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Mechanisms of the relationship between the mobility of artificial radionuclides 
and the mineral and geochemical properties of the Yenisei River sediments
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Radionuclides are associated with bottom sediments. The mechanisms of the radionuclide 
fixation in the mineral phase of the soil may be different: reversible physical absorption, 

chemosorption (reversible and irreversible), introduction into the crystal lattice of the minerals 
or exchange for the cations located on the surface of the mineral particle. The purpose of this 
study was to determine the mechanisms of the relationship between the mobility of artificial 
radionuclides and the mineral and geochemical properties of the Yenisei River sediments. 
Sediments were collected in the area immediately affected of zone by the Mining and Chemical 
Combine (Rosatom) operation, and samples of their uppermost layers (0-10 cm) were used in 
the study. The ground sample was pressed into tablets with diameter 6 mm, mass 30 mg and 
subjected to synchrotron radiation X-ray fluorescence analysis (SXRF).  The silicate composition 
of sediment samples was determined using a VRA-20R X-ray phase analyzer. The morphology 
and material composition of total sediment particles, the sand fraction, and heavy minerals of 
the sand fraction were examined using the electron scanning microscope ТМ-1000 (Hitachi, 
Japan). The identified correlations can indicate that under different conditions, radionuclides 
can be converted from the potentially mobile form to the immobile one.  The content of artificial 
radionuclides in the surface layers of the study area varied in wide ranges: 137Cs – 318-1800 
Bq/kg, 60Co – 87-720 Bq/kg, 152Eu – 12-287 Bq/kg and 241Am – 6-76 Bq/kg. There was a 
sequence of migration of radionuclides investigated in the surface layer of sediments that were 
collected in the near zone of influence of the MCC:  241Am ≈ 152Eu >60Co >137Cs.  Radionuclide 
species have been found to be directly related to sediment structure and composition.
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