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Doping Effect of Zr on the Transformation between Anatase and Rutile

Shigenori MATSUSHIMA, Akane DOI, Kenji OBATA

Abstract

Undoped , Zr-doped and Hf-doepd TiO, powders were prepared from a sol-gel method and the effect of Zr and Hf additives on the

anatase-rutile transformation was characterized using an X-ray diffractometer and a thermal analysis apparatus. As the results, for undoped

anatase the ratio of rutile phase to anatase phase gradually increased with calcination temperature above 500 °C and all diffraction peaks were

assigned to rutile phase after calcined at 800 °C in air. On the other hand, for Zr-doped and Hf-doped TiO, powders the anatase-rutile

transformation was remarkably suppressed and a large amount of anatase remained even after calcined at 800 °C in air.
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Fig. 1 TG curve for undoped and 2.5% Zr-doped TiO,.
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Fig. 2 DTA curve for undoped and 2.5% Zr-doped TiO,.
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Fig. 3 XRD patterns for undoped TiO, after calcined in
the temperature range of 100 to 800 °C for 1h in air.
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Fig. 4 XRD patterns for 2.5% Zr-doped TiO, anatase
calcined in temperature range of 300 to 800°C for 1h in air.
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Fig. 5 Crystallite size of anatase vs. calcination
temperature for undoped and 2.5% Zr-doped TiO,.
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Fig. 6 Crystallite size of rutile vs. calcination temperature
for undoped and 2.5% Zr-doped TiO,.
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Fig. 7 XRD patterns for undoped, 2.5, 5.0 and 7.5%
Zr-doped TiO, calcined at 500°C in air.
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Fig. 8 Transformation rate for undoped, 2.5, 5.0 and 7.5%
Zr-doped TiO,.
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Fig. 9 XRD patterns for undoped, 2.5% Zr, Hf-doped
TiO, calcined at 700°C.
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Fig. 10 Transformation rate for undoped, 2.5% Zr
and Hf-doped TiO,.
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between anatase and rutile by doping of Zr or Hf.
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