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Fig. S1. Chemical structures of PM6.
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Fig. S2. Schematic diagram for the preparation of the InN/PM6/NiFe LDH photoelectrode.



Fig. S3. The top view of SEM image of (a) InN NRs and (b) InN/PM6/NiFe LDH
photoelectrode. The inset is the corresponding side view of SEM image.
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Fig. S4. The diameter (a) and length distribution (b) of the InN NRs.



Fig. SS. (a-c) The top-view SEM images of InN/PM6-3000, InN/PM6-4000, and InN/PM6-
5000. (d-f) The top-view SEM images of InN/PM6/NiFe LDH-60, InN/PM6/NiFe LDH-120,
and InN/PM6/NiFe LDH-180.



Fig. S6. (a) SEM top view images and (b-i) the corresponding elemental mapping images of
the InN/PM6/NiFe LDH photoelectrode.
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Fig. S7. XPS characterization of the InN/PM6/NiFe LDH photoelectrode before and after the
PEC test and changes in Ni and Fe amounts. (a), (¢) Fe 2p and (b), (d) Ni 2p XPS spectrum of
the InN/PM6/NiFe LDH before and after the PEC test.
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Fig. S8. (a) UV-vis absorption spectroscopy of bare InN NRs, PM6, and InN/PM6 in the
visible light region, (b) bare InN NRs and InN/PM6 in the infrared region.
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Fig. S9. PEC properties of InN-based photoanode. LSV curves of (a) the InN/PM6 and (d)
InN/PM6/NiFe LDH photoanode in 0.1 M KOH solution (pH 13) under 1 sun illumination,
Transient photocurrent curves of (b) the InN/PM6 and (e) InN/PM6/NiFe LDH photoanode at
1.45 V vs. RHE, EIS spectra of (c) the InN/PM6 and (f) InN/PM6/NiFe LDH photoanode at
1.2 V vs. RHE.
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Fig. S10. (a) LSV curves of the InN/NiFe LDH photoanode in 0.2 M Na,HPO, solution (pH 9)
and 0.1 M KOH solution (pH 13) under 1 sun illumination. (b)Transient photocurrent curves
of the InN/NiFe LDH photoanode at 1.45 V vs. RHE, (¢) EIS spectra of the InN/NiFe LDH
photoanode at 1.2 V vs. RHE, (d) the J-t curves of the InN/NiFe LDH photoanode in the
different pH value of electrolytes at 1.45 V vs. RHE.
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Fig. S11. J-t curves of Si/PM6 photoanodes at 0 V vs. RHE and 1.45 V vs. RHE under 1 sun
illumination in 0.2 M Na,HPO, solution (pH 9) and 0.1 M KOH solution (pH 13).
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Fig. S12. J-t curves of InN-based photoanodes at 1.45 V vs. RHE under 1 sun illumination in
0.1 M KOH solution (pH 13).



Fig. S13. SEM image of (a) InN/PM6 and (b) InN/PM6/NiFe LDH photoanode after
illumination under three-electrodes system.
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Fig. S14. FT-IR spectrum of (a) InN/PM6 and (b) InN/PM6/NiFe LDH photoanode before
and after PEC testing.
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Fig. S15. (a) Gas evolution curves and faradaic efficiency measured under AM 1.5G
continuous illumination (b) J-t curves of InN/PM6/NiFe LDH photoanode at 1.45 V vs. RHE
under 1 sun illumination in 0.1 M KOH solution (pH 13) for 4 h.



1/CSZ (X 1010 F_z)
S5 BB
- = 2

e
[

0.0 [osessaaoasaaas g |
0.0 0.5 1.0 1.5 2.0
Potential vs. RHE (V)

Fig. S16. M-S plots of the InN/PM6/NiFe LDH heterojunction measured in the dark.
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Fig. S18. XPS valence band spectra of the bare InN NRs.
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Fig. S19. PEC properties of InN-based photoanode. (a) LSV curves and (b) ABPE curves of
the pristine InN NRs, InN/PM6, and InN/PM6/NiFe LDH photoanodes in 0.2 M Na,HPO,

solution (pH 9) under 1 sun illumination, (c¢) Transient photocurrent curves of the different
photoanodes at 1.45 V vs. RHE, (d) EIS spectra of all photoanodes at 1.2 V vs. RHE.
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Fig. S20. Chronoamperometry curves of the InN/PM6/NiFe LDH photoanode at 1.45 V vs.
RHE under 1 sun illumination in 0.2 M Na,HPOy, solution (pH 9) and 0.1 M KOH solution
(pH 13).



Table 1. Summary of the PEC performance of InN-based photoanodes under illumination of

100 mW cm—2 with AM 1.5G filter.

Photoanode Electrolyte Photocurrent density Reference

InN NRs/PM6 0.1 M KOH 3.21 mA cm? at 1.45 Vrpe This work

InN NRs/PM6/NiFe LDH 0.1 M KOH 4.82 mA cm? at 1.45 Vrpe This work

InN NRs/NiFe LDH 0.1 M KOH 3.64 mA cm? at 1.45 Vrue This work
InN NW/Si 1 M NaOH 0.06 mA cm2 at 1.2 Vgug Ref. !
In,05/InN 0.1 M PBS 0.795 mA cm? at 1 Vgaec Ref. 2
In,05/InN 0.1 M PBS 0.966 mA cm? at 1 Vga,c Ref. 3
InN/ZnO 0.1 M Na,SO;4 0.02 mA cm? at 1.4 Vgyug Ref. 4
ZnO: InN 0.5 M Na,SO;4 0.015 mA cm? at 1 Vagaec Ref. 3

Al-rich InAIN 0.1 M PBS 1.2 mA em? at 1 Vgagc Ref. ¢




Table S2. The energy band parameters of all photoelectrodes obtained from the UPS and XPS

valence band spectra.

Photoelectrodes Evewm/Enomo (V) Ecgw/ELumo (eV) Eg (eV)

InN NRs -5.734 -5.094 0.64

PMe -5.497 -3.677 1.82
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