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Showing how to apply the theoretical knowledge in
practice, the one and only compilation of
electrochemical experiments on the market now in a
new edition. Maintaining its didactic approach, this
successful textbook provides clear and easy-tofollow instructions for carrying out the experiments,
illustrating the most important principles and
applications in modern electrochemistry, while
pointing out the potential dangers and risks involved.
This second edition contains 84 experiments, many
of which cover electrochemical energy conversion
and storage as well as electrochemical equilibrium.
The Student Solutions Manual to accompany Atkins'
Physical Chemistry 11th Edition provides full worked
solutions to the "a" exercises, and the odd-numbered
discussion questions and problems presented in the
parent book. The manual is intended for students
and provides helpful comments andfriendly advice to
aid understanding.
The Students Solutions Manual to Accompany
Physical Chemistry: Quanta, Matter, and Change 2e
provides full worked solutions to the 'a' exercises,
and the odd-numbered discussion questions and
problems presented in the parent book. The manual
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is intended for students and instructors alike, and
provides helpful comments and friendly advice to aid
understanding.
The Second Edition of Introduction to
Electrochemical Science and Engineering outlines
the basic principles and techniques used in the
development of electrochemical engineering related
technologies, such as fuel cells, electrolyzers, and
flow-batteries. Covering topics from electrolyte
solutions to electrochemical energy conversion
systems and corrosion, this revised and expanded
edition provides new educational material to help
readers familiarize themselves with some of today’s
most useful electrochemical concepts. The Second
Edition includes a new Appendix C with a detailed
description of how the most common
electrochemical laboratories can be organized, what
data should be collected, and how the data should
be treated and presented in a report. Video
demonstrations for these laboratories are available
on YouTube. In addition, the author has added
conceptual and numerical exercises to all of the
chapters to help with the understanding of the book
material and to extend the important aspects of the
electrochemical science and engineering. Finally,
electrochemical impedance spectroscopy is now
used in most electrochemical laboratories, and so a
new section briefly describes this technique in
Chapter 7. This new edition Ensures readers have a
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fundamental knowledge of the core concepts of
electrochemical science and engineering, such as
electrochemical cells, electrolytic conductivity,
electrode potential, and current–potential relations
related to a variety of electrochemical systems
Develops the initial skills needed to understand an
electrochemical experiment and successfully
evaluate experimental data without visiting a
laboratory Promotes an appreciation of the
capabilities and applications of key electrochemical
techniques Features eight lab descriptions and
instructions that can be used to develop the labs by
instructors for a university electrochemical
engineering class Integrates eight online videos with
lab demonstrations to advise instructors and
students on how the labs can be carried out
Features a solutions manual for adopting instructors
The Second Edition is an ideal and unique text for
undergraduate engineering and science students
and readers in need of introductory-level content.
Graduate students and engineers looking for a quick
introduction to the subject will benefit from the simple
structure of this book. Instructors interested in
teaching the subject to undergraduate students can
immediately use this book without reservation.
Extensive explanations of problems from the text
Student Solutions Manual to accompany
Electrochemical Methods: Fundamentals and
Applications, 2nd Edition provides fully-worked
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solutions for the problems presented in the text.
Extensive, in-depth explanations walk you step-bystep through each problem, and present alternative
approaches and solutions where they exist. Graphs
and diagrams are included as needed, and
accessible language facilitates better understanding
of the material. Fully aligned with the text, this
manual covers thermodynamics, mass transfer,
impedance, spectroelectrochemistry, and other
related topics, and appendices provide detailed
mathematical reference and digital simulations.
Corrosion is a huge issue for materials, mechanical,
civil and petrochemical engineers. With
comprehensive coverage of the principles of
corrosion engineering, this book is a one-stop text
and reference for students and practicing corrosion
engineers. Highly illustrated, with worked examples
and definitions, it covers basic corrosion principles,
and more advanced information for postgraduate
students and professionals. Basic principles of
electrochemistry and chemical thermodynamics are
incorporated to make the book accessible for
students and engineers who do not have prior
knowledge of this area. Each form of corrosion
covered in the book has a definition, description,
mechanism, examples and preventative methods.
Case histories of failure are cited for each form. End
of chapter questions are accompanied by an online
solutions manual. * Comprehensively covers the
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principles of corrosion engineering, methods of
corrosion protection and corrosion processes and
control in selected engineering environments *
Structured for corrosion science and engineering
classes at senior undergraduate and graduate level,
and is an ideal reference that readers will want to
use in their professional work * Worked examples,
extensive end of chapter exercises and
accompanying online solutions and written by an
expert from a key pretochemical university
This book develops the theory of chemical
thermodynamics from first principles, demonstrates
its relevance across scientific and engineering
disciplines, and shows how thermodynamics can be
used as a practical tool for understanding natural
phenomena and developing and improving
technologies and products. Concepts such as
internal energy, enthalpy, entropy, and Gibbs energy
are explained using ideas and experiences familiar
to students, and realistic examples are given so the
usefulness and pervasiveness of thermodynamics
becomes apparent. The worked examples illustrate
key ideas and demonstrate important types of
calculations, and the problems at the end of chapters
are designed to reinforce important concepts and
show the broad range of applications. Most can be
solved using digitized data from open access
databases and a spreadsheet. Answers are provided
for the numerical problems. A particular theme of the
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book is the calculation of the equilibrium composition
of systems, both reactive and non-reactive, and this
includes the principles of Gibbs energy minimization.
The overall approach leads to the intelligent use of
thermodynamic software packages but, while these
are discussed and their use demonstrated, they are
not the focus of the book, the aim being to provide
the necessary foundations. Another unique aspect is
the inclusion of three applications chapters: heat and
energy aspects of processing; the thermodynamics
of metal production and recycling; and applications
of electrochemistry. This book is aimed primarily at
students of chemistry, chemical engineering, applied
science, materials science, and metallurgy, though it
will be also useful for students undertaking courses
in geology and environmental science. A solutions
manual is available for instructors.
This volume represents the proceedings of the International
Symposium on Electrochemistry in Industry - New Directions,
held at Case Institute of Technology of Case Western
Reserve University on October 20-22, 1980. This symposium
was one of a number held at Case Institute during the 1980
calendar year as part of its centennial celebration. The
following faculty members from Case Institute of Technol ogy
constituted the organizing committee for the symposium:
Uziel Landau, Chairman Associate Professor of Chemical
Engineering Robert Hehemann Professor of Metallurgy C. C.
Liu Professor of Chemical Engineering Ernest Yeager
Director of CLES and Professor of Chemistry All lectures at
this symposium were by invitation. The manu scripts as
received for all but two of the lectures are herein published in
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the order of presentation. Discussion submitted by
participants in written form appears at the end of each paper.
Part of the panel discussion on Future Trends in Major
Electro chemical Industries has also been included in this
volume. CONTENTS INTRODUCTION . . • • • . • 1 The
Case Institute of Technology Centenial Celebration Case
Laboratories for Electrochemical Studies THEME AND
OBJECTIVES OF THE CONFERENCE: Ernest Yeager 3 I.
Overview of Electrochemical Industries; Catalysis in
Electrochemistry The Outlook for the Electrochemical Industry
5 V. de Nora Dimensionally Stable Anodes • • . • . . . . . . • . •
. . 19 H. B. Beer Oxygen Electrodes for Industrial Electrolysis
and 29 Electrochemical Power Generation . • . • • • E.
Yeager II.
Using electrochemical impedance spectroscopy in a broad
range of applications This book provides the background and
training suitable for application of impedance spectroscopy to
varied applications, such as corrosion, biomedical devices,
semiconductors and solid-state devices, sensors, batteries,
fuel cells, electrochemical capacitors, dielectric
measurements, coatings, electrochromic materials, analytical
chemistry, and imaging. The emphasis is on generally
applicable fundamentals rather than on detailed treatment of
applications. With numerous illustrative examples showing
how these principles are applied to common impedance
problems, Electrochemical Impedance Spectroscopy is ideal
either for course study or for independent self-study,
covering: Essential background, including complex variables,
differential equations, statistics, electrical circuits,
electrochemistry, and instrumentation Experimental
techniques, including methods used to measure impedance
and other transfer functions Process models, demonstrating
how deterministic models of impedance response can be
developed from physical and kinetic descriptions
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Interpretation strategies, describing methods of interpretating
of impedance data, ranging from graphical methods to
complex nonlinear regression Error structure, providing a
conceptual understanding of stochastic, bias, and fitting
errors in frequency-domain measurements An overview that
provides a philosophy for electrochemical impedance
spectroscopy that integrates experimental observation, model
development, and error analysis This is an excellent textbook
for graduate students in electrochemistry, materials science,
and chemical engineering. It's also a great self-study guide
and reference for scientists and engineers who work with
electrochemistry, corrosion, and electrochemical technology,
including those in the biomedical field, and for users and
vendors of impedance-measuring instrumentation.
This concise sourcebook of the electrochemical, engineering
and economic principles involved in the development and
commercialization of fuel cells offers a thorough review of
applications and techno-economic assessment of fuel cell
technologies, plus in-depth discussion of conventional and
novel approaches for generating energy. Parts I and II explain
basic and applied electrochemistry relevant to an
understanding of fuel cells. Part III covers engineering and
technology aspects. The book is useful for undergraduate
and graduate students and scientists interested in fuel cells.
Unlike any other current book on fuel cells, each chapter
includes problems based on the discussions in the text.
A Comprehensive Reference for Electrochemical Engineering
Theory and Application From chemical and electronics
manufacturing, to hybrid vehicles, energy storage, and
beyond, electrochemical engineering touches many
industries—any many lives—every day. As energy conservation
becomes of central importance, so too does the science that
helps us reduce consumption, reduce waste, and lessen our
impact on the planet. Electrochemical Engineering provides a
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reference for scientists and engineers working with
electrochemical processes, and a rigorous, thorough text for
graduate students and upper-division undergraduates.
Merging theoretical concepts with widespread application, this
book is designed to provide critical knowledge in a real-world
context. Beginning with the fundamental principles
underpinning the field, the discussion moves into industrial
and manufacturing processes that blend central ideas to
provide an advanced understanding while explaining
observable results. Fully-worked illustrations simplify complex
processes, and end-of chapter questions help reinforce
essential knowledge. With in-depth coverage of both the
practical and theoretical, this book is both a thorough
introduction to and a useful reference for the field. Rigorous in
depth, yet grounded in relevance, Electrochemical
Engineering: Introduces basic principles from the standpoint
of practical application Explores the kinetics of
electrochemical reactions with discussion on
thermodynamics, reaction fundamentals, and transport
Covers battery and fuel cell characteristics, mechanisms, and
system design Delves into the design and mechanics of
hybrid and electric vehicles, including regenerative braking,
start-stop hybrids, and fuel cell systems Examines
electrodeposition, redox-flow batteries, electrolysis,
regenerative fuel cells, semiconductors, and other
applications of electrochemical engineering principles
Overlapping chemical engineering, chemistry, material
science, mechanical engineering, and electrical engineering,
electrochemical engineering covers a diverse array of
phenomena explained by some of the important scientific
discoveries of our time. Electrochemical Engineering provides
the critical understanding required to work effectively with
these processes as they become increasingly central to
global sustainability.
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Unifies the complex welter of techniques used for chemical
separations by clearly formulating the concepts that are
common to them. The mass transport phenomena underlying
all separation processes are developed in a simple physicalmathematical form. The limitations and optimum performance
of alternative separation techniques and the factors
enhancing and limiting separation power can thus be
described and explored. Generously illustrated and contains
numerous exercises. Long awaited in the scientific
community, it breaks new ground in understanding separation
processes.
Fundamentals of Modern Manufacturing is a balanced and
qualitative examination of the materials, methods, and
procedures of both traditional and recently-developed
manufacturing principles and practices. This comprehensive
textbook explores a broad range of essential points of
learning, from long-established manufacturing processes and
materials to contemporary electronics manufacturing
technologies. An emphasis on the use of mathematical
models and equations in manufacturing science presents
readers with quantitative coverage of key topics, while
plentiful tables, graphs, illustrations, and practice problems
strengthen student comprehension and retention. Now in its
seventh edition, this leading textbook provides junior or seniorlevel engineering students in manufacturing courses with an
inclusive and up-to-date treatment of the basic building blocks
of modern manufacturing science. Coverage of core subject
areas helps students understand the physical and mechanical
properties of numerous manufacturing materials, the
fundamentals of common manufacturing processes, the
economic and quality control issues surrounding various
processes, and recently developed and emerging
manufacturing technologies. Thorough investigation of topics
such as metal-casting and welding, material shaping
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processes, machining and cutting technology, and
manufacturing systems and support helps students gain solid
foundational knowledge of modern manufacturing.
This book continues the series Electroanalytical Chemistry: A
Series of Advances, designed to provide authoritative reviews
on recent developments and applications of well-established
techniques in the field of electroanalytical chemistry.
Electroanalytical techniques are used in a wide range of
studies, including electro-organic synthesis, fuel cell studies,
and radical ion formation. Each chapter in this volume
provides comprehensive coverage of a subject area, including
detailed descriptions of techniques, derivations of
fundamental equations, and discussions of important related
articles. The primary topics include: Nanoscale scanning
electrochemical microscopy Electrochemical applications of
scanning ion conductance microscopy Electrode surface
modification using diazonium salts Each volume in the series
provides the necessary background and a starting point for
graduate students undertaking related research projects.
They are also of particular interest to practicing analytical
chemists concerned with learning and applying
electroanalytical techniques and the fundamental theoretical
principles upon which these techniques are based.

This manual includes worked-out solutions to every
odd-numbered exercise in Single Variable Calculus,
8e (Chapters 1-11 of Calculus, 8e). Important Notice:
Media content referenced within the product
description or the product text may not be available
in the ebook version.
Nothing stays the same for ever. The environmental
degradation and corrosion of materials is inevitable
and affects most aspects of life. In industrial settings,
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this inescapable fact has very significant financial,
safety and environmental implications. The
Handbook of Environmental Degradation of
Materials explains how to measure, analyse, and
control environmental degradation for a wide range
of industrial materials including metals, polymers,
ceramics, concrete, wood and textiles exposed to
environmental factors such as weather, seawater,
and fire. Divided into sections which deal with
analysis, types of degradation, protection and
surface engineering respectively, the reader is
introduced to the wide variety of environmental
effects and what can be done to control them. The
expert contributors to this book provide a wealth of
insider knowledge and engineering knowhow,
complementing their explanations and advice with
Case Studies from areas such as pipelines, tankers,
packaging and chemical processing equipment
ensures that the reader understands the practical
measures that can be put in place to save money,
lives and the environment. The Handbook's broad
scope introduces the reader to the effects of
environmental degradation on a wide range of
materials, including metals, plastics, concrete,wood
and textiles For each type of material, the book
describes the kind of degradation that effects it and
how best to protect it Case Studies show how
organizations from small consulting firms to
corporate giants design and manufacture products
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that are more resistant to environmental effects
Modern Analytical Chemistry is a one-semester
introductory text that meets the needs of all
instructors. With coverage in both traditional topics
and modern-day topics, instructors will have the
flexibilty to customize their course into what they feel
is necessary for their students to comprehend the
concepts of analytical chemistry.
Master problem-solving using this manual's workedout solutions for all the starred problems in the text.
Important Notice: Media content referenced within
the product description or the product text may not
be available in the ebook version.
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
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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.
Important Notice: Media content referenced within
the product description or the product text may not
be available in the ebook version.
This second edition of the highly successful
dictionary offers more than 300 new or revised
terms. A distinguished panel of electrochemists
provides up-to-date, broad and authoritative
coverage of 3000 terms most used in
electrochemistry and energy research as well as
related fields, including relevant areas of physics and
engineering. Each entry supplies a clear and precise
explanation of the term and provides references to
the most useful reviews, books and original papers
to enable readers to pursue a deeper understanding
if so desired. Almost 600 figures and illustrations
elaborate the textual definitions. The
“Electrochemical Dictionary” also contains
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biographical entries of people who have substantially
contributed to electrochemistry. From reviews of the
first edition: ‘the creators of the Electrochemical
Dictionary have done a laudable job to ensure that
each definition included here has been defined in
precise terms in a clear and readily accessible style’
(The Electric Review) ‘It is a must for any scientific
library, and a personal purchase can be strongly
suggested to anybody interested in
electrochemistry’ (Journal of Solid State
Electrochemistry) ‘The text is readable, intelligible
and very well written’ (Reference Reviews)
The critically acclaimed guide to the principles,
techniques, and instruments of electroanalytical
chemistry-now expanded and revised Joseph Wang,
internationally renowned authority on
electroanalytical techniques, thoroughly revises his
acclaimed book to reflect the rapid growth the field
has experienced in recent years. He substantially
expands the theoretical discussion while providing
comprehensive coverage of the latest advances
through late 1999, introducing such exciting new
topics as self-assembled monolayers, DNA
biosensors, lab-on-a-chip, detection for capillary
electrophoresis, single molecule detection, and solgel surface modification. Along with numerous
references from the current literature and new
worked-out examples, Analytical Electrochemistry,
Second Edition offers clear, reader-friendly
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explanations of the fundamental principles of
electrochemical processes as well as important
insight into the potential of electroanalysis for
problem solving in a wide range of fields, from
clinical diagnostics to environmental science. Key
topics include: The basics of electrode reactions and
the structure of the interfacial region Tools for
elucidating electrode reactions and high-resolution
surface characterization An overview of finite-current
controlled potential techniques Electrochemical
instrumentation and electrode materials Principles of
potentiometric measurements and ion-selective
electrodes Chemical sensors, including biosensors,
gas sensors, solid-state devices, and sensor arrays
The study of the environment requires the reliable
and accurate measurement of extremely small
quantities of chemicals and the ability to determine if
they are pollutants or naturally occurring species.
Historically, a "dilute and disperse" method of waste
disposal has been accepted; yet as we learn the
long-term consequences of such an approach, it is
clear that more rigorous waste management
techniques are necessary to understand the sources
and fates of contaminants and to regulate their
discharge. This volume presents the details of the
basic analytical science involved in making these
measurements. It concentrates on the basic
principles of sampling and sample preparation,
followed by the chemical principles of the major
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instrumental methods used in chemical analysis, and
detailed discussions of the major environmental
matrices. This book also provides coverage of topics
usually only partially discussed in textbooks, such as
quality assurance plans and statistical data handling.
Students majoring in environmental sciences need a
foundation in measurement techniques used in the
field. Environmental Chemical Analysis gives
students a thorough grounding in this field and
enough information to judge the quality and interpret
the information produced in the analytical laboratory.
Principles of Polarography is a revised and extended
version of an original Czech edition that appeared in
1962 at the Publishing House of the Czechoslovak
Academy of Sciences in Prague. Based on a oneterm course of lectures for third-year students of
chemistry at the Charles University it brings the
fundamental results of more than forty years'
research in the field of polarography. The book
contains 22 chapters and opens with a discussion of
the principles of polarography. This is followed by
separate chapters on polarizable electrodes used in
polarography; charging current; influence of the
resistance of the electrolyte on polarographic curves;
migration and diffusion-controlled currents; and
equation of a reversible polarographic wave.
Subsequent chapters deal with reversible processes
controlled by diffusion of complex ions; reversible
reduction of organic substances; deposition of
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mercury ions; irreversible electrode processes;
applications of limiting currents; polarographic
curves for the formation of semiquinones and
dimers; and catalytic hydrogen currents.
This title presents concepts and procedures in a
manner that reflects the practice and applications of
these methods in today's analytical laboratories. The
fundamental principles of laboratory techniques for
chemical analysis are introduced, along with issues
to consider in the appropriate selection and use of
these methods.
The new edition of the cornerstone text on
electrochemistry Spans all the areas of
electrochemistry, from the basics of thermodynamics
and electrode kinetics to transport phenomena in
electrolytes, metals, and semiconductors. Newly
updated and expanded, the Third Edition covers
important new treatments, ideas, and technologies
while also increasing the book's accessibility for
readers in related fields. Rigorous and complete
presentation of the fundamental concepts In-depth
examples applying the concepts to real-life design
problems Homework problems ranging from the
reinforcing to the highly thought-provoking Extensive
bibliography giving both the historical development
of the field and references for the practicing
electrochemist.
This volume is part of a continuing series that
provides authoritative reviews on recent
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developments and applications of well-established
techniques in the field of electroanalytical chemistry.
Each volume provides the necessary background
and starting point for graduate students undertaking
related research projects and is of special interest to
practicing analytical chemists concerned with
electroanalytical techniques. Volume 27 continues
this tradition with innovative contributions from
internationally respected scientists who highlight new
technologies and trends in Protein Biosensing,
Bipolar Electrochemistry, and X-ray Absorption
Spectroscopy in Electrochemistry.
Electrochemistry plays a key role in a broad range of
research and applied areas including the exploration
of new inorganic and organic compounds,
biochemical and biological systems, corrosion,
energy applications involving fuel cells and solar
cells, and nanoscale investigations. The Handbook
of Electrochemistry serves as a source of
electrochemical information, providing details of
experimental considerations, representative
calculations, and illustrations of the possibilities
available in electrochemical experimentation. The
book is divided into five parts: Fundamentals,
Laboratory Practical, Techniques, Applications, and
Data. The first section covers the fundamentals of
electrochemistry which are essential for everyone
working in the field, presenting an overview of
electrochemical conventions, terminology,
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fundamental equations, and electrochemical cells,
experiments, literature, textbooks, and specialized
books. Part 2 focuses on the different laboratory
aspects of electrochemistry which is followed by a
review of the various electrochemical techniques
ranging from classical experiments to scanning
electrochemical microscopy, electrogenerated
chemiluminesence and spectroelectrochemistry.
Applications of electrochemistry include electrode
kinetic determinations, unique aspects of metal
deposition, and electrochemistry in small places and
at novel interfaces and these are detailed in Part 4.
The remaining three chapters provide useful
electrochemical data and information involving
electrode potentials, diffusion coefficients, and
methods used in measuring liquid junction potentials.
* serves as a source of electrochemical information *
includes useful electrochemical data and information
involving electrode potentials, diffusion coefficients,
and methods used in measuring liquid junction
potentials * reviews electrochemical techniques (incl.
scanning electrochemical microscopy,
electrogenerated chemiluminesence and
spectroelectrochemistry)
The Manual of Biocorrosion explains the microbiology,
electrochemistry, and surface phenomena involved in
biocorrosion and biofouling processes. Written primarily
for non-specialists, the information in this manual is
practical and offers a comprehensive look at the three
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components of biocorrosion: the microorganisms, the
metal, and the aqueous environment. It also addresses
methods for the monitoring, prevention, and control of
biocorrosion. The first part of the book covers the
fundamental aspects of microbiology, electrochemistry,
and biofouling of metal surfaces. The second half
describes biocorrosion assessment in the laboratory and
the field, the main control and mitigation procedures
used, practical case studies, and laboratory methods and
formulations. The Manual of Biocorrosion is the book the
industrial sector (water treatment plants, oil refineries,
etc.) has been waiting for, providing the basics for
implementing prevention, control, and mitigation
procedures. In addition, it covers the latest industry
trends with discussions of biocide selection, strategies
for treating biocorrosion without harming the
environment, and the latest monitoring programs. The
academic sector will benefit as well from the up-to-date
information on mechanisms and recent advances in all
biocorrosion aspects and technology. Research trends
such as the application of surface analysis techniques
and modern electron microscopy, the use of
conventional and innovative electrochemical techniques
for assessment, and microbial inhibition of corrosion are
all considered. Features 100 illustrations provide you
with a visual understanding of the problems and
techniques discussed 30 tables give you quick access to
data 46 suggested readings provide references on
books, conference and workshop proceedings, and
special issues of scientific journals and technical
publications specifically devoted to biocorrosion and
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biofouling 454 reference
A broad and comprehensive survey of the fundamentals
for electrochemical methods now in widespread use.
This book is meant as a textbook, and can also be used
for self-study as well as for courses at the senior
undergraduate and beginning graduate levels.
Knowledge of physical chemistry is assumed, but the
discussions start at an elementary level and develop
upward. This revision comes twenty years after
publication of the first edition, and provides valuable new
and updated coverage.
This textbook is intended for a one-semester course in
corrosion science at the graduate or advanced
undergraduate level. The approach is that of a physical
chemist or materials scientist, and the text is geared
toward students of chemistry, materials science, and
engineering. This textbook should also be useful to
practicing corrosion engineers or materials engineers
who wish to enhance their understanding of the
fundamental principles of corrosion science. It is
assumed that the student or reader does not have a
background in electrochemistry. However, the student or
reader should have taken at least an undergraduate
course in materials science or physical chemistry. More
material is presented in the textbook than can be
covered in a one-semester course, so the book is
intended for both the classroom and as a source book for
further use. This book grew out of classroom lectures
which the author presented between 1982 and the
present while a professorial lecturer at George
Washington University, Washington, DC, where he
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organized and taught a graduate course on
“Environmental Effects on Materials.” Additional material
has been provided by over 30 years of experience in
corrosion research, largely at the Naval Research
Laboratory, Washington, DC and also at the Bethlehem
Steel Company, Bethlehem, PA and as a Robert A.
Welch Postdoctoral Fellow at the University of Texas.
The text emphasizes basic principles of corrosion
science which underpin extensions to practice.
For more than three decades the Electroanalytical
Chemistry Series has delivered the most in-depth and
critical research related to issues in electrochemistry.
Volume 24 continues this gold-standard with practical
reviews of recent applications as well as innovative
contributions from internationally respected specialists
who highlight the emergence of new technologies and
trends in the field.
Covers the principles of quantum mechanics and
engages those principles in the development of
thermodynamics. Coverage includes the properties of
gases, the First Law of Thermodynamics, a molecular
interpretation of the principal thermodynamic state
functions, solutions, non equilibrium thermodynamics,
and electrochemistry. Features 10-12 worked examples
and some 60 problems for each chapter. A separate
Solutions Manual is forthcoming in April 1999.
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