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The ion-exchange phenomenon in subcritical water is available to the rapid
desorption of radioactive cesium from a clay mineral, vermiculite, in which Cs is adsorbed
selectively and strongly. However, the investigation of ion-exchange mechanism is not enough
academically. In this study, the ion-exchange mechanism of Cs from vermiculite in subcritical water
was made clear by the combination of molecular dynamics calculation and first-principle calculation.

Based on the calculation results, the ion-exchange Cs desorption process was modeled mathematically
by the application of transport phenomena theory. The mass balance of the Cs desorption process
assuming real contaminated soil treatment was calculated and the Cs recovery performance was
evaluated.
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