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BOOK REVIEWS 

Isotope Effects on Reaction Rates. By LARS MBLANDER. 
Nobel Institute of Chemistry, Stockholm. The Ronald 
Press Company, 15 East 26th Street, New York 10, 
N. Y. 1960. vi + 181 pp. 14 X 21 cm. Price, 
$6.00. 

This little volume, written by an active worker in the 
field, deals both with theoretical and experimental aspects 
of isotope effects on chemical rates. In the earlier chapters 
the theory of isotope effects based on transition state theory 
is presented and the evaluation of relative isotopic rate con
stants from experimental data is treated. I t is somewhat 
unfortunate that some of the more recent theoretical methods 
for the treatment of isotope effects are not discussed. Sub
sequent chapters deal with isotope effects observed in 
various systems. The emphasis is very heavily on hydro
gen and carbon isotope effects in organic systems. First 
the experimental magnitudes of these isotope effects and the 
theoretical predictions of these magnitudes are discussed for 
simple systems. Subsequently isotope effects are discussed 
from the point of view of learning about reaction mech
anisms in more complicated systems. In general the book 
is well written, although there are one or two obscure pas
sages. The book should form a valuable addition to the 
libraries of those interested in the application of kinetic iso
tope effects to problems in organic chemistry. 
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Preparative Methods of Polymer Chemistry. By WAYNE 
R. SORENSON, Research Chemist, and T O D W. CAMPBELL, 
Research Manager, Pioneering Research Division, Tex
tile Fibers Department, E. I. du Pont de Nemours and 
Co., Inc. Interscience Publishers, Inc., 250 Fifth Avenue, 
New York 1, N. Y. 1961. viii + 337 pp. 16 X 23.5 
cm. Price, $10.50. 

If one decides actually to do some polymer chemistry (as 
distinguished from reading or talking about it) he quickly 
finds that the information he needs for carrying out poly
merization reactions is scattered through the original litera
ture, patents and industrial lore which never appears in 
print. Even when he has found what he wants, he finds it 
very difficult to evaluate the merits of different procedures. 
Sorenson and Campbell's book should go a long way toward 
resolving this dilemma, and, in these days of multiple-
authored compendia, it is a pleasure to encounter a volume 
which sets itself a specific goal and proceeds to reach it 
clearly, concisely, and with adequate but not unnecessary 
detail. 

_ The authors start with a brief account of the general proper
ties of polymers and equipment and techniques for poly
merization and polymer handling, together with a very 
helpful definition and discussion of the terms used in polymer 
chemistry. The main part of the book, however, consists 
of some 275 specific sets of laboratory directions for poly
merization reactions (including a number of preparations 
of commercially unavailable monomers). These proce
dures are divided into polycondensations (83 examples), 
vinyl polymerizations (106 examples, including radical, 
carbonium ion, carbanion and "Ziegler" processes), ring 
opening polymerizations (41 examples ranging from cyclic 
ethers to sulfur), "non-classical routes to polymers" (20 
examples including some strange and wonderful reactions), 
and synthetic resins (25 examples). Each section begins 
with a clear and sensible discussion of the general principles 
involved, and ends with an extensive bibliography of the 
original literature. The individual directions appear to 
contain just about the right amount of detail, and the 
authors state that most have been checked, either by them
selves or their associates. 

In addition to its utility for practicing polymer chemists, 
this bopk should provide a splendid basis for a laboratory 
course in polymer chemistry (or as a source of individual ex
periments in an organic chemistry course) and the authors 

thoughtfully provide a list of recommended experiments for 
the purpose in the introduction. Even for the uon-polymer 
chemist, this book should make fascinating reading if he 
has any curiosity about how these things are actually done, 
which play such an important part in chemical technology 
and which support so many of his friends and former stu
dents. 
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The Theory of Brillouin Zones and Electronic States in 
Crystals. By H. JONES, Professor of Mathematics, 
Imperial College, University of London. Interscience 
Publishers, Inc., 250 Fifth Avenue, New York 1, N. Y. 
1960. ix + 268 pp. 16 X 23 cm, Price, $9.50. 

The chemistry and physics of crystalline matter depend 
heavily on the band theory of solids: the theory of the 
electronic structure of perfect crystals. Professor Jones 
has presented a carefully written introduction to this sub
ject. 

The announced purpose of the book is to give an account 
of the mathematical methods for the approximate solutions 
of the one-electron Schroedinger's equation for crystals. 
The emphasis is placed on the use of symmetry, or group 
theory, for displaying the nature of the solutions independent 
of models for the potential. This policy is started in the 
first chapter on the one-dimensional periodic potential, 
where notation and symmetry theory applicable to the 
three-dimensional case are introduced. In chapter 2 the 
direct and reciprocal lattice and the translation group are 
introduced using a notation which is both clear and useful 
in later chapters. Bloch functions and Brillouin zones are 
then introduced followed by a discussion of constant energy 
surfaces and some examples of three-dimensional zones. 

The next two chapters, which take up about half of the 
book, are devoted to the development of group theory for 
the classification of electronic states. The division into 
two chapters is based on the distinction between space groups 
having or not having glide planes and screw displacements. 
In each chapter, examples of the symmetry properties of 
states within the Brillouin zone are worked through in 
helpful detail. For instance, the ten pages devoted to the 
a-uranium structure begin with a detailed description of the 
direct and reciprocal lattices and the Brillouin zone. The 
groups of the wave vectors at several points in the zone are 
derived and the wave functions and energy bands for the 
case of free electrons are developed in some detail. 

There follows a chapter on nearly free electrons and the 
extended zone scheme. The value of band theory as an 
approximation method is brought out in this chapter in the 
discussion of perturbation theory and in the applications to 
alloy phases. 

The chemist will be on familiar ground when reading 
chapter six in which specific models for the potentials are 
chosen; much space is given to the LCAO method. Other 
commonly used approximations and their strong and weak 
points are also discussed. This chapter is a concise and 
valuable critique of these methods. 

The final chapter is a short account of the modifications 
which must be made to include effects of spin-orbit coupling. 
The double groups are shown to follow from the invariance 
of the Schroedinger equation with spin, and examples of 
spin-orbit splitting in crystals are worked out. 

This book is unique among all other books treating band 
theory because of its emphasis on the use of symmetry. 
To this reviewer's mind the use of group theory is a great 
advantage; it enables one to distinguish clearly between the 
parts of the subject which are indisputably correct such as 
selection rules and those which depend on approximations. 
Physical chemists on the average are more used to thinking 
in terms of group theory than are physicists, and this book 
should appeal especially to them for this reason. I t is un
fortunate that the unsystematic notation for representations 
used by solid state physicists was used instead of the Mulli* 


