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Abstract: SrTiOj3 photocatalysts were prepared by a sol-gel method, and nitrogen-doped SrTiO3 were
further prepared by a solid phase method. Nitrogen-doped SrTiOj3 loaded with Pt were prepared by
photodeposition method and hydrogen reduction method. These photocatalysts were characterized by
XRD, SEM, UV-Vis diffuse reflectance spectra, fluorescence spectrum and the photocatalytic hydrogen
generation activities were investigated under visible light irradiation. The effects of different nitrogen
sources, doped content, calcination temperature and the content of loaded Pt on the hydrogen gener-
ation activity of catalysts were investigated. The results indicate that three nitrogen source reagents
demonstrate different doping effect, i.e. hexamethylenetetramine(HMT)>EDTA >urea and the doping
effect of EDTA is slightly lower than HMT. On the condition that the nitrogen source is HMT, the mass
proportion of SrTiO3 and HMT is 1:3, and the calcination temperature is 450°C, the optimized photo-
catalytic hydrogen generation activity of photocatalysts can be achieved. The photocatalytic hydrogen
generation activity is greatly improved by loading metal Pt. The photocatalytic activity of photocata-
lysts prepared by hydrogen reduction method is better than that prepared by photodeposition method.
On the condition that the optimized loaded content is 2wt%, the hydrogen generation amounts of these

two photocatalysts are up to 6.89mmol and 2.24mmol within 6h respectively, which are 12 times and 4
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times more than that of the unloaded Pt samples.
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Table 1 The experiment conditions and numbers of as-prepared samples”

Samples(Experiment conditions) Number Samples(Experiment conditions) Number
SrTiO3(800°C) #1 N-SrTiOs (HMT, 1:3, 450°C) #2
N-SrTiOs(NHz2)2CO, 1:3, 450°C) #3 N-SrTiO3(EDTA, 1:3, 450°C) #4
N-SrTiOs(HMT, 1:1, 450°C) #5 N-SrTiO3(HMT, 1:2, 450°C) #6
N-SrTiOs(HMT, 1:4, 450°C) #7 N-SrTiOs(HMT, 1:3, 400°C) #8
N-SrTiOs(HMT, 1:3, 425°C) #9 N-SrTiOs(HMT, 1:3, 500°C) #10
N-SrTiOs(HMT, 1:3, 600°C) #11 Pt/N-SrTiOs(HMT, 1:3, 450°C, 0.5wt%) #12
Pt/N-SrTiO3(HMT, 1:3, 450°C, 1wt%) #13 Pt/N-SrTiOs(HMT, 1:3, 450°C, 2wt%) #14
Pt/N-SrTiO3(HMT, 1:3, 450°C, 3wt%) #15

*HMT, (NH2)2CO, EDTA represent the nitrogen sources, 1:1~1:4 represent the mass ratio of SrTiO3 and nitrogen sources,

400~600° C represent the calcination temperature, 0.5wt%~3wt% represent the content of loaded Pt
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Fig. 1 XRD patterns of the samples #1, #2 and #13
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Fig. 2 SEM image of the sample #13
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Fig. 3 UV-Vis diffuse reflectance spectra of the sam-
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Fig. 4 Fluorescence spectra of the samples

0.6}

os} o
g #4
£ 04t
T 03l
z #3
g .0 ¥ B,
< 01} T

—
(wfé? . .

o F

0 1 2 3 4 5
Reaction time/h

H 5 REAEBR SrTiOs Hffe =& s
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Fig. 6 Photocatalytic hydrogen generation activities
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