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time, in analytical and physical chemical applications is, 
however, very recent. Chapter 9 of 42 pages on "Current 
Potential Curves Obtained in Stirred Solutions or with 
Moving Electrodes" contains authoritative treatments of 
the diffusion layer and of mass transfer in electrode processes. 
Chapter 10 of 15 pages deals with voltammetric titrations 
of the potentiometric and amperometric type. 

We now arrive at Part Two on "Coulornetry, Electrolytic 
Separations and Related Methods ." Chapter 11 of 14 
pages treats "Current Efficiency and Degree of Completion 
of Electrode Processes," Chapter 12 of 16 pages treats 
"Electrolysis at Controlled Potential and Related Methods," 
Chapter 13 of 2 pages briefly mentions the literature of 
"Electrolytic Separations and Related Methods ," Chapter 
14 of 15 pages discusses "Coulornetry at Controlled Cur
ren t . " 

Part Three with its unique Chapter 15 of 27 pages is con
cerned with "High Frequency Methods" and is contributed 
by Dr. C. N. Reilley of the University of North Carolina. 
It contains its own section on instrumentation, while Dr. 
Delahay presents his discussion of instrumentation for the 
other methods in Part Four. Here we find a most lucid 
presentation with clear block diagrams and in a language 
which does not necessitate any special training in electron
ics. The material is divided into four chapters, 16 to 19: 
33 pages for "Voltammetry and Related Methods ," 9 pages 
for "Voltammetric Ti trat ions," 11 pages for "Electrolysis 
at Controlled Potential ," 6 pages for "Coulornetry at Con
trolled Current ." A 3-page appendix on "Special Forms 
of the Nernst Equat ion" and a 5-page one on "Solutions of 
Some of the Boundary Value Problems" outlining the in-
portant mathematical methods based upon the Laplace 
transformation which have become essential adjuncts of 
electrochemistry will both be found most useful. The 8-
page author index testifies to Dr. Delahay's thoroughness in 
covering the literature of his subject, while the 9-page sub
ject index is one which really will enable the reader to locate 
any particular specific point. 

It is seldom in our busy times that an authoritative, well 
digested treatment of very recent scientific developments 
becomes available as early as this one. It is to be hoped 
that Dr. Delahay will keep us equally well informed about 
further progress in this field, possible reinterpretations and 
refinements, etc., through successive editions of this fine 
work. Few electrochemists and physical chemists will find 
it possible not to own this book or to have ready access 
to it. 

The Interscience Publishers have produced another book 
which, from the point of view of physical presentation, is 
fully up to their customary high standards. 
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The Strengths of Chemical Bonds By T. L. COTTRELL. 
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cm. Price, $5.50. 

This book is a monograph tha t deals with the present 
status of our knowledge of energetic data from which bond 
dissociation energies (D(Di — J^2)) and bond energies (E-
(A — B)) of molecules may be computed. The author's 
primary concern has been to describe and to evaluate the 
reliability of the methods that are available for obtaining 
the raw data from which the quantities of interest are com
puted and then to supply a systematic and critical review of 
what is known of D(R1 — R2) and E(A — B) for polyatomic 
molecules. A particularly interesting feature of the mono
graph is the fact that the author has carefully refrained 
from attempts to interpret the values of D's and E's that 
appear in his summary tables. To the best of the reviewer's 
knowledge, discussions such as appear in Cottrell's mono
graph have usually been incidental chapters in volumes on 
valence theory (Sidgwick or Pauling) or reaction kinetics 
(Steacie). This separation of the critical evaluation of 
quantities from their interpretation tends to give the reader 
confidence in the conclusions reached, since there is no sus
picion lurking in the reader's mind that in choosing a particu

lar value as best for a much debated quantity the author 
does so because he has an "axe to grind." 

With regard to the structure of the monograph, Chapter 
I is of an introductory and philosophical nature. Chapters 
I I and VI discuss the definition and determination of dis
sociation energies and bond energies, respectively. Chapters 
I I I through V describe the various experimental methods 
that have been used to determine dissociation energies, 
segregated according to thermal equilibrium methods ( I I I ) 
kinetic methods (IV), and photon or electron excitation 
methods (V). Chapters VII and VIII deal with the pre
cision of modern calorimetry as applied to the determina
tion of heats of combustion and formation of organic com
pounds (VII) , and inorganic compounds (VIII) . 

In Chapter IX bond dissociation energies are dealt with 
bond by bond. Here Cottrell follows the procedure of 
simply listing the bond and its dissociation energy if he 
agrees with the conclusion of a previous reviewer (Herzberg, 
Gaydon or Szwarc) adding remarks only in those cases where 
his conclusion differs by virtue of either logic or new data 
from those of the previous reviewers. In the discussion 
the author treats each bond as an independent problem and 
discusses the direct evidence pertaining to it. It is the re
viewer's opinion that the usefulness of this chapter would 
have been greatly enhanced if it had concluded with a sum
mary table giving Cottrell's listing of the "best values" of the 
heats of formation of radicals and atoms that have been 
considered. 

Chapter X considers the numerical values of thermochemi-
cal bond energy terms derived from heats of atomization of 
molecules. Particular attention is devoted to the reliability 
of the experimental data that enter into the calculation. 
Thus the author finds himself fencing with those perennial 
windmills, the heat of sublimation of carbon and the disso
ciation energy of nitrogen. Despite the recent work of 
Ingraham and co-workers, and the reputed conversion of 
Goldfinger, the reviewer believes Cottrell has chosen rightly 
in taking the low value, 138 kcal./mole for L0. However, 
the evidence now available suggests the 7.38 e.v./molecule 
value for D(Nt) not to be tenable. Certain of Cottrell's 
bond energy calculations will require revision to make them 
consistent with Z)(N2) = 9.76 e.v./molecule. Those who 
prefer Lc = 170 kcal./mole will find pleasure in recalculat
ing bond energy terms involving carbon to this latter basis. 

There appears to be a slight lapse in logic in Chapter X. 
In the introduction to this chapter the author states, "Only 
molecules for which an unambiguous valence bond structure 
can be written are discussed so that the question of empirical 
resonance energies is not t rea ted ." The author rigidly 
follows the latter part of this prescription but there are many 
who will doubt that the first part of the quotation is con
sistent with the discussion (or tabulation) of bond energies 
for the halides of such diverse elements as boron, silicon, 
germanium, etc., or the statement that B-trichloroborazole 
has 6 B-N bonds (page 244). All would be well if the sen
tence quoted above had read, "Bond energy terms will be 
derived as they exist for bonds in molecules without regard 
to valence bond structure or structures that may be written 
for the molecule." 

The volume concludes with a terse account of those prop
erties of bonds other than dissociation energies or energies 
that may be considered as measures of the strengths of the 
bonds. In the first chapter Cottrell has given his reasons 
for considering such quantities as force constants and inter
atomic distances of secondary interest. A long table sum
marizes the D's, E's, k's and rc 's tha t Cottrell believes are 
known for the bonds considered in the volume. 

Although he was not always in agreement with the au
thor's credo, the reviewer found much pleasure and stimu
lation in reading this volume. Both valence chemists and 
reaction kineticists should find the discussions, tabulations 
and the bibliography very useful. Those who have occa
sion to consult such tabulations of thermal data as now exist 
in Circular No. 500 of the National Bureau of Standards, 
will find chapters VII and VIII particularly worthwhile 
reading. 

The printing, paper and binding are quite satisfactory, 
and the price is probably not out of line with those that 
currently prevail. 
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