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Study on Bentonite as Buffer Material for Nuclear Waste Repositories (Part 1)
Alteration of Bentonite in Calcium Hydroxide Solution

Yasutaka Kuroki
Takeshi Kawachi

Abstract

Bentonite is important material that is used as a buffer materials in nuclear waste repositories. It is
necessary to clarify how bentonite suffers long term their alteration in alkaline conditions such as in concrete.
This report reviewes the alteration of Na-bentonite in the Ca(OH); solution, which is a principal leachmg ions
of concrete. The concentration of Ca(OH), solution adjusted for pH, for acceleration of a reaction at 50° C to
100° C, under the liquid / solid ratio of 1000/1, reacts for up to 1 years. The alteration of bentonite is classified
as three types. 1) Exchangeable cation changes to Ca. 2) Crystal lattice of montmorillonite changes to mix
layer mineral. 3) Crystal lattice is dissolved, and combines with Ca to form CSH and CAH. These alterations
change depending on the solution’s pH. With a pH of 10.5, only 1) occurs. With a pH of 11.5, 1) also
occurs,and 2) occurs for a long term. With a pH of 12.5,  3) occurs.
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Concept of Nuclear Waste Repository
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