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Figure S1. SEM images of (a) NC, (b-c) FeCoNi-350-NC and (d-f) FeCoNiW-350-NC.
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Figure S2. (a) EDS of FeCoNiW-350-NC. (b) EDS line scan of FeCoNiW-350-NC.

Figure S3. Pore size of four samples of FeCoNi-350-NC, FeCoNiW-300-NC, FeCoNiW-350-NC,
and FeCoNiW-400-NC.

Figure S4. (a) Spectra of FeCoNiW-350-NC W 4f. (b) Spectra of FeCoNiW-350-NC and FeCoNi-
350-NC N Is.



Figure S5. CV curves of FeCoNiW-350-NC and its comparison samples. (a) FeCoNi-350-NC. (b)
FeCoNiW-300-NC. (c¢) FeCoNiW-350-NC. (d) FeCoNiW-400-NC. (Scanning rate at 1 M KOH
solution: 20, 40, 60, 80, 100, 120 mV s™).
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Figure S6. Specific current densities calculated from ECSAs and LSV results.

The normalized current density curves obtained according to the geometric
current density (Fig.4a) and ECSA are shown in Fig.S6 The highest specific current
density is achieved over FeCoNiW-350-NC, indicating its superior intrinsic activity

(e.g., average activity per reactive site) for OER.



Figure S7. TEM images of (a) FeCoNiW-350-NC and (b) FeCoNi-350-NC. The corresponding
particle size distribution of (¢) FeCoNiW-350-NC and (d) FeCoNi-350-NC.

Figure S8. XPS after OER stability test. After the OER stability test, the XPS of the FeCoNiW-



350-NC sample was tested. The Fe, Co, Ni and W elements are transformed into stable oxidation
states.

Figure S9. (a) Testing device for Faraday efficiency of O, evolution by drainage method. (b)

Faraday efficiency (1M KOH) calculated from the amount of O, measured experimentally and

theoretically on the FeCoNiW-350-NC catalyst.

In order to study the oxygen evolution Faraday efficiency of FeCoNiW-350-NC, the catalyst

was tested at a constant current density of 100 mA cm?, and the amount of O, was collected by

the drainage method (Figure S9a). The data points of FeCoNiW-350-NC calculated according to



Faraday electrolysis law and ideal gas law are shown in Figure S9b. The results show that

FeCoNiW-350-NC has a Faraday efficiency of nearly 100 %.

Table S1. Comparison with already reported catalysts for the oxygen

precipitation reaction in 1 M KOH solution.

Tafel slope Overpotential
Catalyst (mV dec-) (mV) @;OmA Reference
cm
FeCoNiW-350-NC 54 225 This work
MnFeCoNiCu 43 263 1
(CrMnFeCoNi)S 68 295 2
FeCoNiCuPd 96 390 3
AINi1CoRuMo 55 270 4
NiMnFeMo 65 310 5
FeCoNiMn@HEO 84 302 6
La(CrMn,FeCoNi)O; 66 353 7
Co-Fe-Ga-Ni-Zn 71 370 8
np-NCMCF 81 283 9
HEF/Al alloy 88 293 10
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