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Preparation of BiVO,

To prepare the BiVO, film, a typical three-electrode setup was used.
The working electrode was made of FTO conductive glass, the opposite
electrode was a platinum sheet and the reference electrode was an
Ag/AgCl electrode. First, in a clean beaker, 3.32 g of potassium iodide
(KI) was weighed and mixed with 50 mL of distilled water at room
temperature. Then, 1 M nitric acid (HNO;) solution was gradually added
to adjust the pH to 1.65. Into the KI solution with the adjusted pH, 0.9701
g of bismuth nitrate pentahydrate (Bi(NOs);-5H,O) was added. This
mixture was labeled as solution A. Then, In another clean beaker, 0.498 g
of 1,4-benzoquinone (C4H40,) was added to 20 mL of absolute ethanol at
room temperature. This mixture was labeled as solution B. The contents
of solution B were added drop by drop into solution A while stirring with
a magnetic stirrer. As the addition progressed, the solution gradually
changed in color from clear orange to orange-red. Stirring was continued
for approximately 20 minutes to ensure thorough mixing. The deposition
of the obtained solution was carried out using a three-electrode cyclic
voltammetry (CV) technique. The potential range utilized was -0.13 V to
0 V, and the scanning rate was set to 5 mV/s. The BiOI film was then
rinsed with deionized water and dried. Onto the prepared BiOI film, 100
uL of a 0.2 M VO(acac), (DMSO) solution was dropped. The film was

subsequently annealed at 450 °C for 2 hours, using a heating rate of 2 °C
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/min. Finally, the samples were immersed in a 1.0 M sodium hydroxide
solution to remove any excess vanadium pentoxide. After that, they were
rinsed with distilled water and dried in an oven to obtain pure BiVO,

electrode material.
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Fig. S1. XRD images of BiVO,,
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Fig. S2. LSV curves of CoFeBi/BiVO, with different deposition time.
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Fig. S3.CV of photoanodes performed at different scan rates in the non-Faradaic

potential range.
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Fig. S4. Relationship between current density difference and scan rate

of BiVO, and CoFeB;/BiVO, photoanodes.
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Fig. S5. BiVO, and CoFeB;/BiVO, electrodes measured by in 1 M

Na,SOj; solution of linear sweep voltammetric curves (a), (b).
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Fig. S6. The stability test curves of CoFeB;/BiV Oy electrodes.




Table.S1. The charge transfer resistance (R.) of electrodes.

Sample R () Ry ()
BiVO, 18.86 496.1
FeBi/BiVO, 28.77 203.4
CoBi/BiVO, 26.73 168.4
CoFeBi/BiVO, 27.79 140.6

Table. S2. Comparison of the CoFeB;/BiVO, with the recent BiVO,

photoanodes for PEC water oxidation under AM 1.5 G (100 mW cm™)

illumination.
Performance
Photoelectrode Electrolyte Ref.
(at 1.23 V vs. RHE)

F/Mo:BiVO, 0.1M KPi 1.45 mA cm? !

BiVO4/NdCo; 0.1M KPi 2.25 mA cm? 2

FeOOH/Ni-BiVO, 0.1M KPi 3.02 mA cm? 3

Zr-CoF, /BiVO, 0.5 M KPi 3.6 mA cm™ 4

BiVO, /CuPc/FeOOH 0.1 M KPi 3.65 mA cm? 5
CoFeBi/BiVO, 0.5 M KPi 4.4 mA cm? This work
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