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ABSTRACT

Unirradiated UQs pellets were pulverized by oxidation in air at 400%, and the oxidized powders were reduced
in Hy; and CO atmospheres at 6007, During the oxidation of UOs at 400°C, intergranular cracks which caused
the spallation were mainly developed by the volume contraction due te the formation of inlermediate phase
(Ui or Us07). As oxidation proceeded, Us0s finally formed. As the oxidation/reduction cycles were repeated,
the powder surface became coarser, specific surface area was increased and average particle size was decreased.
The sintered densities of the powder were increased by the oxidation/reduction cyele due to the characteristic
changes of the powder,
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Table 1. Characteristics of Powder Oxidized al Va-
rious Temperatures.
lrﬁnp. Specific— Average Remark
() surface particle
: area (m*/g) size (um)
350 0.76 343 AUC
0.59 3.69 AUC
400 (.63 383 ADU
0.52 4.23 AUC
450
0.53 30 ADU
(.35 461 AUC
L 500 .49 4,70 ADU
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Fig. 1. Variations of specific surface area with oxida-
tion time at 400T.
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Fig. 2. Variations of temperatures on oxidation and re-
duction reaction.

PR Uy Fo] B3 A5 57 offelg) gu
v, webd A uhgEre W] ool 4 A3texg
E4E ol ol g U0 392 98 ¢ s 5oz
weich

FAF AALE 40T oA g5 7] ubehy ale
ake] wEwE g2 Fig ol Hedch wHwsse
7ol AdElA gl wel Frlete] 08§ A
Ja ohAl FRag) UGwr) UsOpo 2 Abglsle ukg
wedubsolmi, AbELE Alge) EEF) AFERITh
1% 400C o 4] AbShe wf, A3pa]7ke] wlE AlEe
EHEE Fig 2o vfepligich 2] 2 30~40
Fol AP =rt ApElA 908 F 9F 450T 7= A

@ s

T

&

Mo b fo Hz

N

ofr Ao re oft

A 324 A 4 3(1995)

Fig. 3. Microstructure of the oxidized pellet surface,
oxidized at 400C for 10 min.
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Fig. 4. SEM micrographs of (a) the oxidized pellet sur-
face for 10 min. at 400C, (b) the oxidized pow-
der for 10 min. at 400T ., and (¢) the oxidized
powder for 60 min. at 4007 .
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Fig. 5. Oxidized pellet cross sections oxidized in air
at 400C for {a) 10 min. and (b) 60 min,
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Fig. 6. Widmanstaetten structure mn the intergranularly
cracked grains oxidized at 400C for 10 min.
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Fig. 7. Variations of specific surface areas depending
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on oxidation and reduction cycles.
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Fig. 12. SEM micrographs of (2) 1st reduced, (b) 3rd reduced powder in Hy al 600C, and (¢) 1st reduced and
() 3rd reduced powder in CO gas at 600T after aliritor milling for 45 min.
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Fig. 13. Microstructure of the sintered pellets after altritor milling for 45 min.
(a) 1st reduced powder in H: gas al 6§00C, (b) 3rd reduced powder in Hy gas at 600C, (c) 1st reduced
powder 1n CO gas at 600C, (d) 3rd reduced powder in CQ gas at 600C.
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