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Development of Cement System Barrier Generating Self-confinement Function of
Nuclide in a Saturated Groundwater Flow Field

Niibori, Yuichi
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A cement-based barrier that retards the leakage of nuclides from the
underground disposal facility for radioactive waste in a saturated flow-field with groundwater was
developed in this study. The experimental data showed that calcium silicate hydrate (hereinafter
referred to as the CSH gels) forms as a secondary mineral under a highly alkaline and flow
condition, due to the elution of calcium ions from the cement necessary for the construction of the
repository and the dissolution of silicic acid from the groundwater flow-paths. Besides it was
figured out that the CSH gels lead a confinement function against iodide and iodate ions which is
ten times or more than that conventionally assigned, because of both the decrease in the
permeability of groundwater associated with the formation of the CSH gels and the chemical
reactions. Moreover, the addition of hydrotalcite (HT) as a fine aggregate of cement can further
improve their confinement effect under a freshwater groundwater condition.
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