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Characterizations 

X-ray diffraction (XRD) patterns were obtained by a Bruker D8 Advance diffractometer by using 

Cu Kα radiation (λ = 1.5406 Å, 40 kV, 40 mA). The step size and scan range were 0.02 ° and 5-80 °, 

respectively. The UV-visible absorption spectrum was measured using an UV-visible spectropho-

tometer (Shimadzu UV-2550). The surface morphology was measured by scanning electron mi-

croscopy (SEM) (Hitachi S-4800) and transmission electron microscopy (TEM) (JEOLJEM-2100). 

Photocatalytic activity 

The photocatalytic hydrogen production experiment was carried out in an online photocatalytic 

hydrogen production reaction system (AuLight, CEL-SPH2N, Beijing Perfect Light). The tempera-

ture of the pipeline was set at 5 ℃ and the temperature of the reactor was set at 25 ℃ (to ensure 

the reaction activity of the catalyst). Before the reaction, 50 mg catalyst was added to the reactor. 

Then, 90 mL deionized water and 10 mL methanol (sacrificial agent) were selected as the reaction 

system, and a platinum source with a feed ratio of 3% (H2PtCl6·6H2O) was selected as the cocata-

lyst. Finally, the reactor was mixed evenly with a magnetic stirrer and loaded into a gas circulation 

reactor. Before the reaction, remove oxygen and carbon dioxide from the mixture with a vacuum 

pump. Xenon lamp with a power density of 100 mW cm-2 and a filter of AM 1.5G was used for op-

tical deposition. After 30 min, the experiment was officially started and analyzed by online gas 



chromatograph (SP7800, TCD, 5 Å molecular sieve, Ar carrier, Beijing Keruida Ltd., China). The 

same closed cycle system was evaluated the recycling capacity of the catalysts every 3 h. At the 

end of each cycle, 1 mL methanol was added to the reactor to ensure that the cocatalyst was suffi-

cient, and subsequent cycles were started. 

Photoelectrochemical measurements 

Electrochemical workstation was used to analyze the photoelectrochemical properties of the sam-

ples. The instrument was CHI760E series double potentiostat from Shanghai Chenhua. Under the 

lighting condition, Xenon lamp (300 W, Beijing perfect Light) with AM 1.5G filter was used. The 

electrochemical workstation adopts a three-electrode system, with photoanode as catalyst, plati-

num electrode as cathode, Ag/AgCl electrode as reference electrode, and 0.5 M Na2SO4 solution 

was used as electrolyte. The photoanode was prepared as follows: 20 mg catalyst was dispersed 

into 30 mL ethanol solution, and then uniformly dispersed to the front of the FTO glass with a 

spray gun. The coated FTO glass was calcined at 300 ℃ for 2 h under N2 atmosphere to prevent 

the catalyst from falling off during the test. 

 

 

Figure S1. XRD patterns of rGO. 

 

Table S1. Comparison with other TiO2 and rGO composite catalysts 

Photocatalyst Morphology of TiO2 Construction H2 production rate  Refs. 

TiO2-rGO Sheet TiO2 on the rGO  About 600 umol h-1 g-1 [42] 

rGO-TiO2 Out-of-shape  rGO on the TiO2  About 120 umol h-1 g-1 [43] 

TiO2-rGO Sheet TiO2 on the rGO About 450 umol h-1 g-1 [44] 

rGO-TiO2 Sheet rGO on the TiO2 About 32 umol h-1 g-1 [45] 

V-TiO2/RGO Nanorod TiO2 on the rGO About 530 umol h-1 g-1 [46] 

TiO2@rGO Sheet TiO2 on the rGO About 0 umol h-1 g-1 [47] 

rGO/TiO2 
A hollow tube com-

posed of sheets 
rGO on the TiO2 932.9 umol h-1 g-1 
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