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Preparation and Property of Oxygen-deficient Bi,WOg_
Photocatalyst Active in Visible Light
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Abstract: Oxygen-deficient Bi,WOq_, catalyst was prepared in situ by a solvothermal method using ethylene glycol
as the solvent. The physicochemical properties of the as-prepared catalyst were characterized by XRD, SEM, N iso-
thermal, XPS, ESR, UV-Vis DRS, PL and electrochemical analyses. The photocatalytic activity of catalysts was evalu-
ated by the degradation of gaseous benzene under visible-light irradiation (A > 400 nm). The results indicate that the
oxygen-deficient Bi,WOq_, with a larger specific surface area possesses Bi-O, and W-O, oxygen vacancies. The for-
mation of oxygen defects narrows optical bandgap of Bi,WOg and hinders photoinduced electron-hole pairs from re-
combination, which enhances the photocatalytic activity. The conversion and mineralization rates of benzene on the
as-prepared Bi,WOq_, are increased up to 52.5% and 80.6%, respectively, which are correspondingly 1.72 and 1.84
times as high as those on the pristine Bi WOg.
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Fig. 1 XRD patterns of the catalysts
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Fig. 2 SEM images of BWO (a) and BWO-v (b)
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Fig. 3 N, adsorption isotherm curves of the catalysts
Insert shows the corresponding pore size distributions
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Fig. 4 XPS (a-c) and ESR (d) spectra of the catalysts
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Table 1 XPS fitting data of catalysts
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BWO-v 164.15 135181 121 Bi,WOq, 4f5, 37.15 26053 1.00 Bi,WOq, 4fs, 530.69 47240  1.58  Ojyice. w-W
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Fig. 5 UV-Vis DRS of the catalysts

The inset is (ahv)’® vs photon energy (hv) plots for the corresponding
catalysts
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The inset shows schematic diagram of bandgap structure of Bi,WOs_,
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Fig. 7 Photoluminescence spectra (a) and photocurrent curves
of the catalysts (b)
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zene over catalysts under visible light irradiation (A > 400 nm)
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