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need for  cobalt, the relation of which to the internal 
rnicrobiological synthesis of vitamin B,, is still not 
clear (6) .  Kloster~nane t  al. (7) have found that Co 
stimulates the growth of pigs fed a soybean-corn 
ration, whereas in a recent report (8) Co has been 
stated to be ineffective in speeding the growth of rats 
fed a diet low in vitamin B,, and containing iodized 
casein. The different techniques used in this study and 
in our experiments make a comparison of the results 
difficult, but it  seems possible that the effectiveness of 
Co supplements depends on the special microbiological 
flora prevalent in the experimental animals. 

I t  should be kept in mind that a considerable part  
of the human population subsists on diets very poor 
in animal products and therefore probably low in 
vitamin B,,. I n  these people the possible dietary need 
for  cobalt should be considered. 
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The formation of electron-wair bonds is well known 
in organic systems where a nucleus has a high kinetic 
energy as a result of a nuclear reaction. I n  inorganic 
compounds processes of this type are more difficult to 
recognize, as it  is often possible to explain the forma- 
tion of polyato~nic ions as a result of secondary re- 
actions (1).F o r  this reason the formation of radio- 
active pyrophosphates in different phosphorus salts 
under neutron irradiation may be of some interest, as 
pyrophosphate formation does not take place in dilute 
aqueous solutions. 

The solids listed in Table 1 were exposed to slow 
neutrons. The materials were dissolved in water con-
taining pyrophosphate, orthophosphate, phosphite, 
and hypophosphite ions and the pyrophosphate was 
precipitated as zinc pyrophosphate or as cadmium 
pyrophosphate. From the figures in Table 1it is evi- 
clent that the analytical technique has very little influ- 
ence on the results obtained. The determination of the 
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TABLE 1 

F r a c t i o n  of t o t a l  act ivi ty  
f o u n d  i n  

Compound 

Has B 

activities of the different ions is wossible because no 
exchange of phosphorus occurs between orthophos-
phate and pyrophosphate ( 2 )  or between orthophos- 
phate and phosphite ( 3 ) .  

I t  is evident that radioactive phosphorus might very 
well occur in other ions than those listed as carriers. 
Radioactive pyrophosphites, pyrophosphatephosphite 
and other types must clearly be taken into account, 
but it  is impossible to add carriers f o r  all these species. 
I n  our experiments part  of these materials may have 
followed the pyrophosphate and par t  may have gone 
with the orthophosphate and phosphite fractions. 
Therefore not only the filtrates of the pyrophosphate 
were separated into an orthophosphate and a phos-
phite + hypophosphite fraction (by a~nmoniu~n  inag-
nesium phosphate precipitation), but the pyrophos- 
phates were dissolved, hydrolyzed, and separated the 
same way. 

The figures, which are (except in the first, second, 
and fourth lines) averages of two independent irradia- 
tions that were in good agreement, show clearly that 
in all cases an appreciable fraction of the total ac-
tivity is present as pyrophosphate ions. There are 
indications that other radioactive ions containing two 
phosphorus atonls are formed, too. 

I t  should be mentioned that if a pyrophosphate 
precipitate is not made but hydrolysis is performed, 
followed by a phosphate-phosphite separation, the 
fraction of the total activity found as pentavalent 
phosphorus is about 5% less than in Table 1. This 
may be due to absorption of carrier-free ion species 
or to exchange processes, but it  does not detract from 
our general conclusions. 
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