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Detail of Structural Characterization

Raman spectroscopy was performed on the pure NHCS and FeNi@NHCS samples. The
morphology of the sample was observed by Field emission scanning electron microscopy (SEM,
JSM-7100F) and the structure was analyzed by X-ray diffraction (XRD, Bruker D8) The fine
structure and elemental distribution of the FeNi@NHCS were characterized by scanning
transmission electron microscopy (STEM, JEOL ARM 200F). The composition of the FeNi alloy
on HMCS was tested by inductively coupled plasma optical emission spectrometer (ICP-AES,
optimal8000). Nitrogen adsorption/desorption tests were conducted on the pure NHCS and
FeNi@NHCS samples. The specific surface area and pore size distribution of the samples were
calculate by using Brunauer-Emmett-Teller (BET) method and Barrett-Joyner-Halenda (BJH)
model. X-ray photoelectron spectroscopy (XPS) measurement was performed to analyze the valence
state and electron structure of the FeNi@NHCS sample.

Calculation of electron transfer number (n)
The Koutecky-Levich equation was used to calculate the electron transfer number (n) per

oxygen molecule during ORR process:
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In the Koutecky-Levich equation, j is the measured current density, jx and j are the kinetic
diffusion current density and the kinetic limiting current density, respectively. ® is the angular

c
velocity, n is the transferred electron number, F is the Faraday constant (96,485 C mol!), %2 is the

D
saturated concentration of O, in 0.1 M KOH (1.2 x 10-° mol cm3), %2is the diffusion coefficient

0of O, in 0.1 M KOH (1.9 x 107 cm? s7!), and v is the kinetic viscosity of 0.1 M KOH (0.01 cm? s-
I).



Table S1. The electrochemical properties of the optimized FeNi,@NHCS sample compared with recently

reported FeNi electrocatalysts.
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Figure S1

Figure S1. SEM images of FeNi@NHCS samples prepared at (a) 500 C, (b) 600 C, (c)

700 C and (d) 800 C.
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Figure S2. (a) XRD patterns of Pure NHCS sample, (b) C-V curves and (c) LSV curves of sample
(T0~T4) in Oj-saturated 0.1 M KOH electrolyte at scan rate of 5 mV s at 1600 rpm, (d) LSV
curves in Os-saturated 1 M KOH at scan rate of 5 mV s at 1600 rpm of sample (TO~T4).



