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Abstract >> In this research, we investigate electrical performance and electrochemical properties of graphene
supported Pt (Pt/G) and PtM (M = Ni and Y) alloy catalysts (PtM/Gs) that are synthesized by modified polyol
method. With the PtM/Gs that are adopted for oxygen reduction reaction (ORR) as cathode of proton exchange
membrane fuel cells (PEMFCs), their catalytic activity and ORR performance and electrical performance are
estimated and compared with one another. Their particle size, particle distribution and electrochemically active
surface (EAS) area are measured by TEM and cyclic voltammetry (CV), respectively. On the other hand, regarding
ORR activity and electrical performance of the catalysts, (i) linear sweeping voltammetry by rotating disk electrode
and rotating ring-disk electrode and (ii) PEMFC single cell tests are used. The TEM and CV measurements
demonstrate particle size and EAS of PtM/Gs are compatible with those of Pt/G. In case of PtNi/G, its half-wave
potential, kinetic current density, transferred electron number per oxygen molecule and H.O, production % are
excellent. Based on data obtained by half-cell test, when PEMFC singlecell tests are carried out, current density
measured at 0.6V and maximum power density of the PEMFC single cell employing PtNi/G are better than those
employing Pt/G. Conclusively, PtNi/Gs synthesized by modified polyol shows better ORR catalytic activity and
PEMFC performance than other catalysts.
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Fig. 1 TEM images of Pt/G, PiNi/G and PtY/G catalysts
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Fig. 2 CVs of Pt/G, PtNi/G and PtY/G catalysts that were
recorded in N. saturated state. 1M H>SO, was used as an
electrolyte and the all CVs were implemented at room
temperature with scan rate of 50mV/s
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Fig. 3 LSV curves using RDE of Pt/G, PtNi/G and PtY/G
catalysts that were recorded in O.-saturated state. 1M H,SOs
was used as an electrolyte and the all tests were implemented
at room temperature and rotating speed for the tests was
1200rpm
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Fig. 4 LSV curves gained by changes in the rotation speed
of RDE in Pt/G, PtNi/G, and PtY/G catalysts. Rotation speed
of the RDE was varied from 200 to 1200 rpm. For the tests,
1M H.SO; solution was used as an electrolyte in O,-saturated
state with scan rate of 10mVs™
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Fig. 7 Polarization curves of PEMFC single cells using Pt/G,
PtNi/G and PtY/G as cathode catalysts. For the tests, CCM
method was used for making MEA with the loading amount
of 0.4mgcm'2 in both electrodes
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