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Characterization of Attrition—Milled Simulated DUPIC Fuel Powders
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Abstract

Particle size, specific surface area and crystallite size of simulated spent fuel and DUPIC
fuel were characterized with attrition milling time. 15 kinds of fission products were added to
natural UQO2 and attrition milled in methanol with 200 rpm for 1, 5, and 24 hours. Particle size
was measured using laser scattering particle size analyser and field emission scanning
electron microscopy, specific surface area was measured using the BET method, and
crystallite size was measured using the line broadening of x-ray diffraction patterns. Particle
size and crystallite size decreased and specific surface area increased with milling time, and
particle size and crystallite size increased and specific surface area decreased after OREOX

process.
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29 DUPIC #Hd & AZE $3 ADU(ammonium diuranate) 3302 AFH HAA UO: #
e o]gslgon, A, Z(LWR)OIA 15000 MWA/tU d4" £ 129 & =9 A85 3
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Zegtdl & A7 3mm ZrO: balls} &4 ball-to-powder F-AR] 7:1%2 &5 o] methanol & 1Y
A A attrition millingS 200 rpmS 2 1A]7F S5AI7E 2447k =886} M‘jr Attriion milling §& &%
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58 Alxst & AksleE 400°C, 92 % 600°Ce] OREOX ¥4-& 33 whE3sto] A5 dvh6].
2o B EAML dxAY], x4, crystal 2715 S8R oM, dxAr] = HolA 4k
ogk YAAV|EAY] D AA BAE FARAA-AR A (SEM)E AR&ste] SA sk AaL, HsE A S
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¥ 129 DUPIC Bz #7kd sEd AAE 94 (16000 MWAAU 7]15)
AR (g/ton) U0 400g 7] (g) H| 3L

Sr 37.62 395 0.19(5r0)

Y 88.91 239 0.24(Y20s)

Zr 91.22 1800 0.97(Zr0O2)

Mo 95.94 1550 0.93(Mo0Q3)

Ru 101.1 891 0.47(RuQy) Tc 3%

Rh 102.9 235 0.23(Rh203)

Pd 106.4 395 0.18(PdO)

Te 127.6 203 0.10(TeOy)

Ba 137.3 775 0.45(BaCQs)

La 1389 572 0.54(Lax03) Am ¥73

Ce 140.1 6230 3.06(CeQs) Pu ¥%

Pr 140.9 529

Nd 144.2 1890 2.64(Nd203) Pr, Sm ¥ &

Sm 150.4 410
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Powder &% Particle Size
mix 251 um
wet milling 1h 1.66 um
wet milling 5h 0.46 um
wet milling 24h 0.47 um
OREOX 3.53 um
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Fig. 1. Field emission scanning electron micrographs of simulated DUPIC powders (a) attrition
milled for 5 hr, (b) attrition milled for 24h, and (c) OREOX-treated.

# 32 millingol] o X AHEF FAR Lo HxEWAE BET(Brunauer-Emmett-Teller)

Hol| 93] =Ae A2 milling A7to] Z713o] wpel g} A7)/ PFAasnz v Euge =
7}stal OREOX A 2l®l 29 v A4e 329 v s i v s=stavHi2].

3 3. Milling o W& 2] A8% ddxn #29 nxdd (BET H)

Powder & H)EH A

mix 46 m’/g

wet milling 1h 5.34 m’/g
wet milling 5h 6.29 m“/g
wet milling 24h 6.79 m*/g

OREOX 434 m*/g
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Fig. 2. Schematic illustration of particle and crystallite in an agglomerate.
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Fig.3. X ray diffraction patterns of attrition milled simulated DUPIC fuel powders

3 4. Milling o o2& 29 AMES Adx B89 crystallite Z7] (XRD)

Powder &+ Crystallite Size
mix 51.7 nm
wet milling 1h 36.7 nm
wet milling bh 24.0 nm
wet milling 24h 155 nm
OREOX 56.3 nm
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