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Effects of repository environment on diffusion behavior of
radionuclides in buffer materials (II})
{Document Prepared by Other Organization, Based on the Trust Contract)

Tamotsu KOZAKI*, Seichi SATO™

Ab,stract

Compacted bentonite is considered as a candidate buffer material in the geological
disposal of high-level radioactive waste. An essential function of the compacted bentonite is
to retard the transport of radionuclides from waste forms to the surrounding host rock after
degradation of an overpack. Therefore, diffusion behavior of radionuclides in the compacted
bentonite is one of the important issues to be studied for the safety assessment of the
geological disposal.

In this study, through-diffusion experiments were performed for sodium ions in
compacted Na-montmorillonite, since sodium ions are the major exchangeable cations of the
Na-montmorillonite which may affect the diffusion behaviors of radionuclides. Cumnilate
fluxes of *Na ions diffusing into the montmorillonite (inlet) and out of the montmorillonite
(outlet) were monitored as a function of time in the diffusion experiments under different
diffusion temperature. The best-fitted parameters of effective diffusion coefficients and
capacity factors to the cumulate fluxes of outlet were obtained by the analysis with or without
the consideration of isotopic dilution of *Na in the diffusion system. However, the
parameters could not fit to the cumulate flux of inlet. This suggests that there must be still
unknown diffusion process in the diffusion system.

This work was performed by Hokkaido University under contract with Japan Nuclear Cycle Development
Institute.

JNC Liaison: Radiochemistry Group, Waste Isolation Research Division, Waste Management and Fuel
Cycle Research Center, Tokai Works
*Hokkaido University
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(X10U m2gl) )
288 K 1.2 0.95
208 K 1.7 14
313K 3.4 2.5
323K 3.3 1.9

%2 FUCHRTREEE LR £ o> CRDE

ELERER L OMRRER T
PEROREE EILBRE RERF
(X100 m2 g7) Q)
288 K 3.0 16.7
208 K 3.6 17.5
313 K 5.6 29.1
323 K 6.2 20.4
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