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pulse amplifiers, discr iminators , and logari thmic count ra te 
meters . Chap te r 4 covers reactor safe ty systems, rel iabil i ty, 
fail-safe principles, spurious shutdowns, typical r edundan t 
systems, and s ta t ic switching. The measurement of neut ron 
flux within the reac tor is presented in Chap te r 5 wi th general 
ac t ivat ion methods , gamma emit ters , wire i r rad ia t ion , be ta 
emission, coolant ac t iva t ion , boron thermocouples , fission 
heat ing detectors , cur ren t ionization chambers , boron 
counters , and fission counters . The problem of fuel fai lure 
detect ion is discussed in Chap te r 6: gamma ray emission, 
delayed neutrons , fission products , e lect ros ta t ic precipi-
t a to r detector , gas sampling, and analog and digital re-
cording. Chap te r 7 deals wi th reactor p lan t ins t rumen-
ta t ion in general and discusses: force balance t ransducers , 
pneumat ic systems, electrical t ransducers , flow measure-
ments , pressure ra te measurements , C 0 2 mois ture content , 
and C 0 2 content in s team. The last chapter reviews hea l th 
physics ins t rumenta t ion , sources of rad ioac t iv i ty , radia t ion 
measurements , por tab le monitors , and gaseous and liquid 
coolant ac t iv i ty . 

All of the above mater ia l is presented in 66 pages. There-
fore the reader should not expect any more t h a n to be 
familiarized wi th reac tor ins t rumenta t ion . 

W . C . L I P I N S K I 
Argonne National Laboratory 

Argonne, Illinois 
(About the Reviewer: W. C. Lipinski is currently Head of the 
Reactor Control and Instrumentation Section, Reactor Engi-
neering Division, Argonne National Laboratory, where he has 
been engaged in reactor control and instrumentation since 
August, 1950. He was responsible for the instrumentation for 
the BORAX experiments and subsequently for the instrumen-
tation and control design of EDWR. He has since been directly 
involved in instrumentation of CP-5, ALPR, JUGGERNA UT, 
and High Flux Critical Assembly. He is coauthor of the Control 
and Instrumentation chapter of the revised AEC Reactor 
Handbook.) 

Chemical Processing of Reactor Fuels . Ed i t ed by 
JOHN F . FLAGG. Academic Press, New York . 1961. 530 pp. 
$17.50. 

This mul t i au thored book provides a va luable t r e a t m e n t 
of chemical technology in the nuclear i ndus t ry . In i ts 
exposition of solvent ext ract ion and re la ted aqueous-
reprocessing techniques , on which the book is centered, i t 
s tands between the briefer t r ea tmen t of Benedic t and 
Pigford ' s "Nuclear Chemical Engineer ing" and the more 
detai led and specialized papers in Bruce, F le tcher , and 
Hyman ' s "Process C h e m i s t r y " series or in t he proceedings 
of the 1955 and 1958 Geneva Conferences. By i ts inclusion 
of key chapters on ma themat ica l t r e a t m e n t and on equip-
ment , the book has a d is t inc t engineering flavor. I t is almost 
encyclopedic in charac te r , giving about 500 references to 
key l i te ra ture . I t s organizat ion, between and wi th in chap-
ters , is logical and convenient ; the type of t r e a t m e n t and 
presenta t ion adop ted has led to a most readable and usable 
tex t . 

An in ternat ional t e a m of experts has accomplished a job 
t h a t could not so readi ly have been done b y any one 
person—with the resul t t h a t even an expert in any one of 
the areas t r ea ted will be likely to fo r t i fy his knowledge and 
unders tanding of a d j a c e n t fields, and his capac i ty to make 
new contr ibut ions , t h rough use of this book. T h e separa te 

topics t r e a t e d are recovery of U and T h f rom thei r ores 
(Svenke, Gelin, and Welin); disassembly and dissolution of 
fuels (S tansky) ; principles of ext rac t ion (Haas) ; t r ibu ty l 
phospha te ext rac t ion (Siddall); hexone extract ion (Flagg); 
equipment for extract ion (Davis and Jennings) ; precipi-
ta t ion , ion exchange, and fu r the r ex t rac t ion methods (Wells 
and Peppe r ) ; cr i t ical i ty (Nicholls, Woodcock, and Gillie-
son) ; and effluent processing (Saddington) . 

The chap te r on general principles of solvent extract ion 
gives ma themat i ca l relat ions for cocurrent and counter-
current mul t i s tage contact ing, the l a t t e r wi th bo th cons tant 
and noncons tan t ext ract ion fac tor , in simple and also 
center-fed systems. McCabe-Thiele d iagrams (extract vs. 
raffinate concent ra t ion) are used effect ively to show the 
types of solute profiles in a column. These figures are most ly 
qua l i ta t ive , bu t a small plot of u r a n i u m - T B P dis t r ibut ion 
da t a is included in connection wi th concent ra t ion profiles 
for a 20-stage Purex system under a specified mater ia l 
balance. Ideal ly , detai led sample calculat ions should have 
been included around a representa t ive equi l ibr ium stage, 
and methods of correlat ing equi l ibr ium d a t a might also 
have been discussed. However, a brief in t roduct ion to 
nonequi l ibr ium mass- t ransfer theory is included, which may 
prove helpful for nonengineers. 

In the chap te r on t r ibu ty l -phospha te extract ion proc-
esses, a welcome fea ture is the section on " f u t u r e develop-
m e n t " which includes a review of re la ted extract an ts and 
also a brief in tercomparison of " w e t " and " d r y " processing. 
For the equipment chapter , excellent drawings and photo-
graphs supplement a discussion t h a t is bo th descript ive 
and analyt ica l . A section on the processing of a homo-
geneous aqueous reactor provides a detai led example of 
the handl ing of " h o t " solutions. The chap te r on cr i t ical i ty 
reviews t h e e lementary principles of fission reactions, 
and applies t hem extensively to t he problem of acciden-
ta l , uncontrol led, unwanted cr i t ical i ty such as might occur 
in a processing p lan t . 

The ent i re t r e a t m e n t is of high qua l i ty , and the book is 
recommended by th is reviewer. I t should serve as a hand-
book and b ib l iography for persons engaged actively in this 
field; as an in t roduct ion to the field for chemical engineers 
jus t en ter ing i t ; and as a guide for nuclear chemists and 
nuclear engineers in general who m a y be concerned wi th 
fuel p repara t ion and reuse. 

T H E O D O R E V E R M E U L E N 
Lawrence Radiation Laboratory, and 

Department of Chemical Engineering 
University of California, Berkeley 

(About the Reviewer: Theodore Vermeulen, Professor of 
Chemical Engineering at Berkeley, is also a research engineer 
in the Lawrence Radiation Laboratory. During 1948-52 he 
headed a developmental study of fuel reprocessing by the T.T.A. 
process. More recently he has carried on investigations of ion 
exchange and adsorption, liquid-liquid agitation, axial dis-
persion in packed extraction columns, and mass-transfer 
behavior at interfaces.) 

Rare E a r t h Research. Collected papers presented a t 
the Lake Arrowhead (California) Research Conference on 
Rare E a r t h s in October 1960. Ed i t ed b y E U G E N E V . K L E B E R . 
vi + 313 pp . Macmil lan, New York, 1961. $9.75. 

On the wooded shores of lovely Lake Arrowhead—in the 
mounta ins of Southern California of course—a t ru ly re-
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markable conference was held in October 1960 on the current 
research being done in many places on the rare earths 
(including now scandium and yttrium). The present book, 
with a table of contents but no index, contains, in full, the 
some thir ty papers presented at the conference, and none 
of them are at all superficial; some are better than others, 
but all are substantial and have a scholarly tone. The sub-
jects covered are far flung and range from solution chemistry 
and oxide systems to the structure and physical properties 
of the now easily obtainable pure rare earth metals and their 
alloys. 

All of the known chemical and physical principles and 
techniques were brought to bear on the problems attacked 
by the investigators and their aides. One can't help but be 
impressed by the wealth of information obtained. I t is 
impossible, in a short review, to cover in any detail the 
ground covered in the many researches described, or to 
name the more than fifty authors responsible for them. 

The papers originated in various laboratories of uni-
versities, industry, and the federal government; and the 
authors are all, scientifically speaking, mighty fast guns. 
But some, naturally, are faster than others. 

I t is evident from the book that the rare earth metals 
and their compounds, which only thir ty years ago were of 
interest mainly to pure scientists, have more and more 
moved into the realm of engineering. Their applications 
now range from aircraft and submarines, to special glasses 
and transistors. In no time at all one may confidently expect 
to find that all men west of Dodge City are carrying pistols 
made from thulium, and tha t each lady will be wearing a 
gadolinium dagger on her person. Strangely enough a 
goodly number of the recent great advances in rare earth 
chemistry, physics, and metallurgy have been made at a 
little known university located in the quite obscure state 
of Iowa (sly dig at Ames). 

Although the book will be a must for rare earth chemists 
and physicists, and will prove of interest to the nonspecialist 
as well, it needs to be emphasized that supplementary 
sources will be required in order to discover what EDTA 
and other alphabetical jargon really mean in English. In 
the splendid papers on the mechanical properties of the 
pure rare earth metals and their alloys there is no descrip-
tion of the appearance of the metals nor any hint as to 
whether or not they can be filed, drilled, or turned in a 
lathe effectively. If a wayfarer in Ciudad Bolivar, Topolo-

bampo, or Ames were to stumble onto a bar of pure dys-
prosium, the book wouldn't help him much to identify the 
treasure he had in his grasp. Artistic souls may well be 
dismayed by the dust jacket. The highly fundamental 
evening paper presented by Dr. Charles D. Coryell is not, 
unfortunately, to be found in the book (hie deplorate). 

The Arrowhead conference was remarkable for more 
reasons than one. In spite of the strong temptations to go 
boating, fishing, hiking, or duck hunting, every session was 
more than well attended. There was little or no politicking 
in the corridors. At the evening cocktail hours the bracing 
mountain air seemed to prevent anyone from becoming 
visibly tipsy, even though California tequilatinis are al-
leged to be capable of quickly dissolving olives and tooth-
picks. As an additional blessing, there were apparently no 
academic, industrial, military, or governmental high brass 
present at the conference; only highly competent working 
chemists, physicists, and engineers were in evidence. The 
whole atmosphere was, therefore, relaxed and inspiring. 

To the present day humanist the book may seem in-
credibly dull. All of the characters are above reproach and 
are reporting on their many, many intricate and difficult 
researches on a small group of strange and fascinating 
elements. Here one finds no villains, no deviates, no trulls, 
trollops or shills, but only the pure in heart . In a word, 
there isn't a speck of sin in the whole book; and yet it 
describes the constructive activities, and minor contro-
versies, of very human gentlemen (hie plaudite). 

D O N M . Y O S T 

California Institute of Technology 
Pasadena, California 

(About the Reviewer: Professor Don M. Yost of the Chemistry 
Department of California Institute of Technology was recom-
mended to us as a reviewer by Charles Coryell who described 
him as uan old hand at rare earths and a reviewer noted for 
colorful prose along with high relevance." We note in addition 
that he was one of the conference chairmen and since he was 
there apparently does not consider himself of "high brass in 
academic, industrial, military, or governmental circles." We 
are sure he qualifies as one of the group of uhighly competent 
working chemists, physicists, or engineers." We add editorially 
that we suspect he packs a pistol and is not one to be fooled 
around with.) 




