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Preparation of Spherical UO, Ceramic Particles by Sol-Gel Method
LU Zhen-Ming, FU Xiao-Ming, GUO Wen-Li, LIANG Tong-Xiang, TANG Chun-He

(Division of New Materials, Institution of Nuclear and New Energy Technology, Tsinghua University, Beijing 102201,
China)

Abstract:

as raw material, which combines advantages of external gelation and internal gelation methods. The

The spherical UOs ceramic particles were prepared by a.sol-gel method with U3Og powders

process includes steps of sol preparation; gel particles forming, aging, washing, drying, calcining, reducing,
sintering, sieving and separating. The crystal form of the ceramic particle is face-centered cubic, and its
density reaches 98.18% of the theoretical density value. All'of the O/U ratio, diameter, sphericity and odd-

shaped particles fraction can reach the design specification. Influences of many factors are also analyzed.
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Table 1 Design specification of UO: ceramic

spheres
Ttem Specification
Diameter/pm 500£50
Density /g-cm™ >104
Sphericity <1.2
0O/U ratio <2.01
Odd-shaped particles fraction <5x107*
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Fig. 1 Photograph of gel microspheres

SE 12-Jan-05

R 2B EIookv 120  300um
e

Bl 2 THREEERERETIE A SEM I

Fig. 2 Fracture surface of a dried gel microsphere
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Fig. 4 SEM image of the inner of a UO2 ceramic

sphere
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Fig. 5 XRD pattern of UO2 ceramic spheres
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Fig. 6 Inspection data of the diameters of UO2
ceramic spheres
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Fig. 7 Inspection data of the sphericity of UO,

ceramic spheres
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Fig.. '8 Inspection data of the fraction of odd

shaped particles of UO2 ceramic spheres
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