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The purpose of this study is to develop a Cs decontamination process by subcritical water
ion exchange method and to recover radioactive Cs adsorbed strongly in clay minerals
(mainly vermiculite) in contaminated soil generated by the Fukushima Daiichi Nuclear
Power Plant accident. A high-pressure filter press type soil treatment system, which enables
highly efficient continuous liquid treatment of contaminated soil, was proposed as a Cs
decontamination process and applied to the recovery of Cs from the contaminated soil.

Firstly, the ion-exchange desorption mechanism of Cs* from vermiculite was discussed by
the results of high-energy X-ray diffraction and EXAFS in-situ observations. It was shown
that the desorption of Cs* from vermiculite by the subcritical water ion exchange method was
proceeded by two successive steps, the ion exchange phenomenon at the edge of the layers and
the diffusion phenomenon in the layers. From these results, the Cs desorption rate was
formulated based on the transport phenomena theory. The validity of the Cs desorption
theory was verified by numerical analysis of the Cs desorption behavior from a column
system packed with contaminated soil.

Secondly, in order to clarify the applicability of the high-pressure filter press type
treatment system, both the flow of eluent in the flat plate type column and the Cs desorption
behavior were analyzed numerically and experimentally. It was found that reducing the
consolidation of the soil in the column facilitated the flow of the eluent to the edge of the
column and increased the throughput of the contaminated soil under the condition that the
Cs desorption was less than 90%.

Finally, the treatment cost of contaminated soil by the proposed high-pressure filter press
type soil treatment system was evaluated. It was clarified that the treatment cost is
competitive with those of other decontamination processes, and that shortening the
treatment time and extending the system life are effective for further cost reduction.

From these results, the feasibility and effectiveness of the treatment system using the

high-pressure filter press type soil treatment system was demonstrated.
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