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Abstract: A theoretical study was made of transient diffusion to a body im- 
mersed in a finite volume of well-stirred fluid. The major contribution of this 
work was the development of a technique for solving the problem for a three- 
dimensional body of arbitrary shape. The solutions are in a form that is useful 
for determining diffusion coefficients in solids by means of the constant-volume 
experimental technique. New solutions were computed for two three-dimensional 
geometries: the finite cylinder and the rectangular prism. A range of shape 
factors and ratios of the volume of the reservoir to that of the solid body were 
employed for each geometry. It was shown that by selecting the ratio of volume 
to external surface area as the characteristic length of each shape object, the 
solutions for all shapes were brought close together and were identical during 
the initial part of the transient. 
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pronged treatment. But rheology is an 
enormous field and the appearance of 
any general treatment is welcome. 
Within the framework set out by the 
author, the book is well done; it is 
concisely written and calls attention 
to real material behavior. 

The chapter on experimental tech- 
niques is logically laid out and covers 
the standard viscometric geometries, 
such as the capillary tube and the 
cone and plate. In addition there is a 
discussion of the jet expansion (die 
swell) experiment. The succeeding 
chapter on constitutive equations is as 
readable as one can hope to make this 
kind of material. Good descriptive 
passages accompany the mathematical 
developments. 

The chapter on molecular theories 
is good so far as it goes. It is largely 
concerned with dilute solution theory 
and deals only in passing with con- 
centrated solutions and bulk polymers, 
which are of most interest. In particu- 
lar, the kinetic theory of rubber elasti- 
city needs to be included. The Williams 
paper cited in Chapter 4 gives a con- 
cise discussion of the molecular frame- 
work, with intramolecular (dilute sol- 
ution) theories on the one hand and 
intermolecular (network) theories on 
the other. The Williams paper itself, 
which undertakes a synthesis of these 
approaches, is discussed. 

And finally the chapter on the corre- 
lation and interrelation of material 
functions discusses such topics as the 
Williams, Landel, and Ferry time- 
temperature superposition rules and 
the analogies between dynamic and 
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steady shear experiments. In some 
sense, the author deals with a compari- 
son of nonlinear effects as opposed to 
the linear effects discussed by molec- 
ular rheologists. 

D. C. BOGWE 
UNIVEHSITY OF TENNESSEE 

KNOXVILLE, TENNESSEE 

Thermodynamics: An Advonced Course 
with Problems ond Solutions, Ryogo Kubo 
in cooperation with Hiroshi khimura, 
Tsunemaru Usui, and Natsuki Hashitsume, 
North-Holland Publishing Co., distributed 
in the U. S. A. by John Wiley and Sons, 
Inc., New York, (1948). 293 pages, 
$1 6.00. 

This is a thermodynamics book with 
a difference, and a different difference, 
than any other that has come to my 
attention. It bears the subtitle, ‘‘An ad- 
vanced Course with Problems and 
Solutions,” and the problems and 
solutions account for the difference. 
Alto ether there are presented 188 

problem is included without its solu- 
tion. The textual material is very con- 
cise, and is contained within 74 pages, 
whereas 219 pages are devoted to 
problems and their solutions. 

There are but four chapters; how- 
ever, a wide coverage of material is 
packed into them, all of it appropriate 
for a chemical engineer studying 
thermodynamics at the advanced level. 
The titles of the chapters are: “Thermo- 
dynamic State and the First Law of 
Thermodynamics.” “The Second Law 
of Thermodynamics and Entropy,” 
“Thermodynamic Functions and Equi- 

prob P ems with solutions. Indeed, no 

librium Conditions,” and “Phase Equi- 
librium and Chemical Equilibrium.” 
Although these chapter titles might be 
appropriate for a elementary text, one 
should not mistake the level of this 
book. The authors quite rightly call it 
an advanced course. 

This book should be of considerable 
value to anyone with a thorough 
grounding in elementary thermody- 
namics and who through self-study 
wishes to pursue the subject further. 
I t  should also be most useful as a 
supplementary text to graduate stu- 
dents taking an advanced course in 
thermodynamics or studying for ex- 
aminations. 

The translation of the book from 
Japanese into English occasionally or- 
duces a quaintness of phrase, but $ere 
is no ambiguity. Symbolism and 
terminology are sufficiently close to 
American practice so as to produce 
no great difficulty. 

H. C. VAN NESS 

THOY, NEW YORK 
RENSSELAER POLYTECHNIC INSTITUTE 
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