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This work reports the synthesis of a series of carbon supported Pt-Pd-Cu (Pt-Pd-Cu/C) nano-catalysts 

for formic acid oxidation. The trimetallic catalysts were prepared by a one-pot protocol through 

reduction of Pt, Pd and Cu ions using ethylene glycol and sodium citrate as the reducing and 

stabilizing reagents. XRD characterization suggests that Pt-Pd-Cu alloys with different lattice 

parameters can be successfully prepared through adjusting the atomic ratios of Pt, Pd and Cu ions in 

the precursor solutions. The average crystal sizes of the Pt-Pd-Cu/C catalysts are in the range of 2.7-

3.1 nm. TEM images shows that the metallic nanoparticles are well dispersed on the carbon surface, 

with Pt1Pd3Cu3/C catalyst showing obvious aggregation. XPS was carried out to analyze the surface 

compositions, as well as the chemical states of the novel metals in the catalysts. The real atomic ratios 

of the metals in the catalysts based on ICP-OES evaluation are consistent with the stoichiometric 

values. Electrochemical analysis suggests that the activities the Pt-Pd-Cu/C catalysts towards formic 

acid oxidation are dependent on the composition of the catalysts, with Pt1Pd4Cu2/C exhibiting the best 

performance. A mass normalized peak current density of 3.02 A/mg(Pt+Pd) was observed on 

Pt1Pd4Cu2/C catalyst.  
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