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Mass Transfer By Diffusion
Many practical operations, such as environment depollution, blood dialysis or product
purification, require matter transfer. With an emphasis on the aforementioned subjects, this
book revisits the founding principles of materials transfer on the basis of Fick’s first law, which
constitutes the foundation of diffusional phenomena. Additionally, continuity equations
translating the macroscopic balances of systems are established. These balances constitute
Fick’s second law, which can be applied to quantify the fluxes of matter transferred in each
situation, provided physical data is available. To this end, Mass Transfers and Physical Data
Estimation pays particular attention to methods of data estimation. Methods presented in this
book are applied to several practical cases, such as diffusion in catalytic reactions or the
reconstitution of cartilage in human bone joints.
This book provides a solid foundation in the principles of heat and mass transfer and shows
how to solve problems by applying modern methods. The basic theory is developed
systematically, exploring in detail the solution methods to all important problems. The revised
second edition incorporates state-of-the-art findings on heat and mass transfer correlations.
The book will be useful not only to upper- and graduate-level students, but also to practicing
scientists and engineers. Many worked-out examples and numerous exercises with their
solutions will facilitate learning and understanding, and an appendix includes data on key
properties of important substances.
This broad-based book covers the three major areas of Chemical Engineering. Most of the
books in the market involve one of the individual areas, namely, Fluid Mechanics, Heat
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Transfer or Mass Transfer, rather than all the three. This book presents this material in a single
source. This avoids the user having to refer to a number of books to obtain information. Most
published books covering all the three areas in a single source emphasize theory rather than
practical issues. This book is written with emphasis on practice with brief theoretical concepts
in the form of questions and answers, not adopting stereo-typed question-answer approach
practiced in certain books in the market, bridging the two areas of theory and practice with
respect to the core areas of chemical engineering. Most parts of the book are easily
understandable by those who are not experts in the field. Fluid Mechanics chapters include
basics on non-Newtonian systems which, for instance find importance in polymer and food
processing, flow through piping, flow measurement, pumps, mixing technology and fluidization
and two phase flow. For example it covers types of pumps and valves, membranes and areas
of their use, different equipment commonly used in chemical industry and their merits and
drawbacks. Heat Transfer chapters cover the basics involved in conduction, convection and
radiation, with emphasis on insulation, heat exchangers, evaporators, condensers, reboilers
and fired heaters. Design methods, performance, operational issues and maintenance
problems are highlighted. Topics such as heat pipes, heat pumps, heat tracing, steam traps,
refrigeration, cooling of electronic devices, NOx control find place in the book. Mass transfer
chapters cover basics such as diffusion, theories, analogies, mass transfer coefficients and
mass transfer with chemical reaction, equipment such as tray and packed columns, column
internals including structural packings, design, operational and installation issues, drums and
separators are discussed in good detail. Absorption, distillation, extraction and leaching with
applications and design methods, including emerging practices involving Divided Wall and
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Petluk column arrangements, multicomponent separations, supercritical solvent extraction find
place in the book.
Fluid Mechanics, Second Edition deals with fluid mechanics, that is, the theory of the motion of
liquids and gases. Topics covered range from ideal fluids and viscous fluids to turbulence,
boundary layers, thermal conduction, and diffusion. Surface phenomena, sound, and shock
waves are also discussed, along with gas flow, combustion, superfluids, and relativistic fluid
dynamics. This book is comprised of 16 chapters and begins with an overview of the
fundamental equations of fluid dynamics, including Euler's equation and Bernoulli's equation.
The reader is then introduced to the equations of motion of a viscous fluid; energy dissipation
in an incompressible fluid; damping of gravity waves; and the mechanism whereby turbulence
occurs. The following chapters explore the laminar boundary layer; thermal conduction in
fluids; dynamics of diffusion of a mixture of fluids; and the phenomena that occur near the
surface separating two continuous media. The energy and momentum of sound waves; the
direction of variation of quantities in a shock wave; one- and two-dimensional gas flow; and the
intersection of surfaces of discontinuity are also also considered. This monograph will be of
interest to theoretical physicists.
This didactic approach to the principles and modeling of mass transfer as it is needed in
modern industrial processes is unique in combining a step-by-step introduction to all important
fundamentals with the most recent applications. Based upon the renowned author's successful
new modeling method as used for the O-18 process, the exemplary exercises included in the
text are fact-proven, taken directly from existing chemical plants. Fascinating reading for
chemists, graduate students, chemical and process engineers, as well as thermodynamics
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physicists.
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 inter-phase 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 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.
Containing not only classical material and analysis, but using this as a basis for many kinds of
application processes which are important in critical technologies, this text provides a
comprehensive treatment of heat and mass transfer at graduate level.
Mass transfer is similar to heat transfer in many ways. Some of the same differential equations
and solutions will work for either one. There are differences, including the fact that there is
often no exchange of matter accompanying an exchange of energy in the form of heat. The
topics we consider in this text include: diffusion, dispersion, and sorption. We cover both
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analytical and numerical solutions.
In this book, the fundamentals of chemical engineering are presented with respect to
applications in micro system technology, microfluidics, and transport processes within
microstructures. Special features of the book include the state-of-the-art in micro process
engineering, a detailed treatment of transport phenomena for engineers, and a design
methodology from transport effects to economic considerations.
DiffusionMass Transfer in Fluid SystemsCambridge University Press
Though it incorporates much new material, this new edition preserves the general character of
the book in providing a collection of solutions of the equations of diffusion and describing how
these solutions may be obtained.
The clearest coverage available of diffusion and mass transfer, which is a key part of the
chemical engineering curriculum.

This book covers a wide variety of topics related to advancements in different
stages of mass transfer modelling processes. Its purpose is to create a platform
for the exchange of recent observations, experiences, and achievements. It is
recommended for those in the chemical, biotechnological, pharmaceutical, and
nanotechnology industries as well as for students of natural sciences, technical,
environmental and employees in companies which manufacture machines for the
above-mentioned industries. This work can also be a useful source for
researchers and engineers dealing with mass transfer and related issues.
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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 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
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undergraduate engineering students as well as for engineering professionals.
Multicomponent Diffusion discusses the multicomponent diffusion of the three
phases of matter. The book is comprised of nine chapters that cover studies of
multicomponent diffusion and mass transfer with an emphasis on the chemical
characteristics responsible for multicomponent diffusion. Chapter 1 provides an
introductory discourse about multicomponent diffusion. Chapter 2 discusses
binary diffusion, while Chapter 3 covers multicomponent flux equation. The
measurement of ternary diffusion and the estimation of ternary diffusion
coefficients are also explained in the book. A chapter then covers the interacting
systems, and the subsequent chapter talks about membranes without mobile
carriers. The text also discusses carrier-containing membranes and the
multicomponent mass transfer. The book will be of great use to researchers and
professionals whose work requires a good understanding of multicomponent
diffusion.
Fast pyrolysis and related catalytic pyrolysis are of increasing interest as
pathways to advanced biofuels that closely mimic traditional petroleum products.
Research has moved from empirical investigations to more fundamental studies
of pyrolysis mechanisms. Theories on the chemical and physical pathways from
plant polymers to pyrolysis products have proliferated as a result. This book
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brings together the latest developments in pyrolysis science and technology. It
examines, reviews and challenges the unresolved and sometimes controversial
questions about pyrolysis, helping advance the understanding of this important
technology and stimulating discussion on the various competing theories of
thermal deconstruction of plant polymers. Beginning with an introduction to the
biomass-to-biofuels process via fast pyrolysis and catalytic pyrolysis, chapters
address prominent questions such as whether free radicals or concerted
reactions dominate deconstruction reactions. Finally, the book concludes with an
economic analysis of fast pyrolysis versus catalytic pyrolysis. This book will be of
interest to advanced students and researchers interested in the science behind
renewable fuel technology, and particularly the thermochemical processing of
biomass.
This book presents the basic theory and experimental techniques of transport
phenomena in materials processing operations. Such fundamental knowledge is
highly useful for researchers and engineers in the field to improve the efficiency
of conventional processes or develop novel technology. Divided into four parts,
the book comprises 11 chapters describing the principles of momentum transfer,
heat transfer, and mass transfer in single phase and multiphase systems. Each
chapter includes examples with solutions and exercises to facilitate students’
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learning. Diagnostic problems are also provided at the end of each part to assess
students’ comprehension of the material. The book is aimed primarily at students
in materials science and engineering. However, it can also serve as a useful
reference text in chemical engineering as well as an introductory transport
phenomena text in mechanical engineering. In addition, researchers and
engineers engaged in materials processing operations will find the material useful
for the design of experiments and mathematical models in transport phenomena.
This volume contains unique features not usually found in traditional transport
phenomena texts. It integrates experimental techniques and theory, both of which
are required to adequately solve the inherently complex problems in materials
processing operations. It takes a holistic approach by considering both single and
multiphase systems, augmented with specific practical examples. There is a
discussion of flow and heat transfer in microscale systems, which is relevant to
the design of modern processes such as fuel cells and compact heat
exchangers. Also described are auxiliary relationships including turbulence
modeling, interfacial phenomena, rheology, and particulate systems, which are
critical to many materials processing operations.
An integrated treatment of transfer processes including momentum transfer of fluid
mechanics, energy/heat transfer, and mass transfer/diffusion. Designed for
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undergraduates taking transport phenomena or transfer and rate process courses.
Changes in this edition include: material updates, the additon of problems in both
number and variety, additional use of numerical analysis for problem-solving, and
computer applications of subject matter.
A proper understanding of diffusion and mass transfer theory is critical for obtaining
correct solutions to many transport problems. Diffusion and Mass Transfer presents a
comprehensive summary of the theoretical aspects of diffusion and mass transfer and
applies that theory to obtain detailed solutions for a large number of important
problems. Particular attention is paid to various aspects of polymer behavior, including
polymer diffusion, sorption in polymers, and volumetric behavior of polymer–solvent
systems. The book first covers the five elements necessary to formulate and solve
mass transfer problems, that is, conservation laws and field equations, boundary
conditions, constitutive equations, parameters in constitutive equations, and
mathematical methods that can be used to solve the partial differential equations
commonly encountered in mass transfer problems. Jump balances, Green’s function
solution methods, and the free-volume theory for the prediction of self-diffusion
coefficients for polymer–solvent systems are among the topics covered. The authors
then use those elements to analyze a wide variety of mass transfer problems, including
bubble dissolution, polymer sorption and desorption, dispersion, impurity migration in
plastic containers, and utilization of polymers in drug delivery. The text offers detailed
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solutions, along with some theoretical aspects, for numerous processes including
viscoelastic diffusion, moving boundary problems, diffusion and reaction, membrane
transport, wave behavior, sedimentation, drying of polymer films, and chromatography.
Presenting diffusion and mass transfer from both engineering and fundamental science
perspectives, this book can be used as a text for a graduate-level course as well as a
reference text for research in diffusion and mass transfer. The book includes mass
transfer effects in polymers, which are very important in many industrial processes. The
attention given to the proper setup of numerous problems along with the explanations
and use of mathematical solution methods will help readers in properly analyzing mass
transfer problems.
The field of matter transport is central to understanding the processing of materials and
their subsequent mechanical properties. While thermodynamics determines the final
state of a material system, it is the kinetics of mass transport that governs how it gets
there. This book, first published in 2000, gives a solid grounding in the principles of
matter transport and their application to a range of engineering problems. The author
develops a unified treatment of mass transport applicable to both solids and liquids.
Traditionally matter transport in fluids is considered as an extension of heat transfer and
can appear to have little relationship to diffusion in solids. This unified approach clearly
makes the connection between these important fields. This book is aimed at advanced
undergraduate and beginning graduate students of materials science and engineering
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and related disciplines. It contains numerous worked examples and unsolved problems.
The material can be covered in a one semester course.
With a detailed analysis of the mass transport through membrane layers and its effect
on different separation processes, this book provides a comprehensive look at the
theoretical and practical aspects of membrane transport properties and functions. Basic
equations for every membrane are provided to predict the mass transfer rate, the
concentration distribution, the convective velocity, the separation efficiency, and the
effect of chemical or biochemical reaction taking into account the heterogeneity of the
membrane layer to help better understand the mechanisms of the separation
processes. The reader will be able to describe membrane separation processes and
the membrane reactors as well as choose the most suitable membrane structure for
separation and for membrane reactor. Containing detailed discussion of the latest
results in transport processes and separation processes, this book is essential for
chemistry students and practitioners of chemical engineering and process engineering.
Detailed survey of the theoretical and practical aspects of every membrane process
with specific equations Practical examples discussed in detail with clear steps Will
assist in planning and preparation of more efficient membrane structure separation
Combustion and Mass Transfer: A Textbook with Multiple-Choice Exercises for
Engineering Students is a 20-chapter lecture text that covers various aspects of
combustion and mass transfer. Each of the 20 chapters is provided with a set partly
Page 12/17

Online Library Mass Transfer By Diffusion
analytical and multiple-choice tutorial exercises, designed to assist the student to
understand the material of the lectures. The opening chapters deal with the importance
of combustion and mass transfer processes. The succeeding chapters survey the
concepts and principles of droplet vaporization, droplet combustion, liquid-propellant
rocket, and laminar and turbulent jet. These topics are followed by discussions of
laminar and turbulent diffusion flame, kinetically-influenced phenomena, chemical
kinetics, and spontaneous ignition. The remaining chapters consider the basic concepts
of stirred reactor, flame stabilization, laminar flame propagation, spark ignition, and coalparticle combustion. This book is intended for undergraduate mechanical engineering
students.
The book provides a unified treatment of momentum transfer (fluid mechanics), heat
transfer, and mass transfer. This new edition has been updated to include more
coverage of modern topics such as biomedical/biological applications as well as an
added separations topic on membranes. Additionally, the fifth edition focuses on an
explicit problem-solving methodology that is thoroughly and consistently implemented
throughout the text.· Chapter 1: Introduction to Momentum Transfer· Chapter 2: Fluid
Statics· Chapter 3: Description of a Fluid in Motion· Chapter 4: Conservation of Mass:
Control-Volume Approach· Chapter 5: Newton's Second Law of Motion: Control-Volume
Approach· Chapter 6: Conservation of Energy: Control-Volume Approach· Chapter 7:
Shear Stress in Laminar Flow· Chapter 8: Analysis of a Differential Fluid Element in
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Laminar Flow· Chapter 9: Differential Equations of Fluid Flow· Chapter 10: Inviscid Fluid
Flow· Chapter 11: Dimensional Analysis and Similitude· Chapter 12: Viscous Flow·
Chapter 13: Flow in Closed Conduits· Chapter 14: Fluid Machinery· Chapter 15:
Fundamentals of Heat Transfer· Chapter 16: Differential Equations of Heat Transfer·
Chapter 17: Steady-State Conduction· Chapter 18: Unsteady-State Conduction·
Chapter 19: Convective Heat Transfer· Chapter 20: Convective Heat-Transfer
Correlations· Chapter 21: Boiling and Condensation· Chapter 22: Heat-Transfer
Equipment· Chapter 23: Radiation Heat Transfer· Chapter 24: Fundmentals of Mass
Transfer· Chapter 25: Differential Equations of Mass Transfer· Chapter 26: SteadyState Molecular Diffusion· Chapter 27: Unsteady-State Molecular Diffusion· Chapter 28:
Convective Mass Transfer· Chapter 29: Convective Mass Transfer Between Phases·
Chapter 30: Convective Mass-Transfer Correlations· Chapter 31: Mass-Transfer
Equipment
Atkins' Physical Chemistry: Molecular Thermodynamics and Kinetics is designed for
use on the second semester of a quantum-first physical chemistry course. Based on the
hugely popular Atkins' Physical Chemistry, this volume approaches molecular
thermodynamics with the assumption that students will have studied quantum
mechanics in their first semester. The exceptional quality of previous editions has been
built upon to make this new edition of Atkins' Physical Chemistry even more closely
suited to the needs of both lecturers and students. Re-organised into discrete 'topics',
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the text is more flexible to teach from and more readable for students. Now in its
eleventh edition, the text has been enhanced with additional learning features and
maths support to demonstrate the absolute centrality of mathematics to physical
chemistry. Increasing the digestibility of the text in this new approach, the reader is
brought to a question, then the math is used to show how it can be answered and
progress made. The expanded and redistributed maths support also includes new
'Chemist's toolkits' which provide students with succinct reminders of mathematical
concepts and techniques right where they need them. Checklists of key concepts at the
end of each topic add to the extensive learning support provided throughout the book,
to reinforce the main take-home messages in each section. The coupling of the broad
coverage of the subject with a structure and use of pedagogy that is even more
innovative will ensure Atkins' Physical Chemistry remains the textbook of choice for
studying physical chemistry.
Gas Vapor Liquid Systems
Addresses the use of rigorous multicomponent mass transfer models for the simulation
and design of process equipment. Deals with the basic equations of diffusion in
multicomponent systems. Describes various models and estimations of rates of mass
and energy transfer. Covers applications of multicomponent mass transfer models to
process design. Includes appendices providing necessary mathematical background.
Contains a large number of numerical examples worked out in detail.
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This book offers several solutions or approaches in solving mass transfer problems for
different practical chemical engineering applications: measurements of the diffusion
coefficients, estimation of the mass transfer coefficients, mass transfer limitation in
separation processes like drying, extractions, absorption, membrane processes, mass
transfer in the microbial fuel cell design, and problems of the mass transfer coupled
with the heterogeneous combustion. I believe this book can provide its readers with
interesting ideas and inspirations or direct solutions of their particular problems.
Clear and complete description of diffusion in fluids, for undergraduate students in
chemical engineering.
Surveyed in this book are the kinetics of non-linear mass transfer and its effects on
hydrodynamic stability in systems with intensive interphase mass transfer, in
electrochemical systems with high current density and in chemically reacting systems.
In Part 1 the non-linear mass transfer as a result of an intensive interphase mass
transfer in the gas (liquid)-solid surface, gas-liquid and liquid-liquid systems is
considered in the duffusion boundary layer approximation as well as in flat channel
taking the longitudinal diffusion into account. The influence of the direction of the
intensive interphase mass transfer on heat transfer and multi-component mass transfer
is illustrated. Part 2 discusses non-linear mass transfer in electrochemical systems with
high current density using the examples of the anode dissolving of metals in the
electrolyte flow and the electro-separation of metals out of concentrated solutions. The
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theory of the measured electrochemical treatment of metals and alloys, which is a
method of wide practical use, has been elaborated on this basis. In Part 3 the nonlinear mass transfer in chemically reacting systems is considered in the cases of: nonlinearity of the equations of the chemical reaction's kinetics and intensive interphase
mass transfer or thermo-capillary effect due to chemical reactions. On this basis, the
mechanisms and the macro-kinetics of the chemical transformations in the gas-liquid
systems are discussed. Part 4 is dedicated to the chemical reaction kinetics in
stationary two phase systems at an arbitrary contact time between phases. In Part 5 the
effects of concentration gradients are considered in the approximations of the linear
theory of the hydrodynamic stability of almost parallel flows. In systems with intensive
interphase mass transfer, the Marangoni effect could also be observed, beside the
effect of non-linear mass transfer. A comparative analysis of both effects is made in this
book.
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