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Abstract

The effect of addition of 3 different scrap powders, M;sOs (M=U+Ce) oxidatively
pulverized from MO MO: oxidatively pulverized and reduced from MOs and MO:2
mechanically crushed and milled into powder on the characteristics of UQOz+5wt2%6CeOs
sintered pellets was compared and analysed. UO2+5wt2%6CeO2 powder mixed with these scrap
powders, when milled with batch type attrition mill and sintered, showed large linear
decrease of sintered density with increase of scrap powder addition, irrespective of scrap
powder type. However, the powder mixture, when milled with continuous type attrition mill
and sintered, showed only small variations in sintered density and grain size due mainly to
the disappearance of fissures and pores in milled powder mixtures. Required microstructure
of sintered pellet of wide range in characteristics can be obtained by combining different

scrap pulverization method and powder treatment method.
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Table. 1 Properties of powders pulverized by different methods.

Pulverization Particle Size Surface Area
Powder phase ,
methods (ym) (m’/g)
Oxidation M30s-y 5 0.757
Reduc"aon' after MO, 5 0.974
oxidation
Mechanical MO: 1 1.836
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Fig. 1 Morphology of powder pulverized for each recovery methods
(a) MsOg(oxidation)
(b) MOq(reduction after oxidation)
(c) MOo(planetary milled).
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Fig. 2 Change in sintered density of (U, Ce)O: pellets with scrap addition,
powder treatment methods and sintering atmospheres

(a) batch type attrition mill  (b) continuous type attrition mill.
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Fig. 3 Pore distribution of (U, Ce)O2 pellets sintered with scrap recovery

and powder treatment methods

(a) reducing sintering after continuous milling
(b) reducing sintering after continuous milling
(c) oxidizing sintering after batch milling

(d) oxidizing sintering after batch milling.
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Fig. 4 Microstructure of (U, Ce)O: pellets:
(a) reducing sintering without scrap
(b) oxidizing sintering without scrap
(c) reducing sintering with 30wt% MOs(thermally pulverized)
(d) oxidizing sintering with 30wt% MO:(thermally pulverized)
(e) reducing sintering with 30wt% MOs(mechanically pulverized)

(f) oxidizing sintering with 30wt% MO:z(mechanically pulverized).
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Fig. 5 Change in average grain size of (U, Ce)O2 pellets with scrap addition,
powder treatment methods and sintering atmospheres.

(a) batch type attrition mill  (b) continuous type attrition mill.
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