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The amount of a nuclear waste stream that can be vitrified in an alkali borosilicate glass is limited by several factors, of which the main one is the solubility of the waste components in the chosen glass composition. Molybdenum has a low solubility in borosilicate nuclear waste glasses; in high concentrations molybdenum tends to combine with other elements from the waste stream and phase separate. The compounds it forms are generally termed “yellow phase” and are detrimental to the vitrification process as they accelerate melter corrosion in the liquid state, and are highly water soluble in the solid state which could lead to preferential leaching of radionuclides during long term storage in repositories.

Simulated waste glasses were heat treated for 2 days in order to determine which crystalline phases could form in the glass. It was found using XRD and TEM that scheelite structured molybdate compounds (analogous to yellow phase compounds found in full scale HLW glass melts) developed in the glass (see fig. 1), and that these compounds were capable of incorporating the majority of mono, di and trivalent cations that are present in the simulated HLW stream.


[image: image1]
It was found using Electron Spin Resonance (ESR) spectroscopy that by melting in a reducing atmosphere, the oxidation state of the Mo could be reduced from +6 to +3 (see fig. 2) and the formation of scheelite structured molybdate compounds upon heat treatment could be avoided.
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Figure 2. ESR trace of a simplified HLW glass melted in a reducing atmosphere showing Mo3+resonance 

(Inset: same glass melted in air)
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Figure 1. XRD of a heat treated simulated HLW glass. Scheelite type molybdate peaks are labelled “Sc”.
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