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Abstract — Pyroprocessing has been developed for the purpose of resolving the current spent nuclear fuel manage-
ment issue and enhancing the recycle of valuable resources. Pyroprocessing has been developed with the dry technol-
ogies which are performed under high temperature conditions excluding any aqueous processes. Pyro-processes which
are based on the electrochemical principles require pretreatment processes and a voloxidation process is considered as a
pretreatment step for an electrolytic reduction process. Various kinds of gas conditions are applicable to the voloxidation
process and the understanding of Cs behavior during the process is of importance for the analyses of waste character-
istics and heat load on the overall pyroprocessing. In this study, the changes of chemical compounds with the gas con-
ditions were calculated by analyzing gas-solid reaction behavior based on the chemical equilibria on a Cs-Te-O system.
Cs,TeO; and Cs,TeO, were selected after a Tpp diagram analysis and it was confirmed that they are relatively stable
under oxidizing atmospheres while it was shown that Cs and Te would be removed by volatilization under reducing
atmosphere at a high temperature. This work provided basic data for predicting Cs behavior during the voloxidation pro-
cess at which compounds are chemically distributed as the first stage in the pyroprocessing and it is expected that the
results would be used for setting up material balances and related purposes.
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Fig. 1. Characteristics of spent fuel.
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Fig. 2. Calculated UO, conversion fraction behavior with time under
different temperature conditions.
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Fig. 3. Schematic description of semi-batch voloxidation reaction.
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H S C, (cal/mol-K)

(kcal/mol) (cal/mol-K) A B C D Temp. range (K)
TeO, -76.721 16.824 18.825 0.026 -3.700 0.002 298.15 ~ 1006.00
TeO -56.000 13.000 8.600 6.200 0.000 0.000 298.15 ~ 1020.00
Te 0.000 11.764 8.526 -7.571 -0.741 7.517 298.15 ~ 722.66
Cs,Te, O, -561.663 101.816 96.099 17.350 -17.150 -0.001 298.15 ~ 1000.00
Cs,Te,Os -323.518 72.180 47.630 14.600 -5.207 0.029 298.15 ~ 700.00
Cs,TeO, -267.567 55.688 25.989 31.751 0.001 -0.002 298.15 ~1100.00
Cs,TeO, -237.524 55.449 26.276 19.176 0.002 -0.001 298.15 ~ 1000.00
Cs,Te -86.544 44.240 16.973 5.761 0.000 0.000 298.15 ~2500.00
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Fig. 6. Cs,TeO; reaction behavior under air flow at (a) 500, (b) 1000,
and (c) 1400 °C.
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Fig. 7. Cs,TeO; reaction behavior under Ar with 0.001% H,O flow
at (a) 500, (b) 1000, and (c) 1400 °C.
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