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Radionuclides and toxic metals, entering the soil as a result of technogenic
contamination, are not uniformly distributed throughout the soil body, but preferentially
fixed on so-called gel films. The gel films represent colloid formations consisting of
primarily amorphous iron hydroxides, coordination polymers of mixed Ca,Fe,Al fulvates
and humates, and amorphous silica fixed on the muddy aluminosilicate fraction (<0.001
mm). These films behave as an effective barrier to migration of radionuclides and toxic
metals. Reduction of iron with formation of soluble organomineral compounds initiates
degradation of the gel films and uncompensated loss of iron (known as gley formation).
Under native conditions such processes are stimulated by fermentation of plant
residues in overwetted soils.

In this work we studied leaching of radionuclides from soils under conditions of
reductive mobilisation of iron. The study was made with model systems using both
actual and model radioactively contaminated soil samples. Reducing conditions (Eh 60-
120 mV) in soil samples were set either by adding ascorbic acid to the model soil
solution or as a result of fermentation of plant residues introduced in the soil sample.
Experiments were carried out with long (60-day) overwetting of soil samples in the
stagnant-drainage mode. Soluble and colloid forms of radionuclides and stable
elements leached from the soil sample were continuously collected with a specially
designed chromatographic concentrator.

The results obtained reveal that the amount of radionuclides (238U, 239,240Pu, 152Eu,
232Th, 60Co) and stable elements (Co, Eu) leached from soil samples directly correlates
with that of iron, suggesting that under reducing conditions the drainage solution
contains a mixture of iron, radionuclides, and microelements of nearly constant
composition. This result is consistent with the existing views that radionuclides and
microelements in soils are concentrated in the gel films. Furthermore, it reveal that in
the investigated system solubilisation of the gel films is accompanied by a combined
transfer of radionuclides and stable microelements to the aqueous phase. The most
significant effect of leaching was observed for plutonium.


