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Fig.1 SEM morphologies of Ths07-18%TiO, powder milled with
different time: (a) 0 h, (b) 4 h, (c) 8 h, (d) 24 h, (e) 48 h,
and (f) 96 h
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Fig.2 Particle size vs milling time
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Fig.3 XRD patterns of ThsO7-18%TiO, powder milled with

different time
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Fig.4 Curves of the crystalline size and the lattice distortion of

Th,O7 phase vs. milling time
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Th,0;-TiO; Mixture Powders Prepared by High Energy Ball Milling

Wang Ke!, Liu Tengjiao®, Ran Guang®, Luo Yong*, Lu Jungiang? Li Ning*, Wang Lumin®
(1. Xiamen University, Xiamen 361102, China)

(2. Shanghai Nuclear Engineering Research and Design Institute, Shanghai 200233, China)

Abstract: The nanocrystalline powders of Th,O7-18wt%TiO, were prepared by high energy ball milling. Systematical investigations were

carried out on microstructure, particle and grain size, lattice distortion and morphology of the Th;O7-18wt%TiO, milled powders using

laser particle analyzer, X-ray diffraction, transmission electron microscopy and scanning electron microscopy. The results show that the

nanocrystalline and nanoparticle powders are synthesized and microstructure is homogeneous after high energy ball milling. With the

increase of ball milling time, the diffraction peaks of Th,O; phase are broadened gradually and move to large angles. Meanwhile, the

diffraction peaks of TiO, phase weaken gradually and disappear after 4 h milling. At the initial stage of ball milling, both particle size and

crystalline size decrease significantly, then the sizes decline slowly and tend to be stable at the late stage of ball milling. After 96 h milling,

the average particle size and crystalline size are 200 nm and 95 nm, respectively. The lattice distortion is up to 1.35%. The reason of solid

solution of TiO, and nanocrystalline formation and the mechanism of microstructure evolution were also discussed.
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