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1. Supporting Figures 

 

 

 

Fig. S1. The fitting straight line of the hydrogen injection volume and the hydrogen production area, and 

inset showing the corresponding fitting information. 

 

 

 

 
Fig. S2. The X-ray diffraction patterns of the TiO2@0.2at% ZIF-67 post-annealed at different 

temperature, and (b) TCNy samples with different molar ratio of Co/Ni. 
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Fig. S3. The TEM images of the (a) pristine TiO2, and the TiO2 loaded with (b) 0.2 at% and (c) 0.5 at% 

ZIF-67. 

 

 

 

 

 

 

 

 

Fig. S4. The UV−visible diffuse reflection spectra of the TCNy samples with different molar ratio of 

Co/Ni with the total Ni+Co ratio to that of TiO2 is 0.2 at%. It could be observed that the absorption in 

the visible region decreased a little bit with the increasing Ni concentration. 
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Fig. S5. The comparison of the XPS results of TiO2@Co0.5Ni0.5S-PC (TCN5) and Co0.5Ni0.5S-PC. 

 

 

 

 

Fig. S6. (a) Inductive coupled plasma (ICP) results, (b) the Co/Ti and S/Ti ratio in TCx samples and the 

(c) (Co+Ni)/Ti, S/Ti, (Co+Ni)/S, and Ni/(Co+Ni) ratio in the TCNy samples. 
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Fig. S7. Comparison of the action spectra of H2-evolution for the (a) TCx, (b) TCNy samples and (c) 

commercial P25. 

 

 

 

Fig. S8. Room temperature photoluminescence (PL) excitation spectra of the TCx samples. 
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2. Supporting Tables 
 

 

Table S1 The synthetic conditions of TiO2-ZIF-67  

Samples 
TiO2 

(mmol) 

Co(NO3)2·6H2O 

(μmol) 

MIM 

(μmol) 

Methanol 

(mL) 

Stirring 

time (h) 

Drying 

temperature 

(°C) 

TiO2 3.755 0 0 30 24 60 

TC0.2 3.755 7.51 60.08 30 24 60 

TC0.5 3.755 18.775 150.2 30 24 60 

TC1 3.755 37.55 300.4 30 24 60 

TC2 3.755 75.1 600.8 30 24 60 

 

 

 

Table S2 The synthetic conditions of TiO2-NiCo-ZIF  

Samples 
TiO2 

(mmol) 

Ni(NO3)2·6H2O 

(μmol) 

Co(NO3)2·6H2O 

(μmol) 

MIM 

(μmol) 

TC0.2 3.755 0 7.51 60.08 

TCN1 3.755 0.751 6.759 60.08 

TCN3 3.755 2.253 5.257 60.08 

TCN5 3.755 3.755 3.755 60.08 

TCN7 3.755 5.257 2.253 60.08 

TCN9 3.755 6.759 0.751 60.08 
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Table S3 Hydrogen production area in dependence of injected H2 volume 

H2 injection volume (mL) H2 peak area (mV·S) 

1 72.1819  

2 148.3987  

3 230.0839  

 

 

 

 
 

Table S4. The composition of the TiO2@Co0.5Ni0.5S-PC (TCN5) tested by the X-ray photoelectron 

spectroscopy (XPS). 
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