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Investigation of Factors Affecting Preparation and Performance
of Titanium-Doped of UO, Microspheres by Sol-Gel Method
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Abstract; The effect of various factors on UQO, microspheres with titanium-doped can be
obtained by the preparing experiment. The addition of surfactant Span80 can contribute to
lessen the adhesion between gel balls, though it can’t be eliminated completely. When the
added amount of Span80 is more than 0. 15% , the roundness sphericity of gel balls is reduced
evidently. Extending gelatinization time can not only resolve the problem of extrusion and
distortion but also the adhesion between gel balls. The smoothness of UQO, microspheres
with doped titanium is increasing with the decreasing of sintering temperatures. The doped
titanium is helpful for the sintering of UQO, microspheres. With concentrated HNO, (w =
68 %) and high-purity H,O (V(HNQO,;) : V(H,0)=2 : 1) as erodent, the grain boundary of
the microsphere shows soon.
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Table 1

Effects of Span80 addition amount on gel ball adhesion

k& Bk L
No. BEgE R 5 w(Span80) /%
(Gel temperature) /°C

BE I ERTE 25 (Gel ball form)

3% A B, E DL 23 T ( Adhesion force into a lump, it is difficult to separate)
R 7% BURE B, T 43 @00 5 3k 3 1 46 455 7™ B ( Adhesion force into a lump, the

ball surface damage after dispersed)

R A BB S 43 8OO 2618 5 455 52 7  Adhesion improvement easily dispers-

ed, surface slight damage)

1 70 0. 05
2 70 0.10
3 70 0.15
4 70 0. 20

BRIV BE 8 2 K 1 4% B Y o3 BT » 3R 2% 1T 51 4% 42 3 ( Sphericity deviation, adhe-

sion of minor, easily dispersed, the spherical surface with slight damage)
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Fig.1  Ti-doped UQ, gel microspheres

prepared with different height columns
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Fig. 2 Ti-doped UO, microspheres prepared by sintering under different sintering temperatures
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Table 2 Density and O/M atom ratio of Ti-doped UQO, microspheres prepared by sintering at different temperatures
o, B4 R B X TS TRk 25 B O/M Jii¥ It
(Sintering temperature)/C (Titanium doped quantity) /% (Microsphere density) /% (Atom ratio)

1 1250 0.3 97. 6 1. 991

2 1250 0.5 97.7 1. 990

3 1250 0.7 97.9 1. 995

4 1350 0.3 96. 8 1.993

5 1350 0.5 97.4 1. 991

6 1350 0.7 97.8 1. 990

7 1450 0.3 96. 8 1. 996

8 1450 0.5 97. 4 1. 997

9 1450 0.7 97.8 1. 995

10 1550 0.3 96. 9 1. 998

11 1550 0.5 97.5 1. 995

12 1550 0.7 97.9 1. 996
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Fig. 3 Metallographic examination of Ti-doped UQ, microspheres prepared by sintering at different temperatures
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Fig.4 Surface appearance of Ti-doped UQO,

microspheres chemically poliched with concentrated

H, SO, (w=70%)-w=30%H,O, for different time
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Fig.5 Surface appearance of Ti-doped UO,
microspheres chemically polished with concentrated
HNO, (w=68%)-H, O for different time
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