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Properties and Sinterability of Wet and Dry Attrition—Milled

OREOXed Powder
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ABSTRACT

The powder properties and sinterability were investigated with the powder
prepared by wet and dry attrition milling of OREOX-treated powder. The
OREOX-treated powder was prepared from the simulated spent fuel. Powder having
less than 1lgm of average particle size could be obtained by dry milling, but not be
obtained by wet milling. Thus, specific surface area of dry milled powder was higher
than that of wet milled powder. With increasing of milling time, dry milled powder
formed dense agglomerate while wet milled powder showed loose agglomerate. The
pellets with higher than 95% T.D. of sintered density and larger than 7 gm of grain
size were made with the milled powder regardless of milling method. The milling
time in wet milling had greatly improved the sinterability. The pellets produced with
dry milled powder have higher sintered density and larger grain size.
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Table 1. Contents of Fission Products Added to UOq
(Simulated Burnup; 35,000 MWD/MTU, Cooling Time; 15 Years)

Elements Oxides (g /1(3())((1)26?] 0,)
Nd(Pr, Sm) Nd2O3 6.6945
Zr 7109 47803
Ce(Pu, Np) CeO2 9.1126
Mo MoO3 47826
Ru(Tc) RuO» 3.8053
Ba BaCOs3 2.5228
Pd PdO 1.5200
La LaxO3 1.8405
Sr SrO 0.8414
Te TeO2 0.5628
Y Y203 0.5597
Rh RhoO3 0.5255

OREOX A& =712 4kst= 450TC, 37] 3 L/min. 522 3A1%H 3912 700TC, (4%
Ho + 96% Ar) 7}~ 3 L/min. 528 5A1F & 2 A= Ar 7F2~ 1 L/min. 5
stglon  OREOXE 33 AHEd & HIFdAdA = A (2% O + 8% Ar, 2
L/min) #2& &3tk OREOX A& 7]
2 15, 60, 120% st ¥kt #4d+= 274 5 mme zirconia B2 AlE3H o H
E/OREOX %9 A= 4002 sttt 4249 45 A= dadsS AHEst
Fom BHF EHAE AAddF ) 40TolA AFRIFAT A L FARH v
2 25 20 mesh A= sievingdle] AH-E-31S =l el A=A V)= laser analyzer
2, H3WAS BETH S ol &3te] 54313
(SEM)< ©]-§3te] 41383t
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Fig. 1 The variations of particle size distribution with milling time.
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Fig. 2 The variations of mean particle size and specific surface area

with milling time.



(a) OREE)X treated powder
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(b) 15min. wet-milling (c) 15min. dry-milling
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Fig. 3 Morphology of milled powder and OREOX-treated powder.
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Fig. 4 Effects of milling time on the sintered and green densities.

(a) 60 min. wet-milling (b) 60 min. dry-milling

Fig. 5 Microstructures of sintered pellets made with milled powders.
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Fig. 6 The variations of grain size with milling time.
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