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Part1
The detailed position coordinates of the optimized structure of S,P-NiO(Fe)/CC in form of fractional coordinates.
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Part II Complementary results

Fig. S1
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Fig. S1 Water droplet (top) and O, bubble (bottom) CAs of (a) S-NiO/CC, (b) S,P-NiO/CC,(c) S-NiO(Fe)/CC, (d) S,P-

NiO(Fe)/CC (Measured by three parallel trials, and the CAs were the average value including deviation).
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Fig. S2 The LSV of S,P-NiO(Fe)/CC electrodes prepared at different impregnation time in 0.1 M Fe(NO;); solution.
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Fig. S3
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Fig. S3 (a~d) LSVs at 5 mV s'! and (e~h) Tafel slopes of (a,e) S-NiO/CC, (b,f) S,P-NiO/CC, (c,g) S-NiO(Fe)/CC and

(d,h) S,P-NiO(Fe)/CC electrodes at different temperatures in 1.0 M KOH.
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Fig. S4 CV curves of (a) S-NiO/CC, (b) S/P-NiO/CC, (c) S-NiO(Fe)/CC and (d) S/P-NiO(Fe)/CC in non-faradaic region

at scan rates of 10~100 mV s!in 1 M KOH.
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Fig. S5 The optimized crystal structures of (a) S-NiO/CC and (b) S/P-NiO (Fe)/CC.
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Fig. S6 The optimized structures of S-NiO/CC models for *OH, *O, and *OOH adsorption.
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Fig. S7 The optimized structures of S,P-NiO(Fe)/CC models for *OH, *O, and *OOH adsorption.
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Fig. S8 Post V-t (a) SEM, (b) FTIR, (c~g) Fe2p, Ni2p, P2p, Ols and S2p XPS of S/P-NiO(Fe)/CC.

From Fig. S8a, the post V-t SEM of S/P-NiO(Fe)/CC exhibits fused flakes and nanoparticles with rough surface,
which resembles to its initial morphology, showing the morphological stability undergoes long-term OER operation. In
addition, the bending vibration of surface -OH groups at 1354 cm™' maintains unvaried from FTIR (Fig. S8b), also
roughly evidencing the unvaried chemical composition of S,P-NiO(Fe)/CC at high potential. The post V-t XPS (Figs. S8

c~g) reveal that the BEs of Fe2ps,, Fe2p,,, spin orbitals downshift faintly, while the BEs of Ni2p spin orbitals maintain
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unvaried, these outcomes evidence the oxidation values of metal elements are rather stable. From these characterizations,

the stable structure of S,P-NiO(Fe)/CC contributes partially to the long-term durabilities for OER and water electrolysis.
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