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There is ongoing debate as to the pertinence of measurements of soil-liquid distribution coefficients in 
dilute suspension to the understanding and the prediction of the mobility of radionuclides in soil.  This 
debate is particularly active in the case of radiocaesium.  Several factors could cause significant 
discrepancies between measured and effective in situ distributions of radiocaesium. 1. Differences in 
solution composition, notably ionic strength and concentration in cations such as potassium and 
ammonium; 2. Differences in soil:solution ratio; 3. Time dependent reactions; 4. Reversibility of the 
adsorption reaction; 5. Concentration dependence of adsorption. 
We have attempted to assess the importance of some of these factors by studying 137Cs adsorption on soils 
sampled from different horizons of a forest soil.  Kd was measured in suspension.  Soil:solution ratio and 
initial 137Cs concentration and concentration of potassium and stable Cs in solution were varied.  
Adsorption and desorption Kd values were measured under similar conditions and compared. 
Kd values were in the lower range of values reported in the literature (5-30 l/kg).  Samples from surface 
layers showed no concentration dependence at trace additions of 137Cs, whereas some decrease in Kd was 
observed with increasing 137Cs concentration on the Ea horizon.  Data obtained at different soil:solution 
ratios all fell on the same adsorption isotherms as those obtained by varying initial 137Cs concentration.  
Stable caesium and, to a lesser extent, potassium inhibited 137Cs adsorption.  This effect was greater in the 
Ea horizon than the surface soils, probably due to the mineral content.  For all samples the desorption Kd 
was greater than the adsorption Kd in the same solution, indicating a small but significant degree of 
irreversibility. 
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