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Abstract

The effect of the MO, scrap powder on the sintered pellet properties of UO,+5wt%CeO, was investigated by
adding the scrap powder prepared through crushing and milling of the MO, pellets up to 30wt% with different
powder preparation routes. Specific surface area increased as milling matrix powder with MO, scrap, therefore
sintered density increased and pore volume fraction decreased with the amount of MO, scrap. In case of MO, scrap
powder mixed with the matrix powder which was milled before mixing, the sintered density decreased and the
pore volume fraction increased with the scrap amount. Some coarse pores of larger than 10  existed in the
microstructure with the scrap amount of 30wt%. Grain size of the pellet produced by oxidative sintering process
was more than twice comparing with that of the pellet produced by the routine sintering process under reducing
atmosphere. A step was formed on each shrinkage curve of the powder compacts between 900 and 1060 asa
result of shrinkage measurement up to 1500 in CO,, which attributed to a thermally induced material process
occurs in this temperature range.
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Fig. 1 Change of particle size of MOz scrap powder milled

by planetary mill in each passage.
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Fig. 2 Morphology of MO: powder:

reduction

(a) MO; powder by oxidation

(b) MO: powder by planetary milling.
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Fig. 3 Change of surface area of powder milled by attrition mill

for each amount of MOz scrap
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Fig. 4 Change in sintered density of (U, Ce)O: pellets with the

amount of MOz scrap and different doping methods:
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Fig. 5 Microstructure of (U, Ce)O: pellets in each condition:
(a) without scrap(9m) (d) without scrap(16/m)
(b) co-milling of 30wt% MO2(7um) (e) comilling of 30wt2%MO2(18m)
(c) mixing of 30wt% MO2(7m) (f) mixing of 30wt% MO2(17m).
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Fig. 6 Pore size distribution of (U, Ce)O: pellets with the amount
of MO: scrap and doping methods:

(a) reducing sintering (b) oxidizing sintering.
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Fig. 7 TMA curves of MOz doped UO2+5wt%CeO2
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