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book reviews the part of the reader. Rather than merely adding to a n existing introductory chemistry text, as others have done, the author has succeeded in skillfully interweaving the chemical basis of pollution with the resultant environmental impact. The book is divided into two parts. The first five chapters introduce the principles of ehemistry and show the fundamental hearing they have on the environment of planet earth. The introductory chapter sets the stage by covering such topics as the nature of environmental threats, thermadynamics, mixtures and mixing, measurement and units. In most cases examples used are directly pertinent to environmental problems. Other subjects covered in the first part are atomic and molecular structure, structures and propertkg of important organic and hio-chemicals, and reactions and equilibria. The latter six chapters are essentially self contained and may be read in any order. Topics covered are: the atmosphere. and -air-pollution, with particular attention being given to the role of coal hurning power plants and the internal combustion engine; water and its pollution and treatment; environmental contamination by heavy metals and pesticides; and the effects of nuclear energy and radioactivity on the environment. Each chapter concludes with a glossary, a list of additional reading, and a set of exercises. The exercises in the latter part of the book are most noteworthy. The problems are interesting, practical, and quantitative, and concern specific current environmental problems. Frequently the student is forced to make critical judgements. Although heavy emphasis is put an the quantitative aspects the mathematics used is kept very simple and is very carefully explained. The reader is slowly and carefully taken through the steps involved in relating chemical equations and atomic quantities to more familiar units and relstionships. Frequent footnotes are used to demonstrate how figures were manipulated to yield the given results. The text is appealing in appearance and easy to read. The material is presented in a clear and straightforward approach with a smooth style which is occasionally marred by anthropomorphism and slang. Subjects are treated in a broad but not too detailed manner. Up to date quantitative data concerning pollution is included. As one would expect in a book of this sort, the treatment of environmental pollution is unemotional and scientific. The development and discussion of fundamental concepts varies in its effectiveness. Some topics are forcefully and clearly presented through the use of graphical representation (e.g., the significance of one ppm), and examples and analogies with whieh the reader may be familiar. Other concepts are not as clearly presented as they might be. Among the shortcomings of the presentation is the tendency to downplay the controversy among scientists about various effects on the environment. Also very little is included in terms of how pollution is measured and monitored. The material is presented in a manner which deernphas~. zes crniral questioning of it$ qigniiicnnrc. reliahiliry, and impart. A number d rypaA254
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 Journalof Chemical Education
 
 graphical errors occur, particularly in the last few chapters. Although liberal use is made of figures, diagrams, and tables, in many cases they are insufficiently labeled or described. Overall the hook should serve its purpose very well. Covering it completely in one quarter or semester, however, would result in a fairly intensive course. A. L. Fink
 
 University ot Caiilornia Santa Cruz, Caiilornia 95064
 
 An Introduction to the Principles of Surface Chemistry
 
 R. Aueyard, University of Hull, and D. A. Haydon, University of Cambridge. Cambridge University Press, Cambridge, 1973. xv 232 pp. Figs. and tahles. 22 x 14.5 cm. $16.50.
 
 +
 
 This book is intended as a text for finalyear undergraduate or for graduate students. It seems much more suited to the latter. The emphasis is primarily on principles, as the title suggests. Nevertheless, sufficient factual material is included to give a reasonably balanced presentation. There are sir chapters dealing with general considerations, electrical properties of interfaces, liquid interfaces, polarized and non-polarized electrode surfaces, the solidgas interface, and the solid-liquid interface. In so far as possible all equations are derived from thermodynamic or statistical considerations. There are occasions where this procedure is unnecessarily complex. The student is the poorer for not being introduced also t o the familiar kinetic derivations. An example is the BET equation far the adsorption of gas on non-porous solid surfaces. The material is extremely highly organized and the coverage is very broad. Apart from chemisorption and catalysis, whieh are deliberately omitted, there are very few topics which are not a t least mentioned. Nucleation and particle growth is one such, and the whole concept of dynamic surface tension is another. It is inevitable that the effort t o reduce all of the principles of surface chemistry to a mere 223 pages should result in some omissions. These generally take the form of making a given treatment more abbreviated than is customary. Several examples of such curtailment can be given: In considering the Gihhs adsorption for a two-component system, the fact that the surface excess of neither component is uniquely determinable is merely stated without elaboration or proof as is the further fact that these quantities are independent of the location of the Gibbs' dividing surface. Again, the equation of state for an ideal localized monoLayer is simply given, together with the statement that it can he readily derived from a preceding equation; in fact, the derivation is not obvious, especially to a member of the audience for whom the hook is nominally intended. All the controversy in the literature over the inclination of the paraffin chains to the aqueous surface in the case of spread monolayers is passed over with the statement that the chains are roughly normal to the surface.
 
 The section on the physical adsorption of gases is hurt rather than helped by the authors' distrust of any and all models for the surface in its interaction with gas molecules. This section is remarkably eomplete, although it is plagued with petty omissions such as, for example, the fact that the value 0.162 nm2 molecule-' cross-section for Nz in the application of the BET equation is not independent of the extent of coverage or the nature of the substrate. In the chapter on adsorption by solids from liquid solutions the authors have achieved an outstandingly well-organized condensate of a tremendous volume of material. This is particularly the case with adsorption fiam binary liquid mixtures. However, the discussion of adsorbed polymers is far too cursory and abbreviated. The choice of nomenclature and symbols is mostly standard, although the reviewer is bothered by the use of ho and co-area since the overhead dot is so widely used elsewhere to indicate the time derivative of a quantity. The index is good, but an author index as well as a subject index would he useful. In summary, the hook provides an excellent synopsis of the principles of surface chemistry and should he part of the library of every surface chemist. However, as a textbook, it would seem difficult to teach fiam or learn from. It is worth nating that in addition t o the hardback edition, the hook is also available in paper hack for $6.95. Marjorie J. Vold
 
 University of Southern California 10s Angeles, CaBtornia 90007
 
 Physical Chemistry Gordon M. Barrow, McGraw-Hill Book Company, New York, 1973. xvi + 787 pp. Figs. and tables. 23.5 x 17.5 cm. $16.95. When a new edition of a text appears, the chief characteristics are already established and need not be reviewed. This volume follows the same organization as previous editions hut has improved clarity of presentation in some areas. One of the most obvious changes is the transition to SI units, although the Angstrom unit and standard atmosphere are retained. As the author says, the change to new units will probably he harder on teachers than on students. Everybody who teaches physical chemistry has his personal list of topics that are often treated in confusing ways, and he checks any new book to see how they are handled. As will be true of any book, this one treats some topics in ways that will cause trouhle for students and omits some rather standard concepts entirely. Thus, the discussion of adiabatic expansion of gases certainly does not make it clear the derived expressions are valid only if the expansion is conducted reversibly. The treatment of entropy of mixing is restricted to one mole of a binary mixture and is not generalized. The "electrode potentials" are actually reduction potentials, (Continued on page A2561
 
 book reviews and the distinction from oxidation potentials is not made clear. The mathematics of the random walk model is never discussed, so of course molecular interpretations of diffusion and viscosity are not attempted. The old moving boundary method of measuring ionic transference numhers is not mentioned. The above listing may give an unduly critical impression. This text runs to almost 8W pages and covers many topics well. Physical chemistry has become such a diverse collection of topics that no single hook can hope to &overthe field with adequate balance and depth. Every teacher ultimately makes his own selection of hook and topics to fit his own opinions of relative importance. Richard M. Noyes University of Oregon Eugene, Oregon 97403
 
 ential equations, tensor analysis and relevant electrodynamics. Thus the presentstion is an excellent hridee from UDDm level undergraduate rourses in mathematics and science to the current scientific lirerature. In addition ro course use, [his book is recommended to physical chemistry students for gaining additional research breadth and perspective.
 
 ..
 
 David L. Beveridge Hunter College of the City University 01 New York
 
 The high multiplicity of quantum chemistry books now in print makes it difficult to contribute something out of the ordinary in this area. In spite of this, Avery's book is a fresh treatment of the suhject, nicely done and well worth consideration as a primary text for an introductory graduate level course in quantum chemistry. The strength of the presentation is twofold: a) a lively and interesting intedeaving of historical perspective and didactic material on fundamental topics and b) a fundamental treatment of topics in the directions quantum chemistry is currently moving. Historical anecdotes are used effectively to bring to life the opening chapters an the Development oi Mechanics and Wave Equation for Matter. The following chapters cover Hilbert space, angular momentum and the chemical bond, in which the mathematical formalism of quantum mechanics and the orbital approximation through molecular Hartree-Fock theory are developed. Subsequent chapters deal with translational symmetry, wherein the interface between molecular and solid, state theory is treated using a Huckel treatment of graphite in reciprocal space, vibration and rotation, with the fundamentals linked ultimately into systems with translational symmetry, the interaction of radiation and matter, with a simplified introduction to quantum field theory and creation/annihilatian operators, and lastly ions and ligands. The book concludes with seven appendices, each a compact treatment of a special topic such as projection operators and Lowdin orthogonalization or concise presentations of broader areas such as perturbation theory and group theory. The author has used advanced mathematics and notation and research jargon liberally, but seriously attempts to define and qualify each new term and technique as it is introduced, including partial differA256
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 David L. Beverldge Hunter College olthe City university of New York New York. N. Y. 10021
 
 Quantum Mechanics
 
 New York. N. Y. 10021
 
 Donold Rapp, The University i f Texas a t Dallas. Holt, Rinehart and Winston, Inc., New York, 1 9 1 , xiii 638 pp. Figs. and tables. 24 X 16.5 cm. $15.00.
 
 +
 
 Ab InHIo Molecular Orbital Calculations lor Chemists
 
 W. G. Richards and J. A. Horsley, Oxford University, Oxford University Press, London, 1970. 102 pp. Figs. and tables 15% x 23% em. $4.25 (paperback).
 
 The Quantum Theory ol Atoms, Molecules and Photons John Auery, University of London. McGraw Hill Book Co. (UK), . Maidenhead, 1972. xv + 377 pages. Figs. and tables. 15% X 24 cm. 5.50.
 
 such is a very valuable addition to the quantum chemistry Literature. An annual or biannual update to this volume would also be very useful.
 
 A Bibliography of Ab Initlo Molecular Wave Functions W. G. Richards, T. E: H. Walker, and R. K Hinkley, Oxford University, Oxford University Press, London, 1971. aii + 209 pp. Tahles. 15% x 23% cm. $6.50 (paperback).
 
 These two companion volumes deal with methodology and application of molecular orbital theory to the calculation of molecular electronic wavefunctions. In "Ab Initio Molecular Orbital Calculations for Chemists" molecular orbital theory and methodology is concisely reviewed. Chapter headings are Quantum Mechanics, Molecular Orbitals, Self-consistent Fields, Calculation of Matrix Elements, Closed Shell Calculations, Uses of Orbital Energies, Wave Functions for Open Shells, Open Shell SCF Methods, Polyatomic Molecules, Examples of Polyatomic Calculations, The Correlation Energy Problem, and Relationship Between Ab Initio and Semiempirical Calculations. The tert is followed by appendices on Matrix Elements over Slater Determinants and Projected Spin Functions. The presentation focuses quite successfully on the practical side of the computational procedure and those aspects of the theory which arise routinelv in the oreanization and analvsis of molecular urbrtal calculutrunu The level of preFentatrun a q u w u ~ r a b l t .fur ad. v a n e d undergraduate and beginning graduate students. We have recently used this monograph as a supplementary text in an undergraduate quantum chemistry course with quite satisfactory results. The sister volume is a compendium of basic results and references on a b initio molecular orbital calculations for over 300 molecules and molecular ions, including diatomics and both organic and inorganic polyatomies. Each published calculation for each molecule is reoresented. Each entrv contains the eeometrv. ,. tvoe of calculation. ralculnred energy, and a list of computed properriea. This updates and extends previous compendia such as the widely used List compiled hy Krauss (NBSz483) and as
 
 ,.
 
 In the past decade many texts have appeared that explore quantum mechanics for the chemist a t various levels of sophistication. Although they have differed greatly in the level of mathematical formalism and emphasis an particular topics, most teats of this sort have been based primarily on the examination of stationary states of nuclear and electronic systems and their relation to spectroscopic and structural information. This book represents a welcome and much-needed change of viewpoint that is seldom seen in quantum chemistry texts. Dr. Rapp's central figure is the wave packet by which the dynamic problems of chemistry, as well a9 the static, can he explored. Thus the motion of bound and unbound particles under the influence of various potentials, nonstationary states of oscillators, and scattering of ions and molecules are treated in some depth and with considerable clarity. The tert begins with a purely mathematical discussion of wave packets with the aim of showing properties that are completely mathematical in nature as oppcsed to those that are a consequence of quantum mechanical restrictions. This is followed by an introduction to the formulation of quantum mechanics and the examination of simple one-dimensional models. Here the utility of the wave-packet description becomes apparent. The traditional stationary states, energies, and probability distributions are discussed in parallel with an examination of the motion of wave packets as governed by these potentials. The Morse potential receives eonsiderahle attention in this section as does the transmission of wave packets by various potential harriers. The WKB approximation is considered in detail in its application to many problems sucl. as the double potential well and radioactive decay. The next two sections of the text move into three-dimensional problems. Here there is more emphasis on the familiar stationary state problems including perturbation and variation methods, angular momentum, spin, atomic states, diatomic and polyatomic molecules, and the problem of determining the effect of an external perturbation on a system that has two or more unperturbed states. The forced harmonic oscillator is examined in detail as a prelude to consideration of molecular collisions along with charge transfer between gaseous ions and atoms. There is a chapter also on radioactive transitions and essential spectral features. The last part of the text considers elastic and inelastic (Continued on pageA258)
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