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Applied S.face Thermodynamics, by A. W .
Neumaan and Jan K. Spelt, Surfactant Science
Series V. 63, 646pp, Marcel Dekker, Inc., New
York, 1996, $195.00, ISBN 0-8247-9096-0.

This book. finnly anchored in Gibbsian thermo-
dynamics, gives a thorough examination of applied
surface dynamics in relation to surface tension, con-
tact angle, capillary rise, wettability of solid particles
and the mechanics of axisymmetric multiphase sys-
tems. There are twelve free-standing chapters.

Chapter I describes a generalized theory or capil-
larity laid by Gibbs. However, the treatment of
curved surfaces and three-phase lines is more gene-
ral than Gibbs' classical theory. The chapter consists
of two parts. The first part is a concise outline of
the theory, and the second part deals with the
applications and implications of the theory pre-
sented in the first part. Chapter 2 deals exclusively
with axisymmetric liquidjliquid interfaces which can
be compressible or incompressible, while Chapter 3
presents conceptual aspects of contact angles and
the models of rough surfaces. The experimental
contact angle observations are discussed in the
following chapters in terms of this model. Chapter
4 deals with determination of line tension in multi-
phase equilibrium systems from the contact line
shape. The equation of state of approach to solid-
liquid, solid-vapor and liquid-vapor interfacial ten-
sions is described in Chapter 5. The experimental
support for the equation of state and the possibility
of negative solid-liquid interfacial tensions are also
presented. Chapter 6 compares the fundamental
disagreement between the equation of state
approach to interfacial tensions and the theory of
surface tension components from both theoretical
and experimental view points. Two methods for
estimating solid-liquid interfacial tension, contact
angle interpretation and implementation of the

Gibbs-Thomson equation. are compared in
Chapter 7. Independent approaches for estimating
the interfacial tension are also considered in this
chapter and the authors' result strongly favor the
contact angle approaches. Chapter 8 provides a
general guide to many of the techniques for deter-
mining contact angle and liquid surface tension.
The procedures for these techniques are described
in detail. As a contact angle technique, the capillary
rise at a vertical plate is elaborated in Chapter 9.
Furthermore, the measurements of temperature
dependence of contact angles and dynamic contact
angles at low velocity are discussed. Chapter 10
presents a methodology called axisymmetric drop
shape analysis for the determination of liquid-fluid
contact angles and interfacial tensions. The advan-
tages of pendant and sessile drop methods, com-
pared with some other ta:hniques for measuring
surface tension, are stated to be numerous: easy
procedure, need for smaller amounts of liquid,
absence of a limit to the magnitude of interfacial
tension etc. Starting with a discussion of approaches
to measure contact angles and surface tensions of
particles, chapter 11 describes in detail an indirect
approach, the sedimentation volume technique, to
measure surface tension of particles. Moreover, a
free energy analysis for the flotation of idealized
particles at liquid-fluid interfaces is dealt with in
the last sections. Chapter 12 deals with the behavior
of small particles at solidification fronts. Some
recent theoretical and experimental approaches to
the interactions between particles and the advancing
solidification front are reviewed.

Overall thc book is thorough and deals with
different aspects of interfacial science and its appli-
cation. It will be of great value to the researchers
and to the graduate students in the related ficlds
as a text book.

A. Lou and P. Somasundaran

~7-77S7,.97/S17.00C 1997 FJsevier Science B. V. All rights reselVcd
PII 80927-77.57(97)00089-7



Book Reviews / Colloids Surfaces A: Physicochem. Eng. Aspects 127 ( 1997) 273-27427.

Introduction to Surface'
by Gabor A. Somorjal,
York, pp 667, $59.95,1

This book describes the current molecular level
understanding of surface phenomena and its rele-
vance to macroscopic surface properties. Emphasis
is placed on the properties of solid-gas and solid-
vacuum interfaces because most of the results of
modem surface science studies on the molecular
level come from a scrutiny of these interfaces.

There are eight chapters in the book. The open-
ing chapter is a review of the nature of various
surfaces and interfaces encountered in everyday
life, the concept of adsorption, and the surface-
science techniques used to obtain much of the
available information on the surface properties.
Chapter 2 deals with the structure of clean and
adsorbate-covered surfaces. The equilibrium
thermodynamic properties of surfaces and inter-
faces, including the properties of curved surfaces
are elaborated in Chapter 3. Chapter 4 describes
the surface atom vibrations and energy transfer
during gas-surface interactions. The elementary
surface reaction steps, adsorption/desorption and
surface diffusion are also covered in this chapter.
Chapter 5 focuses on the electrical properties of
surfaces, including surface space charge, surface

ionization, and the excitation of valence and inner
shell electrons. The nature of the surface chemical
bond, whose unique character is revealed by recent
surface-science studies, is outlined in Chapter 6.
Both adsorbate-substrate and adsorbate-adsor-
bate interactions are emphasized. Chapter 7 is
devoted to surface catalysis. In addition to a major
conceptual review, case histories of ammonia syn-
thesis, carbon monoxide hydrogenation, and plati-
num-catalyzed hydrocarbon conversion are
presented to show the current understanding of
the surface-science catalysis. The last Chapter dis-
cusses the mechanical properties of surfaces and
highlights the special importance of the buried
interface. Among the topics covered are adhesion
and tribological properties, friction, crack forma-
tion, and lubrication.

Enhanced by review sections and problem/
answer sets in each chapter, the book qualifies as
a major text to the students of physical sciences
and engineering. Some of the chapters can also be
used as supplementary material in the courses of
general science, crystal structures, thermodynam-
ics, chemical bonding, and solid-state chemistry
as well as solid-state physics. In addition, the book
is also very useful as a reference for professionals
in need of data and concepts related to the proper-
ties of surfaces and interfaces.

A. Lou and P. Somasundaran

Chemistry and CatalJ'sis,
Wiley-interscience, New
994.
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