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Fig. S1 (a) SEM top-view and (b) cross-sectional images of the InN/Ni(OH),-60. (c) SEM top-view and
(d) cross-sectional images of the InN/Ni(OH),-180.
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Fig. S2 In the 0.1 M Na,PO, solution with pH = 9, PEC properties of InN and InN/Ni(OH),
photoelectrodes. (a) LSV curves, (b) ABPE curves of all photoelectrodes, (c) I-T curves, (d) EIS spectra
of all photoelectrodes at 0.72 V vs. RHE.



(a) (b)
E 0.10 010
InN TN 4

5, TaN/NI(OHD),-60 E 0.0026 InN/Ni(OH),-120 0.0026
E 0.08 - InN/Ni(OH),-120 10.08 Q

é w ——— InN/Ni(OH),-180 g 0.0024 - 40.0024

- 0.06F 40.06

.‘g xﬁ;‘w g’ 0.0022 | 40.0022
g “ g

R 1004 2 g0020} {0.0020
- —

= L A g

& £ o.0018} {0.0018
5 0.003 L_//__,—*-”“'—'_" 0.003 5

o © 0016} 0.0016

0.000 ; ; ; ; i 0.000 i ; ; ; ;
0 600 1200 1800 2400 3000 3600 0 600 1200 1800 2400 3000 3600
Time (s) Time (s)

Fig. S3 (a) The stability of InN NRs and InN/Ni(OH), photoelectrode (pH = 13), (b) the stability of
InN/Ni(OH),-120 photoelectrode (pH = 9).
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Fig. S4 (a) SEM top-view and (b) cross-sectional images of the InN/Ni(OH),-120 after PEC test, (c)-(d)XRD patterns
and (e) Raman spectra of the InN/Ni(OH),-120 after PEC test.



—~
=]
'
—
=
-

1.0
mN 0.54 InN
- InN/Ni(OH),-60 InN/Ni(OH)2-60
08k InN/Ni(OH),-120 InN/Ni(OH)2-120
InN/Ni(OH),-180 0.51F InN/Ni(OH)2-180
0.6 0.48 F “ AOCP=0.015V ,

AOCP=0.044V
\7 AOCP=0.016 V I

Open Circuit Potential (V)

Open Circuit Potential (V)

- [ eoce=o00sv | 045} | aoce=oouv |
P -k — 0.42 | L__soce=oosyv__|
0.2 1 1 1 N 1 1 1 L
0 5 10 15 20 25 3( 5 10 15 20 25
Time (s) Time (s)

Fig. S5 (a) OCP of the all photoelectrode samples (pH = 13), (b) OCP of the all photoelectrode samples
(pH=9).
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Fig. S6 PEC properties of pure Ni(OH), (pH = 13).
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Fig. S7 PEC properties of InN and InN/Ni(OH), photoelectrodes prepared by immersing method.
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Fig. S8 The stability of InN/Ni(OH),-120 prepared by electrodepositing method, InN/Ni(OH),-300
prepared by immersing method and pure Ni(OH), (pH = 13).
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Table 1. Summary of the PEC performance of InN-based and Ni(OH),-based photoanodes under

illumination of 100 mW cm™2 (AM 1.5 G).

PEC photoanode Conditions Photocurrent density Reference

InN NRs/Ni(OH), 0.1 M NaOH 4.43 mA cm? at 1.47 V vs. RHE This work
InN/Si 1 M NaOH 0.06 mA cm? at 1.2 V vs. RHE Ref. !
In,O3/InN 0.1 M PBS 0.795 mA cm? at 1 V vs. Ag/AgCl Ref. 2
InN/ZnO 0.1 M Na,SO, 0.017 mA cm? at 1.4 V vs. RHE Ref. 3
ZnO: InN 0.5 M Na,SO,4 0.015 mA cm2 at 1 V vs. Ag/AgCl Ref. ¢
Ni(OH),/ZnO 0.5 M Na,SOy4 1.68 mA cm? at 1.25 V vs. Ag/AgCl Ref. 3
TiO2/Ni(OH), 1 M NaOH 3.5mA cm? at 1.0 V vs. SCE Ref. ¢
TNTASs/Ni-Ni(OH),/NiPi 0.5 M Na,S0, 3.12 mA cm?at 1.5 V vs. RHE Ref. 7
ZnO/Ni(OH), 0.5 M Na,SOy4 3.75 mA cm?at 1.5V vs. SCE Ref. 8
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