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A New UQO. Sintering Technology for the Recycling of Defective Fuel Pellets
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Abstract

A new UO. sintering technology to recycle defective UO. pellets has been developed. The defective
UO: pellets were oxidized in an air to produce UzOs powder, and the UsOs powder was mixed with
fresh AUC-UO. powder in the range of 10 to 100 wi%. Nb:Os and TiOp are added to the mixed
powder. The mixed powder was pressed and sintered at 1680°C for 4 hours in hydrogen. The density
of UO, pellets without sintering agents decreased linearly with the UsOs content at the rate of 0.2 %TD
per 1 wt% UsOg, and the density was below 935 %TD at the UsOs contents above 10 wi%. However,
the mixed UO2 and UsQOs powder containing NbzOs (=03 wit%) and TiOz (=0.1 wt%) vielded a
sintered density above 94 %TD in all ranges of UsOs contents. It was found that higher mixing ratios of
UsOs to UO. powder did not affect the grain size of UO. pellets under the addition of Nb20s, but
decreased the grain size of UO. pellets under the addition of TiO.. The doped UO. pellets have grain
sizes larger than 20 um  and have small density gain after re—sintering test, owing to large pores.
Therefore, the sintering agents such as NbOs and TiO. can make highly densified UO. pellets from the
powder comprising a large amount of UsOs powder.
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Fig. 1. Dependence of sintered density of 0.3 wt% szO5
doped UO2 on oxygen potential.
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Fig. 6. Variations in pore structures of 0.3 wt% Nb,O,-doped UO, pellets
sintered from powder mixtures of UO, and U,0,,
(@) 100% UO,, (b) 20% U,0, (c) 30% U,0, (d) 100% U,O,

s &5 y - . e £ ‘ i? ;& i ’J,‘?‘
Fig. 7. Microstructures of 0.1 wt% TiO,-doped UO, pellets

sintered from powder mixtures of UO, and U,0O,,
(a) 100% UO, (b) 20% U0, (c) 30% U,0, (d) 100% U,0O,
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1.6

e S s s —
: 1700C/ 24 hr/ H, I
®m 0.1wi% TiO,
12 e 0.2wi% TiO,
i D R N 0.1 wt% TiO,
—w— undoped
7 AN SN SRS S NG R T—
‘ CIE.
V)F: RS S S
hd [ ]
0.6 -ereeeeee bbb b B
i m
: [ ]
0.4 ———
93.5 94.0 94.5 95.0 95.5 96.0 96.5 97.0

Sintered Density (% TD)
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