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Study on Electro-oxidation of Formic Acid Catalyzed by Pd,-Co/C
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Abstract: Pd,-Co/C catalysts with different Pd/Co molar ratios were prepared by chemical reduction using
activated carbon (Vulcan XC-72) as carrier. The catalysts were characterized by transmission electron
microscopy (TEM), X-ray diffraction (XRD) and X-ray photoelectron spectroscopy (XPS). Their catalytic
performance for formic acid electrooxidation was investigated by cyclic voltammetry. The results show
that the Pd,-Co particles are uniformly dispersed on the surface of the carbon support. A small amount of
Co incorporated into the catalyst enters the Pd lattice and formed Pd-Co alloy. With the increase of the
Pd/Co molar ratio, Pd particle size first increases and then decreases, and their catalytic activity also shows
the same trend. When the Pd:Co is 8:1, the obtained Pdg-Co/C has the highest catalytic activity for formic
acid oxidation, and the peak current density reaches to 15.907 mA/cm’.
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1.1 &7

Vulcan XC-72 & 14 % 5 Nafion ¥ ¥ 7 7 SE- T
2 [E Cabot /A &A1 Aldrich b2 /A 7] ; 45 PACL, 25
T R FFIA AR A J R4, By 50 at,
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1) yEHEREITALEE: [ VuleanXC-72 75K
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2) Pd/C fEALFIRIHI & : B 50 mg AL 5 1)
TR, NN 5.2 mL PACL+HC] IB & VAR, 4k
F# 30 min, /] 0.5 mol/L NaOH AWM i VAR pH=
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1.3 EARH &
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To FERIN 5 uL 5% Nafion ¥V o5 4L 7710,
25°C FREFRITT.
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X SFZEAT I (XRD)FRAE R H A i Shimadzu
XRD-6000 ¢ X SFZATHN, Cu K i &ls, 1=
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Fig.1 XRD pattern diagrams of Pd/C and Pd,-Co/C catalysts
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Fig.2 TEM and high resolution TEM (insert) images of Pd/C (a) and Pdg-Co/C (b) catalysts
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Fig.3 XPS spectra of Pd 3d (a) and Co 2p (b) in Pd/C, Pdg-Co/C catalysts
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Fig.4 Cyclic voltammograms of Pd/C and Pd,-Co/C catalysts
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Fig.5 Linear voltammograms for formic acid oxidation

catalyzed by Pd/C and Pd,-Co/C
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Fig.6 Chronoamperometric curves of Pd/C and Pdg-Co/C
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