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Abstract — The underpotential deposited Bi on P(Bi,,,,/Pt) anode for formic acid fuel cells (FAFCs) was developed
using multi-layered preparation method for better electrocatalytic utilization of Pt. The electron probe microanalysis
(EPMA) result indicated that Bi,,, remains through the catalyst layer during stability test. In performance test, the multi-
layered Bi,,, on Pt black showed superior performance by approximately 200 mV at current density of 150 mA/cm?
compared with PtRu black anode catalyst. Based on preparation condition of Bi,,,,/Pt black, carbon supported Bi,,,/Pt/C
electrode was prepared and it showed enhanced performance and stability.
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Fig. 1. Schematic diagram of underpotential deposited Bi metals on

the Pt catalyzed substrate. (a) desired, (b) undesired case,
respectively.
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Fig. 2. EPMA concentration profiles of Bi across the as prepared
anode and the anode after stability test for 5 hrs.
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Fig. 3. Polarization curves with different concentrations of Bi precur-
sor solution. (%) indicates the polarization curve of conven-
tional PtRu catalyst. cell temperature: 60 °C, anode flow rate:
5 m//min of 3 M formic acid, cathode: 200 sccm dry air.
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Fig. 4. (a) Polarization curves and (b) the variation of cell voltage at
constant current density of 150 mA/cm? of bismuth modified

Pt/C and unmodified PtRu/C anode catalysts. Experimental
conditions are as in Fig. 3.
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