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Fig. 1 UV-vis DRS spectra of TiSi,(a), P/TiO, (b),
Ga,0, N, (c) and TiO, N _(d)
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Fig. 2 Effect of reaction pressure on the photocatalytic
H, generation rate, TiSi,(a), Pv/TiO,
(b), Ga,0,,N (c) and TiO, N _(d)
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Fig. 3 The XRD pattern of TiSi, (a) and P/TiO,

(b) before reaction;

a’ and b’ represent the catalysts after reaction
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Table 1 The XPS data of Ga,0, N, and TiO, N before and after reaction

Peak [AT]% (before reaction) [ AT]% (after reaction)
Ga,0,N, 0ls 28.013 32.989
Nis 5.416 2.489
Cls 48.357 47.399
Ga3d 18.214 17.122
TiO, N, 0ls 50.464 52.095
Nis 1.076 0.854
Cls 19.388 17.890
Ti2p3 29.071 29.162

H: generation rate (mL/h)
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Fg. 4 Comparation of the photocatalytic hydrogen generation
rate of TiSi, (a) and Pt/TiO,(b) under high

pressure and standard atmosphere pressure (a’ and b’ )
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Table 2 The XPS data of TiSi, and Pt/TiO,before and after reaction

Peak [AT]% (before reaction) [AT]% ( after reaction)
TiSi, Ols 57.891 58. 864
Cls 48.357 47.399
Ti2p3 8.354 8.788
Si2p 20.377 20.248
Pv/TiO, Ols 49.852 54.203
Cls 32.613 30.902
Ti2p3 17.501 14. 867
pPaf7 0.034 0.028

57.891% , 49.852% 4 K F| 58. 864% , 54.203%.
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Investigation of Photothermal-catalytic Hydrogen Evolution

from Water Splitting under Different Pressure

LI Qiu-ye""*, DU Quan-chao', LU Gong-xuan'*

(1. State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics ,
Chinese Academy of Sciences, Lanzhou 730000, China;

2. Key Lab for Special Functional Materials, Minisiry of Eduction, Henan University, Kaifeng 475001, China)

Abstract; A new type of photothermal-catalytic water splitting reaction was conducted on a series of photocatalysts
(TiS,, PvTiO,, Ga,0, N_, TiO, N ) under visible light irradiation, and the results showed that the pressure had

a large effect on the photocatalytic activity of hydrogen evolution. There was almost no hydrogen production under

standard atmosphere pressure, while the highest apparent quantum yield of hydrogen production for TiSi, and Pt/

TiO, could achieve 22.01 and 12.32% under high pressure. The high pressure may be advantageous for the disso-

ciation chemical adsorption of water molecules on the photocatalysts.

Key words: Photothermal-catalysis; Water splitting; Hydrogen evolution; Pressure; Adsorption



