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Sudy on Blending Homogeneity of Simulated MOX Fuel Powder

YIN Bang-yue, L IAN G Xue-yuan, L IAN G Qi-dong
(China Institute of Atomic Energy, P.O.Box 275-51, Beijing 102413, China)

Abgract : The study on blending homogeneity and pressureless sintering of the smula
ted MOX (UO2-10%CeO:) fuel powder was carried out. The influences of milling
processfactors on the blending homogeneity (or coeficient of variation, CV) of the
planetary high-energy balled smulated MOX fuel powder and Ce distribution homogene-
ity (analysized by EPMA method) in the sintered pellet were discussed. A powder
blending homogeneity of above 98 % (or CV of below 2 %) and a good Ce distribution
homogeneity in the pellet are achieved with the optimized milling parameter. The man
milling mechanism may well be diffuson.
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Fig.6 Kinetic analyssof the ball within the mill



MOX 129

gA A o,
maa - OACOSO + maasar - OA = maa - OA

(6) :
(6) [8 10] :

(JJ§|COSG + AW r = (0%,1 r =

msez[[l-%jz-l]f (7) \

(7) , :
. L @ @, , , :

F( )

F wi ,

23 )

7 MOX Ce
Fig.7 Ce distribution analyss of the sintered smulated MOX pellets
a— , b— a ,Ce c— , d— ¢ ,Ce
a2,

© 1994-2006 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



130

39

24
7a b (
1.10M m) 400 MPa 1 700
Ar-6 %H: 2h MOX
(EPMA)
7c d (
2.274 m)
MOX
(EPMA)
7 , 2
, , 5 25U m;Ce
3
1)
2) MOX
2 4h
, MOX
98 %,

[1]

(2]

(3]

Dorr W, Helmann S, Mages G. Study of the
Formation of UO2-CeO, Smulate[J]. J Nucl
Mater , 1986, 140:7 10.

Millot F. Transport Properties of Uo.7Cen.30z2- x
[J]. J Nucl Mater, 1984, 125:64 70.

Macleod HM , Yates G. Development of Mixed
oxide Fud Manufacture in the United Kingdom

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

and the Influence of Fuel Characteristicson Irra
diation Performance[J]. Nucl Tech, 1993 ,102:3
17.
Warin D, Bauer M, Seiss M, et a. Mechanisms
of Dry Bal Millingin MOX Fabrication[A]. Re
cycling of Plutonium and Uranium in Water Re-
actor Fuel: IAEA-TECDOG941 [ C].
IAEA , 1997. 107 111.
Deramaix D, Haas D, van de Veldt J. Inpile
Performance of Mixed-oxide Fuel With Particular
Emphass on MIMAS Fue [J]. Tech,
1993, 102:47 53.
Radford KC, Bratton BJ. Properties, Blending
and Homogenization of (U, Pu) O--UO. Powder
[J]. J Nucl Mater, 1975, 57: 287 302.
Watanabe S, Nakano H, Onishi K, et al. Sam-
pling and Analysisin the Plutonium and Uranium
Mixed Oxide Fabrication Process[A]. Anaytica
Methods in the Nuclear Energy Fuel Cycle:
IAEA-SM-149/16 [ C]. Vienna: IAEA, 1972.
67 75.
Pecheur D, Motta AT, Lemaignan C. Amor-
phization During Sample Preparation by lon Mill-
ing[J]. J Nucl Mater, 1992, 195:221 225.

Vienna:

Nucl

[31.

7:283 288.

Ouyang Hongwu,Liu Yong, Chen Hailin. The
Evaluation of Powder Mixing[J]. Powder Metal-
lurgy Materials Science and Engineering, 2002,
7:283 288(in Chinese) .

, 2002,

[M].
,1989:7 13.
Rao Zhengang. Design of Planetary Transmission
Mechanism[ M ]. Beijing: National Defence In-
dustry Press, 1989. 7 13(in Chinese).
[J]1. ,1997, 17: 62 65.

Chen Shizhu, Li Wenxian, Yin Zhimin. Research
on Working Principle of a Planetary High-energy
Ball Mill[J]. Mining and Metallurgical Engineer-
ing,1997, 17: 62 65(in Chinese) .



