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are retained without change except for the completion of the
data for reference 33 and the aforementioned dropping of
reference 9c (which was, significantly, the projected third
volume of the treatise by Prigogine and Defay). Seven new
references are cited in the second edition. They all appear,
however, in connection with Chapter VII. Thus the author
has ignored the entire recent literature on the subject matter
of the first six chapters. In my mind, the most important
single omission is a reference to the encyclopedic article by
Meixner and Reik which appeared in 1959 in the Handbuch
der Physik. 1 would have liked comments on the pertinent
papers by Coleman and Truesdell (J. Chem. Phys., 33, 28
(1960)) and Koenig, Horne and Mohilner (J, Am. Ckem. Soc.,
83, 1029 (1961)) but probably these appeared too late to be
mentioned.

In brief, the second edition of ‘‘Thermodynamics of
Irreversible Processes’’ is essentially the same concise, read-
able introduction as the first edition. It still captures re-
markably well the essence of the theory without dwelling on
details and subleties. I therefore recommend it to the be-
ginner on the condition that he remember that the book
offers no clues to most of the literature which has appeared
since 1954. For these, he must turn to the other important
textbooks and treatises which are now available.
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This book is intended as a sequel to the recent thermo-
dynamics text by Kirkwood and Oppenheim, and is being
billed by the publisher as ‘‘the first textbook in the field
of nonequilibrium thermodynamics.”” What makes it
a textbook rather than a monograph is presumably the in-
clusion of a small number of problems at the end of certain
chapters. In other respects, the book resembles deGroot’s
work on the same subject, although the range of material
covered is considerably narrower. The author has confined
his attention to transport processes occurring in fluids, and
his treatment is rigorously postulational in character.
Thus, for example, the Onsager theory leading to the re-
ciprocal relations is discussed only in an appendix, and rather
inadequately at that.

The first five chapters of the book are devoted to a devel-
opment of general transport equations in a fluid with tem-
perature, pressure and composition gradients. Three pos-
tulates are formally introduced along the way: the local
equilibrium assumption, the linearity of the relations be-
tween fluxes and driving forces, and the Onsager reciprocal
relations. Chapter 3 includes a discussion of the problem
of defining a heat flux; two alternate definitions are given,
which seems a rather unnecessary complication.

The remaining chapters are concerned with specific types
of transport phenomena: heat flow, electrolytic conduction,
ordinary diffusion, thermal diffusion and sedimentation.
There is also a final chapter applying the reciprocal relations
to chemical reactions near equilibrium. In addition to the
appendix on the Onsager theory already mentioned, there
are three other appendices, respectively covering tensors,
stress—strain relations in viscoelastic media, and the effect
of viscous stresses and inertial forces on the transport
equations.

The general approach is probably too formal to appeal
to most students, and concrete applications to particular
systems are few in number, the principal one being a dis-
cussion of diffusion in the NaCl-KCl-water system. Even
here, the only result is an experimental check on the validity
of the Onsager relations when applied to cross-diffusion
coefficients. The principle of minimum entropy production,
surely one of the most interesting ideas to come out of ir-
reversible thermodynamics, is not even mentioned. The
student who has waded through the book (incidentally, he
had better have taken a course in vector analysis before-
hand) is likely to emerge wondering what all the complex
manipulations and discussions of alternate definitions of
transport coefficients have really accomplished. He will
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have been told, in considerable detail, how to set up a trans-
port equation, but will have no idea of what to do with it
from there on.

But beyond these criticisms lies the question of just how
much time should be devoted to a presentation of irre-
versible thermodynamics in the already overcrowded curricu-
lum facing the average physical chemistry graduate student.
By writing a text on the subject, the author is suggesting
a minimum of one quarter. In the opinion of this reviewer
at least, to justify the expenditure of that much time, the
scope of a course on irreversible processes would have to
extend well beyond the contents of the present volume, to
include not only the statistical foundations of the Onsager
theory, but also some discussion of the molecular mecha-
nisms by which transport phenomena occur, as well as a
number of examples in which the transport equations are ac-
tually solved to give the position and time dependence of
thermodynamic variables.
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This volume is the eighth that has been produced in a
series that eventually will build up to a total of eleven. Its
preface states that the volumes are presented as a reference
work on the chemical elements and their compounds. The
term comprehensive, which appears in the title, is used more
in the sense of the fields covered than in any concept of
encyclopedic treatment. Due to the brevity of treatment,
coverage of the current literature is achieved by the author
‘‘exercising to an extreme degree, selectiveness in the ma-
terial finally incorporated within a volume.”” A strong
effort has been placed on including recent pertinent refer-
ences. The volumes are intended for use by the advanced
undergraduate, the graduate student, and the industrial and
manufacturing chemist,

Volume VIII, which deals with the chemistry of sulfur,
selenium, tellurium, polonium and oxygen, fulfills the aim as
stated above. The selected material is well organized and is
suitable for a rapid orientation to the general descriptive
chemistry of these elements and their common compounds.
It also presents considerable useful factual data on the more
common aspects of the area. An abundance of literature
references, mostly for the period 1945-1960, document the
textual material and encourage more detailed search.

There is increasing and urgent need for up-to-date com-
pilations of descriptive material to supplement the many new
books which are devoted to general principles of inorganic
chemistry but which are very light on factual information.
The coverage and critical evaluation possible in this abbrevi-
ated treatment of course cannot compare with that available
in the encyclopedic Gmelin Handbuch. But for the reader
who wants a rapid over-all survey this volume fills a definite
need and deserves a place on all scientific library shelves.
Research workers and industrial chemists who are special-
izing in the chemistry of the sulfur group of elements should
find the book a good addition to their personal reference
shelves. The author has done chemistry a fine service by
compiling thisuseful material.
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It is less than six years since Professor H. C. Brown first
reported that olefins may be converted very simply to
alkylboranes, a reaction conveniently termed hydroboration.
The resulting organoboranes have proved to be of very great
synthetic utility in organic chemistry; e. g., oxidation with
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hydrogen peroxide leads to alcohols, oxidation with chromic
acid produces ketones, treatment with carboxylic acids
yields the saturated compounds, while treatment with silver
nitrate and sodium hydroxide gives rise to coupled products.
Each of these reactions usually proceeds in high yield and
with stereochemical specificity. The further discovery that
organoboranes are smoothly isomerized by heat to the
isomers bearing the boron atom at the least hindered posi-
tion of the carbon chain has added considerably to the scope
of the above-mentioned types of reactions.

Hydroboration is by now recognized as a vital synthetic
tool for the organic chemist, despite the fact that boron hy-
dride chemistry for many years has had the reputation of
being a specialized field, requiring complex equipment and
involving considerable experimental difficulties. So far,
most of the extensive work on hydroboration which has been
published is spread through the literature in papers and
preliminary communications in various journals. It is
therefore very opportune that Professor Brown, to whose
school most of the pioneering work in this field is due, has in
this book for the first time brought together all the various
aspects of hydroboration chemistry.

The scope of the book can be judged from the titles of the
chapters: 1. Introduction and Survey; 2. Early History;
3. Chemistry of Organoboranes; 4. Borohydride Chemistry;
5. Hydroboration Procedures; 6. Scope; 7. Directive
Effects; 8. Stereochemistry; 9. Isomerization; 10. Dis-
placement Reactions; 11. Hydroboration of Hindered
Olefins; 12, Alkylboranes; 13. Selective Hydroboration
with Disiamylborane; 14. Asymmetric Hydroboration with
Diisopinocamphenylborane; 15. Hydroboration of Dienes;
16. Hydroboration of Acetylenes; 17. Diborane as a
Reducing Agent; 18. Disiamylborane as a Reducing Agent;
19. Hydroboration of Functional Derivatives; 20. Epilog.

The book, which deals with the theoretical as well as the
experimental aspects of hydroboration, is an excellent one,
without qualifications. Although it is inevitable that the
plan of the book (involving first a general survey before
describing various particular aspects) leads to some repeti-
tion, the writing is lucid and the book is interesting through-
out. Professor Brown has very successfully conveyed his
enthusiasm for the subject to the reader. In addition to
describing the hydroboration literature fully and logically, a
number of unpublished results from the author’s laboratory
are included. The book can be thoroughly recommended to
all individuals, students as well as practicing chemists, who
wish to become further acquainted with an important new
field in organic chemistry.

The book is well-printed, and the contents are set out
attractively, including the illustrations demonstrating that
““tall oaks from little acorns grow.”” The liberal use of
chemical equations and formulas is welcome, and contributes
to the clarity of the presentation. Finally, the publishers
and printers are to be congratulated on the fact, mentioned
at the beginning of the book, that ‘‘the manuscript was
received on October 1, 1961, and was published on March
30, 1962.”” The effect of this prompt publication has been
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the production of a book which is up-to-date, despite the fact
that the field is a rapidly expanding one.
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The Fourth Edition of what is known to most chemists as
‘“Houben-Weyl”’ is expected to run to sixteen volumes which
will appear not necessarily in numerical order. It is most
fortunate for workers in the synthetic polymer field that
Part I of Volume XIV of this series has arrived early on the
scene. One finds the same thorough and expert coverage
that is to be expected from ‘‘Houben-Weyl.”’

The approach has been not to attempt to include all of the
existing literature of polymer chemistry but rather to cover
a good many topics in depth. The result has been a work
which will be of enormous benefit to the research mian in
carrying out the practical aspects of synthetic polymer
chemistry. In achieving this success the authors have
avoided an excess of technology in order to make this a useful
laboratory text. Final polymer processing data, for ex-
ample, are not included.

Part 1 of Volume XIV is concerned with the preparation
of vinyl and divinyl polymers and is to be followed in Part
II by a treatise on condensation and ring opening poly-
merizations. After a brief introductory chapter on defi-
nitions, sterochemistry and nomenclature of polymers,
Part I is divided into three principal chapters: 1. Bulk and
solution polymerization; 2. Emulsion and suspension poly-
merization; 3. Polymerization processes for important
monomers. Radical, ionic and cooérdination polymeriza-
tion techniques are discussed extensively in each of these
sections. Literature coverage, including patents, is com-
plete through 1959 and in part to 1961. A particular benefit
to be found here is that many of the detailed experimental
procedures have been taken from patents and are now readily
accessible in easily repeated detail.

Not only will everyone now engaged in polynier research
benefit from this edition, but one can anticipate increased re-
search work in this area especially in academic laboratories.
A final blessing which may occur is that the availability of
such a splendid literature source should encourage the over-
due writing of a new comprehensive textbook of synthetic
and mechanistic aspects of polymer chemistry.
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