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AN INVESTIGATION OF THE SPECIATION 

OF RADIONUCLIDES IN SEDIMENTS AND SOILS 

M B Cooper and G A Williams 

A sequential chemical extraction procedure has been used to investigate the 
?10 226 speciation of the radionuclides Pb and Ra in three soil and sediment 

samples from the Mt. Brockman area in the Northern Territory. The analyses, 
D> T-ray spectrometry, are in terms of those species that are exchangeable, 
bound to carbonates, bound to iron or manganese oxides, bound to organic 
matter, and tightly bound in the crystal lattices or various minerals 
(residual material). Complementary speciation studies of the stable trace 
elements zinc, iron, lead, and calcium have been performed by use of atomic 
absorption spectrophotometry. The results for the radionuclides indicated 

210 226 significant differences between Pb and Ra in their distribution 
226 among the fractions, with very little Ra present in all residual 

fractions. Very low concentrations of both radionuclides were present in the 
226 fractions representing species bound to carbonates, with Ra 

210 concentrations greater than Pb. Where the iron content of the sample is 
high, and in the form of iron oxides, both radionuclides are associated 
largely with the iron oxide phase. The fraction representing species bound to 
organic matter contained relatively high concentrations of both radionuclides 
in all samples. 

These speciation studies are being extended to include samples from other 
areas in the vicinity of the Northern Territory uranium deposits. A field 
trip in June, 1982 will be used to obtain further samples for analysis. The 
studies are also being extended by the use of an alternative sequential 
extraction procedure developed at the Australian Radiation Laboratory using 
organic reagents. 

These studies have importance in the understanding of the mechanism for the 
environmental transport of natural radionuclides in the vicinity of uranium 
ore deposits. 
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