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In the management of the radionuclide contaminated areas and application of a
countermeasure strategy for reduction of both the external and internal doses  to the
population it is extremely  important to know the environmental mechanisms governing the
behaviour of radionuclides in soil ecosystems. 

The purpose of work is  to investigate by means of laboratory, field experiments and
mathematical modelling  the mechanisms and dynamics of radionuclide transfer in the
organic soil to propose measures for control their mobility.

The Chernobyl radionuclides behaviour  was studied for ameliorated peat-mire soil
(peat deposit “Pogonyanskoye”, 21 km off the ChNPP). 

To control the  mobility of radionuclides in soils  the characteristics of the migration
and sorption of  Cs137and Sr90 in sedge peat,   quartz sand,  bentonite, kaolin, sapropel  as well
as the electrolytes impact upon the radionuclide behaviour have been experimentally
investigated. 

It was stated that for  Sr90 in all systems studied little values of distribution coefficients
are peculiar and, due to this,  greater  values of  the effective diffusion coefficients if
compared to Cs137.  The researches conducted testify to a low Cs137 and Sr90 diffusion
mobility in the sphere of negative temperatures, thus Sr90 great mobility being preserved. The
temperature dependencies of effective diffusion coefficients of radionuclides  (sharp drop
with decreasing temperature) is determined by the superposition of two factors- temperature
dependencies of the tortuosity coefficient and the amount of nonfreezing water in  the peat.

The application of peat as ameliorant  of sandy soil results in the increase of sorption
and reduction of 137Cs diffusion mobility. The distribution coefficient 137Cs in peat-mineral
media is an additive value  of the distribution coefficients of organogenic and mineral
elements .

By experimental  methods and mathematical modeling it has been revealed that
kinetics of the equilibrium setting in the process of radionuclide  sorption should be taken into
account  during a simulation of  137 Cs  diffusion and convective transfer.  At the same time,
one can adequately describe the processes of  90Sr  diffusive and convective transfer by the
convective diffusion equation  disregarding the sorption kinetics.
Cs137and Sr90 migration dynamics in peat  soils has been studied and  forecast assessments of
radionuclide behaviour under the impact of  natural and antropogenic factors have been
carried out.


	E. Rovdan

