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Fig. S1 EDS elemental analysis of Ni-coated ZnO NRAs (a) and ZnO-etched NNTAs (b).
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Fig. S2 EDS elemental analysis of ZNFNRAs (a) and NFNTAs (b).
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Fig. S3 (a) Cyclic voltammograms of the NNTAs, NFNTAs-45, NFNTAs-30, and NFNTAs-20
electrodes for the Ag underpotential deposition at a scan rate of 25 mV/s. (b) iR-corrected
polarization curves for OER on the NNTAs and NFNTAs-45 electrodes, respectively. The current

density was normalized to the electrochemically active surface area (ECSA) of the electrode which



was obtained by Ag underpotential deposition experiment. As shown in Fig. S3a, the surface areas

of the NNTAs is 1.3 times larger than that of the NFNTAs-45 and the surface areas of the

NFNTAs-45, NFNTASs-30, and NFNTAs-20 are almost the same.
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Fig. S5 EDS elemental analysis of NFNTAs-20 (a) and NFNTAs-30 (b).
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Fig. S6 (a) Ni 2p and (b) Fe 2p XPS of the NFNTAs-20.
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Fig. S7 (a) Ni 2p and (b) Fe 2p XPS of the NFNTAs-30.
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Fig. S8 (a) iR-corrected polarization curves for OER on the NFNTAs-20 (pure) and NNTAs (olive)
electrodes, respectively. (b) Tafel plot overpotential versus log(j) derived from (a). (c) iR-corrected
polarization curves for OER on the NFNTAs-30 (wine) and NNTAs (olive) electrodes, respectively.
(d) Tafel plot overpotential versus log(j) derived from (c). All the measurements were performed in

0.1 M KOH (pH 13) at a sweep rate of 5 mV s
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0.44
0.55

0.35
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0.29
0.32
0.32
0.29
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0.28

0.78
0.67
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0.65

0.51
0.40
0.41
0.38

2 Onset potential (vs. Ag/AgCl); » Overpotential at onset potential; © Potential at 5 mA cm™! (vs.

Ag/AgCl); 9 Overpotential at 5 mA cm!. Note: the potential of the reference 7 is converted to the

potential versus Ag/AgCl electrode.

Table S1 OER catalytic activity of the NFNTAs-20 electrode compared to previous transition-metal

oxide materials with high catalytic activity in basic solution.
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Fig. S9 (a,b) iR-corrected polarization curves for OER on the NFNTAs-45 (dark cyan), NFNTAs-

30 (wine), and NFNTAs-20 (purple) electrodes, respectively. All the measurements were performed

in 0.1 M KOH (pH 13) at a sweep rate of 5 mV s,
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Fig. S10 (a) IR-corrected polarization curves for OER on the NFNTAs-20 electrode, NFTF
electrode and NPTF electrode, respectively. (b) IR-corrected OER polarization curves for the NFTF
and NPTF electrodes before (solid line) and after (dashed line) 500 cycles of accelerated stability
test. All the measurements were performed in 0.1 M KOH (pH 13) at a sweep rate of 5 mV s,

The NFTF was electrodeposited on ITO for 40 min in a mixed solution of NiSO,4(0.02 M), NH,Cl
(0.04 M) and FeSOy, (0.005 M) (current density: 0.35 mA cm2, electrode area: 0.283 cm-2). The
NPTF electrode was obtained by drop-coating the sample (6 mg ml!, water:5 wt% Nafion
solution=10:1) to completely cover the ITO surface (electrode area: 0.283 cm2). The current
density was normalized to the electrochemically active surface area (ECSA) of the electrode which

was obtained by Ag underpotential deposition experiment.
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