47

Ti0, ZR—RELEERRERBEHOARRUXYS /2 )E—a Y
~ BiExnEx (V RV Ir nH) OHFMHE ~

AN OBER, R 3R, R KA
Preparation and characterization of (V, Zr)-codoped TiO, powders by polymerized complex method
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Abstract

Effects of the addition of V and/or (V, Zr) on the crystal structure and optical properties of TiO2 powders were investigated.
All powders used in the experiments were prepared by a complex polymerization. Precursors were calcined in air at temperatures
ranging from 500 °C to 800 °C for 1 h. Crystal phases and optical properties of the sample powders were identified using a powder
X-ray diffractometer and were measured using a UV-visible spectrophotometer, respectively. When undoped, V-doped, and (V,
Zr)-codoped TiO2 powders were calcined at 500°C or 600°C in air, anatase phase formed as the main phase; when calcined at
700°C, the anatase phase underwent a phase transition to the rutile phase. On the other hand, the anatase phase remained as the
main phase even after firing at 700 °C, although the rutile phase appeared in the sample with Zr added to the TiO2 powder. Even
after firing at 800 °C, the rutile phase and the anatase phase coexisted in almost the same amount. From diffuse reflectance spectral
measurements, the optical band gaps of TiO2 were estimated to be from 2.94 eV to 3.09 eV by Kubelka-Munk analysis; the band
gap of Zr-doped TiO: ranged from 2.94 eV to 3.09 eV. Adding V to TiO2 or Zr-doped TiO2 decreased the band gap of TiO2 (from
2.59 t0 3.02 eV). This result suggests the formation of V 3d gap states in the forbidden gap of TiO2. L*, a*, and b* color coordinate
values of the sample powders were then investigated using a spectrophotometer. The yellowness values (b*) were very low for the
undoped and Zr-doped TiO2 powders, but higher values were obtained for V-doped and (V, Zr)-codoped TiO2 powders than before
V addition.
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L* a* b*
500 °C 86.1 0.1 3.1

600 °C 88.5 -0.4 3.6
700 °C 88.5 -0.4 6.1
800 °C 88.8 -1.5 6.2

Table 2 Zr# E¥RiFm U =H 0 & EEEE
L* a* b*
500 °C 86.6 0.6 2.5
600 °C 89.0 0.9 2.3
700 °C 89.2 0.7 2.4
800 °C 89.2 0.3 2.6

Table 3 VEEMFML =EH O 6 EER
L* a* b*
500 °C 56.4 33 16.9
600 °C 50.8 33 15.9
700 °C 44.8 6.0 15.5
800 °C 32.9 5.8 8.8

Table 4 Zr & V ZXFmMLAHAB OB EER
L* a* b*
500 °C 56.1 2.7 14.4
600 °C 54.2 2.1 16.1
700 °C 45.1 6.2 15.3
800 °C 37.8 7.3 14.2
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