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Abstract— The possibility of preparing nanophase titania powder was examined by investigating the effect of vibratory
milling on the characteristics of TiO, powder. The starting powder with a mean particle size of 3.42 um showed a fast rate
of particle-size-reduction at the early stage of milling. By further milling, the milling rate decreased significantly and the
mean particle size approached a constant value of 0.2 um. Prolonged milling produced narrower particle size distribution.
According to XRD results, it was observed that the diffraction lines became broader with increasing milling time. The crys-
tallite size of 600 nm at a starting powder decreased rapidly at the early stage of milling and it approached nanophase re-
gion of about 20 nm. Nonuniform strain increased continuously with milling time. The results show that nanophase titania

powder was prepared by vibratory milling.
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Fig. 1. XRD pattern of TiO, raw powder which have mostly rutile
phase(Rare Earth Metallic Co.).
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Table 1. XRD conditions for crystallite size and nonuniform strain

measurement
Radiation Cu-Ka
Tube voltage 40kV
Tube current 100mA
Divergence slit 1°
Receiving slit 0.5°
Sollar slit 1°
Step scan 0.01°
Fixed time 3sec
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Fig. 2. Variation of particle size distribution with vibratory milling
time.
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Fig. 3. SEM micrographs of TiO, powders at different vibratory
milling time.
(a) Oh, (b) 5h, (c) 10h and (d) 30 h.
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Fig. 4. XRD profile variation of rutile (110) plane with vibratory
milling time.
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Fig. 5. Plots of (B-cos8/A)’ versus (sin6/A)’ for TiO, powders at dif-
ferent vibratory milling time.
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Fig. 6. Variation of particle size, crystallite size and nonuniform
strain with vibratory milling time.
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