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CHEMICAL REACTION ENGINEERING
BEYOND THE FUNDAMENTALS
CRC Press 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 Beyond the Fundamentals. Part I:
Fundamentals Revisited reviews the salient features of an undergraduate course, introducing concepts essential to reactor design,
such as mixing, unsteady-state operations, multiple steady states, and complex reactions. Part II: Building on Fundamentals is
devoted to "skill building," particularly in the area of catalysis and catalytic reactions. It covers chemical thermodynamics,
emphasizing the thermodynamics of adsorption and complex reactions; the fundamentals of chemical kinetics, with special emphasis
on microkinetic analysis; and heat and mass transfer eﬀects in catalysis, including transport between phases, transfer across
interfaces, and eﬀects of external heat and mass transfer. It also contains a chapter that provides readers with tools for making
accurate kinetic measurements and analyzing the data obtained. Part III: Beyond the Fundamentals presents material not commonly
covered in textbooks, addressing aspects of reactors involving more than one phase. It discusses solid catalyzed ﬂuid-phase reactions
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in ﬁxed-bed and ﬂuidized-bed reactors, gas–solid noncatalytic reactions, reactions involving at least one liquid phase (gas–liquid and
liquid–liquid), and multiphase reactions. This section also describes membrane-assisted reactor engineering, combo reactors,
homogeneous catalysis, and phase-transfer catalysis. The ﬁnal chapter provides a perspective on future trends in reaction
engineering.

CHEMICAL REACTION ENGINEERING
BEYOND THE FUNDAMENTALS
CreateSpace This updated and expanded second edition of the Chemical Reaction Engineering: Beyond the Fundamentals provides a
user-friendly introduction to the subject, Taking a clear structural framework, it guides the reader through the subject's core elements.
A ﬂowing writing style combines with the use of illustrations and diagrams throughout the text to ensure the reader understands even
the most complex of concepts. This succinct and enlightening overview is a required reading for all those interested in the subject .
We hope you ﬁnd this book useful in shaping your future career & Business. Feel free to send us your inquiries related to our
publications to info@pwpublishers.pw

CHEMICAL REACTION ENGINEERING
BEYOND THE FUNDAMENTALS
CRC Press 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

CHEMICAL REACTION ENGINEERING AND REACTOR TECHNOLOGY, SECOND EDITION
CRC Press 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
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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.

FUNDAMENTALS OF CHEMICAL ENGINEERING THERMODYNAMICS
WITH APPLICATIONS TO CHEMICAL PROCESSES
Pearson Education 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

ORDINARY DIFFERENTIAL EQUATIONS: BASICS AND BEYOND
Springer This book develops the theory of ordinary diﬀerential equations (ODEs), starting from an introductory level (with no prior
experience in ODEs assumed) through to a graduate-level treatment of the qualitative theory, including bifurcation theory (but not
chaos). While proofs are rigorous, the exposition is reader-friendly, aiming for the informality of face-to-face interactions. A unique
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feature of this book is the integration of rigorous theory with numerous applications of scientiﬁc interest. Besides providing
motivation, this synthesis clariﬁes the theory and enhances scientiﬁc literacy. Other features include: (i) a wealth of exercises at
various levels, along with commentary that explains why they matter; (ii) ﬁgures with consistent color conventions to identify
nullclines, periodic orbits, stable and unstable manifolds; and (iii) a dedicated website with software templates, problem solutions, and
other resources supporting the text (www.math.duke.edu/ode-book). Given its many applications, the book may be used comfortably
in science and engineering courses as well as in mathematics courses. Its level is accessible to upper-level undergraduates but still
appropriate for graduate students. The thoughtful presentation, which anticipates many confusions of beginning students, makes the
book suitable for a teaching environment that emphasizes self-directed, active learning (including the so-called inverted classroom).

PROCESS TECHNOLOGY
AN INTRODUCTION
Walter de Gruyter GmbH & Co KG Process Technology provides a general overview about chemical and biochemical process
technology. It focuses on the structure and development of production processes, main technological operations and the important
aspects of process economics. The theoretical foundations in each chapter are supplemented by case studies and examples in a clear
and instructive manner to illustrate the practical aspects. The author highlights operating principles, reasons for application and
available industrial equipment of technological operations. Aim is to facilitate those without a process technology background in multidisciplinary cooperation with (bio-) chemical engineers by providing an overview of this exciting ﬁeld. The textbook is organized into
seven distinct parts: Structure of the chemical industry and (bio-) chemical processes (Bio-) Chemical reaction engineering Molecular
separations (distillation, extraction, absorption, adsorption) Mechanical separations (ﬁltration, sedimentation, membranes) Particle
and ﬁnal product manufacturing Development, scale-up, design and safety of processes Major industrial process descriptions

INTEGRATED DESIGN AND SIMULATION OF CHEMICAL PROCESSES
Elsevier This comprehensive work shows how to design and develop innovative, optimal and sustainable chemical processes by
applying the principles of process systems engineering, leading to integrated sustainable processes with 'green' attributes. Generic
systematic methods are employed, supported by intensive use of computer simulation as a powerful tool for mastering the complexity
of physical models. New to the second edition are chapters on product design and batch processes with applications in specialty
chemicals, process intensiﬁcation methods for designing compact equipment with high energetic eﬃciency, plantwide control for
managing the key factors aﬀecting the plant dynamics and operation, health, safety and environment issues, as well as sustainability
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analysis for achieving high environmental performance. All chapters are completely rewritten or have been revised. This new edition is
suitable as teaching material for Chemical Process and Product Design courses for graduate MSc students, being compatible with
academic requirements world-wide. The inclusion of the newest design methods will be of great value to professional chemical
engineers. Systematic approach to developing innovative and sustainable chemical processes Presents generic principles of process
simulation for analysis, creation and assessment Emphasis on sustainable development for the future of process industries

FLOW CHEMISTRY – FUNDAMENTALS
Walter de Gruyter GmbH & Co KG The fully up-dated edition of the two-volume work covers both the theoretical foundation as well as
the practical aspects. Presenting the complete insight into driving a chemical reaction provides a deep understanding for new
potential technologies. Updated overview on devices and new key concepts of experimental procedures. Vol. 2: Applications.

FUNDAMENTALS OF CHEMICAL REACTION ENGINEERING
Courier Corporation 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.

BEYOND THE MOLECULAR FRONTIER
CHALLENGES FOR CHEMISTRY AND CHEMICAL ENGINEERING
National Academies Press Chemistry and chemical engineering have changed signiﬁcantly in the last decade. They have broadened
their scopeâ€"into biology, nanotechnology, materials science, computation, and advanced methods of process systems engineering
and controlâ€"so much that the programs in most chemistry and chemical engineering departments now barely resemble the classical
notion of chemistry. Beyond the Molecular Frontier brings together research, discovery, and invention across the entire spectrum of
the chemical sciencesâ€"from fundamental, molecular-level chemistry to large-scale chemical processing technology. This reﬂects the
way the ﬁeld has evolved, the synergy at universities between research and education in chemistry and chemical engineering, and
the way chemists and chemical engineers work together in industry. The astonishing developments in science and engineering during
the 20th century have made it possible to dream of new goals that might previously have been considered unthinkable. This book
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identiﬁes the key opportunities and challenges for the chemical sciences, from basic research to societal needs and from terrorism
defense to environmental protection, and it looks at the ways in which chemists and chemical engineers can work together to
contribute to an improved future.

BIOPROCESS ENGINEERING
KINETICS, SUSTAINABILITY, AND REACTOR DESIGN
Elsevier Bioprocess Engineering: Kinetics, Sustainability, and Reactor Design, Second Edition, provides a comprehensive resource on
bioprocess kinetics, bioprocess systems, sustainability, and reaction engineering. Author Dr. Shijie Liu reviews the relevant
fundamentals of chemical kinetics, batch and continuous reactors, biochemistry, microbiology, molecular biology, reaction
engineering, and bioprocess systems engineering, also introducing key principles that enable bioprocess engineers to engage in
analysis, optimization, and design with consistent control over biological and chemical transformations. The quantitative treatment of
bioprocesses is the central theme in this book, with more advanced techniques and applications being covered in depth. This updated
edition reﬂects advances that are transforming the ﬁeld, ranging from genetic sequencing, to new techniques for producing proteins
from recombinant DNA, and from green chemistry, to process stability and sustainability. The book introduces techniques with broad
applications, including the conversion of renewable biomass, the production of chemicals, materials, pharmaceuticals, biologics, and
commodities, medical applications, such as tissue engineering and gene therapy, and solving critical environmental problems.
Includes the mechanistic description of biotransformations and chemical transformations Provides quantitative descriptions of
bioprocesses Contains extensive illustrative drawings, which make the understanding of the subject easy Includes bioprocess kinetics
and reactor analysis Contains examples of the various process parameters, their signiﬁcance, and their speciﬁc practical use
Incorporates sustainability concepts into the various bioprocesses

FUNDAMENTALS OF CHEMICAL REACTOR ENGINEERING
A MULTI-SCALE APPROACH
John Wiley & Sons A comprehensive introduction to chemical reactor engineering from an industrial perspective In Fundamentals of
Chemical Reactor Engineering: A Multi-Scale Approach, a distinguished team of academics delivers a thorough introduction to
foundational concepts in chemical reactor engineering. It oﬀers readers the tools they need to develop a ﬁrm grasp of the kinetics and
thermodynamics of reactions, hydrodynamics, transport processes, and heat and mass transfer resistances in a chemical reactor. This
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textbook describes the interaction of reacting molecules on the molecular scale and uses real-world examples to illustrate the
principles of chemical reactor analysis and heterogeneous catalysis at every scale. It includes a strong focus on new approaches to
process intensiﬁcation, the modeling of multifunctional reactors, structured reactor types, and the importance of hydrodynamics and
transport processes in a chemical reactor. With end-of-chapter problem sets and multiple open-ended case studies to promote critical
thinking, this book also oﬀers supplementary online materials and an included instructor’s manual. Readers will also ﬁnd: A thorough
introduction to the rate concept and species conservation equations in reactors, including chemical and ﬂow reactors and the
stoichiometric relations between reacting species A comprehensive exploration of reversible reactions and chemical equilibrium,
including the thermodynamics of chemical reactions and diﬀerent forms of the equilibrium constant Practical discussions of chemical
kinetics and analysis of batch reactors, including batch reactor data analysis In-depth examinations of ideal ﬂow reactors, CSTR, and
plug ﬂow reactor models Ideal for undergraduate and graduate chemical engineering students studying chemical reactor engineering,
chemical engineering kinetics, heterogeneous catalysis, and reactor design, Fundamentals of Chemical Reactor Engineering is also an
indispensable resource for professionals and students in food, environmental, and materials engineering.

THE FUNDAMENTALS OF PROCESS INTENSIFICATION
John Wiley & Sons This advanced textbook covering the fundamentals and industry applications of process intensiﬁcation (PI)
discusses both the theoretical and conceptual basis of the discipline. Since interdisciplinarity is a key feature of PI, the material
contained in the book reaches far beyond the classical area of chemical engineering. Developments in other relevant disciplines, such
as chemistry, catalysis, energy technology, applied physics, electronics and materials science, are extensively described and
discussed, while maintaining a chemical engineering perspective. Divided into three major parts, the ﬁrst introduces the PI principles
in detail and illustrates them using practical examples. The second part is entirely devoted to fundamental approaches of PI in four
domains: spatial, thermodynamic, functional and temporal. The third and ﬁnal part explores the methodology for applying
fundamental PI approaches in practice. As well as detailing technologies, the book focuses on safety, energy and environmental
issues, giving guidance on how to incorporate PI in plant design and operation -- safely, eﬃciently and eﬀectively.

FUNDAMENTALS OF FOOD REACTION TECHNOLOGY
Royal Society of Chemistry Food processing has moved on from being a craft to a modern technology. In order to meet the sensory
quality, safety, nutrition, health, economy and novelty demanded of food products by consumers, it is necessary to improve food
processing operations. This improvement involves better prediction and control of the changes that occur during the processing of
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food materials, and the rates of changes and the factors that inﬂuence them. This book introduces the methods of reaction
technology, illustrating what has been and can be applied in real situations. It builds a framework for the application of reaction
technology, and uses this in a straightforward way, with understandable examples set within an industrial context. The book starts by
setting out the general principles governing change in the nature and chemistry of a food constituent, and extends this to include the
dynamics of the reactions of the many chemical constituents of food raw materials and ingredients. Fundamentals of Food Reaction
Technology is intended for those working in process design, organisation and control, and will give technical managers an overall view
of how the application of reaction technology in the future can lead to a "high tech" food industry. It will also be a valuable guide for
students, lecturers and practitioners in development and process technology and engineering.

BEYOND THE MOLECULAR FRONTIER
CHALLENGES FOR CHEMISTRY AND CHEMICAL ENGINEERING
National Academies Press Chemistry and chemical engineering have changed signiﬁcantly in the last decade. They have broadened
their scopeâ€"into biology, nanotechnology, materials science, computation, and advanced methods of process systems engineering
and controlâ€"so much that the programs in most chemistry and chemical engineering departments now barely resemble the classical
notion of chemistry. Beyond the Molecular Frontier brings together research, discovery, and invention across the entire spectrum of
the chemical sciencesâ€"from fundamental, molecular-level chemistry to large-scale chemical processing technology. This reﬂects the
way the ﬁeld has evolved, the synergy at universities between research and education in chemistry and chemical engineering, and
the way chemists and chemical engineers work together in industry. The astonishing developments in science and engineering during
the 20th century have made it possible to dream of new goals that might previously have been considered unthinkable. This book
identiﬁes the key opportunities and challenges for the chemical sciences, from basic research to societal needs and from terrorism
defense to environmental protection, and it looks at the ways in which chemists and chemical engineers can work together to
contribute to an improved future.

ENGINEERING COMBUSTION ESSENTIALS
Cambridge Scholars Publishing Whether in the Stone Age or in Greek mythology, ﬁre has always been the essence of life. As G.G.
Brown put it in 1928, “Combustion is without exaggeration the most important reaction to the human race. All human and animal
existence depends upon combustion as its course of energy.” This book provides a detailed description of the elements of combustion,
oﬀering descriptive ﬁgures, illustrative quips, and analogies to facilitate understanding. It begins with some historical highlights of the
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understanding of combustion and technological progresses. It then discusses the thermodynamic and chemical kinetics underlying the
fast chemical reactions, before expounding on the fundamental combustion wave, or ﬂame. After this, the book moves onto the
premixed turbulent ﬂame and the spark-ignited turbulent ﬂame, before considering the diﬀusion-controlled, non-premixed ﬂame in
both laminar and turbulent forms. The book concludes with explanations of wonderful natural combustion, ﬁre, ﬁre-retarding slime and
DNA, and the amazing bombardier beetle.

TRANSPORT PHENOMENA FUNDAMENTALS, THIRD EDITION
CRC Press The third edition of Transport Phenomena Fundamentals continues with its streamlined approach to the subject of transport
phenomena, based on a uniﬁed treatment of heat, mass, and momentum transport using a balance equation approach. The new
edition makes more use of modern tools for working problems, such as COMSOL®, Maple®, and MATLAB®. It introduces new
problems at the end of each chapter and sorts them by topic for ease of use. It also presents new concepts to expand the utility of the
text beyond chemical engineering. The text is divided into two parts, which can be used for teaching a two-term course. Part I covers
the balance equation in the context of diﬀusive transport—momentum, energy, mass, and charge. Each chapter adds a term to the
balance equation, highlighting that term's eﬀects on the physical behavior of the system and the underlying mathematical description.
Chapters familiarize students with modeling and developing mathematical expressions based on the analysis of a control volume, the
derivation of the governing diﬀerential equations, and the solution to those equations with appropriate boundary conditions. Part II
builds on the diﬀusive transport balance equation by introducing convective transport terms, focusing on partial, rather than ordinary,
diﬀerential equations. The text describes paring down the microscopic equations to simplify the models and solve problems, and it
introduces macroscopic versions of the balance equations for when the microscopic approach fails or is too cumbersome. The text
discusses the momentum, Bournoulli, energy, and species continuity equations, including a brief description of how these equations
are applied to heat exchangers, continuous contactors, and chemical reactors. The book also introduces the three fundamental
transport coeﬃcients: the friction factor, the heat transfer coeﬃcient, and the mass transfer coeﬃcient in the context of boundary
layer theory. The ﬁnal chapter covers the basics of radiative heat transfer, including concepts such as blackbodies, graybodies,
radiation shields, and enclosures. The third edition incorporates many changes to the material and includes updated discussions and
examples and more than 70 new homework problems.

MOVING FINITE ELEMENT METHOD
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FUNDAMENTALS AND APPLICATIONS IN CHEMICAL ENGINEERING
CRC Press This book focuses on process simulation in chemical engineering with a numerical algorithm based on the moving ﬁnite
element method (MFEM). It oﬀers new tools and approaches for modeling and simulating time-dependent problems with moving fronts
and with moving boundaries described by time-dependent convection-reaction-diﬀusion partial diﬀerential equations in one or twodimensional space domains. It provides a comprehensive account of the development of the moving ﬁnite element method, describing
and analyzing the theoretical and practical aspects of the MFEM for models in 1D, 1D+1d, and 2D space domains. Mathematical
models are universal, and the book reviews successful applications of MFEM to solve engineering problems. It covers a broad range of
application algorithm to engineering problems, namely on separation and reaction processes presenting and discussing relevant
numerical applications of the moving ﬁnite element method derived from real-world process simulations.

ELEMENTS OF CHEMICAL REACTION ENGINEERING
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)

DEPARTMENT OF THE INTERIOR AND RELATED AGENCIES APPROPRIATIONS FOR 1992
HEARINGS BEFORE A SUBCOMMITTEE OF THE COMMITTEE ON APPROPRIATIONS, HOUSE OF
REPRESENTATIVES, ONE HUNDRED SECOND CONGRESS, FIRST SESSION
DEPARTMENT OF THE INTERIOR AND RELATED AGENCIES APPROPRIATIONS FOR 1992: JUSTIFICATION OF THE
BUDGET ESTIMATES, OFFICE OF THE SECRETARY
JUSTIFICATION OF THE BUDGET ESTIMATES, OFFICE OF THE SECRETARY
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FUNDAMENTALS OF CHEMICAL ENGINEERING THERMODYNAMICS, SI EDITION
Cengage Learning A brand new book, FUNDAMENTALS OF CHEMICAL ENGINEERING THERMODYNAMICS makes the abstract subject of
chemical engineering 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 two-semester 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 problemsolving, 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.

ESSENTIALS OF ENVIRONMENTAL ENGINEERING
Bernan Press Essentials of Environmental Engineering is designed for use in an introductory university undergrad course. This book
introduces environmental engineering as a profession applying science and math theories to describe and explore the relationship
between environmental science and environmental engineering. Environmental engineers work to sustain human existence by
balancing human needs from impacts on the environment with the natural state of the environment. In the face of global pollution,
diminishing natural resources, increased population growth (especially in disadvantaged countries), geopolitical warfare, global
climate change (cyclical and/or human-caused), and other environmental problems, it is clear that we live in a world that is
undergoing rapid ecological transformation. Because of these rapid changes, the role of environmental engineering has become
increasingly prominent. Moreover, advances in technology have created a broad array of modern environmental issues. To mitigate
these issues, we must capitalize on environmental protection and remediation opportunities presented by technology. Essentials of
Environmental Engineering addresses these very issues. It was written with the student in mind. Complex topics are explained in an
easy-to understand format and style. Numerous examples are given and chapter review questions along with solutions are provided in
the text.
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TRANSPORT PHENOMENA FUNDAMENTALS
CRC Press The fourth edition of Transport Phenomena Fundamentals continues with its streamlined approach to the subject, based on
a uniﬁed treatment of heat, mass, and momentum transport using a balance equation approach. The new edition includes more
worked examples within each chapter and adds conﬁdence-building problems at the end of each chapter. Some numerical solutions
are included in an appendix for students to check their comprehension of key concepts. Additional resources online include exercises
that can be practiced using a wide range of software programs available for simulating engineering problems, such as, COMSOL®,
Maple®, Fluent, Aspen, Mathematica, Python and MATLAB®, lecture notes, and past exams. This edition incorporates a wider range of
problems to expand the utility of the text beyond chemical engineering. The text is divided into two parts, which can be used for
teaching a two-term course. Part I covers the balance equation in the context of diﬀusive transport—momentum, energy, mass, and
charge. Each chapter adds a term to the balance equation, highlighting that term's eﬀects on the physical behavior of the system and
the underlying mathematical description. Chapters familiarize students with modeling and developing mathematical expressions
based on the analysis of a control volume, the derivation of the governing diﬀerential equations, and the solution to those equations
with appropriate boundary conditions. Part II builds on the diﬀusive transport balance equation by introducing convective transport
terms, focusing on partial, rather than ordinary, diﬀerential equations. The text describes paring down the full, microscopic equations
governing the phenomena to simplify the models and develop engineering solutions, and it introduces macroscopic versions of the
balance equations for use where the microscopic approach is either too diﬃcult to solve or would yield much more information that is
actually required. The text discusses the momentum, Bernoulli, energy, and species continuity equations, including a brief description
of how these equations are applied to heat exchangers, continuous contactors, and chemical reactors. The book introduces the three
fundamental transport coeﬃcients: the friction factor, the heat transfer coeﬃcient, and the mass transfer coeﬃcient in the context of
boundary layer theory. Laminar ﬂow situations are treated ﬁrst followed by a discussion of turbulence. The ﬁnal chapter covers the
basics of radiative heat transfer, including concepts such as blackbodies, graybodies, radiation shields, and enclosures.

ESSENTIALS OF CHEMISTRY
Bookboon

ELECTROCHEMICAL ENGINEERING
John Wiley & Sons A Comprehensive Reference for Electrochemical Engineering Theory and Application From chemical and electronics
manufacturing, to hybrid vehicles, energy storage, and beyond, electrochemical engineering touches many industries—any many
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lives—every day. As energy conservation becomes of central importance, so too does the science that helps us reduce consumption,
reduce waste, and lessen our impact on the planet. Electrochemical Engineering provides a reference for scientists and engineers
working with electrochemical processes, and a rigorous, thorough text for graduate students and upper-division undergraduates.
Merging theoretical concepts with widespread application, this book is designed to provide critical knowledge in a real-world context.
Beginning with the fundamental principles underpinning the ﬁeld, the discussion moves into industrial and manufacturing processes
that blend central ideas to provide an advanced understanding while explaining observable results. Fully-worked illustrations simplify
complex processes, and end-of chapter questions help reinforce essential knowledge. With in-depth coverage of both the practical and
theoretical, this book is both a thorough introduction to and a useful reference for the ﬁeld. Rigorous in depth, yet grounded in
relevance, Electrochemical Engineering: Introduces basic principles from the standpoint of practical application Explores the kinetics
of electrochemical reactions with discussion on thermodynamics, reaction fundamentals, and transport Covers battery and fuel cell
characteristics, mechanisms, and system design Delves into the design and mechanics of hybrid and electric vehicles, including
regenerative braking, start-stop hybrids, and fuel cell systems Examines electrodeposition, redox-ﬂow batteries, electrolysis,
regenerative fuel cells, semiconductors, and other applications of electrochemical engineering principles Overlapping chemical
engineering, chemistry, material science, mechanical engineering, and electrical engineering, electrochemical engineering covers a
diverse array of phenomena explained by some of the important scientiﬁc discoveries of our time. Electrochemical Engineering
provides the critical understanding required to work eﬀectively with these processes as they become increasingly central to global
sustainability.

DEPARTMENT OF THE INTERIOR AND RELATED AGENCIES APPROPRIATIONS FOR 1993: JUSTIFICATION OF THE
BUDGET ESTIMATES, OFFICE OF THE SECRETARY
DEPARTMENT OF THE INTERIOR AND RELATED AGENCIES APPROPRIATIONS FOR 1993
HEARINGS BEFORE A SUBCOMMITTEE OF THE COMMITTEE ON APPROPRIATIONS, HOUSE OF
REPRESENTATIVES, ONE HUNDRED SECOND CONGRESS, SECOND SESSION
COMPUTATIONAL AND DATA-DRIVEN CHEMISTRY USING ARTIFICIAL INTELLIGENCE

13
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FUNDAMENTALS, METHODS AND APPLICATIONS
Elsevier Computational and Data-Driven Chemistry Using Artiﬁcial Intelligence: Volume 1: Fundamentals, Methods and Applications
highlights fundamental knowledge and current developments in the ﬁeld, giving readers insight into how these tools can be harnessed
to enhance their own work. Oﬀering the ability to process large or complex data-sets, compare molecular characteristics and
behaviors, and help researchers design or identify new structures, Artiﬁcial Intelligence (AI) holds huge potential to revolutionize the
future of chemistry. Volume 1 explores the fundamental knowledge and current methods being used to apply AI across a whole host of
chemistry applications. Drawing on the knowledge of its expert team of global contributors, the book oﬀers fascinating insight into this
rapidly developing ﬁeld and serves as a great resource for all those interested in exploring the opportunities aﬀorded by the
intersection of chemistry and AI in their own work. Part 1 provides foundational information on AI in chemistry, with an introduction to
the ﬁeld and guidance on database usage and statistical analysis to help support newcomers to the ﬁeld. Part 2 then goes on to
discuss approaches currently used to address problems in broad areas such as computational and theoretical chemistry; materials,
synthetic and medicinal chemistry; crystallography, analytical chemistry, and spectroscopy. Finally, potential future trends in the ﬁeld
are discussed. Provides an accessible introduction to the current state and future possibilities for AI in chemistry Explores how
computational chemistry methods and approaches can both enhance and be enhanced by AI Highlights the interdisciplinary and broad
applicability of AI tools across a wide range of chemistry ﬁelds

CHEMICAL REACTION ENGINEERING AND REACTOR TECHNOLOGY, SECOND EDITION
CRC Press 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
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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.

I/EC. INDUSTRIAL AND ENGINEERING CHEMISTRY
CHEMICAL ENGINEERING DESIGN
PRINCIPLES, PRACTICE AND ECONOMICS OF PLANT AND PROCESS DESIGN
Elsevier Chemical Engineering Design, Second Edition, deals with the application of chemical engineering principles to the design of
chemical processes and equipment. Revised throughout, this edition has been speciﬁcally developed for the U.S. market. It provides
the latest US codes and standards, including API, ASME and ISA design codes and ANSI standards. It contains new discussions of
conceptual plant design, ﬂowsheet development, and revamp design; extended coverage of capital cost estimation, process costing,
and economics; and new chapters on equipment selection, reactor design, and solids handling processes. A rigorous pedagogy assists
learning, with detailed worked examples, end of chapter exercises, plus supporting data, and Excel spreadsheet calculations, plus
over 150 Patent References for downloading from the companion website. Extensive instructor resources, including 1170 lecture
slides and a fully worked solutions manual are available to adopting instructors. This text is designed for chemical and biochemical
engineering students (senior undergraduate year, plus appropriate for capstone design courses where taken, plus graduates) and
lecturers/tutors, and professionals in industry (chemical process, biochemical, pharmaceutical, petrochemical sectors). New to this
edition: Revised organization into Part I: Process Design, and Part II: Plant Design. The broad themes of Part I are ﬂowsheet
development, economic analysis, safety and environmental impact and optimization. Part II contains chapters on equipment design
and selection that can be used as supplements to a lecture course or as essential references for students or practicing engineers
working on design projects. New discussion of conceptual plant design, ﬂowsheet development and revamp design Signiﬁcantly
increased coverage of capital cost estimation, process costing and economics New chapters on equipment selection, reactor design
and solids handling processes New sections on fermentation, adsorption, membrane separations, ion exchange and chromatography
Increased coverage of batch processing, food, pharmaceutical and biological processes All equipment chapters in Part II revised and
updated with current information Updated throughout for latest US codes and standards, including API, ASME and ISA design codes
and ANSI standards Additional worked examples and homework problems The most complete and up to date coverage of equipment
selection 108 realistic commercial design projects from diverse industries A rigorous pedagogy assists learning, with detailed worked
examples, end of chapter exercises, plus supporting data and Excel spreadsheet calculations plus over 150 Patent References, for
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downloading from the companion website Extensive instructor resources: 1170 lecture slides plus fully worked solutions manual
available to adopting instructors

FUNDAMENTALS OF CONTROLLED/LIVING RADICAL POLYMERIZATION
Royal Society of Chemistry Provides an in-depth history, description, and mechanistic understanding of each of the controlled/living
radical polymerization techniques and practical details necessary to carry out the reactions.

THE JOURNAL OF INDUSTRIAL AND ENGINEERING CHEMISTRY
THE FUNDAMENTALS OF PROCESS INTENSIFICATION
John Wiley & Sons This advanced textbook covering the fundamentals and industry applications of process intensiﬁcation (PI)
discusses both the theoretical and conceptual basis of the discipline. Since interdisciplinarity is a key feature of PI, the material
contained in the book reaches far beyond the classical area of chemical engineering. Developments in other relevant disciplines, such
as chemistry, catalysis, energy technology, applied physics, electronics and materials science, are extensively described and
discussed, while maintaining a chemical engineering perspective. Divided into three major parts, the ﬁrst introduces the PI principles
in detail and illustrates them using practical examples. The second part is entirely devoted to fundamental approaches of PI in four
domains: spatial, thermodynamic, functional and temporal. The third and ﬁnal part explores the methodology for applying
fundamental PI approaches in practice. As well as detailing technologies, the book focuses on safety, energy and environmental
issues, giving guidance on how to incorporate PI in plant design and operation -- safely, eﬃciently and eﬀectively.

MATERIALS PERFORMANCE
GREEN CHEMISTRY
AND UN SUSTAINABILITY DEVELOPMENT GOALS
Walter de Gruyter GmbH & Co KG This volume includes several perspectives on how to connect the United Nations Sustainable
Development Goals with the 12 principles of green chemistry, and green chemistry education.
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CHEMICAL ENGINEERING IN THE PHARMACEUTICAL INDUSTRY, ACTIVE PHARMACEUTICAL INGREDIENTS
John Wiley & Sons A guide to the development and manufacturing of pharmaceutical products written for professionals in the industry,
revised second edition The revised and updated second edition of Chemical Engineering in the Pharmaceutical Industry is a practical
book that highlights chemistry and chemical engineering. The book’s regulatory quality strategies target the development and
manufacturing of pharmaceutically active ingredients of pharmaceutical products. The expanded second edition contains revised
content with many new case studies and additional example calculations that are of interest to chemical engineers. The 2nd Edition is
divided into two separate books: 1) Active Pharmaceutical Ingredients (API’s) and 2) Drug Product Design, Development and Modeling.
The active pharmaceutical ingredients book puts the focus on the chemistry, chemical engineering, and unit operations speciﬁc to
development and manufacturing of the active ingredients of the pharmaceutical product. The drug substance operations section
includes information on chemical reactions, mixing, distillations, extractions, crystallizations, ﬁltration, drying, and wet and dry milling.
In addition, the book includes many applications of process modeling and modern software tools that are geared toward batch-scale
and continuous drug substance pharmaceutical operations. This updated second edition: • Contains 30new chapters or revised
chapters speciﬁc to API, covering topics including: manufacturing quality by design, computational approaches, continuous
manufacturing, crystallization and ﬁnal form, process safety • Expanded topics of scale-up, continuous processing, applications of
thermodynamics and thermodynamic modeling, ﬁltration and drying • Presents updated and expanded example calculations •
Includes contributions from noted experts in the ﬁeld Written for pharmaceutical engineers, chemical engineers, undergraduate and
graduate students, and professionals in the ﬁeld of pharmaceutical sciences and manufacturing, the second edition of Chemical
Engineering in the Pharmaceutical Industry focuses on the development and chemical engineering as well as operations speciﬁc to the
design, formulation, and manufacture of drug substance and products.
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