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Environmental geochemistry of radium: an approach from field survey

and systematics of ions
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Depth profiles of concentrations of radium and other elements and mineral compositions



were determined for the boring core samples collected in Ningyo-toge Environmental
Engineering Center, Japan Atomic Energy Agency. In particular using 226Ra/238U activity ratio,
it was suggested that weathered granite layer below sand layer is important for the fixation of radium
migrating from the upper layer. To further confirm this result, systematics of adsorption structure of various
ions such as K*, Rb*, Sr**, Y**, Cs*, Ba*', La**, and Lu*" was examined by extended X-ray absorption fine
structure (EXAFS) spectroscopy. As a result of the ionic strength dependence of the adsorbed structure, it was
found that ion larger than Ba®" forms inner-sphere complex within the clay minerals, which suggests that Ra*"
can also form inner-sphere complex within the clay minerals. This suggestion means that Ra** can be effectively
fixed to clay minerals abundant in the weathered granitic rocks. Formation of the stable adsorbed species can
be confirmed also by the pH and ionic strength dependences of Ra>* on vermiculite. Thus, these results implied
the retention of Ra?" during its migration in geosphere. Since such interaction of Ra>" and clay minerals is
important for the prediction of migration of Ra?*, further validation is necessary in future from various

viewpoints including its distribution and speciation in the natural and synthetic systems.
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