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practical experience with the subject matter in hand. The
coverage of the many and varied chemical and instrumental
techniques pertinent to the above mentioned functional
groups is inclusive and well documented: there is a generous
selection of proven methods accompanied by procedural de-
tails and tabular surveys of compounds to which the meth-
ods apply. The chapter on olefinic unsaturation, certainly
the largest undertaking in the book, is probably unique
in its breadth and excellence, and is one which will be wel-
comed by organic chemists generally. The fifth chapter
opents with a clear and concise theoretical discussion of mass
spectrometry, but appropriately limits its treatment of
specific applications to those of interest to the structural
organic chemist. Because of the expensive equipnient
which this method entails this chapter is addressed unfor-
tunately to a rather restricted audience. The last chapter
is a survey of a variety of separation procedures and deter-
minations which have been applied successfully in the field of
resin coatings. As such the information in it will no doubt
find daily use in the laboratories engaged in the field, and
will definitely come as a boon to the analyst who is confronted
with a problem in it only occasionally. In summary,
this is a useful volume indeed, and is highly recommended
as an addition to the library of the organic analyst.

DEPARTMENT OF CHEMISTRY
MASSACHUSETTS INSTITUTE OF TECHNOLOGY
CAMBRIDGE 39, MASSACHUSETTS STEPHEN M. Nagy

Rheology. Theory and Applications. Volume I. Edited
by FrEDERICK R. EiIricH, Polytechnic Institute of
Brooklyn, Brooklyn, New York. Academic Press, Inc,,
Publishers, 111 Fifth Avenue, New York 3, N. Y. 1956.
xiii + 761 pp. 16.5 X 23.5 cm. Price, $20.00.

The importance of rheology to the chemist is constautly
growing, with both the variety of materials available for
various purposes and the demands of the applications in
which these materials are put to use. Rheology, origin-
ally the science of flow, has become the science of the re-
sponse of materials or objects to many kinds of steady or
cyclical stresses. Its subject matter ranges from the vis-
cosities of very dilute polymer solutions through the be-
havior of lubricating oils, paints, printing inks, dougls,
plastics, fibers and rubbers, to the deforination of inetals
and the behavior under stress of soil and concrete.

The chief cause of this increase in practical importance
has been the extensive development of the science of rhe-
ology itself, particularly during the last ten or fifteen vears.
The science is in need of systeinatization and of standardi-
zation of terminology and nomenclature. There is need for
books, both systematic introductions and also advanced
expositions of the progress of the science on its many fronts.
This present book is in the latter category; it inight well be
called a source book of tlieoretical and applied rheology.
Many of the scientists who have contributed most heavily
to the recent development of the science have written cliap-
ters sutumarizing their special fields.

After an introduction by Professor Eirich, Volume I con-
tains chapters by M. Reiner and by William Prager on the
mathematical analysis of rheological behavior; by D. C.
Drucker on plastic behavior in metals; by G. J. Dienes on
“Crystal Properties and Imperfections’’; by J. M. and
W. G. Burgers on ‘“Dislocations in Crystals’’; and by J.
Fleeman and G. J. Dienes on ‘“Mechanical Properties of
Metals.”” Next is a chapter by R. B. Dow on rheological
behavior under high pressures. A. Boudi then writes on
“Theories of Viscosity.”” R. 8. Rivlin suinmiarizes the
mathematical theory of large plastic strains, chiefly his
own work. There then follow five chapters dealing chiefly
with the rheology of high polymers: by T. Alfrey, Jr., and
E. F. Gurnee (‘““Dynamics of Viscoelastic Behavior”); T.
G. Fox, Serge Gratch and S. Loshaek (‘“Viscosity Relations
for Polymers in Bulk and in Concentrated Solution’’); J.
Riseman and J. G. Kirkwood (““The Statistical Mechanical
Theory of I[rreversible Processes in Solutions of Macro-
molecules’”); H. L. Frisech and R. Sinha (“The Viscosity
of Colloidal Suspensions and Macromolecular Sohitions’”);
and AL Peterlin (“Streaming and Stress Birefringence’”),
Finally come a mathemnatical analysis of the flow of nou-
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Newtonian liquids, by J. G. Oldroyd, and a brief chapter
by R. B. Lindsay on ‘‘Acoustics and the Liquid State.”
The announced contents of Volumes II and III lists roughly
as many chapters for each of these volumes, with the chap-
ters somewhat more specialized and, in Volume I1I, of a more
applied nature.

The chapters of Volume I differ considerably among
themselves in plan, in thoroughness and in level of difficulty.
This reviewer was more at home in the chapters on polymers
and found some of them quite useful. With the many ad-
ditional chapters announced for the subsequent volumes the
coverage of polymer rheology will be relatively complete.
In contrast the treatment of metals appears not to be ex-
tended into later volumes. The chapters on metals in the
first volume appear to be of high quality, though outside
this reviewer’s field of competence.

In view of the nature, scope and price of this volume, and
of the set, this reviewer comsiders that it can be recom-
mended particularly for purchase by libraries of universities
and of colleges strong in technical work and by industrial
libraries in a large segment of chemical and related industry.
The case is somewhat different for the individual chemist.
Those working actively in apptlications of rheology, having
considerable knowledge of the field, may find this compila-
tion of authorative summaries of great value. For the be-
ginning worker in the field, or the chemist in another field
wanting orientation in rheology, the work has several draw-
backs—its length, the thoroughness and comparative diffi-
culty of some of the treatments, the lack of correlation be-
tween the chapters with consequent repetition and varia-
tion in terminology, notation and viewpoint, and a lack of
unity and coherence in the work as a whole which is an un-
avoidable consequence of this type of authorship.
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An Investigation on Promoted Iron Catalysts for the Synthe-
sis of Ammonia. Second Edition. By ANDERS NIELSEN.
Jul. Gjellerups Forlag, Copenhagen, Denmark. 1956.
233 pp. 16 X 24 cm. Price, paper bound, 28.00 Danish
Kroner; cloth bound, 33.00 Danish Krouer.

During the past five decades the synthesis and decomposi-
tion of ammmonia on the surface of solid catalysts has been of
intense interest to fundaniental and applied scientists. Some
of the coniplexities of hieterogeneous catalysis have been re-
solved, and the industrial developinent of the anunomia
synthesis lias been accelerated. Nielsen’s book presents
data of major importance in the rational design of industrial
equipment as well as data and discussions pertinent to an
understanding of the mechanism and kinetics of the syn-
thesis. A brief introduction outlining the subject matter
and purposes of the book is in Chapter I. The second chap-
ter contains therniodynamic data on the equilibrium con-
centration of ammonia in 3H, + 1N, asa function of pressurce
and temperature, on the heat of reaction at 500° and various
pressures, on compressibility of 3H, + 1N, at 10° and 100-
400 atinospheres, on the solubility of H,, N,, A and CH; in
liquid NH; and on the vapor phase cotniposition of 3H: + N3
equilibrated with liquid NH; at various temperaturcs and
pressures. After a brief description of luboratory catalyst
testing apparatus in Chapter 3, the following chapter pre-
sents data on the per cent. conversion, the eficicney factor
(ratios of actual partial pressure of NH; to equilibrium par-
tial pressure of NHy), and space-time-yicld as a {unction
of temperature, pressure, space velocity. Chapter 4 also
contains data on the effect of the ratio of Hy to N, the par-
tial pressures of inert gases, the per cent. of NIy in the feed
gus; and includes discussion of the differences between labo-
ratory and industrial converters particularly with respect to
temperature gradients and turbulence, and the effect of par-
ticle size of catalyst with regard to the extent of reduction
and the limitation of reaction velocity by diffusion to and
froin the surface of the catalyst.

The great utility and limitations of Temkin and Pyshev’s
equation for the rate of the synthesis are demnonstrated in
Chapter 5 by an apalysis of the variation in rate constants
with pressure and tcanperature.  ‘The Hmitations encotit-
tered when the NH, partial pressure is tow, when diffusion
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into and out of the catalyst granule is rate determining, and
the decrease in the rate constants with increasing pressure
and with decreasing H; to N, ratio, are of particular signifi-
cance. The magnitude of the change in the rate constants
with pressure in is not the same for all catalysts, being lowest
for the doubly promoted Al;O3—K;O-Fe;O; catalyst.

In Chapter 6 are presented the properties of various cata-
lysts which are of industrial importance such as temperature
stability, effect of promoters, the characteristics of reversible
poisoning by Oz, H:O, CO, CO; and more permanent poison-
ing by S, As; the optimum reduction procedures, and the
effect of particle size on activity and on pressure-drop in in-
dustrial reactors. The extent of reduction is of critical
importance to the activity of the catalyst. Virtually com-
plete reduction is desirable because of the poisoning action of
H,O, and it is obtained by the use of very high space ve-
locities of the reducing gas and the highest temperatures con~
sistent with minimum deterioration of the catalyst by sin-
tering. Promoters such as Al,O3;, CaO and K;O markedly
lower the rate of reduction of Fe;O,.

X-Ray diffraction patterns of various catalysts before and
after reduction are presented and discussed in Chapter 7.
The distribution of Al;O; in the spinel lattice of Fe;Oq 1s uni-
form and this accounts for the structural promotion of Al,O;.
Whether CaO, or MgO are ‘‘dissolved’’ in the Fe;Oy is not
yet determined. K,0 remains largely on the surface of the
reduced catalysts, and its promotional activity probably is
related to its effect on the thermionic work function of the
surface and consequently on the rate and extent of activated
adsorption of nitrogen (the rate determining step in the
synthesis).

Chapters 8 and 9 are concerned with the details of the re-
action mechanism as determined by critical experiments on
surface properties, the energetics of chemisorption of H; and
N: and measurements of the rates of nitrogen isotope ex-
change reactions. The data and discussion are of critical
importance to an understanding of heterogeneous catalytic
reactions. Although structural heterogeneity of catalyst
surfaces exists and is effective in the selectivity of certain
catalysts, and althiough surface interaction of chemisorbed
molecules and atomns also contributes to energetics of the
surface reactions, nevertheless neither of these factors is
adequate to explain the changes in heat of adsorption with
extent of surface coverage. Boudart’s calculations of the
influence of the electrical double layer which is formed on a
catalyst surface by a fullv or partially ionized adsorptive
boud show large changes in thermionic work-function and
adequately large decreasesin heat of adsorption with increase
in the fraction of the surface covered.

Nielsen’s book is a valuable one for both scientists and
engineers who are interested in heterogeneous catalysis.
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Organo-metallic Compounds. By G. E. Coates, M.A,,
D.Sc., F.R.1.C,, Professor of Chemistry in the University
of Durham. John Wiley and Sons, Inc., 440 Fourth
Avenue, New York 16, N. Y. 1956. viii 4 197 pp.
13 X 19 em. Price, $2.50.

This little book deals with organotnetallic compounds, de-
fined as substances containing a metal to carbon bond.
Alkoxides and other compounds in which metal atoms are
bonded to organic systems via oxygen, nitrogen or sulfur,
and which are often referred to as organometallie com-
pounds, are excluded. A further restriction on the scope of
the book is the entire omission of the organic chemistry of
silicon, phosphorus and arsenic, on the reasonable grounds
that their inclusion in a book of this size would impair the
treatment of the other elements.

The author deals with the compounds of the alkali metals,
and of the elements of Groups II, III and IV, of antimony
and bismuth, and of the transition elements. Whilst the
book is written in a rather terse style and is not particularly
readable, it is, however, well worth close study, since it con-
tains a wealth of information and the large numbers of refer-
etices to the original literature given at the end of the chap-
ters, altllough not exhaustive, are most useful.
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In addition to the preparations, properties and reactions
of compounds, the structural side is quite adequately dealt
with considering the scope of the book. There are but few
errors and, although the views expressed in some sections
now need modification, the book is fairly well up to date—
almost an impossibility in this field at the present time. The
final section on cyclopentadienyl compounds is one of the
weakest, and the discussion of bonding in ferrocene and
similar compounds is far from illuminating. Metal-benzene
derivatives are mentioned only in a footnote.

On its information content alone this book is a worth-
while addition to one’s library and it has the additional
merit of being handy for the pocket.
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Chimie Physique Nucléaire Appliquée. By JAcQUES ERRERA,
Professeur a I'Universite de Bruxelles. Masson et Cie.,
Editeurs, Librairies de ’Academie de Medecine. 120
Boulevard Saint-Germain, Paris VI, France. 1956. 226
pp. 16.4 X 24.8 cm. Price, 2.100 fr.

This little book covers applications of radioisotopes to
areas where physico-chemical methods are common. The
contents of the several chapters (and their lengths in pages)
are approximately as follows: the atom and the nucleus
(14); nuclear reactions (19); fission, reactors, nuclear
power (36); fusion reactions (3); military applications of
nuclear energy (4); fields of application for nuclear reac-
tions (4); detection of nuclear radiations (20); units of
radioactivity (4); preparation of radioisotopes (5); coin-
parison of usefulness of stable and radioactive tracers (2);
health protection (9); applications to pure and applied
science (81); list of elements and table of useful radioisotopes
(4). The text is written on a semi-technical level.

Of the 150-odd references and illustration credits in the
book, 2 are to British journals, 2 to a Belgian article, 1 toa
recent British compendium, and the remainder to current
American textbooks, monographs and journals. The book
seems to be largely a collection of review and summary ma-
terial published elsewhere. The book can be recommended
to students who are preparing for their pre-doctoral French
examinations.
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