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The book starts with an exposition of the relevant properties of ions and continues with a description of their solvation in the gas
phase. The relevant properties of prospective liquid solvents for the ions are dealt with. The process of the transfer of ions from the
gas phase into a liquid where they are solvated is then taken care of. Various aspects of the solutions of the ions, such as
structural and transport ones and the effects of the ions on the solvent dynamics and structure are then described. In cases where
the solvent is a mixture selective solvation takes place and is discussed. The interactions of ions with one another that may lead to
ion pairing and with other solutes in the solution as well as their dependence on the solvent are also dealt with. The book
concludes with applications of the concepts expounded previously in fields such as electrochemistry, hydrometallurgy, separation
chemistry, biophysics, and synthetic methods. The book contains a large amount of factual information in the form of extensive
tables of critically examined data and illustrations of the points made throughout.
Properties of Aqueous Solutions of Electrolytes is a handbook that systematizes the information on physico-chemical parameters
of multicomponent aqueous electrolyte solutions. This important data collection will be invaluable for developing new methods for
more efficient chemical technologies, choosing optimal solutions for more effective methods of using raw materials and energy
resources, and other such activities. This edition, the first available in English, has been substantially revised and augmented.
Many new tables have been added because of a significantly larger list of electrolytes and their properties (electrical conductivity,
boiling and freezing points, pressure of saturated vapors, activity and diffusion coefficients). The book is divided into two sections.
The first section provides tables that list the properties of binary aqueous solutions of electrolytes, while the second section deals
with the methods for calculating their properties in multicomponent systems. All values are given in PSI units or fractional and
multiple units. Metrological characteristics of the experimental methods used for the determination of physico-chemical parameters
are indicated as a relative error and those of the computational methods as a relative error or a root-mean square deviation.

The development of science and technology demands precise data concerning the fundamental thermodynamic and
transport properties of ionic solutions. Many fields, such as corrosion, pollution, food technology, biochemical
phenomena, rates of reactions, etc., which involve such solutions, have been moving towards a more scientific treatment.
Accordingly, the relevant fundamental parameters need to be known over a wider scale. Whereas some recent fields of
science have information concentrated in a few specialist journals covering only a short span of time, the basic
thermodynamic and transport properties of aqueous solutions are scattered among hundreds of different journals over a
period of many decades. To aid the specialist in the search for one of these properties, the author has compiled
comprehensive data from the literature on 1. Density. 2. Viscosity. 3. Conductance. 4. Transport numbers. 5. Diffusion
coefficients. 6. Activity coefficients (and osmotic coefficients) of aqueous solutions of binary inorganic electrolytes, listed
in alphabetical order according to the chemical formula. A list of electrolytes by alphabetical order of name in English is
given in appendix I. All properties of a single solute are grouped together, thus forming a chapter, divided in sections
according to temperature, e.g. Section 0 has data of the above six properties measured at 0°C, below 0°C or up to
2.4°C. Section 5, 10, 15, 20, 25, 30, 35, 40, 45 have data measured at the indicated t temperature or within the range t 2.5°Cor=tor=t+2.4°C; Section 50 has data measured at 50°C or at temperatures higher than 47.5°C. brbrbrpbrThe
present work is of immense value to those interested in readily assessing all the data of a single solute at a certain
temperature, and appropriate indices easily supply the information of a certain property in every electrolyte.brbr
This book is a continuation of a number of the author's works dealing with the study, representation, and methods of
calculation of the physicochemical properties of binary and multicomponent electrolyte solutions. It gives data for a great
number of electrolytes that are used in modern chemical technology, and is intended for scientific workers and engineers
in the chemical and allied industries. Methods for calculating the thermal conductivity and surface tension of
multicomponent electrolyte solutions with minimum errors are presented. Related equations for calculating the thermal
conductivity of water at the saturation line in the temperature range of zero to 350 degrees C, the activity of water, and
the water vapor pressure over pure water in the same temperature range, and over a solution at the saturation line are
also considered.
This classic text, originally published in the 1950s, remains a standard reference in the literature of physical chemistry. Its
focus on the fundamental properties of electrolyte solutions ensures its enduring relevance, and its substantial body of
fact and theory continues to offer vital information for the interpretation of data. The authors present their material in a
pattern of alternate chapters on experiment and theory, featuring strictly experimental techniques of which they had
firsthand experience. Their treatment deals primarily with the measurement and interpretation of conductance, chemical
potential, and diffusion in solutions of simple electrolytes. Theoretical interpretations are developed in detail, and
extensive tables of thermodynamic and transport properties are offered. Chapter topics include properties of ionizing
solvents, the limiting mobilities of ions, the measurement of chemical potentials, the measurement of diffusion
coefficients, weak electrolytes, the "strong" acids, ion association, the thermodynamics of mixed electrolytes, and more.
In addition to the text itself, more than 90 pages of tabulated properties in the appendices make this an indispensable
reference for serious researchers in the field.
The chapters making up this volume had originally been planned to form part of a single volume covering solid hydrates
and aqueous solutions of simple molecules and ions. However, during the preparation of the manu scripts it became
apparent that such a volume would turn out to be very unwieldy and I reluctantly decided to recommend the publication of
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sepa rate volumes. The most sensible way of dividing the subject matter seemed to lie in the separation of simple ionic
solutions. The emphasis in the present volume is placed on ion-solvent effects, since a number of excellent texts cover
the more general aspects of electrolyte solutions, based on the classical theories of Debye, Huckel, On sager, and
Fuoss. It is interesting to speculate as to when a theory becomes "classical." Perhaps this occurs when it has become
well known, well liked, and much adapted. The above-mentioned theories of ionic equilibria and transport certainly fulfill
these criteria. There comes a time when the refinements and modifications can no longer be related to physical
significance and can no longer hide the fact that certain fundamental assumptions made in the development of the theory
are untenable, especially in the light of information obtained from the application of sophisticated molecular and
thermodynamic techniques.
The aim and purpose of this book is a survey of our actual basic knowledge of electrolyte solutions. It is meant for chemical
engineers looking for an introduction to this field of increasing interest for various technologies, and for scientists wishing to have
access to the broad field of modern electrolyte chemistry.
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.
The book presents the method of thermodynamic Green Functions applied to the problems of electrochemistry. The basic
theorems and their derivations are found at the didactic level which requires, however, a knowledge of the principles of quantum
mechanics and statistical physics. The book is mainly based on the results of papers published during the last fifteen years by its
authors and their coworkers from the Department of Theoretical Chemistry and the Department of Solid State Physics of the
University ofL6di (poland) within the context of the results reported in literature. Although the Green Functions Method has become
very popular in solid state physics, there are almost no applications of this technique to electrochemistry. The only papers where
the Green Functions Method is applied to the molten salts and liquid mercury theory are the precursory works published by
Professor S. G. Davison and his coworkers from the Waterloo University (Canada) in the early eighties. We hope that the present
book can fill this gap in the electrochemical literature.
A look at past, present and future; Structure of liquid: properties of liquids; liquid water; non-aqueous and mixed solvents;
Electrolytes in solution: ions as special particles; ions in solution; electrolytic dissociation; electrolytic activity and ionization of
medium; association of ions in solutions; Solvation of ions; definition of solvation and its types; donor-acceptor interaction;
connection with structure; quantitative characteristics; Properties of electrolyte solutions: chemical properties; structure of
solutions; quantitative characteristics of structural changes in solvents; comparison of aqueous and non-aqueous solutions of
electrolytes; Methods of studying electrolyte solutions; Theories of electrolyte solutions; Instead of conclusion.

The new edition of the cornerstone text on electrochemistry Spans all the areas of electrochemistry, from the basics of
thermodynamics and electrode kinetics to transport phenomena in electrolytes, metals, and semiconductors. Newly
updated and expanded, the Third Edition covers important new treatments, ideas, and technologies while also increasing
the book's accessibility for readers in related fields. Rigorous and complete presentation of the fundamental concepts Indepth examples applying the concepts to real-life design problems Homework problems ranging from the reinforcing to
the highly thought-provoking Extensive bibliography giving both the historical development of the field and references for
the practicing electrochemist.
The presence of freely moving charges gives peculiar properties to electrolyte solutions, such as electric conductance,
charge transfer, and junction potentials in electrochemical systems. These charges play a dominant role in transport
processes, by contrast with classical equilibrium thermodynamics which considers the electrically neutral electrolyte
compounds. The present status of transport theory does not permit a first prin ciples analys1s of all transport phenomena
with a detailed model of the relevant interactions. Host of the models are still unsufficient for real systems of reasonable
complexity. The Liouville equation may be adapted with some Brownian approximations to problems of interact ing solute
particles in a continuum (solvent>; however, keeping the Liouville level beyond the limiting laws is an unsolvable task.
Some progress was made at the Pokker-Planck level; however, despite a promising start, this theory in its actual form is
still unsatis factory for complex systems involving many ions and chemical reac tions. A better approach is provided by
the so-called Smoluchowski level in which average velocities are used, but there the hydrodyna mic interactions produce
some difficulties. The chemist or chemical engineer, or anyone working with complex electrolyte solutions in applied
research wants a general representa tion of the transport phenomena which does not reduce the natural complexity of
the multicomponent systems. Reduction of the natural complexity generally is connected with substantial changes of the
systems.
Electrolyte solutions play a key role in traditional chemical industry processes as well as other sciences such as
hydrometallurgy, geochemistry, and crystal chemistry. Knowledge of electrolyte solutions is also key in oil and gas
exploration and production, as well as many other environmental engineering endeavors. Until recently, a gap existed
between the electrolyte solution theory dedicated to diluted solutions, and the theory, practice, and technology involving
concentrated solutions. Electrolytes: Supramolecular Interactions and Non-Equilibrium Phenomena in Concentrated
Solutions addresses concentrated electrolyte solutions and the theory of structure formation, super and supramolecular
interactions, and other physical processes with these solutions—now feasible due to new precision measurement
techniques and experimental data that have become available. The first part of the book covers the electrolyte solution in
its stationary state—electrostatic, and various ion-dipole, dipole-dipole, and mutual repulsion interactions. The second part
covers the electrolyte solution in its nonstationary status, in the case of forced movement between two plates—electrical
conductivity, viscosity, and diffusion. This theoretical framework allows for the determination of activity coefficients of
concentrated electrolyte solutions, which play a key role in many aspects of electrochemistry and for developing novel
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advanced processes in inorganic chemical plants.
A UNIQUE BOOK ON THE PRESENT STATUS OF SOLVENTS AND SOLUTIONS WITH IMPORTANT PROBLEMS
RELATED TO THEIR STRUCTURE AND PROPERTIES The literature on the properties of solvents and solutions used
in academic research and in a wide range of industries has grown enormously during the last four decades, and is
scattered in different specialized journals. Solvents and Solutions is a groundbreaking text that offers a systematic
compilation of important problems related to selected properties of solvents and solutions based on the literature
published so far. The author places emphasis on explaining the basic concepts involved in understanding the properties
and behavior of various solvents and solutions of electrolytes and nonelectolytes in a consistent manner. After a
description of the general characteristics of structure of solvents and solutions and the solubility of electrolytes and
nonelectrolytes under normal temperature and pressure conditions, the book first deals with different aspects of the
density and the refractive index of solvents and dilute as well as concentrated solutions, and finally with the transport (i.e.
viscosity and electric conductivity) and thermal properties of solvents and solutions. Solvents and solutions is the first text
devoted to the description and discussion of their properties since the publication of a monograph on the physical
properties of aqueous electrolyte solutions more than three decades ago. The main features of this book are: Reflects
developments in the investigation of solvents and solutions during the last three decades. Outlines basic concepts
involved in understanding the properties and behavior of solvents and solutions. Describes and discusses different
properties of ionic liquids as solvents and the behavior of their mixtures with other commonly used solvents. Contents of
different chapters are not only self-contained but the contents are practically independent of each other. Written as a
practical guide for researchers who are looking for an uptodate overview of the physical and transport properties of
solvents and solutions, and as a reference source for workers in chemical industries and related fields and for graduate
students of chemical engineering and physical chemistry.
This book provides a thorough discussion of the thermodynamics of aqueous solutions and presents tools for analyzing
and solving scientific and practical problems arising in this area. It also presents methods that can be used to deal with
ionic and nonionic aqueous solutions under sub- or supercritical conditions. Illustrations and tables give examples of
procedures employed to predict thermodynamic quantities of the solutions, and an appendix summarizing statistical
mechanical equations used to describe the systems is also provided. High-Temperature Aqueous Solutions:
Thermodynamic Properties contains essential information for physical chemists, geochemists, geophysicists, chemical
technicians, and scientists involved in electric power generation.
An Introduction to Aqueous Electrolyte Solutions is a comprehensive coverage of solution equilibria and properties of
aqueous ionic solutions. Acid/base equilibria, ion pairing, complex formation, solubilities, reversible emf?s and
experimental conductance studies are all illustrated by many worked examples. Theories of non-ideality leading to
expressions for activity coefficients, conductance theories and investigations of solvation are described; great care being
taken to provide detailed verbal clarification of the key concepts of these theories. The theoretical development focuses
on the physical aspects, with the mathematical development being fully explained. An overview of the thermodynamic
background is given. Each chapter includes intended learning outcomes and worked problems and examples to
encourage student understanding of this multidisciplinary subject. An invaluable text for students taking courses in
chemistry and chemical engineering. This book will also be useful for biology, biochemistry and biophysics students who
may be required to study electrochemistry as part of their course. A comprehensive introduction to the behaviour and
properties of aqueous ionic solutions, including clear explanation and development of key concepts and theories Clear,
student friendly style clarifying complex aspects which students find difficult Key developments in concepts and theory
explained in a descriptive manner to encourage student understanding Includes worked problems and examples
throughout
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
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