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Figure S1. XRD patterns for bare HV-Fe2O3 and bare LV-Fe2O3 respectively.
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Figure S2. XPS spectra of Fe (2p) for bare HV-Fe2O3 and bare LV-Fe2O3 respectively.

Figure S3. SEM for the surface view of HV-Fe2O3 (a) and LV-Fe2O3 (b) irradiated by 

the laser for 20 minutes.



Figure S4. SEM for the cross view of HV-Fe2O3 (a) and LV-Fe2O3 (b) irradiated by the 

laser for 20 minutes. The thicknesses of them are about 70 nm.

Figure S5. LSV curves for HV-Fe2O3 films with different thicknesses.



Figure S6. LSV curves for LV-Fe2O3 films with different thicknesses.

Figure S7. Raman shift (a) and UV-vis absorption spectra (b) of 140 nm HV/LV-Fe2O3 

homojunction.



Figure S8. Incident photo-to-current conversion efficiency (IPCE) of the HV/LV-Fe2O3 

homojunction.

Figure S9. Long-time I-T curves of single HV-Fe2O3.

In the case of homojunction, the photocurrent density decreased only 7.8% after 73 

hours. However, in the case of HV-Fe2O3, after only 10 hours, the photocurrent density 

has decreased 15.0%. This proved that the oxygen vacancies in HV-Fe2O3 had been 

stabilized and protected by the outside HV-Fe2O3 layer.



Figure S10. Schematic diagram for the solar water splitting process of hematite 

homojunction photoanodes.


