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Figure S1. TEM images of the resultant (a) PMF and (b) pPMF-800.
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Figure S2. TEM images of the resultant (a) pPMF-600 and (b) pPMF-700.

Figure S3. TEM images of the resultant (a) PMF-800-0.2, (b) PMF-800-0.5, (¢c) PMF-800-1, and (d)
PMF-800-3.



Figure S4. TEM image of the resultant PMF-800-CI.
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Figure S5. XRD survey of the resultant NCNT and NCNT-800-Fe.
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Figure S6. Raman spectra of the resultant PMF-800-Co, PMF-800-Cl, pPMF-800, and PMF.
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Figure S7. XPS spectra of the resultant pPMF-800 and PMF.
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Figure S8. Representative ORR polarization curves for Pt/C catalyst in O,-saturated (a) 0.1 M HCIO,
and (b) 0.10 M KOH aqueous solutions before and after 3000 cycles with a scan rate of 5 mV/s and a
rotation rate of 1600 rpm.
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Figure S9. Representative ORR polarization curves for NCNT-800-Fe and NCNT in O,-saturated (a)
0.1 M HCIO, and (b) 0.10 M KOH aqueous solutions with a scan rate of 5 mV/s and a rotation rate of
1600 rpm.



Table S1 The Ip/l; values of the PMF, pPMF-800, PMF-800-Cl, and PMF-Co-800 determined by

Raman spectroscopy.

Materials PMF pPMF-800 PMF-800-C1 | PMF-Co-800
In/Ig 0.81 1.01 1.00 1.005

Table S2 Comparison of ORR performance in basic and acidic media for pPPMF-800 with other non-

precious metal carbon electrocatalysts.

Catalyst EPonset/  EP1n/  Elgueedd  E2ip/ ?eferenc Reference
\% \% \% \%
electrode
S-graphene -0.15 -0.37 - - vs SCE 1
BP-NFe 0.045 -0.089 0.6 - vs SCE 2
Fe-N-CNFs -0.02 -0.140  0.55 0.365 Vs 3
Ag/AgCl
NOSCs 0.96 0.74 - - vs RHE 4
S;N»,-GN1000 -0.052 - - - Vs 5
Ag/AgCl
N,S-RGO/GQDs -0.10 - - - Vs 6
Ag/AgCl
CNT/HDC-1000 0.92 0.82 - - vs RHE 7
C-PANI/NSA 0.84 0.67 - - vs RHE 8
Fe—P-900 0.95 - 0.84 - vs RHE 9
Fe;C/C-700 1.05 0.83 0.90 0.73 vs RHE 10
Fe—N-CNS 0.98 0.85 - - vs RHE 11
Fe/C/N 0.94 0.83 - - vs RHE 12
Fe-N/C-800 0.98 - 0.77 - vs RHE 13
BCNFNHs 0.861 0.575 vs RHE 14
pPMF-800 1.05 0.879 0.89 0.71 vs RHE this work

Notes:

EP: potential in basic solution; E?: potential in acidic solution; BP: cheap chemicals BP2000; S;N,-
GN: N and S dual doped graphene; RGO: reduced graphene oxide; GQDs: graphene quantum dots;
HDC: heteroatom-doped carbon; PANI: polyaniline; NSA: b-naphthalene sulfonic acid; OMMC:
ordered macro/mesoporous carbon; Fe-N-CNFs: Fe-N-doped carbon nanofibers; BCNFNHs:
bamboo-like carbon nanotube (b-CNT)/Fe;C nanoparticle (NP) hybrids; CNS: carbon nanoshells.
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