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Fig. S1 FTIR spectrum of RNFs.

Fig. S2 High magnification SEM image of RNFs.



Fig. S3 Low magnification TEM image of FeNx/Fe2O3-CNFs.

Fig. S4 SEM (a), TEM (b), and HRTEM (c) images of FeNx/Fe3C-CNFs.

Fig. S5 TEM (a, b) images of N-doped CNFs. 



Fig. S6 TEM image of FeNx/Fe2O3-CNFs-700.

Fig. S7 TEM image of FeNx/Fe2O3-CNFs-900.



Fig. S8 Raman spectra of FeNx/Fe2O3-CNFs and FeNx/Fe3C-CNFs.

Fig. S9 N2 adsorption/desorption isotherms of FeNx/Fe2O3-CNFs and FeNx/Fe3C-
CNFs.



Fig. S10 XPS survey spectrum of FeNx/Fe2O3-CNFs.

Fig. S11 TG and DSC curves of FeNx/Fe2O3-CNFs.

Fig. S12 CV curves of CNFs, FeNx/Fe2O3-CNFs, and FeNx/Fe3C-CNFs with a scan 
rate of 5 mV s-1.



Fig. S13 CV (a) and LSV (b) curves of FeNx/Fe2O3-CNFs catalysts prepared at 
different activation temperatures; LSV curves (c) and the corresponding K-L plots (d) 
of FeNx/Fe2O3-CNFs-700; LSV curves (e) and the corresponding K-L plots (f) of 
FeNx/Fe2O3-CNFs-900.

Fig. S14 Electron transfer number (a) and H2O2 yields (b) of FeNx/Fe2O3-CNFs and 
FeNx/Fe3C-CNFs at 0.2 – 0.7 V.



Fig. S15 LSV curves of FeNx/Fe2O3-CNFs (a) and Pt/C (b) with and without CH3OH.

Fig. S16 Effect of SCN- on the catalytic activity of FeNx/Fe2O3-CNFs.

Table S1. Textural properties of the samples.

Sample
SBET

(m2 g-1)
St-Plot Micro

(m2 g-1)
Vp

(cm3 g-1)
Vt-Plot Micro

(cm3 g-1)
FeNx/Fe2O3-CNFs -

700
679 299 1.43 0.15

FeNx/Fe2O3-CNFs -
800

712 308 1.15 0.16

FeNx/Fe2O3-CNFs -
900

1093 160 2.36 0.07

FeNx/Fe3C-CNFs -
800

639 279 1.00 0.14

CNFs 408 308 0.34 0.15



Table S2. Summary of the Mössbauer site parameters to different iron species in 
FeNx/Fe2O3-CNFs catalysts.

Fe species
CS

(mm s-1)
D

(mm s-1)
A

W+
(mm s-1)

Content (%)

Doublet 1 0.86 2.01 15900 0.37 15.7%

Doublet 2 0.35 0.58 39400 0.35 39%

Sextet 1 0.31 0.04 28000 0.27 27.7

Sextet 2 1.05 -0.06 17700 0.60 17.5%

CS: Center shift; D: Quadrupole splitting; A: Area; W+: Absorption line width

Table S3. Comparison of the ORR performance of non-precious metal catalyst in 0.1 
M KOH at 1600 rpm.

Sample
Onset 

potential
(V vs. RHE )

Half-wave
potential 

(V vs. RHE)

JLimit

@0.4 V 
(mA cm-2)

JKinetic

@0.9 V
 (mA cm-2)

Reference

FeNx/Fe2O3-CNFs 0.95 0.81 ~6 0.50 This work
p-Fe-N-CNFs  0.91 0.82 5.05 / 1

PFA-Fe5-900-ALP 0.92 0.85 5.4 / 2
N-doped carbon 

tube
0.89 0.76 ~4.9 ~0.26 3

Fe-N/C-800 0.98 0.81 4.81 ~0.32 4
Fe-N-CNFs 0.93 0.81 5.12 / 5
Co-N-doped

Graphitic carbon
0.92 0.82 5.3 ~0.32 6

FeCo/N-doped 
carbon aerogels

0.89 0.81 ~6 ~0.13 7

B-doped Fe−Nx 
centers-enriched 
porous carbons

0.97 0.84 5.5 ~0.93 8

MOG(Fe)/urea/CN
Ts-700

0.92 0.72 5.37 ~0.11 9

α-Fe2O3/CNT 0.82 / ~4 / 10
Fe/N/S-PCNT 0.96 0.84 ~5 ~0.55 11
Graphene-like 

carbon nanosheets
0.86 0.77 4.8 / 12
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