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Preparation and performance study of

CaFe,0,-based composite photocatalysts
ZHANG Chunyan'?, LIU Zheyu?
(1. Shanxi Railway Vocational and Technical College , Taiyuan 030013, China ;
2. Institute of Coal Chemistry , Chinese Academy of Sciences , Taiyuan 030128, China)

Abstract: Cake,0,/CaSO,/Fe,0, ternary composite photocatalyst was synthesized by one-step hydrothermal method.
The sample only contained CaFe,0,, CaSO, and Fe,0;, without other impurities. CaFe,0,/CaS0,/Fe,0, ternary com-
posite photocatalyst was flower-like , mainly composed of some fine particles bonding together. The band gap(E,) of
Fe,0,, CaFe,0,, CaSO,, and ternary composite CaFe,0,/CaS0O,/Fe,0, photocatalyst were 1.83, 1.85, 3.69/4.29 and
1.35/2.64 eV, respectively. Compare with Fe,0,, CaFe,0,and CaSO,, the ternary composite CaFe,0,/CaS0,/Fe,0,
photocatalyst had strong absorption capacity of UV —visible light, strong charge transfer ability and high separation
efficiency, and was a potential UV-visible photocatalyst. The comparative study of photocatalytic experiment
showed that ternary composite CaFe,0,/CaSO,/Fe,0, photocatalyst had strong UV -visible photocatalytic activity in
the degradation of methyl orange organic dyes. Cyclic degradation experiments showed that CaFe,0,/CaSO,/Fe,0,
ternary composite photocatalyst had high stability. In the photocatalytic degradation process, the synergistic effects
of hole, hydroxyl radical and superoxide radical made the ternary composite CaFe,0,/CaSO,/Fe,0, photocatalyst had
high photocatalytic activity.

Key words: hydrothermal method ; photocatalyst;light absorption capacity ; methyl orange ; hydroxyl radical
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Fig. 4 Impedance spectroscopy (a)
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Fig. 5 Photocatalytic degradation curves(a) and
first-order kinetics curves(b)under UV irradiation
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Fig. 6 Photocatalytic degradation curves(a)and
first-order kinetics curves (b ) under visible light irradiation
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