept of the affinity of
irreversible processes. This textbook discusses the relation
between exergy and affinity and explains the exergy balance
diagram and exergy vector diagram applicable to exergy
analyses in chemical manufacturing processes. This textbook
is written in the hope that the readers understand in a broad
way the fundamental concepts of energy and exergy from
chemical thermodynamics in practical applications. Finishing
this book, the readers may easily step forward further into an
advanced text of their specified line. - Visualizes the main
concepts of thermodynamics to show the meaning of the
quantities and formulae. - Focuses mainly on the affinity of
irreversible processes and the related concept of exergy. Provides an advanced understanding of electrochemical
thermodynamics.
Chemical Thermodynamics: Principles and Applications
presents a thorough development of the principles of
thermodynamics--an old science to which the authors include
the most modern applications, along with those of importance
in developing the science and those of historical interest. The
text is written in an informal but rigorous style, including
ancedotes about some of the great thermodynamicists (with
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some of whom the authors have had a personal relationship),
and focuses on "real" systems in the discussion and figures,
in contrast to the generic examples that are often used in
other textbooks. The book provides a basic review of
thermodynamic principles, equations, and applications of
broad interest. It covers the development of thermodynamics
as one of the pre-eminent examples of an exact science. A
discussion of the standard state that emphasizes its
significance and usefulness is also included, as well as a
more rigorous and indepth treatment of thermodynamics and
discussions of a wider variety of applications than are found
in more broadly based physical chemistry undergraduate
textbooks. Combined with its companion book, Chemical
Thermodynamics: Advanced Applications, the practicing
scientist will have a complete reference set detailing chemical
thermodynamics. Outlines the development of the principles
of thermodynamics, including the most modern applications
along with those of importance in developing the science and
those of historical interest Provides a basic review of
thermodynamic principles, equations, and applications of
broad interest Treats thermodynamics as one of the
preeminent examples of an exact science Provides a more
rigorous and indepth treatment of thermodynamics and
discussion of a wider variety of applications than are found in
more broadly based physical chemistry undergraduate
textbooks Includes examples in the text and exercises and
problems at the end of each chapter to assist the student in
learning the subject Provides a complete set of references to
all sources of data and to supplementary reading sources

Chemical Kinetics and Process Dynamics in Aquatic
Systems is devoted to chemical reactions and
biogeochemical processes in aquatic systems. The book
provides a thorough analysis of the principles,
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mathematics, and analytical tools used in chemical,
microbial, and reactor kinetics. It also presents a
comprehensive, up-to-date description of the kinetics of
important chemical processes in aquatic environments.
Aquatic photochemistry and correlation methods (e.g.,
LFERs and QSARs) to predict process rates are
covered. Numerous examples are included, and each
chapter has a detailed bibliography and problems sets.
The book will be an excellent text/reference for
professionals and students in such fields as aquatic
chemistry, limnology, aqueous geochemistry, microbial
ecology, marine science, environmental and water
resources engineering, and geochemistry.
Biophysical Chemistry explores the concepts of physical
chemistry and molecular structure that underlie
biochemical processes. Ideally suited for undergradate
students and scientists with backgrounds in physics,
chemistry or biology, it is also equally accessible to
students and scientists in related fields as the book
concisely describes the fundamental aspects of
biophysical chemistry, and puts them into a biochemical
context. The book is organized in four parts, covering
thermodynamics, kinetics, molecular structure and
stability, and biophysical methods. Cross-references
within and between these parts emphasize common
themes and highlight recurrent principles. End of chapter
problems illustrate the main points explored and their
relevance for biochemistry, enabling students to apply
their knowledge and to transfer it to laboratory projects.
Features: Connects principles of physical chemistry to
biochemistry Emphasizes the role of organic reactions as
Page 10/22

Where To Download Chapter 5 Chemical Potential
And Gibbs Distribution 1
tools for modification and manipulation of biomolecules
Includes a comprehensive section on the theory of
modern biophysical methods and their applications
This book was planned and written with one central goal
in mind: to demonstrate that statistical thermodynamics
can be used successfully by a broad group of scientists,
ranging from chemists through biochemists to biologists,
who are not and do not intend to become specialists in
statistical thermodynamics. The book is addressed
mainly to gradu ate students and research scientists
interested in designing experiments the results of which
may be interpreted at the molecular level, or in
interpreting such experimental results. It is not
addressed to those who intend to practice statistical
thermodynamics per se. With this goal in mind, I have
expended a great deal of effort to make the book clear,
readable, and, I hope, enjoyable. This does not
necessarily mean that the book as a whole is easy to
read. The first four chapters are very detailed. The last
four become progressively more difficult to read, for
several reasons. First, presuming that the reader has
already acquired familiarity with the methods and
arguments presented in the first part, I felt that similar
arguments could be skipped later on, leaving the details
to be filled in by the reader. Second, the systems
themselves become progressively more com plicated as
we proceed toward the last chapter.
With the development of a variety of exciting new areas
of research involving computational chemistry, nano- and
smart materials, and applications of the recently
discovered graphene, there can be no doubt that
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physical chemistry is a vitally important field. It is also
perceived as the most daunting branch of chemistry,
being necessarily grounded in physics and mathematics
and drawing as it does on quantum mechanics,
thermodynamics, and statistical thermodynamics. With
his typical clarity and hardly a formula in sight, Peter
Atkins' Very Short Introduction explores the contributions
physical chemistry has made to all branches of
chemistry. Providing an insight into its central concepts
Atkins reveals the cultural contributions physical
chemistry has made to our understanding of the natural
world. ABOUT THE SERIES: The Very Short
Introductions series from Oxford University Press
contains hundreds of titles in almost every subject area.
These pocket-sized books are the perfect way to get
ahead in a new subject quickly. Our expert authors
combine facts, analysis, perspective, new ideas, and
enthusiasm to make interesting and challenging topics
highly readable.
This book is an excellent companion to Chemical
Thermodynamics: Principles and Applications. Together
they make a complete reference set for the practicing
scientist. This volume extends the range of topics and
applications to ones that are not usually covered in a
beginning thermodynamics text. In a sense, the book
covers a "middle ground" between the basic principles
developed in a beginning thermodynamics textbook, and
the very specialized applications that are a part of an
ongoing research project. As such, it could prove
invaluable to the practicing scientist who needs to apply
thermodynamic relationships to aid in the understanding
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of the chemical process under consideration. The writing
style in this volume remains informal, but more technical
than in Principles and Applications. It starts with Chapter
11, which summarizes the thermodynamic relationships
developed in this earlier volume. For those who want or
need more detail, references are given to the sections in
Principles and Applications where one could go to learn
more about the development, limitations, and conditions
where these equations apply. This is the only place
where Advanced Applications ties back to the previous
volume. Chapter 11 can serve as a review of the
fundamental thermodynamic equations that are
necessary for the more sophisticated applications
described in the remainder of this book. This may be all
that is necessary for the practicing scientist who has
been away from the field for some time and needs some
review. The remainder of this book applies
thermodynamics to the description of a variety of
problems. The topics covered are those that are
probably of the most fundamental and broadest interest.
Throughout the book, examples of "real" systems are
used as much as possible. This is in contrast to many
books where "generic" examples are used almost
exclusively. A complete set of references to all sources
of data and to supplementary reading sources is
included. Problems are given at the end of each chapter.
This makes the book ideally suited for use as a textbook
in an advanced topics course in chemical
thermodynamics. An excellent review of thermodynamic
principles and mathematical relationships along with
references to the relevant sections in Principles and
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Applications where these equations are developed
Applications of thermodynamics in a wide variety of
chemical processes, including phase equilibria, chemical
equilibrium, properties of mixtures, and surface
chemistry Case-study approach to demonstrate the
application of thermodynamics to biochemical,
geochemical, and industrial processes Applications at
the "cutting edge" of thermodynamics Examples and
problems to assist in learning Includes a complete set of
references to all literature sources
Thermodynamics in Materials Science, Second Edition is
a clear presentation of how thermodynamic data is used
to predict the behavior of a wide range of materials, a
crucial component in the decision-making process for
many materials science and engineering applications.
This primary textbook accentuates the integration of
principles, strategies, a
The book is aimed at assessing the capabilities of stateof-the-art optical techniques in elucidating the
fundamental electronic and structural properties of
semiconductor and metal surfaces, interfaces, thin
layers, and layer structures, and assessing the
usefulness of these techniques for optimization of high
quality multilayer samples through feedback control
during materials growth and processing. Particular
emphasis is placed on the theory of non-linear optics and
dynamical processes through the use of pump-probe
techniques together with the search for new optical
sources. Some new applications of Scanning Probe
Microscopy to Material science and biological samples,
dried and in vivo, with the use of different laser sources
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are also presented. Materials of special interest are
silicon, semiconductor-metal interfaces, semiconductor
and magnetic multi-layers and III-V compound
semiconductors.
The book describes in a simple and practical way what
non-equilibrium thermodynamics is and how it can add to
engineering fields. It explains how to describe proper
equations of transport, more precise than used so far,
and how to use them to understand the waste of energy
resources in central unit processes in the industry. It
introduces the entropy balance as an additional equation
to use, to create consistent thermodynamic models, and
a systematic method for minimizing energy losses that
are connected with transport of heat, mass, charge,
momentum and chemical reactions. Readership: Senior
undergraduate and graduate students in physics,
chemistry, chemical engineering and mechanical
engineering.
Thermodynamics is an important tool to interpreting the
conditions at which natural geomaterial equilibrate. It
allows one to determine, for example, the equilibrium
pressures and temperatures and the nature and
chemical composition of phases - volved mineralogical
and petrological processes. Simple chemical model
systems, which are often studied in the laboratory in
order to understand more complicated natural systems,
generally consist of few chemical components. In order
to use phase equilibrium results obtained from model
systems for interpreting the con- tions of formation of
natural geologic materials, extrapolations in
compositional space and other P-T conditions are often
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required. This can only be done using the mathematical
formalism that is offered by thermodynamics. An number
of excellent books on thermodynamics with regards to
the fields of mineralogy, petrology and geochemistry
have been published over past 40 years. Many of them
are, however, written for more advanced students and
experienced - searchers and it is often assumed that the
reader already possesses some prior knowledge of the
subject. Consequently, discussions and presentations of
basic c- cepts, which are necessary for beginning
students and others attempting to learn thermodynamics
for the first time, are often given short shrift. Therefore,
the aim of this book is to explain the basic principles of
thermodynamics at an introductory l- el, while trying not
to loose much of the mathematical rigor that is one of the
most important and central aspects of this subject.
This introductory textbook for standard undergraduate
courses in thermodynamics has been completely
rewritten to explore a greater number of topics, more
clearly and concisely. Starting with an overview of
important quantum behaviours, the book teaches
students how to calculate probabilities in order to provide
a firm foundation for later chapters. It introduces the
ideas of classical thermodynamics and explores them
both in general and as they are applied to specific
processes and interactions. The remainder of the book
deals with statistical mechanics. Each topic ends with a
boxed summary of ideas and results, and every chapter
contains numerous homework problems, covering a
broad range of difficulties. Answers are given to oddnumbered problems, and solutions to even-numbered
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problems are available to instructors at
www.cambridge.org/9781107694927.
Physical metallurgy is one of the main fields of
metallurgical science dealing with the development of the
microstructure of metals in order to achieve desirable
properties required in technological applications.
Physical Metallurgy: Principles and Design focuses on
the processing–structure–properties triangle as it applies
to metals and alloys. It introduces the fundamental
principles of physical metallurgy and the design
methodologies for alloys and processing. The first part of
the book discusses the structure and change of structure
through phase transformations. The latter part of the
books deals with plastic deformation, strengthening
mechanisms, and mechanical properties as they relate to
structure. The book also includes a chapter on physical
metallurgy of steels and concludes by discussing the
computational tools, involving computational
thermodynamics and kinetics, to perform alloy and
process design.
Kjelstrup, Bedeaux, Johannessen, and Gross describe
what non-equilibrium thermodynamics is in a simple and
practical way and how it can add to engineering design.
They explain how to describe proper equations of
transport that are more precise than those used so far,
and how to use them to understand the waste of energy
resources in central process units in the industry. The
authors introduce the entropy balance as an additional
equation to use in engineering; to create consistent
thermodynamic models, and to systematically minimize
energy losses that are connected with the transport of
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heat, mass, charge and momentum.Non-equilibrium
Thermodynamics for Engineers teaches the essence of
non-equilibrium thermodynamics and its applications at a
level comprehensible to engineering students,
practitioner engineers, and scientists working on
industrial problems. The book may be used as a
textbook in basic engineering curricula or graduate
courses.
This volume features a greater emphasis on the
molecular view of physical chemistry and a move away
from classical thermodynamics. It offers greater
explanation and support in mathematics which remains
an intrinsic part of physical chemistry.
Voltage-sensitive ion channels are macromolecules
embedded in the membranes of nerve and muscle fibers
of animals. Despite decades of intensive research under
the traditional approach of gated structural pores, the
relation between the structure of these molecules and
their function remains enigmatic. This book examines
physically oriented approaches not covered in other ionchannel books, and it develops a new physics-based
approach to the problem of molecular excitability.
Modern Thermodynamics: From Heat Engines to
Dissipative Structures, Second Edition presents a
comprehensive introduction to 20th century
thermodynamics that can be applied to both equilibrium
and non-equilibrium systems, unifying what was
traditionally divided into ‘thermodynamics’ and
‘kinetics’ into one theory of irreversible processes. This
comprehensive text, suitable for introductory as well as
advanced courses on thermodynamics, has been widely
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used by chemists, physicists, engineers and geologists.
Fully revised and expanded, this new edition includes the
following updates and features: Includes a completely
new chapter on Principles of Statistical
Thermodynamics. Presents new material on solar and
wind energy flows and energy flows of interest to
engineering. Covers new material on self-organization in
non-equilibrium systems and the thermodynamics of
small systems. Highlights a wide range of applications
relevant to students across physical sciences and
engineering courses. Introduces students to
computational methods using updated Mathematica
codes. Includes problem sets to help the reader
understand and apply the principles introduced
throughout the text. Solutions to exercises and
supplementary lecture material provided online at
http://sites.google.com/site/modernthermodynamics/.
Modern Thermodynamics: From Heat Engines to
Dissipative Structures, Second Edition is an essential
resource for undergraduate and graduate students taking
a course in thermodynamics.
This text bridges the gap between introductory physics
and its application to the life sciences. It is intended for
advanced undergraduates and beginning graduate
students. The Fourth Edition is updated to include new
findings, discussion of stochastic processes and
expanded coverage of anatomy and biology. The text
includes many problems to test the student's
understanding, and chapters include useful
bibliographies for further reading. Its minimal
prerequisites and wide coverage make it ideal for selfPage 19/22
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study. The fourth edition is updated throughout to reflect
new developments.
This book is a concise, readable, yet authoritative primer
of basic classic thermodynamics. Many students have
difficulty with thermodynamics, and find at some stage of
their careers in academia or industry that they have
forgotten what they learned, or never really understood
these fundamental physical laws. As the title of the book
suggests, the author has distilled the subject down to its
essentials, using many simple and clear illustrations,
instructive examples, and key equations and simple
derivations to elucidate concepts. Based on many years
of teaching experience at the undergraduate and
graduate levels, “Essential Classical Thermodynamics”
is intended to provide a positive learning experience, and
to empower the reader to explore the many possibilities
for applying thermodynamics in other fields of science,
engineering, and even economics where energy plays a
central role. Thermodynamics is fun when you
understand it!
Designed for a two-semester introductory course
sequence in physical chemistry, Physical Chemistry: A
Modern Introduction, Second Edition offers a streamlined
introduction to the subject. Focusing on core concepts,
the text stresses fundamental issues and includes basic
examples rather than the myriad of applications often
presented in other, more
This book provides deep insight into the physical quantity
known as chemical activity. The author probes deep into
classical thermodynamics in Part I, and then into
statistical thermodynamics in Part II, to provide the
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necessary background. The treatment has been
streamlined by placing some background material in
appendices. Chemical Activity is of interest not only to
those in chemical thermodynamics, but also to chemical
engineers working with mass transfer and its applications
- for example, separation methods.
The book analyzes the thermodynamic aspects of
several phenomena induced by flow in fluid systems. It
begins with a macroscopic formulation of the
thermodynamic theory, within the framework of extended
irreversible thermodynamics, and compares it with other
non-equilibrium approaches. These macroscopic results
are examined from a microscopic point of view for
different systems, namely, ideal gases, non-ideal gases
and dilute polymer solutions. The thermodynamic
approach is applied to the analysis of shear-induced
changes in the phase diagram of polymer solutions, to
shear-induced diffusion and to chemical reactions under
flow. It is also compared with the dynamical approach
based on the detailed evolution equations. The book
may be especially useful for researchers in nonequilibrium thermodynamics or non-equilibrium statistical
mechanics and in polymer physics or materials sciences.
This book provides a concise overview of
thermodynamics, and is written in a manner which
makes the difficult subject matter understandable.
Thermodynamics is systematic in its presentation and
covers many subjects that are generally not dealt with in
competing books such as: Carathéodory's approach to
the Second Law, the general theory of phase transitions,
the origin of phase diagrams, the treatment of matter
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subjected to a variety of external fields, and the subject
of irreversible thermodynamics. The book provides a firstprinciples, postulational, self-contained description of
physical and chemical processes. Designed both as a
textbook and as a monograph, the book stresses the
fundamental principles, the logical development of the
subject matter, and the applications in a variety of
disciplines. This revised edition is based on teaching
experience in the classroom, and incorporates many
exercises in varying degrees of sophistication. The
stress laid on a didactic, logical presentation, and on the
relation between theory and experiment should provide a
reader with a more intuitive understanding of the basic
principles. Graduate students and professional chemists
in physical chemistry and inorganic chemistry, as well as
graduate students and professionals in physics who wish
to acquire a more sophisticated overview of
thermodynamics and related subject matter will find this
book extremely helpful. Key Features * Takes the reader
through various steps to understanding: * Review of
fundamentals * Development of subject matter *
Applications in a variety of disciplines
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