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Sample preparetion

The BVO thin films were deposited on YSZ(110) by PLD .the pulse repetition
rate was 1 Hz. Target and substrate distance was 65 mm. Energy density of the 42
mj/cm?. The substrate temperature was controlled to be 680 °C. Deposited time was

0.5 h and O, partial pressure was about 7.8 mTorr during the deposition of films!-3.
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Fig. S1 XRD pattern of (a) p-BVO, (b) f-BVO and YSZ (001).



Table S1 The ratio of Bi and V atoms and the relative area ratio (Ols (adsorbed

oxygen)/O1s (lattice oxygen + adsorbed oxygen) determined by XPS for p-BVO and
f-BVO.

samples Bi:V relative area ratio
p-BVO 1.08 0.25
f-BVO 1.06 0.59
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Fig. S2 XPS spectra of (a) Bi 4f and (b) V 2p for p-BVO and {-BVO.



XPS was used to identify the surface chemical composition and chemical
valence state of elements. As shown in Fig. 2(a), two peaks of Bi 4f;, and Bi 4f5), in
p-BVO are observed at 159.06 and 164.36 ¢V, which indicate only Bi*" exists® 3.
However, compared with p-BVO, the location of two peaks of Bi 4f in f-BVO is
slightly shifted to low binding energy, which is due to the presence of more oxygen
vacancies on the sample surface®. Additionally, two peaks at position 156.8 eV and
159 eV correspond to the Y 3d;, and Y 3ds; in f-BVO, confirming that BVO did not
completely covered on the YSZ (001) substrates, which is consistent with the
topography results in Fig. 3(a) and 3(c) (in the main article). From Fig. S2(b), the core
level of V 2p contains two peaks with the splitting value of 7.5 eV which are V 2p;,,

and V 2p, ), respectively. It identifies that valence state of V is V>* in p-BVO and f-

BVO.
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Fig. S3 UV-Vis spectra of (a) p-BVO and (b) f-BVO, insert in the upper right corner

show Tauc's plots of the corresponding samples.



In the Fig. S3, for p-BVO and f-BVO, the onset of light absorption is around 515
nm, 495 nm respectively, again corresponding to theirs band gap energy. And using
a(hv)=A(hv-E,)"2. Where a, h, v, A, and E, represent the absorption coefficient,
Planck constant, light frequency, a constant and the band gap energy, respectively.
For a direct transition of BiVOy, the value of n is 1. As shown in Fig. S3(a) and S3(b),
insert in the upper right corner, according to the above formula ,theirs band gaps are

2.47 and 2.59 eV, respectively.
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