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This book discusses and illustrates practical problem
solving in the major areas of chemical and biochemical
engineering and related disciplines using the novel
software capabilities of POLYMATH, Excel, and
MATLAB. Students and engineering/scientific
professionals will be able to develop and enhance their
abilities to effectively and efficiently solve realistic
problems from the simple to the complex. This new
edition greatly expands the coverage to include chapters
on biochemical engineering, separation processes and
process control. Recent advances in the POLYMATH
software package and new book chapters on Excel and
MATLAB usage allow for exceptional efficiency and
flexibility in achieving problem solutions. All of the
problems are clearly organized and many complete and
partial solutions are provided for all three packages. A
special web site provides additional resources for
readers and special reduced pricing for the latest
educational version of POLYMATH.
In this second edition of An Introduction to Numerical
Methods for Chemical Engineers the author has revised
text, added new problems, and updated the
accompanying computer programs. The result is a text
that puts students on the cutting-edge of solving relevant
chemical engineering problems.Designed explicitly for
undergraduates, this book provides students with
software and experience to solve a number of
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problems.Included in the text are: Numerical algorithms
in explicit detail. Example problems from thermodynamic,
fluid flow, heat transfer, mass transfer, kinetics, and
process design. Equations developed specifically for the
student from the example problems. An introduction to
advanced numerical techniques, such as finite elements,
singular value decomposition, and arc length homotopy.
An introduction to optimization. A systematic approach to
process modeling presented with advanced modeling
examples. The software that accompanies the book is for
IBM-compatible PCs. A solution manual is also available
upon request.An Introduction to Numerical Methods for
Chemical Engineers was first published in 1988 and has
been taught in universities throughout the nation.
Up-to-Date Coverage of All Chemical Engineering
Topics?from the Fundamentals to the State of the Art
Now in its 85th Anniversary Edition, this industrystandard resource has equipped generations of
engineers and chemists with vital information, data, and
insights. Thoroughly revised to reflect the latest
technological advances and processes, Perry's Chemical
Engineers' Handbook, Ninth Edition, provides
unsurpassed coverage of every aspect of chemical
engineering. You will get comprehensive details on
chemical processes, reactor modeling, biological
processes, biochemical and membrane separation,
process and chemical plant safety, and much more. This
fully updated edition covers: Unit Conversion Factors
and Symbols • Physical and Chemical Data including
Prediction and Correlation of Physical Properties •
Mathematics including Differential and Integral Calculus,
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Statistics , Optimization • Thermodynamics • Heat and
Mass Transfer • Fluid and Particle Dynamics *Reaction
Kinetics • Process Control and Instrumentation• Process
Economics • Transport and Storage of Fluids • Heat
Transfer Operations and Equipment • Psychrometry,
Evaporative Cooling, and Solids Drying • Distillation •
Gas Absorption and Gas-Liquid System Design • LiquidLiquid Extraction Operations and Equipment •
Adsorption and Ion Exchange • Gas-Solid Operations
and Equipment • Liquid-Solid Operations and Equipment
• Solid-Solid Operations and Equipment •Chemical
Reactors • Bio-based Reactions and Processing •
Waste Management including Air ,Wastewater and Solid
Waste Management* Process Safety including Inherently
Safer Design • Energy Resources, Conversion and
Utilization* Materials of Construction
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
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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
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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.
Centrifugal Separations in Biotechnology, Second
Edition, is the only book on the market devoted to
centrifugal separation in biotechnology. Key topics
covered include a full introduction to centrifugation,
sedimentation and separation; detailed coverage of
centrifuge types, including batch and semi-batch
centrifuges, disk-stack and tubular decanter centrifuges;
methods for increasing solids concentration; laboratory
and pilot testing of centrifuges; selection and sizing
centrifuges; scale-up of equipment, performance
prediction and analysis of test results using numerical
simulation. Centrifugal Separations in Biotechnology,
Second Edition, provides guidance on troubleshooting
and optimizing centrifuges, and then goes on to explore
the commercial applications of centrifuges in
biotechnology. It gives detailed process information and
data to assist in the development of particular processes
from existing systems. It is of value to professionals in
the chemical, bioprocess, and biotech sectors, and all
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those concerned with bioseparation, bioprocessing, unitoperations and process engineering. Provides a
comprehensive guide to centrifuges, their optimal
development, and their operation in the biotechnology
industry Updated throughout based on developments in
industrial applications and advances in our
understanding of centrifugal separations in biotechnology
Discusses applications for the separation of proteins,
DNA, mitochondria, ribosomes, lysosomes and other
cellular elements Includes new sections on use of
optimal polymer dosage in waste treatment, new
centrifuge designs for applications in algae processing,
biopharma, and more
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 bioprocessengineering research, development, education, and
technology transfer.
Key features: Industrially relevant approach to chemical
and bio-process control Fully revised edition with
substantial enhancements to the theoretical coverage of
the subject Increased number and variety of examples
Extensively revised homework problems with degree-ofPage 6/26
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diffi culty rating added Expanded and enhanced chapter
on model predictive control Self-assessment questions
and problems at the end of most sections with answers
listed in the appendix Bio-process control coverage:
Background and history of bio-processing and bioprocess control added to the introductory chapter
Discussion and analysis of the primary bio-sensors used
in bio-tech industries added to the chapter on control
loop hardware Signifi cant proportion of examples and
homework problems in the text deal with bio-processes
Section on troubleshooting bio-process control systems
included Bio-related process models added to the
modeling chapter Supplemental material: Visual basic
simulator of process models developed in text Solutions
manual Set of PowerPoint lecture slides Collection of
process control exams All supplemental material can be
found at www.che.ttu.edu/pcoc/software
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.
Separation processesâ€"or processes that use physical,
chemical, or electrical forces to isolate or concentrate
selected constituents of a mixtureâ€"are essential to the
chemical, petroleum refining, and materials processing
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industries. In this volume, an expert panel reviews the
separation process needs of seven industries and
identifies technologies that hold promise for meeting
these needs, as well as key technologies that could
enable separations. In addition, the book recommends
criteria for the selection of separations research projects
for the Department of Energy's Office of Industrial
Technology.
Process Intensification: Engineering for Efficiency,
Sustainability and Flexibility is the first book to provide a
practical working guide to understanding process
intensification (PI) and developing successful PI
solutions and applications in chemical process, civil,
environmental, energy, pharmaceutical, biological, and
biochemical systems. Process intensification is a
chemical and process design approach that leads to
substantially smaller, cleaner, safer, and more energy
efficient process technology. It improves process
flexibility, product quality, speed to market and inherent
safety, with a reduced environmental footprint. This book
represents a valuable resource for engineers working
with leading-edge process technologies, and those
involved research and development of chemical,
process, environmental, pharmaceutical, and bioscience
systems. No other reference covers both the technology
and application of PI, addressing fundamentals, industry
applications, and including a development and
implementation guide Covers hot and high growth topics,
including emission prevention, sustainable design, and
pinch analysis World-class authors: Colin Ramshaw
pioneered PI at ICI and is widely credited as the father of
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the technology
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 kineticsincluding 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
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Designed as a textbook for the undergraduate students
of chemical engineering and related disciplines such as
biotechnology, polymer technology, petrochemical
engineering, electrochemical engineering, environmental
engineering and safety engineering, the chief objective of
the book is to prepare students to make analysis of
chemical processes through calculations and to develop
systematic problem-solving skills in them. The text
presents the fundamentals of chemical engineering
operations and processes in a simple style that helps the
students to gain a thorough understanding of chemical
process calculations. The book deals with the principles
of stoichiometry to formulate and solve material and
energy balance problems in processes with and without
chemical reactions. With the help of examples, the book
explains the construction and use of referencesubstance plots, equilibrium diagrams, psychrometric
charts, steam tables and enthalpy composition diagrams.
It also elaborates on thermophysics and
thermochemistry to acquaint the students with the
thermodynamic principles of energy balance
calculations. The book is supplemented with Solutions
Manual for instructors containing detailed solutions of all
chapter-end unsolved problems.NEW TO THE SECOND
EDITION • Incorporates a new chapter on Bypass,
Recycle and Purge Operations • Comprises updations in
some sections and presents new sections on Future
Avenues and Opportunities in Chemical Engineering,
Processes in Biological and Energy Systems • Contains
several new worked-out examples in the chapter on
Material Balance with Chemical Reaction • Includes
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GATE questions with answers up to the year 2016 in
Objective-type questions KEY FEATURES • SI units are
used throughout the book. • All basic chemical
engineering operations and processes are introduced,
and different types of problems are illustrated with
worked-out examples. • Stoichiometric principles are
extended to solve problems related to bioprocessing,
environmental engineering, etc. • Exercise problems
(more than 810) are organised according to the difficulty
level and all are provided with answers.
The field of process control has evolved gradually over
the years, with emphasis on key aspects including
designing and tuning of controllers. This textbook covers
fundamental concepts of basic and multivariable process
control, and important monitoring and diagnosis
techniques. It discusses topics including state-space
models, Laplace transform to convert state-space
models to transfer function models, linearity and
linearization, inversion formulae, conversion of output to
time domain, stability analysis through partial fraction
expansion, and stability analysis using Routh table and
Nyquits plots. The text also covers basics of relative gain
array, multivariable controller design and model
predictive control. The text comprehensively covers
minimum variable controller (MVC) and minimum
variance benchmark with the help of solved examples for
better understanding. Fundamentals of diagnosis of
control loop problems are also explained and
explanations are bolstered through solved examples.
Pedagogical features including solved problems and
unsolved exercises are interspersed throughout the text
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for better understanding. The textbook is primarily written
for senior undergraduate and graduate students in the
field of chemical engineering and biochemical
engineering for a course on process control. The
textbook will be accompanied by teaching resource such
a collection of slides for the course material and a
includsolution manual for the instructors.
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
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predicting or assessing profitability Synthesizing and
optimizing chemical processing: experience-based
principles, BFD/PFD, simulations, and more Analyzing
process performance via I/O models, performance
curves, and other tools Process troubleshooting and
“debottlenecking” Chemical engineering design and
society: ethics, professionalism, health, safety, and new
“green engineering” techniques Participating
successfully in chemical engineering design teams
Analysis, Synthesis, and Design of Chemical Processes,
Third Edition, draws on nearly 35 years of innovative
chemical engineering instruction at West Virginia
University. It includes suggested curricula for both singlesemester 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.
Bioprocess Engineering: Downstream Processing is the first
book to present the principles of bioprocess engineering,
focusing on downstream bioprocessing. It aims to provide the
latest bioprocess technology and explain process analysis
from an engineering point of view, using worked examples
related to biological systems. This book introduces the
commonly used technologies for downstream processing of
biobased products. The covered topics include centrifugation,
filtration, membrane separation, reverse osmosis,
chromatography, biosorption, liquid-liquid separation, and
drying. The basic principles and mechanism of separation are
covered in each of the topics, wherein the engineering
concept and design are emphasized. This book is aimed at
bioprocess engineers and professionals who wish to perform
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downstream processing for their feedstock, as well as
students.
Volume 3 of Bioreaction Engineering covers the general
principles and techniques of bioprocess monitoring and their
application for various bioprocesses. Methods based on the
author's long standing experience working with various
bioprocesses are applied within the book. In particular, the
cultivation of Baker's yeast; production of fusion protein with
recombinant E. Coli, alkaline serine protease production with
Bacillus licheniformis; production of penicillin V with Penicillin
chrysogenum; Cephalosporin C with Acremonium
chrysogenum and tetracycline with Streptomyces
aureofaciens are considered. This book deals with the
monitoring of batch and perfusion cultivations of animal cells
and production of monoclonal antibodies with hybridoma
cells, Antithrombin III with BHK and CHO cells and ß
-galactosidase with insect cells. The topics covered include:
Bioprocess monitoring techniques Cultivation of
Saccharomyces cerevisiae Production of Fusion Protein with
Recombinanat E. coli Alkaline Protease Production with
Bacillus licheniformis Antibiotica Production by Fungi and
Streptomycetes Continuous Production of Primary
Metabolites with Suspended and Immobilized Microorganisms
Cultivation of Animal Cells and Production of Proteins
Anaerobic Waste Water Treatment Fast Process Monitoring
Techniques Image Analysis of Cells and Cell Aggregates
Evaluation of Experimental Data to the Calculation of
Metabolite Flux in Microorganisms and Animal Cells Signal
Evaluation, Automation and Expert Systems for Process
Monitoring Bioprocess Monitoring is invaluable for process
engineers, analytical chemists and researchers in
biotechnological, pharmaceutical, environmnental and
chemical industries.
Closes the gap between bioscience and mathematics-based
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process engineering This book presents the most commonly
employed approaches in the control of bioprocesses. It
discusses the role that control theory plays in understanding
the mechanisms of cellular and metabolic processes, and
presents key results in various fields such as dynamic
modeling, dynamic properties of bioprocess models, software
sensors designed for the online estimation of parameters and
state variables, and control and supervision of bioprocesses
Control in Bioengineering and Bioprocessing: Modeling,
Estimation and the Use of Sensors is divided into three
sections. Part I, Mathematical preliminaries and overview of
the control and monitoring of bioprocess, provides a general
overview of the control and monitoring of bioprocesses, and
introduces the mathematical framework necessary for the
analysis and characterization of bioprocess dynamics. Part II,
Observability and control concepts, presents the observability
concepts which form the basis of design online estimation
algorithms (software sensor) for bioprocesses, and reviews
controllability of these concepts, including automatic feedback
control systems. Part III, Software sensors and observerbased control schemes for bioprocesses, features six
application cases including dynamic behavior of
3-dimensional continuous bioreactors; observability analysis
applied to 2D and 3D bioreactors with inhibitory and noninhibitory models; and regulation of a continuously stirred
bioreactor via modeling error compensation. Applicable
across all areas of bioprocess engineering, including food
and beverages, biofuels and renewable energy,
pharmaceuticals and nutraceuticals, fermentation systems,
product separation technologies, wastewater and solid-waste
treatment technology, and bioremediation Provides a clear
explanation of the mass-balance–based mathematical
modelling of bioprocesses and the main tools for its dynamic
analysis Offers industry-based applications on: myco-diesel
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for implementing "quality" of observability; developing a virtual
sensor based on the Just-In-Time Model to monitor biological
control systems; and virtual sensor design for state estimation
in a photocatalytic bioreactor for hydrogen production Control
in Bioengineering and Bioprocessing is intended as a
foundational text for graduate level students in
bioengineering, as well as a reference text for researchers,
engineers, and other practitioners interested in the field of
estimation and control of bioprocesses.
Process Control: Modeling, Design, and Simulation is the first
complete introduction to process control that fully integrates
software tools-helping you master critical techniques handson, using MATLAB-based computer simulations. Author B.
Wayne Bequette includes process control diagrams, dynamic
modeling, feedback control, frequency response analysis
techniques, control loop tuning, and start-to-finish chemical
process control case studies.
This volume presents the reader with an overview of current
chemical sensor technology and outlines a framework relating
industrial bioprocess monitoring to modern process control
technology. It deals with conventional multivariable control
technology, focusing on bioprocess applications.
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.
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,
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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.

Handbook of Advanced Approaches towards Pollution
Prevention and Control, Volume Two: Legislative
Measures and Sustainability for Pollution Prevention and
Control condenses all relevant information on pollution
prevention and control in a single source. This handbook
(Volume Two of Two) covers the principals of pollution
prevention and control technologies, recent advances in
pollution prevention, control technologies and their
sustainability, modernization in pollution prevention and
control technologies for future and next generation of
pollution prevention and control technologies. The book
is an indispensable resource for researchers and
academic staff in chemical and process engineering,
safety engineering, environmental engineering,
biotechnology, and materials engineering. Provides indepth information on the principles and advances in
pollution prevention and control practices Discusses
emerging technologies and processes for advanced
pollution prevention and control Presents developments
on the use of the assessment models as tools to support
the research and applications of different technologies
and processes Provides history, fundamentals, state-ofthe-art, and future trends Edited by expert team of worldclass editors
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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 and Biotechnology, 2nd
Edition, outlines the principles of biochemical processes
and explains their use in the manufacturing of every day
products. The author uses a diirect approach that should
be very useful for students in following the concepts and
practical applications. This book is unique in having
many solved problems, case studies, examples and
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demonstrations of detailed experiments, with simple
design equations and required calculations. Covers
major concepts of biochemical engineering and
biotechnology, including applications in bioprocesses,
fermentation technologies, enzymatic processes, and
membrane separations, amongst others Accessible to
chemical engineering students who need to both learn,
and apply, biological knowledge in engineering principals
Includes solved problems, examples, and
demonstrations of detailed experiments with simple
design equations and all required calculations Offers
many graphs that present actual experimental data,
figures, and tables, along with explanations
Biotechnology has been labelled as one of the key
technologies of the last two decades of the 20th Century,
offering boundless solutions to problems ranging from
food and agricultural production to pharmaceutical and
medical applications, as well as environmental and
bioremediation problems. Biological processes, however,
are complex and the prevailing mechanisms are either
unknown or poorly understood. This means that
adequate techniques for data acquisition and analysis,
leading to appropriate modeling and simulation packages
that can be superimposed on the engineering principles,
need to be routine tools for future biotechnologists. The
present volume presents a masterly summary of the
most recent work in the field, covering: instrumentation
systems; enzyme technology; environmental
biotechnology; food applications; and metabolic
engineering.
Written by a highly regarded author with industrial and
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academic experience, this new edition of an established
bestselling book provides practical guidance for
students, researchers, and those in chemical
engineering. The book includes a new section on
sustainable energy, with sections on carbon capture and
sequestration, as a result of increasing environmental
awareness; and a companion website that includes
problems, worked solutions, and Excel spreadsheets to
enable students to carry out complex calculations.
Some terms, such as eco-friendly, circular economy and
green technologies, have remained in our vocabulary,
because the truth is that mankind is altering the planet to
put its own subsistence at risk. Besides, for
rationalization in the consumption of raw materials and
energy, the recycling of waste through efficient and
sustainable processes forms the backbone of the
paradigm of a sustainable industry. One of the most
relevant technologies for the new productive model is
anaerobic digestion. Historically, anaerobic digestion has
been developed in the field of urban wastes and
wastewater treatments, but in the new challenge, its role
is more relevant. Anaerobic digestion is a technologically
mature biological treatment, which joins bioenergy
production with the efficient removal of contaminants.
This issue provides a specialized, but broad in scope,
overview of the possibilities of the anaerobic digestion of
lignocellulosic biomass (mainly forestry and agricultural
wastes), which is expected to be a more promising
substrate for the development of biorefineries. Its
conversion to bioenergy through anaerobic digestion
must solve some troubles: the complex lignocellulosic
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structure needs to be deconstructed by pretreatments
and a co-substrate may need to be added to improve the
biological process. Ten selected works advance this
proposal into the future.
Best-selling introductory chemical engineering book now updated with far more coverage of biotech,
nanotech, and green engineering • •Thoroughly covers
material balances, gases, liquids, and energy balances.
•Contains new biotech and bioengineering problems
throughout. •Adds new examples and homework on
nanotechnology, environmental engineering, and green
engineering. •All-new student projects chapter. •Selfassessment tests, discussion problems, homework, and
glossaries in each chapter. Basic Principles and
Calculations in Chemical Engineering, 8/e, provides a
complete, practical, and student-friendly introduction to
the principles and techniques of modern chemical,
petroleum, and environmental engineering. The authors
introduce efficient and consistent methods for solving
problems, analyzing data, and conceptually
understanding a wide variety of processes. This edition
has been revised to reflect growing interest in the life
sciences, adding biotechnology and bioengineering
problems and examples throughout. It also adds many
new examples and homework assignments on
nanotechnology, environmental, and green engineering,
plus many updates to existing examples. A new chapter
presents multiple student projects, and several chapters
from the previous edition have been condensed for
greater focus. This text's features include: • •Thorough
introductory coverage, including unit conversions, basis
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selection, and process measurements. •Short chapters
supporting flexible, modular learning. •Consistent, sound
strategies for solving material and energy balance
problems. •Key concepts ranging from stoichiometry to
enthalpy. •Behavior of gases, liquids, and solids. •Many
tables, charts, and reference appendices. •Selfassessment tests, thought/discussion problems,
homework problems, and glossaries in each chapter.
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
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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.
The goal of this textbook is to provide first-year
engineering students with a firm grounding in the
fundamentals of chemical and bioprocess engineering.
However, instead of being a general overview of the two
topics, Fundamentals of Chemical and Bioprocess
Engineering will identify and focus on specific areas in
which attaining a solid competency is desired. This
strategy is the direct result of studies showing that broadbased courses at the freshman level often leave students
grappling with a lot of material, which results in a low rate
of retention. Specifically, strong emphasis will be placed
on the topic of material balances, with the intent that
students exiting a course based upon this textbook will
be significantly higher on Bloom’s Taxonomy
(knowledge, comprehension, application, analysis and
synthesis, evaluation, creation) relating to material
balances. In addition, this book also provides students
with a highly developed ability to analyze problems from
the material balances perspective, which leaves them
with important skills for the future. The textbook consists
of numerous exercises and their solutions. Problems are
classified by their level of difficulty. Each chapter has
references and selected web pages to vividly illustrate
each example. In addition, to engage students and
increase their comprehension and rate of retention,
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many examples involve real-world situations.
The latest volume in the Advanced Biotechnology series
provides an overview of the main product classes and
platform chemicals produced by biotechnological
processes today, with applications in the food,
healthcare and fine chemical industries. Alongside the
production of drugs and flavors as well as amino acids,
bio-based monomers and polymers and biofuels, basic
insights are also given as to the biotechnological
processes yielding such products and how large-scale
production may be enabled and improved. Of interest to
biotechnologists, bio and chemical engineers, as well as
those working in the biotechnological, chemical, and food
industries.
Part I: Process design -- Introduction to design -Process flowsheet development -- Utilities and energy
efficient design -- Process simulation -- Instrumentation
and process control -- Materials of construction -- Capital
cost estimating -- Estimating revenues and production
costs -- Economic evaluation of projects -- Safety and
loss prevention -- General site considerations -Optimization in design -- Part II: Plant design -Equipment selection, specification and design -- Design
of pressure vessels -- Design of reactors and mixers -Separation of fluids -- Separation columns (distillation,
absorption and extraction) -- Specification and design of
solids-handling equipment -- Heat transfer equipment -Transport and storage of fluids.
Biological drug and vaccine manufacturing has quickly
become one of the highest-value fields of bioprocess
engineering, and many bioprocess engineers are now
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finding job opportunities that have traditionally gone to
chemical engineers. Fundamentals of Modern
Bioprocessing addresses this growing demand. Written
by experts well-established in the field, this book
connects the principles and applications of bioprocessing
engineering to healthcare product manufacturing and
expands on areas of opportunity for qualified bioprocess
engineers and students. The book is divided into two
sections: the first half centers on the engineering
fundamentals of bioprocessing; while the second half
serves as a handbook offering advice and practical
applications. Focused on the fundamental principles at
the core of this discipline, this work outlines every facet
of design, component selection, and regulatory
concerns. It discusses the purpose of bioprocessing (to
produce products suitable for human use), describes the
manufacturing technologies related to bioprocessing,
and explores the rapid expansion of bioprocess
engineering applications relevant to health care product
manufacturing. It also considers the future of
bioprocessing—the use of disposable components (which
is the fastest growing area in the field of bioprocessing)
to replace traditional stainless steel. In addition, this text:
Discusses the many types of genetically modified
organisms Outlines laboratory techniques Includes the
most recent developments Serves as a reference and
contains an extensive bibliography Emphasizes
biological manufacturing using recombinant processing,
which begins with creating a genetically modified
organism using recombinant techniques Fundamentals
of Modern Bioprocessing outlines both the principles and
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applications of bioprocessing engineering related to
healthcare product manufacturing. It lays out the basic
concepts, definitions, methods and applications of
bioprocessing. A single volume comprehensive
reference developed to meet the needs of students with
a bioprocessing background; it can also be used as a
source for professionals in the field.
This Second Edition of the go-to reference combines the
classical analysis and modern applications of applied
mathematics for chemical engineers. The book
introduces traditional techniques for solving ordinary
differential equations (ODEs), adding new material on
approximate solution methods such as perturbation
techniques and elementary numerical solutions. It also
includes analytical methods to deal with important
classes of finite-difference equations. The last half
discusses numerical solution techniques and partial
differential equations (PDEs). The reader will then be
equipped to apply mathematics in the formulation of
problems in chemical engineering. Like the first edition,
there are many examples provided as homework and
worked examples.
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