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In an ideal vitrified nuclear waste product, all of the fission products would be found in the glass in oxide form as part of a homogenous amorphous matrix. This is achievable at low waste loadings (~20wt% waste), but in order to increase the efficiency of the vitrification process higher waste loadings are desirable. However, increasing the amount of waste in the glass increases its tendency to phase separate during melting and to devitrify during the slow cools experienced in storage canisters. 

Molybdenum is an element that has a low solubility in the borosilicate glass used for high level waste (HLW) vitrification and tends to combine with other elements to form yellow phase – a generic term used for all molybdates formed during the vitrification process. Yellow phase is a problem as it accelerates melter corrosion in the liquid state and is highly water soluble in the solid state, thus leading to increased leaching rates of radionuclides. 

Experiments have been performed to identify the composition and crystal structure of molybdates in simulated HLW glasses and to investigate the effect on molybdates of changing the redox conditions pertaining during melting and heat treatment. It has been shown that the molybdate phases formed on heat treated simulated HLW glasses are scheelite structured molybdates of the A2-(x+y)BxCy (MoO4)4 type where A is a +1 alkali metal ion, B is a +2 alkali earth metal ion and C is a +3 lanthanide. It has also been shown that when glasses are melted in highly reducing atmospheres the molybdenum is reduced from Mo6+ to Mo3+ and non-scheelite phases are formed on heat treatment of these glasses.
