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Ap > Am (20, 13 and 7 c.p.s.) while the H-F 
coupling constants are A0 > Am > Ap (8.5, 6.5 
and 2.2 c.p.s.).8 Further experimental and theo-

(8) C. H. Holm, "Structural Applications of Radiofrequency 
Spectroscopy," Ph.D. Thesis, Universi.y of Illinois, 1955; to be 
published. 
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In this book the author criticizes the classical presentation 
and some of the concepts of classical thermodynamics, 
gives a number of quotations from a great variety of authors 
to show that the concepts of heat, work and entropy are 
unsatisfactorily developed and presents an alternate de­
velopment with special prominence to a generalization of 
the concept of work. In this generalization, the classical 
work done and the capacity of the system to do work are 
combined, so that , in a reversible process, Br0nsted's 
"loss of work," 28Ai = 0. 

Br0nsted develops the concept of entropy rather differ­
ently from what he calls the classical development, stressing 
in particular the entropy production in an irreversible proc­
ess. In addition to his generalization of the concept of 
work, he now writes TSS" = SQ" (p. 56) in which SS" is 
the entropy production in the irreversible process, and 
SQ" is a new quantity which Br0nsted defines as the "ener­
getic heat evolution." With these radical redefinitions 
of work and heat, Br0nsted obtains the at first sight startling 
conclusion that the conversion of heat into work, as in the 
heat engine, is impossible. Work is undeniably obtained, 
but since he has lumped classical work and the capacity to 
do work in his "work ," and a system of two reservoirs at 
Ti and T^, respectively, can be made to do work, this 
system obviously possesses the capacity to do work, and 
the work actually done plus the remaining capacity to do 
work is unchanged in a reversible process. 

The general development of his concepts, along with 
criticisms of the "classical" viewpoints, and those of 
Caratheodory and Born, as shown by carefully selected 
quotations, occupy the first two-thirds of the book; the 
last third is devoted to applying these concepts to a number 
of specific cases, of which the greater part, the consideration 
of the bimetallic thermoelement and of the electrochemical 
cell with the electrodes at different temperatures, involves 
the assumption that the irreversible heat flow does not 
produce thermodynamically unpredictable disturbances. 

Because of the reputation of the author, I commenced 
reading this monograph with anticipation of great pleasure 
and satisfaction, but ended it with a feeling of disappoint­
ment. To justify the presentation of a viewpoint different 
from that of classical thermodynamics, Br0nsted quotes 
from a great variety of authors, including Mach and Planck, 
indicating that the concepts of heat and work are vague 
and unsatisfactory. Some of the sources quoted seem 
too unimportant to make his points, and it seems surprising 
that he makes no reference to Lewis' viewpoints,1 par­
ticularly since his development of entropy is somewhat 
similar to that of Lewis, and the vagueness that he com­
plains of in the use of heat and work is absent from Lewis' 
developments, where a gain of energy by means of thermal 
conduction or radiation is called heat absorbed, and a loss 
of energy by other methods is called work done. I t is only 
energy changes during a process which deserve such dis-

(1) G. N. Lewis and M. Randall, "Thermodynamics and the Free 
Energy of Chemical Substances," McGraw-Hill Book Co., Inc., 
New York, K. Y., 1923. 
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tinctions; the energy of a mole of a chosen gas at 25° and 1 
atmosphere is the same whether it attained this state by 
contact with a thermostat at 25°, by reversible compression 
from a lower temperature and pressure, or by any other 
process, reversible or irreversible, and it does not appear 
profitable to apportion this energy into " h e a t " and "work ." 
In Br0nsted's scheme, the interdiffusion of one mole of 
helium and one of neon (both here assumed perfect) at 
constant temperature would involve a "loss of work" equal 
to 2 RTIn 2, and a like "energetic heat evolution," although 
no work in the ordinary sense has been done, and no energy, 
thermal or otherwise, has been exchanged with the surround­
ings, nor has the kinetic energy distribution amongst the 
molecules been altered. 

Admitting that one can operate without logical contra­
dictions with Br0nsted's quantities (although with what 
seems unnecessarily roundabout bookkeeping of energy 
quantities), I strongly object to his appropriating the words 
work and heat for them. Too frequently scientists have 
"generalized" some older term until it became useless. 
A prime example is air in which case we were finally rescued 
by the invention of the word gas. If a new concept is 
developed, it should be given a new and distinctive name. 

In spite of my disagreement with Br0nsted's general 
thesis, I recommend the book to all serious students of 
thermodynamics and especially to teachers of the subject, 
for even if they reject his point of view they will be stimu­
lated to re-examine and logically justify their own. 
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With the advent of Volume 10, the utility of this well-
established series to the practicing carbohydrate chemist is 
significantly enhanced. The present volume continues the 
exemplary tradition of its predecessors in providing an array 
of well-written, thorough and timely surveys on topics of in­
terest to carbohydrate chemists in particular and to organic 
chemists in general. 

The present eight chapters cover a broad range of in­
terests. In "The Stereochemistry of Cyclic Derivatives of 
Carbohydrates" J . A. Mills summarizes and applies con­
cepts of conformational analysis to the stability and chem­
istry of a number of carbohydrate derivatives. W. W. 
Binkley's survey of "Column Chromatography of Sugars 
and Their Derivatives" provides for the practitioner a useful 
complement to the treatment of paper chromatography 
which appeared in the previous volume. The preparation, 
properties, reactions and uses of several important classes of 
carbohydrate derivatives are delineated in chapters on 
"Glycosylamines" (G. P . Ellis and J . Honeyman) and 
"The Glycosyl Halides and Their Derivatives" (L. J . Hay-
nes). The scope, mechanism and details of "The Amadori 
Rearrangement" are summarized by J. E. Hodge, and ex-
leusive Tables on "The Methyl Ethers of the Aldopentoses 
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