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The amount of high level nuclear waste (HLW) that can be safely vitrified in a given amount of base glass is limited by, amongst other factors, the solubility of the components of the waste in that glass. Molybdenum represents a high percentage of mixed oxide fuel HLW and has a low solubility in borosilicate glass, the matrix used for the HLW vitrification. Molybdenum is known to combine with other elements contained in HLW to form “yellow phase”, a crystalline precipitate detrimental to the overall mechanical and physical properties of the vitrified product, when the concentration in the melt exceeds the solubility limit. Experiments were performed to determine the structure of the molybdenum compounds formed in glasses containing a high percentage of a simulated HLW, and investigate the effects of altering the percentage of Li2O in the base glass. It was found that the Mo containing crystalline phases produced were of a scheelite structured AB(MoO4)2 type, where the A site is occupied by +1 cations and the B site occupied by +3 cations. There is evidence to suggest that several elements incorporated in the batch would be of appropriate valance and ionic radii in the vitrified product to occupy these positions, and further experimentation showed that it is possible to form scheelite structured molybdates which have multiple species occupying the B site.

     Additional work is currently being carried out to investigate the effects of changing the redox state of molybdenum on its solubility in the host matrix. It is expected that lowering the oxidation state of the ion will increase its solubility.  

