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Fig. S1 SEM images of the as-prepared SiNWs. (a and b) are the top-view and cross-

section SEM images, (c and d) are the detailed views of the top and side regions, 

respectively.

Fig. S2 Reflectance spectrum of the as-prepared SiNWs with the length of ~3 m, and 

the insert is the corresponding SEM image.
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Fig. S3 Detailed SEM images of the side regions in the prepared (a) SiNWs, (b) 

SiNWs/Sn@α-Fe2O3, (c) SiNWs/Sn@α-Fe2O3/Al2O3 and (d) SiNWs/Al2O3/Sn@α-

Fe2O3.

Fig. S4 TEM images of the Si/Sn@α-Fe2O3 nanowire heterostructures scraped from 

the substrate.

Fig. S5 SEM images of the SiNWs/Al2O3 photoanodes with different thicknesses of 

Al2O3 film. (a–c) and (d–f) are the top-view and cross-section SEM images, 

respectively. (a and d), (b and e) and (c and f) represent the 10, 50 and 100 ALD-cycle 

Al2O3 coated on the SiNWs, respectively.
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Fig. S6 STEM-HAADF analysis of the (a) SiNWs/Sn@α-Fe2O3, (b) SiNWs/Sn@α-

Fe2O3/Al2O3 and (c) SiNWs/Al2O3/Sn@α-Fe2O3 nanowire heterostructures, 

respectively.
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Fig. S7. STEM-EDS comparison in the (a) SiNWs/Sn@α-Fe2O3, (b) SiNWs/Sn@α-

Fe2O3/Al2O3 and (c) SiNWs/Al2O3/Sn@α-Fe2O3 nanowire heterostructures, 

respectively.

Fig. S8 Reflectance spectra of the as-prepared SiNWs, SiNWs/Sn@α-Fe2O3, 

SiNWs/Sn@α-Fe2O3/Al2O3 and SiNWs/Al2O3/Sn@α-Fe2O3 photoanodes. The 

corresponding digital photographs are shown in the insert.
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Fig. S9 EDS comparison and corresponding SEM images in the (a) SiNWs/Sn@α-

Fe2O3, (b) SiNWs/Sn@α-Fe2O3/Al2O3 and (c) SiNWs/Al2O3/Sn@α-Fe2O3 

photoanodes, respectively.

Fig. S10 XPS spectra of the SiNWs/Sn@α-Fe2O3, SiNWs/Sn@α-Fe2O3/Al2O3, 

SiNWs/Al2O3/Sn@α-Fe2O3 photoanodes, respectively.
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Fig. S11 Linear scan voltammograms of SiNWs in 1 M NaOH electrolyte in dark and 

under simulated AM 1.5G illumination.

Fig. S12 SEM images of the SiNWs/Sn@α-Fe2O3 with different thicknesses of 

Sn@Fe2O3 film. (a–c) and (d–f) are top-view and cross-section SEM images, 

respectively. (a and d), (b and e) and (c and f) represent the Sn@α-Fe2O3 films 

prepared with 0.01 M, 0.02 M and 0.03 M Fe(NO3)3 precursor solutions, respectively.
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Fig. S13 J-V curves of the SiNWs/Sn@α-Fe2O3 prepared with 0.01 M, 0.02 M and 

0.03 M Fe(NO3)3 precursor solutions.

Fig. S14 SEM images of the SiNWs/Sn@α-Fe2O3/Al2O3 with different thicknesses of 

Al2O3 overlayer. (a–c) and (d–f) are the top-view and cross-section SEM images, 

respectively. (a and d), (b and e) and (c and f) represent the 5, 10 and 20 ALD-cycle 

Al2O3 coated on the SiNWs/Sn@α-Fe2O3, respectively.
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Fig. S15 J-V curves of the SiNWs/Sn@α-Fe2O3/Al2O3 photoanodes with 5, 10 and 20 

ALD-cycle Al2O3.

Fig. S16 SEM images of the SiNWs/Al2O3/Sn@α-Fe2O3 with different thicknesses of 

Al2O3 interlayer. (a–c) and (d–f) are the top-view and cross-section SEM images, 

respectively. (a and d), (b and e) and (c and f) represent the 70, 90 and 110 ALD-cycle 

Al2O3 coated on the SiNWs substrate and buried by the Sn@α-Fe2O3 film, 

respectively.
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Fig. S17 J-V curves of the SiNWs/Al2O3/Sn@α-Fe2O3 photoanodes with 70, 90 and 

110 ALD-cycle Al2O3.

Fig. S18 The employed equivalent circuit for EIS analysis.

Table S1 The fitted values of the simulation parameters.

Sample RS(Ω) Rtrap(Ω) Cbulk(F) Rct(Ω) CSS(F)

SiNWs/Sn@α-Fe2O3 4.8 100.2 3.5×10–7 4646.0 5.1×10–6

SiNWs/Sn@α-Fe2O3/Al2O3 6.8 39.1 1.5×10–7 4610.0 5.2×10–6

SiNWs/Al2O3/Sn@α-Fe2O3 5.4 93.1 1.6×10–7 1761.0 6.7×10–6
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Fig. S19 Incident photon-to-current conversion efficiency (IPCE) as a function of 

light power density of the SiNWs/Sn@α-Fe2O3, SiNWs/Sn@α-Fe2O3/Al2O3, 

SiNWs/Al2O3/Sn@α-Fe2O3 photoanodes under (a) =365 nm and (b) =620 nm 

irradiation.


