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Four-part treatment covers principles of quantum statistical mechanics, systems
composed of independent molecules or other independent subsystems, and
systems of interacting molecules, concluding with a consideration of quantum
statistics.
This book contains the latest information on all aspects of the most important
chemical thermodynamic properties of Gibbs energy and Helmholtz energy, as
related to fluids. Both the Gibbs energy and Helmholtz energy are very important
in the fields of thermodynamics and material properties as many other properties
are obtained from the temperature or pressure dependence. Bringing all the
information into one authoritative survey, the book is written by acknowledged
world experts in their respective fields. Each of the chapters will cover theory,
experimental methods and techniques and results for all types of liquids and
vapours. This book is the fourth in the series of Thermodynamic Properties
related to liquids, solutions and vapours, edited by Emmerich Wilhelm and Trevor
Letcher. The previous books were: Heat Capacities (2010), Volume Properties
(2015), and Enthalpy (2017). This book fills the gap in fundamental
thermodynamic properties and is the last in the series.
Deals with the computer simulation of complex physical sys- tems encounteredin
condensed-matter physics and statistical mechanics as well as in related fields
such as metallurgy, polymer research, lattice gauge theory and
quantummechanics.
This textbook facilitates students’ ability to apply fundamental principles and
concepts in classical thermodynamics to solve challenging problems relevant to
industry and everyday life. It also introduces the reader to the fundamentals of
statistical mechanics, including understanding how the microscopic properties of
atoms and molecules, and their associated intermolecular interactions, can be
accounted for to calculate various average properties of macroscopic systems.
The author emphasizes application of the fundamental principles outlined above
to the calculation of a variety of thermodynamic properties, to the estimation of
conversion efficiencies for work production by heat interactions, and to the
solution of practical thermodynamic problems related to the behavior of non-ideal
pure fluids and fluid mixtures, including phase equilibria and chemical reaction
equilibria. The book contains detailed solutions to many challenging sample
problems in classical thermodynamics and statistical mechanics that will help the
reader crystallize the material taught. Class-tested and perfected over 30 years
of use by nine-time Best Teaching Award recipient Professor Daniel Blankschtein
of the Department of Chemical Engineering at MIT, the book is ideal for students
of Chemical and Mechanical Engineering, Chemistry, and Materials Science, who
will benefit greatly from in-depth discussions and pedagogical explanations of key
concepts. Distills critical concepts, methods, and applications from leading fulllength textbooks, along with the author’s own deep understanding of the material
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taught, into a concise yet rigorous graduate and advanced undergraduate text;
Enriches the standard curriculum with succinct, problem-based learning
strategies derived from the content of 50 lectures given over the years in the
Department of Chemical Engineering at MIT; Reinforces concepts covered with
detailed solutions to illuminating and challenging homework problems.
Isolated systems and thermal equilibrium -- Various reservoirs -- Probability and
the general formalism -- Classical statistical mechanics -- Ideal systems -Interacting particles -- Diagrammatic and functional expansions -- Pair functions
-- Functional and perturbation theory -- Inhomogeneous systems -- Coulomb
systems -- Computer simulations.
This book presents leading-edge research on colloids and surface science and
spans a wide range of topics including biological interactions at surfaces,
molecular assembly of selective surfaces, role of surface chemistry in
microelectronics and catalysis, tribology, and colloidal physics in the context of
crystallisation and suspensions; fluid interfaces; adsorption; surface aspects of
catalysis; dispersion preparation, characterisation and stability; aerosols, foams
and emulsions; surfaces forces; micelles and microemulsions; light scattering
and spectroscopy; nanoparticles; new material science; detergency and wetting;
thin films, liquid membranes and bilayers; surfactant science; polymer colloids;
rheology of colloidal and disperse systems; electrical phenomena in interfacial
and disperse systems.
Covers the principles of quantum mechanics and engages those principles in the
development of thermodynamics. Coverage includes the properties of gases, the
First Law of Thermodynamics, a molecular interpretation of the principal
thermodynamic state functions, solutions, non equilibrium thermodynamics, and
electrochemistry. Features 10-12 worked examples and some 60 problems for
each chapter. A separate Solutions Manual is forthcoming in April 1999.
Annotation copyrighted by Book News, Inc., Portland, OR
The canonical ensemble - Other ensembles and fluctuations - Boltzmann statistics, fermi-dirac
statistics, and bose-einstein statistics - Ideal monatomic gas - Ideal diatomic - Classical
statistical mechanics - Ideal polyatomic - Chemical equilibrium - Quantum statistics - Crystals Imperfect gases - Distribution functions in classical monatomic liquids - Perturbation theories of
liquids - Solutions of strong electrolytes - Kinetic theory of gases and molecular collisions Continuum mechanics - Kinetic theory of-gases and the boltzmann equation - Transport
processes in dilute gases - Theory of brownian motion - The time-correlation function
formalism.
This 2006 textbook discusses the fundamentals and applications of statistical thermodynamics
for beginning graduate students in the physical and engineering sciences. Building on the
prototypical Maxwell–Boltzmann method and maintaining a step-by-step development of the
subject, this book assumes the reader has no previous exposure to statistics, quantum
mechanics or spectroscopy. The book begins with the essentials of statistical thermodynamics,
pauses to recover needed knowledge from quantum mechanics and spectroscopy, and then
moves on to applications involving ideal gases, the solid state and radiation. A full introduction
to kinetic theory is provided, including its applications to transport phenomena and chemical
kinetics. A highlight of the textbook is its discussion of modern applications, such as laserPage 2/7
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based diagnostics. The book concludes with a thorough presentation of the ensemble method,
featuring its use for real gases. Numerous examples and prompted homework problems enrich
the text.
Introduction to Cell Mechanics and Mechanobiology is designed for a one-semester course in
the mechanics of the cell offered to advanced undergraduate and graduate students in
biomedical engineering, bioengineering, and mechanical engineering. It teaches a quantitative
understanding of the way cells detect, modify, and respond to the physical prope
This textbook gradually introduces students to the statistical mechanical study of the different
phases of matter and to the phase transitions between them. It uses simple yet fully detailed
models of both hard and soft matter systems to demonstrate core concepts, developing the
subject matter in a thorough and accessible pedagogical manner throughout. Starting from an
introduction to basic thermodynamics and statistical physics, the book progresses from ideal,
non-interacting systems to real systems exhibiting classical interactions and phase transitions.
It concludes with a selection of more advanced topics, such as the renormalisation group
approach to critical phenomena, the density functional theory of interfaces, and kinematic
aspects of the phase transformation process. This updated second edition features a
considerably expanded study of the topology of the phases, including applications to modern
problems such as topological defects of nematic liquid crystals and the topological phase
transition of a two-dimensional spin system. Along with a complete introductory overview of the
theory of phase transitions, this textbook provides students with ample material for deeper
study. References include suggestions for more detailed treatments and six appendices supply
overviews of the mathematical tools employed in the text.
This book consists of a number of papers regarding the thermodynamics and structure of
multicomponent systems that we have published during the last decade. Even though they
involve different topics and different systems, they have something in common which can be
considered as the “signature” of the present book. First, these papers are concerned with
“difficult” or very nonideal systems, i. e. systems with very strong interactions (e. g. , hyd- gen
bonding) between components or systems with large differences in the partial molar v- umes of
the components (e. g. , the aqueous solutions of proteins), or systems that are far from
“normal” conditions (e. g. , critical or near-critical mixtures). Second, the conventional thmodynamic methods are not sufficient for the accurate treatment of these mixtures. Last but
not least, these systems are of interest for the pharmaceutical, biomedical, and related indtries. In order to meet the thermodynamic challenges involved in these complex mixtures, we
employed a variety of traditional methods but also new methods, such as the fluctuation t- ory
of Kirkwood and Buff and ab initio quantum mechanical techniques. The Kirkwood-Buff (KB)
theory is a rigorous formalism which is free of any of the - proximations usually used in the
thermodynamic treatment of multicomponent systems. This theory appears to be very fruitful
when applied to the above mentioned “difficult” systems.
A book about statistical mechanics for students.
This book aims to cover a broad range of topics in statistical physics, including statistical
mechanics (equilibrium and non-equilibrium), soft matter and fluid physics, for applications to
biological phenomena at both cellular and macromolecular levels. It is intended to be a
graduate level textbook, but can also be addressed to the interested senior level
undergraduate. The book is written also for those involved in research on biological systems or
soft matter based on physics, particularly on statistical physics. Typical statistical physics
courses cover ideal gases (classical and quantum) and interacting units of simple structures. In
contrast, even simple biological fluids are solutions of macromolecules, the structures of which
are very complex. The goal of this book to fill this wide gap by providing appropriate content as
well as by explaining the theoretical method that typifies good modeling, namely, the method of
coarse-grained descriptions that extract the most salient features emerging at mesoscopic
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scales. The major topics covered in this book include thermodynamics, equilibrium statistical
mechanics, soft matter physics of polymers and membranes, non-equilibrium statistical physics
covering stochastic processes, transport phenomena and hydrodynamics. Generic methods
and theories are described with detailed derivations, followed by applications and examples in
biology. The book aims to help the readers build, systematically and coherently through basic
principles, their own understanding of nonspecific concepts and theoretical methods, which
they may be able to apply to a broader class of biological problems.

Introduction to Critical Phenomena in Fluids encompasses the fundamentals of this
relatively young field, as well as applications in the fields of chemical engineering,
analytical chemistry, and environmental remediation processing. The exercises in the
text have been developed in a way that makes the book suitable for graduate courses
in chemical engineering thermodynamics and physical chemistry.
This book presents the "helical wormlike chain" model – a general model for both
flexible and semiflexible polymer chains. It explains how statistical-mechanical,
hydrodynamic, and dynamic theories of their solution properties can be developed on
the basis of this model. This new second edition has been carefully updated and
thoroughly revised. It includes a new chapter covering "Simulation and More on
Excluded-Volume Effects", as well as the discussion of new experimental data and the
application of the theory to ring polymers. The authors provide analysis of important
recent experimental data by the use of their theories for flexible polymers over a wide
range of molecular weights, including the oligomer region, and for semiflexible
polymers, including biological macromolecules such as DNA. This is all clearly
illustrated using a reasonable number of theoretical equations, tables, figures, and
computer-aided forms, which support the understanding of the basic theory and help to
facilitate its application to experimental data for the polymer molecular characterization.
Existing texts on the statistical mechanics of liquids treat only spherical molecules.
However, nearly all fluids of practical interest are composed of non-spherical molecules
that are often dipolar or exhibit other kinds of electrostatic forces. This book describes
the statistical mechanical theory of fluids of non-spherical molecules and its application
to the calculation of physical properties, and is a sequel to Theory of Molecular Fluids.
Volume 1: Fundamentals by C.G. Gray and K.E. Gubbins. The emphasis is on the new
phenomena that arise due to the non-spherical nature of the intermolecular forces, such
as new phase transitions, structural features and dielectric effects. It contains chapters
on the thermodynamic properties of pure and mixed fluids, surface properties, X-ray
and neutron diffraction structure factors, dielectric properties and spectroscopic
properties. The book is aimed at beginning graduate students and research workers in
chemistry, physics, materials science and engineering.
This book is intended for scientists, researchers, and graduate students interested in
solutions in general, and solutions of metals in particular. Readers are assumed to have
a good background in thermodynamics, presented in such books as those cited at the
end of Chapter 1, "Thermo dynamic Background." The contents of the book are limited
to the solutions of metals + metals, and metals + metalloids, but the results are also
appli cable to numerous other types of solutions encountered by metallurgists,
materials scientists, geologists, ceramists, and chemists. Attempts have been made to
cover each topic in depth with numerical examples whenever necessary. Chapter 2
presents phase equilibria and phase diagrams as related to the thermodynamics of
solutions. The emphasis is on the binary diagrams since the ternary diagrams can be
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understood in terms of the binary diagrams coupled with the phase rule, and the Gibbs
energies of mixing. The cal culation of thermodynamic properties from the phase
diagrams is not emphasized because such a procedure generally yields mediocre
results. Nevertheless, the reader can readily obtain thermodynamic data from phase
diagrams by reversing the detailed process of calculation of phase diagrams from
thermodynamic data. Empirical rules on phase stability are given in this chapter for a
brief and clear understanding of the physical and atomistic factors underlying the alloy
phase formation.
Learn classical thermodynamics alongside statistical mechanics and how macroscopic
and microscopic ideas interweave with this fresh approach to the subjects.
Volume IV (2005) covers preparation, characterization of colloids, stability and
interaction between pairs of particles, and in concentrated systems, their rheology and
dynamics. This volume contains two chapters written, or co-authored by J. Lyklema and
edited contributions by A.P.Philipse, H.P. van Leeuwen, M. Minor, A. Vrij, R.Tuinier and
T. van Vliet. The volume is logically followed by Vol V, but is equally valuable as a
stand alone reference. * Combined with part V, this volume completes the prestigious
series Fundamentals of Interface and Colloid Science * Together with volume V this
book provides a general physical chemical background to colloid science * Covers all
aspects of particle colloids
Statistical Mechanics discusses the fundamental concepts involved in understanding
the physical properties of matter in bulk on the basis of the dynamical behavior of its
microscopic constituents. The book emphasizes the equilibrium states of physical
systems. The text first details the statistical basis of thermodynamics, and then
proceeds to discussing the elements of ensemble theory. The next two chapters cover
the canonical and grand canonical ensemble. Chapter 5 deals with the formulation of
quantum statistics, while Chapter 6 talks about the theory of simple gases. Chapters 7
and 8 examine the ideal Bose and Fermi systems. In the next three chapters, the book
covers the statistical mechanics of interacting systems, which includes the method of
cluster expansions, pseudopotentials, and quantized fields. Chapter 12 discusses the
theory of phase transitions, while Chapter 13 discusses fluctuations. The book will be of
great use to researchers and practitioners from wide array of disciplines, such as
physics, chemistry, and engineering.
Classic text combines thermodynamics, statistical mechanics, and kinetic theory in one unified
presentation. Topics include equilibrium statistics of special systems, kinetic theory, transport
coefficients, and fluctuations. Problems with solutions. 1966 edition.
J.E. Enderby At the last NATO-ASI on liquids held in Corsica, (August 1977),Professor de
Gennes, in his summary of that meeting, suggested that the next ASI should concentrate on
some specific aspect of the subject and mentioned explicitly ionic solutions as one possibility.
The challenge was taken up by Marie-Claire Bellissent-Funel and George Neilson; I am sure
that all the participants would wish to congratulate our two colleagues for putting together an
outstanding programme of lectures, round tables and poster session. The theory which
underlies the subject was covered by four leading authorities: J.-P. Hansen (Paris) set out the
general framework in terms of the statistical mechanics of bulk and surface properties; H.L.
Friedman (Stony Brook) focused attention on ionic liquids at equilibrium, and J.B. Hubbard
considered non-equilibrium properties such as the electrical conductivity and ionic friction
coefficients. Finally, the basic theory of polyelectrolytes treated as charged linear polymers in
aqueous solution was presented by J.M. Victor (Paris).
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Nanoporous materials are used widely in industry as adsorbents, particularly for applications
where selective adsorption of one fluid component from a mixture is important. Nanoscale
structures are of increasing interest for micro- and nanofluidic devices. Computational methods
have an important role to play in characterizing, understanding, and designing such materials.
Adsorption and Transport at the Nanoscale gives a survey of computational methods and their
applications in this burgeoning field. Beginning with an overview of adsorption and transport
phenomena at the nanoscale, this book details several important simulation techniques for
characterization and modeling of nanomaterials and surfaces. Expert contributors from Europe,
Asia, and the US discuss topics including Monte Carlo simulation for modeling gas adsorption;
experimental and simulation studies of aniline in activated carbon fibers; molecular simulation
of templated mesoporous materials and adsorption of guest molecules in zeolitic materials; as
well as computer simulation of isothermal mass transport in graphitic slit pores. These studies
elucidate the chemical and physical phenomena while demonstrating how to perform the
simulation techniques, illustrating their advantages, drawbacks, and limitations. A survey of
recent progress in numerical simulation of nanomaterials, Adsorption and Transport at the
Nanoscale explains the central role of molecular simulation in characterizing and designing
novel materials and devices.
This textbook covers the basic principles of statistical physics and thermodynamics. The text is
pitched at the level equivalent to first-year graduate studies or advanced undergraduate
studies. It presents the subject in a straightforward and lively manner. After reviewing the basic
probability theory of classical thermodynamics, the author addresses the standard topics of
statistical physics. The text demonstrates their relevance in other scientific fields using clear
and explicit examples. Later chapters introduce phase transitions, critical phenomena and nonequilibrium phenomena.
Statistical physics is a core component of most undergraduate (and some post-graduate)
physics degree courses. It is primarily concerned with the behavior of matter in bulk-from
boiling water to the superconductivity of metals. Ultimately, it seeks to uncover the laws
governing random processes, such as the snow on your TV screen. This essential new
textbook guides the reader quickly and critically through a statistical view of the physical world,
including a wide range of physical applications to illustrate the methodology. It moves from
basic examples to more advanced topics, such as broken symmetry and the Bose-Einstein
equation. To accompany the text, the author, a renowned expert in the field, has written a
Solutions Manual/Instructor's Guide, available free of charge to lecturers who adopt this book
for their courses. Introduction to Statistical Physics will appeal to students and researchers in
physics, applied mathematics and statistics.
One of the goals of An Introduction to Applied Statistical Thermodynamics is to introduce
readers to the fundamental ideas and engineering uses of statistical thermodynamics, and the
equilibrium part of the statistical mechanics. This text emphasises on nano and bio
technologies, molecular level descriptions and understandings offered by statistical mechanics.
It provides an introduction to the simplest forms of Monte Carlo and molecular dynamics
simulation (albeit only for simple spherical molecules) and user-friendly MATLAB programs for
doing such simulations, and also some other calculations. The purpose of this text is to provide
a readable introduction to statistical thermodynamics, show its utility and the way the results
obtained lead to useful generalisations for practical application. The text also illustrates the
difficulties that arise in the statistical thermodynamics of dense fluids as seen in the discussion
of liquids.
Statistical MechanicsInternational Series of Monographs in Natural PhilosophyElsevier
Volume 5.
"There is a symbiotic relationship between theoretical nonequilibrium statistical mechanics on
the one hand and the theory and practice of computer simulation on the other. Sometimes, the
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initiative for progress has been with the pragmatic requirements of computer simulation and at
other times, the initiative has been with the fundamental theory of nonequilibrium processes.
This book summarises progress in this field up to 1990"--Publisher's description.
Polymeric Liquids and Networks: Structure and Properties is the first book of two by William W.
Graessley that presents a unified view of flexible-chain polymer liquids and networks. The
topics of both volumes range from equilibrium properties to dynamic response, finite
deformation behavior and non-Newtonian flow. The second book will be titled Po
An understanding of statistical thermodynamic molecular theory is fundamental to the
appreciation of molecular solutions. This complex subject has been simplified by the authors
with down-to-earth presentations of molecular theory. Using the potential distribution theorem
(PDT) as the basis, the text provides a discussion of practical theories in conjunction with
simulation results. The authors discuss the field in a concise and simple manner, illustrating
the text with useful models of solution thermodynamics and numerous exercises. Modern quasichemical theories that permit statistical thermodynamic properties to be studied on the basis of
electronic structure calculations are given extended development, as is the testing of those
theoretical results with ab initio molecular dynamics simulations. The book is intended for
students taking up research problems of molecular science in chemistry, chemical engineering,
biochemistry, pharmaceutical chemistry, nanotechnology and biotechnology.
This volume contains a collection of the lectures of the invited speakers and symposium
organizers presented at the International Conference of Computational methods in Science
and Engineering (ICCMSE 2006), held in Chania, Greece, October 2006. The content of the
papers bears upon new developments of Computational Science pertinent to Physics,
Chemistry, Biology, Medicine, Mathematics and Engineering. Molecular Science is a privileged
ground for the application and evaluation of new mathematical tools and computational
methods. In recent years, novelty and progress with greatest conceivable speed is common
experience. This flavor of research findings carrying many consequences for distant fields is
easily evidenced in the lectures collected in this volume.
Fawcett (chemistry, University of California-Davis) introduces modern topics in solution
chemistry to senior undergraduates and graduate students who have completed two
semesters or three quarters of chemical thermodynamics and statistical mechanics.
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