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This textbook covers basic principles of equilibrium
behavior for systems of interest to chemical
engineering, including elementary microscopic
concepts. A strong emphasis is placed on
fundamentals: energy conservation in open and
closed systems (first law), temperature, entropy and
reversibility (second law), fundamental equations,
and criteria for equilibrium and stability. These
concepts are then applied to the analysis of energy
conversion processes, mixing, phase equilibria, and
chemical reactions.
This widely acclaimed text, now in its sixth edition
and translated into many languages, continues to
present a clear, simple and concise introduction to
chemical thermodynamics. An examination of
equilibrium in the everyday world of mechanical
objects provides a starting point for an accessible
account of the factors that determine equilibrium in
chemical systems. This straightforward approach
leads students to a thorough understanding of the
basic principles of thermodynamics, which are then
applied to a wide range of physical chemical
systems. The book also discusses the problems of
non-ideal solutions and the concept of activity, and
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provides an introduction to the molecular basis of
thermodynamics. Over six editions, the views of
teachers of the subject and their students have been
incorporated. Reference to the phase rule has been
included in this edition and the notation has been
revised to conform to current IUPAC
recommendations. Students taking courses in
thermodynamics will continue to find this popular
book an excellent introductory text.
A More Accessible Approach to Thermodynamics In
this third edition, you'll find a modern approach to
applied thermodynamics. The material is presented
in sufficient detail to provide a solid understanding of
the principles of thermodynamics and its classical
applications. Also included are the applications of
chemical engineering thermodynamics to issues
such as the distribution of chemicals in the
environment, safety, polymers, and solid-stateprocessing. To make thermodynamics more
accessible, several helpful features are included.
Important concepts are emphasized in marginal
notes throughout each chapter. Illustrations have
also been added to demonstrate the use of these
concepts and to provide a better understanding of
the material. Boxes are used to highlight equations
so that students can easily identify the end results of
analyses. You can also visit the text's web site to
download additional problem sets, computer
programs to solve thermodynamic and phase
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behavior problems, and Mathcad(r) worksheets used
for problem solving.
By providing an applied and modern approach,
Russell's Chemical, Biochemical, and Engineering
Thermodynamics, Fourth Edition helps students see
the value and relevance of studying thermodynamics
to all areas of chemical engineering, and gives them
the depth of coverage they need to develop a solid
understanding of the key principles in the field.
This book discusses and illustrates practical problem
solving in the major areas of chemical and
biochemical engineering and related disciplines
using the novel software capabilities of POLYMATH,
Excel, and MATLAB. Students and
engineering/scientific professionals will be able to
develop and enhance their abilities to effectively and
efficiently solve realistic problems from the simple to
the complex. This new edition greatly expands the
coverage to include chapters on biochemical
engineering, separation processes and process
control. Recent advances in the POLYMATH
software package and new book chapters on Excel
and MATLAB usage allow for exceptional efficiency
and flexibility in achieving problem solutions. All of
the problems are clearly organized and many
complete and partial solutions are provided for all
three packages. A special web site provides
additional resources for readers and special reduced
pricing for the latest educational version of
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POLYMATH.
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
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
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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.
Discover the subject of optimization in a new light
with this modern and unique treatment. Includes a
thorough exposition of applications and algorithms in
sufficient detail for practical use, while providing you
with all the necessary background in a self-contained
manner. Features a deeper consideration of optimal
control, global optimization, optimization under
uncertainty, multiobjective optimization, mixedinteger programming and model predictive control.
Presents a complete coverage of formulations and
instances in modelling where optimization can be
applied for quantitative decision-making. As a
thorough grounding to the subject, covering
everything from basic to advanced concepts and
addressing real-life problems faced by modern
industry, this is a perfect tool for advanced
undergraduate and graduate courses in chemical
and biochemical engineering.
Navigate the complexities of biochemical
thermodynamics with Mathematica(r) Chemical
reactions are studied under the constraints of
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constant temperature and constant pressure;
biochemical reactions are studied under the
additional constraints of pH and, perhaps, pMg or
free concentrations of other metal ions. As more
intensive variables are specified, more
thermodynamic properties of a system are defined,
and the equations that represent thermodynamic
properties as a function of independent variables
become more complicated. This sequel to Robert
Alberty's popular Thermodynamics of Biochemical
Reactions describes how researchers will find
Mathematica(r) a simple and elegant tool, which
makes it possible to perform complex calculations
that would previously have been impractical.
Biochemical Thermodynamics: Applications of
Mathematica(r) provides a comprehensive and
rigorous treatment of biochemical thermodynamics
using Mathematica(r) to practically resolve
thermodynamic issues. Topics covered include: *
Thermodynamics of the dissociation of weak acids *
Apparent equilibrium constants * Biochemical
reactions at specified temperatures and various pHs
* Uses of matrices in biochemical thermodynamics *
Oxidoreductase, transferase, hydrolase, and lyase
reactions * Reactions at 298.15K * Thermodynamics
of the binding of ligands by proteins * Calorimetry of
biochemical reactions Because Mathematica(r)
allows the intermingling of text and calculations, this
book has been written in Mathematica(r) and
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includes a CD-ROM containing the entire book along
with macros that help scientists and engineers solve
their particular problems.
Master the principles of thermodynamics, and understand
their practical real-world applications, with this deep and
intuitive undergraduate textbook.
Understanding the mathematical modeling of chemical
processes is fundamental to the successful career of a
researcher in chemical engineering. This book reviews,
introduces, and develops the mathematics that is most
frequently encountered in sophisticated chemical engineering
models. The result of a collaboration between a chemical
engineer and a mathematician, both of whom have taught
classes on modeling and applied mathematics, the book
provides a rigorous and in-depth coverage of chemical
engineering model formulation and analysis as well as a text
which can serve as an excellent introduction to linear
mathematics for engineering students. There is a clear focus
in the choice of material, worked examples, and exercises
that make it unusually accessible to the target audience. The
book places a heavy emphasis on applications to motivate
the theory, but simultaneously maintains a high standard of
rigor to add mathematical depth and understanding. The
Solution Manual is available upon request for all instructors
who adopt this book as a course text. Please send your
request to sales@wspc.com. Sample Chapter(s) Chapter 1:
Model Formulation (941 KB) Request Inspection Copy
In this newly revised 5th Edition of Chemical and Engineering
Thermodynamics, Sandler presents a modern, applied
approach to chemical thermodynamics and provides sufficient
detail to develop a solid understanding of the key principles in
the field. The text confronts current information on
environmental and safety issues and how chemical
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principles apply in biochemical engineering, biotechnology, polymers, and solid-state-processing. This book
is appropriate for the undergraduate and graduate level
courses.
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 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 real-world
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.
'Chemical engineering is the field of applied science that
employs physical, chemical, and biological rate processes for
the betterment of humanity'. This opening sentence of
Chapter 1 has been the underlying paradigm of chemical
engineering. Chemical Engineering: An Introduction is
designed to enable the student to explore the activities in
which a modern chemical engineer is involved by focusing on
mass and energy balances in liquid-phase processes.
Problems explored include the design of a feedback level
controller, membrane separation, hemodialysis, optimal
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washout in a bioreactor, kinetic and mass transfer limits in a
two-phase reactor, and the use of the membrane reactor to
overcome equilibrium limits on conversion. Mathematics is
employed as a language at the most elementary level.
Professor Morton M. Denn incorporates design meaningfully;
the design and analysis problems are realistic in format and
scope.
The laws of thermodynamics have wide ranging practical
applications in all branches of engineering. This invaluable
textbook covers all the subject matter in a typical
undergraduate course in engineering thermodynamics, and
uses carefully chosen worked examples and problems to
expose students to diverse applications of thermodynamics.
This new edition has been revised and updated to include two
new chapters on thermodynamic property relations, and the
statistical interpretation of entropy. Problems with numerical
answers are included at the end of each chapter. As a guide,
instructors can use the examples and problems in tutorials,
quizzes and examinations. Request Inspection Copy
Never HIGHLIGHT a Book Again! Virtually all testable terms,
concepts, persons, places, and events are included.
Cram101 Textbook Outlines gives all of the outlines,
highlights, notes for your textbook with optional online
practice tests. Only Cram101 Outlines are Textbook Specific.
Cram101 is NOT the Textbook. Accompanys:
9780471661740
Have you ever had a question that keeps persisting and for
which you cannot find a clear answer? Is the question
seemingly so “simple” that the problem is glossed over in
most resources, or skipped entirely? CRC Press/Taylor and
Francis is pleased to introduce Commonly Asked Questions
in Thermodynamics, the first in a new series of books that
address the questions that frequently arise in today’s major
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technical disciplines. Designed for a wide
audience, from students and researchers to practicing
professionals in related areas, the books are organized in a
user friendly Question & Answer format. Presented questions
become increasingly specific throughout the book, with clear
and concise answers, as well as illustrations, diagrams, and
tables are incorporated wherever helpful. Thermodynamics is
a core discipline associated with the theoretical principles and
practical applications underlying almost every area of
science, from nanoscale biochemical engineering to
astrophysics. Highlighting chemical thermodynamics in
particular, this book is written in an easy-to-understand style
and provides a wealth of fundamental information, simple
illustrations, and extensive references for further research
and collection of specific data. Designed for an audience that
ranges from undergraduate students to scientists and
engineers at the forefront of research, this indispensible guide
presents clear explanations for topics with wide applicability.
It reflects the fact that, very often, the most common
questions are also the most profound.

The only textbook that applies thermodynamics to
real-world process engineering problems This mustread for advanced students and professionals alike
is the first book to demonstrate how chemical
thermodynamics work in the real world by applying
them to actual engineering examples. It also
discusses the advantages and disadvantages of the
particular models and procedures, and explains the
most important models that are applied in process
industry. All the topics are illustrated with examples
that are closely related to practical process
simulation problems. Page
At the
end of each chapter,
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additional calculation examples are given to enable
readers to extend their comprehension. Chemical
Thermodynamics for Process Simulation instructs on
the behavior of fluids for pure fluids, describing the
main types of equations of state and their abilities. It
discusses the various quantities of interest in
process simulation, their correlation, and prediction
in detail. Chapters look at the important terms for the
description of the thermodynamics of mixtures; the
most important models and routes for phase
equilibrium calculation; models which are applicable
to a wide variety of non-electrolyte systems;
membrane processes; polymer thermodynamics;
enthalpy of reaction; chemical equilibria, and more.
-Explains thermodynamic fundamentals used in
process simulation with solved examples -Includes
new chapters about modern measurement
techniques, retrograde condensation, and
simultaneous description of chemical equilibrium
-Comprises numerous solved examples, which
simplify the understanding of the often complex
calculation procedures, and discusses advantages
and disadvantages of models and procedures
-Includes estimation methods for thermophysical
properties and phase equilibria thermodynamics of
alternative separation processes -Supplemented
with MathCAD-sheets and DDBST programs for
readers to reproduce the examples Chemical
Thermodynamics for Process Simulation is an ideal
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resource for those working in the fields of process
development, process synthesis, or process
optimization, and an excellent book for students in
the engineering sciences.
Designed as an undergraduate-level textbook in
Chemical Engineering, this student-friendly,
thoroughly class-room tested book, now in its
second edition, continues to provide an in-depth
analysis of chemical engineering thermodynamics.
The book has been so organized that it gives
comprehensive coverage of basic concepts and
applications of the laws of thermodynamics in the
initial chapters, while the later chapters focus at
length on important areas of study falling under the
realm of chemical thermodynamics. The reader is
thus introduced to a thorough analysis of the
fundamental laws of thermodynamics as well as their
applications to practical situations. This is followed
by a detailed discussion on relationships among
thermodynamic properties and an exhaustive
treatment on the thermodynamic properties of
solutions. The role of phase equilibrium
thermodynamics in design, analysis, and operation
of chemical separation methods is also deftly dealt
with. Finally, the chemical reaction equilibria are
skillfully explained. Besides numerous illustrations,
the book contains over 200 worked examples, over
400 exercise problems (all with answers) and
several objective-type questions, which enable
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students to gain an in-depth understanding of the
concepts and theory discussed. The book will also
be a useful text for students pursuing courses in
chemical engineering-related branches such as
polymer engineering, petroleum engineering, and
safety and environmental engineering. New to This
Edition • More Example Problems and Exercise
Questions in each chapter • Updated section on
Vapour–Liquid Equilibrium in Chapter 8 to highlight
the significance of equations of state approach •
GATE Questions up to 2012 with answers
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 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
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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 step-by-step guide for students (and faculty) on
the use of Aspen in teaching thermodynamics •
Easily-accessible modern computational techniques
opening up new vistas in teaching thermodynamics
A range of applications of Aspen Plus in the
prediction and calculation of thermodynamic
properties and phase behavior using the state-of-the
art methods • Encourages students to develop
engineering insight by doing repetitive calculations
with changes in parameters and/or models •
Calculations and application examples in a step-bystep manner designed for out-of-classroom selfstudy • Makes it possible to easily integrate Aspen
Plus into thermodynamics courses without using inclass time • Stresses the application of
thermodynamics to real problems
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One of the goals of An Introduction to Applied
Statistical Thermodynamics is to introduce readers
to the fundamental ideas and engineering uses of
statistical thermodynamics, and the equilibrium part
of the statistical mechanics. This text emphasises on
nano and bio technologies, molecular level
descriptions and understandings offered by
statistical mechanics. It provides an introduction to
the simplest forms of Monte Carlo and molecular
dynamics simulation (albeit only for simple spherical
molecules) and user-friendly MATLAB programs for
doing such simulations, and also some other
calculations. The purpose of this text is to provide a
readable introduction to statistical thermodynamics,
show its utility and the way the results obtained lead
to useful generalisations for practical application.
The text also illustrates the difficulties that arise in
the statistical thermodynamics of dense fluids as
seen in the discussion of liquids.
This book covers the fundamentals of the rapidly
growing field of biothermodynamics, showing how
thermodynamics can best be applied to applications
and processes in biochemical engineering. It
describes the rigorous application of
thermodynamics in biochemical engineering to
rationalize bioprocess development and obviate a
substantial fraction of this need for tedious
experimental work. As such, this book will appeal to
a diverse group of readers, ranging from students
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and professors in biochemical engineering, to
scientists and engineers, for whom it will be a
valuable reference.
Never Highlight a Book Again! Just the FACTS101
study guides give the student the textbook outlines,
highlights, practice quizzes and optional access to
the full practice tests for their textbook.
Reviews the latest developments in a subject relevant to
professionals involved in the simulation and design of
chemical processes - includes disk of computer
programs.
A revised edition of the well-received thermodynamics
text, this work retains the thorough coverage and
excellent organization that made the first edition so
popular. Now incorporates industrially relevant
microcomputer programs, with which readers can
perform sophisticated thermodynamic calculations,
including calculations of the type they will encounter in
the lab and in industry. Also provides a unified treatment
of phase equilibria. Emphasis is on analysis and
prediction of liquid-liquid and vapor-liquid equilibria,
solubility of gases and solids in liquids, solubility of
liquids and solids in gases and supercritical fluids,
freezing point depressions and osmotic equilibria, as well
as traditional vapor-liquid and chemical reaction
equilibria. Contains many new illustrations and
exercises.
A brand new book, FUNDAMENTALS OF CHEMICAL
ENGINEERING THERMODYNAMICS makes the
abstract subject of chemical engineering
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thermodynamics
more accessible to undergraduate
students. The subject is presented through a problemsolving inductive (from specific to general) learning
approach, written in a conversational and approachable
manner. Suitable for either a one-semester course or twosemester sequence in the subject, this book covers
thermodynamics in a complete and mathematically
rigorous manner, with an emphasis on solving practical
engineering problems. The approach taken stresses
problem-solving, and draws from best practice
engineering teaching strategies. FUNDAMENTALS OF
CHEMICAL ENGINEERING THERMODYNAMICS uses
examples to frame the importance of the material. Each
topic begins with a motivational example that is
investigated in context to that topic. This framing of the
material is helpful to all readers, particularly to global
learners who require big picture insights, and hands-on
learners who struggle with abstractions. Each worked
example is fully annotated with sketches and comments
on the thought process behind the solved problems.
Common errors are presented and explained. Extensive
margin notes add to the book accessibility as well as
presenting opportunities for investigation. Important
Notice: Media content referenced within the product
description or the product text may not be available in
the ebook version.
Appropriate for a one-semester undergraduate or firstyear graduate course, this text introduces the
quantitative treatment of chemical reaction engineering.
It covers both homogeneous and heterogeneous
reacting systems and examines chemical reaction
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as well as chemical reactor engineering.
Each chapter contains numerous worked-out problems
and real-world vignettes involving commercial
applications, a feature widely praised by reviewers and
teachers. 2003 edition.
Thermodynamic Approaches in Engineering Systems
responds to the need for a synthesizing volume that
throws light upon the extensive field of thermodynamics
from a chemical engineering perspective that applies
basic ideas and key results from the field to chemical
engineering problems. This book outlines and interprets
the most valuable achievements in applied nonequilibrium thermodynamics obtained within the recent
fifty years. It synthesizes nontrivial achievements of
thermodynamics in important branches of chemical and
biochemical engineering. Readers will gain an update on
what has been achieved, what new research problems
could be stated, and what kind of further studies should
be developed within specialized research. Presents
clearly structured chapters beginning with an
introduction, elaboration of the process, and results
summarized in a conclusion Written by a first-class
expert in the field of advanced methods in
thermodynamics Provides a synthesis of recent
thermodynamic developments in practical systems
Presents very elaborate literature discussions from the
past fifty years
This book, now in its second edition, continues to provide
a comprehensive introduction to the principles of
chemical engineering thermodynamics and also
introduces the student to the application of principles to
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various practical
areas. The book emphasizes the role of
the fundamental principles of thermodynamics in the
derivation of significant relationships between the various
thermodynamic properties. The initial chapter provides
an overview of the basic concepts and processes, and
discusses the important units and dimensions involved.
The ensuing chapters, in a logical presentation,
thoroughly cover the first and second laws of
thermodynamics, the heat effects, the thermodynamic
properties and their relations, refrigeration and
liquefaction processes, and the equilibria between
phases and in chemical reactions. The book is suitably
illustrated with a large number of visuals. In the second
edition, new sections on Quasi-Static Process and
Entropy Change in Reversible and Irreversible
Processes are included. Besides, new Solved Model
Question Paper and several new Multiple Choice
Questions are also added that help develop the
students’ ability and confidence in the application of the
underlying concepts. Primarily intended for the
undergraduate students of chemical engineering and
other related engineering disciplines such as polymer,
petroleum and pharmaceutical engineering, the book will
also be useful for the postgraduate students of the
subject as well as professionals in the relevant fields.
The Clear, Well-Organized Introduction to
Thermodynamics Theory and Calculations for All
Chemical Engineering Undergraduate Students This text
is designed to make thermodynamics far easier for
undergraduate chemical engineering students to learn,
and to help them perform thermodynamic calculations
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with confidence.
Drawing on his award-winning courses
at Penn State, Dr. Themis Matsoukas focuses on “why”
as well as “how.” He offers extensive imagery to help
students conceptualize the equations, illuminating
thermodynamics with more than 100 figures, as well as
190 examples from within and beyond chemical
engineering. Part I clearly introduces the laws of
thermodynamics with applications to pure fluids. Part II
extends thermodynamics to mixtures, emphasizing
phase and chemical equilibrium. Throughout, Matsoukas
focuses on topics that link tightly to other key areas of
undergraduate chemical engineering, including
separations, reactions, and capstone design. More than
300 end-of-chapter problems range from basic
calculations to realistic environmental applications; these
can be solved with any leading mathematical software.
Coverage includes • Pure fluids, PVT behavior, and
basic calculations of enthalpy and entropy •
Fundamental relationships and the calculation of
properties from equations of state • Thermodynamic
analysis of chemical processes • Phase diagrams of
binary and simple ternary systems • Thermodynamics of
mixtures using equations of state • Ideal and nonideal
solutions • Partial miscibility, solubility of gases and
solids, osmotic processes • Reaction equilibrium with
applications to single and multiphase reactions
A Practical, Up-to-Date Introduction to Applied
Thermodynamics, Including Coverage of Process
Simulation Models and an Introduction to Biological
Systems Introductory Chemical Engineering
Thermodynamics, Second Edition, helps readers master
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the fundamentals
of applied thermodynamics as
practiced today: with extensive development of
molecular perspectives that enables adaptation to fields
including biological systems, environmental applications,
and nanotechnology. This text is distinctive in making
molecular perspectives accessible at the introductory
level and connecting properties with practical
implications. Features of the second edition include
Hierarchical instruction with increasing levels of detail:
Content requiring deeper levels of theory is clearly
delineated in separate sections and chapters Early
introduction to the overall perspective of composite
systems like distillation columns, reactive processes, and
biological systems Learning objectives, problem-solving
strategies for energy balances and phase equilibria,
chapter summaries, and “important equations” for every
chapter Extensive practical examples, especially
coverage of non-ideal mixtures, which include water
contamination via hydrocarbons, polymer
blending/recycling, oxygenated fuels, hydrogen bonding,
osmotic pressure, electrolyte solutions, zwitterions and
biological molecules, and other contemporary issues
Supporting software in formats for both MATLAB® and
spreadsheets Online supplemental sections and
resources including instructor slides, ConcepTests,
coursecast videos, and other useful resources

This inter-disciplinary guide to the thermodynamics
of living organisms has been thoroughly revised and
updated to provide a uniquely integrated overview of
the subject. Retaining its highly readable style, it will
serve as an introduction
to the study of energy
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transformation in the life sciences and particularly as
an accessible means for biology, biochemistry and
bioengineering undergraduate students to acquaint
themselves with the physical dimension of their
subject. The emphasis throughout the text is on
understanding basic concepts and developing
problem-solving skills. The mathematical difficulty
increases gradually by chapter, but no calculus is
required. Topics covered include energy and its
transformation, the First Law of Thermodynamics,
Gibbs free energy, statistical thermodynamics,
binding equilibria and reaction kinetics. Each chapter
comprises numerous illustrative examples taken
from different areas of biochemistry, as well as a
broad range of exercises and references for further
study.
Process integration has been one of the most active
research fields in Biochemical Engineering over the
last decade and it will continue to be so if
bioprocessing is to become more rational, efficient
and productive. This volume outlines what has been
achieved in recent years. Written by experts who
have made important contributions to the European
Science, Foundation Program on Process
Integration in Biochemical Engineering, the volume
focuses on the progress made and the major
opportunities, and in addition on the limitations and
the challenges in bioprocess integration that lie
ahead. The concept of bioprocess integration is
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treated at various levels, including integration at the
molecular, biological, bioreactor and plant levels, but
also accounting for the integration of separation and
mass transfer operations and biology, fluid dynamics
and physiology, as well as basic science and
process technology.
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 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
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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 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
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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 Bioenergetics aims to supply
students with the knowledge and understanding of
the critical concepts and theories that are needed in
the biochemistry and bioenergetics fields.
Biochemical reactions highlighting thermodynamics,
chemical kinetics, and enzymes are addressed in the
text. Author, Jean-Louis Burgot, guides the reader
through the starting points, strategy description, and
theory results to facilitate their comprehension of the
theories and examples being discussed in the book.
Also discussed in the text are the notions of Gibbs
energy, entropy, and exergonic and endergonic
reactions.
Learn classical thermodynamics alongside statistical
mechanics and how macroscopic and microscopic
ideas interweave with this fresh approach to the
subjects.
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