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Among studies on radionuclides, very few have been devoted to the behaviour of long-lived anionic 
radionuclides as 99Tc and 79Se in soils. Yet these two species are supposed to be highly mobile in soils, 
because of their anionic forms. The understanding of their biogeochemical behaviour in soils will 
improve both the ecological and health risk assessment. Very often the interactions between the 
radionuclides and the different components of soil are considered only from a physico-chemical point 
of view. However in surface horizons and more specially in the rhizosphere, the micro-organisms can 
not be ignored as they can affect either directly or indirectly the speciation of most of the chemical 
species, and particularly these of Se and Tc. This study demonstrates the role of the microbial 
compartment in the retention of Se and Tc in soil by comparing experiments with a sterilized soil (no 
microbial activity) to experiments with a soil more or less amended with organic carbon and / or 
nitrate, to stimulate its microbial activity. Kd coefficients for Se and Tc were determined in batch 
experiments, whereas transport of Se and Tc was investigated through column leaching experiments. 
Kd for Se was enhanced for the natural soil without amendment compared to the value obtained for 
the sterilized soil. The retention of Se was higher again in the natural soil amended with glucose and 
nitrate together. In addition, these amendments facilitated the development of a biofilm at the entrance 
of the column, which can directly retain Se. This effect was less obvious for Tc in batch experiments, 
but was revealed by leaching experiments where a high quantity of Tc was retained in the soil column 
when added with glucose and nitrate. These results give evidence that micro-organisms are responsible 
for a greater retention of Se and Tc in soil. 


