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Abstract ¢ A durability of carbon support in the present PEFC cathode becomes serious problem for high
temperature and voltage operation in future. In this study, we focused on P-doped SnO, which has both high
specific surface area and conductivity as a carbon substitute support. Considering the deposition of the catalysts,
P-doped SnO, was heat-treated in different atmospheres such as in air, Ar, and 4%H,/Ar at different temperatures
for 1 h. Crystalline structure, specific surface area, conductivity, and electrochemical behavior were evaluated.
The specific surface area remained high even at high temperature heat-treatment in air and Ar. Although the
heat-treatment at low temperature in air caused drastic decrease in the conductivity, the conductivity gradually
increased due to the heat-treatment in Ar. The reduction of tin oxide started at approximately 300 C in 4%H,/Ar
and metal tin particles were observed at 500 C . The behavior of the cyclic voltammograms (CVs) of all samples
in 0.5 M sulfuric acid in inert atmosphere showed typical n-type semiconductor characteristics. The change
of the CVs well corresponded to the specific surface area rather than the conductivity. The start-stop cycle
durability tests revealed that the P-doped SnO, heat-treated at 200 C showed superior durability independent of
atmospheric condition. As a result, P-dope SnO, is promising as a carbon substitute support for PEFC cathode.

Key Words : Polymer Electrolyte Fuel Cell (PEFC), P-doped SnO,, Cathode catalyst support, n-type oxide semi-
conductor
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Fig. 1 (a) XRD patterns of P-doped SnO, and SnO,. Expan-
sion of XRD patterns around (b)27° and (c)52°.
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Fig. 2 XRD patterns of P-doped SnO, heat-treated in (a) air,
(b) Ar, and (c)4%H,/Ar at each temperature for 1h.
Expansions of XRD patterns around 27° and 52° were
designated as -2 and -3, respectively.
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Fig. 3 Dependence of BET specific surface area of P-doped
SnO, heat-treated for 1h in different atmosphere on
heat-treatment temperature.
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Fig. 4 FE-SEM images of P-doped SnO, heat-treated for 1h
in 4%H,/Ar at each temperature.
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Fig. 5 Dependence of conductivity of P-doped SnO, heat-
treated for 1h in different atmosphere on heat-treatment

temperature.
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Fig. 6 Dependence of conductivity of P-doped SnO, heat-
treated in air at 100 C and 150 °C on heat-treatment
time.
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Fig. 7 Cyclic voltammograms of P-doped SnO, and SnO,

(a) with no heat-treatment and P-doped SnO, with
heat-treatment in (b)air, (c)Ar, and (d)4%H,/Ar for
1h.
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Fig. 8 XPS of Sn 3d of P-doped SnO, heat-treated in (a)air,
(b) Ar, and (c) 4%H,/Ar for 1h.
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Fig. 9 Cyclic voltammograms of (a) P-doped SnO, with no

heat-treatment, and P-doped SnO, heat-treated in
(b) air, (c)Ar, (d)4%H, at 200 °C for 1 h during start-up
stop test at 0, 3000, and 15000 cycles.
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