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Abstract
High integrity container (HIC) is an alternative option for the containers




used for the disposition of radioactive waste materials, has a very outstanding
durability and can be used for the direct treatment for those radioactive waste
materials that are either difficult to be solidified or have low solidification
efficiencies. Also, it can be used as external packing materials for those solidified
samples. Microorganism is the first one to contact with radioactive waste. As the
island’s hot and humid climate in Taiwan, microbial effect on the HIC need to be
concerned in the safety of the long-term disposal.

This project is to investigate the biodegradation resistance of High
Performance Container (HPC) and Reactive Powder Concrete (RPC) produced
by INER, and carried out in two parts. The first part is the anti-microbial tests of
HPC and RPC, in accordance with U.S. ASTM G21 and G22 standard test
methods, and a high concentration of microbes added to accelerate the corrosion
testing for evaluation of the microbial impacts on the compression strength of
HPC and RPC. As well as following the ASTM G21 and G22 specification tests
and a high concentration of microbes tests, the results showed that some of
fungal mycelium grown on the surface of HPC and RPC specimens was
observed after 1, 3 and 6 months of microbial treatment, but it didn’t obviously
affect the compression strength of tested specimens. The second part was to
evaluate the effects of calcium and iron ions on microbial adsorption of Co-60
and Cs-137 under the presence of HPC and RPC. Results showed adding 100
ppm calcium ions was significantly reduced the adsorption capacities of the
tested strains for Co-60 and Cs-137 under the presence of HPC and RPC.

However, the microbial adsorption of Co-60 and Cs-137 was not significantly

affected by the adding of 10 ppm calcium or iron ions.

Results of this study will provide sound data for the safety evaluation

parameters over the disposal of radioactive waste materials with HIC.
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