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Mass-transfer Operations
Use of Adsorbents for the Removal of Pollutants from Wastewater describes the
most commonly occurring industrial effluents, and presents direct means and
methodologies for treating them. In addition to its excellent introduction to
pollutants, this book contains all of the basics you need for understanding the
characteristics and applications of adsorbent materials. With this book, you can
choose from a wide variety of traditional and novel adsorbents, including
alternative, relatively inexpensive adsorbents.

Four Unit Operations of Mass Transfer
Introduction - Conduction - Convection - Radiation - Heat Exchange Equipments Evaporation - Diffusion - Distillation - Gas Absorption - Liquid Liquid Extraction Crystallisation - Drying - Appendix I Try yourself - Appendix II Thermal conductivity
data - Appendix III Steam tables
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Separation Processes
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 industry-standard
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, 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 • GasSolid Operations and Equipment • Liquid-Solid Operations and Equipment • SolidSolid Operations and Equipment •Chemical Reactors • Bio-based Reactions and
Processing • Waste Management including Air ,Wastewater and Solid Waste
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Management* Process Safety including Inherently Safer Design • Energy
Resources, Conversion and Utilization* Materials of Construction

Unit Operations in Environmental Engineering
Science and Practice of Liquid-liquid Extraction: Phase
equilibria, mass transfer and interfacial phenomena, extractor
hydrodynamics, selection, and design
Designed to give chemical engineers background for managing chemical reactions,
this text examines the behavior of chemical reactions and reactors; conservation
equations for reactors; heterogeneous reactions; fluid-fluid and fluid-solid reaction
systems; heterogeneous catalysis and catalytic kinetics; diffusion and
heterogeneous catalysis; and analyses and design of heterogeneous reactors.
1976 edition.

Handbook of Food Processing Equipment
Design of Multiphase Reactors
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The authors have written a practical introductory text exploring the theory and
applications of unit operations for environmental engineers that is a
comprehensive update to Linvil Rich’s 1961 classic work, “Unit Operations in
Sanitary Engineering”. The book is designed to serve as a training tool for those
individuals pursuing degrees that include courses on unit operations. Although the
literature is inundated with publications in this area emphasizing theory and
theoretical derivations, the goal of this book is to present the subject from a strictly
pragmatic introductory point-of-view, particularly for those individuals involved
with environmental engineering. This book is concerned with unit operations, fluid
flow, heat transfer, and mass transfer. Unit operations, by definition, are physical
processes although there are some that include chemical and biological reactions.
The unit operations approach allows both the practicing engineer and student to
compartmentalize the various operations that constitute a process, and
emphasizes introductory engineering principles so that the reader can then
satisfactorily predict the performance of the various unit operation equipment.

Principles and Modern Applications of Mass Transfer
Operations
Chemical Engineering Volume 2 covers the properties of particulate systems,
including the character of individual particles and their behaviour in fluids.
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Sedimentation of particles, both singly and at high concentrations, flow in packed
and fluidised beads and filtration are then examined. The latter part of the book
deals with separation processes, such as distillation and gas absorption, which
illustrate applications of the fundamental principles of mass transfer introduced in
Chemical Engineering Volume 1. In conclusion, several techniques of growing
importance - adsorption, ion exchange, chromatographic and membrane
separations, and process intensification - are described. A logical progression of
chemical engineering concepts, volume 2 builds on fundamental principles
contained in Chemical Engineering volume 1 and these volumes are fully crossreferenced Reflects the growth in complexity and stature of chemical engineering
over the last few years Supported with further reading at the end of each chapter
and graded problems at the end of the book

Separation Process Principles with Applications Using Process
Simulators, 4th Edition
Thermodynamics and information touch theory every facet of chemistry. However,
the physical chemistry curriculum digested by students worldwide is still heavily
skewed toward heat/work principles established more than a century ago.
Rectifying this situation, Chemical Thermodynamics and Information Theory with
Applications explores applications drawn from the intersection of thermodynamics
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and information theory—two mature and far-reaching fields. In an approach that
intertwines information science and chemistry, this book covers: The informational
aspects of thermodynamic state equations The algorithmic aspects of
transformations—compression, expansion, cyclic, and more The principles of bestpractice programming How molecules transmit and modify information via
collisions and chemical reactions Using examples from physical and organic
chemistry, this book demonstrates how the disciplines of thermodynamics and
information theory are intertwined. Accessible to curiosity-driven chemists with
knowledge of basic calculus, probability, and statistics, the book provides a fresh
perspective on time-honored subjects such as state transformations, heat and
work exchanges, and chemical reactions.

Mass Transfer Operations for the Practicing Engineer
This book introduces the fundamental principles of the mass transfer phenomenon
and its diverse applications in process industry. It covers the full spectrum of
techniques for chemical separations and extraction. Beginning with molecular
diffusion in gases, liquids and solids within a single phase, the mechanism of interphase mass transfer is explained with the help of several theories. The separation
operations are explained comprehensively in two distinct ways—stage-wise contact
and continuous differential contact. The primary design requirements of gas–liquid
equipment are discussed. The book provides a detailed discussion on all individual
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gas–liquid, liquid–liquid, solid–gas, and solid–liquid separation processes. The
students are also exposed to the underlying principles of the membrane-based
separation processes. The book is replete with real applications of separation
processes and equipment. Problems are worked out in each chapter. Besides,
problems with answers, short questions, multiple choice questions with answers
are given at the end of each chapter. The text is intended for a course on mass
transfer, transport and separation processes prescribed for the undergraduate and
postgraduate students of chemical engineering.

Mass Transfer
Details simple design methods for multiphase reactors in the chemical process
industries Includes basic aspects of transport in multiphase reactors and the
importance of relatively reliable and simple procedures for predicting mass
transfer parameters Details of design and scale up aspects of several important
types of multiphase reactors Examples illustrated through design methodologies
presenting different reactors for reactions that are industrially important Includes
simple spreadsheet packages rather than complex algorithms / programs or
computational aid

Perry's Chemical Engineers' Handbook, 9th Edition
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Liquid Extraction
This work has been selected by scholars as being culturally important and is part of
the knowledge base of civilization as we know it. This work is in the public domain
in the United States of America, and possibly other nations. Within the United
States, you may freely copy and distribute this work, as no entity (individual or
corporate) has a copyright on the body of the work. Scholars believe, and we
concur, that this work is important enough to be preserved, reproduced, and made
generally available to the public. To ensure a quality reading experience, this work
has been proofread and republished using a format that seamlessly blends the
original graphical elements with text in an easy-to-read typeface. We appreciate
your support of the preservation process, and thank you for being an important
part of keeping this knowledge alive and relevant.

Equilibrium-Stage Separation Operations in Chemical
Engineering
This textbook is intended for courses in heat transfer for undergraduates, not only
in chemical engineering and related disciplines of biochemical engineering and
chemical technology, but also in mechanical engineering and production
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engineering. The author provides the reader with a very thorough account of the
fundamental principles and their applications to engineering practice, including a
survey of the recent developments in heat transfer equipment.The three basic
modes of heat transfer - conduction, convection and radiation - have been
comprehensively analyzed and elucidated by solving a wide range of practical and
design-oriented problems. A whole chapter has been devoted to explain the
concept of the heat transfer coefficient to give a feel of its importance in tackling
problems of convective heat transfer. The use of the important heat transfer
correlations has been illustrated with carefully selected examples.

Open-Ended Problems
This work presents an up-to-date account of some of the fundamental aspects of
liquid-liquid extraction technology together with an account of extraction
processes in a number of important industries. The work is divided into two parts.
Volume 1 is concerned with the thermodynamics of phase equilibria; mass transfer
in liquid-liquid systems, including the complicating role of interfacial turbulence;
behavior of liquid-liquid dispersions; and the selection and design of countercurrent
contactors for particular applications. Volume 2 gives an account of the process
chemistry and associated extraction operations in a number of industries of current
interest. New extraction techniques have been developed in recent years for
specific applications and these are illustrated with reference to the
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hydrometallurgical, nuclear, pharmaceutical and food industries.

Conducting Remedial Investigations/feasibility Studies for
CERCLA Municipal Landfill Sites
The ChemSep Book
Designed as an undergraduate-level textbook in Chemical Engineering, this
student-friendly, thoroughly class-room tested book, now in its second edition,
continues to provide an in-depth analysis of chemical engineering
thermodynamics. The book has been so organized that it gives comprehensive
coverage of basic concepts and applications of the laws of thermodynamics in the
initial chapters, while the later chapters focus at length on important areas of
study falling under the realm of chemical thermodynamics. The reader is thus
introduced to a thorough analysis of the fundamental laws of thermodynamics as
well as their applications to practical situations. This is followed by a detailed
discussion on relationships among thermodynamic properties and an exhaustive
treatment on the thermodynamic properties of solutions. The role of phase
equilibrium thermodynamics in design, analysis, and operation of chemical
separation methods is also deftly dealt with. Finally, the chemical reaction
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equilibria are skillfully explained. Besides numerous illustrations, the book contains
over 200 worked examples, over 400 exercise problems (all with answers) and
several objective-type questions, which enable students to gain an in-depth
understanding of the concepts and theory discussed. The book will also be a useful
text for students pursuing courses in chemical engineering-related branches such
as polymer engineering, petroleum engineering, and safety and environmental
engineering. New to This Edition • More Example Problems and Exercise Questions
in each chapter • Updated section on Vapour–Liquid Equilibrium in Chapter 8 to
highlight the significance of equations of state approach • GATE Questions up to
2012 with answers

Journal of Pulp and Paper Science
Uses a large number of industrially-significant problems to convey an in-depth
understanding of modern calculation procedures. Includes numerous topical
examples and problems, and both conventional and SI units.

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

Unit Operations of Chemical Engineering
The subject of transport phenomena has long been thoroughly and expertly
addressed on the graduate and theoretical levels. Now Transport Phenomena and
Unit Operations: A Combined Approach endeavors not only to introduce the
fundamentals of the discipline to a broader, undergraduate-level audience but also
to apply itself to the concerns of practicing engineers as they design, analyze, and
construct industrial equipment. Richard Griskey's innovative text combines the
often separated but intimately related disciplines of transport phenomena and unit
operations into one cohesive treatment. While the latter was an academic
precursor to the former, undergraduate students are often exposed to one at the
expense of the other. Transport Phenomena and Unit Operations bridges the gap
between theory and practice, with a focus on advancing the concept of the
engineer as practitioner. Chapters in this comprehensive volume include: Transport
Processes and Coefficients Frictional Flow in Conduits Free and Forced Convective
Heat Transfer Heat Exchangers Mass Transfer; Molecular Diffusion Equilibrium
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Staged Operations Mechanical Separations Each chapter contains a set of
comprehensive problem sets with real-world quantitative data, affording students
the opportunity to test their knowledge in practical situations. Transport
Phenomena and Unit Operations is an ideal text for undergraduate engineering
students as well as for engineering professionals.

Mass-transfer Operations
Chemical Thermodynamics and Information Theory with
Applications
The transfer across the surface of environmental waters is of interest as an
important phase in the geophysical and natural biochemical cycles of numer ous
substances; indeed it governs the transition, one way or the other, be tween the
dissolved state in the water and the gaseous state in the atmo sphere. Especially
with increasing population and industrialization, gas transfer at water surfaces has
become a critical factor in the understanding of the various pathways of wastes in
the environment and of their engineering management. This interfacial mass
transfer is, by its very nature, highly complex. The air and the water are usually in
turbulent motion, and the interface be tween them is irregular, and disturbed by
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waves, sometimes accompanied by breaking, spray and bubble formation. Thus
the transfer involves a wide variety of physical phenomena occurring over a wide
range of scales. As a consequence, scientists and engineers from diverse
disciplines and problem areas, have approached the problem, often with greatly
differing analytical and experimental techniques and methodologies.

Solutions Manual to Accompany Mass-transfer Operations,
Third Edition
Food Process Engineering
The transfer across the surface of environmental waters is of interest as an
important phase in the geophysical and natural biochemical cycles of numer ous
substances; indeed it governs the transition, one way or the other, be tween the
dissolved state in the water and the gaseous state in the atmo sphere. Especially
with increasing population and industrialization, gas transfer at water surfaces has
become a critical factor in the understanding of the various pathways of wastes in
the environment and of their engineering management. This interfacial mass
transfer is, by its very nature, highly complex. The air and the water are usually in
turbulent motion, and the interface be tween them is irregular, and disturbed by
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waves, sometimes accompanied by breaking, spray and bubble formation. Thus
the transfer involves a wide variety of physical phenomena occurring over a wide
range of scales. As a consequence, scientists and engineers from diverse
disciplines and problem areas, have approached the problem, often with greatly
differing analytical and experimental techniques and methodologies.

Chemical Engineering
Surveys the selection, design, and operation of most of the industrially important
separation processes. Discusses the underlying principles on which the processes
are based, and provides illustrative examples of the use of the processes in a
modern context. Features thorough treatment of newer separation processes
based on membranes, adsorption, chromatography, ion exchange, and chemical
complexation. Includes a review of historically important separation processes
such as distillation, absorption, extraction, leaching, and crystallization and
considers these techniques in light of recent developments affecting them.

Transport Phenomena and Unit Operations
Recent publications in food engineering concern mainly food process engi neering,
which is related to chemical engineering, and deals primarily with unit operations
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and unit processes, as applied to the wide variety of food processing operations.
Relatively less attention is paid to the design and operation of food processing
equipment, which is necessary to carry out all of the food processes in the food
plant. Significant technical advances on processing equipment have been made by
the manufacturers, as evidenced by the efficient modem food pro cessing plants.
There is a need to relate advances in process engineering to proc ess equipment,
and vice versa. This book is an attempt to apply the established principles of
transport phe nomena and unit operations to the design, selection, and operation
of food pro cessing equipment. Since food processing equipment is still designed
empiri cally, due to the complexity of the processes and the uncertainty of food
properties, description of some typical industrial units is necessary to understand
the operating characteristics. Approximate values and data are used for illustra
tive purposes, since there is an understandable lack of published industrial data.

Gas Transfer at Water Surfaces
Conventional and Advanced Food Processing Technologies
Part of the Essential Engineering Calculations Series, this book presents step-bystep solutions of the basic principles of mass transfer operations, including sample
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problems and solutions and their applications, such as distillation, absorption, and
stripping. Presenting the subject from a strictly pragmatic point of view, providing
both the principles of mass transfer operations and their applications, with clear
instructions on how to carry out the basic calculations needed, the book also
covers topics useful for readers taking their professional exams.

WORKED EXAMPLES IN MASS TRANSFER
Originally published: New York: McGraw-Hill, 1971. 2nd ed. Includes a new
introduction.

Use of Adsorbents for the Removal of Pollutants from
Wastewater
This textbook is targetted to undergraduate students in chemical engineering,
chemical technology, and biochemical engineering for courses in mass transfer,
separation processes, transport processes, and unit operations. The principles of
mass transfer, both diffusional and convective have been comprehensively
discussed. The application of these principles to separation processes is explained.
The more common separation processes used in the chemical industries are
individually described in separate chapters. The book also provides a good
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understanding of the construction, the operating principles, and the selection
criteria of separation equipment. Recent developments in equipment have been
included as far as possible. The procedure of equipment design and sizing has
been illustrated by simple examples. An overview of different applications and
aspects of membrane separation has also been provided. ‘Humidification and
water cooling’, necessary in every process indus-try, is also described. Finally,
elementary principles of ‘unsteady state diffusion’ and mass transfer accompanied
by a chemical reaction are covered. SALIENT FEATURES : • A balanced coverage of
theoretical principles and applications. • Important recent developments in mass
transfer equipment and practice are included. • A large number of solved problems
of varying levels of complexities showing the applications of the theory are
included. • Many end-chapter exercises. • Chapter-wise multiple choice questions.
• An Instructors manual for the teachers.

Handbook of Separation Process Technology
Food processing technologies are an essential link in the food chain. These
technologies are many and varied, changing in popularity with changing
consumption patterns and product popularity. Newer process technologies are also
being evolved to provide the added advantages. Conventional and Advanced Food
Processing Technologies fuses the practical (application, machinery), theoretical
(model, equation) and cutting-edge (recent trends), making it ideal for industrial,
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academic and reference use. It consists of two sections, one covering conventional
or well-established existing processes and the other covering emerging or novel
process technologies that are expected to be employed in the near future for the
processing of foods in the commercial sector. All are examined in great detail,
considering their current and future applications with added examples and the
very latest data. Conventional and Advanced Food Processing Technologies is a
comprehensive treatment of the current state of knowledge on food processing
technology. In its extensive coverage, and the selection of reputed research
scientists who have contributed to each topic, this book will be a definitive text in
this field for students, food professionals and researchers.

Mass Transfer
This easy-to-follow guide is a step by step workbook intended to enhance students'
understanding of complicated concepts in food engineering. It also gives them
hands-on practice in solving food engineering problems. The book covers problems
in fluid flow, heat transfer, and mass transfer. It also tackles the most common unit
operations that have applications in food processing, such as thermal processing,
cooling and freezing, evaporation, psychometrics and drying. Included are
theoretical questions in the form of true or false, solved problems, semi-solved
problems, and problems solved using a computer. The semi-solved problems guide
students through the solution.
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Hydrometallurgy
The Second Edition of Food Process Engineering by Dr. Dennis Heldman, my former
student, and co-author Paul Singh, his former student, attests to the importance of
the previous edition. In the Foreword to the First Edition, I noted the need for
people in all facets of the food processing industry to consider those variables of
design of particular importance in engineering for the food processing field. In
addition to recognizing the many variables involved in the biological food product
being handled from production to consumption, the engi neer must oftentimes
adapt equations developed for non-biological materials. As more and more
research is done, those equations are appropriately modified to be more accurate
or new equations are developed specifically for designing to process foods. This
Edition updates equations used. This book serves a very important need in
acquainting engineers and technologists, particularly those with a math ematics
and physics background, with the information necessary to provide a more
efficient design to accomplish the objectives. Of prime importance, at present and
in the future, is to design for efficient use of energy. Now, it is often economical to
put considerably more money into first costs for an efficient design than
previously, when energy costs were a much smaller proportion of the total cost of
process engineering.
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PRINCIPLES OF MASS TRANSFER AND SEPERATION PROCESSES
Separation Process Principles with Applications Using Process Simulator, 4th
Edition is the most comprehensive and up-to-date treatment of the major
separation operations in the chemical industry. The 4th edition focuses on using
process simulators to design separation processes and prepares readers for
professional practice. Completely rewritten to enhance clarity, this fourth edition
provides engineers with a strong understanding of the field. With the help of an
additional co-author, the text presents new information on bioseparations
throughout the chapters. A new chapter on mechanical separations covers settling,
filtration and centrifugation including mechanical separations in biotechnology and
cell lysis. Boxes help highlight fundamental equations. Numerous new examples
and exercises are integrated throughout as well.

Heat Transfer
As the first book to compile the fundamentals, applications, reference information
and analytical tools on the topic, Hydrometallurgy presents a condensed collection
of information that can be used to improve the efficiency and effectiveness with
which metals are extracted, recovered, manufactured, and utilized in aqueous
media in technically viable and reliable, environmentally responsible, and
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economically feasible ways. Suitable for students and researchers, this collegelevel overview addresses Fundamentals of Chemical Metallurgy in Aqueous Media,
Speciation and Phase Diagrams, Rate Processes in Aqueous Metal Processing,
Aqueous Metal Extraction and Leaching, Fundamentals of Metal Concentration
Processes and more.

Gas Transfer at Water Surfaces
Unit Operations-II
Author's purpose is "to provide a vehicle for teaching, either through a formal
course or through self-study, the techniques of, and principles of equipment design
for, the mass-transfer operations of chemical engineering." As before, these
operations are largely the responsibility of the chemical engineer, but increasingly
practitioners of other engineering disciplines are finding them necessary for their
work. This is especially true for those engaged in pollution control and environment
protection, where separation processes predominate, and in, for example,
extractive metallurgy, where more sophisticated and diverse methods of
separation are increasingly relied upon.
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Solving Problems in Food Engineering
This is a unique book with nearly 1000 problems and 50 case studies on openended problems in every key topic in chemical engineering that helps to better
prepare chemical engineers for the future. The term "open-ended problem"
basically describes an approach to the solution of a problem and/or situation for
which there is not a unique solution. The Introduction to the general subject of
open-ended problems is followed by 22 chapters, each of which addresses a
traditional chemical engineering or chemical engineering-related topic. Each of
these chapters contain a brief overview of the subject matter of concern, e.g.,
thermodynamics, which is followed by sample open-ended problems that have
been solved (by the authors) employing one of the many possible approaches to
the solutions. This is then followed by approximately 40-45 open-ended problems
with no solutions (although many of the authors’ solutions are available for those
who adopt the book for classroom or training purposes). A reference section is
included with the chapter’s contents. Term projects, comprised of 12 additional
chapter topics, complement the presentation. This book provides academic,
industrial, and research personnel with the material that covers the principles and
applications of open-ended chemical engineering problems in a thorough and clear
manner. Upon completion of the text, the reader should have acquired not only a
working knowledge of the principles of chemical engineering, but also (and more
importantly) experience in solving open-ended problems. What many educators
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have learned is that the applications and implications of open-ended problems are
not only changing professions, but also are moving so fast that many have not yet
grasped their tremendous impact. The book drives home that the open-ended
approach will revolutionize the way chemical engineers will need to operate in the
future.

HEAT TRANSFER
Book presents mass transfer fundamentals in easily understandable form using
worked examples to illustrate basic concepts and calculations

Chemical and Catalytic Reaction Engineering
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