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Abstract:

A novel-radiocatalysis method for destruction of organics and reductive precipitation of metal ions found in high-level mixed waste has been developed at the Pacific Northwest National Laboratory.  The organics can be destroyed and metal ions can be precipitated by reduction/oxidation (redox) chemistry resulting from electron-hole pairs generated in stable, wide bandgap semiconductors via interactions with ionizing radiation. Conceptually, this process is an extension of visible and near-UV photocatalytic processes known to occur at the interfaces of narrow bandgap semiconductors in both solution and gas phases. Radiocatalytic oxidation of organics, reduction of noble-metal cations, and decomposition of water have been conducted.  Photocatalytic studies have also been conducted for comparison. In this presentation, we will focus on the experiments performed by irradiating EDTA, TPB, carboxylic acid and water containing TiO2, H2PtCl6/TiO2, Pt/TiO2 , and ZrO2 with 60Co and UV sources. Results show that the presence of the above catalysts and -irradiation significantly promotes the organic oxidation, the platinum ion reduction and hydrogen production.  The results from -radiation induced catalysis are consistent with those obtained from UV photocatalysis.
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