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Effects of preparation methods on photocatalytic activity of
LaFeO; under visible light irradiation
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Abstract: LaFeO; catalysts were prepared by four kinds of methods to explore the effects of preparation methods on
structure and performance of LaFeO; catalyst. The samples were characterized by X-ray diffraction, UV-visible diffuse
reflectance spectrum, photoluminescence spectrum, scanning electron microscopy and Nj-adsorption. The photocatalytic
activities of different catalysts were investigated by utilizing rhodamine B as degradation agent under visible light
irradiation. The results show that the sample prepared by coprecipitation method exhibits the highest activity and has the
largest crystallite size, and after reaction for 140 min, 53.6% of rhodamine B is decolored; while for catalyst prepared by
the citric acid complexation, the decoloration ratio is only 9.0%, though the latter has a higher surface area and smaller
crystallite size than the former. The results suggest that smaller crystallite size and higher surface area are not always
favorable to photo catalytic activity of a catalyst, other factors, such as large crystallite size and regular morphology, also
play a crucial role.
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Fig.1 XRD patterns of LaFeO; catalysts prepared by different
methods: (a) Citric acid complexation; (b) Infrared-assisted
sol-gel; (c) Citric acid-ethyleneglycol complexation; (d)

Coprecipitation
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Fig.2 Effects of temperatures and precipitators on LaFeQO;
catalysts: (a) 600 C, 8 h, Na,CO3; (b) 700 C, 8 h, Na,COj3; (c)
800 °C, 8 h, Na,COs; (d) 900 C, 8 h, Na,COs; () 800 C, 8 h,
NaHCOs; (f) 800 C, 8 h, NaOH; (g) 800 C, 8 h, CO(NH,),
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Fig.3 SEM images of LaFeO; catalysts prepared by different methods: (a) Citric acid complexation; (b) Infrared-assisted sol-gel; (c)

Citric acid-ethyleneglycol complexation; (d) Coprecipitation
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Fig.4 SEM images of LaFeO; catalysts prepared with
different precipitators at 800 ‘C for 8 h: (a) NaHCOs; (b)

NaOH; (c) CO(NH,),
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Fig.5 UV-vis diffuse reflection spectra of LaFeOj; catalysts
prepared by different methods: (a) Citric acid complexation; (b)
Infrared-assisted (c) Citric

sol-gel; acid-ethyleneglycol

complexation; (d) Coprecipitation
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Fig.6 Photoluminescence spectra of LaFeO; catalysts

prepared by different methods: (a) Citric acid complexation; (b)

Infrared-assisted sol-gel; (c¢) Citric acid-ethyleneglycol

complexation; (d) Coprecipitation
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Fig.7  Decolorzation ratio of Rhodamine B by LaFeO;
catalysts prepared by different methods: (a) Citric acid
complexation; (b) Infrared-assisted sol-gel; (c) Citric
cid-ethyleneglycol complexation; (d) Coprecipitation; (e¢) Blank,

irradiation free catalyst
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Table 1 Specific surface area and decolorzation ratio of

LaFeO; catalysts prepared by different precipitators

Precipitator Specific szurfallce Decolqrzation
area/(m™g ) ratio/%
Na,COs 0.4 53.6
NaHCO; 0.4 48.5
NaOH 1.0 46.2
CO(NH,), 0.5 49.1
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