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Pharmaceutics: the science of medicine design explores the different forms that medicines can take, and demonstrates
how being able to select the best form - be it a tablet, injectable liquid, or an inhaled gas - requires an understanding of
how chemicals behave in different physical states.
Thermodynamics is an important tool to interpreting the conditions at which natural geomaterial equilibrate. It allows one
to determine, for example, the equilibrium pressures and temperatures and the nature and chemical composition of
phases - volved mineralogical and petrological processes. Simple chemical model systems, which are often studied in
the laboratory in order to understand more complicated natural systems, generally consist of few chemical components.
In order to use phase equilibrium results obtained from model systems for interpreting the con- tions of formation of
natural geologic materials, extrapolations in compositional space and other P-T conditions are often required. This can
only be done using the mathematical formalism that is offered by thermodynamics. An number of excellent books on
thermodynamics with regards to the fields of mineralogy, petrology and geochemistry have been published over past 40
years. Many of them are, however, written for more advanced students and experienced - searchers and it is often
assumed that the reader already possesses some prior knowledge of the subject. Consequently, discussions and
presentations of basic c- cepts, which are necessary for beginning students and others attempting to learn
thermodynamics for the first time, are often given short shrift. Therefore, the aim of this book is to explain the basic
principles of thermodynamics at an introductory l- el, while trying not to loose much of the mathematical rigor that is one
of the most important and central aspects of this subject.
A brand-new conceptual look at dynamical thermodynamics This book merges the two universalisms of thermodynamics
and dynamical systems theory in a single compendium, with the latter providing an ideal language for the former, to
develop a new and unique framework for dynamical thermodynamics. In particular, the book uses system-theoretic ideas
to bring coherence, clarity, and precision to an important and poorly understood classical area of science. The dynamical
systems formalism captures all of the key aspects of thermodynamics, including its fundamental laws, while providing a
mathematically rigorous formulation for thermodynamical systems out of equilibrium by unifying the theory of mechanics
with that of classical thermodynamics. This book includes topics on nonequilibrium irreversible thermodynamics,
Boltzmann thermodynamics, mass-action kinetics and chemical reactions, finite-time thermodynamics, thermodynamic
critical phenomena with continuous and discontinuous phase transitions, information theory, continuum and stochastic
thermodynamics, and relativistic thermodynamics. A Dynamical Systems Theory of Thermodynamics develops a
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postmodern theory of thermodynamics as part of mathematical dynamical systems theory. The book establishes a clear
nexus between thermodynamic irreversibility, the second law of thermodynamics, and the arrow of time to further unify
discreteness and continuity, indeterminism and determinism, and quantum mechanics and general relativity in the pursuit
of understanding the most fundamental property of the universe—the entropic arrow of time.
This book offers comprehensive coverage of the design, analysis, and operational aspects of biomass gasification, the
key technology enabling the production of biofuels from all viable sources--some examples being sugar cane and
switchgrass. This versatile resource not only explains the basic principles of energy conversion systems, but also
provides valuable insight into the design of biomass gasifiers. The author provides many worked out design problems,
step-by-step design procedures and real data on commercially operating systems. After fossil fuels, biomass is the most
widely used fuel in the world. Biomass resources show a considerable potential in the long term if residues are properly
handled and dedicated energy crops are grown. Includes step-by-step design procedures and case studies for Biomass
Gasification Provides worked process flow diagrams for gasifier design. Covers integration with other technologies (e.g.
gas turbine, engine, fuel cells)
This book takes the reader for a short journey over the structures of matter showing that their main properties can be
obtained even at a quantitative level with a minimum background knowledge. The latter, besides some high school
physics and mathematics, consists of the three cornerstones of science presented in chapters 1 to 3, namely the atomic
idea, the wave-particle duality, and the minimization of energy as the condition for equilibrium. Dimensional analysis
employing the universal constants and combined with “a little imagination and thinking”, to quote Feynman, allows an
amazing short-cut derivation of several quantitative results concerning the structures of matter. This book is expected to
be of interest to physics, engineering, and other science students and to researchers in physics, material science,
chemistry, and engineering who may find stimulating the alternative derivation of several real world results, which
sometimes seem to pop out the magician’s hat.
This book is dedicated to studying the thermodynamic bases of the structure-function relationship of proteins. It moves
from the elementary principles of physical chemistry to the most current topics of biochemistry, including those that may
be subject to some controversy. It considers thermodynamic properties related to the stability and function of proteins
from the point of view of physics in a language that, without sacrificing conceptual rigor, is easy to read. Detailing the
thermodynamics of protein-ligand interactions, protein naturation, allostery, oxidative phosphorylation and protein
phosphorylation, the book will be of interest to students and teachers of chemistry, physics, biochemistry and
biotechnology.
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The Clear, Well-Organized Introduction to Thermodynamics Theory and Calculations for All Chemical Engineering
Undergraduate Students This text is designed to make thermodynamics far easier for undergraduate chemical
engineering students to learn, and to help them perform thermodynamic calculations with confidence. Drawing on his
award-winning courses at Penn State, Dr. Themis Matsoukas focuses on “why” as well as “how.” He offers extensive
imagery to help students conceptualize the equations, illuminating thermodynamics with more than 100 figures, as well
as 190 examples from within and beyond chemical engineering. Part I clearly introduces the laws of thermodynamics with
applications to pure fluids. Part II extends thermodynamics to mixtures, emphasizing phase and chemical equilibrium.
Throughout, Matsoukas focuses on topics that link tightly to other key areas of undergraduate chemical engineering,
including separations, reactions, and capstone design. More than 300 end-of-chapter problems range from basic
calculations to realistic environmental applications; these can be solved with any leading mathematical software.
Coverage includes • Pure fluids, PVT behavior, and basic calculations of enthalpy and entropy • Fundamental
relationships and the calculation of properties from equations of state • Thermodynamic analysis of chemical processes •
Phase diagrams of binary and simple ternary systems • Thermodynamics of mixtures using equations of state • Ideal
and nonideal solutions • Partial miscibility, solubility of gases and solids, osmotic processes • Reaction equilibrium with
applications to single and multiphase reactions
This textbook provides an intuitive yet mathematically rigorous introduction to the thermodynamics and thermal physics of
planetary processes. It demonstrates how the workings of planetary bodies can be understood in depth by reducing them
to fundamental physics and chemistry. The book is based on two courses taught by the author for many years at the
University of Georgia. It includes 'Guided Exercise' boxes; end-of-chapter problems (worked solutions provided online);
and software boxes (Maple code provided online). As well as being an ideal textbook on planetary thermodynamics for
advanced students in the Earth and planetary sciences, it also provides an innovative and quantitative complement to
more traditional courses in geological thermodynamics, petrology, chemical oceanography and planetary science. In
addition to its use as a textbook, it is also of great interest to researchers looking for a 'one stop' source of concepts and
techniques that they can apply to their research problems.
Succeed in chemistry with the clear explanations, problem-solving strategies, and dynamic study tools of CHEMISTRY &
CHEMICAL REACTIVITY, 9e. Combining thorough instruction with the powerful multimedia tools you need to develop a
deeper understanding of general chemistry concepts, the text emphasizes the visual nature of chemistry, illustrating the
close interrelationship of the macroscopic, symbolic, and particulate levels of chemistry. The art program illustrates each
of these levels in engaging detail--and is fully integrated with key media components. In addition access to OWLv2 may
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be purchased separately or at a special price if packaged with this text. OWLv2 is an online homework and tutorial
system that helps you maximize your study time and improve your success in the course. OWLv2 includes an interactive
eBook, as well as hundreds of guided simulations, animations, and video clips. Important Notice: Media content
referenced within the product description or the product text may not be available in the ebook version.
This book brings together three decades worth of collaborative research to address the question "What sustains life?" In
part a scientific response to Schrödinger's work "What is Life?" this text contains elements of memoir, history, and a solid,
informative scientific core that will interest the general reader, student, and professional researcher.
This introductory textbook for standard undergraduate courses in thermodynamics has been completely rewritten to
explore a greater number of topics, more clearly and concisely. Starting with an overview of important quantum
behaviours, the book teaches students how to calculate probabilities in order to provide a firm foundation for later
chapters. It introduces the ideas of classical thermodynamics and explores them both in general and as they are applied
to specific processes and interactions. The remainder of the book deals with statistical mechanics. Each topic ends with a
boxed summary of ideas and results, and every chapter contains numerous homework problems, covering a broad range
of difficulties. Answers are given to odd-numbered problems, and solutions to even-numbered problems are available to
instructors at www.cambridge.org/9781107694927.
Significant achievements have been made at the cross-roads of physics and planetary science. In the second half of the
twentieth century, the discipline of planetary sciences has witnessed three major episodes which have revolutionized its
approach and content: (i) the plate-tectonic theory, (ii) human landing and discoveries in planetary astronomy and (iii) the
extraordinary technical advancement in high P-T studies, which have been abetted by a vast improvement in
computational methods. Using these new computational methods, such as first principles including ab initio models,
calculations have been made for the electronic structure, bonding, thermal EOS, elasticity, melting, thermal conductivity
and diffusivity. In this monograph, the boundaries of the definitions of a petrologist, geochemist, geophysicist or a
mineralogist have been willfully eliminated to bring them all under the spectrum of "high-pressure geochemistry" when
they deal with any material (quintessentially a chemical assemblage) - terrestrial or extraterrestrial - under the conditions
of high-pressure and temperature. Thus, a petrologist using a spectrometer or any instrument for high-pressure studies of
a rock or a mineral, or a geochemist using them for chemical synthesis and characterization, is better categorized as a
"high-pressure geochemist" rather than any other kind of disciplinarian. The contents of this monograph bring together,
under one cover, apparently disparate disciplines like solid-earth geophysics and geochemistry as well as material
science and condensed-matter physics to present a thorough overview of high pressure geochemistry. Indeed, such
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interdisciplinary activities led to the discovery of new phenomena such as high P-T behaviour in metal oxides (e.g. Mott
transition), novel transitions such as amorphization, changes in order-disorder in crystals and the anomalous properties
of oxide melts.
"This textbook addresses the key questions in both classical thermodynamics and statistical thermodynamics: Why are
the thermodynamic properties of a nano-sized system different from those of a macroscopic system of the same
substance? Why and how is entropy defined in thermodynamics, and how is the entropy change calculated when
dissipative heat is involved? What is an ensemble and why is its theory so successful?" "Translated from a highly
successful Chinese book, this expanded English edition containsmany updated sections and several new ones. They
include the introduction of the grand canonical ensemble, the grand partition function and its application to ideal quantum
gases, a discussion of the mean field theory of the Ising model and the phenomenon of ferromagnetism, as well as a
more detailed discussion of ideal quantum gases near T = 0, for both Fermi and Bose gases."--BOOK JACKET.
This inter-disciplinary guide to the thermodynamics of living organisms has been thoroughly revised and updated to
provide a uniquely integrated overview of the subject. Retaining its highly readable style, it will serve as an introduction to
the study of energy transformation in the life sciences and particularly as an accessible means for biology, biochemistry
and bioengineering undergraduate students to acquaint themselves with the physical dimension of their subject. The
emphasis throughout the text is on understanding basic concepts and developing problem-solving skills. The
mathematical difficulty increases gradually by chapter, but no calculus is required. Topics covered include energy and its
transformation, the First Law of Thermodynamics, Gibbs free energy, statistical thermodynamics, binding equilibria and
reaction kinetics. Each chapter comprises numerous illustrative examples taken from different areas of biochemistry, as
well as a broad range of exercises and references for further study.
Biophysical Chemistry: Molecules to Membranes is a one-semester textbook for graduate and senior undergraduate
students. Developed over several years of teaching, the approach differs from that of other texts by emphasizing
thermodynamics of aqueous solutions, by rigorously treating electrostatics and irreversible phenomena, and by applying
these principles to topics of biochemistry and biophysics. The main sections are: (1) Basic principles of equilibrium
thermodynamics. (2) Structure and behavior of solutions of ions and molecules. The discussions range from properties of
bulk water to the solvent structure of solutions of small molecules and macromolecules. (3) Physical principles are
extended for the non-homogenous and non-equilibrium nature of biological processes. Areas included are lipid/water
systems, transport phenomena, membranes, and bio-electrochemistry. This new textbook will provide an essential
foundation for research in cellular physiology, biochemistry, membrane biology, as well as the derived areas
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bioengineering, pharmacology, nephrology, and many others.
Elastomers and rubberlike materials form a critical component in diverse applications that range from tyres to
biomimetics and are used in chemical, biomedical, mechanical and electrical engineering. This updated and expanded
edition provides an elementary introduction to the physical and molecular concepts governing elastic behaviour, with a
particular focus on elastomers. The coverage of fundamental principles has been greatly extended and fully revised, with
analogies to more familiar systems such as gases, producing an engaging approach to these phenomena. Dedicated
chapters on novel uses of elastomers, covering bioelastomers, filled elastomers and liquid crystalline elastomers,
illustrate the established and emerging applications at the forefront of physical science. With a list of experiments and
demonstrations, problem sets and solutions, this is a self-contained introduction to the topic for graduate students,
researchers and industrialists working in the applied fields of physics and chemistry, polymer science and engineering.
This book is designed for a one-semester course, for undergraduates, not necessarily chemistry majors, who need to know something about
physical chemistry. The emphasis is not on mathematical rigor, but subtleties and conceptual difficulties are not hidden. It covers the
essential topics in physical chemistry, including the state of matter, thermodynamics, chemical kinetics, phase and chemical equilibria,
introduction to quantum theory, and molecular spectroscopy. Supplementary materials are available upon request for all instructors who
adopt this book as a course text. Please send your request to sales@wspc.com.
This is a textbook for the standard undergraduate-level course in thermal physics. The book explores applications to engineering, chemistry,
biology, geology, atmospheric science, astrophysics, cosmology, and everyday life.
Gibbs Energy and Helmholtz EnergyLiquids, Solutions and VapoursRoyal Society of Chemistry
MATERIALS SCIENCE AND ENGINEERING PROPERTIES is primarily aimed at mechanical and aerospace engineering students, building
on actual science fundamentals before building them into engineering applications. Even though the book focuses on mechanical properties
of materials, it also includes a chapter on materials selection, making it extremely useful to civil engineers as well. The purpose of this
textbook is to provide students with a materials science and engineering text that offers a sufficient scientific basis that engineering properties
of materials can be understood by students. In addition to the introductory chapters on materials science, there are chapters on mechanical
properties, how to make strong solids, mechanical properties of engineering materials, the effects of temperature and time on mechanical
properties, electrochemical effects on materials including corrosion, electroprocessing, batteries, and fuel cells, fracture and fatigue,
composite materials, material selection, and experimental methods in material science. In addition, there are appendices on the web site that
contain the derivations of equations and advanced subjects related to the written textbook, and chapters on electrical, magnetic, and photonic
properties of materials. Important Notice: Media content referenced within the product description or the product text may not be available in
the ebook version.
Physicochemical and Environmental Plant Physiology, Fourth Edition, is the updated version of an established and successful reference for
plant scientists. The author has taken into consideration extensive reviews performed by colleagues and students who have touted this book
as the ultimate reference for research and learning. The original structure and philosophy of the book continue in this new edition, providing a
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genuine synthesis of modern physicochemical and physiological thinking, while entirely updating the detailed content. This version contains
more than 40% new coverage; five brand new equations and four new tables, with updates to 24 equations and six tables; and 30 new
figures have been added with more than three-quarters of figures and legends improved. Key concepts in plant physiology are developed
with the use of chemistry, physics, and mathematics fundamentals. The book is organized so that a student has easy access to locate any
biophysical phenomenon in which he or she is interested. * More than 40% new coverage * Incorporates student-recommended changes
from the previous edition * Five brand new equations and four new tables, with updates to 24 equations and six tables * 30 new figures added
with more than three-quarters of figures and legends improved * Organized so that a student has easy access to locate any biophysical
phenomenon in which he or she is interested * Per-chapter key equation tables * Problems with solutions presented in the back of the book *
Appendices with conversion factors, constants/coefficients, abbreviations and symbols
Nucleation has been the subject of intense research because it plays an important role in the dynamics of most first-order phase transitions.
The standard theory to describe the nucleation phenomena is the classical nucleation theory (CNT) because it correctly captures the
qualitative features of the nucleation process. However potential problems with CNT have been suggested by previous studies. We
systematically test the individual components of CNT by computer simulations of the Ising model and find that it accurately predicts the
nucleation rate if the correct droplet free energy computed by umbrella sampling is provided as input. This validates the fundamental
assumption of CNT that the system can be coarse grained into a one dimensional Markov chain with the largest droplet size as the reaction
coordinate. Employing similar simulation techniques, we study the dislocation nucleation which is essential to our understanding of plastic
deformation, ductility, and mechanical strength of crystalline materials. We show that dislocation nucleation rates can be accurately predicted
over a wide range of conditions using CNT with the activation free energy determined by umbrella sampling. Our data reveal very large
activation entropies, which contribute a multiplicative factor of many orders of magnitude to the nucleation rate. The activation entropy at
constant strain is caused by thermal expansion, with negligible contribution from the vibrational entropy. The activation entropy at constant
stress is significantly larger than that at constant strain, as a result of thermal softening. The large activation entropies are caused by
anharmonic effects, showing the limitations of the harmonic approximation widely used for rate estimation in solids. Similar behaviors are
expected to occur in other nucleation processes in solids.
Thermodynamic degradation science is a new and exciting discipline. This book merges the science of physics of failure with
thermodynamics and shows how degradation modeling is improved and enhanced when using thermodynamic principles. The author also
goes beyond the traditional physics of failure methods and highlights the importance of having new tools such as “Mesoscopic” noise
degradation measurements for prognostics of complex systems, and a conjugate work approach to solving physics of failure problems with
accelerated testing applications. Key features: • Demonstrates how the thermodynamics energy approach uncovers key degradation models
and their application to accelerated testing. • Demonstrates how thermodynamic degradation models accounts for cumulative stress
environments, effect statistical reliability distributions, and are key for reliability test planning. • Provides coverage of the four types of Physics
of Failure processes describing aging: Thermal Activation Processes, Forced Aging, Diffusion, and complex combinations of these. •
Coverage of numerous key topics including: aging laws; Cumulative Accelerated Stress Test (CAST) Plans; cumulative entropy fatigue
damage; reliability statistics and environmental degradation and pollution. Thermodynamic Degradation Science: Physics of Failure,
Accelerated Testing, Fatigue and Reliability Applications is essential reading for reliability, cumulative fatigue, and physics of failure engineers
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as well as students on courses which include thermodynamic engineering and/or physics of failure coverage.
"an impressive text that addresses a glaring gap in the teaching of physical chemistry, being specifically focused on biologically-relevant
systems along with a practical focus.... the ample problems and tutorials throughout are much appreciated." –Tobin R. Sosnick, Professor
and Chair of Biochemistry and Molecular Biology, University of Chicago "Presents both the concepts and equations associated with statistical
thermodynamics in a unique way that is at visual, intuitive, and rigorous. This approach will greatly benefit students at all levels." –Vijay S.
Pande, Henry Dreyfus Professor of Chemistry, Stanford University "a masterful tour de force.... Barrick's rigor and scholarship come through
in every chapter." –Rohit V. Pappu, Edwin H. Murty Professor of Engineering, Washington University in St. Louis This book provides a
comprehensive, contemporary introduction to developing a quantitative understanding of how biological macromolecules behave using
classical and statistical thermodynamics. The author focuses on practical skills needed to apply the underlying equations in real life
examples. The text develops mechanistic models, showing how they connect to thermodynamic observables, presenting simulations of
thermodynamic behavior, and analyzing experimental data. The reader is presented with plenty of exercises and problems to facilitate handson learning through mathematical simulation. Douglas E. Barrick is a professor in the Department of Biophysics at Johns Hopkins University.
He earned his Ph.D. in biochemistry from Stanford University, and a Ph.D. in biophysics and structural biology from the University of Oregon.

A Practical Approach to Chemical Engineering for Non-Chemical Engineers is aimed at people who are dealing with
chemical engineers or those who are involved in chemical processing plants. The book demystifies complicated chemical
engineering concepts through daily life examples and analogies. It contains many illustrations and tables that facilitate
quick and in-depth understanding of the concepts handled in the book. By studying this book, practicing engineers (nonchemical), professionals, technicians and other skilled workers will gain a deeper understanding of what chemical
engineers say and ask for. The book is also useful for engineering students who plan to get into chemical engineering
and want to know more on the topic and any related jargon. Provides numerous graphs, images, sketches, tables, help
better understanding of concepts in a visual way Describes complicated chemical engineering concepts by daily life
examples and analogies, rather than by formula Includes a virtual tour of an imaginary process plant Explains the
majority of units in chemical engineering
Practical Chemical Thermodynamics for Geoscientists covers classical chemical thermodynamics and focuses on
applications to practical problems in the geosciences, environmental sciences, and planetary sciences. This book will
provide a strong theoretical foundation for students, while also proving beneficial for earth and planetary scientists
seeking a review of thermodynamic principles and their application to a specific problem. Strong theoretical foundation
and emphasis on applications Numerous worked examples in each chapter Brief historical summaries and biographies of
key thermodynamicists—including their fundamental research and discoveries Extensive references to relevant literature
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.Page
Both
the Gibbs energy and Helmholtz energy are very important
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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.
Foundations of Bioenergetics provides an introduction to the physical foundations of bioenergetics and the methods of
applying these constructs to biological problems. It combines parts of thermal physics, biochemistry, ecology, and cellular
and organismic biology into a single coherent work. Much of the material in this volume comes from ""Entropy for
Biologists,"" an introductory thermodynamics book aimed particularly at life scientists. Some of the topics originally
appeared in the monograph ""Energy Flow in Biology."" The current volume expands on that material with respect to
biological applications and attempts to bridge the gap between physics and biology. The book explains basic concepts
such as energy, temperature, the second law of thermodynamics, entropy, information theory, and statistical mechanics.
It discusses the relations between thermodynamics and statistical mechanics, free-energy functions, radiant energy, the
free energy of cells and tissue, chemical kinetics, and cyclic flows. It examines the relationships between energy flows
and biological processes; applications of the concepts of Gibbs free energy, chemical potential, and activity; and
measurements of temperature, energy, and thermochemical quantities. The book also includes chapters that deal with
irreversible dynamics, irreversible theory, and osmotic flow.
The Science of Construction Materials is a study and work book for civil engineering students. It includes a large number
of thoroughly prepared calculation examples. The book is also suitable for self-study for the researcher and practicing
civil engineer.
This textbook addresses the key questions in both classical thermodynamics and statistical thermodynamics: Why are
the thermodynamic properties of a nano-sized system different from those of a macroscopic system of the same
substance? Why and how is entropy defined in thermodynamics, and how is the entropy change calculated when
dissipative heat is involved? What is an ensemble and why is its theory so successful? Translated from a highly
successful Chinese book, this expanded English edition contains many updated sections and several new ones. They
include the introduction of the grand canonical ensemble, the grand partition function and its application to ideal quantum
gases, a discussion of the mean field theory of the Ising model and the phenomenon of ferromagnetism, as well as a
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more detailed discussion of ideal quantum gases near T = 0, for both Fermi and Bose gases.
This thesis consists of three parts; in the first part, parameter sets of the Non-Random Two-Liquid (NRTL) model for five
challenging binary liquid-liquid equilibria (LLE) relevant to the cluster of excellence Tailor-Made Fuels from Biomass
(TMFB) are generated by means of the AVT.SVT in-house tool BOARPET (Bilevel Optimization Algorithm for Rigorous
and Robust Parameter Estimation in Thermodynamics). In the 2nd part, the risks that may result from the aforementioned
violation of thermodynamic criteria for process simulation are assessed, by means of several unit operation models in
Aspen Plus, as well as flash simulations, formulated and solved in GAMS. The respective parameter sets are selected
from the first part, either because these are found to result in violation of thermodynamics, or due to the particular shape
of the implied Gibbs free energy curve with respect to composition. In the 3rd part, stoichiometric and non-stoichiometric
formulations from literature for the simulation of combined diffusive and chemical equilibrium are compared using local
and global solvers through GAMS, for the case study SBA/DSBE/water. The publication is made within the framework of
a scientific cooperation at the Vilnius University of Technology/Lithuania.
An Introduction to the Phenomenological Theory of Ferroelectricity covers topics about the basis and derivation of the
macroscopic or phenomenological theory of the elastic, dielectric and thermal properties of crystals as applied in the field
of ferroelectricity. The monograph discusses the elastic, dielectric, and thermal properties of ferroelectric crystals; the
standard linear time-dependent electroelastic theory; the non-linear static properties of an elastic dielectric on a
variational principle; and the phenomenological theory of the static thermal, elastic, and dielectric properties of a
homogeneous material. The book also describes the theory of the static non-linear behavior of an elastic dielectric as
well as the phenomenological models for ferroelectricity. Students taking physics courses and practicing physicists will
find the book invaluable.
This book is ideal for use in a one-semester introductory course in physical chemistry for students of life sciences. The
author's aim is to emphasize the understanding of physical concepts rather than focus on precise mathematical
development or on actual experimental details. Subsequently, only basic skills of differential and integral calculus are
required for understanding the equations. The end-of-chapter problems have both physiochemical and biological
applications.
Entropy for Biologists: An Introduction to Thermodynamics is an introductory book for people in the life sciences who
wish to master the concepts of thermal physics without being forced to a degree and rate of symbol manipulation which is
foreign to their patterns of thought. The book opens with a chapter on temperature, followed by separate chapters that
discuss the concepts of energy, kinetic theory, total energy, the second law of thermodynamics, entropy, and probability
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and information theory. Subsequent chapters deal with statistical mechanics and its relation to thermodynamics, freeenergy functions, applications of the Gibbs free energy and the Gibbs chemical potential, and measurement in thermal
physics. The book is primarily directed at those graduate and advanced undergraduate students of biology and
biochemistry who wish to develop a sense of confidence about their understanding of the thermal physics which will be
useful in pursuing their work. It may also prove useful to professionals who wish to bolster their knowledge in this area.
An accessible introduction to thermodynamics for undergraduate biology and biochemistry students.
In this clear and concise introduction to thermodynamics andstatistical mechanics the reader, who will have some
previousexposure to thermodynamics, will be guided through each of the twodisciplines separately initially to provide an
in-depthunderstanding of the area and thereafter the connection between thetwo is presented and discussed. In addition,
mathematical techniques are introduced at appropriatetimes, highlighting such use as: exact and inexact
differentials,partial derivatives, Caratheodory's theorem, Legendretransformation, and combinatory analysis. * Emphasis
is placed equally on fundamentals and applications * Several problems are included
Offering a fresh viewpoint on phase changes and the thermodynamics of materials, this textbook covers the
thermodynamics and kinetics of the most important phase transitions in materials science, spanning classical metallurgy
through to nanoscience and quantum phase transitions. Clear, concise and complete explanations rigorously address
transitions from the atomic scale up, providing the quantitative concepts, analytical tools and methods needed to
understand modern research in materials science. Topics are grouped according to complexity, ensuring that students
have a solid grounding in core topics before they begin to tackle more advanced material, and are accompanied by
numerous end-of-chapter problems. With explanations firmly rooted in the context of modern advances in electronic
structure and statistical mechanics, and developed from classroom teaching, this book is the ideal companion for
graduate students and researchers in materials science, condensed matter physics, solid state science and physical
chemistry.
Nanomaterials for Direct Alcohol Fuel Cells explains nanomaterials and nanocomposites as well as the characterization,
manufacturing, and design of alcohol fuel cell applications. The advantages of direct alcohol fuel cells (DAFCs) are
significant for reliable and long-lasting portable power sources used in devices such as mobile phones and computers.
Even though substantial improvements have been made in DAFC systems over the last decade, more effort is needed to
commercialize DAFCs by producing durable, low-cost, and smaller-sized devices. Nanomaterials have an important role
to play in achieving this aim. The use of nanotechnology in DAFCs is vital due to their role in the synthesis of
nanocatalysts within the manufacturing process. Lately, nanocatalysts containing carbon such as graphene, carbon
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nanotubes, and carbon nanocoils have also attracted much attention. When compared to traditional materials, carbonbased materials have unique advantages, such as high corrosion resistance, better electrical conductivity, and less
catalyst poisoning. This book also covers different aspects of nanocomposites fabrication, including their preparation,
design, and characterization techniques for their fuel cell applications. This book is an important reference source for
materials scientists, engineers, energy scientists, and electrochemists who are seeking to improve their understanding of
how nanomaterials are being used to enhance the efficiency and lower the cost of DAFCs. Shows how nanomaterials are
being used for the design and manufacture of DAFCs Explores how nanotechnology is being used to enhance the
synthesis and catalysis processes to create the next generation of fuel cells Assesses the major challenges of producing
nanomaterial-based DAFCs on an industrial scale
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