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Fig. S2. (a, b) SEM images of ZIF-8.



y Fig. S4. TEM image of MnNC.
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Fig. S6. (a) HAADMEM image and (b) corresponding particle size distributions histogram of Pt-

MnNC.
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Fig. S7. (a) Fast Fourier transform HR-TEM image and (b) intensity pro bfe@iagd from (a) of Pt-
MnNC.

Fig.J88. SAED image of Pt-MnNC.
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Fig. S10. TGA curve of Pt-MnNC.




CHINESE
RSN CHEMICAL
P SOCIETY

a """ wnNC b [c1s
C1s

Intensity (a.u.)
Intensity (a.u.)

Mr]"2p

-

1200 1000 800 600 400 200 295 290 285 280
Binding Energy (eV) Binding Energy (eV)
¢ N 1s
M-N,
Pyrrolic N ¢ i

_ VA Pyridinic N

= Graphitic N

2

2 | Oxidized N

S )

IS

410 405 400 395

Binding Energy (eV)
v

Fig. S11. XPS survey spectra of (a) ion (b) C Ls spectrum (c) N

s spectrum.
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Fig. S12. XPS suwectra of (a) Pt-MnNC and corresponding high-resolution (b) C 1s spectrum.



CHINESE
ﬁ CHEMICAL
Gas® SOCIETY

a 10 b
—— PtMNNC 8 —— PtMnNC
8 / Fitting Fitting
—~ 1 \ o 41
2L 6 | <
z | z o
< ,' =
T [ 6% X 4]
Al
2 :: \j i
N 3 8
> 5l
0 1 2 3 4 5 6 0 1 2 3 4 5 6
R(A) R(A)
Fig. S13. EXAFS fitting result of (a) Pt L3-edge and (b) correspon space -MnNC.
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Fig. S15. The evolutions of SA at 0.9 V vs. RHE for Pt- Ca t/C bgre and every 90,000
potential cycles.
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Fig. S16. HAADF-STEM images and corresponding Pt NPs size distributions of (a, b) fresh Pt/C
catalyst and (c, d) aged Pt/C catalyst after 60,000 cycles.
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Fig. S17. HAADF-STEM image of (a) Pt-MnNC and (b) correspo Pt NP distributions

histogram after 60,000 potential cycles.

ional imaggl of the cathode catalyst layers with identical Pt loadings of 0.2

mgp; cm 2. (a, (c, d) commercial Pt/C (20 wt%).
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Table S1. The Brunauer-Emmett-Teller specific surface area and pore parameters Pt-MnNC and MnNC.

Sample Pt-MnNC MnHC

Specific surface area (m? g!) 4543 1008.8
Average pore radius (nm) 2.13 291
Total pore volume (cm?® g™') 0.48 1.47

Table S2. Structural parameters extracted from

Sample Shell ~ CN@ R (AP

Pt foil Pt-Pt 12 2.75+0.03

Pt-MnNC

EXAFS fit of r

the samples.
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