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versity, delivered at a meeting of the 
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last January. They state in better words 
than many of us can muster the opinion 
prevailing among many teachers of un- 
dergraduate college physics and are 
worthy of more publicity than they have 
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Liesegang Phenomenon 

In a recent report [Science 129, 1365 
(1959)1, Van Oss and Hirsch-Ayalon 
claim that the Hirsch effect constitutes 
the proper explanation of the Liesegang 
phenomenon. This claim is based on the 
assumption that the Liesegang rings act 
as membranes which prevent further dif- 
fusion of the reacting substances. These 
authors also cite experimental evidence 
(see their references 9 and 21) in sup- 
port of their conclusion that the rings 
remain impermeable to the diffusing 
outer (presumably more concentrated) 
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reactant until the other (inner) reactant 
is exhausted in the vicinity of the ring. 

Although it is generally agreed that 
the medium is exhausted of this reactant 
in the vicinity of the ring, the evidence 
for the impermeability of the ring is by 
no means conclusive. The Liesegang phe- 
nomenon is equally well explained [see, 
for example, Wagner, J. Colloid Sci. 5, 
85 (1950)] if a critical ion-product con- 
centration, such as a supersaturation 
product, is required as a necessary condi- 
tion for ring formation. In that case the 
clear spaces between the rings merely 
result from the lowering of the inner 
electrolyte concentration by adsorption 
on the last ring or by counterdiffusion. 
As a result, the outer electrolyte must 
then diffuse for some distance until the 
critical concentration is again reached. 

Another argument against accepting 
the Hirsch effect as the only explanation 
of Liesegang rings under all conditions 
is found in the experiments by Morse 
[]. Phys. Chem. 34, 1554 (1930)] in 
which rings of rather widely spaced crys- 
tals were formed in water without any 
colloidal material present. It seems a lit- 
tle farfetched to suppose that these rings 
act as membranes. 

Van Oss and Hirsch also state that 
Ostwald's supersaturation theory is re- 
futed by Hatchek's experiments. The 
arguments against this view have already 
been presented in some detail [K. H. 
Stern, Chem. Revs. 54, 79 (1953)]. Basi- 
cally they amount to this: that super- 
saturation can exist in the presence of 
crystals, particularly if these are well dis- 
persed; and that under these conditions 
rings still form because the rate of crys- 
tal growth is less than the diffusion ve- 
locity of the reactants. When the rings 
consist of very small crystals, closely 
spaced, the Hirsch effect may very well 
operate. 

KURT H. STERN 
Department of Chemistry, 
University of Arkansas, Fayetteville 

As the title of our report, "An ex- 
planation of the Liesegang phenomenon," 
implies, we did not claim to advance an 
explanation that excludes all other ex- 
planations. It is indeed quite probable 
that in certain cases diffusion, supersatu- 
ration, or even gel-protection effects play 
their role. Still, as we pointed out, Liese- 
gang bands have been known to occur 
under circumstances where these effects 
were lacking. Now, although it remains 
difficult to ascertain which effect pre- 
dominates in the formation of any par- 
ticular set of Liesegang bands, the I Iirsch 
effect can in a general way satisfactorily 
account for all the circumstances under 
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general phenomenon, must give rise to 
Liesegang bands exactly under those cir- 
cumstances where these bands actually 
occur. 

The role of the gel or membrane in 
the Hirsch effect must not be overesti- 
mated, the effect itself being indepen- 
'lent of the presence of colloid material. 
Only for the quantitative measurement 
of the Hirsch effect are carrier mem- 
branes, or other porous walls, used to ad- 
vantage, principally to avoid convection. 

The Hirsch precipitates are best con- 
sidered as barriers to the forming ions 
rather than as membranes. Actually, by 
the time Liesegang layers appear and can 
be inspected, they have already lost their 
property as barriers (except for the last 
ayer, if one is quick enough). Thus, the 

occurrence of bands of widely spaced 
crystals in water does not exclude a 
Hirsch effect. 

C. J. VAN OSS 
Laboratory of Physical Biochemistry, 
National Veterinary College, 
Alfort, France 

Radioactive Fallout 

Your issue of 22 May [Science 129, 
1412 (22 May 1959)] contained an as- 
;essment, issued by the General Advisory 
Oommittee of the Atomic Energy Com- 
nission, of the dangers to the human 
'ace of radioactive fallout. Without dis- 
-ussing the obvious impertinence of a 
collection of physicists, chemists, engi- 
oeers, and what-have-you who presume 
to issue a pronouncement on a crucial 
biological question, I should like to offer 
?omment on certain of the points which 
they raised. 

1) The fact that "the amount of total 
body external radiation resulting from 
"allout to date, together with future fall- 
out . . . from previous weapons tests, is: 
(i) less than 5 percent as much as the 
average exposure to cosmic rays and 
9ther background radiation" is repeated 
ad nauseam to reassure the public. How- 
ever, this argument is a red herring de- 
signed to deceive. The principal dangers 
(both physiological and genetic) to the 
human race from fallout stem from the 
decay of the radioactive fallout material 
after it has been taken into the body 
and incorporated within certain cells and 
tissues. That the total quantity of radia- 
tion reaching the whole body from out- 
side is far greater is largely irrelevant to 
the question of the potential dangers of 
fallout from nuclear tests. Throwing 
rubber balls at a person is not an intel- 
'igent way of finding out what would 
'lappen were he to swallow one. 
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cations. 

Order now for 
|#.l immediate delivery! 

Write for free copy of Catalog 
TG-15A describing all Kontes 
Technical Glassware, including 
complete line of Stirrers. 

K-78100, complete with T 
bearing, shaft and stirrer blade. 
Specify capacity of flask to be 
used. 

Price, ea. 
24/40 17.85 
29/42 18.10 

BP~~ 34/45 18.65 
45/50 20.30 

Above prices do not include 
adapter or retainer. 

Ask about dollar 
value discounts! 
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KONTES 
GLASS COMPANY 

Vineland, New Jersey 
First Choice For Quality Technical Glassware 

Midwest Distributor: Research Apparatus, Inc., Wauconda, Illinois 
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