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Table 1 Relationship between the Calcinating Temperature and Grain Size for Pure TiO:,
Co-precipitated Fe-TiO: and Step Precipitated Fe-TiO.

calcinating temperature/ C 250 400 500 600 700
grain size for pure TiO2/nm 22.1 25.4 34.2 70.6 230.1
grain size for co-precipitated Fe-TiO: /nm 21.6 23.8 30.8 53.9 189.7
grain size for step precipitated Fe-Ti02/nm 13. 8 28.5 56.8 144. 6
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The Thermal Analysis, Crystal Growth and Structure Transformation
of Nano-scale TiO; Prepared by TiCls Hydrolysis

YUE Ling-Hai* SHUI Miao XU Zhu-De
( Department of Chemistry, Zhejiang University, Hangzhou 310027)

ZHENG Yi-Fan
( Institute of Petroleum and Geology, Hangzhou 310023)

Nano-scaled pure and iron doping Titanium Dioxide prepared by TiCls hydrolysis were obtained.
Two methods, step precipitation and co-precipitation, were applied in preparing the iron doping
samples. The crystallization and decomposition processes were extensively investigated by methods of
X-ray diffraction and TEM. The grain sizes under series of calcinating temperatures were computed
according to Voigt function analysis. The results of TEM images also justified the computed grain
size. The results showed that Titanium Dioxide prepared by TiCls hydrolysis is amorphous, and that
no obvious crystallization temperature or exothermic peaks were observed, contrary to the some
previous reports. The computation applying the nuclei growth equation showed that the crystal grain
growth of the pure and co-precipitation samples can be divided into 2 steps. The growth activation
energy of the former step is 10. 7kJ * mol~' and 8. 6k]J * mol ', respectively and that of the latter
step is 111. 6k]J * mol~'. As to the step precipitation samples, there showed no obvious difference in
crystal growth activation energies for the 2 steps, and for the transformation of anantase to rutile was
almost completed before 600°C. There was evidence that the iron doping accelerated the transfor-

mation of rutile to anatase and this is especially obvious in step precipitation samples.
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