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Fig.S1. SEM images of a-c) Fe-N/MC, d-f) Fe-N/C-ref at different scales.
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Fig.S2 a) Survey XPS spectra, high-resolution; b) Fe2p XPS spectra of UIO, Fe-N/C-ref, Fe-N/MC;
c) Fe2p XPS spectra of Fe-N/MC.



Table S1. Fraction of the different elements present in UIO, Fe-N/C-ref, and Fe-N/MC.

Sample C% N % Fe %
UIO-66 97.98 2.02 /
Fe-N/C-ref 97.77 1.91 0.32

Fe/N/MC 97.21 2.21 0.67




Table S2. Fraction of the different N species present in UIO, Fe-N/C-ref, and Fe-N/MC.

Sample Pyridinic N Fe-Ny Pyrrolic-N Graphitic-N Oxidized-N
% % % % %
UIO-66 10.41 / 37.23 14.28 38.48
Fe-N/C-ref 11.44 6.97 27.86 16.94 42.28

Fe/N/MC 26.06 9.51 16.25 23.33 27.88
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Fig.S3 CV curves of Fe-N/MC in N, and O,-saturated a) 0.1 M HCIO4 and b) 0.1 M KOH.
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Fig.S4 LSV ORR curves of Fe-NCNTs in O,- saturated a) 0.1 M HCIO4 and b) 0.1 M KOH.
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Fig.S5 LSV ORR curves of Catalysts with FeCp with different doping levels in O,- saturated a) 0.1
M HCIO4 and b) 0.1 M KOH.
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Fig.S6 ORR curves of Fe-N/MC obtained at different rotation rates in O,-saturated a) 0.1 M HCIO,4

and ¢) KOH; K-L plots of j! versus @ "2 on Fe-N/MC in O,-saturated b) 0.1 M HCIO,4 and d) KOH.
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Fig.S7 CV curves before and after durability test of Fe-N/MC in O,-saturated a) 0.1 M HCIO4 and b)
KOH.
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Fig. S8 In 1 M KOH, (a) LSV curves for the OER of Fe-N/MC catalysts and Fe-N/C-ref catalysts at

a scan rate of 10 mV s-1. (b) Tafel slope plot.
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Fig.S9 Open-circuit plots of Zn—air battery with Fe-N/MC and 20% Pt/C as the air cathode,

respectively.
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Fig.S10 Hydrogen peroxide yields obtained from RRDE test results of Fe-N/C-ref, Fe-N/MC and
Pt/C catalysts in oxygen-saturated 0.1 M HCIO, solution.
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Table S3. Comparison of ORR performance of Fe-N/MC with other non-noble metal in alkaline medium

Catalyst Egnset VSRHE E;,vsRHE Catalyst References
loading
(mg/cm?)

Fe-N/MC 0.95 0.85 0.5 This work
Fe/N/S-PC 0.97 0.87 0.5 1
Fe/N/C(4mlm)-OAc 0.95 0.844 0.6 2
Fe-N/C-155 1.09 0.85 0.5 3
FeN/C-800 0.923 0.809 0.1 4
Co/N/C 0.94 0.83 0.2 5
Fe;C@NG-800-0.2 0.98 0.83 0.5 6
Fe/N/C 0.94 0.83 0.5 7
Fe-N/C 1.019 0.848 / 8
Fe3-NG 0.965 0.826 0.5 9
C-FeHZ8@g-C5N4-950 0.97 0.845 0.5 10




Table S4. Comparison of ORR performance of Fe-N/MC with other non-noble metal in acid medium

Catalyst EonsetVSRHE E.,2vsRHE Catalyst References
loading
(mg/cm?)
Fe-N/MC 0.88 0.76 0.5 This work
PpPD-Fe-C 0.826 0.718 0.9 11
PCN-FeCo/C 0.90 0.76 0.6 12
C-FeZIF-900-0.84 0.90 0.77 0.5 13
N, P-CGHNs 0.90 0.68 0.6 14
Fe-N-CNF 0.84 0.62 0.6 15
FeN4/HOPC-c-1000 / 0.8 0.5 16
CeF3-Fe/N/C 0.9 0.78 0.5 17
Zn/Co(mlm),-P 0.88 0.76 0.5 18
Py-B12/C / 0.78 0.5 19
Si0,-Fe/N/C / 0.823 0.5 20




Table S5. Comparison of performance of the Hy/O, PEMFCs using the NPM cathode catalysts

Catalyst Operation Catalyst Maximum Back References
temperature loading  power density Pressure(b
. amount(m  (mW cm?) ar)
(C) ¢ cm?)

Fe-N/MC 70 4.0 1150 2 This work
Fe/N/C-SCN 80 4.0 1030 2 21
CFeHZ8@gC3Nu- 80 1.0 775 2 10
950

Co-N-C@F127 80 4 870 1 22
(CM+PANI)-Fe-C 80 4 940 2 23
ZIF-FA-CNT-p 80 4.5 820 2 24
Fe/N/C(4mlm)-OAc 80 3 1330 2 3
8i0,-Fe/N/C 80 2.7 880 2 20
Fe2-Z8-C 80 2.8 1141 2 25
Fe-MOF-100nm 94 4 1140 1.7 26
Fe/Phen/Z8 80 4 910 1 27




Table S6. The overall Fe content of Fe-N/MC and Fe-N/C-ref based on ICP-OES

Sample Total Fe Fe (after acid treatment)
(Wt.%) (Wt.%)
Fe-N/MC 3.16 2.76

Fe-N/C-ref 2.07 1.48




Table S7. Comparison of the durability performance of PEMFCs using NPM cathode catalysts

Catalyst Test Initial Performance times References
environment current degradation
density rate
(mA cm?)
Fe-N/MC H-0, 651 42.3% 24h This work
Fe-ZIF’/CNT-1 H,-0, 615 34% 30h 28
Fe-N-C H2-Air 500 58% 23h 29
FeO,@GC- H,-0, 440 28.9% 150h 30
NOMC
Fe/N/C-SCN H,-0, 1600 71.9% 100h 21
CFeHZ8@gC;3N, - H,-0, 400 51.1% 8h 22
950
ZIF-FA-CNT-p H,-0, 1200 79.1% 60h 25
Fe/N/C(4mlm)- H,-0, 2600 80.3% 35h 2
OAc
CeF3-Fe/N/C H,-0, 120 46% 24h 16
SA-3DNC H,-0, 380 25% 20h 31

C-FeZIF-1.44-950 H,-0, 1000 32.2% 10h 32
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