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Oxidation of P u W )  to Pu(VI) by Chlorine - Consequences for the 
Maximum Permissible Concentration of Plutonium in Drinking Water 

It has  been established that the chlorination of drinking water 
results in  the oxidation of soluble plutonium to the hexavalent state. 
Experiments were carried out under conditions that closely s imula t e  those 
for water treatment systems. 
intake and the chlorine concentration is maintained at  1 to 10 ppm, 
depending on the bacterial concentrations in  the resource water, durfnq 
treatment. From the t i m e  of discharoe to the distribution system to the 
t ime  of consumption the chlorine concentration is about one ppm. The 
maximum elapsed t i m e  from initial chlorination to consumption is 2 4  hr.) 
Solutions of chlorine and tetravalent plutonium were added to Chicago 
drinking water and the solutions were analyzed for Pu(IV) and Pu(VI) after 
2 4  hr. The plutonium (239Pu) concentrations were 0.002 and 2 pCi/ml; 
the chlorine concentrations were 1.0 and 9 . 8  ppm. For these chlorine 
concentrations, the percentages of Pu(V1) were about 70 and 94 ,  respectively, 
for both plutonium concentrations. 

(Chlorination is begun immediately after 

A consequence of these observations is that the present values for 
the maximum permissible concentrations (MPC) of plutonium in drinking 
water appear to be from three to four orders of magnitude too high. In 
calculating the MPC's the ICRP value of 3 x 
intestinal absorption factor, f l .  This value was based on the results of 
experiments in which solutions of Pu(IV) were fed or administered intra- 
gastrically to animals. In establishing this value, it appears that due 
consideration was  not given (1) to evidence in the literature that in the 
rat  the value of f l  for Pu(V1) is at least  three orders of magnitude higher 
than that for Pu(IV) and that in man the value of f l  for U r n ) ,  a very close 
chemical analog of Pu(VI), is about 2 x 10-1, and (2) to the possibility 
that  Pu(VI) could be formed during water treatment and that P u w )  would 
not be reduced to Pu(IV) in the G.  I. tract. 
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