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Abstract: SrZrO; and SrZrO; N, were synthesized via precipitation and solid-state reaction method, respectively,
and SrZrO;_N,-TiO,_ N, heterojunction composites were then fabricated from the as-obtained SrZrO;_N, by sol
coating. The samples were characterized by XRD and UV-Vis DRS. The XRD results show that the as-
synthesized composite photocatalysts are mainly composed of perovskite SrZrO; and anatase TiO,. The UV-Vis
DRS results indicate that the visible light absorption ability of single photocatalyst can be remarkably improved
by nitrogen doping, compositing, and noble metal loading. The effects of the amount of nitrogen source (HMT),
calcination temperature, calcination time, calcination atmosphere, noble metal, and loading method on the
photocatalytic activity were studied. The amount of H, evolution under simulated sunlight irradiation is 0.61

mmol +h™-g,™

using SrZr0;_ N,-TiO, N, under the optimized reaction condition with the nitrogen source amount
of 2 g, the calcinations temperature of 450 °C, the calcination time of 1 h, and the calcination atmosphere of air.
The comparison of photocatalytic activity of the catalysts loaded by Pt, Ru, Au and Ag reveals that the activity
improvement is in the order: Pt>Au>Ru>Ag. The photocatalytic activity is improved greatly by all reduction

methods such as photo-reduction, chemical reduction and wet hydrogen reduction, however, the photo-reduction
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treatment results in the best activity. Under the optimal loading amount of 1wt%, the amount of H, evolution is

14.1 mmol-h™- g™
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Fig.2  UV-Vis diffuse reflectance spectra of the samples
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Table 1 Comparison of different photocatalytic hydrogen production activities

Photocatalyst H, / mmol
SrZrO; 0.052
TiO, 0.1
TiON, 0.25
SrZrO; N, 0.15
SrZrg95Y 00s05.N,-T10,, N, 0.61
Ru/SrZrjesY 00503.N,-TiO, N, (Ho-reduction) 4.43
Au/SrZryesY 00503.N.-TiO, N, (Ho-reduction) 6.13
Pt/SrZr95Y 00s05-N,-Ti0o,N,(H,-reduction) 7.84
Ag/SrZr95Y 00505 N,-Ti0, N, (Hp-reduction) 1.44
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Fig.3 Influence of HMT contents on photocatalytic
hydrogen production activity
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Fig.6 Influence of loading methods on photocatalytic
hydrogen production activity
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Fig.7 Influence of noble metal loading on photocatalytic

hydrogen production activity
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