@EPublish

Supplementary Materials

@ - - (b)

Hydrophilic layer

Hydrophobic layer

Ni mesh
Figure S1. Photos of (a) WO3/BVO photoanode and (b) SnPc-GDE. (¢) Schematic diagram of the structure of GDE. The bottom

layer is the Ni network, the middle is the hydrophobic layer, and the top layer is the hydrophilic layer.

Photoanode Ag/AgCl

GDE

0,
\ @3 0, :N:J
mo- | |

llo| H0:¢ :i

Figure S2. (a) Photo of the PEC system. (b) Schematic diagram of the PEC system.
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Figure S3. (a) CA curves of WO3, BVO, O,a-BVO, N-O,,-BVO, and N-O,,-BVO/WO3 photoanodes under the potential of
1.5 Vrae. (b) Amount of H,O; generated by WO3, BVO, Oyac-BVO, N-Oy,:-BVO, and N-O,..-BVO/WOs3 photoanodes in a
CO»-bubbling KHCO:s electrolyte (1 M, pH = 7.6) under the potential of 1.5 Vrue with visible light irradiation (420-800 nm,
100 mW/cm?) and Pt electrode as a counter electrode.
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Figure S4. Time courses of the photocurrents of SnPc-GDE in an air-bubbling phosphate buffer electrolyte (0.5 M, pH = 6.5)
under different potential conditions with visible light irradiation (420-800 nm, 100 mW/cm?).



Table S1. Comparison of different photocathodes for H,O» producing with current study

Rate of produci Farad ffi-
Photocathode Light source Added bias ate of procucing ?ra a e Ref.
H202 ciency
0.2 Vvs. RHE | 16288.3 uM/h 98%
420-800 nm This
SnPc-GDE
100 mW/cm™ 044 V vs. work
952.5 uM/h 48%
RHE
) 420-800 nm 040 V s
Au-In2S3/CusBiSs3 161.7 uM/h 71% [1]
100 mW/cm RHE
GDE/Ag/Ag-
. -0.1 Vs
BiW20s AM 1.5G 193 uM/h - [2]
. RHE
/Bi2WOs
BH4 dyes sensi- | A>400 nm 042 V s
. ; 53.8 uM/h 60% [3]
tized NiO 100 mW/cm™ RHE
BiFeOs AM 1.5G 0.6 Vvs. RHE | 45.6 yM/h 19% [4]
. White LED 026 V s
Eumelanin 29.2 uM/h 90% [5]
255 mW/cm? RHE
Tungsten halogen | 0.32 V vs.
PN/Au/PTCDI - 60-80% [6]
lamp 100 mW/cm™ RHE
LaNiOs/BiFeOs AM 1.5G 0.6 Vvs. RHE | 91.7 uM/h 39% [7]
Gd-doped ) 0.65 V s
. AM 1.5G sunlight 2.6 mM/h - [8]
CuBi204/CuO RHE
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