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Effects of Al Doping on Sinterability and Microstructure in UO:-6wt% Gd,O; Pellets
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Abstract The sinterability and the microstructure of Al doped UO,~6wt%Gd.O; pellets, which were
doped using Al(OH);, ADS(aluminium distearate), AI(OH);+ ADS mixture and sintered at 1700°C for
4h in H. atmospheres, were examined. The sintered densities of Al doped UO,6wt% Gd.O; pellets were
more than 94% T.D.. The open porosity in ADS doped pellets was dramatically decreased. And the a-
mounts of pores less than 1xm and larger than 10um were decreased regardless of the kinds of doped Al
compounds. And the average pore size of Al doped UO,~6wt % GdO; pellets was ranged between 2 and 3
/m. While grain structure of non—-doped UQO,-6wt % Gd:0; pellets was revealed to be duplex type (rocks in
sands), that of Al doped pellets to be uniformly equiaxid type. Especially, the grain size in ADS doped

pellets was averaged to 4.6um.
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Table 1. Properties of ex—-AUC UQO, Powder

Properties Values
]pparent density [ g /cm?®] 2.32
O/U ratio ‘ 2.23
Moisture content[ ppm] ! 2500
Mean paraicle size[ m] 195
;Specific surface area[mi /g 1 4.5




646 TEAREA] A5 A635 (1995)

Sintered Density (%T.D.)

C — & with ont do
+ g AD! % g'll
97 Upper limit 2 N(oHNTADY doping
r
L
850 i
FT\ lower wmn 7T TTTTTOOOC
o3}
C
.
L
91)-
89— 1 ST S WU S S N NI
0 3 12 15

8 9
Gdg05 (wis)

Fig. 1. Sintered density variation with Al doping in UQ,
Bwt% Gd.0, pellets
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Table 2. Sintering characteristics of Al-doped
UO,~6wt % Gd.0; Pellets
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Fig. 2. Pore morphology of Al doped UC,6wt % Gd.0O; pellets

(a) without doping (b) Al1{OH), doping
{c) ADS doping (d) AI{OH);+ ADS doping
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Fig. 3. Pore size distribution with Al doping in UO:-
6wt% Gd.Os pellets
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Fig. 4. Microstructures of Al doped UOQ~6wt % Gd.O, pellets

(a) without doping (b) AI{OH); doping
{c) ADS doping (d) Al(OH);+ ADS doping
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