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Electrocatalytic Performance of Carbon Supported Ru-Fe Catalyst for
Oxygen Reduction in Direct Formic Acid Fuel Cell
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(Jiangsu Key Laboratory of Biofunctional materials, College of Chemistry and
Environmental Science, Nanjing Normal University, Nanjing 210097)

Abstract: The electrocatalytic performances of the Ru/C and Ru-Fe/C catalysts for the oxygen reduction and high
formic acid tolerance ability were investigated. It was found that the electrocatalytic activity of the Ru-Fe/C
catalyst is much higher than that of the Ru/C catalyst for the oxygen reduction. It was further found that only
alloying Fe with Ru can increase the electrocatalytic activity of the Ru/C catalyst for the oxygen reduction. In
addition, The Ru-Fe/C catalyst has no electrocatalytic activity for the formic acid oxidation. Thus, the Ru-Fe/C
has the high formic acid tolerance ability. Therefore, the Ru-Fe/C catalyst is suitable to be used as cathode
catalyst in DFAFC.
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Fig.1 EDS spectra of (A) Ru/C, (B) Ru-Fe/C-1 and
(C) Ru-Fe/C-2 catalysts
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Fig.2 XRD patterns of (a) Ru/C, (b) Ru-Fe/C-1 and
(c) Ru-Fe/C-2 catalysts
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Fig.3 Linear sweeping voltammograms of 0.030 mol L™
RuCl; in (a) H,O and (b)THF+H,O mixture
solution with 1.0 mol- L KCI at the glassy
carbon electrode
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Fig4 Linear sweeping voltammograms of 0.08 mol- 1.
FeCl; in (a) H,O and (b)THF+H,O mixture
solution with 1.0 mol-L™ KCI at the glassy

carbon electrode
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Fig.5 Linear sweeping voltamograms of (a) Ru/C, (b) Ru-
Fe/C-1 and (c) Ru-Fe/C-2 catalyst electrodes in
0, saturated 0.5 mol- L H,SO, solution
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