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Fig. 1 Effect of gas dissolved in the solution
on the rates of hydrogen evolution
Reaction conditions: 60 mL 0.01 mol - L7 glucose solution,
irradiation time 1 h, 20 mg 0.5% Pv/TiO,, pH 5

(The * indicates that no hydrogen evolution was observed. )
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Fig. 2 Effect of pH value of the solution on the rates
of hydrogen evolution
Reaction conditions: 60 mL 0.01 mol - L_]glucose solution ,

irradiation time 1 h, 20 mg 0.5% Pv/TiO,
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Fig. 3 Effect of cocatalyst loaded on the rate
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of hydrogen evolution
Reaction conditions; 20 mg 0.5% M/TiO,(M =Pt, Au,
Pd, Rh), 60 mL 0.01 mol - L™" glucose solution,
irradiation time 1 h
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Table 1 Rate constant k (h™") of the photocatalytic reaction between various electron donors and H,0

at different temperatures

Temperature Rate constant (h™")
(K) Glucose Glucuronic acid Gluconic acid Lactone
333 1.2x107° 1.4x10°° 3.9x10°° 4.4x10°°
318 8.7x107¢ 1.1x107° 3.7x107° 3.8x107°
295 7.0%x107° 7.5%107° 2.5%x107° 2.4%x107°
273 5.4x107° 7.2x10°° 1.6 x107° 1.4x10°°

Reaction conditions: 60 mL 0.01 mol + dm ™ electron donor solution, 20 mg 0.5% P/TiO,
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Table 2 Apparent activation energy (kJ + mol ™)
of the photocatalytic reaction between various

electron donors and H,0

Apparent activation
Electron donors .
energy (kJ « mol ™)

Glucose 9.5
Glucuronic acid 8.6
Gluconic acid 11.9
Lactone 15.0

Reaction conditions: 60 mL 0.01 mol - L™" electron
donor solution, 20 mg 0.5% (wt) Pv/TiO,
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Fig.4 Amount of hydrogen Evolved Curves as a function
of reaction time
Reaction conditions: 60 mL 0.01 mol - L.™" electron

donor solution, 20 mg 0.5% Pv/TiO,
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Fig. 5 Infrared spectra of products (or intermediates) and various

electron donors adsorbed on Pt/TiO,.
(a) glucose, (b) gluconic acid, (c) glucuronic acid,

(d) lactone, (e) Pt/TiO, (f) products or intermediate products.
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Photocatalytic Hydrogen Evolution over M/TiO,
(M = Pt, Pd, Au, Rh)
with Glucose as Electron Donor

ZHANG Xiao-jie ""*, CHU Guo-hai ', Li Shu-ben ', LV Gong-xuan'*
(1. State Key Laboratory for Oxo Synthesis and Selective Oxidation , Lanzhou Institute of Chemical Physics ,
The Chinese Academy of Sciences , Lanzhou 730000 , China ;
2. Graduate school of the Chinese academy of Sciences, Beijing 100049 , China)

Abstract: With glucose as an electron donor, the photocatalytic activity for hydrogen evolution over M/TiO, (M =
Pt, Au, Pd and Rh) has been investigated. The effects of gas dissolved in the solution and pH value of the solution
on the rates of hydrogen evolution have been studied. The experiments show that hydrogen can be produced effi-
ciently under irradiation over M/TiO, (M = Pt, Au, Pd and Rh). The optimal pH value for hydrogen evolution is
about 5. Oxygen and carbon monoxide dissolved in the solution affect remarkably the photoactivity for hydrogen evo-
lution. By comparing various donors, we speculate that glucose may be oxidized through glucuronic acid.

Key words: Glucose; Titanium dioxide; Photocatalysis; Hydrogen evolution



