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INTRODUCTION 
After the accident on Chernobyl NPP the most part of Belarus has contaminated by 
radionuclides. The high levels of contamination have appeared in Byelorussian 
Poles`e, which has specific landscape-geochemical and soil -climatic features that 
stand in need of an quantitative estimation of intensity of redistribution of radionuclides 
in a soil profile. It is extremely important because this process has influence on a value 
of a doze of an internal irradiation of the man at the expense of receipt of radionuclides 
in organism by inhalation away (with a dust and products of a feed), and on a value of 
a doze of an external irradiation, dynamics of which depends on parameters of their 
vertical migration. In addition, natural penetration of radionuclides, along with natural 
decay, is one of the factors of decreasing exposure gamma-dose for the population, 
settled on contaminated territories of the Republic of Belarus. 

METHODS 
The researches of vertical migration of radionuclides in different types of soil have 
carried out by the authors since 1992. For carrying out systematic observations a 
namber of representative registration marks was selected. The registration marks are 
situated on turfy-podsol and peat soils with different granularity and different 
swamping, which are typical for contaminated territory of Belarus. The samples of soil 
for analysis have been sampled from the depth of 30 cm and radionuclides 
concentrations in different horizontal layers have been measured. Quasi-diffusion 
coefficients, mean diffusion coefficients and linear velocities for 137Cs and 90Sr were 
found with using two-component quasi-diffusion model [1] of vertical migration of 
radionuclides. Prognosis of relative content of 137Cs and 90Sr in the depth of the soil 
profile for various types of soil was obtained. Comparison of experimental data of 
vertical distribution of radionuclides with the counted data has showed that the given 
model described the processes of vertical migration of radionuclides well. 

RESULTS 
Analysis of obtained data revealed that the main content of 137Cs is located in 0-5 cm 
layer of turfy-podzolic, sandy-loam and loamy soil provided the lack of their 
humidification, and of light unbogged (automorphous) soil as well. 137Cs penetration 
into light unbogged soils with that sings of surplus humidification is approximately 10 
cm deep. 90Sr as global birth [2] so Chernobyl origin migrates more rapidly than 137Cs 
because of less strong bond with soil absorbing complex. 
Linear velocity and migration coefficients are shown in table. 
137Cs migration coefficients amounted (0,03-0,46)⋅10-7 cm2/s for a slow component, 
and for the fast one (0,39-0.67)⋅10-7 cm2/s.  
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90Sr is characterised by higher migration ability in a soil profile. Correspondingly, the 
contribution of a fast-migrating component is more important, on an average 30-60%. 
But in separate sites the 90Sr migration proceeds mainly by the mechanism of fast 
transport and is satisfactorily described by one exponent. 90Sr migration coefficients 
in the experimented sites, amounted (0,07-0,58) ⋅10-7 cm2/s for a slow component, 
and for the fast one (0,64-1,28)⋅10-7 cm2/s.  
In comparison with 137Cs, the more substantial 90Sr transport from upper to lower soil 
layers, is specified by relatively high content of mobile forms (water-extractable, 
exchange, mobile). Therefore, even under conditions of slight humidification of soil, 
the 90Sr migration is faster expressed. 
The fact sheet about influence of properties of soil [3] to speed of vertical migration 
has allowed to make generalisation 49 species typical soil varieties for Belarus. 
 
Table. Speed of lineal migration and migration coefficients of 137Cs and 90Sr in soils of 
different genesis 
 

Jog component Fast component  
Type of soil V, 

cm/year 
Ds,·10-7 

cm2/s 
V, 

cm/year 
Ds, ·10-7 

cm2/s 

90Sr 
Soddy-podzolic and sandy-loam, 
sand-laid (automorphous) 

0,17 0,07 0,53 0,64 

Soddy-podzolic sandy and sandy-loam 
with redundant moistening signs 

0,42 0,39 0,66 0,91 

Soddy-podzolic-gley (sandy, sandy-
loam,gley-loam) as well as with alluvial 
humus horizon 

0,42 0,40 0,72 1,28 

Soddy-gley 0,46 0,58 0,70 1,17 
Peaty-marchy 0,34 0,28 0,52 0,64 
137Cs 
Soddy-podzolic and sandy-loam, 
sand-laid (automorphous) 

0,12 0,03 0,43 0,39 

Soddy-podzolic sandy and sandy-loam 
with redundant moistening signs 

0,35 0,18 0,46 0,47 

Soddy-podzolic-gley (sandy, sandy-
loam, gley-loam) as well as with 
alluvial humus horizon 

0,32 0,28 0,52 0,64 

Soddy-gley 0,23 0,10 0,50 0,53 
Peaty-marchy 0,44 0,46 0,52 0,67 
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