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Preparation and Photocatalytic Property of Hollow Sphere-Like ZnO/ZnAl,O,
Composite Photocatalysts with High Specific Surface Area
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Abstract: Zn0/ZnAl,0, composite photocatlysts were prepared via one-pot hydrothermal process by using glucose
as template and polyethylene glycol (PEG-4000) as dispersion agent after calcination at 500 °C for 4 h. The as-
prepared samples were characterized by XRD, SEM, TEM, BET, TG/DT and UV-Vis DRS. The results indicated
that the prepared Zn0/ZnAl,0, composite photocatalyst showed hollow microspheres shape with high specific
surface area. The photocatalytic activities of the as-obtained samples were evaluated by the degradation of Methyl
Orange (MO)in aqueous solution under simulated sunlight irradiation. The effects of calcination temperature, pH
value and amount of PEG on the photocatalytic degradation efficiency of MO were investigated. The results
showed that the highest photocatalytic degradation efficiency was observed at 10wt.% mass ratio of PEG to ZnO/
ZnAl,O, and pH value of 9 in the starting materials. The maximum photocatalytic decoloration rate of MO was
98.7% within 60 min at 0.5 g-L™" concentration of photocatlyst, which increased by 7.7% compared to that of

TiO, Degussa P-25 under the same conditions.
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Fig.1 XRD patterns of samples calcined at different

temperatures
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Fig.2 XRD patterns of samples synthesized at different
pH values
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Table 1 BET and Pore-structure data of samples prepared with different quantities of PEG

Sample Sper / (m?+g™) Adsorption average pore width / nm Pore volume / (cm*-g™) ( p./p=0.991 8)
Zn0/ZnAlL,0, 138.1 0.21
Zn0/ZnAlL,0, (5% PEG) 144.9 0.21
Zn0/ZnAlL0, (10% PEG) 158.3 0.35
Zn0/ZnAlL0, (20% PEG) 139.1 0.21
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Fig.4 Pore size distribution curves of samples prepared
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Fig.7 UV-Vis Diffuse Reflectance spectra of samples
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Fig.8 Effects of different calcination temperatures on
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Fig.9 Effects of different pH on methyl orange
degradation
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