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Figure S1. SEM (a) and TEM (b) images of the as-synthesized FeNC-800.
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Figure S2. SEM images and XRD pattern of the FeNC-700 (a, c) and FeNC-900 (b, d).
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Figure S3. The high-resolution N 1s and Fe 2p spectrum of (a, ¢) FeNC-700, (b, d)
FeNC-900.
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Figure S4. The content of N at different temperatures of 700,800 and 900 °C respectively.
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Figure S5. Raman spectrum of samples obtained at different temperatures of (a) FeNC-700, (b)

FeNC-800 and (c) FeNC-900.
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Figure S6. Impedance data for FeNC-X samples.
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Figure S7. N, adsorption-desorption isotherms of (a) FeENC-700 and (b) FeNC-900 (inset) the

pore size distribution by DFT method.
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Figure S8. The activities after 3000 cycles of FeNC-800 and Pt/C in an O,-saturated 0.1 M KOH

solution.

S4



(@) s (b) 30

— without CH,OH
44 | - - -with CH,0H 254
2 — without CH_OH
20 = = =with CH,OH
0 L :
E £ 15
- z ]
| £ :
= = G -
5 5 "4
¢
1 M et
-104 g
T T T T T T T -5 T T T T T T T
00 02 04 06 08 10 12 00 02 04 06 08 10 12
ENV(vs. RHE) E/V(vs. RHE)

Figure S9. CV curves of (a) FeNC-800 and (b) Pt/C in an O,-saturated 0.1 M KOH solution

containing 1M methanol.
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Figure S10. SEM images and XRD patterns of samples prepared with different amount
of o-Phthalic anhydride in the precursors at 800 °C: (a, c) reducing 50% o-Phthalic
anhydride and (b, d) adding 50% o-Phthalic anhydride.
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Figure S11. SEM images of samples prepared with different precursors at 800 °C: (a, d)

without melamine, (b, €) without o-Phthalic anhydride and (c, f) without FeCls.

Table S1. N, adsorption-desorption characterization of the samples obtained at different

temperatures.
Sample BET surface area Pore volume Pore size
(m*g”) (cm®g™) (nm)
FeNC-700 450.3 0.7 8.9
FeNC-800 275.7 0.5 14.1
FeNC-900 487.1 0.8 10.3
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Table S2. Comparison of ORR catalytic performances in alkaline solution between

FeNC-800 and other non-precious metal-based catalysts reported previously.

Catalyst Onset potential Half-wave potential Ref.
(V vs. RHE) (Vvs.RHE)
FeNC-800 1.1 0.88 This
work
N-Fe—CNT/CNP - 0.87 1
FePhen@MOF-ArNH;  1.03 0.86 2
N-CNT/N-G - 0.85 3
N-GC -0.05 -0.18 4
(vs. Ag/AgCl) (vs. Ag/AgCl)
SN-OMC-8 - -0.15 5
(vs. Ag/AgCl)
GFe-800a -0.087 -0.29 6
(vs. Ag/AgCl) (vs. Ag/AgCl)
ZIF-67-900 0.95 0.85 7
Fe;C/C-800 1.05 0.83 8
Fe-N-CNFs -0.02 -0.140 9
(vs. Ag/AgCl) (vs. Ag/AgCl)
N-graphene/CNT 0.117 - 10

PMF-800

0.861

11
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Table S3. Comparison of OER catalytic performances in alkaline solution between the

FeNC-800 and other non-precious metal-based catalysts reported previously.

Catalyst Potential at KOH Ref.
current density of (M)
10 mA cm™
(V vs. RHE)
FeNC-800 1.64 0.1 This work
Fe/Fe;C@NGL-NCNT 1.16 0.1 12

(vs. Ag/AgCl)

ZnCo LDH 1.74 0.1 13
a-MnO,-SF 1.72 0.1 14
Ca,Mn,05/C 1.7 0.1 15
V—Co-Fe oxide 1.54 1 16
Fe-Ni oxides 1.61 1 17
y-Fe,O3/CNT 1.61 0.1 NaOH 18
P-doped graphitic C3N,4 1.63 0.1 19
a-Ni(OH), hollow spheres 1.56 0.1 20
B-Ni(OH), nanoplates 1.67 0.1 20
CoCo LDH 1.62 1 21
NixCos-xO,4 nanowire 1.6 1 22
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