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Introduction

Longer-term durability of electrocatalysts is essential for
polymer e€lectrolyte fuel cells (PEFCs), where
electrocatalyst support materials act as a very important
role. During the fuel cell start-stop cycles, however, the
potential of the cathode can reach up to 1.5 V (versus
reversible hydrogen electrode, RHE). Fluctuation of cell
voltage up to such higher potentials can cause oxidation-
induced carbon support corrosion especialy for cathode
electrocatalysts [1-3]. In this study, as alternatives to the
conventional carbon black electrocatalyst support,
conductive oxides are mainly considered as carbon-free
catalyst support materials [4-6]. Thermochemical
calculations have revealed, as shown in Fig. 1 [4], that
several oxides could be stable under the PEFC cathode
conditions.
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Fig.1: Most stable substances under the typical PEFC
cathode condition at 80°C, derived from pH-potential
diagrams thermochemically calculated [4].

Experimental

In this study, electrocatalysts with different oxide
supports  were wet-chemically prepared and their
nanostructure, electrochemical surface area (ECSA), and
durability under high potential conditions were eval uated
and compared. Voltage cycling up to 60,000 cycles was
applied for the electrocatalysts. MEAS using Pt/doped-
SnO, cathodes have been prepared and their |-V
characteristics and their durability have been studied,
before and after voltage cycling up to 1.5 Vgye.

Resultsand Discussion
Figure 2 shows the CV diagrams of the Pt electocatalysts
supported on various oxides. Some electrocatalysts
exhibited small CV signals probably due to poor electrical
conductivity of the support materials. While WO; and
MoOj; could be used as catalyst support materials, SnO,
exhibited clear CV signals.

Figure 3 shows the I-V curves before and after such start-
stop cycle tests for an MEA with the cathode
electrocatalyst layer consisting of the Pt/SngggNbg g0,
mixed with 5wt % vapor grown carbon fibers (V GCF-H)
as the electron-conductive filler. In the case with
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Japan), carbon black was oxidized by the cycles up to the
high potential, so that no power was then generated after
15,000 cycles. However, in the case with the Pt
electrocatalyst using Nb-doped SnO, support, only a
dlight degradation was distinguished up to 60,000 cycles.
This result confirms that Nb-doped SnO, can be an
alternative electrocatalyst support material for e.g. fuel
cell vehicles (FCVs) which are suffered from the voltage
cycling up to a high potential. Especially, the MEA with
Pt/Sﬂo_gngo_onz mixed with 5wt % VGCF-H conductive
filler exhibited high durability while maintaining
relatively high |-V performance.
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Fig. 22 CV signds from Pt electrocatalysts
supported on various oxides.
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I-V characterigtics for an MEA with Pt/

commericial P/C (TEC10EA20E, Tanaka Kikinzoku,

Sl‘]o_gngo_onz mixed with 5 wt% VGCF-H conductive
filler, used as the cathode measured after the start-stop
cycle (1.0 - 1.5 Vgye) durability test, measured at 80°C.



