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Fig. S1 SEM images of TiO2-x-15, TiO2-x-30, and TiO2-x-60 NRAs.

Fig. S2 XRD patterns of FTO, pristine TiO2 NRAs, and TiO2-x-15, TiO2-x-30, and TiO2-x-60 
NRAs.

Fig. S2 displays the XRD patterns of the pristine TiO2 NRAs, TiO2-x-15, TiO2-x-30, 

TiO2-x-60 NRAs, and bare FTO, respectively. Comparing with FTO, one more peak 

can be found at the two theta degree of 36.1, attributing to the (101) plane of rutile 

TiO2 (JCPDS No.21-1276). As it can be seen, no obvious phase transformation 

occurred after the thermal treatment in vacuum.



Fig. S3 LSV curves of pristine TiO2 NRAs, and TiO2-x-15, TiO2-x-30, and TiO2-x-60 NRAs. 
(without light illumination) 

Fig. S4 Photocurrent response measured in Na2SO4 electrolyte with Na2S as sacrificial reagent.



Fig. S5 Open circuit potential of pristine, TiO2-x-30 and TiO2-x-30-A NRAs.

The photovoltage of modified electrode (TiO2-x-30-A) is larger than that of pristine 

TiO2 NRAs. Fig. S5 displays the open-circuit potential of both pristine TiO2, TiO2-x-

30 and TiO2-x-30-A NRAs in the dark and light. The difference between the potentials 

that obtained from the dark and light situations led to the photovoltage. The measured 

photovoltage of pristine TiO2 RNAs is 0.18 V, and significantly higher values of 0.21 

and 0.26 V are obtained from TiO2-x-30 and TiO2-x-30-A NRAs, respectively. The 

improvement of photovoltage is attributed to the enlarged band bending of TiO2-x-30-

A NRAs after oxygen vacancy generation.


