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Fig.1 TEM images (a~c) and particle size distribution (d~f) of
Pt-Ni/C bi-metallic catalyst with different molar ratios of
Pt to Ni: (a, d) 3:1, (b, €) 1:1, and (c, f) 1:3
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Fig.2 XRD patterns of Pt-Ni/C bi-metallic catalyst with different

molar ratios of Pt to Ni
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Fig.3

XPS spectra of Pt-Ni /C bi-metallic catalyst with different molar ratios of Pt to Ni: (a) 3:1, (b) 1:1, and (c) 1:3
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Calculated values of

Sample Pt/Ni molar ratio Pt(0) 4f;,/eV Pt(0) 4fs/,/eV
Pt/C 1:0 71.59 75.00
PtsNi/C 3.6:1 71.60 74.96
PtNi/C 2.1:1 71.59 74.96
PtNis/C 1:2.4 71.60 74.98
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Fig.4 Cyclic voltammograms of the bi-metallic catalysts in 0.50
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KOH aqueous solution (b) at room temperature with
sweeping rate of 50 mV s; (c) I¢/l, value changes with
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Colloidal Synthesis of Highly Active Pt-Ni Bi-metallic Nanoparticles and Their
Methanol Electrocatalytic Properties
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Abstract: Pt-Ni alloy nanoparticles with different molar ratios of Pt to Ni (1:3; 1:1; 3:1) were prepared by a colloidal synthesis method
with Pt(acac), and Ni(ac), 4H,0 as precursors, and Pt-Ni/C bi-metallic catalysts were obtained after the nanoparticles were loaded on the
surface of XC-72 carbon supports. Results show that the Pt3Ni/C catalysts display the best catalytic activity. The peak current density of
PtsNi/C catalyst is 42.5 mA-cm™ at the positive scanning, which is 3.2, 5.3 and 1.2 times as high as those of PtNi/C, PtNis/C and Pt/C
catalysts, respectively, and the anti-poisoning ability of PtNis/C is the strongest (I¢/l, = 23.5). TEM and XRD analysis indicates that Pt-Ni
bi-metallic nanoparticles are uniformly distributed with the sizes ranging from 2 to 4 nm, and XPS demonstrates that the addition of Ni
changes the external electronic structure of Pt, reduces the absorption of CO on Pt and releases more Pt active sites; therefore, the
electrocatalytic activity and anti-poisoning ability of Pt-Ni/C catalyst are improved.

Key words: colloidal synthesis method; Pt-Ni/C bi-metallic catalyst; methanol oxidation; electrocatalytic properties
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