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1.1 RA BB & BT S SCH 5] BCTTRE S 4. FREL1.00 g BY Degussa
P25 TiO, (f&[E) , JA 13.34 mL 1. 93 x 10 ~* mol/L SR, INZEE /KM B E 80 mL, HEFE T LA 250
W B R REATEIE 10 h, fEAUTRRAE Tio, 3R1H, Uk, VRS T 393 K T4 10 h, BI85 P it 7341
90.5% B Pv/ TiO, JGAHEALH.

1.2 SBEAR R EAERME SR 250 W s HORET, KOV 4s A 170 mL AT FH# Y pyrex Bk,
FNFRIA 100 mL. SN AT ZEUEAEF) 2 min, T8 E AT 30 min, DARZE R BIA R R E S
iR R PR AL R IR A . S S AR A5 3 AT, Rl 284 TCD, 2 A
L BN 13X AP0 EE. e A RO E S coD fEH COD-571 I fkap TR U I E 1Y
WE, SRMNEERRE D, 45580 mg /L 1HE.

1.3 TiO, fE By 4] & K i ZF a4 B SnO, FHIEIE (1 em x 3 em) 7R 7 I Ve TR E
KM EB FAGE G R . ¥ P25 Ti0, 0. 080 g 5 10 mL Jo/K ZBEIR &8 7 43 8L 30 min, B>
O 0. 40 mL i EEVEE M B b, fFTR)5, T 673 K 4B 30 min, B E—um5 ] H—4R
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HL R G EL A, DU AR BT ) T A F AR IR A F R P 15 A 6 h.
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Fig.1 Amount of photocatalytic H, generation as a Fig.2 COD value of reaction solution as a function of
function of reaction time reaction time
Solution 100 mL; m(Pt/Ti0,) =0.040 g; ¢, =0. 0600 Solution 100 mL; m(Pv/TiO,) =0.040 g; ¢, =0. 0600
mol/L. a. Glucose; b. sucrose. mol/L. a. Sucrose; b. glucose.
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Fig.3 Initial rate of photocatalytic H, generation as a

function of ¢, ( Glucose)

Solution 100 mL; m(Pv/TiO,) =0.040 g; :=0.5 h.
Langmuir-Hinshelwood 3¢ 22 3057 18 1 £k PR 55 /)
ST H R RS I B % & (Glucose) =
5.90 x 10" mol/min, K, ( Glucose) = 1.42 x 10’
L/mol, k(Sucrose) =4.0 x 10" mol/min, K, ( Su-
crose) =1.37 x 10> L/mol.
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Initial rate of photocatalytic H, generation as a
function of ¢, ( Sucrose)

Solution 100 mL; m(Pt/TiO, ) =0.040 g; 1 =0.5 h.
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Fig.5 Photocurrent-potential curves of
TiO, electrode
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Electrolyte solution: 0.250 mol/L Na,HPO,. a. Blank;

b.
d.

f.

0.0600 mol/L glucose; ¢. 0.0800 mol/L glucose;
0.0200 mol/L sucrose; e. 0.0600 mol/L sucrose;
0.1000 mol/L sucrose; g. 0.1000 mol/L glucose.
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Photocatalytic Hydrogen Generation Using Glucose and Sucrose
as Electron Donors over Pt/TiO,

LI Yue-Xiang'* , XIE Yan-Zhao', PENG Shao-Qin', LU Gong-Xuan®, LI Shu-Ben’
(1. Department of Chemistry, Nanchang University, Nanchang 330047, China;
2. State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract Using glucose and sucrose as the electron donors, the photocatalytic hydrogen evolution over Pt/
TiO, was investigated. Glucose and sucrose enhance notably the activity for hydrogen generation. The amounts
of produced H, increase almost proportionally to time within 5 h irradiation in the reaction systems of the two
electron donors. The effect of the initial concentration of glucose and sucrose on the reaction rate is consistent
with the Langmuir-Hinshelwood kinetic model. After 5 h irradiation, the COD ( chemical oxygen demand) in
the reaction system of glucose and in that of sucrose decrease by 33.2% , 11. 4% respectively. The effect of
electron donors on the flat-band potential of conduction band of TiO, electrode was investigated. The flat-band
potential of conduction band of TiO, electrode in the presence of the electron donors shifts negatively, and the
shift in the presence of glucose is larger than that in the presence of sucrose due to glucose having a larger
adsorption amount on Ti0,.
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