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ABSTRACT

Cesium (Cs) generated by nuclear accidents is one of the most hazardous radionuclides because of its gamma radiation and
long half-life. Especially, when Cs is exposed on the soil environments, Cs is mainly adsorbed on the topsoil and is strongly
combined with tiny soil particle including clay minerals. The adsorption of Cs onto soil can vary depending on various
physicochemical properties of soil. In this study, the adsorption characteristics between soil and Cs were investigated
according to various physicochemical properties of soil including organic matter contents, cation exchange capacity (CEC),
soil particle size, and the types of clay minerals. Soil organic matter inhibited the adsorption of Cs onto the soil because
organic matter was blocking the soil surface. In addition, it was estimated that the CEC of the soil influenced the adsorption
of Cs onto the soil. Moreover, more Cs was adsorbed as the soil particles size decreased. It was estimated that Cs was
mostly adsorbed onto the topsoil, this is related to the clay mineral. Therefore, soil organic matter, CEC, soil particle size,
and clay minerals are considered the key factors that can influence the adsorption characteristics between soil and Cs.
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Table 1. Initial properties, soil organic matter, CEC, pH, and EC, of the soil samples

Soil organic matter (%) CEC (cmol/kg) pH EC (uS/cm)
Sample-1 8.6 29.1 6.7 152.0
Sample-2 6.0 35.2 8.3 147.0
Sample-3 6.3 239 42 150.2
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Table 2. Concentrations of the cations, Ca*", Mg?*, K*, and Na™, in the soil samples (mg/kg)

Ca* K* Na*
Sample-1 2719.7 2162.7 795.1 135.0
Sample-2 5873.7 9077.9 1836.3 190.0
Sample-3 2778 1628.9 756.6 79.0
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Fig. 1. XRD patterns of soil samples-1, 2, and 3. I: illite, K:
kaolinite, V: vermiculite.
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Fig. 2. Particle size distribution of soil samples.
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Fig. 3. Concentration of Cs on soil samples by particle size.
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