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Long-term migration behavior of rare earth elements (REE) as a chemical analogue of Am and Cm, together with U and Th, was
investigated based upon chemical analyses of Andosol and Loam in Kanto area, central Japan. Basaltic glass has been weathered to
clay minerals and iron oxyhydroxides in Andosol and Loam. The order of mobility of the elements during the chemical weathering
of Andosol is alkali, alkali earth elements > REE > U, Th. The release rate of these elements is smaller in Loam underlying Andosol
than in Andosol. Maximum release rate of REE, U and Th from the basaltic glass in Andosol during 3000 years is estimated to be ca.
50%, 30% and 30%, respectively. However, REE, U and Th released from the basaltic glass migrated downward and accumulated in

Loam, suggesting that REE, U and Th were not removed from Andosol + Loam system for a long period.
Keywords: natural analogue study, rare earth elements, uranium, thorium, weathering, Andosol, basaltic glass
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Fig.1 The distribution of actinide curies per metric
ton of heavy metal fuel as a function of time
after removal from a typical Boiling Water
Reactor with 30,000 megawatt-day burning as
calculated using the ORIGEN code (Silva and
Nitsche, 1995).
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Fig.2 A map showing the sampling site
(Yanagawa, Kanagawa Prefecture).
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Fig. 5 The variations of Al-normalized values for each element with depth in Andosol. 5A: A site, 5B: B site.
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Fig. 6 Ionic radii of REE and slope of Al-normalized values. 6A: A site, 6B: B site.
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Fig. 7 Schematic distribution of charged surface species
(denoted by the triple dashes) on clay minerals (a) and
ferrihydrite (b) as a function of pH, showing for both
the predominance of positive, neutral, and negatively
charged surface species with increasing pH. The pH of
the PZNPC is found where the net surface charge zero
(i.e., [EFeOH['] = [EFeO7]) (Langmuir, 1997).
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Fig. 8 Variations of Al-normalized values for REE, U, Th etc with depth in Loam (Nezakama, Kanagawa Prefecture).
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Fig. 9 Schematic comparison of studied weathering profiles in Andosol and Loam with a model of migration.
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