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Abstract: CuO/Al,O; photocatalysts were prepared via one-pot hydrothermal process using glucose as template and
polyethylene glycol (PEG—4000) as dispersion agent after calcination at 600 C for 4 h. The as-prepared samples were
characterized by XRD, SEM, TEM, BET, TG/DTA and XPS. The effect of PEG—4000 on crystallite phase and BET was
observed. The photocatalytic activities of the as-obtained samples were evaluated by the degradation of methyl orange
(MO) solution under simulated sunlight irradiation. The effects of calcination temperature and addition of PEG—4000 on
the photocatalytic activity were investigated. The results show that the highest photocatalytic degradation efficiency is
observed when adding 10% (mass fraction) PEG—4000 into CuO/Al,O; in the starting materials and calcination
temperature of 600 ‘C. The maximum photocatalytic decoloration rate of MO is 96.7% within 60 min at photocatalyst
concentration of 0.5 g/L, which increases by 6.5% compared to that of the sample without PEG—4000 under the same
conditions.
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Fig. 1 XRD patterns of samples calcined at different

temperatures: (a) Without PEG—4000; (b) With 10%
PEG—4000
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Fig. 2 SEM and TEM images of sample with different
PEG—4000 contents: (a) SEM image, with 10% PEG—4000; (b)
SEM image, without PEG—4000; (¢) TEM image, with 10%
PEG—4000
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Table 1 BET and pore-structure parameters of samples
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Fig. 3 Nitrogen adsorption-desorption isotherms and pore
size distribution curve of samples: (a) Nitrogen
adsorption-desorption isotherms; (b) Pore size distribution

curve
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Fig. 4 TG-DTA curves of precursor samples
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Fig. 5 XPS survey spectra of sample: (a) Full XPS spectrum;
(b) Cu 2p spectrum
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Fig. 6 Effects of PEG—4000 and calcination temperature on
methyl orange degradation: (a) Without PEG—4000; (b) With
10% PEG—4000
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