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Chemical Reactor Analysis and Design

Appropriate for a one-semester undergraduate or first-year graduate course, this
text introduces the quantitative treatment of chemical reaction engineering. It
covers both homogeneous and heterogeneous reacting systems and examines
chemical reaction engineering 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.

Chemical Reactor Analysis and Design Fundamentals

The Leading Integrated Chemical Process Design Guide: Now with New Problems,
New Projects, and More More than ever, effective design is the focal point of sound
chemical engineering. Analysis, Synthesis, and Design of Chemical Processes, Third
Edition, presents design as a creative process that integrates both the big picture
and the small details–and knows which to stress when, and why. Realistic from
start to finish, this book moves readers beyond classroom exercises into open-
ended, real-world process problem solving. The authors introduce integrated
techniques for every facet of the discipline, from finance to operations, new plant
design to existing process optimization. This fully updated Third Edition presents
entirely new problems at the end of every chapter. It also adds extensive coverage
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of batch process design, including realistic examples of equipment sizing for batch
sequencing; batch scheduling for multi-product plants; improving production via
intermediate storage and parallel equipment; and new optimization techniques
specifically for batch processes. Coverage includes Conceptualizing and analyzing
chemical processes: flow diagrams, tracing, process conditions, and more Chemical
process economics: analyzing capital and manufacturing costs, and predicting or
assessing profitability Synthesizing and optimizing chemical processing:
experience-based principles, BFD/PFD, simulations, and more Analyzing process
performance via I/O models, performance curves, and other tools Process
troubleshooting and “debottlenecking” Chemical engineering design and society:
ethics, professionalism, health, safety, and new “green engineering” techniques
Participating successfully in chemical engineering design teams Analysis,
Synthesis, and Design of Chemical Processes, Third Edition, draws on nearly 35
years of innovative chemical engineering instruction at West Virginia University. It
includes suggested curricula for both single-semester and year-long design
courses; case studies and design projects with practical applications; and
appendixes with current equipment cost data and preliminary design information
for eleven chemical processes–including seven brand new to this edition.

Concepts of Modern Catalysis and Kinetics

This third edition of the Encyclopedia of Spectroscopy and Spectrometry provides
authoritative and comprehensive coverage of all aspects of spectroscopy and
closely related subjects that use the same fundamental principles, including mass
spectrometry, imaging techniques and applications. It includes the history,
theoretical background, details of instrumentation and technology, and current
applications of the key areas of spectroscopy. The new edition will include over 80
new articles across the field. These will complement those from the previous
edition, which have been brought up-to-date to reflect the latest trends in the field.
Coverage in the third edition includes: Atomic spectroscopy Electronic
spectroscopy Fundamentals in spectroscopy High-Energy spectroscopy Magnetic
resonance Mass spectrometry Spatially-resolved spectroscopic analysis Vibrational,
rotational and Raman spectroscopies The new edition is aimed at professional
scientists seeking to familiarize themselves with particular topics quickly and
easily. This major reference work continues to be clear and accessible and focus on
the fundamental principles, techniques and applications of spectroscopy and
spectrometry. Incorporates more than 150 color figures, 5,000 references, and 300
articles for a thorough examination of the field Highlights new research and
promotes innovation in applied areas ranging from food science and forensics to
biomedicine and health Presents a one-stop resource for quick access to answers
and an in-depth examination of topics in the spectroscopy and spectrometry
arenas

CHEMICAL REACTION ENGINEERING, 3RD ED

Employment opportunities for chemical engineers are moving away from
petroleum and petrochemicals toward new applications such as materials
processing, pharmaceuticals, and foods. Chemical reactors remain at the center of
any chemical process; they are essential to improving existing processes and to
designing new ones. Today and in the future chemical engineers must be able to
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use their knowledge of reactors in combination with other skills in order to think
creatively and strategically about new processes and growing applications. The
Engineering of Chemical Reactions addresses these issues by focusing on the
analysis of chemical reactors while simultaneously providing a description of
industrial chemical processes and the strategies by which they operate. Ideal for
upper-level undergraduate courses in chemical reactor engineering and kinetics,
this text provides a concise, up-to-date alternative to similar texts. In addition to
the analysis of simple chemical reactors, it considers more complex situations such
as multistage reactors and reactor-separation systems. Energy management and
the role of mass transfer in chemical reactors are also integrated into the text. The
evolution of chemical engineering from petroleum refining, through petrochemicals
and polymers, to new applications is described so that students can see the
relationships between past, present, and future technologies. Applications such as
catalytic processes, environmental modeling, biological reactions, reactions
involving solids, oxidation, combustion, safety, polymerization, and multiphase
reactors are also described. The text uses a notation of reaction stoichiometry and
reactor mass balances which is kept simple so that students can see the principles
of reactor design without becoming lost in complex special cases. Numerical
methods are used throughout to consider more complex problems. Worked
examples are given throughout the text, and over 300 homework problems are
included. Both the examples and problems cover real-world chemistry and kinetics.

Cavitation Reaction Engineering

This book provides readers with the most current, accurate, and practical fluid
mechanics related applications that the practicing BS level engineer needs today in
the chemical and related industries, in addition to a fundamental understanding of
these applications based upon sound fundamental basic scientific principles. The
emphasis remains on problem solving, and the new edition includes many more
examples.

Chemical Engineering Kinetics

The role of the chemical reactor is crucial for the industrial conversion of raw
materials into products and numerous factors must be considered when selecting
an appropriate and efficient chemical reactor. Chemical Reaction Engineering and
Reactor Technology defines the qualitative aspects that affect the selection of an
industrial chemical reactor and couples various reactor models to case-specific
kinetic expressions for chemical processes. Offering a systematic development of
the chemical reaction engineering concept, this volume explores: Essential
stoichiometric, kinetic, and thermodynamic terms needed in the analysis of
chemical reactors Homogeneous and heterogeneous reactors Residence time
distributions and non-ideal flow conditions in industrial reactors Solutions of
algebraic and ordinary differential equation systems Gas- and liquid-phase
diffusion coefficients and gas-film coefficients Correlations for gas-liquid systems
Solubilities of gases in liquids Guidelines for laboratory reactors and the estimation
of kinetic parameters The authors pay special attention to the exact formulations
and derivations of mass energy balances and their numerical solutions. Richly
illustrated and containing exercises and solutions covering a number of processes,
from oil refining to the development of specialty and fine chemicals, the text
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provides a clear understanding of chemical reactor analysis and design.

The Chemical Reactor Omnibook

A staple in any chemical engineering curriculum New edition has a stronger
emphasis on membrane separations, chromatography and other adsorptive
processes, ion exchange Discusses many developing topics in more depth in mass
transfer operations, especially in the biological engineering area Covers in more
detail phase equilibrium since distillation calculations are completely dependent on
this principle Integrates computational software and problems using Mathcad
Features 25-30 problems per chapter

Chemical Reaction Engineering and Reactor Technology,
Second Edition

This detailed text in modelling, simulation and design of the various chemical
reactors for chemical and petroleum refining industries includes topics such as
basic elements and kinetics, heat, mass and momentum transfer. It also deals with
major types of reactors encountered in industry and provides examples of rigorous
modelling applications to real-life problems. Also featured is a quantitative
approach to catalyst deactivation by coke, a chapter on fixed bed reactor
modelling, simulation and design, and kinetic models for homogeneous and
heterogeneous processes and modelling equations for reactors.

Combustion

Tremendous developments in the field of polymer science, its growing importance,
and an increase in the number of polymer science courses in both physics and
chemistry departments have led to the revision of the First Edition. This new
edition addresses subjects as spectroscopy (NMR), dynamic light scattering, and
other modern techniques unknown before the publication of the First Edition. The
Second Edition focuses on both theory (physics and chemistry) and engineering
applications which make it useful for chemistry, physics, and chemical engineering
departments. Key Features * Focuses on applications of polymer chemistry,
engineering and technology * Explains terminology, applications and versatility of
synthetic polymers * Connects polymerization chemistry with engineering
applications * Leads reader from basic concepts to technological applications *
Highlights the vastly valuable resource of polymer technology * Uses quanitative
examples and problems to fully develop concepts * Contains practical lead-ins to
emulsion polymerization, viscoelasticity and polymer rheology

Fundamentals of Polymer Engineering, Third Edition

Exploring the chemistry of synthesis, mechanisms of polymerization, reaction
engineering of step-growth and chain-growth polymerization, polymer
characterization, thermodynamics and structural, mechanical, thermal and
transport behavior of polymers as melts, solutions and solids, Fundamentals of
Polymer Engineering, Third Edition covers essential concepts and breakthroughs in
reactor design and polymer production and processing. It contains modern theories
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and real-world examples for a clear understanding of polymer function and
development. This fully updated edition addresses new materials, applications,
processing techniques, and interpretations of data in the field of polymer science.
It discusses the conversion of biomass and coal to plastics and fuels, the use of
porous polymers and membranes for water purification, and the use of polymeric
membranes in fuel cells. Recent developments are brought to light in detail, and
there are new sections on the improvement of barrier properties of polymers,
constitutive equations for polymer melts, additive manufacturing and polymer
recycling. This textbook is aimed at senior undergraduate students and first year
graduate students in polymer engineering and science courses, as well as
professional engineers, scientists, and chemists. Examples and problems are
included at the end of each chapter for concept reinforcement.

Chemical Engineering, Volume 3

Key features: Industrially relevant approach to chemical and bio-process control
Fully revised edition with substantial enhancements to the theoretical coverage of
the subject Increased number and variety of examples Extensively revised
homework problems with degree-of-diffi culty rating added Expanded and
enhanced chapter on model predictive control Self-assessment questions and
problems at the end of most sections with answers listed in the appendix Bio-
process control coverage: Background and history of bio-processing and bio-
process control added to the introductory chapter Discussion and analysis of the
primary bio-sensors used in bio-tech industries added to the chapter on control
loop hardware Signifi cant proportion of examples and homework problems in the
text deal with bio-processes Section on troubleshooting bio-process control
systems included Bio-related process models added to the modeling chapter
Supplemental material: Visual basic simulator of process models developed in text
Solutions manual Set of PowerPoint lecture slides Collection of process control
exams All supplemental material can be found at www.che.ttu.edu/pcoc/software

Chemical Process Equipment - Selection and Design (Revised
2nd Edition)

Most problems encountered in chemical engineering are sophisticated and
interdisciplinary. Thus, it is important for today’s engineering students,
researchers, and professionals to be proficient in the use of software tools for
problem solving. MATLAB® is one such tool that is distinguished by the ability to
perform calculations in vector-matrix form, a large library of built-in functions,
strong structural language, and a rich set of graphical visualization tools.
Furthermore, MATLAB integrates computations, visualization and programming in
an intuitive, user-friendly environment. Chemical Engineering Computation with
MATLAB® presents basic to advanced levels of problem-solving techniques using
MATLAB as the computation environment. The book provides examples and
problems extracted from core chemical engineering subject areas and presents a
basic instruction in the use of MATLAB for problem solving. It provides many
examples and exercises and extensive problem-solving instruction and solutions
for various problems. Solutions are developed using fundamental principles to
construct mathematical models and an equation-oriented approach is used to
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generate numerical results. A wealth of examples demonstrate the implementation
of various problem-solving approaches and methodologies for problem formulation,
problem solving, analysis, and presentation, as well as visualization and
documentation of results. This book also provides aid with advanced problems that
are often encountered in graduate research and industrial operations, such as
nonlinear regression, parameter estimation in differential systems, two-point
boundary value problems and partial differential equations and optimization.

Introduction to Chemical Engineering Kinetics and Reactor
Design

Focused on the undergraduate audience, Chemical Reaction Engineering provides
students with complete coverage of the fundamentals, including in-depth coverage
of chemical kinetics. By introducing heterogeneous chemistry early in the book,
the text gives students the knowledge they need to solve real chemistry and
industrial problems. An emphasis on problem-solving and numerical techniques
ensures students learn and practice the skills they will need later on, whether for
industry or graduate work.

Chemical Reactor Design and Control

Chemical Engineering Fluid Mechanics

Focusing on the application of mathematics to chemical engineering, Applied
Mathematical Methods for Chemical Engineers addresses the setup and verification
of mathematical models using experimental or other independently derived data.
The book provides an introduction to differential equations common to chemical
engineering, followed by examples of first-order and linear second-order ordinary
differential equations. Later chapters examine Sturm–Liouville problems, Fourier
series, integrals, linear partial differential equations, regular perturbation,
combination of variables, and numerical methods emphasizing the method of lines
with MATLAB® programming examples. Fully revised and updated, this Third
Edition: Includes additional examples related to process control, Bessel Functions,
and contemporary areas such as drug delivery Introduces examples of variable
coefficient Sturm–Liouville problems both in the regular and singular types
Demonstrates the use of Euler and modified Euler methods alongside the
Runge–Kutta order-four method Inserts more depth on specific applications such as
nonhomogeneous cases of separation of variables Adds a section on special types
of matrices such as upper- and lower-triangular matrices Presents a justification for
Fourier-Bessel series in preference to a complicated proof Incorporates examples
related to biomedical engineering applications Illustrates the use of the predictor-
corrector method Expands the problem sets of numerous chapters Applied
Mathematical Methods for Chemical Engineers, Third Edition uses worked
examples to expose several mathematical methods that are essential to solving
real-world process engineering problems.

Bioprocess Engineering
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The publication of the third edition of 'Chemical Engineering Volume 3' marks the
completion of the re-orientation of the basic material contained in the first three
volumes of the series. Volume 3 is devoted to reaction engineering (both chemical
and biochemical), together with measurement and process control. This text is
designed for students, graduate and postgraduate, of chemical engineering.

Fundamentals of Chemical Reaction Engineering

Diffusion

Throughout its previous four editions, Combustion has made a very complex
subject both enjoyable and understandable to its student readers and a pleasure
for instructors to teach. With its clearly articulated physical and chemical
processes of flame combustion and smooth, logical transitions to engineering
applications, this new edition continues that tradition. Greatly expanded end-of-
chapter problem sets and new areas of combustion engineering applications make
it even easier for students to grasp the significance of combustion to a wide range
of engineering practice, from transportation to energy generation to environmental
impacts. Combustion engineering is the study of rapid energy and mass transfer
usually through the common physical phenomena of flame oxidation. It covers the
physics and chemistry of this process and the engineering applications—including
power generation in internal combustion automobile engines and gas turbine
engines. Renewed concerns about energy efficiency and fuel costs, along with
continued concerns over toxic and particulate emissions, make this a crucial area
of engineering. New chapter on new combustion concepts and technologies,
including discussion on nanotechnology as related to combustion, as well as
microgravity combustion, microcombustion, and catalytic combustion—all
interrelated and discussed by considering scaling issues (e.g., length and time
scales) New information on sensitivity analysis of reaction mechanisms and
generation and application of reduced mechanisms Expanded coverage of
turbulent reactive flows to better illustrate real-world applications Important new
sections on stabilization of diffusion flames—for the first time, the concept of triple
flames will be introduced and discussed in the context of diffusion flame
stabilization

Applied Mathematical Methods for Chemical Engineers

This overview of diffusion and separation processes brings unsurpassed, engaging
clarity to this complex topic. Diffusion is a key part of the undergraduate chemical
engineering curriculum and at the core of understanding chemical purification and
reaction engineering. This spontaneous mixing process is also central to our daily
lives, with importance in phenomena as diverse as the dispersal of pollutants to
digestion in the small intestine. For students, Diffusion goes from the basics of
mass transfer and diffusion itself, with strong support through worked examples
and a range of student questions. It also takes the reader right through to the
cutting edge of our understanding, and the new examples in this third edition will
appeal to professional scientists and engineers. Retaining the trademark
enthusiastic style, the broad coverage now extends to biology and medicine.
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Chemical and Bio-process Control

Chemical Reactor Design and Control uses process simulators like Matlab®, Aspen
Plus, and Aspen Dynamics to study the design of chemical reactors and their
dynamic control. There are numerous books that focus on steady-state reactor
design. There are no books that consider practical control systems for real
industrial reactors. This unique reference addresses the simultaneous design and
control of chemical reactors. After a discussion of reactor basics, it: Covers three
types of classical reactors: continuous stirred tank (CSTR), batch, and tubular plug
flow Emphasizes temperature control and the critical impact of steady-state design
on the dynamics and stability of reactors Covers chemical reactors and control
problems in a plantwide environment Incorporates numerous tables and shows
step-by-step calculations with equations Discusses how to use process simulators
to address diverse issues and types of operations This is a practical reference for
chemical engineering professionals in the process industries, professionals who
work with chemical reactors, and students in undergraduate and graduate reactor
design, process control, and plant design courses.

Introduction to Enzyme and Coenzyme Chemistry

The role of the chemical reactor is crucial for the industrial conversion of raw
materials into products and numerous factors must be considered when selecting
an appropriate and efficient chemical reactor. Chemical Reaction Engineering and
Reactor Technology defines the qualitative aspects that affect the selection of an
industrial chemical reactor and couples various reactor models to case-specific
kinetic expressions for chemical processes. Thoroughly revised and updated, this
much-anticipated Second Edition addresses the rapid academic and industrial
development of chemical reaction engineering. Offering a systematic development
of the chemical reaction engineering concept, this volume explores: essential
stoichiometric, kinetic, and thermodynamic terms needed in the analysis of
chemical reactors homogeneous and heterogeneous reactors reactor optimization
aspects residence time distributions and non-ideal flow conditions in industrial
reactors solutions of algebraic and ordinary differential equation systems gas- and
liquid-phase diffusion coefficients and gas-film coefficients correlations for gas-
liquid systems solubilities of gases in liquids guidelines for laboratory reactors and
the estimation of kinetic parameters The authors pay special attention to the exact
formulations and derivations of mass energy balances and their numerical
solutions. Richly illustrated and containing exercises and solutions covering a
number of processes, from oil refining to the development of specialty and fine
chemicals, the text provides a clear understanding of chemical reactor analysis
and design.

Chemical Engineering Computation with MATLAB®

The third edition of Chemical Fate and Transport in the Environment—winner of a
2015 Textbook Excellence Award (Texty) from The Text and Academic Authors
Association—explains the fundamental principles of mass transport, chemical
partitioning, and chemical/biological transformations in surface waters, in soil and
groundwater, and in air. Each of these three major environmental media is
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introduced by descriptive overviews, followed by a presentation of the controlling
physical, chemical, and biological processes. The text emphasizes intuitively based
mathematical models for chemical transport and transformations in the
environment, and serves both as a textbook for senior undergraduate and
graduate courses in environmental science and engineering, and as a standard
reference for environmental practitioners. Winner of a 2015 Texty Award from the
Text and Academic Authors Association Includes many worked examples as well as
extensive exercises at the end of each chapter Illustrates the interconnections and
similarities among environmental media through its coverage of surface waters,
the subsurface, and the atmosphere Written and organized concisely to map to a
single-semester course Discusses and builds upon fundamental concepts, ensuring
that the material is accessible to readers who do not have an extensive
background in environmental science

Chemical Reaction Engineering and Reactor Technology

Chemical Reaction Engineering: Essentials, Exercises and Examples presents the
essentials of kinetics, reactor design and chemical reaction engineering for
undergraduate students. Concise and didactic in its approach, it features over 70
resolved examples and many exercises.The work is organized in two parts: in the
first part kinetics is presented

Principles and Modern Applications of Mass Transfer
Operations

Learn Chemical Reaction Engineering through Reasoning, Not Memorization
Essentials of Chemical Reaction Engineering is a complete yet concise, modern
introduction to chemical reaction engineering for undergraduate students. While
the classic Elements of Chemical Reaction Engineering, Fourth Edition, is still
available, H. Scott Fogler distilled that larger text into this volume of essential
topics for undergraduate students. Fogler’s unique way of presenting the material
helps students gain a deep, intuitive understanding of the field’s essentials through
reasoning, not memorization. He especially focuses on important new energy and
safety issues, ranging from solar and biomass applications to the avoidance of
runaway reactions. Thoroughly classroom tested, this text reflects feedback from
hundreds of students at the University of Michigan and other leading universities. It
also provides new resources to help students discover how reactors behave in
diverse situations. Coverage includes Crucial safety topics, including ammonium
nitrate CSTR explosions, nitroaniline and T2 Laboratories batch reactor runaways,
and SAChE/CCPS resources Greater emphasis on safety: following the
recommendations of the Chemical Safety Board (CSB) 2 case studies from plant
explosions and two homework problems which discuss another explosion. Solar
energy conversions: chemical, thermal, and catalytic water spilling Algae
production for biomass Mole balances: batch, continuous-flow, and industrial
reactors Conversion and reactor sizing: design equations, reactors in series, and
more Rate laws and stoichiometry Isothermal reactor design: conversion and molar
flow rates Collection and analysis of rate data Multiple reactions: parallel, series,
and complex reactions; membrane reactors; and more Reaction mechanisms,
pathways, bioreactions, and bioreactors Catalysis and catalytic reactors
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Nonisothermal reactor design: steady-state energy balance and adiabatic PFR
applications Steady-state nonisothermal reactor design: flow reactors with heat
exchange

Chemical Reactions and Chemical Reactors

Market_Desc: · Chemical Engineers in Chemical, Nuclear and Biomedical Industries
Special Features: · Emphasis is placed throughout on the development of common
design strategy for all systems, homogeneous and heterogeneous· This edition
features new topics on biochemical systems, reactors with fluidized solids,
gas/liquid reactors, and more on non ideal flow· The book explains why certain
assumptions are made, why an alternative approach is not used, and to indicate
the limitations of the treatment when applied to real situations About The Book:
Chemical reaction engineering is concerned with the exploitation of chemical
reactions on a commercial scale. Its goal is the successful design and operation of
chemical reactors. This text emphasizes qualitative arguments, simple design
methods, graphical procedures, and frequent comparison of capabilities of the
major reactor types. Simple ideas are treated first, and are then extended to the
more complex.

Fundamentals of Nuclear Science and Engineering Second
Edition

The Second Edition features new problems that engage readers in contemporary
reactor design Highly praised by instructors, students, and chemical engineers,
Introduction to Chemical Engineering Kinetics & Reactor Design has been
extensively revised and updated in this Second Edition. The text continues to offer
a solid background in chemical reaction kinetics as well as in material and energy
balances, preparing readers with the foundation necessary for success in the
design of chemical reactors. Moreover, it reflects not only the basic engineering
science, but also the mathematical tools used by today’s engineers to solve
problems associated with the design of chemical reactors. Introduction to Chemical
Engineering Kinetics & Reactor Design enables readers to progressively build their
knowledge and skills by applying the laws of conservation of mass and energy to
increasingly more difficult challenges in reactor design. The first one-third of the
text emphasizes general principles of chemical reaction kinetics, setting the stage
for the subsequent treatment of reactors intended to carry out homogeneous
reactions, heterogeneous catalytic reactions, and biochemical transformations.
Topics include: Thermodynamics of chemical reactions Determination of reaction
rate expressions Elements of heterogeneous catalysis Basic concepts in reactor
design and ideal reactor models Temperature and energy effects in chemical
reactors Basic and applied aspects of biochemical transformations and bioreactors
About 70% of the problems in this Second Edition are new. These problems,
frequently based on articles culled from the research literature, help readers
develop a solid understanding of the material. Many of these new problems also
offer readers opportunities to use current software applications such as Mathcad
and MATLAB®. By enabling readers to progressively build and apply their
knowledge, the Second Edition of Introduction to Chemical Engineering Kinetics &
Reactor Design remains a premier text for students in chemical engineering and a
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valuable resource for practicing engineers.

Principles of Organic Synthesis

Combines academic theory with practical industry experience Updated to include
the latest regulations and references Covers hazard identification, risk assessment,
and inherent safety Case studies and problem sets enhance learning Long-awaited
revision of the industry best seller. This fully revised second edition of Chemical
Process Safety: Fundamentals with Applications combines rigorous academic
methods with real-life industrial experience to create a unique resource for
students and professionals alike. The primary focus on technical fundamentals of
chemical process safety provides a solid groundwork for understanding, with full
coverage of both prevention and mitigation measures. Subjects include: Toxicology
and industrial hygiene Vapor and liquid releases and dispersion modeling
Flammability characterization Relief and explosion venting In addition to an
overview of government regulations, the book introduces the resources of the
AICHE Center for Chemical Process Safety library. Guidelines are offered for hazard
identification and risk assessment. The book concludes with case histories drawn
directly from the authors' experience in the field. A perfect reference for industry
professionals, Chemical Process Safety: Fundamentals with Applications, Second
Edition is also ideal for teaching at the graduate and senior undergraduate levels.
Each chapter includes 30 problems, and a solutions manual is now available for
instructors.

Chemical Reaction Engineering

Bioprocess Engineering involves the design and development of equipment and
processes for the manufacturing of products such as food, feed, pharmaceuticals,
nutraceuticals, chemicals, and polymers and paper from biological materials. It
also deals with studying various biotechnological processes. "Bioprocess Kinetics
and Systems Engineering" first of its kind contains systematic and comprehensive
content on bioprocess kinetics, bioprocess systems, sustainability and reaction
engineering. Dr. Shijie Liu reviews the relevant fundamentals of chemical kinetics-
including batch and continuous reactors, biochemistry, microbiology, molecular
biology, reaction engineering, and bioprocess systems engineering- introducing
key principles that enable bioprocess engineers to engage in the analysis,
optimization, design and consistent control over biological and chemical
transformations. The quantitative treatment of bioprocesses is the central theme
of this book, while more advanced techniques and applications are covered with
some depth. Many theoretical derivations and simplifications are used to
demonstrate how empirical kinetic models are applicable to complicated
bioprocess systems. Contains extensive illustrative drawings which make the
understanding of the subject easy Contains worked examples of the various
process parameters, their significance and their specific practical use Provides the
theory of bioprocess kinetics from simple concepts to complex metabolic pathways
Incorporates sustainability concepts into the various bioprocesses

Essentials of Chemical Reaction Engineering
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Filling a longstanding gap for graduate courses in the field, Chemical Reaction
Engineering: Beyond the Fundamentals covers basic concepts as well as
complexities of chemical reaction engineering, including novel techniques for
process intensification. The book is divided into three parts: Fundamentals
Revisited, Building on Fundamentals, and Beyon

Encyclopedia of Spectroscopy and Spectrometry

Since the publication of the bestselling first edition, there have been numerous
advances in the field of nuclear science. In medicine, accelerator based
teletherapy and electron-beam therapy have become standard. New demands in
national security have stimulated major advances in nuclear instrumentation.An
ideal introduction to the fundamentals of nuclear science and engineering, this
book presents the basic nuclear science needed to understand and quantify an
extensive range of nuclear phenomena. New to the Second Edition— A chapter on
radiation detection by Douglas McGregor Up-to-date coverage of radiation hazards,
reactor designs, and medical applications Flexible organization of material that
allows for quick reference This edition also takes an in-depth look at particle
accelerators, nuclear fusion reactions and devices, and nuclear technology in
medical diagnostics and treatment. In addition, the author discusses applications
such as the direct conversion of nuclear energy into electricity. The breadth of
coverage is unparalleled, ranging from the theory and design characteristics of
nuclear reactors to the identification of biological risks associated with ionizing
radiation. All topics are supplemented with extensive nuclear data compilations to
perform a wealth of calculations. Providing extensive coverage of physics, nuclear
science, and nuclear technology of all types, this up-to-date second edition of
Fundamentals of Nuclear Science and Engineering is a key reference for any
physicists or engineer.

Elements of Polymer Science & Engineering

Chemical Fate and Transport in the Environment

A facility is only as efficient and profitable as the equipment that is in it: this highly
influential book is a powerful resource for chemical, process, or plant engineers
who need to select, design or configures plant sucessfully and profitably. It
includes updated information on design methods for all standard equipment, with
an emphasis on real-world process design and performance. The comprehensive
and influential guide to the selection and design of a wide range of chemical
process equipment, used by engineers globally • Copious examples of successful
applications, with supporting schematics and data to illustrate the functioning and
performance of equipment Revised edition, new material includes updated
equipment cost data, liquid-solid and solid systems, and the latest information on
membrane separation technology Provides equipment rating forms and
manufacturers’ data, worked examples, valuable shortcut methods, rules of
thumb, and equipment rating forms to demonstrate and support the design
process Heavily illustrated with many line drawings and schematics to aid
understanding, graphs and tables to illustrate performance data
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Reaction Engineering

Until now, the literature has offered a rather limited approach to the use of
fundamental kinetics and their application to catalytic reactions. Subsequently, this
book spans the full range from fundamentals of kinetics and heterogeneous
catalysis via modern experimental and theoretical results of model studies to their
equivalent large-scale industrial production processes. The result is key knowledge
for students at technical universities and professionals already working in industry.
' such an enterprise will be of great value to the community, to professionals as
well as graduate and undergraduate students attempting to move into the field of
modern catalysis and kinetics. I strongly recommend you publish this book based
on the proposal.' - Prof. Dr. G. A. Samorjai, University of California 'Both authors
are well respected specialists, with a very long record of original top-quality work
and an international reputation. A book from these authors will be considered an
authoritative piece of work, I definitely support this project and I am looking
forward to use the book when published.' - Prof. Dr. D. E. Resasco, University of
Oklahoma 'I wholly support the proposed project. The authors are very competent
young colleagues and there is a real need for such a textbook' - Prof. Dr. G. Ertl,
Fritz-Haber-Institut, Max-Planck-Gesellschaft, Berlin

Elements of Chemical Reaction Engineering

Reaction Engineering clearly and concisely covers the concepts and models of
reaction engineering and then applies them to real-world reactor design. The book
emphasizes that the foundation of reaction engineering requires the use of kinetics
and transport knowledge to explain and analyze reactor behaviors. The authors
use readily understandable language to cover the subject, leaving readers with a
comprehensive guide on how to understand, analyze, and make decisions related
to improving chemical reactions and chemical reactor design. Worked examples,
and over 20 exercises at the end of each chapter, provide opportunities for readers
to practice solving problems related to the content covered in the book.
Seamlessly integrates chemical kinetics, reaction engineering, and reactor analysis
to provide the foundation for optimizing reactions and reactor design Compares
and contrasts three types of ideal reactors, then applies reaction engineering
principles to real reactor design Covers advanced topics, like microreactors,
reactive distillation, membrane reactors, and fuel cells, providing the reader with a
broader appreciation of the applications of reaction engineering principles and
methods

Chemical Reaction Engineering

The literature on cavitation chemistry is ripe with conjectures, possibilities, heuris
tic arguments, and intelligent guesses. The chemical effects of cavitation have
been explained by means of many theories, consisting of empirical constants,
adjustable parameters, and the like. The chemists working with cavitation
chemistry agree that the phenomenon is very complex and system specific.
Mathematicians and physi cists have offered partial solutions to the observed
phenomena on the basis of cavitation parameters, whereas chemists have
attempted explanations based on the modes of reaction and the detection of
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intermediate chemical species. Nevertheless, no one has been able to formulate a
unified theme, however crude, for its effects on the basis of the known parameters,
such as cavitation and transient chemistry involving extremely high temperatures
of nanosecond durations. When one surveys the literature on cavitation-assisted
reactions, it is clear that the approach so far has been "Edisonian" in nature. While
a large number of reactions have showed either enhanced yields or reduced
reaction times, many reactions have remained unaffected in the presence of
cavitation. The success or failure of cavitation reactions ultimately depends on the
collapse of the cavity. Cavitation chemistry is based on the principles of the
formation of small transient cavities, their growth and implosion, which produce
chemical reactions caused by the generation of extreme pressures and
temperatures and a high degree of micro turbulence.

Analysis, Synthesis and Design of Chemical Processes

The Engineering of Chemical Reactions

The book presents in a clear and concise manner the fundamentals of chemical
reaction engineering. The structure of the book allows the student to solve reaction
engineering problems through reasoning rather than through memorization and
recall of numerous equations, restrictions, and conditions under which each
equation applies. The fourth edition contains more industrial chemistry with real
reactors and real engineering and extends the wide range of applications to which
chemical reaction engineering principles can be applied (i.e., cobra bites,
medications, ecological engineering)

Chemical Reaction Engineering

Enzymes are giant macromolecules which catalyse biochemical reactions. They are
remarkable in many ways. Their three-dimensional structures are highly complex,
yet they are formed by spontaneous folding of a linear polypeptide chain. Their
catalytic properties are far more impressive than synthetic catalysts which operate
under more extreme conditions. Each enzyme catalyses a single chemical reaction
on a particular chemical substrate with very high enantioselectivity and
enantiospecificity at rates which approach “catalytic perfection”. Living cells are
capable of carrying out a huge repertoire of enzyme-catalysed chemical reactions,
some of which have little or no precedent in organic chemistry. The popular
textbook Introduction to Enzyme and Coenzyme Chemistry has been thoroughly
updated to include information on the most recent advances in our understanding
of enzyme action, with additional recent examples from the literature used to
illustrate key points. A major new feature is the inclusion of two-colour figures, and
the addition of over 40 new figures of the active sites of enzymes discussed in the
text, in order to illustrate the interplay between enzyme structure and function.
This new edition provides a concise but comprehensive account from the
perspective of organic chemistry, what enzymes are, how they work, and how they
catalyse many of the major classes of enzymatic reactions, and will continue to
prove invaluable to both undergraduate and postgraduate students of organic, bio-
organic and medicinal chemistry, chemical biology, biochemistry and
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biotechnology.

Chemical Reaction Engineering

This book is designed for those who have had no more than a brief introduction to
organic chemistry and who require a broad understanding of the subject. The book
is in two parts. In Part I, reaction mechanism is set in its wider context of the basic
principles and concepts that underlie chemical reactions: chemical
thermodynamics, structural theory, theories of reaction kinetics, mechanism itself
and stereochemistry. In Part II these principles and concepts are applied to the
formation of particular types of bonds, groupings, and compounds. The final
chapter in Part II describes the planning and detailed execution of the multi-step
syntheses of several complex, naturally occurring compounds.

Chemical Process Safety

Chemical reaction engineering is concerned with the exploitation of chemical
reactions on a commercial scale. It's goal is the successful design and operation of
chemical reactors. This text emphasizes qualitative arguments, simple design
methods, graphical procedures, and frequent comparison of capabilities of the
major reactor types. Simple ideas are treated first, and are then extended to the
more complex.
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