Factors in the Disposal of Spent Gen IV VHTR Fuel Containing Zirconium Carbide
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Zirconium carbide (ZrC) has been proposed as a component in advanced nuclear fuels for the Generation IV Very High Temperature Reactor (VHTR). Specifically, ZrC is an important fission product retention layer in tri-structural isotropic (TRISO) coated fuel particles and would replace the less refractory silicon carbide layer currently used in TRISO. However, plans for final disposition of spent TRISO fuel are undecided, with direct disposal or vitrification under consideration. Retention of fission products by the ceramic layers and minimising the volume of waste are important considerations. Also, the effects of a ZrC component in TRISO on the properties of the spent fuel must be studied to enable sound decisions on safe disposal of a fuel with novel composition and properties. This work will discuss computational and experimental methods of investigating thermal, mechanical, and thermodynamic properties affecting ZrC behaviour in VHTR fuel.
