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Tlie article on metals at high temperatures and pressures can be
considered to bring the material in Bridgman’s book up to date.
It includes only equilibrium properties, and excludes shock-wave
studies. This article would be valuable as supplemental reading
for a good undergraduate class in physical chemistry. Infactthe
publisher might consider reprinting in paperback four or five such
simple and readable articles from recent volumes of this series.

The long and beautifully illustrated review on dislocations in
lithium fluoride is the consequence of a happy accident in 1955
which has made the plastic behavior of this crystal probably more
completely understood than that of any other. The accidental
use of iron tongs to hold a crystal dipped in etchant led to the
discovery of the critical concentration of iron ions needed to reveal
dislocation etch pits.

The article of Jgrgensen suffers somewhat from difficulties of
language. He should not be blanmied for this since more careful
editing would have caught most of the foux pas. But '‘phe-
nomenae’’ must be just as remarkable in Copenhagen as in Ur-
bana. Most readers would find it helpful to start this article at
the end and to read it backwards (section by section, not word by
word). The terminal sections on ‘‘critical evaluation of modern
theories’’ provide a sardonic commentary on ‘’advanced inorganic
chemistry’’ and the sang froid of makers of valence models in the
face of dangerous experimental facts. Only the ‘‘quanticule’’
concept of Fajans emerges from the critique unscathed and in-
deed renovated. Altogether tliis is a fascinating article for
chemists, well wortli the struggle with its prose.

Jgrgensen is skeptical of band theory and omne cannot say
whether the article of Blount will help to allay his doubts. Itis
beyond this reviewer, but appears from the outside to be an ex-
tremely competent summary of the niathematical treatment of
crystal bands as developed by Wannier, Kohn and Adams. Tlie
review on e.s.r. in semiconductors is mainly concerned with silicon
as a host material. The interpretations here use band theory
with evident success, but thie detailed experimental data have left
theoretical calculations far behind. Some kind of explanation for
the non-specialist of the general purposes and net results of this
outpouring of excellent work on silicon would have been welcome.
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As pointed out by the author, paint technology is no longer an
art. Inrecent vears the results of many scientific studies dealing
with finishes and the manifold ingredients which go into finishes
have been reported in the literature.  Use of this information has
permitted the paint chemist to formulate on the basis of scientific
principles and lend less weight to strictly empirical methods.

The purpose of this book is to abstract and analyze many of
the articles concerned specifically with alkyd vehicle calculations.
Ways of formulating alkyds on the basis of theoretical considera-~
tions are presented, thus permitting the inexperienced paint
chemist to formulate and assess alkyd resins in a minimum of
time. This book should be of value not only to the novice but
also to the experienced resin formulator who cau benefit from a
review of the mauyv recent scientific formulating techniques.
The book is well written and gives a wealth of general alkyd resin
technology inforination. Noteworthy are the illustrative prob-
lems as well as the list of references. It is unfortunate this book
was not available a number of years ago when alkyd resins oc-
cupied a position of uniqueness; however, it should still be use-
ful for some time since alkyds offer inexpensive quality finishes.

Chapter I gives a general discussion of alkvd resins. It intro-
duces tlie reader to the chemical nature of alkvd resins and de-
fines terms and symbols commonly used. Included in this chap-
ter is a tabulation of raw materials used in formulating alkyds.
Thie pliysical constants contained in this table should be useful as
a peruattent reference.

Cliapter II discusses factors whicli affect alkvd production.
Importatt aspects stich as purity of raw materials, choice of raw
materials, reaction conditions—physical and chemical—are
covered. Under reaction conditions the author comments on
such topics as rate of agitation, type of agitation, temperature of
reaction, order of addition, reactivity of primary and secondary
carboxyl and hydroxyl groups, type of cook—solution or fusion—
and a host of other subjects. The author points out that in spite
of the many effects the above factors have on the finished alkyd
it is still possible to formulate practical alkyds from theoretical
caleulations.

Chapter III gives tlie two different niethods for onitoring
alkyd cooks. The first aud most comuton method uses plots of
log of viscosity wersus time and acid number versus time. The
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second and lesser known nietliod plots acid number versus recipro-
cal viscosity. The latter method is useful in predicting acid
number at gel by extrapolating to infinite viscosity.

Chapter IV gives several illustrative problems for calculating
weight composition of alkyds from data abstracted from the liter-
ature,

Chapter V presents four different systems for designing alkyds
from theoretical considerations. The systems are discussed in
detail and illustrated by selected problems. They are as follows:

1. F,y,anaverage over-all functionality for alkyd composition.
This method can be used to check the feasibility of a given formu-
lation or to set up an alkyd formulation from scratch. Con-
sidered to be the most useful of the four systems, it is covered
more fully in Chapter VI.

2. p, the probability of a branch-to-branch connection be-
tween molecules at gelation. The percentage completion of the
reaction at gelation gives information which can be used to formu-
late an optimum alkyd. A mathematical technique is given for
replacing a polyol by a mixture of polyols or diacid by triacids.

3. AN, the acid number of the alkyd composition at its gel
point. This method can be used to calculate acid number at gel.
By determining the difference between the actual acid number at
gel and the theoretical value, one can calculate an experimental
correction factor for formulating subsequent cooks.

4. M,., the average molecular weight of the alkyd at gelation.
This method can be used for calculating the average molecular
weight at tlie gel point. It is considered to be the least useful of
the four methods for designing alkyd resins because adjustments
on a trial and error niethod are required to arrive at the final
composition,

In closing Chapter V, the author uses the four different systems
to set up initial alkvd formulations using the same raw materials.
Although the resultant compositions are not exactly the same,
the author points out that there are at tlie disposal of the formu-
lator four radically different approaches which can be used to
arrive at optimum alkyd compositions based on experimental
data.

Chapter VI makes up approximately thirty-five per cent of the
book. As indicated above, it is an expansion of tlie F,, method
discussed in Chapter V. This system gives a method for formu-
lating on the basis of an alkyd constant. The many problems
show how this constant can be used to design, assess, and adjust
alkyd compositions. The applicability to alkyds using other
raw materials such as maleic anhydride, conjugated oils, iso-
phthalic acid and various other raw materials by adjusting the
constant to compensate for these changes is illustrated by se-
lected problems.

Chapter VII discusses modifications of alkyds with other
polymers. The author specifically covers styrenated alkyds
which use conjugated oils or maleic anhydride/non-conjugated
oils. Here again the constant discussed in Chapter VI is used.
Formulating alkyds with silicones is discussed; however, as
pointed out by the author, these methods do not apply since the
assumption of exclusively linear and intermolecular condensation
for the silicone intermediate appears to be faulty. A discussion
on the modification of phthalic anhydride alkyds with formalde-
hyde is also discussed.

Chapter VIII gives methods for calculating alkyd properties
and performances. Although information in this chapter is in-
teresting, applicability is believed to be limited.

Cliapter IX presents several monograis wliicli liave appeared
in the literature whiclt can be used for grapliical calculation of
alkyd conipositions.
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At a time when tlie useful life of many new scientific books is
ouly 2-3 years, Professor Fujita has contributed a work which
promises to be the standard reference in this field for 20-30
vears, even though most of the material included comes from re-
search dotte in the past 10 years. This is a treatise on the analysis
of results obtained with the ultracentrifuge. It begins with the
modern derivation of transport equations for the ultracentrifuge
by Hooyman, de Groot and others, from thermodynamics of
irreversible processes. Then solutions to the continuity equation
are discussed. Today—owing largely to the work of Professor
Fujita—practical and rigorous solutions are known for many
probleins which earlier could be discussed only in qualitative
terms: for example, tlie sharpeniug of a boundary due to de-
pendence of tlie sedimentation coeflicient on concentration, or
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tlie type of curve obtained when a solute is too small to form a
boundary free of the meniscus. The second part of the book, a
discussion of equilibrium between sedimentation and diffusion,
is based on Gibbsian thermodynamics and includes multicom-
ponent systems.

The usefulness of this book can be assessed by surveying the
fields of work in which it will serve as a reference. The versatility
of the ultracentrifuge is impressive: today it is used to study the
sizes of small polymeric ions on the one hand and nucleic acids of
niolecular weight oue hundred million or more on the other.
Usually the experiment gives precise results, but often this pre-
cision 1s translated into accuracy only by paying careful attention
to theory. In protein chemistry the ultracentrifuge is used more
than ever for the determination of molecular weights, although
equilibrium sedimentation and the Archibald method have largely
replaced separate measurements of sedimentation and diffusion.
The transport experiment still provides a standard test of homo-
geneity and also measurement of the sedimentation coefficient,
together with the molecular weight, tells whether the protein is
globular. In polymer chemistry the use of theta solvents is
providing the breakthrough needed to make determination of
molecular weight distributions a routine matter. The distribu-
tion of sedimention coefficient is easily determined and often can
be converted to one of molecular weight. The equilibrium ex-
periment gives both the weight-average molecular weight and a
measure of heterogeneity (e.g., M,/ M,). Innucleic acid chemis-
try, sedimentation to equilibrium in a density gradient has be-
come a standard way of separating nucleic acids, since it can re-
solve DNA’s which differ in buoyant density by 0.01 g./cc, and
it is even used as an analytical method for determining the ratio
of (G 4+ C)to(A + T)in the DNA! For an understanding of
the theory underlying these methods, the reader cannot do better
than to consult this book.
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This book represents an easily readable introductory text of
the basic concepts of immunochemistry and biological stereo-
specificity. Only an expert, such as the autlior, could have en-
compassed in this small book the many facets of immunology
without losing sight of the more recent experimental results and
developments in techniques. The references are up-to-date and,
although aimed at the non-specialist, this book provides also a
good survey of the field for the specialist.

The book is beautifully produced and the text is well illustrated
with many figures and tables. The reviewer has enjoyed reading
tliis book and feels that it might be recommended to biologists as
well as chemists.
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