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Abstract

The objective of this research program is to assess the performance of rock salt
of the Maha Sarakham formation for use as host rock for nuclear waste disposal. The study
is emphasized on determining the time-dependent tensile strength of the salt, the
consolidation of crushed salt backfill, and the acid-resistant coating for ceramic plates (CZS -
Cao, ZrO, and SiO,) designed for the repository under elevated temperatures (up to 100
Celsius). The results indicate that the salt tensile strength decreases by 10% when the
temperatures increase from O to 100 Celsius. The strength also decreases by about 12%
when the loading rates decrease from 0.3 to 0.0003 MPa/s. The strength variations with
temperature and loading rate can be best described by a power equation. The consolidation
of the crushed salt backfill with the optimum brine content of 5% increase with the applied
axial stresses and temperatures. This results in a higher density and lower permeability of
the backfill. The consolidation test results suggest that under 10 MPa stress for the duration
of 15 days the crushed salt strengths increase by about 1.2 times when the temperatures
increase from 30 to 100 Celsius. Test results from the ceramic coating under a variety of
compositions suggest that the coating material with 14% of ZrO2 can resist the acid under
elevated temperatures better than other compositions. This is contributed by the production
of the Wollastonite. The weight loss is also less than other compositions, which is about
0.20% by weight. As a result this composition is recommended for use with the ceramic to

protect important engineering structures designed under the repository environment.
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