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Figure S2. TEM images of FeNi3/C nanorods at different magnifications.
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Figure S3. (a) EDS data of FeNis/C alloy nanorods; (b) XRD patterns of FeNis/C alloy nanorods with
different thermal annealing temperatures.

The crystal size of the FeNis alloys was calculated from XRD using the Scherrer equation,
and the average size was approximately 15.64 nm.
KA
b= [BcosB
where D is the crystallite size, K is the Scherrer constant, A is the wavelength of
the X-ray sources (0.15405 nm), 3 is the full width at half maximum, and 0 is the peak
position.
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Figure S4. XPS spectrum of FeNis/C alloy nanorods: (a) full scan; (b) C 1s.
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Figure S5. (a) Polarization curves and (b) Tafel plots of FeNis/C alloy nanorods with different ther-

mal annealing temperatures.
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Figure S6. The equivalent circuit model of an EIS analysis of all the samples.

Figure S5. The fitting equivalent circuit model: Rs, is a sign of uncompensated solution
resistance; Rctisthe charge transfer resistance; R1 is associated to the contact resistance be-
tween the catalysts and the othersresistance. The CPE was generally employed to well fit
the impedance data by safely treating it as an empirical constant without considering its
physical basis. Mostly, it was regarded as the double-layer capacitor from the catalyst/sup-

port and catalyst solution.
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Figure S7. CV curves of (a) FeNis/C alloy nanorods; (b) Ni/C nanorods; (c¢) Fe/C nanorodsat the
potential of 1.04 V-1.14 V in 1 M KOH.
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Figure S8. (a) The specific activity of FeNi3/C at different activation temperatures; (b)the specific
activity of FeNi3/C, Ni/C, and Fe/C at the overpotential of 300 mV.
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Figure S9. Faraday efficiency of FeNis/C for the OER.

A gas-tight electrochemical cell with a gas burette was carried out to verify the fara-
daic yield of the sample using a typical three-electrode system. The working electrode was
prepared by drop-casting catalyst suspension on a glassy carbon electrode with a surface
area of 0.07 cm™. The graphite rod and saturated calomel electrode (SCE) acted as the
counter and reference electrodes, respectively.To reach the benchmark current density of
10 mA cm™ at approximately 1.48 V, the volume of the evolved gas was recorded syn-
chronously. Thus, the faradaic yield was calculated from the ratio of the recorded gas vol-
ume to the theoretical gas volume during the charge passed through the electrode [1]:

Vexperimental _ Vexperimental

Faradic yeald =

Vtheoretical - % X % X Vm

where Q is the charge passed through the electrode; F is the Faraday constant (96485 C
mol™); the number 4 represents 4 mole electrons per mole Oy; Vi is the molar volume of
gas (24.5 L mol™, 298 K, and 101 KPa).

Table S1. The atomic ratio of all elements from the EDS.

C% 0% e% Ni%

24.3 10.2 17.8 47.7
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Table S2. The comparison of other FeNi-based OER catalysts in alkaline medium.

. Overpotential (mV)
Materials Electrolyte - Reference
at 10 mA ¢cm2

FeNis/C alloy nanorods 1 M KOH 250 This work
FeNi-P/GA 1 M KOH 280 [2]
FeNi-LDH@3DG/CNTs 0.1 M NaOH 380 [3]
Ni-Co-F 1 M KOH 300 [4]
Graphene-CosO4 1M KOH 313 [5]
Fes04@Co09Ss/rGO 1 M KOH 340 [6]
Ni-NiO-CNT 1 M KOH 320 [7]
Co304/mMWCNT 0.1 M KOH 390 [8]
NiOx/Ni 1 M KOH 390 [9]
Fe-Co-F-400 1M KOH 250 [10]
NCG-CoO 1 M KOH 340 [11]

Table S3. EIS fitting parameters from equivalent circuits for as-prepared catalysts.

Sample Rs/Q Re/Q Ri/Q

FeNis/C 10.1 15.2 30.4
Ni/C 11.8 26.0 290.3
Fe/C 12.3 110.0 3000.0

Table S4. The value of Ca and ECSA for FeNis/C with different annealing temperature.

Sample Ca/mF cm2 ECSA/cm?2
FeNis/C 300 0C 1.86 3.25
FeNis/C 400 0C 4.14 7.24
FeNis/C 500 0C 247 4.32
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