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Abstract: Oxygen reduction reaction (ORR) is an important electrochemical reaction process at the cathode of fuel
cell, but its spontaneous reaction process is slow, and its catalysts, though efficient in catalyzing the ORR reaction, are
facing problems of expensive price, complicated synthesis process, and polluting environment. Therefore, it is of great
significance to explore the method of synthesizing a simple and environmentally friendly catalyst for the preparation
of ORR catalysts. Fe-N co-doped mesoporous carbon substrate (Fe-N/MC) is a kind of non-precious metal catalysts
for oxygen reduction reaction with great application value. In this work, mesoporous carbon substrate (MCy) was
obtained by high-temperature carbonization of small molecule precursors in a semi-closed system in a muffle furnace,
and then Fe-N co-doped mesoporous carbon substrate (Fe-N/MCyr) was prepared by mixing the obtained MCy, with
iron salts in a tube furnace at a high temperature. This method only needs simple pyrolysis conditions, requiring no
template agents and toxic substances such as NH; and HF. MCy is beneficial to enhance the hydrophilicity and
coordination ability of the mesoporous carbon substrate surface due to its high element contents of nitrogen and

oxygen. Fe-N/MCyr, prepared by MC,, and iron salts, contains abundant and catalytic ORR Fe-N, active sites with

Wis BHA: 2023-06-12; WEMEK R BHA: 2023-07-21; FHARAH: 2023-08-21
BELUH: /8 T¥HRHHE4ENNGKI-22-07)

School Foundation of Nanchang Institute of Science and Technology (NGKJ-22-07)
EE BN A (1993-), B, Wit E-mail: 841671731@qq.com

YANG Daihui (1993-), male, Master. E-mail: 841671731@qq.com



1310 T AL A R R

38 %

onset potential and half-wave potential of 0.941 and 0.831 V(vs RHE), respectively, which are 34 and 16 mV more

positive than those of commercial Pt/C catalyst, respectively. ORR can be divided into two-electron or four-electron

type according to the reaction process, and the transfer electron numbers of Fe-N/MCMT and Pt/C are 3.77 and 3.91,

respectively, indicating a four-electron reaction process.

K ey words: iron-nitrogen co-doped mesoporous carbon; oxygen reduction reaction; semi-containment system; catalyst
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Fig. 2 (a) N, adsorption-desorption isotherms, (b) pore-size distributions, (c) XRD patterns,
and (d) Raman spectra of MCy;, MCr, Fe-N/MCy;r and Fe-N/MCrr
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Fig. 3 HAADF-STEM images of (a-c) Fe-N/MCyr and (d-f) Fe-N/MCrr

Single Fe atoms and Fe atom clusters are highlighted by white circles, respectively. Colorful figures are available on website
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Fig. 5 ORR performance of catalysts
(a) LSV curves of different catalysts in O,-saturated 0.1 mol/L KOH at a scan rate of 10 mV/s and a rotation rate of 1600 r/min;
(b) LSV curves of Fe-N/MCyr at different rotation rates with inset showing K-L plots obtained from polarization curves;
(c) Plots of number of electron transfer and H,O, yield with different catalysts at the rotation speed of 1600 r/min;
(d) Tafel plots derived from Fig. 6(a); (e, f) Chronoamperometric responses of Fe-N/MCyr and Pt/C in (e) presence or
(f) absence of methanol at 0.7 V (vs RHE). Colorful figures are available on website
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Tablel Nitrogen content of each sample

Samples

N/%(in atomic)

Binding energy of relative nitrogen content/eV

Pyridinic N Fe-N, Pyrollic N Graphitic N Oxygenated N
Fe-N/MCyr 5.92 0.2 (398.2) 0.11 (399.3) 0.58 (401) 0.11 (403)
Fe-N/MCry 5.12 0.21 (398.1) 0.07 (399.2) 0.68 (401) 0.04 (403)
MCyy 16.48 0.41 (398.3) 0.39 (400) 0.16 (401) 0.04 (403)
MCr 10.00 0.26 (398.3) 0.28 (400) 0.42 (400.98) 0.04 (403)
xS BHEMTENEFESLIL

Table2 Elemental percentagesin atom of each sample

Sample XpS
Fe/% N/% S/% 0/% C/%

Fe-N/MCwur 0.49 5.92 0.32 8.41 84.86

Fe-N/MCrr 0.64 5.12 0.57 9.34 84.33

MCy 0 1648 127 792 7433 B ST MCy Fil MCy 75K h 40U R

MCr 0 10 0.9 5 84.1 Fig. S1  Stability of MCy and MCy dispersed in water




