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PRINCIPLES OF MASS TRANSFER AND SEPERATION PROCESSES
This Second Edition of the go-to reference combines the classical analysis and modern applications of applied mathematics
for chemical engineers. The book introduces traditional techniques for solving ordinary differential equations (ODEs), adding
new material on approximate solution methods such as perturbation techniques and elementary numerical solutions. It also
includes analytical methods to deal with important classes of finite-difference equations. The last half discusses numerical
solution techniques and partial differential equations (PDEs). The reader will then be equipped to apply mathematics in the
formulation of problems in chemical engineering. Like the first edition, there are many examples provided as homework and
worked examples.

Chemical Engineering Thermodynamics
This book, now in its second edition, continues to provide a comprehensive introduction to the principles of chemical
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engineering thermodynamics and also introduces the student to the application of principles to 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.

Advanced Thermodynamics Engineering, Second Edition
This textbook is targetted to undergraduate students in chemical engineering, chemical technology, and biochemical
engineering for courses in mass transfer, separation processes, transport processes, and unit operations. The principles of
mass transfer, both diffusional and convective have been comprehensively discussed. The application of these principles to
separation processes is explained. The more common separation processes used in the chemical industries are individually
described in separate chapters. The book also provides a good understanding of the construction, the operating principles,
and the selection criteria of separation equipment. Recent developments in equipment have been included as far as
possible. The procedure of equipment design and sizing has been illustrated by simple examples. An overview of different
applications and aspects of membrane separation has also been provided. ‘Humidification and water cooling’, necessary in
every process indus-try, is also described. Finally, elementary principles of ‘unsteady state diffusion’ and mass transfer
accompanied by a chemical reaction are covered. SALIENT FEATURES : • A balanced coverage of theoretical principles and
applications. • Important recent developments in mass transfer equipment and practice are included. • A large number of
solved problems of varying levels of complexities showing the applications of the theory are included. • Many end-chapter
exercises. • Chapter-wise multiple choice questions. • An Instructors manual for the teachers.

Engineering Thermodynamics Through Examples
Step-by-step instructions enable chemical engineers to masterkey software programs and solve complex problems Today,
both students and professionals in chemical engineeringmust solve increasingly complex problems dealing with
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refineries,fuel cells, microreactors, and pharmaceutical plants, to name afew. With this book as their guide, readers learn to
solve theseproblems using their computers and Excel, MATLAB, Aspen Plus, andCOMSOL Multiphysics. Moreover, they learn
how to check theirsolutions and validate their results to make sure they have solvedthe problems correctly. Now in its
Second Edition, Introduction to ChemicalEngineering Computing is based on the author’s firsthandteaching experience. As a
result, the emphasis is on problemsolving. Simple introductions help readers become conversant witheach program and
then tackle a broad range of problems in chemicalengineering, including: Equations of state Chemical reaction equilibria
Mass balances with recycle streams Thermodynamics and simulation of mass transfer equipment Process simulation Fluid
flow in two and three dimensions All the chapters contain clear instructions, figures, andexamples to guide readers through
all the programs and types ofchemical engineering problems. Problems at the end of each chapter,ranging from simple to
difficult, allow readers to gradually buildtheir skills, whether they solve the problems themselves or inteams. In addition, the
book’s accompanying website lists thecore principles learned from each problem, both from a chemicalengineering and a
computational perspective. Covering a broad range of disciplines and problems withinchemical engineering, Introduction to
Chemical EngineeringComputing is recommended for both undergraduate and graduatestudents as well as practicing
engineers who want to know how tochoose the right computer software program and tackle almost anychemical
engineering problem.

Postulational And Statistical Thermodynamics
Perry's Chemical Engineers' Handbook
This textbook offers an advanced undergraduate or initial graduate level introduction to topics such as kinetic theory,
equilibrium statistical mechanics and the theory of fluctuations from a modern perspective. The aim is to provide the reader
with the necessary tools of probability theory and thermodynamics (especially the thermodynamic potentials) to enable
subsequent study at advanced graduate level. At the same time, the book offers a bird's eye view on arguments that are
often disregarded in the main curriculum courses. Further features include a focus on the interdisciplinary nature of the
subject and in-depth discussion of alternative interpretations of the concept of entropy. While some familiarity with basic
concepts of thermodynamics and probability theory is assumed, this does not extend beyond what is commonly obtained in
basic undergraduate curriculum courses.

Thermodynamics with Chemical Engineering Applications
IPCC Report on sources, capture, transport, and storage of CO2, for researchers, policy-makers and engineers.
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Introduction to Chemical Engineering Computing
Chemical Engineering Thermodynamics
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 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

Solutions Manual For Chemical Engineering Thermodynamics
Heat Transfer
Unit Processes in Organic Synthesis
Master the principles of thermodynamics, and understand their practical real-world applications, with this deep and intuitive
undergraduate textbook.

STOICHIOMETRY AND PROCESS CALCULATIONS
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Introduction to CHEMICAL ENGINEERING THERMODYNAMICS
This book offers a full account of thermodynamic systems in chemical engineering. It provides a solid understanding of the
basic concepts of the laws of thermodynamics as well as their applications with a thorough discussion of phase and
chemical reaction equilibria. At the outset the text explains the various key terms of thermodynamics with suitable
examples and then thoroughly deals with the virial and cubic equations of state by showing the P-V-T (pressure, molar
volume and temperature) relation of fluids. It elaborates on the first and second laws of thermodynamics and their
applications with the help of numerous engineering examples. The text further discusses the concepts of exergy, standard
property changes of chemical reactions, thermodynamic property relations and fugacity. The book also includes detailed
discussions on residual and excess properties of mixtures, various activity coefficient models, local composition models,
and group contribution methods. In addition, the text focuses on vapour-liquid and other phase equilibrium calculations,
and analyzes chemical reaction equilibria and adiabatic reaction temperature for systems with complete and incomplete
conversion of reactants. key Features  Includes a large number of fully worked-out examples to help students master the
concepts discussed.  Provides well-graded problems with answers at the end of each chapter to test and foster students’
conceptual understanding of the subject. The total number of solved examples and end-chapter exercises in the book are
over 600.  Contains chapter summaries that review the major concepts covered. The book is primarily designed for the
undergraduate students of chemical engineering and its related disciplines such as petroleum engineering and polymer
engineering. It can also be useful to professionals. The Solution Manual containing the complete worked-out solutions to
chapter-end exercises and problems is available for instructors.

Engineering Optimization
This book covers a wide variety of topics related to the application of experimental methods, in addition to the pedagogy of
chemical engineering laboratory unit operations. The purpose of this book is to create a platform for the exchange of
different experimental techniques, approaches and lessons, in addition to new ideas and strategies in teaching laboratory
unit operations to undergraduate chemical engineering students. It is recommended for instructors and students of
chemical engineering and natural sciences who are interested in reading about different experimental setups and
techniques, covering a wide range of scales, which can be widely applied to many areas of chemical engineering interest.

An introduction to thermodynamics
Inhaltsbeschreibung folgt
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Heat Transfer
Taking greater advantage of powerful computing capabilities over the last several years, the development of fundamental
information and new models has led to major advances in nearly every aspect of chemical engineering. Albright’s Chemical
Engineering Handbook represents a reliable source of updated methods, applications, and fundamental concepts that will
continue to play a significant role in driving new research and improving plant design and operations. Well-rounded,
concise, and practical by design, this handbook collects valuable insight from an exceptional diversity of leaders in their
respective specialties. Each chapter provides a clear review of basic information, case examples, and references to
additional, more in-depth information. They explain essential principles, calculations, and issues relating to topics including
reaction engineering, process control and design, waste disposal, and electrochemical and biochemical engineering. The
final chapters cover aspects of patents and intellectual property, practical communication, and ethical considerations that
are most relevant to engineers. From fundamentals to plant operations, Albright’s Chemical Engineering Handbook offers a
thorough, yet succinct guide to day-to-day methods and calculations used in chemical engineering applications. This
handbook will serve the needs of practicing professionals as well as students preparing to enter the field.

Fundamentals of Chemical Engineering Thermodynamics
This book is a very useful reference that contains worked-out solutions for all the exercise problems in the book Chemical
Engineering Thermodynamics by the same author. Step-by-step solutions to all exercise problems are provided and
solutions are explained with detailed and extensive illustrations. It will come in handy for all teachers and users of Chemical
Engineering Thermodynamics.

An Introduction to Thermodynamics and Statistical Physics
Heat Transfer is a compulsory core course in the curriculum of almost all branches of engineering in several engineering
and technical institutions and universities. An outcome of the lecture notes prepared by the author, this book has been
prepared primarily for an introductroy course in Heat and Mass Transfer.

Chemical Engineering Thermodynamics
The laws of thermodynamics the science that deals with energy and its transformation have wide applicability in several
branches of engineering and science. The revised edition of this introductory text for undergraduate engineering courses
covers the physical concepts of thermodynamics and demonstrates the underlying principles through practical situations.
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The traditional classical (macroscopic) approach is used in this text. Numerous solved examples and more than 550
unsolved problems (included as chapter-end exercises) will help the reader gain confidence for applying the principles of
thermodynamics in real-life problems. Sufficient data needed for solving problems have been included in the appendices.

Chemical Engineering Thermodynamics
This manual contains the complete solution for all the 505 chapter-end problems in the textbook An Introduction to
Thermodynamics, and will serve as a handy reference to teachers as well as students. The data presented in the form of
tables and charts in the main textbook are made use of in this manual for solving the problems.

Laboratory Unit Operations and Experimental Methods in Chemical Engineering
Keeping the importance of basic tools of process calculations—material balance and energy balance—in mind, the text
prepares the students to formulate material and energy balance theory on chemical process systems. It also demonstrates
how to solve the main process-related problems that crop up in chemical engineering practice. The chapters are organized
in a way that enables the students to acquire an in-depth understanding of the subject. The emphasis is given to the units
and conversions, basic concepts of calculations, material balance with/without chemical reactions, and combustion of fuels
and energy balances. Apart from numerous illustrations, the book contains numerous solved problems and exercises which
bridge the gap between theoretical learning and practical implementation. All the numerical problems are solved with block
diagrams to reinforce the understanding of the concepts. Primarily intended as a text for the undergraduate students of
chemical engineering, it will also be useful for other allied branches of chemical engineering such as polymer science and
engineering and petroleum engineering. KEY FEATURES • Methods of calculation for stoichiometric proportions with
practical examples from the Industry • Simplified method of solving numerical problems under material balance with and
without chemical reactions • Conversions of chemical engineering equations from one unit to another • Solution of fuel and
combustion, and energy balance problems using tabular column

Chemical Thermodynamics of Compounds and Complexes of U, Np, Pu, Am, Tc, Se, Ni and Zr
With Selected Organic Ligands
Advanced Thermodynamics Engineering, Second Edition is designed for readers who need to understand and apply the
engineering physics of thermodynamic concepts. It employs a self-teaching format that reinforces presentation of critical
concepts, mathematical relationships, and equations with concrete physical examples and explanations of applications—to
help readers apply principles to their own real-world problems. Less Mathematical/Theoretical Derivations—More Focus on
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Practical Application Because both students and professionals must grasp theory almost immediately in this ever-changing
electronic era, this book—now completely in decimal outline format—uses a phenomenological approach to problems,
making advanced concepts easier to understand. After a decade teaching advanced thermodynamics, the authors infuse
their own style and tailor content based on their observations as professional engineers, as well as feedback from their
students. Condensing more esoteric material to focus on practical uses for this continuously evolving area of science, this
book is filled with revised problems and extensive tables on thermodynamic properties and other useful information. The
authors include an abundance of examples, figures, and illustrations to clarify presented ideas, and additional material and
software tools are available for download. The result is a powerful, practical instructional tool that gives readers a strong
conceptual foundation on which to build a solid, functional understanding of thermodynamics engineering.

Thermodynamics
Introduction to Thermodynamics
EXTRACTIVE METALLURGY
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 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
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CHEMICAL PROCESS CALCULATIONS
Perry's is the most authoritative, comprehensive and best selling book in chemical engineering. In order to make it portable,
easily searchable and to add some interactive features to it we have decided to develop an electronic version of this classic
work. The electronic product will maintain the integrity of the handbook so that print user will feel completely comfortable
with electronic. This means that the extensive table of contents and index will have a hyperlink to the appropriate section of
the book. The electronic product will have complete boolean search capability. The user will also be able to print out page
or pages of the book they desire. Another important feature of the electronic version of Perry's is there will be active tables,
graph and charts that the user can manipulate. This product will run on both IBM Compatibles and MacIntosh computers.

Introduction to Chemical Engineering Thermodynamics
Heat Transfer is a compulsory core course in the curriculum of almost all branches of engineering in several engineering
and technical institutions and universities. An outcome of the lecture notes prepared by the author, this book has been
prepared primarily for an introductroy course in Heat and Mass Transfer.

Applied Mathematics And Modeling For Chemical Engineers
A Rigorous Mathematical Approach To Identifying A Set Of Design Alternatives And Selecting The Best Candidate From
Within That Set, Engineering Optimization Was Developed As A Means Of Helping Engineers To Design Systems That Are
Both More Efficient And Less Expensive And To Develop New Ways Of Improving The Performance Of Existing
Systems.Thanks To The Breathtaking Growth In Computer Technology That Has Occurred Over The Past Decade,
Optimization Techniques Can Now Be Used To Find Creative Solutions To Larger, More Complex Problems Than Ever Before.
As A Consequence, Optimization Is Now Viewed As An Indispensable Tool Of The Trade For Engineers Working In Many
Different Industries, Especially The Aerospace, Automotive, Chemical, Electrical, And Manufacturing Industries.In
Engineering Optimization, Professor Singiresu S. Rao Provides An Application-Oriented Presentation Of The Full Array Of
Classical And Newly Developed Optimization Techniques Now Being Used By Engineers In A Wide Range Of Industries.
Essential Proofs And Explanations Of The Various Techniques Are Given In A Straightforward, User-Friendly Manner, And
Each Method Is Copiously Illustrated With Real-World Examples That Demonstrate How To Maximize Desired Benefits While
Minimizing Negative Aspects Of Project Design.Comprehensive, Authoritative, Up-To-Date, Engineering Optimization
Provides In-Depth Coverage Of Linear And Nonlinear Programming, Dynamic Programming, Integer Programming, And
Stochastic Programming Techniques As Well As Several Breakthrough Methods, Including Genetic Algorithms, Simulated
Annealing, And Neural Network-Based And Fuzzy Optimization Techniques.Designed To Function Equally Well As Either A
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Professional Reference Or A Graduate-Level Text, Engineering Optimization Features Many Solved Problems Taken From
Several Engineering Fields, As Well As Review Questions, Important Figures, And Helpful References.Engineering
Optimization Is A Valuable Working Resource For Engineers Employed In Practically All Technological Industries. It Is Also A
Superior Didactic Tool For Graduate Students Of Mechanical, Civil, Electrical, Chemical And Aerospace Engineering.

Solutions Manual for an Introduction to Thermodynamics
This textbook is designed for undergraduate courses in chemical engineering and related disciplines such as biotechnology,
polymer technology, petrochemical engineering, electrochemical engineering, environmental engineering, safety
engineering and industrial chemistry. The chief objective of this text is to prepare students to make analysis of chemical
processes through calculations and also to develop in them systematic problem-solving skills. The students are introduced
not only to the application of law of combining proportions to chemical reactions (as the word ‘stoichiometry’ implies) but
also to formulating and solving material and energy balances in processes with and without chemical reactions. The book
presents the fundamentals of chemical engineering operations and processes in an accessible style to help the students
gain a thorough understanding of chemical process calculations. It also covers in detail the background materials such as
units and conversions, dimensional analysis and dimensionless groups, property estimation, P-V-T behaviour of fluids,
vapour pressure and phase equilibrium relationships, humidity and saturation. With the help of examples, the book explains
the construction and use of reference-substance plots, equilibrium diagrams, psychrometric charts, steam tables and
enthalpy composition diagrams. It also elaborates on thermophysics and thermochemistry to acquaint the students with the
thermodynamic principles of energy balance calculations. Key Features : • SI units are used throughout the book. •
Presents a thorough introduction to basic chemical engineering principles. • Provides many worked-out examples and
exercise problems with answers. • Objective type questions included at the end of the book serve as useful review material
and also assist the students in preparing for competitive examinations such as GATE.

A TEXTBOOK OF CHEMICAL ENGINEERING THERMODYNAMICS
Primarily intended for the undergraduate students of metallurgical and materials engineering, this textbook will help the
students to grasp the subject matter of extractive metallurgy in a simple and easy-to-understand manner. It presents a
comprehensive view of extractive metallurgy, especially principles and fundamental aspects, in a concise form. The book
explains various concepts step by step by narrating their importance. Even without much of background in specialized
subjects, the students will be able to understand the topics without any difficulty. It covers a brief summary of the
metallurgical processes including physical chemistry, thermodynamics, kinetics, and heat/mass balance. Many of the
scientific and engineering aspects of unit processes have been discussed. Applications of metallurgical thermodynamics
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and kinetics to the process metallurgy are explained as well. All basic concepts and definitions related to metal extraction
are also covered.

Stoichiometry and Thermodynamics of Metallurgical Processes
A Conceptual Guide to Thermodynamics
This volume is part of the series on "Chemical Thermodynamics", published under the aegis of the OECD Nuclear Energy
Agency. It contains a critical review of the literature on thermodynamic data for compounds of complexes of oxalate,
citrate, EDTA and iso-saccharinate with uranium, neptunium, plutonium, americium, technetium, selenium, nickel and
zirconium. A review team, composed of five internationally recognized experts, has critically reviewed all the scientific
literature containing chemical thermodynamic information for the above mentioned systems. The results of this critical
review carried out following the Guidelines of the OECD NEA Thermochemical Database Project have been documented in
the present volume, which contains tables of selected values for formation and reaction thermodynamical properties and an
extensive bibliography. Contributed by: Wolfgang Hummel (Chairman), Paul Scherrer Institute, Switzerland, Giorgio
Anderegg, Swiss Federal Institute of Technology (ETH), Switzerland, Linfeng Rao, Lawrence Berkeley National Laboratory,
U.S.A., Ignasi Puigdomènech, Swedish Nuclear Fuel and Waste Management Co. (SKB), Sweden, and Osamu Tochiyama,
Tohoku University, Japan. * Critical review of all literature on chemical thermodynamics for compounds and complexes of
oxalate, citrate, EDTA and iso-saccharinate with U, Np, Pu, Am, Tc and Se, Ni and Zr. * Tables of recommended Selected
Values for thermochemical properties * Documented review procedure * Exhaustive bibliography * Intended to meet
requirements of radioactive waste management community * Valuable reference source for the physical, analytical and
environmental chemist.

Introduction to Nanoscience
This book illustrates the practical nature of thermodynamics in chemical engineering. It uses a minimum of mathematics
with no sacrifice of rigor. It presents the second law in an innovative manner independent of statistical arguments, instead
developing it as a natural consequence of physical experience.

Design Formulas for Plastics Engineers
Thermodynamics is the science that describes the behavior ofmatter at the macroscopic scale, and how this arises
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fromindividual molecules. As such, it is a subject of profoundpractical and fundamental importance to many science
andengineering fields. Despite extremely varied applications rangingfrom nanomotors to cosmology, the core concepts of
thermodynamicssuch as equilibrium and entropy are the same across alldisciplines. A Conceptual Guide to
Thermodynamics serves as a concise,conceptual and practical supplement to the major thermodynamicstextbooks used in
various fields. Presenting clear explanations ofthe core concepts, the book aims to improve fundamentalunderstanding of
the material, as well as homework and examperformance. Distinctive features include: Terminology and Notation Key: A
universaltranslator that addresses the myriad of conventions, terminologies,and notations found across the major
thermodynamics texts. Content Maps: Specific references to eachmajor thermodynamic text by section and page number
for each newconcept that is introduced. Helpful Hints and Don’t Try Its: Numeroususeful tips for solving problems, as well as
warnings of commonstudent pitfalls. Unique Explanations: Conceptually clear, mathematicallyfairly simple, yet also
sufficiently precise andrigorous. A more extensive set of reference materials, includingolder and newer editions of the major
textbooks, as well as anumber of less commonly used titles, is available online at
ahref="http://www.conceptualthermo.com/"http://www.conceptualthermo.com/a. Undergraduate and graduate students of
chemistry, physics,engineering, geosciences and biological sciences will benefit fromthis book, as will students preparing
for graduate school entranceexams and MCATs.

Carbon Dioxide Capture and Storage
Albright's Chemical Engineering Handbook
Tomorrow’s nanoscientist will have a truly interdisciplinary and nano-centric education, rather than, for example, a degree
in chemistry with a specialization in nanoscience. For this to happen, the field needs a truly focused and dedicated
textbook. This full-color masterwork is such a textbook. It introduces the nanoscale along with the societal impacts of
nanoscience, then presents an overview of characterization and fabrication methods. The authors systematically discuss
the chemistry, physics, and biology aspects of nanoscience, providing a complete picture of the challenges, opportunities,
and inspirations posed by each facet before giving a brief glimpse at nanoscience in action: nanotechnology. This book is
written to provide a companion volume to Fundamentals of Nanotechnology. The two companion volumes are also available
bound together in the single volume, Introduction to Nanoscience and Nanotechnology Qualifying instructors who purchase
either of these volumes (or the combined set) are given online access to a wealth of instructional materials. These include
detailed lecture notes, review summaries, slides, exercises, and more. The authors provide enough material for both oneand two-semester courses.
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Introduction to Chemical Engineering
This textbook provides a thorough and comprehensive introduction to stoichiometry and thermodynamics with special
emphasis on applications to metallurgical processes. The author's approach is to introduce students early on to the
fundamentals of the physical chemistry and thermodynamics of metallurgical processes and then gradually expand the
treatment into progressively more advanced areas. Topics covered include the laws of thermodynamics, material and
energy balances, gasification and combustion of fuels, the iron blast furnace, direct reduction reactors, nonferrous smelters,
fluidized-bed roasters, the theory of solutions, chemical equilibrium, electrochemistry. Also included are over 150 worked
examples and 450 exercises, many with solutions. The examples and exercises range from straightforward tests of theory
to complex analyses of real processes. Every chapter is provided with a full and up-to-date set of references.

Introduction to Biochemical Engineering
"Designed for an introductory course on Biochemical Engineering, this book interweaves bioprocessing with chemical
reaction engineering concepts"--Back cover.

Engineering Thermodynamics
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