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Fig. 1 X-ray diffraction( XRD) patterns of Cu/P25with different

content of Cu loaded
a)P25, b)1% Cu/P25, ¢)2% Cu/P25, d)2.5%
Cu/P25, e)3% Cu/P25, £)4% Cu/P25
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Fig. 2 Transmission electron microscope (TEM) image
of Cu/P25 with different method and Cu source
a) 2.5% Cu/P25 by Cu(OAc), impregnation;
b) 2% Cu/P25 by Cu(OAc), photodeposition;
¢) 2% Cu/P25 by CuCl, photodeposition;
d) 2% Cu/P25 by Cu(NO,), photodeposition
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Fig. 3 Transmission electron microscope (TEM) images of Cu/P25 with different content of Cu loaded
a) 1% Cu/P25; b) 2% Cu/P25; ¢) 2.5% Cu/P25; d) 3% Cu/P25; e) 4% Cu/P25
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F 1 RE CwP25 5 P25 Btk RER (BET) & Cu LfRE =
Table 1 Specific surface area (BET) and Cu contents of various Cu/P25 and P25 samples

) theoreticalamount measured valueof Cu/(Wt% ) Syp/(m® + g7')
Samples Preparationmethod Cu source
of Cu/(wt% ) (ICP-AES)

P25 —_— —_— —_— —_— 50. 4
Cu/P25 photodeposition Cu(OAc), 1.0 1.2 48.0
Cuw/P25 photodeposition Cu(OAc), 2.0 2.4 47.8
Cu/P25 photodeposition Cu(OAc), 2.5 3.2 47.4
Cu/P25 photodeposition Cu(OAc), 3.0 3.9 46.5
Cu/P25 photodeposition Cu(OAc), 4.0 4.7 45.2
Cu/P25 impregnation Cu(OAc), 2.5 2.2 47.17
Cu/P25 photodeposition CuCl, 2.0 2.2 46.8
Cu/P25 photodeposition Cu(NO;), 2.0 2.3 47.1
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Fig. 4 Effect of Cu-loading content on TiO, photocatalysts
on H, generation

Reaction conditions; 0.1 g catalyst, 50 mL 20 vol% methanol

aqueous solution, 300 W Xe lamp
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Fig. 5 Photocatalytic acticities for H, evolution on Cu/ P25,
Pt/ P25 and P25 photocatalysts prepared by different methods
a) P25; b) 2.5% Cu/P25 by Cu(OAc), impregnation;
¢) 2% Cu/P25 by CuCl, photodeposition;d) 2%
Cu/P25 by Cu(NO; ), photodeposition; e) 2%
Cu/P25 by Cu(OAc), photodeposition; f) 0.5% Pt/P25
Reaction conditions; 0.1 g catalyst, 50 mL 20 vol% methanol
aqueous solution, 300 W Xe lamp
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Table 2 Metal dispersion (TPx) of Cu/P25 photocatalysts prepared by different copper source

Samples Cu source Preparation method Cu dispersion/%
Cu/ P25 Cu(OAc), photodeposition 2.24
Cw/ P25 Cu(NO;), photodeposition 1.93
Cuw/ P25 CuCl, photodeposition 1.54
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Preparation of Nano Copper with High Dispersion and Its Effects on

Photocatalytic Hydrogen Production on Cu/TiO,

YANG Yu, XIA Long-fei, FAN Ze-yun, CHEN Wei, CHEN Xiao-ping,
YUAN Jian, SHANGGUAN Wen-feng "
( Research Center for Combustion and Environment Technology, Shanghai Jiao Tong University,
Shanghai 200240, China)

Abstract; Copper nanoparticles was loaded on the P25 by impregnation mothed and photodeposition mothed, re-

spectively. The prepared samples were characterized by XRD, TEM, BET and TPx, and their activity was evalua-

ted by photocatalytic hydrogen evolution from water splitting. Compared to impregnation mothed, the photodeposi-

tion mothed gave rise to high dispersion and uniformity of Cu nanoparticles on the surface of P25, and the photoca-

talytic activity and the dispersion were affected by different copper sources. It was found that Cu/P25 prepared with

Cu(OAc), by photodeposition had excellent photocatalytic activity, and the rate of hydrogen evolution on 2% Cu/

P25 was 782.2 pmol/h, being approaching to the activity of Pt/P25.

Key words: hydrogen energy; photocatalysis; Cu/P25; high dispersion



