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Abstract:
(PCM). Cu ion as an effective dopant was loaded onto Sr;Ti,0; catalyst. Cu/Sr;Ti,O; catalyst was applied in the mixture

Sr;Ti,0, photocatalyst with perovskite-layered structure was synthesized by polymerized complex method

of water and methanol, methanol was used as a sacrificial agent under ultra-violet irradiation, and the catalyst was
characterized by XPS, XRD, and UV-Vis DRS. The results showed that Cu existed in several kinds of valence and the
photocatalytic activity of Cu/Sr;Ti,0; was superior to that of pure Sr;Ti,O,. Cu* and adsorbed oxygen can accelerate the
interfacial electron transfer. When the amount of Cu was 1.5%(w), the best catalytic effect was obtained and the stable
average hydrogen evolution rate was about 550—600 pmol -h™. The Cu/Sr,;Ti,O; after reduction attained the highest
hydrogen evolution rate that was close to 1140.8 wmol-h™.

Key Words: Perovskite; Water splitting; Hydrogen;

Photocatalysts;  Sr;Ti,0;
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Fig.1 Time courses of the rates of H, evolution (v)
over Sr;Ti,0; with different Cu-loading amounts
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Fig.2 The rates of H; evolution (v) of 1.5%Cu/Sr;Ti,0;,
before and after reduction
(a) pure Sr3Ti,07; (b) 1.5%Cu/Sr;Ti,07;
(c) 1.5%Cu/Sr;Ti,0; reduced by H,
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Fig.3 XRD patterns of pure Sr;Ti,0; and 1.5%Cu/
Sr;Ti,0; before and after reduction
(a) pure Sr;Ti,07; (b) 1.5%Cu/Sr;Ti,07;

(c) 1.5%Cu/Sr;Ti,0; reduced by H,
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Table 1 Fitting results of Cu 2p;,XPS
1.5%Cu/Sr;Ti,0, Ey/eV

Copper species Mass fraction (%)

before reduction 933.1 Cu* 48.5
932.2 Cu* 51.5

after reduction 933.2 Cu* 39.1
932.4 Cu* 60.9

£2 O1sHIXPSHIGHER
Table 2 Fitting results of O 1s XPS
1.5%Cu/Sr;Ti,0,  Eg/eV

Oxygen species Volume fraction(%)

before reduction 529.2 lattice oxygen 53.6
531.2 adsorption oxygen 46.4

after reduction 529.3 lattice oxygen 44.4
531.4 adsorption oxygen 55.6
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Fig.5 UV-Vis diffuse reflection spectra of
the catalysts
(a) pure Sr;Ti,07; (b)1.5%Cu/ Sr;Ti,07;
(c) 1.5%Cu/ Sr;Ti,0; reduced by H,
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