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The mechanisms of the radionuclide retardation on the natural sorbents considered in
evaluating radionuclide migration from their solid state, include diffusion, molecular filtration,
ion exclusion, physical sorption, ion exchange, precipitation, etc.
The distribution coefficient (Kd) is a parameter valid for the specific physical and chemical
conditions, the Kd value depends for example on the solid-liquid ratio, composition of the
aqueous phase, pH and redox potential. The oxidizing or reducing conditions in the system
play the important role mainly in case of the retardation of the multivalent elements. The Kd of
the radionuclide is possible to obtain by static batch method, or indirectly by calculation from
the diffusion coefficient of selected radionuclide. One of the most common methods for the
determination of the diffusion coefficient is the through-diffusion method.
The through-diffusion and the modified breakthrough methods have been used for the
determination of the effective (De)and apparent (DJ diffusion coefficients for 85Sr and i37Cs in
the compacted bentonite. Dry bulk density and the porosity of the dry bentonite together with
the water content in the saturated bentonite have been measured as well. Distribution
coefficients have been calculated from the results of the diffusion experiments and they have
been compared with the values of the distribution coefficient determined by batch method.
The sorption experiments with "Tc on bentonite have been carried out under various oxidizing
conditions. Polarography is possible to apply in case of analysis of the speciation of
multivalent elements. The DPP polarographic reduction of ammonium pertechnetate has been
studied in alkaline, neutral and acidic media. The Kd values have been determined using two
different analytical methods - radiometry and polarography.
The acquired results of the comparative study of the Kd ("Tc) determination will be discussed
form the point of view of the speciation of studied radionuclide.
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