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Fig. S1 XRD of BFO-8 before and after polarization.
DFT calculation of density of states

The theoretical bandgap of BFO was also determined by density of states (DOS) calculation
using density functional theory (DFT). The electronic configuration of Fe atom is 3d%4s?.
According to the Hund’s rules, Fe3' is stabilized by donating two 4s electrons and one 3d
electron to facilitate the unpaired electrons of O pairing. This means that the Fe** in BFO has
five unpaired electrons in 3d orbits, therefore, high spin states were set during DFT
calculations. As shown in Fig. S2, the CB and VB are mainly contributed by Fe (3d) and O
(2p) orbitals, respectively. DOS results also indicate that the spin magnetic moment of BFO
is due to Fe atoms as the contribution of the Fe in the up and down DOS is rather different.
The bandgap of BFO based on the total DOS is ca. 2.05 eV, which is very close to the value

experimentally estimated.
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Fig. S2 Total DOS and partial DOS of BFO calculated by DFT calculation.
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Fig. S3 EDX analysis and elemental mapping of BFO-8
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Fig. S4 Film surface images indicating the increase of grain size with increasing the thickness
of the films: (a) BFO-2- 150 nm, (b) BFO-4- 300 nm, (c) BFO-6- 450 nm, and (d) BFO-8 600

nm.
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Fig. S5 Point poling results showing the domain size for all samples: (a) BFO-2, (b) BFO-4,

(c) BFO-6, and (d) BFO-8, indicating the growth of domain with the increase of the film
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thickness (Circles indicating the points where external bias was applied to study the domains

switching phenomena).
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Fig. S6 P-E hysteresis loops for all samples: (a) BFO-2, (b) BFO-4, and (c) BFO-6.
Compared with BFO-8, these samples show serious leakage phenomena and the real coercive

fields and residual polarization cannot be obtained from the current P-E Loop.

| — PLE spectrum \

Fluorescence

300 400 500 600 700 800
Wavelength (nm)

Fig. S7 Photoluminescence emission (PLE) spectrum of BFO-8 thin film without polarization.

The sample was stored in a desiccator for 3 months.
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Fig. S8 Time courses of photocatalytic water oxidation on particulate pure BFO and IrOy

loaded BFO under visible light irradiation using sodium persulfate as the sacrificial reagent

(pH =13).
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