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Abstract
The Effects of ball-milling time(0~4 hrs) have been investigated on the change of powder
characteristics, compaction behavior (compaction pressure range - 200~400MPa) and
sinterability (1700C in H: atmosphere) of the two different UQO2: powders (ex-ADU and

ex—-AUC) prepared by wet process. It is observed that, while the ex-ADU UQ- has little been



affected, the ex—-AUC UO:2 has been largely affected by ball-milling treatment. This may be
attributed to the characteristics of particle size formed during the preparation step, i.e., the
former has a small average size of about 0.9um, while the latter has a relatively large average
size of about 28um. It appeared that the effective size reduction by ball-milling treatment is
limited to the particle size larger than 1um, and that to the extent of maximum decrease in
size about 0.5/m.

In the case of ex-AUC UOQy, it is observed that the particle size decreased with ball-milling
time and green density and sintered density of ball-milled powder increased compared with
those of as-received powere under the same conditions. This may be mainly due to the fine

particles formed during the ball-milling treatment.
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Table 1. Characteristics of powder samples

powder ex-AUC UO; ex-ADU UO:
illing time

characteristics hr)| O 0.5 1 2 4 0 05 1 2 4
Chemical

O/U 2.19| 221 221 221 221| 214 215 215 215 215
moisture contents(%) 0.36] 0.40[ 0.36| 0.40[ 042| 042| 0.33] 039 0.35 040
Physical

specific surface area(mz/g) 486 475 4772 4.62| 457 460[ 4.89] 470 511 5.01
bulk density(Mg/m’) 232 2.04] 170 154 1.48| 1.20{ 1.23] 1.22| 1.22| 1.14
average diameter(um) 27.52| 1847 1531] 12.76| 10.40| 091 0.72] 0.75] 0.59| 0.64




Fig. 1. Typical particle morphology of UO2 powder

(a) ex-AUC UO2(KAERI) and (b) ex-ADU UQOs(Canada)
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Fig. 3. Particle size distribution of ball-milled powder
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Fig. 5. Pore size distribution of UO2 green pellets with a compaction pressure
of 300MPa
(a) ex-AUC UQO: green pellet and (b) ex-ADU UQ: green pellet

Fig. 6. Radial fractographs of the green pellets with a compaction pressure of 300MPa
(a) ex-AUC, as-received, (b) ex-AUC, 4-hr ball-milled,
(c) ex-ADU, as received and (d) ex-ADU, 4-hr ball-milled
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