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ABSTRACT

The characteristics of dry and wet milled powder prepared by 1 cycle OREOX (oxidation and reduction ot oxide fuels) treat-
ment were investigated using the simulated spent fuel pellet. Sintered pellets simulating spent nuclear fuel burned in reactor were
fabricated from UO, powder using as a starting material in fabrication of nuclear fuel. The 1 cycle OREOX-treated powder was
prepared by only one path of oxidation and reduction of the simulated pellet. Powder having average particle size of less than
1 um could be easily obtained by dry milling, but not be achieved by wet milling. And, specific surface area of dry milled pow-
der was higher than that of wet milled powder. Dry milled powder formed loose agglomerate, while wet milled powder showed
the shape of irregular and angular particles. Dry milled powder provided higher green density, resulting in higher sintered density
of higher than 95% TD and average grain size of larger than 8 um satisfying the standard specification of sintered pellets.
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Table 1. Contents of fission products added to UQ, (simulated
burnup; 35,000 MWD/MTU, cooling time; 15 years)

Fission products Surrogates ( g/18(;lgn ;%02)
Nd(Pr, Sm) Nd,0, 6.6945
Zr 710, 47803
Ce(Pu, Np) CeO, 9.1126
Mo MoO; 47826
Ru(Tc) RuO, 3.8053
Ba BaCO, 2.5228
pd PO 1.5200
La La,04 1.8405
Sr SrO 0.8414
Te TeO, 0.5628
Y Y,0; 0.5597
Rh RhyO4 0.5255
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Fig. 1. The variation of particle size distribution with milling
time.
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Fig. 2. The variation of median particle size and specific
surface area with milling time.
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Fig. 3. Morphologies of the OREOX and milled powder; (a) 1 cycle-OREOX powder, (b) 3 cycle-OREOX powder, (¢) 15 min
wet milling, (d) 15 min dry milling, (¢) 12 min wet milling, (f) 120 min dry milling.
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Fig. 4. The variation of bulk and tap densities of OREOX
powder with milling time.
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Fig. 5. Effect of milling time on the sintered and green
densities.
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(c)
Fig. 7. Pore micrograph and grain structure of sintered pellets made from dry milled powder; (a) and (c) 15 minutes, (b) and
(d) 120 minutes.
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Fig. 8. SEM micrograph of sintered pellet.
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