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This book uses elementary versions of modern methods found in sophisticated mathematics to discuss portions of "advanced calculus"
in which the subtlety of the concepts and methods makes rigor difficult to attain at an elementary level.
This book is a short introduction to the engineering principles of harnessing the vast potential of microorganisms, and animal and
plant cells in making biochemical products. It was written for scientists who have no background in engineering, and for engineers
with minimal background in biology. The overall subject dealt with is process, but the coverage goes beyond the process of
biomanufacturing in the bioreactor, and extends to the factory of cell's biosynthetic machinery. Starting with an overview of
biotechnology and organism, engineers are eased into biochemical reactions and life scientists are exposed to the technology of
production using cells. Subsequent chapters allow engineers to be acquainted with biochemical pathways, while life scientist learn
about stoichiometric and kinetic principles of reactions and cell growth. This leads to the coverage of reactors, oxygen transfer and
scale up. Following three chapters on biomanufacturing of current and future importance, i.e. cell culture, stem cells and synthetic
biology, the topic switches to product purification, first with a conceptual coverage of operations used in bioseparation, and then a
more detailed analysis to provide a conceptual understanding of chromatography, the modern workhorse of bioseparation. Drawing on
principles from engineering and life sciences, this book is for practitioners in biotechnology and bioengineering. The author has used
the material within this book for a course for advanced students in both engineering and life sciences. To this end, problems are
provided at the end of each chapter.
Focusing on current and future uses of microbes as production organisms, this practice-oriented textbook complements traditional
texts on microbiology and biotechnology. The editors have brought together leading researchers and professionals from the entire field
of industrial microbiology and together they adopt a modern approach to a well-known subject. Following a brief introduction to the
technology of microbial processes, the twelve most important application areas for microbial technology are described, from crude
bulk chemicals to such highly refined biomolecules as enzymes and antibodies, to the use of microbes in the leaching of minerals and
for the treatment of municipal and industrial waste. In line with their application-oriented topic, the authors focus on the
"translation" of basic research into industrial processes and cite numerous successful examples. The result is a first-hand account of
the state of the industry and the future potential for microbes in industrial processes. Interested students of biotechnology,
bioengineering, microbiology and related disciplines will find this a highly useful and much consulted companion, while instructors
can use the case studies and examples to add value to their teaching.
The emergence and refinement of techniques in molecular biology has changed our perceptions of medicine, agriculture and
environmental management. Scientific breakthroughs in gene expression, protein engineering and cell fusion are being translated by a
strengthening biotechnology industry into revolutionary new products and services. Many a student has been enticed by the promise of
biotechnology and the excitement of being near the cutting edge of scientific advancement. However, graduates trained in molecular
biology and cell manipulation soon realise that these techniques are only part of the picture. Reaping the full benefits of biotechnology
requires manufacturing capability involving the large-scale processing of biological material. Increasingly, biotechnologists are being
employed by companies to work in co-operation with chemical engineers to achieve pragmatic commercial goals. For many years
aspects of biochemistry and molecular genetics have been included in chemical engineering curricula, yet there has been little attempt
until recently to teach aspects of engineering applicable to process design to biotechnologists. This textbook is the first to present the
principles of bioprocess engineering in a way that is accessible to biological scientists. Other texts on bioprocess engineering currently
available assume that the reader already has engineering training. On the other hand, chemical engineering textbooks do not consider
examples from bioprocessing, and are written almost exclusively with the petroleum and chemical industries in mind. This publication
explains process analysis from an engineering point of view, but refers exclusively to the treatment of biological systems. Over 170
problems and worked examples encompass a wide range of applications, including recombinant cells, plant and animal cell cultures,
immobilised catalysts as well as traditional fermentation systems. * * First book to present the principles of bioprocess engineering in a
way that is accessible to biological scientists * Explains process analysis from an engineering point of view, but uses worked examples
relating to biological systems * Comprehensive, single-authored * 170 problems and worked examples encompass a wide range of
applications, involving recombinant plant and animal cell cultures, immobilized catalysts, and traditional fermentation systems * 13
chapters, organized according to engineering sub-disciplines, are groupled in four sections - Introduction, Material and Energy
Balances, Physical Processes, and Reactions and Reactors * Each chapter includes a set of problems and exercises for the student, key
references, and a list of suggestions for further reading * Includes useful appendices, detailing conversion factors, physical and
chemical property data, steam tables, mathematical rules, and a list of symbols used * Suitable for course adoption - follows closely
curricula used on most bioprocessing and process biotechnology courses at senior undergraduate and graduate levels.
Fundamentals of Biochemical Engineering
Principles of Bioseparations Engineering
Transport Phenomena
Introduction to Biomedical Engineering
Fundamentals of Chemical Engineering Thermodynamics, SI Edition

Bioreactor Design Fundamentals presents the development in the bioreactor field. This book discusses the
applications of biological kinetics and thermodynamics. Organized into seven chapters, this book begins with
an overview of the design of biological reactors that involves determining operating conditions, sizing the
reactor, controlling temperature and sterility, and controlling operating variables. This text then examines the
significance of pH considerations in biological reactor and process design. Other chapters consider enzyme
kinetics and the equations most commonly used as models for overall enzyme kinetics. This book discusses as
well the mass transfer rates in bioreactors, which are significant because of their effects on some chemical
reaction rates in transformations by enzymes or by living cells. The final chapter deals with the ideal state of the
continuous stirred-tank reactors (CSTRs). This book is a valuable resource for biochemical engineers and
industrial microbiologists.
All engineering disciplines have been developed from the basic sciences. Science gives us the information on
the reasoning behind new product development, whereas engineering is the application of science to
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manufacture the product at the commercial level. Biological processes involve various biomolecules, which
come from living sources. It is now possible to manipulate DNA to get the desired changes in biochemical
processes. This book provides students the knowledge that will enable them to contribute in various
professional fields, including bioprocess development, modeling and simulation, and environmental
engineering. It includes the analysis of different upstream and downstream processes. The chapters are
organized in broad engineering subdisciplines, such as mass and energy balances, reaction theory using both
chemical and enzymatic reactions, microbial cell growth kinetics, transport phenomena, different control
systems used in the fermentation industry, and case studies of some industrial fermentation processes. Each
chapter begins with a fundamental explanation for general readers and ends with in-depth scientific details
suitable for expert readers. The book also includes the solutions to about 100 problems.
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
The biology, biotechnology, chemistry, pharmacy and chemical engineering students at various universtiy and
engineering institutions are required to take the Biochemical Engineering course either as an elective or
compulsory subject. This book is written keeping in mind the need for a text book on afore subject for students
from both engineering and biology backgrounds. The main feature of this book is that it contains the solved
problems, which help the students to understand the subject better. The book is divided into three sections:
Enzyme mediated bioprocess, whole cell mediated bioprocess and the engineering principle in bioprocess. Dr.
Rajiv Dutta is Professor in Biotechnology and Director, Amity Institute of Biotechnology, Lucknow. He earned
his M. Tech. in Biotechnology and Engineering from the Department of Chemical Engineering, IIT, Kharagpur
and Ph.D. in Bioelectronics from BITS, Pilani. He has taught Biochemical Engineering and Biophysics to B.E.,
M.E. and M.Sc. level student carried out advanced research in the area of Ion channels at the Department of
Botany at Oklahoma State University, Stillwater and Department of Biological Sciences at Purdue University,
West Lafayette, IN. He also holds the position of Nanion Technologies Adjunct Research Professor at Research
Triangle Institute, RTP, NC. He had received various awards including JCI Outstanding Young Person of India
and ISBEM Dr. Ramesh Gulrajani Memorial Award 2006 for outstanding research in electro physiology.
Basic Transport Phenomena in Biomedical Engineering
Bioprocess Engineering Principles
Basic Concepts
Bioprocess Engineering
Second Edition
Principles of Chemical Engineering Processes: Material and Energy Balances introduces the basic principles and calculation
techniques used in the field of chemical engineering, providing a solid understanding of the fundamentals of the application of
material and energy balances. Packed with illustrative examples and case studies, this book: Discusses problems in material and
energy balances related to chemical reactors Explains the concepts of dimensions, units, psychrometry, steam properties, and
conservation of mass and energy Demonstrates how MATLAB® and Simulink® can be used to solve complicated problems of
material and energy balances Shows how to solve steady-state and transient mass and energy balance problems involving
multiple-unit processes and recycle, bypass, and purge streams Develops quantitative problem-solving skills, specifically the
ability to think quantitatively (including numbers and units), the ability to translate words into diagrams and mathematical
expressions, the ability to use common sense to interpret vague and ambiguous language in problem statements, and the ability
to make judicious use of approximations and reasonable assumptions to simplify problems This Second Edition has been
updated based upon feedback from professors and students. It features a new chapter related to single- and multiphase systems
and contains additional solved examples and homework problems. Educational software, downloadable exercises, and a
solutions manual are available with qualifying course adoption.
Monika Futschik introduces an evaluation model that allows a holistic assessment of the advantages and disadvantages of
electronic batch recording solutions versus traditional paper batch ticket solutions. In comparison to former studies, this newly
developed evaluation model considers the change management efforts and the financial investments required for system
deployment. The model proves the overall performance value through the implementation of electronic batch recording solutions
and supports decision-makers in finding the most effective solution. The development and effectiveness of this model is based
on various surveys, expert interviews, a Delphi study as well as a case study with a real-life pharmaceutical company. The
outcome of her research can be easily applied to other industries as well.
Bioprocess Engineering: Kinetics, Sustainability, and Reactor Design, Third Edition, is a systematic and comprehensive textbook
on bioprocess kinetics, molecular transformation, bioprocess systems, sustainability and reaction engineering. The book reviews
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the relevant fundamentals of chemical kinetics, 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, selection of cultivation methods, design and consistent control over molecular biological and
chemical transformations. The quantitative treatment of bioprocesses is the central theme in this text, however more advanced
techniques and applications are also covered. Includes biological molecules and chemical reaction basics, cell biology and
genetic engineering Describes kinetics and catalysis at molecular and cellular levels, along with the principles of fermentation
Covers advanced topics and treatise in interactive enzyme and molecular regulations, also covering solid catalysis Explores
bioprocess kinetics, mass transfer effects, reactor analysis, control and design
This substantially revised text represents a broader based biological engineering title. It includes medicine and other applications
that are desired in curricula supported by the American Society of Agricultural and Biological Engineers, as well as many
bioengineering departments in both U.S. and worldwide departments. This new edition will focus
BIOCHEMICAL ENGINEERING
With Applications to Phase Equilibria
Solutions of Population Balance Equations for Growing Tetrahymena Pyriformis Using a Successive Generations Approach
Calculus on Manifolds
Computer Applications in Biotechnology 2004
Part II covers applications in greater detail. The three transport phenomena--heat, mass, and momentum transfer--are treated
in depth through simultaneous (or parallel) developments.
This text is intended to provide students with a solid grounding in basic principles of biochemical engineering. Beginning with a
historical review and essential concepts of biochemical engineering in part I, the next three parts are devoted to a
comprehensive discussion of various topics in the areas of life sciences, kinetics of biological reactions and engineering
principles. Having described the different building blocks of life, microbes, metabolism and bioenergetics, the book proceeds to
explain enzymatic kinetics and kinetics of cell growth and product formation. The engineering principles cover transport
phenomena in bioprocess systems and various bioreactors, downstream processing and environmental technology. Finally, the
book concludes with an introduction to recombinant DNA technology. This textbook is designed for B.Tech. courses in
biotechnology, B.Tech. courses in chemical engineering and other allied disciplines, and M.Sc. courses in biotechnology.
Receptors: Models for Binding, Trafficking, and Signaling bridges the gap between chemical engineering and cell biology by
lucidly and practically demonstrating how a mathematical modeling approach combined with quantitative experiments can
provide enhanced understanding of cell phenomena involving receptor/ligand interactions. In stressing the need for a
quantitative understanding of how receptor-mediated cell functions depend on receptor and ligand properties, the book offers
comprehensive treatments of both basic and state-of-the-art model frameworks that span the entire spectrum of receptor
processes--from fundamental cell surface binding, intracellular trafficking, and signal transduction events to the cell behavioral
functions they govern, including proliferation, adhesion, and migration. The book emphasizes mechanistic models that are
accessible to experimental testing and includes detailed examples of important contemporary issues. This much-needed book
introduces chemical engineers and bioengineers to important problems in receptor biology and familiarizes cell biologists with
the insights that can be gained from engineering analysis and synthesis. As such, chemical engineers, researchers, and
advanced students in the fields of biotechnology, biomedical sciences, bioengineering, and molecular cell biology will find this
book to be conceptually rich, timely, and useful.
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
Receptors
Bifurcations in Piecewise-Smooth Continuous Systems
Engineering Principles in Biotechnology
In Situ Bioremediation
Kinetics, Sustainability, and Reactor Design

It takes into account the availability of desktop computer to the reader.Analysis in MS Excel spreadsheet are shown
as worked examples. Models with little or no adjustable parameters are developed from first
principles.Thermodynamic and exery analysis are used to evaluate a process.5 methods of analysis of a capital
project, i.e., AW, annualized worth, PW, present worth,IRR, Internal Rate of Return, FW, future worth and ERR
external rate of return are presented. Case Studies are used. Simulation and series solutions to model equations are
sought when applicable. Correlations are developed from computer simulations of desired phenomena.
Introduction to Biomedical Engineering is a comprehensive survey text for biomedical engineering courses. It is the
most widely adopted text across the BME course spectrum, valued by instructors and students alike for its authority,
clarity and encyclopedic coverage in a single volume. Biomedical engineers need to understand the wide range of
topics that are covered in this text, including basic mathematical modeling; anatomy and physiology; electrical
engineering, signal processing and instrumentation; biomechanics; biomaterials science and tissue engineering; and
medical and engineering ethics. Enderle and Bronzino tackle these core topics at a level appropriate for senior
undergraduate students and graduate students who are majoring in BME, or studying it as a combined course with a
related engineering, biology or life science, or medical/pre-medical course. * NEW: Each chapter in the 3rd Edition
is revised and updated, with new chapters and materials on compartmental analysis, biochemical engineering,
transport phenomena, physiological modeling and tissue engineering. Chapters on peripheral topics have been
removed and made avaialblw online, including optics and computational cell biology. * NEW: many new worked
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examples within chapters * NEW: more end of chapter exercises, homework problems * NEW: Image files from the
text available in PowerPoint format for adopting instructors * Readers benefit from the experience and expertise of
two of the most internationally renowned BME educators * Instructors benefit from a comprehensive teaching
package including a fully worked solutions manual * A complete introduction and survey of BME * NEW: new
chapters on compartmental analysis, biochemical engineering, and biomedical transport phenomena * NEW: revised
and updated chapters throughout the book feature current research and developments in, for example biomaterials,
tissue engineering, biosensors, physiological modeling, and biosignal processing. * NEW: more worked examples
and end of chapter exercises * NEW: Image files from the text available in PowerPoint format for adopting
instructors * As with prior editions, this third edition provides a historical look at the major developments across
biomedical domains and covers the fundamental principles underlying biomedical engineering analysis, modeling,
and design *bonus chapters on the web include: Rehabilitation Engineering and Assistive Technology, Genomics and
Bioinformatics, and Computational Cell Biology and Complexity.
This work provides comprehensive coverage of modern biochemical engineering, detailing the basic concepts
underlying the behaviour of bioprocesses as well as advances in bioprocess and biochemical engineering science. It
includes discussions of topics such as enzyme kinetics and biocatalysis, microbial growth and product formation,
bioreactor design, transport in bioreactors, bioproduct recovery and bioprocess economics and design. A solutions
manual is available to instructors only.
This is the second edition of the text "Bioreaction Engineering Principles" by Jens Nielsen and John Villadsen,
originally published in 1994 by Plenum Press (now part of Kluwer). Time runs fast in Biotechnology, and when
Kluwer Plenum stopped reprinting the first edition and asked us to make a second, revised edition we happily
accepted. A text on bioreactions written in the early 1990's will not reflect the enormous development of
experimental as well as theoretical aspects of cellular reactions during the past decade. In the preface to the first
edition we admitted to be newcomers in the field. One of us (JV) has had 10 more years of job training in
biotechnology, and the younger author (IN) has now received international recognition for his work with the hottest
topics of "modem" biotechnology. Furthermore we are happy to have induced Gunnar Liden, professor of chemical
reaction engineering at our sister university in Lund, Sweden to join us as co-author of the second edition. His
contribution, especially on the chemical engineering aspects of "real" bioreactors has been of the greatest value.
Chapter 8 of the present edition is largely unchanged from the first edition. We wish to thank professor Martin
Hjortso from LSU for his substantial help with this chapter.
Bioreactor Design Fundamentals
Artificial Organ Engineering
A Unified Aprroach
Reaction Engineering
Biochemical Engineering, Second Edition
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
problem-solving 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 problem-solving, and draws from best practice engineering teaching strategies.
FUNDAMENTALS OF CHEMICAL ENGINEERING THERMODYNAMICS uses examples to frame the importance of the material.
Each topic begins with a motivational example that is investigated in context to that topic. This framing of the material is
helpful to all readers, particularly to global learners who require big picture insights, and hands-on learners who struggle
with abstractions. Each worked example is fully annotated with sketches and comments on the thought process behind
the solved problems. Common errors are presented and explained. Extensive margin notes add to the book accessibility
as well as presenting opportunities for investigation. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.
This critical review of the status of in situ bioremediation, which is used to clean up contaminated groundwater aquifers
and surface soils, has been organized according to possibilities and restrictions. Possibilities are based on present
knowledge and indicate that in situ bioremediation can achieve decontamination of aquifers and soils. Restrictions
encompass the scientific, engineering, legal, and other questions that stand in the way of successful development and
application of in situ bioremediation. Although much has been written about bioremediation, this critical review is unique
because it is comprehensive, critical, and integrated. This situation was no accident; the organization of the authorship
team and the report's contents were designed to achieve each of the three attributes. Combining a good plan,
outstanding individuals contributing, and an incredible amount of work, they created a critical review that defines the
technical and non-technical issues that will determine how much of an impact in situ bioremediation makes on solving the
world's challenges for cleanup of our legacy of improperly disposed of materials. Readers of this review will find the
issues identified and connected. They will have a solid foundation for research, application, or evaluation of in situ
bioremediation in the future.
Preceded by: Bioseparations science and engineering / Roger G. Harrison ... [et al.]. c2003.
This will be a substantial revision of a good selling text for upper division/first graduate courses in biomedical transport
phenomena, offered in many departments of biomedical and chemical engineering. Each chapter will be updated
accordingly, with new problems and examples incorporated where appropriate. A particular emphasis will be on new
information related to tissue engineering and organ regeneration. A key new feature will be the inclusion of complete
solutions within the body of the text, rather than in a separate solutions manual. Also, Matlab will be incorporated for the
first time with this Fourth Edition.
Biochemical Engineering
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Industrial Microbiology
Material and Energy Balances, Second Edition
Electronic Batch Recording Solutions
This 3rd edition provides chemical engineers with process control techniques that are used in practice while
offering detailed mathematical analysis. Numerous examples and simulations are used to illustrate key
theoretical concepts. New exercises are integrated throughout several chapters to reinforce concepts.
Bioseparations engineering deals with the scientific and engineering principles involved in large-scale
separation and purification of biological products. It is a key component of most chemical
engineering/biotechnology/bioprocess engineering programmes. This book discusses the underlying principles
of bioseparations engineering written from the perspective of an undergraduate course. It covers membrane
based bioseparations in much more detail than some of the other books on bioseparations engineering. Based
largely on the lecture notes the author developed to teach the course, this book is especially suitable for use
as an undergraduate level textbook, as most other textbooks are targeted at graduate students.
This book presents balanced treatment of transport phenomena and equal emphasis on mass transport,
momentum transport and energy transport. It include extensive reference to applications of material covered
and the addition of appendices on applied mathematics topics, the Boltzmann equation, and a summary of the
basic equations in several coordinate systems. 'Transport phenomena' offers literature citations throughout so
you and your students know where to find additional material. It contains - Transport properties in two-phase
systems; Boundary-layer theory; Heat and mass transfer coefficients; Dimensional analysis and scaling.
Artificial organs may be considered as small-scale process plants, in which heat, mass and momentum transfer
operations and, possibly, chemical transformations are carried out. This book proposes a novel analysis of
artificial organs based on the typical bottom-up approach used in process engineering. Starting from a
description of the fundamental physico-chemical phenomena involved in the process, the whole system is
rebuilt as an interconnected ensemble of elemental unit operations. Each artificial organ is presented with a
short introduction provided by expert clinicians. Devices commonly used in clinical practice are reviewed and
their performance is assessed and compared by using a mathematical model based approach. Whilst
mathematical modelling is a fundamental tool for quantitative descriptions of clinical devices, models are kept
simple to remain focused on the essential features of each process. Postgraduate students and researchers in
the field of chemical and biomedical engineering will find that this book provides a novel and useful tool for
the analysis of existing devices and, possibly, the design of new ones. This approach will also be useful for
medical researchers who want to get a deeper insight into the basic working principles of artificial organs.
Process Models and Techno-Economic Analysis
Models for Binding, Trafficking, and Signaling
Bioseparations Science and Engineering
Introduction of an Evaluation Model for the Pharmaceutical Industry
Biochemical Engineering Fundamentals

Fluorescence spectroscopy is an important investigational tool in many areas of analytical science, due to its
extremely high sensitivity and selectivity. With many uses across a broad range of chemical, biochemical and
medical research, it has become an essential investigational technique allowing detailed, real-time observation of
the structure and dynamics of intact biological systems with extremely high resolution. It is particularly heavily
used in the pharmaceutical industry where it has almost completely replaced radiochemical labelling. Principles
and Applications of Fluorescence Spectroscopy gives the student and new user the essential information to help
them to understand and use the technique confidently in their research. By integrating the treatment of
absorption and fluorescence, the student is shown how fluorescence phenomena arise and how these can be used
to probe a range of analytical problems. A key element of the book is the inclusion of practical laboratory
experiments that illustrate the fundamental points and applications of the technique.
Solving the pulp and paper industries' environmental problems is essential to maintaining the forest industry and
accommodating the changing economic needs of forest communities. This book explores the construction of new
mills--operating on new technology that does not produce pollutants--which are vital to the pulp and paper
industry.
Completely revised, updated, and enlarged, this second edition now contains a subchapter on biorecognition
assays, plus a chapter on bioprocess control added by the new co-author Jun-ichi Horiuchi, who is one of the
leading experts in the field. The central theme of the textbook remains the application of chemical engineering
principles to biological processes in general, demonstrating how a chemical engineer would address and solve
problems. To create a logical and clear structure, the book is divided into three parts. The first deals with the basic
concepts and principles of chemical engineering and can be read by those students with no prior knowledge of
chemical engineering. The second part focuses on process aspects, such as heat and mass transfer, bioreactors,
and separation methods. Finally, the third section describes practical aspects, including medical device
production, downstream operations, and fermenter engineering. More than 40 exemplary solved exercises
facilitate understanding of the complex engineering background, while self-study is supported by the inclusion of
over 80 exercises at the end of each chapter, which are supplemented by the corresponding solutions. An
excellent, comprehensive introduction to the principles of biochemical engineering.
Biochemical Engineering Fundamentals, 2/e, combines contemporary engineering science with relevant biological
concepts in a comprehensive introduction to biochemical engineering. The biological background provided
enables students to comprehend the major problems in biochemical engineering and formulate effective solutions.
Process Dynamics and Control
An Introductory Textbook
A Modern Approach to Classical Theorems of Advanced Calculus
A Textbook for Engineers, Chemists and Biologists
Bioreaction Engineering Principles
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For Senior-level and graduate courses in Biochemical Engineering, and for programs in Agricultural and
Biological Engineering or Bioengineering. This concise yet comprehensive text introduces the essential
concepts of bioprocessing-internal structure and functions of different types of microorganisms, major
metabolic pathways, enzymes, microbial genetics, kinetics and stoichiometry of growth and product
information-to traditional chemical engineers and those in related disciplines. It explores the
engineering principles necessary for bioprocess synthesis and design, and illustrates the application
of these principles to modern biotechnology for production of pharmaceuticals and biologics, solution
of environmental problems, production of commodities, and medical applications.
Carbon Nanomaterials for Agri-food and Environmental Applications discusses the characterization,
processing and applications of carbon-based nanostructured materials in the agricultural and
environmental sectors. Sections discuss the synthesis and characterization of carbon nanotubes, the
technological developments in environmental applications of carbon-based nanomaterials, and agri-food
applications. The book also covers the toxic effects of engineered carbon nanoparticles on the
environment, and in plants and animals. Finally, quality control and risk management are addressed to
assess health and environmental risks. This is an applicable book for graduate students, researchers
and those in industrial sectors of science and technology who want to learn more about carbon
nanomaterials. Compares a range of carbon-based nanomaterials, showing how they are used for a range of
agricultural and environmental applications Discusses the challenges and toxicity of different types of
carbon-based nanomaterials for environmental and agricultural applications Explores when different
classes of nanomaterial should be used in different environments
Carbon Nanomaterials for Agri-food and Environmental Applications
Environmentally Friendly Technologies for the Pulp and Paper Industry
Heat and Mass Transfer
Classical Thermodynamics of Nonelectrolyte Solutions
A Biological Context, Second Edition
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