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Structural analyses of cesium ions adsorbed on clay minerals and attempts of the
desorption
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Since the explosion accident at the Fukushima nuclear power plant,
decontamination of a huge amount of soil polluted with radioactive cesium became the urgent issue. These
Cs isotopes stay as ions in the soils near the ground surface for a long period, since they are strongly
fixed in the interlayer spaces of clay minerals. Because vermiculite clay has an extremely high
adsorption capacity for Cs ions compared to other minerals, it can ﬁlay an important role in the
environmental fate of radioactive cesium in the polluted area. In the present work, we have elucidated
the state of Cs ions fixed in a vermiculite clay, and examined the possibility of desorption of Cs ions.
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Figure 1. HRTEM images of (a) magnesium vermiculite
(Mg-Verm) before loading Cs', (b) sample (lI1) (70% Cs"
loading) and (c) sample (1) (15% Cs' loading). The lower is
the profile of the image contrast across the layer stacking (the
horizontal direction), obtained by integrating the pixel
contrast inside the white rectangle along the layers (the
vertical direction). The three digit figure indicates the number
of the pixels for the spacing of each layer. The characters
“~“ and “+” indicate the collapsed vermiculite layers and
Cs'-substituting layers, respectively. The rests are considered
K'-mica layers. The asterisked interlayer in (a) may be a
microcleavage or an uncollapsed one by some reason.
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Figure 2. The percentage of desorbed Cs' ions from the

Verm with the adsorbed Cs* amount of 0.1 mmol g by using

various concentrations of Mg(NOs), (empty circles). The

distribution coefficient (Kq) of Cs" ions is also shown by filled

circles.
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Figure 3. The percentage of desorbed Cs” ions from the Verm
loaded with various amounts of Cs" ions (empty circles), and
the distribution coefficient (Kg) of Cs* ions (filled circles).
The desorption was performed by using 3.0 mol L' of
Mg(NO;),.
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