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Chemical engineers face the challenge of learning the difficult concept and application of
entropy and the 2nd Law of Thermodynamics. By following a visual approach and offering
qualitative discussions of the role of molecular interactions, Koretsky helps them understand
and visualize thermodynamics. Highlighted examples show how the material is applied in the
real world. Expanded coverage includes biological content and examples, the Equation of
State approach for both liquid and vapor phases in VLE, and the practical side of the 2nd Law.
Engineers will then be able to use this resource as the basis for more advanced concepts.
"A pedagogical gem.... Professor Readey replaces ‘black-box’ explanations with detailed,
insightful derivations. A wealth of practical application examples and exercise problems
complement the exhaustive coverage of kinetics for all material classes." –Prof. Rainer Hebert,
University of Connecticut "Prof. Readey gives a grand tour of the kinetics of materials suitable
for experimentalists and modellers.... In an easy-to-read and entertaining style, this book leads
the reader to fundamental, model-based understanding of kinetic processes critical to
development, fabrication and application of commercially-important soft (polymers,
biomaterials), hard (ceramics, metals) and composite materials. It is a must-have for anyone
who really wants to understand how to make materials and how they will behave in service."
--Prof. Bill Lee, Imperial College London, Fellow of the Royal Academy of Engineering "A much
needed text filing the gap between an introductory course in materials science and advanced
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materials-specific kinetics courses. Ideal for the undergraduate interested in an in-depth study
of kinetics in materials." –Prof. Mark E. Eberhart, Colorado School of Mines This book provides
an in-depth introduction to the most important kinetic concepts in materials science,
engineering, and processing. All types of materials are addressed, including metals, ceramics,
polymers, electronic materials, biomaterials, and composites. The expert author with decades
of teaching and practical experience gives a lively and accessible overview, explaining the
principles that determine how long it takes to change material properties and make new and
better materials. The chapters cover a broad range of topics extending from the heat treatment
of steels, the processing of silicon integrated microchips, and the production of cement, to the
movement of drugs through the human body. The author explicitly avoids "black box"
equations, providing derivations with clear explanations.
This is a textbook on thermodynamics of materials for junior/senior undergraduate students
and first-year graduate students as well as a reference book for researchers who would like to
refresh their understanding of thermodynamics. The textbook employs a plain language to
explain the thermodynamic concepts and quantities. It embraces the mathematical beauty and
rigor of Gibbs thermodynamics through the fundamental equation of thermodynamics from
which all thermodynamic properties of a material can be derived. However, a reader with basic
first-year undergraduate calculus skills will be able to get through the book without difficulty.
One unique feature of this textbook is the descriptions of the step-by-step procedures for
computing all the thermodynamic properties from the fundamental equation of thermodynamics
and all the thermodynamic energies from a set of common, experimentally measurable
thermodynamic properties, supplemented with ample numerical examples. Another unique
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feature of this textbook is its emphasis on the concept of chemical potential and its applications
to phase equilibria in single component systems and binary solutions, chemical reaction
equilibria, and lattice and electronic defects in crystals. The concept of chemical potential is
introduced at the very beginning of the book together with temperature and pressure. It avoids
or minimizes the use of terms such as molar Gibbs free energy, partial molar Gibbs free
energy, or Gibbs potential because molar Gibbs free energy or partial molar Gibbs free energy
is precisely the chemical potential of a material or a component. It is the chemical potential that
determines the stability of chemical species, compounds, and phases and their tendency to
chemically react to form new species, transform to new physical state, and migrate from one
spatial location to another. Therefore, it is the chemical potential differences or gradients that
drive essentially all materials processes of interest. A reader after finishing reading the book is
expected to not only achieve a high-level fundamental understanding of thermodynamics but
also acquire the analytical skills of applying thermodynamics to determining materials
equilibrium and driving forces for materials processes.
This work is a classic reference text for metallurgists, material scientists and crystallographers.
The first edition was published in 1965. The first part of that edition was revised and republished in 1975 and again in 1981. The present two-part set represents the eagerly awaited
full revision by the author of his seminal work, now published as Parts I and II. Professor
Christian was one of the founding fathers of materials science and highly respected worldwide.
The new edition of his book deserves a place on the bookshelf of every materials science and
engineering department. Suitable thermal and mechanical treatments will produce extensive
rearrangements of the atoms in metals and alloys, and corresponding marked variations in
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physical and chemical properties. This book describes how such changes in the atomic
configuration are effected, and discusses the associated kinetic and crystallographic features.
It deals with areas such as lattice geometry, point defects, dislocations, stacking faults, grain
and interphase boundaries, solid solutions, diffusion, etc. The first part covers the general
theory while the second part is concerned with descriptions of specific types of
transformations.
Computational Materials Science
Engineering and Chemical Thermodynamics
Statistical Thermodynamics of Semiconductor Alloys
Kinetics in Materials Science and Engineering
Materials Kinetics

Materials Science of Membranes for Gas and Vapor Separation is a one-stop reference
for the latest advances in membrane-based separation and technology. Put together by
an international team of contributors and academia, the book focuses on the advances
in both theoretical and experimental materials science and engineering, as well as
progress in membrane technology. Special attention is given to comparing polymer and
inorganic/organic separation and other emerging applications such as sensors. This
book aims to give a balanced treatment of the subject area, allowing the reader an
excellent overall perspective of new theoretical results that can be applied to advanced
materials, as well as the separation of polymers. The contributions will provide a
compact source of relevant and timely information and will be of interest to government,
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industrial and academic polymer chemists, chemical engineers and materials scientists,
as well as an ideal introduction to students.
This book is based on a set of notes developed over many years for an introductory
course taught to seniors and entering graduate students in materials science. An
Introduction to Aspects of Thermodynamics and Kinetics Relevant to Materials Science
is about the application of thermodynamics and kinetics to solve problems within
Materials Science. Emphasis is to provide a physical understanding of the phenomenon
under discussion, with the mathematics presented as a guide. The problems are used
to provide practice in quantitative application of principles, and also to give examples of
applications of the general subject matter to problems having current interest and to
emphasize the important physical concepts. End of chapter problems are included, as
are references, and bibliography to reinforce the text. This book provides students with
the theory and mathematics to understand the important physical understanding of
phenomena. Based on a set of notes developed over many years for an introductory
course taught to seniors and entering graduate students in materials science Provides
students with the theory and mathematics to understand the important physical
understanding of phenomena Includes end of chapter problems, references, and
bibliography to reinforce the text
Maintaining the substance that made Introduction to the Thermodynamic of Materials a
perennial best seller for decades, this Sixth Edition is updated to reflect the broadening
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field of materials science and engineering. The new edition is reorganized into three
major sections to align the book for practical coursework, with the first (Thermodynamic
Principles) and second (Phase Equilibria) sections aimed at use in a one semester
undergraduate course. The third section (Reactions and Transformations) can be used
in other courses of the curriculum that deal with oxidation, energy, and phase
transformations. The book is updated to include the role of work terms other than PV
work (e.g., magnetic work) along with their attendant aspects of entropy, Maxwell
equations, and the role of such applied fields on phase diagrams. There is also an
increased emphasis on the thermodynamics of phase transformations and the Sixth
Edition features an entirely new chapter 15 that links specific thermodynamic
applications to the study of phase transformations. The book also features more than
50 new end of chapter problems and more than 50 new figures.
Integrates fundamental concepts with experimental data and practical applications,
including worked examples and end-of-chapter problems.
Chemical Thermodynamics of Materials
Thermodynamics
Materials Thermodynamics
Application of Thermodynamics to Biological and Materials Science
Thermodynamics of Materials
A timely, applications-driven text in thermodynamics Materials
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Thermodynamics provides both students and professionals with the
in-depth explanation they need to prepare for the real-world
application of thermodynamic tools. Based upon an actual
graduate course taught by the authors, this class-tested text
covers the subject with a broader, more industry-oriented lens
than can be found in any other resource available. This modern
approach: Reflects changes rapidly occurring in society at
large—from the impact of computers on the teaching of
thermodynamics in materials science and engineering university
programs to the use of approximations of higher order than the
usual Bragg-Williams in solution-phase modeling Makes students
aware of the practical problems in using thermodynamics
Emphasizes that the calculation of the position of phase and
chemical equilibrium in complex systems, even when properly
defined, is not easy Relegates concepts like equilibrium
constants, activity coefficients, free energy functions, and
Gibbs-Duhem integrations to a relatively minor role Includes
problems and exercises, as well as a solutions manual This
authoritative text is designed for students and professionals in
materials science and engineering, particularly those in
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physical metallurgy, metallic materials, alloy design and
processing, corrosion, oxidation, coatings, and high-temperature
alloys.
Practical Chemical Thermodynamics for Geoscientists covers
classical chemical thermodynamics and focuses on applications to
practical problems in the geosciences, environmental sciences,
and planetary sciences. This book will provide a strong
theoretical foundation for students, while also proving
beneficial for earth and planetary scientists seeking a review
of thermodynamic principles and their application to a specific
problem. Strong theoretical foundation and emphasis on
applications Numerous worked examples in each chapter Brief
historical summaries and biographies of key
thermodynamicists—including their fundamental research and
discoveries Extensive references to relevant literature
Phase Diagrams and Thermodynamic Modeling of Solutions provides
readers with an understanding of thermodynamics and phase
equilibria that is required to make full and efficient use of
these tools. The book systematically discusses phase diagrams of
all types, the thermodynamics behind them, their calculations
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from thermodynamic databases, and the structural models of
solutions used in the development of these databases. Featuring
examples from a wide range of systems including metals, salts,
ceramics, refractories, and concentrated aqueous solutions,
Phase Diagrams and Thermodynamic Modeling of Solutions is a
vital resource for researchers and developers in materials
science, metallurgy, combustion and energy, corrosion
engineering, environmental engineering, geology, glass
technology, nuclear engineering, and other fields of inorganic
chemical and materials science and engineering. Additionally,
experts involved in developing thermodynamic databases will find
a comprehensive reference text of current solution models.
Presents a rigorous and complete development of thermodynamics
for readers who already have a basic understanding of chemical
thermodynamics Provides an in-depth understanding of phase
equilibria Includes information that can be used as a text for
graduate courses on thermodynamics and phase diagrams, or on
solution modeling Covers several types of phase diagrams
(paraequilibrium, solidus projections, first-melting
projections, Scheil diagrams, enthalpy diagrams), and more
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A number of thermodynamic books claiming to be original in both
presentation and approach have been published. However,
thermodynamics is still a confusing subject for uninitiated
students and an “easy-to-forget” one for graduate engineers. In
order to solve these problems, this computer aided learning
package — textbook and CD-ROM — takes a new approach.This
package is unique and beneficial in that it simulates a
classroom lecture: it actually writes important equations and
concepts on a virtual board, underlines, draws circles, places
ticks to emphasise important points, draws arrows to indicate
relationships, uses colours for visual effect, erases some parts
to write new lines, and even repeats some parts of the lesson to
stress their importance. This realistic simulation is made
possible by the employment of the multimedia capabilities of the
modern-day computer. Readers are not just passively presented
with thermodynamics, they can also interactively select and
repeat any particular topic of interest as many times as they
want. This flexibility allows readers to choose their own pace
of presentation. This complementary set is in many important
respects better than the books that are currently available on
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the subject.
Principles Of Classical Thermodynamics: Applied To Materials
Science
TEXTBOOK OF MATERIALS AND METALLURGICAL THERMODYNAMICS
Materials Science of Membranes for Gas and Vapor Separation
Metals and Alloys
Molecular Engineering Thermodynamics

Computational Materials Science provides the theoretical
basis necessary for understanding atomic surface phenomena
and processes of phase transitions, especially
crystallization, is given. The most important information
concerning computer simulation by different methods and
simulation techniques for modeling of physical systems is
also presented. A number of results are discussed regarding
modern studies of surface processes during crystallization.
There is sufficiently full information on experiments,
theory, and simulations concerning the surface roughening
transition, kinetic roughening, nucleation kinetics,
stability of crystal shapes, thin film formation, imperfect
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structure of small crystals, size dependent growth velocity,
distribution coefficient at growth from alloy melts,
superstructure ordering in the intermetallic compound.
Computational experiments described in the last chapter
allow visualization of the course of many processes and
better understanding of many key problems in Materials
Science. There is a set of practical steps concerning
computational procedures presented. Open access to
executable files in the book make it possible for everyone
to understand better phenomena and processes described in
the book. Valuable reference book, but also helpful as a
supplement to courses Computer programs available to
supplement examples Presents several new methods of
computational materials science and clearly summarizes
previous methods and results
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
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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 subjected to a variety of external fields, and the
subject of irreversible thermodynamics. The book provides a
first-principles, 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
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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
This classic textbook is the definitive introduction to the
thermodynamic behavior of materials systems. Written as a
basic text for advanced undergraduates and first year
graduate students in metallurgy, metallurgical engineering,
ceramics, or materials science, it presents the underlying
thermodynamic principles of materials and their plethora of
applications. The book is also of proven interest to working
professionals in need of a reference or refresher course.
A comprehensive introduction, examining both macroscopic and
microscopic aspects of the subject, the book applies the
theory of thermodynamics to a broad range of materials; from
metals, ceramics and other inorganic materials to geological
materials. Focusing on materials rather than the underlying
mathematical concepts of the subject, this book will be
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ideal for the non-specialist requiring an introduction to
the energetics and stability of materials. Macroscopic
thermodynamic properties are linked to the underlying
miscroscopic nature of the materials and trends in important
properties are discussed. A unique approach covering both
macroscopic and microscopic aspects of the subject Authors
have worldwide reputations in this area Fills a gap in the
market by featuring a wide range of real up-to-date examples
and covering a large amount of materials
From Basics to Practical Applications
Solutions Manual for Thermodynamics in Materials Science,
Second Edition
Thermodynamic Equilibrium and Stability of Materials
Fundamentals of Radiation Materials Science
Because classical thermodynamics evolved into many branches of science
and engineering, most undergraduate courses on the subject are taught
from the perspective of each area of specialization. General
Thermodynamics combines elements from mechanical and chemical
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engineering, chemistry (including electrochemistry), materials
science, and biology to present a unique and thorough treatment of
thermodynamics that is broader in scope than other fundamental texts.
This book contains classroom-tested materials designed to meet the
academic requirements for students from a variety of scientific and
engineering backgrounds in a single course. The first half focuses on
classical concepts of thermodynamics, whereas the latter half explores
field-specific applications, including a unique chapter on
biothermodynamics. The book’s methodology is unified, concise, and
multidisciplinary, allowing students to understand how the principles
of thermodynamics apply to all technical fields that touch upon this
most fundamental of scientific theories. It also offers a rigorous
approach to the quantitative aspects of thermodynamics, accompanied by
clear explanations to help students transition smoothly from the
physical concepts to their mathematical representations. Each chapter
contains numerous worked examples taken from different engineering
applications, illustrations, and an extensive set of exercises to
support the material. A complete solutions manual is available to
professors with qualifying course adoptions.
Accompanying CD-ROM contains ... "computer tests and
laboratories."--CD-ROM label.
Solution Thermodynamics and its Application to Aqueous Solutions: A
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Differential Approach, Second Edition introduces a differential
approach to solution thermodynamics, applying it to the study of
aqueous solutions. This valuable approach reveals the molecular
processes in solutions in greater depth than that gained by
spectroscopic and other methods. The book clarifies what a hydrophobe,
or a hydrophile, and in turn, an amphiphile, does to H2O. By applying
the same methodology to ions that have been ranked by the Hofmeister
series, the author shows that the kosmotropes are either hydrophobes
or hydration centers, and that chaotropes are hydrophiles. This unique
approach and important updates make the new edition a must-have
reference for those active in solution chemistry. Unique differential
approach to solution thermodynamics allows for experimental evaluation
of the intermolecular interaction Incorporates research findings from
over 40 articles published since the previous edition Numerical or
graphical evaluation and direct experimental determination of third
derivatives, enthalpic and volumetric AL-AL interactions and
amphiphiles are new to this edition Features new chapters on
spectroscopic study in aqueous solutions as well as environmentally
friendly and hostile water aqueous solutions
Here is a comprehensive and comprehensible treatment of engineering
thermodynamics from its theoretical foundations to its applications in
real situations. The thermodynamics presented will prepare students
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for later courses in fluid mechanics and heat transfer, and practicing
engineers will find the applications helpful in their professional
work. The book is appropriate for an introductory undergraduate course
in thermodynamics and for a subsequent course in thermodynamic
applications.The chapters dealing with steam power plants, internal
combusion engines, and HVAC are unmatched. The introductory chapter on
turbomachinery is also unique. A thorough development of the second
law of thermodynamics is provided in chapters 7-9. The ramifications
of the second law receive thorough discussion; the student not only
performs calculations, but understands the implications of the
calculated results.Computer models created in TK Solver accompany each
chapter and are particularly useful in the application areas. The TK
Solver files provided with the book can be used as written or modified
and merged into models developed to analyze new problems.The book has
two particularly important strengths: its readability and the depth of
its treatment of applications. The readability will make the content
understandable to the average students; the depth in applications will
make the book suitable for applied upper-level courses as well.
Introduction to the Thermodynamics of Materials, Fifth Edition
An Introduction to Aspects of Thermodynamics and Kinetics Relevant to
Materials Science
Chemical Thermodynamics For Metals And Materials (With Cd-rom For
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Computer-aided Learning)
Computational Thermodynamics of Materials
General Thermodynamics
Volume 5.
"In response to the growing economic and technological importance of
polymers, ceramics, and semi-conductors, many materials science and
engineering as they apply to all the classes of materials."--Back cover.
"Thermodynamics of Materials" introduces the basic underlying principles
of thermodynamics as well as their applicability to the behavior of all
classes of materials, while providing an integrated approach from macro(or classical) thermodynamics to meso- and nanothermodynamics, and
microscopic (or statistical) thermodynamics. The book is intended for
scientists, engineers and graduate students in all fields involving
materials science-related disciplines. Both Dr. Qing Jiang and Dr. Zi Wen
are professors at Jilin University.
Materials Kinetics: Transport and Rate Phenomena provides readers with
a clear understanding of how physical-chemical principles are applied to
fundamental kinetic processes. The book integrates advanced concepts
with foundational knowledge and cutting-edge computational
approaches, demonstrating how diffusion, morphological evolution,
viscosity, relaxation and other kinetic phenomena can be applied to
practical materials design problems across all classes of materials. The
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book starts with an overview of thermodynamics, discussing equilibrium,
entropy, and irreversible processes. Subsequent chapters focus on
analytical and numerical solutions of the diffusion equation, covering
Fick’s laws, multicomponent diffusion, numerical solutions, atomic
models, and diffusion in crystals, polymers, glasses, and polycrystalline
materials. Dislocation and interfacial motion, kinetics of phase
separation, viscosity, and advanced nucleation theories are examined
next, followed by detailed analyses of glass transition and relaxation
behavior. The book concludes with a series of chapters covering
molecular dynamics, energy landscapes, broken ergodicity, chemical
reaction kinetics, thermal and electrical conductivities, Monte Carlo
simulation techniques, and master equations. Covers the full breadth of
materials kinetics, including organic and inorganic materials, solids and
liquids, theory and experiments, macroscopic and microscopic
interpretations, and analytical and computational approaches
Demonstrates how diffusion, viscosity microstructural evolution,
relaxation, and other kinetic phenomena can be leveraged in the practical
design of new materials Provides a seamless connection between
thermodynamics and kinetics Includes practical exercises that reinforce
key concepts at the end of each chapter
Problems and Solutions on Thermodynamics and Statistical Mechanics
A Differential Approach
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Macroscopic and Microscopic Aspects
A Short Course
Phase Diagrams and Thermodynamic Modeling of Solutions

Statistical Thermodynamics of Semiconductor Alloys is the consideration
of thermodynamic properties and characteristics of crystalline
semiconductor alloys by the methods of statistical thermodynamics. The
topics presented in this book make it possible to solve such problems as
calculation of a miscibility gap, a spinodal decomposition range, a shortrange order, deformations of crystal structure, and description of the orderdisorder transitions. Semiconductor alloys, including doped elemental
semiconductors are the basic materials of solid-state electronics. Their
structural stability and other characteristics are key to determining the
reliability and lifetime of devices, making the investigation of stability
conditions an important part of semiconductor physics, materials science,
and engineering. This book is a guide to predicting and studying the
thermodynamic properties and characteristics of the basic materials of
solid-state electronics. Includes a complete and detailed consideration of
the cluster variation method (CVM) Provides descriptions of spinodal
decomposition ranges of crystalline alloys Presents a representation of
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thermodynamics characteristics and properties as a miscibility gap by
using the different approximations of CVM Covers a unique, detailed
consideration of the valence force field model with the complete collection
of formulas
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, and
thermochemical data to generate accurate “maps” of equilibrium states,
such as phase diagrams, predominance diagrams, and Pourbaix corrosion
diagrams. It also recommends which maps are best suited for specific realworld scenarios and thermodynamic problems. The second edition yet.
Each chapter presents its subject matter consistently, based on the
classification of thermodynamic systems, properties, and derivations that
illustrate important relationships among variables for finding the
conditions for equilibrium. Each chapter also contains a summary of
important concepts and relationships as well as examples and sample
problems that apply appropriate strategies for solving real-world problems.
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The up-to-date and complete coverage ofthermodynamic data, laws,
definitions, strategies, and tools in Thermodynamics in Materials Science,
Second Edition provides students and practicing engineers a valuable
guide for producing and applying maps of equilibrium states to everyday
applications in materials sciences.
The revised second edition of this established text offers readers a
significantly expanded introduction to the effects of radiation on metals
and alloys. It describes the various processes that occur when energetic
particles strike a solid, inducing changes to the physical and mechanical
properties of the material. Specifically it covers particle interaction with the
metals and alloys used in nuclear reactor cores and hence subject to
intense radiation fields. It describes the basics of particle-atom interaction
for a range of particle types, the amount and spatial extent of the resulting
radiation damage, the physical effects of irradiation and the changes in
mechanical behavior of irradiated metals and alloys. Updated throughout,
some major enhancements for the new edition include improved treatment
of low- and intermediate-energy elastic collisions and stopping power,
expanded sections on molecular dynamics and kinetic Monte Carlo
methodologies describing collision cascade evolution, new treatment of
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the multi-frequency model of diffusion, numerous examples of RIS in
austenitic and ferritic-martensitic alloys, expanded treatment of in-cascade
defect clustering, cluster evolution, and cluster mobility, new discussion of
void behavior near grain boundaries, a new section on ion beam assisted
deposition, and reorganization of hardening, creep and fracture of
irradiated materials (Chaps 12-14) to provide a smoother and more
integrated transition between the topics. The book also contains two new
chapters. Chapter 15 focuses on the fundamentals of corrosion and stress
corrosion cracking, covering forms of corrosion, corrosion
thermodynamics, corrosion kinetics, polarization theory, passivity, crevice
corrosion, and stress corrosion cracking. Chapter 16 extends this
treatment and considers the effects of irradiation on corrosion and
environmentally assisted corrosion, including the effects of irradiation on
water chemistry and the mechanisms of irradiation-induced stress
corrosion cracking. The book maintains the previous style, concepts are
developed systematically and quantitatively, supported by worked
examples, references for further reading and end-of-chapter problem sets.
Aimed primarily at students of materials sciences and nuclear engineering,
the book will also provide a valuable resource for academic and industrial
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research professionals. Reviews of the first edition: "...nomenclature,
problems and separate bibliography at the end of each chapter allow to the
reader to reach a straightforward understanding of the subject, part by part.
... this book is very pleasant to read, well documented and can be seen as a
very good introduction to the effects of irradiation on matter, or as a good
references compilation for experimented readers." - Pauly Nicolas,
Physicalia Magazine, Vol. 30 (1), 2008 “The text provides enough
fundamental material to explain the science and theory behind radiation
effects in solids, but is also written at a high enough level to be useful for
professional scientists. Its organization suits a graduate level materials or
nuclear science course... the text was written by a noted expert and active
researcher in the field of radiation effects in metals, the selection and
organization of the material is excellent... may well become a necessary
reference for graduate students and researchers in radiation materials
science.” - L.M. Dougherty, 07/11/2008, JOM, the Member Journal of The
Minerals, Metals and Materials Society.
Thermodynamics includes thirteen independent volumes that define how to
perform the selection and calculation of equipment involved in the thirteen
basic operations of process engineering, offering reliable and simple
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methods. Throughout these concise and easy-to-use books, the author
uses his vast practical experience and precise knowledge of global
research to present an in-depth study of a variety of aspects within the field
of chemical engineering. The main concepts of thermodynamics are
presented in detail, and their importance is demonstrated through their
various practical applications. In this volume, the author provides a general
introduction into the study of thermodynamics. Across the five chapters,
users will find different concepts involved in the study of energy, including
systems, states, energy, laws, and their associated theorems. In addition,
the author provides the methods needed for understanding the machinery
used in applied thermodynamics to encourage students and engineers to
build the programs they need themselves. Provides detailed descriptions of
thermodynamic phenomena Presents clear analysis and practical
applications Includes different concepts involved in the study of energy,
including systems, states, energy, laws, and their associated theorems
Solution Thermodynamics and Its Application to Aqueous Solutions
The Theory of Transformations in Metals and Alloys
Practical Chemical Thermodynamics for Geoscientists
Chemical Thermodynamics in Materials Science
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Solution Thermodynamics
The aim of this book is to present Classical Thermodynamics in a
unified way, from the most fundamental principles to non-uniform
systems, thereby requiring the introduction of coarse graining
methods, leading for instance to phase field methods. Solutions
thermodynamics and temperature-concentration phase diagrams are
covered, plus also a brief introduction to statistical thermodynamics
and topological disorder. The Landau theory is included along with a
general treatment of multicomponent instabilities in various types of
thermodynamic applications, including phase separation and orderdisorder transitions. Nucleation theory and spinodal decomposition are
presented as extreme cases of a single approach involving the allimportant role of fluctuations.In this way, it is hoped that this
coverage will reconcile in a unified manner techniques generally
presented separately in physics and materials texts.
Building up gradually from first principles, this unique introduction
to modern thermodynamics integrates classical, statistical and
molecular approaches and is especially designed to support students
studying chemical and biochemical engineering. In addition to covering
traditional problems in engineering thermodynamics in the context of
biology and materials chemistry, students are also introduced to the
thermodynamics of DNA, proteins, polymers and surfaces. It includes
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over 80 detailed worked examples, covering a broad range of scenarios
such as fuel cell efficiency, DNA/protein binding, semiconductor
manufacturing and polymer foaming, emphasizing the practical realworld applications of thermodynamic principles; more than 300
carefully tailored homework problems, designed to stretch and extend
students' understanding of key topics, accompanied by an online
solution manual for instructors; and all the necessary mathematical
background, plus resources summarizing commonly used symbols, useful
equations of state, microscopic balances for open systems, and links
to useful online tools and datasets.
This text presents a concise and thorough introduction to the main
concepts and practical applications of thermodynamics and kinetics in
materials science. It is designed with two types of uses in mind:
firstly for a one or two semester university course for mid- to upperlevel undergraduate or first year graduate students in a materialsscience-oriented discipline and secondly for individuals who want to
study the material on their own. The following major topics are
discussed: basic laws of classical and irreversible thermodynamics,
phase equilibria, theory of solutions, chemical reaction
thermodynamics and kinetics, surface phenomena, stressed systems,
diffusion and statistical thermodynamics. A large number of example
problems with detailed solutions are included as well as accompanying
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computer-based self-tests, consisting of over 400 questions and 2000
answers with hints for students. Computer-based laboratories are
provided, in which a laboratory problem is posed and the experiment
described. The student can "perform" the experiments and change the
laboratory conditions to obtain the data required for meeting the
laboratory objective. Each "laboratory" is augmented with background
material to aid analysis of the experimental results.
Progress of thermodynamics has been stimulated by the findings of a
variety of fields of science and technology. The principles of
thermodynamics are so general that the application is widespread to
such fields as solid state physics, chemistry, biology, astronomical
science, materials science, and chemical engineering. The contents of
this book should be of help to many scientists and engineers.
International Series on Materials Science and Technology
Thermodynamics and Kinetics in Materials Science
Surfaces, Interfaces, Crystallization
Problems in Metallurgical Thermodynamics and Kinetics
Engineering Thermodynamics

Metallurgical Thermodynamics, as well as its modified version, Thermodynamics of Materials,
forms a core course in metallurgical and materials engineering, constituting one of the principal
foundations in these disciplines. Designed as an undergraduate textbook, this concise and
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systematically organized text deals primarily with the thermodynamics of systems involving
physico-chemical processes and chemical reactions, such as calculations of enthalpy, entropy and
free energy changes of processes; thermodynamic properties of solutions; chemical and phase
equilibria; and thermodynamics of surfaces, interfaces and defects. The major emphasis is on
high-temperature systems and processes involving metals and inorganic compounds. The many
worked examples, diagrams, and tables that illustrate the concepts discussed, and chapter-end
problems that stimulate self-study should enable the students to study the subject with enhanced
interest.
Problems in Metallurgical Thermodynamics and Kinetics provides an illustration of the
calculations encountered in the study of metallurgical thermodynamics and kinetics, focusing on
theoretical concepts and practical applications. The chapters of this book provide comprehensive
account of the theories, including basic and applied numerical examples with solutions. Unsolved
numerical examples drawn from a wide range of metallurgical processes are also provided at the
end of each chapter. The topics discussed include the three laws of thermodynamics; ClausiusClapeyron equation; fugacity, activity, and equilibrium constant; thermodynamics of
electrochemical cells; and kinetics. This book is beneficial to undergraduate and postgraduate
students in universities, polytechnics, and technical colleges.
This textbook covers chemical thermodynamics in materials science from basic to advanced
level, especially for iron and steel making processes. To improve a process by applying
knowledge of thermodynamics or to assess the calculation results of thermodynamic software, an
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accurate and systematic understanding of thermodynamics is required. For that purpose, books
from which one can learn thermodynamics from the basic to the advanced level are needed, but
such books are rarely published. This book bridges the gap between the basics, which are treated
in general thermodynamic books, and their application, which are only partially dealt with in
most specialized books on a specific field. This textbook can be used to teach the basics of
chemical thermodynamics and its applications to beginners. The basic part of the book is written
to help learners acquire robust applied skills in an easy-to-understand manner, with in-depth
explanations and schematic diagrams included. The same book can be used by advanced learners
as well. Those higher-level readers such as post-graduate students and researchers may refer to
the basic part of the book to get down to the basic concepts of chemical thermodynamics or to
confirm the basic concepts. Abundant pages are also devoted to applications designed to present
more advanced applied skills grounded in a deep understanding of the basics. The book contains
some 50 examples and their solutions so that readers can learn through self-study.
Solutions Manual for Thermodynamics in Materials Science, Second EditionCRC
PressThermodynamics in Materials Science, Second EditionCRC Press
Transport and Rate Phenomena
Principles Characterizing Physical and Chemical Processes
Thermodynamics in Materials Science, Second Edition
Introduction to the Thermodynamics of Materials, Sixth Edition
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