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Abstract

Vol-oxidizer is a device to convert UQO, pellets into U3Og powder and to feed a homogeneous
powder into a Metal Conversion Reactor in the ACP{Advanced Spent Fuel Conditioning Process).

In this paper, we propose a design model of the vol-oxidizer, develop the new vol-oxidizer with a
capacity of 20 kg HM/batch in UO, pellets, and conduct a verification for the device. Design
considerations include the internal structure, the capacity, the heating position of the device, and the
size. The dimensions of the new vol-oxidizer are decided by the design model. We determine a
permeability test of the U;Og measuring the temperature distribution, and the volume of UO, and
U304. We manufactured the new vol-oxidizer for a 20 kg HM/batch in UO, pellets, and then
analyzed the characteristics of the U3Oq powder for the verification. The experimental results show
that the permeability of the U;Og throughout mesh enhance more than old vol-oxidizer, the
oxidation time takes only 8 hours when compared with the 13 hours of the old device, and the
average distribution of particle size is 40.m. The capacities of new vol-oxidizer for a 20 kg HM/batch

in UQ, pellets were agree well with the predictions of design model.

Key Words : UO, pellet, Oxidation, U;0g, Design model, Demonstration, Vol-oxidizer, Mesh
2 9

U0, "3l 20 kg HM/batch& 43} FA= A #e] 34 5782 ¢to g Fd3td
=S FF37] A3 Uo, RS A8t U002 BLEstes Aot B AFole

He

-255-



dJ. Kor. Rad. Waste Soc.

U0, A3 20 kg HM/batch & $8} 43 AARDE AT, 154 2us} 322 A=s)
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Fig. 2. Principle of the old experimental vol-oxidizer.
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Fig. 3. Vol-oxidizer in the mock-up cell.
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Fig. 4. Permeability test of U;Og through the mesh, (a: 5kg, b: 20kg).
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Fig. 6. Schematics of the experimentation system for oxidation.
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Fig. 10. Volume of 20 kg of UO, pellets(a), and UzO0g powders(b).
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Table 1. Characteristics of the experimental and improved vol-oxidizer.
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