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Preparation and Photocatalytic Properties of Magnetically Separable
Visible-Light Photocatalyst BiVO,/Fe;0,
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Abstract: A magnetically separable visible-light photocatalyst BiVO,/Fe;0, was prepared by ultrasonic method.
Magnetite Fe;O, permits easy recovery after photocatalytic degradation process by magnetic force. The as-prepared
composites were characterized by X-ray diffraction (XRD), UV-Visible diffuse reflectance spectra (DRS), Fourier
transform infrared spectroscopy  (FTIR), transmission electron microscopy (TEM) and magnetic property
measurement system (MPMS). The photocatalytic activities were evaluated by degradation of methylene blue (MB)
aqueous solution under visible light (A>400 nm). Photocatalyst with BiVOy/Fe;0, mass ratio of 5:1 showed the
highest degradation rate up to 92.0% in 5 h, while the degradation rate with BiVO, was 72.5% . The results
indicate that Fe;O4 acts not only as magnetic particles but also as a promoter. The photocatalyst can be easily
separated by an external magnetic field and re-dispersed into aqueous solution by stirring after removal of
external magnetic field. The photocatalyst can be reused three times without considerable loss of activity and the

photocatalyst still has a degradation rate of 80% in 5 h.
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Table 1 BET surface area and pore parameters of Fe;O, BiVO, and BiVO,/Fe;O, with different mass ratios

Sample BET Surface Area / (m*-g™) Average pore size / nm
Fe;0,4 58 16.46
BiVO, 1 4.60

Maivo, /M 0,=1 14 13.90

Miivo, M. 0,=3 13 12.47

My, M 0,=5 9 13.20

My 4 11.80

My 2 11.43
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Fig.2 TEM image of BiVO/Fe;04(5:1) composite particle
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Table 2 Magnetic properties of Fe;O, and BiVO,/Fe;045:1) composite photocatalyst

Sample Coercivity H. / Oe Remanent magnetization M, / (emu-g™) Saturation magnetization M, / (emu-g™)
Fe;0, 27.38 1.91 34.20
BiVOJ/Fe;0, 12.66 0.18 10.52
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Fig.4 FTIR spectra of Fe;O4(a), BiVO,(b)and
BiVO./Fe;04(5:1)(c)
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