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Variation of Sinterability with Sintering Atmosphere and Li2O Addition
for UO2-5wt2%CeQO2 Mixed Powder Milled with Different Milling Techniques
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Abstract

The variations of sinterability and microstructure were studied for UQO:—5wt2%6CeOsz
mixed powder by different milling techniques in terms of the atmosphere and
LizO-doping. When UQ2-5wt2%CeO2 powder milled with batch-type attrition mill was
sintered at 1700C in reducing atmosphere, sintered densities were above 95%T.D., but
grain size distribution was inhomogeneous and both micrograin clusters of the size
below 3um and grains of about 8um existed in sintered pellet. When UQ2-bwt2%6CeO:

powder milled with two-stage continuous attrition mill was sintered at 1600C and



1700C in reducing atmosphere, grain size distribution was homogeneous and also
micrograin clusters were not observed. When UQ:-5wt2%6CeO2 powder was sintered in
CO2 atmosphere or that doped with 0.1wt2%Li2O was sintered in reducing atmosphere,
grain size distribution was almost the same for both batch-type and two-stage

continuous attrition mill.
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Table 1. Change in average particle size as a function of passage

number of millimg of MOX powder

Average Particle Size (x#m)

MOX Powder
Turbula 10 pass 15 pass 20 pass
U0z + bwt26CeOq 2.06 0.69 0.40 0.50
UO2 +5wt2%6CeOs2
) 1.45 0.39 0.41 0.40
+0.1wt2%6Li2O

Table 2. Change in sintered density and average grain size as a function

of sintering temperature and sintering atmosphere for UQ2:-5wt2%6CeOs2

UOz-bwt26CeO2 UO2-5wt2%6Ce02-0.1wt26Li20
2E(EdHAY])
10 p 15p 20 pass 10 p 15 p 20 pass
1350C/CO2 10.22(11) | 10.29 | 10.31(13zm)
1400C/CO-  [10.27(13.4)| 10.28 | 10.32(15.5¢m)
1450C/CO-  |10.28(15.3)| 10.33 | 10.33(18zm)
1500C/No-7%H> 10.47(39.2)| 10.48 | 10.48(364m)
1600°C/N2-7%Hz | 10.24(4.2) | 10.34 | 10.43(7.7gm) |10.48(40.5)| 10.50 |10.51(35.3pm)
1700C/N2-7%H; |10.09(12.2)| 10.16 | 10.20(14¢m) |10.36(44.3)| 10.34 |10.36(34.9gm)

Table 3. Content of Li residues in UQO:-5wt2%6CeO:-0.1wt26LizO pellet
sintered at 1600° C for 4 hours in Hz and No-7%H:

Ce(wt%) Li(pg/g)
YA 3.73 <5
f F-(Hy) 2.30 <5
5-(Ho) 0.31 <5
= {HH2) 4.96 <5
3}5-(Ha) 3.50 <5
FEH(N2-7%Ho) 4.14 <5
W 5-(N2=7%Ho) 0.43 <5
A 5-(N2-7%Ho) 0.31 <5
= {HN2=7%Ho>) 2.61 <5
3F5-(N2=7%Ho) 4.58 <5




< water out

< water in

Zr0; ball

agitator
(a) batch-type attrition mill (b) two-stage continuous attrition mill

Fig. 1 Photographs of batch and two-stage continuous attrition mill

Fig. 2 Grain micrograph of UQ2-5wt%Ce02-0.1wt%LizO pellet sintered
at 1600 and 1700C for 4 hours in N2-7%H: atmosphere
(a) 1600 T (b) 1700 T
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