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Fig. S1 XRD patterns of TiO2 samples with different Cu loading.

The crystal structures of Cu-TiO2 samples and pure TiO2 were investigated by XRD. 

As shown in Fig. S1, all TiO2-based samples are mainly composed of rutile-phase TiO2 

(PDF#99-0008). Well-defined diffraction angles (2θ) at 25.303, 37.792, 48.035º can be 

indexed as the (1 0 1), (0 0 4), (2 0 0) planes of anatase phase TiO2.[1] 
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Fig. S2 N2 sorption isotherms of 0.399 wt% Cu-TiO2 and pure TiO2, measured at 77 

K.
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Fig. S3 TEM image of 0.399 wt% Cu-TiO2.
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Fig. S4 HAADF-STEM image of Cu-TiO2
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Fig. S5 Cooperative photoactivation process and regeneration process of Cu-TiO2
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Fig. S6 Fluorescence decay curves of pure TiO2 and 0.399 wt% Cu-TiO2.
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Table S1. Parameters from inductively couple plasma spectroscopy of Cu-TiO2

Sample Theoretial Cu ratio

(wt.%)

ICP tested Cu 

ratio

(wt.%)

pure TiO2 0.000% 0.000%

Cu-TiO2-1 0.242% 0.198%

Cu-TiO2-2 0.362% 0.354%

Cu-TiO2-3 0.483% 0.359%

Cu-TiO2-4 0.604% 0.399%

Cu-TiO2-5 0.725% 0.459%

Cu-TiO2-6 0.846% 0.498%
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Table S2. Table for the specific surface area and efficiency of hydrogen evolution of 

various materials

Materials Specific surface area (BET) The efficiency of hydrogen evolution Ref.
Co SA-TiO2 56 m2·g-1 1.682 mmol·g-1·h-1 [2]

Pt SA/Def-s-TiO2 78.6 m2·g-1 13.46 mmol·g-1·h-1 [3]
SAAg-g-CN 53.2 m2·g-1 0.498 mmol·g-1·h-1 [4]

Pt0.1-CN 95.3 m2·g-1 0.473 mmol·g-1·h-1 [5]
Ag@Ni/TiO2 31.3 m2·g-1 2.9339 mmol·g-1·h-1 [6]
a-MoSx/TiO2 31.3 m2·g-1 1.106 mmol·g-1·h-1 [7]
MoSx-rGO/

TiO2
50.1 m2·g-1 0.2066 mmol·g-1·h-1 [8]

Co-NG/TiO2 73.6 m2·g-1 0.67744 mmol·g-1·h-1 [9]
CuOx/TiO2 144.6 m2·g-1 0.1126 mmol·g-1·h-1 [10]

Cu-TiO2 159.02 m2·g-1 21.053 mmol·g-1·h-1 this work
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Table S3. The fitted PL decay results of pure TiO2 and 0.399 wt% Cu-TiO2 

Sample τ1(ns) τ2(ns) A1 A2 Decay Lifetime(ns)

TiO2 4.745 47.255 4945.279 4530.26 25.070

Cu-TIO2 4.259 46.145 5892.575 3550.06 20.007
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