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Abstract

The geochemical and radionuclide migration studies as well as related database development were
carried out for performance assessment of high-level radioactive waste (HLW) disposal system in
Japan. The geochemical and geostatistical analyses categorized representative types of groundwater
chemistries. Geochemical studies on the interaction of the engineered barrier system, eSpet:ially
bentonite, with groundwater identified dominant reactions for porewater chemistry in compacted
bentonite with microstructure. Radionuclide migration studies under the reducing conditions
expected in the repository were also carried out to develop a reliable thermodynamic database of
radioactive elements and to understand sorption mechanisms. The thermodynamic constants newly
developed were data for e.g., actinides(IV)-carbonate complexes and the thermodynamic database of
radioactive elements (JNC-TDB) was developed under the auspices of international experts. The
quality of the INC-TDB was checked by the studies on e.g., crystallization of the amorphous phases
in aqueous solutions. Based on the approach to identify the sorption mechanisms for performance
assessment, the mechanistic understanding of sorption was performed, especially on compacted
bentonite and the reaction constants for ion-exchange and surface complexation were developed. The
mechanistic sorption modeling increased the confidence in performance assessment. A sorption
database (JNC-SDB) of the geological materials was also developed.
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