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Fig. 1 TEM images (A, B) and particle size distribution his-
tograms (C, D) of the as-synthesized Pd/C (A, C) and
Pd-Sb/C (Pd:Sb=20:1)(B, D) catalysts
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Fig. 3 XRD patterns for the as-prepared Pd/C and Pd-Sb/C
with different molar ratios of Pb:Sb
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Fig. 4 Deconvoluted XPS spectra of Pd3d (A, B) and Sb 3d
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Fig. 5 CVs (A) and i-t curves (B) for the as-prepared Pd/C
Pd-Sb/C and commercial Pd/C (Alfa Aesar) in 0.5
mol-L* H,SO, + 0.5 mol-L! HCOOH. The scan rate
for CVs is 50 mV -s”, and i-t curves are recorded at
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Tab. 1 The ECSA and specific current for formic acid oxidation on Pd-based catalysts

ECSA/(m?-g") J/(mA-cm?) Ju/(mA -mg’ Pd) Jasoo/(MA - cm?)

Pd/C(Alfa Aesar) - 12.14 433 0.92
Pd/C 19.05 19.28 689 1.45
Pd-Sb/C(100:1) - 17.44 623 1.50
Pd-Sb/C(50:1) - 40.51 1447 0.87
Pd-Sb/C(20:1) 34.32 50.80 1814 441
Pd-Sb/C(10:1) - 32.50 1161 2.17
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Fig. 6 Cyclic voltammograms (A) and CO anodic stripping profiles (B) of Pd/C and Pd-Sb/C(20:1) in 0.5 mol-L" H,SO, at a
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Preparation and Characterization of Carbon Supported Pd-Sb
Composite Nanocatalysts for Formic Acid Electrooxidation

WANG Long-long, CAO Xiao-lu, WANG Ya-jun, PING Jin-hao, LI Qiao-xia"
(Key Laboratory of Shanghai Colleges and Universities for Corrosion Control in Electric Power System and
Applied Electrochemistry, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: Palladium is considered as an efficient anode catalyst with high catalytic activity for electrooxidation of formic acid.
To further improve the catalytic activity and stability, alloying or surface modification with Sb is an effective way. In this work, the
well dispersed carbon supported Pd-Sb composite nanocatalysts (Pd-Sb/C) were synthesized by traditional impregnation reduction
method with trisodium citrate as the complexing agent, sodium borohydride as the reducing agent. The morphologies of Pd-Sb/C
and the effects of molar ratio of Pd to Sb on the electrocatalytic properties of Pd-Sb/C for HCOOH electrooxidation were studied.
The XRD and XPS analyses on the as-prepared Pd-Sb/C catalyst revealed that Sb(0) was presented on the Pd surface, and the im-
mature alloying of Pd with Sb was achieved. Cyclic voltammetryic and chronoamperometric studies indicated a volcano-shaped re-
lationship between Sb content and electrocatalytic activity with an optimum molar ratio of Pd:Sb=20:1. Compared with the com-
mercial Pd/C catalyst, the Pd-Sb/C (20:1) presented the highest electrocatalytic activity and best stability. This enhancement may be
attributed to the electronic effect and bi-functional effect induced by addition of Sb onto Pd surface, resulting in a weaker adsorption

and accelerated oxidative removal of CO poison formed during HCOOH electrooxidation.
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