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Before annealing After annealing

Fig S1 Digital images of Fe,V,03 films on FTO before and after annealing at 500 °C for 1 h.
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e Element series [norm. at %] Errar in %
Iron  K-series 8726444018 0305227929

Vanadium K-series 16.60642884 0.359057737

Tin  L-series 11.45493358 1.209771976

Silicon  K-series 5.018853576 0153052776

Oxygen K-series 58.19333998 6.346465438

Sum: 100

Fig S2 Elemental mapping with Fe and V color coded and EDS spectrum of as-prepared Fe,V,0; film.
The Sn and Si peaks in the EDS spectrum are from the FTO substrate. Insert table shows the EDS
elemental results. The atomic ratio of Fe and V approximately equals to 1:2.



6x10*

5x10" o
E
L 4x10*
=
Q
& 3x10
Q
(5]
[ =
S 2x10%
o
_
o
2
©  1x10" 4
0 T T ¥ T ¥ T T T T
300 400 500 600 700 800

Wavelength (nm)

Fig. S3 Absorption coefficient spectra of Fe,V,0,; film.
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Fig. S4 XRD patterns of Fe, V403 films annealed at 400 °C for 12 h and 500 °C for 6 h, respectively.
Peaks marked (*) arise from FTO.
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Fig. S5 Chopped LSVs of Fe,V,01; films with different thicknesses (controlled by number of cycles)
annealed at 500 °C for 1 h in 0.1 M sodium borate buffer solution (pH 9.2).

Fig. S6 Cross-sectional SEM image of Fe, V4,03 film obtained by repeating 20 cycles.
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Fig. S7 (a) Chopped LSVs of Fe,V,40y; films in different buffer solution (0.1 M sodium borate buffer
solution, pH 9.2; 0.1 M potassium phosphate buffer soltion, pH 7.0; 1 M KOH solution, pH 13.6); (b)

Chopped LSVs of Fe, V403 films in 0.1 M sodium borate buffer solution (pH 9.2) with different
illumination direction.
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Fig. S8 Amperometric i-¢ curves of Fe,V,01; film under illumination in 0.1 M sodium borate buffer
solution with/without 0.1 M Na,SOj; solution (pH 9.2) at 1.23 V vs. RHE.
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Fig. S9 Mott-Schottky plots at 3 kHz frequency of undoped and 2.5% W-doped Fe,V,0,; films obtained
in 0.1 M sodium borate buffer solution (pH 9.2). As shown in the figure, 2.5% W-doped Fe, V4013 film
shows a smaller slope compared to undoped films, which indicates the higher carrier density based on the
following equation:

Ng = (2/eeeo)[d(1/C2)/dV]

where Ny is the concentration of charge carriers, ¢ is the elemental charge, € is the dielectric constant of
the material, g, is the permittivity of vacuum, C is the space charge layer capacitance and / is the applied
potential 1.
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Fig. S10 Chopped LSVs of doped Fe, V403 films in 0.1 M sodium borate buffer solution with/without 0.1
M Na,S0O; (pH 9.2): (a) 5% Mo-doped; (b) 2.5% W-doped; (c) 6% Mo, 2% W co-doped.
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Fig. S11 Absorbance spectrum of undoped, 5% Mo-doped, 2.5% W-doped and 6% Mo, 2% W co-doped
Fe,V,0,; films annealed at 500 °C for 1 h.

Fig. S12 SEM images of 5% Mo-doped, 2.5% W-doped and 6% Mo, 2% W co-doped Fe,V,0; films
annealed at 500 °C for 1 h.
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Fig. S13 Amperometric i-f curves of 5% Mo-doped, 2.5% W-doped and 6% Mo, 2% W co-doped
Fe,V,40; films under illumination in 0.1 M sodium borate buffer solution (pH 9.2) at an applied potential
of 1.23 and 1.40 V vs. RHE.
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Fig. S14 Incident light power density spectrum (from 340~575 nm) used for the IPCE measurements.
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