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Fig. 1 XRD patterns of undoped and Zr-doped Bi,O; samples
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Fig. 3 UV-VIS diffuse reflectance spectra and band gap

(inset) of the samples
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Fig. 4 Photocatalytic degradation of samples to MO
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reaction cycles for photo-degradation MO under visible

light irradiation
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Fig. 7 Reaction mechanism of MO degradation by oxidation

process for the prepared Bi.Os-based photocatalysts
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PREPARATION OF ZIRCONIUM DOPED BISMUTH BY
COPRECIPITATION AND ITS PHOTOCATALYTIC
PERFORMANCE EVALUATION

Ma Ying, Jin Xiaoning, Zeng Sheng, Ma Yalu
(Institute of Science, Tianjin University , Tianjin 300354, China)

Abstract: The undoped and zirconium-doped bismuth oxide photocatalysts were prepared via coprecipitation process
with bismuth nitrate and zirconyl nitrate as raw materials and aqueous ammonia as precipitator. The as-prepared samples
were characterized by X-ray diffraction (XRD), transmission electron microscope (TEM), UV-VIS diffuse reflectance
spectra, respectively. And the photocatalytic reaction efficiency was evaluated using methyl orange as simulated
pollutant. The results show that zirconium-doped BiO; particles with a certain concentration Zr** solid solution are still
B-Bi,0; phase, which is consistent with the phase composition of the undoped bismuth oxide. The doping effects of Zr**
into Bi;0; led to the decrease of the particle size to a certain extent. The particle sizes of Zr**-doped Bi,0; are about 20
nm, compared with 27 nm of undoped Bi,0;.The uniform Zr distribution in the particles was achieved by the
coprecipitation process, and Zr'" ions entered into Bi,O; lattice structure and formed solid solution. The increased
concentration of zirconium into Bi,O; lattice enhances the lattice distortion of Bi,O; crystal. So the absorption edges of Zr-
doped Bi,O; samples shift to the visible light range, the band gap energy FE, of the samples decrease and the
photocatalytic degradation efficiency increase correspondingly. The results reveal that the sample with Zr: Bi mole ratio of
20: 80 exhibited the best photocatalytic performance. And the total degradation of methyl orange (MO) is up to 96% ,
the degradation rate is 16.7 mg/(h+g) under visible light irradiation for 1 h, which increase 41 times greater than that on
commercial P25. The photocatalytic degradation mechanism of MO is mainly due to the direct oxidation of light induced
vacancies, actually the light induced electrons react with oxygen to form hydroxyl radical, which is the necessary
complement for oxidation of MO degradation.

Keywords: bismuth oxide; coprecipitation; photocatalysis; MO; degradation



