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Fig. S1 XRD test of h-FeNC with and without acid leaching.



Fig. S2 SEM of p-FeNC, r-FeNC and c-FeNC.



Fig. S3 (a) Full XPS spectrum of h-FeNC, p-FeNC, r-FeNC and c-FeNC. (b) 

Zn 2p XPS spectrate of h-FeNC and (c) the ratio of different N species of h-

FeNC, p-FeNC, r-FeNC and c-FeNC.



Fig. S4 N1s XPS deconvolution results of h-FeNC, p-FeNC, r-FeNC and c-

FeNC.



Fig. S5 Fe 2p XPS deconvolution results of h-FeNC, p-FeNC, r-FeNC and c-

FeNC.



Fig. S6 CVs of Pt/C, h-FeNC, p-FeNC, r-FeNC and c-FeNC in N2- and O2-

saturated 0.1 M HClO4 solution at a scan rate of 10 mV s-1.



Fig. S7 LSV of h-FeNC with different Fe2O3 content in 0.1 M HClO4 solution at 
a scan rate of 10 mV s-1.



Fig. S8 RDE polarization curves of p-FeNC (250 nm), p-FeNC (150 nm) and 

p-FeNC (50 nm) in O2-saturated 0.1 M HClO4 solution at 1600 rpm, with a 

scan rate of 10 mV s-1.



Fig. S9 SEM of p-Fe2O3 with different sizes (a) 50 nm, (b) 150nm and (c) 250 

nm.



Fig. S10 (a, c, e) LSV curves of p-FeNC, r-FeNC and c-FeNC at different 

rotating speeds with a scan rate of 10 mV s-1 in O2-saturated 0.1 M HClO4 

solution, respectively. (b, d, f) the corresponding Koutecky-Levich plots of p-

FeNC, r-FeNC and c-FeNC, respectively.



Fig. S11 The electrochemical impedance spectra of Pt/C, h-FeNC, p-FeNC, r-

FeNC and c-FeNC.



Fig. S12 Full XPS spectrum of h-FeNC before and after stability test.



Fig. S13 SEM of h-FeNC before and after stability test.



Fig. S14 CVs of Pt/C, h-FeNC, p-FeNC, r-FeNC and c-FeNC in N2- and O2-

saturated 0.1 M KOH solution at a scan rate of 10 mV s-1.



Fig. S15 (a, c, e) LSV curves of p-FeNC, r-FeNC and c-FeNC at different 

rotating speeds with a scan rate of 10 mV s-1 in O2-saturated 0.1 M KOH 

solution, respectively. (b, d, f) the corresponding Koutecky-Levich plots of p-

FeNC, r-FeNC and c-FeNC, respectively.



Fig. S16 (a) Current-time (I-t) curves and (b) RDE results of h-FeNC in O2-

saturated 0.1 M HClO4 solution (without and with SCN-). (c, d) RDE results of 

h-FeNC in O2-saturated 0.1 M HClO4 solution (without and with Cl-, without 

and with Br-). All tests on a rotating disk electrode (1600 rpm) with a scan rate 

of 10 mV s-1.



Table S1 Nitrogen sorption analysis results of h-FeNC, p-FeNC, r-FeNC and 

c-FeNC.

Sample
S

BET

(m2 g-1)

V
tol

(cm3 g-1)

D
av

(nm)

h-FeNC 2454 1.9 3.4

p-FeNC 2248 1.7 3.3

r-FeNC 1934 1.6 3.2

c-FeNC 1864 1.6 3.2



Table S2 The XPS atomic ratio of h-FeNC, p-FeNC, r-FeNC and c-FeNC.

XPS atomic ratio (%)
Sample

N1 N2 N3 N4 N1+N2

h-FeNC 40.51 28.14 24.95 6.40 68.65

p-FeNC 40.22 27.17 25.36 7.25 67.39

r-FeNC 29.53 32.38 29.52 8.57 61.91

c-FeNC 38.04 25.84 26.97 9.15 63.88



Table S3 The electrocatalytic activities of h-FeNC and some recently reported 

NMP catalysts for ORR in acidic media.

Catalyst Electrode rotation
speed (rpm)

Half-wave
Potential (mV)

Catalyst loading
(mg cm-2)

Reference

h-FeNC 1600 777 0.4 This work

Co-N-C 1200 761 0.6 S1

FePPyC-900 1600 740 0.4 S2

Fe3C/C-700 900 730 0.6 S3

PANI-Co-C 900 750 0.6 S4

Fe-N-GC-900 1600 740 0.6 S5

Fe-Nx/HPC 1600 760 0.2 S6

Fe-g-C3N4@C 900 750 0.6 S7

FeNC-900 1600 720 0.6 S8



Table S4 The change of C, N, O and Fe content of h-FeNC before and after 

the stability test.

XPS
Sample

△C/C (at %) △N/N (at %) △O/O (at %) △Fe/Fe (at %)
h-FeNC -0.71 +6.41 +2.43 +1.20



Table S5 The electrocatalytic activities of h-FeNC and some recently reported 

NMP catalysts for ORR in 0.1 M KOH solution.

Catalyst Electrode 
rotation

speed (rpm)

Half-wave
potential (mV)

Catalyst loading 
(mg cm-2)

Reference

h-FeNC 1600 883 0.4 This work

NiCo/NLG-270 1600 820 0.4 S9

Co/N-CNTs 1600 840 0.2 S10

Fe-N/C-800 1600 809 0.1 S11

PFA-Fe20-900-ALP 1500 830 0.8 S12

Fe@Aza-PON 1600 839 0.239 S13

Fe-Phen-N-800 1600 860 0.1 S14

Fc-F/Co@N-C800 1600 860 0.2 S15

NCNT/CoXMn1-XO 1600 840 0.2 S16
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