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Sulfur-Doped Ordered Mesoporous Carbon as Fuel Cell
Electrocatalyst for Oxygen Reduction
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Abstract: The novel sulfur-doped ordered mesoporous carbon (S-OMC) was prepared via one-step hard-template
method employing thymol blue as a single precursor. The S-OMC obtained at 900 “C showed appropriate
eraphitization degree and hierarchical pore structures with a high surface area of 1 230 m?-g™ and a pore size
distribution centered at 4.6 nm. These unique local structures and thio-phene S active sites for oxygen reduction
reaction (ORR) contributed to the efficient catalytic performance of this ordered mesoporous carbon. It exhibited
the ORR half wave potential of =0.21 V in 0.1 mol-L™" KOH, and with superior stability and methanol tolerance
in alkaline media. This one-step nanocasting route provides an industrially feasible synthesis for S doped ordered

mesoporous carbon and shows efficient electroreduction activity for ORR compared to commercial Pt/C.
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Fig.1 (a) High-angle and (b) low-angle XRD patterns of S-OMC-T' (7=800, 900, 1 000)
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Fig.2 (2) SEM and (b) TEM image of S-OMC-900
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Fig.3 (a) N, adsorption-desorption isotherms and (b) pore size distribution curves of S-OMC-T' (7=800, 900, 1 000) materials

# 1 S-OMC-T (T=800, 900, 1 000)HIFLE M S HLL &K
Table 1 Textural parameters of S-OMC-T (T=800, 900, 1 000)

Sample Sper / (m?-g™) D/ nm Vi / (cm*-g™)
S-OMC-800 425 4.5 0.82
S-OMC-900 1230 4.6 2.03
S-OMC-1000 1043 5.0 1.78
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(a) XPS survey spectrum and (b) S2p narrow-spectrum analysis of S-OMC-900 analysis

spectrogram in XPS spectra of S-OMC-900
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Fig.5 (a) CV curves of S-OMC-900 in O, saturated 0.1 mol-L™" KOH solution at a scan rate of 10 mV-s™;

(b) RDE polarization curves recorded on S-OMC-800, S-OMC-900, S-OMC-1000 and Pt/C catalysts at
1 600 r-min™'; (c) RDE polarization curves recorded of S-OMC-900 material at different rotation rates;

(d) K-L plot of S-OMC-900
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Fig.6

(a) Current-time curves of S-OMC-900 and Pt/C for tolerance to the methanol crossover;

(b) Chronoamperometry curves of S-OMC-900 and Pt/C for ORR
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