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This file includes:

Table S1: Binding energies and ratio of Pt and Co species obtained from XPS spectra after

washing with EDTA solution.

Figure S1: TEM micrographs of: @) CNT; b) N-CNT; ¢) S-CNT, and d) N-CNTnr. (Scale bar
=50 nm).

Figure S2: Raman spectra at an incident laser energy of 2.33 eV (532 nm) of: a) CNT; b) N-
CNT; and c) S-CNT.

Figure S3: Deconvolution of XPS spectra for S-CNT Sap.

Figure S4: Deconvolution of XPS spectra for a) N-CNT Nis, b) N-CNT Szp, and ¢) N-CNTHT
Nis.

Figure S5: a) TEM images of PtsCo/CNT synthetized with hexadecyl trimetyl ammonium
bromide as stabilizer, and size distribution for the catalyst (the mean particle size is

1.90 £ 0.77 nm). b) TEM images of PtsCo/CNT synthetized with [omim][Tf2N] as stabilizer,
and size distribution for the catalyst (the mean particle size is 2.28 + 0.82 nm).

Figure S6: Size distribution for a) Pts3Co/N-CNT, b) PtsCo/N-CNTHr, ¢) PtsCo/S-CNT,

d) PtsNi/N-CNT, €) PtsNi/N-CNTxt and f) PtsNi/S-CNT.

Figure S7: HRTEM images of a) Co/N-CNT and c) Ni/N-CNTuT; and STEM-HAADF
images of b) Co/N-CNT and d) Ni/N-CNTHr.

Figure S8: a) HREM image and b) STEM-HAADF micrograph of PtsCo/N-CNT and EDX
spectrum of the selected area.

Figure S9: a) STEM-HAADF micrograph of PtsCo/N-CNT and b) EDX spectrum of the
selected area.

Figure S10: Deconvolution of XPS spectra for PtsCo/N-CNT a) Ptsf, and b) Cozp.

Figure S11: Deconvolution of XPS spectra for PtsNi/N-CNTwr a) Ptar, and b) Nizp.
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Figure S12: Results of the EDX analysis on PtsCo/N-CNT a) before and b) after washing with
EDTA solution.

Figure S13: WAXS analyses — a) diffractogram from PtsCo/N-CNT before (red) and after
(green) washing with EDTA and simulation for a spherical pure model; b) experimental PDF
from Pt3Co/N-CNT before (red) and after (green) washing with EDTA.

Figure S14: Polarization curves of MEA based on Pt3Co/CB (red) and Pt3Co/N-CNT (dark
blue); recorded under Oz, Piniet = 2.5 bar, T =80 °C, Stn2 = 1.2; Sto2 =5, RHanode = 50%; RHcathode
= 30%.

Figure S15: Nyquist diagrams of EIS for MEA based on Pt3Co/CB (red) and PtsCo/N-CNT
(dark blue) registered under air, Pinet = 2.5 bar, T =80 °C, Stz = 1.2; Stair= 3.5, RHanode = 50%;

RHcathode = 30%.
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Table S1: Binding energies and ratio of Pt and Co species obtained from XPS spectra after

washing with EDTA solution.

Binding energy (eV)
PtsCo/N-CNT Species Ratio (atom %o)
Pt 4f72 Pt 4fs2

Pt Pt(0) 71.1 74.3 57.8
PtO 72.1 75.2 15.8
Pt(OH)2 73.1 76.4 26.4

Co 2p3r2 Co 2pir

Co Co(0) 778.5 792.5 16.4
CoO 780.0 794.5.0 48.9
Co(OH)2/CoNs  781.8 796.4 34.9
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Figure S1: TEM micrographs of: @) CNT; b) N-CNT; c¢) S-CNT, and d) N-CNTwr. (Scale bar
=50 nm).
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Figure S2: Raman spectra at an incident laser energy of 2.33 eV (532 nm) of: a) CNT; b) N-
CNT; and c) S-CNT.
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Figure S3: Deconvolution of XPS spectra for S-CNT Sap.
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Figure S4: Deconvolution of XPS spectra for a) N-CNT Nz, b) N-CNT Sz, and

C) N-CNTHT Nis.
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Figure S5: a) TEM images of Pt3Co/CNT synthetized with hexadecyl trimetyl ammonium
bromide as stabilizer, and size distribution for the catalyst (the mean particle size is
1.90 £ 0.77 nm). b) TEM images of PtsCo/CNT synthetized with [omim][Tf2N] as stabilizer,

and size distribution for the catalyst (the mean particle size is 2.28 £ 0.82 nm).
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Figure S6: Size distribution for a) Pt3Co/N-CNT, b) PtsCo/N-CNTHt, ¢) Pt3Co/S-CNT,
d) PtsNi/N-CNT, e) PtsNi/N-CNTx and f) PtsNi/S-CNT.
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Figure S7: HRTEM images of a) Co/N-CNT and c) Ni/N-CNTwr; and STEM-HAADF images
of b) Co/N-CNT and d) Ni/N-CNTHr.
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Figure S8: a) HREM image and b) STEM-HAADF micrograph of Pt3Co/N-CNT and EDX

spectrum of the selected area.
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Figure S9: a) STEM-HAADF micrograph of Pt3Co/N-CNT and b) EDX spectrum of the

selected area.
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Figure S10: Deconvolution of XPS spectra for PtsCo/N-CNT a) Ptasr, and b) Cogp.
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Figure S11: Deconvolution of XPS spectra for PtsNi/N-CNTwr a) Ptar, and b) Nizp.
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Figure S12: Results of the EDX analysis on PtsCo/N-CNT a) before and b) after washing with

EDTA solution.
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Figure S13: WAXS analyses — a) diffractogram from Pt3Co/N-CNT before (red) and after
(green) washing with EDTA and simulation for a spherical pure model; b) experimental PDF
from PtsCo/N-CNT before (red) and after (green) washing with EDTA.
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Figure S14: Polarization curves of MEA based on Pt3Co/CB (red) and Pts3Co/N-CNT (dark
blue) ; recorded under O2, Pinet = 2.5 bar, T = 80 °C, Stz = 1.2; Sto2 = 5, RHanode = 50%;

RHcathode = 30%.
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Figure S15: Nyquist diagrams of EIS for MEA based on Pt3Co/CB (red) and Pts3Co/N-CNT

(dark blue) registered under air, Pinet = 2.5 bar, T =80 °C, Stz = 1.2; Stair= 3.5, RHanode = 50%;
RHcathode = 30%.
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