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The oxidation of graphite in melts of different salts is of great interest because of the need to process the irradiated reactor graphite wastes from decommissioning piles. Unlike the self-propagating high-temperature synthesis [1, 2], the oxidation of the graphite in salt melts can be carried out at lower temperatures and without a required fine crush of the waste [3]. Alkali metals carbonates were used as a base of melts, whereas oxides of some metals were introduced as oxidants. For the further vitrification of the fusion cake formed, it is vital that its constituents to be compatible to the glass matrix.

The efficiency of the graphite oxidation was pre-estimated by the thermodynamic modelling in eutectic Na2CO3–K2CO3 with such oxidants as lead oxides (PbO, Pb3O4), vanadium oxide (V2O5) and boron oxide (B2O3). The equilibrium composition of the melt and off-gas was calculated for the varying content of graphite in the initial mixture depending on temperatures. Applying a software TERRA, the calculations were carried out both taking and not taking in account the formation of condensed solutions (in approximation of ideal solutions) [4]. 

The oxidation of the coarse ground reactor graphite (particles up to 1,5–2,5 mm in size) in eutectic Na2CO3–K2CO3 was performed in laboratory conditions, with applying oxides of such elements as lead, zinc, vanadium and boron. The process was run using 300-ml alundum crucibles in an electric furnace heated to 900–1300 К. The parameters such as fusing point, completion of graphite oxidation (depending on the oxidants) and composition of condensed phase were controlled during the tests.

The outcomes of the tests satisfactorily correlated to the thermodynamic modelling.
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