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complete coverage will arise because of the question of the 
meaning of the term "concentrated solutions." The au­
thor states that "As concentrated solutions I choose to con­
sider arbitrarily systems between 10 and 90 per cent by 
weight; I left also out of consideration data relating to 
dilute solutions, if there is only one measure between 10 and 
2 0 % . " This is not altogether clear. While it suggests that 
the tables would give no data outside the range 10-90%, 
there are actually very many tables covering very low con­
centrations at one or both ends of a system. When such 
information is not given, the reader will not know whether it 
was omitted according to plan or whether the literature con­
tains no such data. 

Many of the systems are covered in great detail, while 
some are given with just three points, the pure components 
and one binary point, as for the over two thousand azeo-
tropes cited from Lecat's book (1949). (The rest of Lecat's 
0287 azeotropic systems will presurnbly be included in the 
subsequent volumes, but Lecat's information on "zeo-
tropes," altogether 7003, seems to have been ignored. 

As a mechanical compilation this is quite unlike any other 
collection of numerical data, in that there is no averaging, no 
critical selection, of values. It simply presents the numbers 
as they were originally published. The densities of ben­
zene-toluene solutions, for example, appear in nineteen 
consecutive tables, some long, some short, from the year 
1896 to 1956. The author adds no comments on relative 
dependability, and the number of "significant figures" is 
left as in the original papers. The density of benzene itself, 
for just 25°, appears about 100 times in the Volume, many 
of the entries being from the same source. They cover a 
range from 0.8696 to 0.87661 (in one case 0.871651, from 
1919). There are also the values 0.86035 and 0.8617; these 
are not " spor t s , " however, but the result of the reversal, 
either of order or of meaning, in the composition column. 
The range almost overlaps that for the density at 20°(about 
70 entries): 0.8760 to 0.8809, not counting one value, inex­
plicable, of 0.8710, and including 0.878434, from 1910. 

Personally I think that this is not as valuable as would be 
a compilation of selected data, a thing which Dr. Timmer-
mans undoubtedly could have done with ability and au­
thority. But it would not have been possible without much 
more help than he used. And there will certainly be those 
who will appreciate what he did do. I t is somewhat like 
scanning the original articles themselves, at least for the re­
sults reported in them. Some of the older items are hardly 
more than of historical interest. In some cases the mass of 
figures tabulated would require quite a labor of plotting to 
deduce the "physico-chemical constants" which they deter­
mine. This is the case with the pressure-volume-
temperature-concentration data for the liquid-vapor 
relations of the system benzene-ether, given in two tables, 
one from 1881 and an extremely extensive one from 1908. 

A more or less careful perusal of the tables has revealed 
certain occasional faults. In a few cases, some symbols or 
functions are not adequately defined, and it is consequently 
not clear what relation is represented by the numerical 
values; this happens a few times for the symbols C, Ci, Cj, 
meaning a solid, undefined, in certain complex phase rela­
tions involving liquid immiscibility and liquid-vapor 
critical phenomena. Symbols are occasionally confused, 
such as p ( = m m . ) and P ( = a t m . ) . A condition such as 
the temperature is sometimes omitted. Some numerical 
values are wrong, as seen simply from the break in trends. 

By ironic accident, the very first page of the book has 
some strange things. The opening table gives diffusion co­
efficients in the system "methane (CH4) + tritiummethane 
(CH 3 T)" ; but these were simply measurements made 
with tritium-tagged methane, and one could hardly be far­
ther from "concentrated solutions" even with reagent grade 
materials. The third table, still on page 1, gives liquid-
vapor compositions for methane-ethane; the figures looked 
strange, and it turns out that "%" (to be understood 
throughout the book as referring to the second component, 
here ethane) should be " % methane ," and that all the 
temperatures listed (Centigrade) should be negative. The 
fourth table on p. 1 (extending to page 2), for the same sys­
tem, also has strange looking figures; nine of the numerical 
values were either miscopied from the original or spoiled in 
printing. There are a few more errors on pages 2 and 3, 
including confusion between weight and mol % in both 
Table 5 and Table 6. This checking takes time, because, to 
repeat, the bibliography is missing. There was at least one 

small error on each of four more pages chosen at random for 
checking. 

Such occurrences are not surprising in a compilation of 
this magnitude. In the expectation that there are not too 
many of them, I would say that they should not seriously 
impair the general usefulness of the book, particularly for 
the searcher, already somewhat familiar with the specific 
substances he is investigating. 
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Some Problems in Chemical Kinetics and Reactivity. 
Volume 2. By N. N. SEMENOV. Translated by M I C H E L 
BOUDART. Princeton University Press, Princeton, N. J. 
1959. 330 pp. 15 X 23 cm. Price, $4.50. 

This is volume II of a two-volume work. Volume I was 
reviewed earlier ( T H I S JOURNAL, 81, 2916 (1959)). The 
present volume includes in an appendix a number of minor 
additions to Volume I, including a brief section on hetero­
geneous catalysis in biology. 

The major sections comprise Parts III and IV of the work. 
Part I I I is a discussion of Kinetics of Chain Reaction, with 
particular emphasis on competition between chain reactions 
and direct or molecular reactions. Examples of decomposi­
tion and pyrolysis, oxidation and halogenation, polymeriza­
tion, etc., are discussed. Part IV deals with branched-
chain reactions and thermal explosions. Chain ignition, 
with detailed consideration of hydrogen-oxygen system, 
chain interaction, and reactions with degenerate branching 
are the major topics. This section includes a number of 
interesting comparisons with Semenov's earlier book on 
chain reactions, published in 1935. 

There are also two appendices on the activated complex 
and on quantum-mechanical calculations of activation 
energies. 

With this additional volume there are now available a 
two-volume version of this work from the Princeton Uni­
versity Press, and a one-volume version from Pergamon 
Press "(THIS JOURNAL, 81,2917 (1959)). Thepresent edition 
is a paperback one; but this reviewer finds the translation by 
Boudart somewhat smoother to read than that of Bradley. 
Furthermore, the two volumes of the American edition now 
make available the section on branched-chaiu reactions and 
explosions (Part IV), which was not included in the British 
edition. 

Those interested in kinetics of chain reactions, combus­
tion and explosions will find this volume a very effective 
extension of the discussion of the present status of the field. 
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Einfuhrung in die Theoretische Organische Chemie. By 
H E I N Z A. STAAB. Verlag Chemie, G. m. b. H., Weinheim/ 
Bergstr., Germany. 1959. xii + 760 pp. 18 X 24 cm. 
Price, DM 46.—. 

"Introduction to Theoretical Organic Chemistry" is 
based on lectures given to advanced students at the Uni­
versity of Heidelberg. I t deals exclusively with the struc­
ture of molecules, and therefore leaves out a good part of 
what is generally considered theoretical organic chemistry, 
namely, that part which deals with kinetics, reaction rates 
and mechanisms. For many, these may be the more im­
portant aspects; they are certainly the more complex ones, 
for, whereas there are many methods available by which to 
study static molecules, our techniques for studying transi­
tion states are much more limited. Nevertheless, this 
omission is not necessarily a drawback, if the scope of the 
book is recognized. In fact, this is a good and intelligently-
written book, and although it draws mainly on work done in 
the last few decades in this country and in England, no 
comparable volume, written by a single author, is available 
in English. 

The range of the book is indicated by listing some of the 
contents. Of the five chapters which comprise the book, 
the first deals with the chemical bond. The valence-bond 
and molecular-orbital treatments are discussed in the now 
familiar semi-mathematical, descriptive terms, and applied 



Dec. 5, 1959 BOOKS RECEIVED 6345 

to single, multiple and conjugated bonds, and to various 
aromatic systems. The free-electron model is also intro­
duced and is used in later chapters, particularly in connec­
tion with polyene and cyanine dyes. In the second chapter, 
over 350 pages are devoted to the modern methods of deter­
mining organic structures. After a consideration of bond 
energies, dipole moments and bond distances, the bulk of the 
chapter treats spectroscopic and magnetic determinations 
(free radicals are covered under the latter), and includes also 
a lengthy discussion of electron and nuclear magnetic res­
onance and their applications, which is perhaps the first 
comprehensive discussion of these topics in a text of this 
scope. Intramolecular effects (steric and substituent ef­
fects, and a brief treatment of molecular models) are dis­
cussed in chapter I I I , acids, bases and tautomeric equilibria 
in chapter IV, and intermolecular effects (cohesion phenom­
ena, hydrogen bonding, molecular complexes and clathrate 
compounds) in the last chapter. 

This is only a bare outline, because every conceivable 
topic is mentioned. The author has accumulated and 
assimilated an astounding amount of information, which is 
presented in a thoughtful and often critical fashion. Theo­
ries of organic structure have reached the stage where or­
ganic chemists can discuss more confidently the approxima­
tions and limits of the quantum mechanical treatments than 
was the case two decades ago. I t is also now recognized 
that some of the early deductions made, for instance, from 
measurements of bond distances or dipole moments, or from 
calorimetric determinations, have to be refined by taking 
into account the effects of hybridization, of unshared elec­
tron pairs or of compression energies, respectively. The 
author makes full use of all of these later developments, 
pointing out the pitfalls, as well as the successes, of modern 
theories and of each experimental method. 

The subject is approached intelligently and thoroughly, 
and with an infectious enthusiasm. Furthermore, the book 
is very much up-to-date; the literature is well covered to 
the middle of 1958. Often, as in the case of substituent 
effects, results of all modern methods of investigation, such 
as quadrupole moments, microwave, infrared and ultraviolet 
spectroscopy, chemical shifts, ionization potentials, are 
brought to bear on the subject, in addition to the more con­
ventional ones. 

A book of this scope is bound to strike some readers as 
uneven. The lack of discussion of kinetic data becomes 
serious in the treatment of such topics as the Hammet t 
equation, substituent effects or carbonium ions. Some dis­
cussions, for instance on spectroscopy, seem overly long, 
while others, such as those on optical activity or isotopes, 
are too short and perfunctory to be of much use. The re­
sults of thermodynamic studies deserve a longer treatment, 
and acidity functions or oxidation-reduction potentials are 
barely mentioned. 

This criticism is not meant to detract from an otherwise 
laudable work. In a period of many-authored books, it has 
the advantage of being written by a single author, who, 
while he cannot possibly have had experience with every 
subject, has looked at all of the material from a single point 
of view, and has written the book accordingly. Because 
much of the material is available in other treatises, in mono­
graphs or in reviews, the book may not find the reception 
and use in this country which it deserves. I t will certainly 
be used widely in Germany, but a wider audience might 
benefit from it. 
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"Advances in Catalysis and Related Subjects." Volume 
XI . Academic Press, Inc., I l l Fifth Avenue, New York 
3, N. Y. 1959. 384 pp. $12.50. 
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J. L. ONCLEY (Editor-in-Chief), F. O. SCHMITT, R. C. 
WILLIAMS, M. D. ROSENBERG, AND R. H. BOLT, Edited 
by. "Biophysical Science. A Study Program." John 
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CHALMERS W. SHERWIN. "Introduction to Quantum Me­
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