Classical Thermodynamics

In Thermodynamics (Prentice-Hall,
Englewood Cliffs, N.J., 1966. 256 pp.,
illus. $7.95), J. T. Vanderslice, H.
W. Schamp, Jr., and E. A. Mason
present basic principles and appli-
cations of classical thermodynamics
in a well-organized and concise man-
ner. The concept of heat is treated
on the mechanical basis. The presenta-
tion of the second law follows essen-
tially the classical Clausius-Kelvin ap-
proach. The law is stated in terms of
what cannot be done with a single
heat reservoir. The law is logically de-
veloped by elimination of those proc-
esses that violate it when a single reser-
voir is involved. The novelty of presen-
tation has the appeal of logical ele-
gance, although some may feel that it
is an unnecessary luxury.

On pages 174 and 175 it is stated that
“an isolated system is in equilibrium if
and only if AS<<0” and that this follows
from the Clausius inequality. The
“only if” part has not been shown and,
in fact, cannot be shown to follow
from the Clausius inequality. The
Clausius-Kelvin statement of the sec-
ond law tells us only what will not
happen (decrease of entropy of isolat-
ed systems); it does not tell us what
will happen spontaneously (increase
of entropy). That maximum entropy
(compatible with specified constraints)
is a necessary condition of equilibrium
must be postulated independently of
and in addition to the Clausius-Kelvin
statement, as has been done by Gibbs.
Kramers, T. Ehrenfest, and Belinfante
considered this additional postulate as
the third independent part of the sec-
ond law. Many texts are vague on the
need of additional assumption here,
which is poor authorship. The difficulty
originates from the historical develop-
ment of thermodynamics, which be-
gan as a theory of heat and heat en-
gines, for which the Clausius-Kelvin
statement is sufficient. It later developed
into a more general theory concerning
the physical phenomena of equilibrium,
the laws of which go beyond those of
the heat engine, and an additional basic
principle must be introduced. The need
for an additional postulate is the
major shortcoming of the classical ap-
proach, though the issue is eclipsed
by the successful development of statis-
tical thermodynamics. In their recent
attempts to reformulate the second law,
Landau and Lifshitz, Tisza, Callen,
Fong, and Belinfante try to overcome
this difficulty by presenting classical
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thermodynamics as a macroscopic the-
ory of equilibrium, the laws of which
are more general and include the laws
of heat engine as a special case. The
classical approach of Clausius and Kel-
vin is interesting, useful, and histori-
cally important, and it is perfectly jus-
tifiable to present thermodynamics ac-
cording to this approach in an un-
sophisticated first course, provided its
limitations and the additional postulate
are stated clearly. In this case the con-
cept of heat might as well have been
treated from the calorimetric point of
view; the sophistication of the mechani-
cal treatment seems a bit out of
balance.

A variety of applications to physical
and chemical systems are discussed.
The most important topics for a one-
semester course are all covered. These
include electric, magnetic, radiation,
and surface systems, in addition to the
more basic physical and chemical sys-
tems. Enough variety is provided to
demonstrate the generality of the ther-
modynamic methods. One would wish
that the discussion of the radiation
field had included the Wien displace-
ment law as a preparation for discus-
sion of Planck’s law of black-body ra-
diation; such a discussion would be use-
ful to students and is usually not found
in other courses.
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