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Fig. 1 (Color online) The 2 : 1 sheet structure (left) of clay mineral and the hour dominant sorption sites of 2 : 1 type

clay mineral (right).

The sorption sites were mentioned to be three in the text; however, collapsed (3.) and swelled (4.) layers were dis-

tinguished in this figure.
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Fig. 2 (Color online) The tetrahedral (left) and octahedral (right) sheets of clay minerals.
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Fig. 3 (Color online) The connectional pictures of swelled and col-
lapsed clay minerals.
* The ball in the interlayers present ions.
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Fig. 4 (Color online) The radial structural functions of Cs-K EX-
AFS for Cs in clay minerals.
* The phase shifts were not corrected.
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Fig. 5 (Color online) The molecular dynamics simulations of radial distribution functions (lower figure) of Cs-clay
minerals based on the model structure (upper pictures).
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Fig. 6 (Color online) Calculation models of Cs-muscovite system.
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Fig. 7 (Color online) DOS and PDOS of Cs and K-muscovite sys-

tem

Cs — > Covalent bond

/

Fig. 8 (Color online) Probable molecular orbitals of Cs-muscovite
system.
* The green colored region denotes the covalent bond.
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Fig. 9 (Color online) SAXS spectrum of vermiculite in Cs suspend-
ed solutions!'>.
* Cs concentrations in the sample solutions are sample 1: 1
ppm, sample 2: 5 ppm, sample 3: 20 ppm, sample 4: 100
ppm, sample 5: 1000 ppm.
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Fig. 10 Structural changes in the crystal domain of vermiculite. N
with the error plotted as a function of W, (absorbed Cs
weight) on logarithmic scalesr!®. Dashed lines is a visual
guide and single exponential function, exp(-W¢/Wee*),
respectively. Errors in Di in the numerical SAXS analyses
are within 639 accuracy.
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Cs adsorption mechanism on clay minerals based
on material sciences using synchrotron radiation
and first principle calculation
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Abstract The radioactive Cs released from Fukushima Dai-ichi Nuclear Power Plant accident is one of the
important sources to increase air dose rate in environment, and thus the local and Japanese
governments are still promoting the decontamination project in the contaminated area in Fukushi-
ma. On this backgrounds, in this study, ‘“the comprehensive researches’’, i.e., the elucidation of
Cs speciation through the structural and electronic structural studies in clay minerals for support-
ing to develop the promising volume reduction methods of soil wastes (we will not touch the
chemical treatment, wet classification, incineration, and alkaline fusion methods in this article)
and the evaluation of Cs stability in soil wastes over mid- to long-term period, and the field investi-
gation for elucidation of seasonal variation of bottom soil of agricultural reservoir in litate village
on considering the features of local soil in Fukushima, have been performed. In this article, we in-
troduce a part of the results obtaining by the synchrotron based X-ray analysis and the first princi-
ple molecular dynamics simulation methods.
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