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Observing Oxidation State and Structure of Multivalent Species Containing Mixed Alkali Borosilicate Glasses
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Vitrification of nuclear wastes at the Hanford site requires accurate modelling of many compositionally dependent properties to design glass formulations and maintain an efficient melting process. Some waste is expected to be rich in multivalent elements such as Bi, Cr, and Mn. However, property models typically assume that these elements occur in just one oxidation state. While inconsequential for some property models, this can lead to a misunderstanding of component effects and difficulties applying models into wider temperature and compositional regions i.e. viscosity models. Several series of alkali aluminoborosilicate glasses with varying contents of Bi2O3, Cr2O3, MnO, Li2O and Na2O were melted, and X-ray absorption, Raman, and electron paramagnetic resonance spectroscopies were used to measure structural changes and redox state of the multivalent species. Observed trends in these techniques are connected to previously obtained viscosity data in a broad temperature range. 

