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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
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physiology.
Presenting engineering fundamentals and biological applications in a unified way, this
book provides learners with the skills necessary to develop and critically analyze
models of biological transport and reaction processes. It covers topics in fluid
mechanics, mass transport, and biochemical interactions, with engineering concepts
motivated by specific biological problems. For researchers in biomedical engineering.
Textbook for junior and senior level majors in chemical engineering covering the field of
biochemical engineering.
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 cooperation with chemical engineers to achieve pragmatic commercial goals. For many
years aspects of biochemistry and molecular genetics have been included in chemical
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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 subdisciplines, 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
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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.
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.
The Leading Introduction to Biochemical and Bioprocess Engineering, Updated with
Key Advances in Productivity, Innovation, and Safety Bioprocess Engineering, Third
Edition, is an extensive update of the world’s leading introductory textbook on
biochemical and bioprocess engineering and reflects key advances in productivity,
innovation, and safety. The authors review relevant fundamentals of biochemistry,
microbiology, and molecular biology, including enzymes, cell functions and growth,
major metabolic pathways, alteration of cellular information, and other key topics. They
then introduce evolving biological tools for manipulating cell biology more effectively
and to reduce costs of bioprocesses. This edition presents major advances in the
production of biologicals; highly productive techniques for making heterologous
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proteins; new commercial applications for both animal and plant cell cultures; key
improvements in recombinant DNA microbe engineering; techniques for more
consistent authentic post-translational processing of proteins; and other advanced
topics. It includes new, improved, or expanded coverage of The role of small RNAs as
regulators Transcription, translation, regulation, and differences between prokaryotes
and eukaryotes Cell-free processes, metabolic engineering, and protein engineering
Biofuels and energy, including coordinated enzyme systems, mixed-inhibition and
enzyme-activation kinetics, and two-phase enzymatic reactions Synthetic biology The
growing role of genomics and epigenomics Population balances and the Gompetz
equation for batch growth and product formation Microreactors for scale-up/scale-down,
including rapid scale-up of vaccine production The development of single-use
technology in bioprocesses Stem cell technology and utilization Use of microfabrication,
nanobiotechnology, and 3D printing techniques Advances in animal and plant cell
biotechnology The text makes extensive use of illustrations, examples, and problems,
and contains references for further reading as well as a detailed appendix describing
traditional bioprocesses. Register your product at informit.com/register for convenient
access to downloads, updates, and corrections as they become available.
The Definitive, Fully Updated Guide to Separation Process Engineering–Now with a
Thorough Introduction to Mass Transfer Analysis Separation Process Engineering,
Third Edition, is the most comprehensive, accessible guide available on modern
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separation processes and the fundamentals of mass transfer. Phillip C. Wankat teaches
each key concept through detailed, realistic examples using real data–including up-todate simulation practice and new spreadsheet-based exercises. Wankat thoroughly
covers each of today's leading approaches, including flash, column, and batch
distillation; exact calculations and shortcut methods for multicomponent distillation;
staged and packed column design; absorption; stripping; and more. In this edition, he
also presents the latest design methods for liquid-liquid extraction. This edition contains
the most detailed coverage available of membrane separations and of sorption
separations (adsorption, chromatography, and ion exchange). Updated with new
techniques and references throughout, Separation Process Engineering, Third Edition,
also contains more than 300 new homework problems, each tested in the author's
Purdue University classes. Coverage includes Modular, up-to-date process simulation
examples and homework problems, based on Aspen Plus and easily adaptable to any
simulator Extensive new coverage of mass transfer and diffusion, including both Fickian
and Maxwell-Stefan approaches Detailed discussions of liquid-liquid extraction,
including McCabe-Thiele, triangle and computer simulation analyses; mixer-settler
design; Karr columns; and related mass transfer analyses Thorough introductions to
adsorption, chromatography, and ion exchange–designed to prepare students for
advanced work in these areas Complete coverage of membrane separations, including
gas permeation, reverse osmosis, ultrafiltration, pervaporation, and key applications A
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full chapter on economics and energy conservation in distillation Excel spreadsheets
offering additional practice with problems in distillation, diffusion, mass transfer, and
membrane separation
Plant Biotechnology presents a balanced, objective exploration of the technology behind
genetic manipulation, and its application to the growth and cultivation of plants. The book
describes the techniques underpinning genetic manipulation and makes extensive use of case
studies to illustrate how this influential tool is used in practice.
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.
Introduces major catalytic processes including products from the petroleum, chemical,
environmental and alternative energy industries Provides an easy to read description of the
fundamentals of catalysis and some of the major catalytic industrial processes used today
Offers a rationale for process designs based on kinetics and thermodynamics Alternative
energy topics include the hydrogen economy, fuels cells, bio catalytic (enzymes) production of
ethanol fuel from corn and biodiesel from vegetable oils Problem sets of included with answers
available to faculty who use the book Review: "In less than 300 pages, it serves as an
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excellent introduction to these subjects whether for advanced students or those seeking to
learn more about these subjects on their own time...Particularly useful are the succinct
summaries throughout the book...excellent detail in the table of contents, a detailed index, key
references at the end of each chapter, and challenging classroom questions..."
(GlobalCatalysis.com, May 2016)
BIOPROCESS ENGINEERINGBasic ConceptsBioprocess EngineeringBasic Concepts
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.
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,
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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 ability of the United States to sustain a dominant global position in biotechnology lies in
maintaining its primacy in basic life-science research and developing a strong resource base
for bioprocess engineering and bioproduct manufacturing. This book examines the status of
bioprocessing and biotechnology in the United States; current bioprocess technology,
products, and opportunities; and challenges of the future and what must be done to meet those
challenges. It gives recommendations for action to provide suitable incentives to establish a
national program in bioprocess-engineering research, development, education, and technology
transfer.

This book is the culmination of three decades of accumulated experience in teaching
biotechnology professionals. It distills the fundamental principles and essential
knowledge of cell culture processes from across many different disciplines and
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presents them in a series of easy-to-follow, comprehensive chapters. Practicality,
including technological advances and best practices, is emphasized. This second
edition consists of major updates to all relevant topics contained within this work. The
previous edition has been successfully used in training courses on cell culture
bioprocessing over the past seven years. The format of the book is well-suited to fastpaced learning, such as is found in the intensive short course, since the key take-home
messages are prominently highlighted in panels. The book is also well-suited to act as
a reference guide for experienced industrial practitioners of mammalian cell cultivation
for the production of biologics.
The completion of the Human Genome Project and the rapid progress in cell bi- ogy
and biochemical engineering, are major forces driving the steady increase of approved
biotech products, especially biopharmaceuticals, in the market. Today mammalian cell
products (“products from cells”), primarily monoclonals, cytokines, recombinant
glycoproteins, and, increasingly, vaccines, dominate the biopharmaceutical industry.
Moreover, a small number of products consisting of in vitro cultivated cells (“cells as
product”) for regenerative medicine have also been introduced in the market. Their
efficient production requires comprehensive knowledge of biological as well as
biochemical mammalian cell culture fundamentals (e.g., cell characteristics and
metabolism, cell line establishment, culture medium optimization) and related
engineering principles (e.g., bioreactor design, process scale-up and optimization). In
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addition, new developments focusing on cell line development, animal-free c- ture
media, disposables and the implications of changing processes (multi-purpo- facilities)
have to be taken into account. While a number of excellent books treating the basic
methods and applications of mammalian cell culture technology have been published,
only little attention has been afforded to their engineering aspects. The aim of this book
is to make a contribution to closing this gap; it particularly focuses on the interactions
between biological and biochemical and engineering principles in processes derived
from cell cultures. It is not intended to give a c- prehensive overview of the literature.
This has been done extensively elsewhere.
A practical how-to book, ENGINEERING COMMUNICATION is more than a guidebook
for creating clear, accurate and engaging communication -- it is a complete teaching
tool that includes the use of technology to produce dynamic written, oral, and visual
communication. There are numerous complete examples, many taken directly from
either student or business samples. It also asks students to critically examine the goals
and methods of engineering communication. Written with step-by-step instruction on
how to create both written and oral communication, the pedagogy includes end-ofchapter exercises to give the students opportunity to use what they have learned, and
for the instructor to assess student mastery. Important Notice: Media content
referenced within the product description or the product text may not be available in the
ebook version.
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Bioprocess engineering has played a key role in biotechnology, contributing towards
bringing the exciting new discoveries of molecular and cellular biology into the applied
sphere, and in maintaining established processes, some centuries-old, efficient and
essential for today's industry. Novel developments and new application areas of
biotechnology, along with increasing constraints in costs, product quality, regulatory
and environmental considerations, have placed the biochemical engineer at the
forefront of new challenges. This second volume of Advances in Bioprocess
Engineering reflects precisely the multidisciplinary nature of the field, where new and
traditional areas of application are nurtured by a better understanding of fundamental
phenomena and by the utilization of novel techniques and methodologies. The chapters
in this book were written by the invited speakers to the 2nd International Symposium on
Bioprocess Engineering, Mazatlan, Mexico, September 1997.
This book is based on a 1981 German language edition published by Springer Verlag,
Vienna, under the title Bioprozesstechnik. Philip Manor has done the translation, for
which I am deeply grateful. This book differs from the German edition in many ways
besides language. It is substantially enlargened and updated, and examples of
computer simula tions have been added together with other appendices to make the
work both more comprehensive and more practical. This book is the result of over 15
years of experience in teaching and research. It stems from lectures that I began in
1970 at the Technical University of Graz, Austria, and continued at the University of
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Western Ontario in London, Canada, 1980; at the Free University of Brussels, 1981; at
Chalmers Technical University in G6teborg, Sweden; at the Academy of Sciences in
lena, East Germany; at the "Haus der Technik" in Essen, West Germany, 1982; at the
Academy of Science in Sofia, Bulgaria; and at the Technical University of Delft,
Netherlands, 1986. The main goals of this book are, first, to bridge the gap that always
exists between basic principles and applied engineering practice, second, to enhance
the integration between biological and physical phenomena, and, third, to contribute to
the internal development of the field of biotechnology by describing the processoriented field of bioprocess technology.
Describing the role of engineering in medicine today, this comprehensive volume
covers a wide range of the most important topics in this burgeoning field. Supported
with over 145 illustrations, the book discusses bioelectrical systems, mechanical
analysis of biological tissues and organs, biomaterial selection, compartmental
modeling, and biomedical instrumentation. Moreover, you find a thorough treatment of
the concept of using living cells in various therapeutics and diagnostics. Structured as a
complete text for students with some engineering background, the book also makes a
valuable reference for professionals new to the bioengineering field. This authoritative
textbook features numerous exercises and problems in each chapter to help ensure a
solid understanding of the material.
Thoroughly updated for currency and with exciting new practical examples throughout,
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this popular text provides the tools, practice, and basic knowledge for success in the
biotech workforce. With its balanced coverage of basic cell and molecular biology,
fundamental techniques, historical accounts, new advances, and hands-on
applications, the Third Edition emphasizes the future of biotechnology and the
biotechnology student's role in that future. Two new features-Forecasting the Future,
and Making a Difference-along with several returning hallmark features, support the
new focus.
This second edition has been thoroughly updated to include recent advances and
developments in the field of fermentation technology, focusing on industrial applications. The
book now covers new aspects such as recombinant DNA techniques in the improvement of
industrial micro-organisms, as well as including comprehensive information on fermentation
media, sterilization procedures, inocula, and fermenter design. Chapters on effluent treatment
and fermentation economics are also incorporated. The text is supported by plenty of clear,
informative diagrams. This book is of great interest to final year and post-graduate students of
applied biology, biotechnology, microbiology, biochemical and chemical engineering.
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
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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.
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 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
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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.
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.
Designed for undergraduates, graduate students, and industry practitioners, Bioseparations
Science and Engineering fills a critical need in the field of bioseparations. Current,
comprehensive, and concise, it covers bioseparations unit operations in unprecedented depth.
In each of the chapters, the authors use a consistent method of explaining unit operations,
starting with a qualitative description noting the significance and general application of the unit
operation. They then illustrate the scientific application of the operation, develop the required
mathematical theory, and finally, describe the applications of the theory in engineering
practice, with an emphasis on design and scaleup. Unique to this text is a chapter dedicated to
bioseparations process design and economics, in which a process simular, SuperPro
Designer® is used to analyze and evaluate the production of three important biological
products. New to this second edition are updated discussions of moment analysis, computer
simulation, membrane chromatography, and evaporation, among others, as well as revised
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problem sets. Unique features include basic information about bioproducts and engineering
analysis and a chapter with bioseparations laboratory exercises. Bioseparations Science and
Engineering is ideal for students and professionals working in or studying bioseparations, and
is the premier text in the field.
An all-in-one practical guide on how to efficiently use chromatographic separation methods
Based on a training course that teaches the theoretical as well as practical aspects of protein
bioseparation to bioprocess professionals, this fully updated and revised new edition offers
comprehensive coverage of continuous chromatography and provides readers with many
relevant examples from the biopharmaceutical industry. Divided into two large parts, Protein
Chromatography: Process Development and Scale-Up, Second Edition presents all the
necessary knowledge for effective process development in chromatographic bioseparation,
both on small and large scale. The first part introduces chromatographic theory, including
process design principles, to enable the reader to rationalize the set-up of a bioseparation
process. The second part illustrates by way of case studies and sample protocols how the
theory learned in the first part may be applied to real-life problems. Chapters look at:
Downstream Processing of Biotechnology Products; Chromatography Media; Laboratory and
Process Columns and Equipment; Adsorption Equilibrium; Rate Processes; and Dynamics of
Chromatography Columns. The book closes with chapters on: Effects of Dispersion and Rate
Processes on Column Performance; Gradient Elution Chromatography; and Chromatographic
Column Design and Optimization. -Presents the most pertinent examples from the
biopharmaceutical industry, including monoclonal antibodies -Provides an overview of the field
along with design tools and examples illustrating the advantages of continuous processing in
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biopharmaceutical productions -Focuses on process development and large-scale
bioseparation tasks, making it an ideal guide for the professional bioengineer in the biotech
and pharma industries -Offers field-tested information based on decades of training courses for
biotech and chemical engineers in Europe and the U.S. Protein Chromatography: Process
Development and Scale-Up, Second Edition will appeal to biotechnologists, analytical
chemists, chromatographers, chemical engineers, pharmaceutical industry, biotechnological
industry, and biochemists.
This textbook on Environmental Biotechnology not only presents an unbiased overview of the
practical biological approaches currently employed to address environmental problems, but
also equips readers with a working knowledge of the science that underpins them. Starting with
the fundamentals of biotechnology, it subsequently provides detailed discussions of global
environmental problems including microbes and their interaction with the environment,
xenobiotics and their remediation, solid waste management, waste water treatment,
bioreactors, biosensors, biomining and biopesticides. This book also covers renewable and
non-renewable bioenergy resources, biodiversity and its conservation, and approaches to
monitoring biotechnological industries, genetically modified microorganism and foods so as to
increase awareness. All chapters are written in a highly accessible style, and each also
includes a short bibliography for further research. In summary this textbook offers a valuable
asset, allowing students, young researchers and professionals in the biotechnology industry to
grasp the basics of environmental biotechnology.

In today’s digital design environment, engineers must achieve quick turn-around
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time with ready accesses to circuit synthesis and simulation applications. This
type of productivity relies on the principles and practices of computer aided
design (CAD). Digital Design: Basic Concepts and Principles addresses the
many challenging issues critical to today’s digital design practices such as
hazards and logic minimization, finite-state-machine synthesis, cycles and races,
and testability theories while providing hands-on experience using one of the
industry’s most popular design application, Xilinx Web PACKTM. The authors
begin by discussing conventional and unconventional number systems, binary
coding theories, and arithmetic as well as logic functions and Boolean algebra.
Building upon classic theories of digital systems, the book illustrates the
importance of logic minimization using the Karnaugh map technique. It continues
by discussing implementation options and examining the pros and cons of each
method in addition to an assessment of tradeoffs that often accompany design
practices. The book also covers testability, emphasizing that a good digital
design must be easy to verify and test with the lowest cost possible. Throughout
the text, the authors analyze combinational and sequential logic elements and
illustrate the designs of these components in structural, hierarchical, and
behavior VHDL descriptions. Coveringfundamentals and best practices, Digital
Design: Basic Concepts and Principles provides you with critical knowledge of
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how each digital component ties together to form a system and develops the
skills you need to design and simulate these digital components using modern
CAD software.
Immunology and Immuntechnology provides the reader with a clear
understanding of the fundamentals of immunology. Aimed at students of
biotechnology, it covers the latest technologies and techniques for diagnosis,
new vaccines, etc. and would be useful for both undergraduate and postgradate
courses.
This book presents a collection of studies on state-of-art techniques developed
specifically for lignocellulose component derivation, and for the production of
functional materials, composite polymers, carbonaceous biocatalysts, and pellets
from lignocellulosic biomass, with an emphasis on using sustainable chemistry
and engineering to develop innovative materials and fuels for practical
application. Technological strategies for the physical processing or biological
conversion of biomass for material production are also presented. All chapters
were contributed by respected experts in the field from around the globe,
providing a broad range of perspectives on cutting-edge applications. The book
offers an ideal reference guide for academic researchers and industrial engineers
in the fields of natural renewable materials, biorefinery of lignocellulose, biofuels
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and environmental engineering. It can also be used as a comprehensive
reference source for university students in chemical engineering, material
science and environmental engineering.
This welcome new edition covers bioprocess engineering principles for the
reader with a limited engineering background. It explains process analysis from
an engineering point of view, using worked examples and problems that relate to
biological systems. Application of engineering concepts is illustrated in areas of
modern biotechnology such as recombinant protein production, bioremediation,
biofuels, drug development, and tissue engineering, as well as microbial
fermentation. The main sub-disciplines within the engineering curriculum are all
covered; Material and Energy Balances, Transport Processes, Reactions and
Reactor Engineering. With new and expanded material, Doran's textbook
remains the book of choice for students seeking to move into bioprocess
engineering. NEW TO THIS EDITION: All chapters thoroughly revised for current
developments, with over 200 pgs of new material, including significant new
content in: Metabolic Engineering Sustainable Bioprocessing Membrane Filtration
Turbulence and Impeller Design Downstream Processing Oxygen Transfer
Systems Over 150 new problems and worked examples More than 100 new
illustrations New to this edition: All chapters thoroughly revised for current
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developments, with over 200 pgs of new material, including significant new
content in: Metabolic Engineering Sustainable Bioprocessing Membrane Filtration
Turbulence and Impeller Design Downstream Processing Oxygen Transfer
Systems Over 150 new problems and worked examples More than 100 new
illustrations
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