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Supplementary Fig. 1. XRD characteristic. a XRD pattern of the sample and b the phase ratio analyzed by Jade for TiO2 film.
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[bookmark: OLE_LINK108][bookmark: OLE_LINK110][bookmark: OLE_LINK74][bookmark: OLE_LINK75][bookmark: OLE_LINK23][bookmark: OLE_LINK24]Supplementary Fig. 2. Optical properties of samples. The UV-vis diffuses reflectance spectra (DRS) of a LRS and HRS samples, as well as b TiO2 film without Au electrode. The absorption peak of pure TiO2 film is similar to that of HRS and LRS samples, implying that Au electrodes in this device have no effect on the absorption peak at 680 nm. 
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[bookmark: _GoBack]Supplementary Fig. 3. The linear voltammetry scan curve of LRS and HRS samples.
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Supplementary Fig. 4. Mott-Schottky plots of LRS and HRS samples.
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Supplementary Tables

Supplementary Table 1. Ti3+/Ti4+ molar ratio and oxygen vacancy content of HRS and LRS samples.
	Samples
	Ti3+/Ti4+ (molar ratio)
	O vacancy (%)

	HRS
	0.1317
	6.9

	LRS
	0.1696
	10.6
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