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Fig. 1 (A) Photo graph of chitosan/nonahydrate gel; (B) SEM image of FNC-900; (C) TEM image of FNC-900; (D) Nitrogen

adsorption-desorption curves of FNC-900 (the inset: pore size distribution curve)
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Fig. 3 (A) Possible N structure model of FNC-900; (B) N 1s XPS spectra of NC and FNC-700, 800, 900 and 950; (C) Fe 2p XPS
spectra of FNC-900
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Fig. 4 (A) CV curves of FNC-900 in 0.1 mol- L' KOH at 50 mV-s™. (B) LSV curves for NC, FNC-700, 800, 900, 950, and Pt/C in

O,-saturated 0.1 mol- L' KOH at 10 mV s and 1600

rpm. (C) HO, and (D) electron transfer number (n) plots of NC,

FNC-700, 800, 900, 950, and Pt/C in O,-saturated 0.1 mol -L' KOH from the data of RRDE. (E) LSV curves for
FNC-900 and Pt/C before and after 10000 potential cycles in O,-saturated electrolyte. (F) CV curves of FNC-900 and
Pt/C in O, saturated and 3 mol-L" methanol O, saturated 0.1 mol- L' KOH with a scan rate of 50 mV-s™.
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900 or 40 wt% Pt/C as a cathode catalyst
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Chitosan/Nonahydrate Gel Derived Fe-N-Doped Porous Carbon
Sheet as High-Efficient ORR Electrocatalyst

MENG Fan-lu"? ZHANG Xin-bo?, YAN Jun-min'

(1. Key Laboratory of Automobile Materials, Ministry of Education and College of Materials Science and
Engineering, Jilin University, Changchun 130012, China; 2. State Key Laboratory of
Rare Earth Resource Utilization, Changchun Institute of Applied Chemistry, Chinese Academy of
Sciences, Changchun 130012, China)

Abstract: The chitosan/nonahydrate gel was used as a precursor to realize the uniform mixture of N-polymer and metal salt. Af-
ter lyophilization treatment, the gel went through heat treatment and acid etch. Accordingly, the Fe-N-doped porous carbon sheet
with homogenous composition and microstructure was prepared. Compared with the commercial Pt/C catalyst, the Fe-N-doped
porous carbon sheet exhibited more positive onset potential and half-wave potential, higher current density, and especially, excel-
lent durability. The power density of 318 mW -cm? was obtained in alkaline fuel cell with the Fe-N-doped porous carbon sheet as a
cathode catalyst, which is higher than 267 mW -cm? with the Pt/C as a cathode catalyst. The improved cell perforence with the
Fe-N-doped porous carbon sheet might be contributed to the atomicaly dispersed iron in chitosan, which results in the homogenous

dispersion of Fe-N-C active site, high specific surface area and pore size distribution.

Keywords : Fe-N-doped porous carbon sheet; oxygen reduction reaction ; gel ; porous structure.
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