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Radiochemical Methods of Analysis. Published by In ter -
national Atomic Energy Agency, Vienna, 1965. Distr ibuted 
by National Agency for International Publications, Inc., 317 
East 34th Street, New York, N. Y. 10016. Vol. I , 433 pp., 
$9.00 (May 1965). Vol. I I , 522 pp., $11.00 (June 1965). 

This two-volume publication includes two lectures, and 
62 papers presented at a symposium in Salzburg, Austr ia, 
in October 1964. I t covers a l l types of radiochemical tech-
niques applied to the analysis of many kinds of mater ials. 
It certainly provides the most comprehensive survey of the 
present status of radiochemical analysis that is current ly 
available. 

A major development that can revolutionize a science 
happens only at long intervals. The use of radionuclides as 
analytical tools is one such development, because i t rep re -
sents an approach almost independent of chemistry on the 
one hand, and of conventional chemical instrumental meth-
ods on the other. Overlap with x - r a y techniques and the 
use of chemical separations to isolate radioactive isotopes 
f r o m interference are the chief points of contact wi th con-
ventional analytical methods. This freedom f r o m the 
burdensome and often indecisive aspects of the standard 
chemical techniques has led to most enthusiastic advocacy 
of various radiochemical approaches. The vigorous d is-
cussions that fol low most of the papers are both exceptional 
and i l luminating. It is clear that much more investigation 
w i l l be required to allow the degree of standardization in 
choice of method that has long characterized conventional 
analyt ical chemistry. On the other hand, the ul t imate con-
t r ibut ion of radiochemistry is confidently expected not only 
to supplement, but to augment our abi l i ty to understand 
chemical systems to a degree that is probably not presently 
conceivable. 

Volume I begins, logically, wi th twc informat ive and 
interest ing lectures (one by G. de Hevesy, the other by W. 
W. Meinke) which orient the reader h is tor ica l ly , and wi th 
respect to trends in the future development of the tota l 
f ie ld. The remainder of this volume is devoted exclusively 
to consideration of radioactivation analysis, the mater ia l 
being broken into three sections: 1) reactor activation 
analysis (16 papers); 2) use of radioactive sources (4 
papers); and 3) use of accelerators (7 papers). Volume n 
continues wi th radioactivation analysis in two sections: 
1) experimental techniques (10 papers); and 2) application 
of computers to activation analysis (5 papers). I t also 
includes discussion of analytical applications of radioactive 
t racers in three sections: 1) use of radioactive reagents, 
indicators, and precipitants (5 papers); 2) use of rad io-
chemical release reactions (2 papers); and 3) isotope 
di lut ion analysis (6 papers). The book concludes wi th d is -

cussion of analytical applications of radioactive sources in 
two sections: 1) absorption and scattering of radiat ion (1 
paper); and 2) emission of secondary radiation (6 papers). 

As would be expected, the major i ty of the concern was 
wi th the use of activation analysis, which has been applied 
in many ways and to a wide var iety of sample types. Pre -
dictably, a major i ty of the papers concern the analysis of 
such conventional mater ials as minerals, metals, reactor 
mater ials, and chemical mixtures. However, biological 
f luids were analyzed for iodine, cobalt, chromium, v i tamin 
B-12, aldosterone, and amino acids. The age of paintings 
and the sources of ancient Greek marbles was determined. 
Human hai r , snake venoms, meteorites, and lubricating o i l 
underwent analysis, and the thickness of coatings of text i le 
f ibers was determined by a radiochemical method. Most of 
these uncommon analyses were made by neutron activation 
analysis, some by isotope di lut ion methods. 

These volumes contain a wealth of technical material . 
Some of the high points of new or modified techniques, and 
considerations of alternative methods, include the following: 
boron analysis in steel by depression of activation; several 
papers describing portable equipment re ly ing on brems-
strahlung, e.g., f r o m 3 H / Z r , or on photons f r o m 2 4 1Am/Cs, 
or 122-keV gamma rays f r o m 57Co; at least three new 
designs for anticoincidence shielding in gamma-ray spec-
t romet ry , wi th major reduction also of Compton d is t r ibu-
tion; smal l and portable sources of fast and thermal 
neutrons, including an inexpensive gaseous source based on 
180; neutron absorption measurements; and photoneutron 
counting for high-energy gamma rays > 1 . 6 7 MeV for Be, 
and > 2.23 MeV for D used for neutron generation. Two 
papers considered the problems of activation at very high 
neutron f lux, e.g., in a pulsed reactor. Differences of 
opinion were discussed in detai l between f ive alternative 
methods for analysis of oxygen, using 180(£,w)18F, delayed 
neutrons of 17N, wO(3He,/>)18F, ™0(a, w)21Ne, or gamma-ray 
activation at 28 MeV maximum with an accelerator. Five 
papers considered computer program development, and 
some attention was given to automated equipment. Only one 
paper was devoted to ar t i facts and e r r o r s — a possible 
deficiency of the symposium. 

It is only fa i r to mention that sampling, one of the most 
serious di f f icul t ies of the conventional analyt ical chemist, 
appears to this reviewer to be even more serious to the 
radiochemical analyst. L i t t le attention was given to this 
problem, except as a minor and specific matter. The 
statement included in the Meinke abstract, " T h e methods 
of radiochemistry w i l l be most significant for the future 
when they no longer are the sole responsibi l i ty of rad io-
act iv i ty specialists in reactor centers or in industr ia l lab-
orator ies but instead are f reely ut i l ized by the pract ic ing 
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analyst and by the individual researcher , " requires 
thoughtful consideration. 

No radiochemical analyst and, short ly, no analytical 
chemist, can af ford to disregard the mater ia l included in 
these volumes, and the incalculable impact that radiochem-
ica l analysis w i l l undoubtedly have on the future of 
analyt ical chemistry. 
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Energetics in Metal lurgical Phenomena—Volume 1. Edited 
by W i l l i a m M. Muel ler . Published by Gordon and Breach 
Publishers, New York (1965). 440 pp., $19.50. 

The art ic les in this book are based on part of the p ro-
ceedings of the extended 1962 Seminar on Energetics in 
Meta l lurg ica l Phenomena, held at the Universi ty of Denver. 
There are eight separate ar t ic les contained in the book, 
each covering a dif ferent phase of energetics in meta l lu r -
gical processes of current interest. A l is t of the topics and 
authors are: Intermetal l ic Diffusion by David Lazarus, 
Solid Solutions by Rudolf Speiser, Nucleation Processes by 
Michael Bever, Transformations by E a r l Roberts, Meta-
stable Phases Obtained by Rapid Solidif ication by Pol 
Duwez, Annealing Mechanisms in Deformed Metals by Paul 
Gordon, Energetics in Dislocation Mechanics by John Dorn, 
and Oxidation of Metals by Kenneth Lawless. A more 
complete l is t of v i ta l current subjects could scarcely be 
compiled. Each ar t ic le is preceeded by a detailed table of 
contents and the volume i tsel f contains a complete subject 
and author index. 

In almost every case the authors have presented a com-
prehensive review of basic theory and current develop-
ments in thei r par t icular f ield. In fact, one has the 
impression that the ar t ic les themselves represent a com-
pi lat ion of lecture notes for a course of the same t i t le . The 
general level of these ar t ic les is that of a graduate course 
in metal lurgy or physics. The mater ia l is presented f i r s t 
in basic te rms and is then developed up to the present state 
of knowledge, or at least as of 1962. Thus, the general 
reader is bound to learn something f r o m each ar t ic le and 
can progress in his reading according to the level of his 
interest and background. 

While the quality of wr i t ing is uni formly good through-
out, the sections of Diffusion, Nucleation, Annealing, and 
Dislocation Mechanics are par t icu lar ly instruct ive and 
complete. For example, Dorn's treatment of dislocation 
theory runs over 100 pages. I t is comprehensive and 
quantitative where necessary. 

Unfortunately, i t must be real ized that in some of the 
more rapidly developing topics covered, such as t rans fo r -
mations, dislocation theory, and metastable phases, the 

ar t ic les are four years behind the most current develop-
ments. This delay seems to be one of the attendent evils in 
publishing the proceedings of seminars and meetings. 

In conclusion, this book is recommended for students 
and researchers in physical metallurgy and related d isc i -
plines. The reader w i l l f ind under one cover not only a 
detailed review of his own f ie ld of endeavor complete wi th 
detailed references, but also a comprehensive treatment of 
v i r tua l ly a l l the most v i ta l topics in the fast-moving f ie ld of 
energetics. To quote f r o m Editor Muel ler , " I t would be 
unfortunate i f only those who were able to attend the semi-
nar were to derive benefit f r o m this mate r ia l . " 
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Refractory Transi t ion Metal Compounds; High-Temperature 
Cermets. G. V. Samsonov, editor. Translat ion by Scr ipta-
Technica, Inc. Translat ion Editors: G. E. Gurr and D. J. 
Parker. Academic Press, New York (1964). 220 pages, 
$9.00. 

This book consists of a collection of papers edited by 
the eminent G. V. Samsonov. In this volume he has 
assembled a series of papers presented at a Seminar on 
Physical Propert ies and Electron Structure of Compounds 
of Transi t ion Metals, held at the Institute of Cermets and 
Special Al loys of the Academy of Sciences of the Ukrainian 
SSR. He has included, in addition, papers summarizing 
extensive investigations car r ied out in recent years (gen-
eral ly to 1962) at various technical institutes and univer-
sit ies throughout the USSR. This collection is a broad 
review of theoret ical and experimental studies indicating 
the " s t a t e - o f - t h e - a r t " of Soviet research into the nature 
and propert ies of the re f rac tory t ransi t ion-metal com-
pounds. 

The nature of the physical propert ies of re f ractory 
compounds and the basic laws relat ing the variat ions of 
these propert ies wi th changes in crysta l and electron 
structure are of v i ta l importance to the physicist and 
mater ials scientist. Knowledge of the fundamental proper-
t ies of these compounds, in turn, faci l i tates solution of the 
problem of producing new re f rac tory materials wi th spe-
ci f ic, wel l-def ined propert ies. These papers represent 
significant contributions to our knowledge of t ransi t ion-
metal compounds by a number of Soviet researchers. 

Four of the papers are p r i m a r i l y theoretical. These 
include a paper by Samsonov reviewing his approach to 




