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Electrocatalytic Activity of Ordered Intermetallic PtBi for Formic Acid Electrooxidation

ZHANG Li-Juan XIA Ding-Guo™
(College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100022)

Abstract: Ordered intermetallic PtBi had been synthesized by arc-melted and then sintering treatment. The elec-
tro-oxidation of liquid formic acid on PtBi was investigated at room temperature by cyclic voltammetry and
chronoamperometry. The results are compared to those at a polycrystalline platinum electrode surface. At PtBi
surface the onset potential for formic acid oxidation is shifted negatively by over 250 mV and the current density
at the PtBi electrode is about ten multiple higher than that of Pt electrode. XRD and XPS technologies had been
used to investigate the crystal structure and electron effect. We propose that formic acid decomposition on PtBi
favors the reactive intermediate route and is not very much affected by the CO intermediate compared with Pt ac-

cording to the results of electrochemical test and ex-site FTIR test.
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Fig.1 XRD pattern of PtBi intermetallic compound
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Table 1 Analyse results of XRF for PtBi

Elements’ name w/ % x /! %
Pt 52.7 54.0
Bi 473 46.0
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Table 2 Distribution of Pt in different oxidation

states
Electro-catalyst Xpo | Yo xn ! Yo
Pt 80.3 19.7
PiBi 76.0 24.0
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mol - L™ H,SO, ¥ & 3R 45 1) i Ak 2A A8 PR 42 i £k G



%6 W

SR AR 25 < <5 (A4 A W PBi X HY R B R AL SR AL . 1087 -

P{(0)

P(1T)

(b) PtBi

P{(0)

68 I 70 I 72 I 74 I 76 I 78 I 80
Binding energy / eV
2 PufXPS i
Fig.2  XPS spectra of Pt (a) and PtBi (b)
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oxidation current density on the formic acid
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Fig.5 Current-time curves for formic acid oxidation for Pt
and PtBi
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