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Gas detection. The same volume of gas sample in the headspace of the electrolytic cell was
withdrawn by a SGE gas-tight syringe and analyzed by gas chromatography (GC). The O, in the
sampled gas was separated by passing through a 2 m x 3 mm packed molecular sieve 5SA column
with an Ar carrier gas and quantified by a Thermal Conductivity Detector (TCD) (Shimadzu GC-
9A).

Turnover frequency (TOF) calculations: To calculate TOF, we need to calculate the surface
concentration of active sites associated with the redox Ni species by electrochemistry. The linear
relationship between the plot of the oxidation peak current densities for redox Ni species and scan
rates can be derived from the electrochemical cyclic voltammetry scans according to the following
equation:

Slope = n?F?4 I"y/RT

Where n representing the number of electrons transferred is 1 assuming a one—electron process for
oxidation of Ni centers in N-Fe-Ni3S,@NiP,; F is Faraday's constant (96485 C mol!); 4 is the
geometrical surface area of the electrode; /7y is the surface concentration of active sites (mol cm~
2), and R and T are the ideal gas constant and the absolute temperature, respectively.

TOF values can be finally calculated based on the formula:

TOF = jA/AFm

Where j is the current density, 4 indicate the mole of electrons consumed for one mole of O,

evolution, and m is the mole number of active sites.
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Fig. S1. CV of N-Ni;S,(a) and N-Fe-Ni;S,(b).
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Fig. S2. The Cdl 0fN-Ni3Sz, N—FC-Ni3Sz and N—Fe-Nig.Sz@NiPz.
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Fig. S3. Electrocatalytic efficiency of O, production over N-Fe-Ni;S,@NiP,/NF.
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Fig. S4. CV of N-Ni;S,(a) and N-Fe-Ni;S,(b).
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Fig. S5. Nyquist plots of the product.
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Fig. S6. Density of states for NIOOH, (a) Ni and (b) O.
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Fig. S7. Density of states for Fe-NiOOH, (a) Ni, (b) O and (c) Fe.
Table S1. Comparison of OER performances of reported electrocatalyst in 1.0 M KOH
10 mA cm? 100 mA cm™
Materials n@ em n@ em Ref.
(mV) (mV)
N-Fe-Ni;S,@NiP,/NF - 251 This work
N-Ni;S,/NF -- 330 [1]
Ni/NiS -- ~390 [2]
MoS,/Ni;S, 218 ~290 [3]
CoZnP/CNTs 281 -- [4]
Mn-Co oxyphosphide 320 ~350 [5]
NiFe/N-C -- 300 [6]
NP—Nio_mFeogo 260 320 [7]
CoFeCr LDH/NF 202 ~320 [8]




Table S2. Comparison of UOR performances of reported electrocatalyst in 1.0 M KOH

Materials Electrolyte N@100 mA c¢cm™ Ref.
1 M KOH V)

N-Fe-Ni;S,@NiP,/NF 0.5 M urea 1.353 This work
NF/MnO, 0.5 M urea 1.45 [9]
Nig.975F€0.025-P@CC 0.5 M urea 1.38 [10]
NizN/NF 0.5 M urea 1.4 [11]
Fey1.104-Ni3S,/NF(array) 0.33 M urea 1.45 [12]
1% Cu:a-Ni(OH),/NF 0.33 M urea 1.41 [13]
MoS,/Ni;S,/NiFe-LDH/NF 0.5 M urea 1.4 [14]
Mo—Co—-S—Se/CC 0.5 M urea 1.41 [15]
NF/NiMoO-Ar 0.5 M urea 1.42 [16]
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