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Long term performanceof Pt/C must be
improved without sacrificing initial activityin order to
realize polymer electrolyte fuel cedl During fuel cell
operation, various phenomea occurs such as Pt
dissolutiofre-deposition Pt sintering and carbon
corrosionwhich all leacto drastic decrease of the catalyst
activity. To protect the carbon support from corrositre
use ofgraphitized carbon black [1] or carbon nanotubes
[2] have beerproposed Another approach is to replace
the carbon support by a metal oxitlat isresistant to
corroson such as Ti@[3]. Oxide nanosheets, such as
RuO, and TiGQ nanosheetcan act as a protective layer
when mixed with Pt/C for both anode and cathode
catalysts [47]. The addition of a small amount @iO,
nanosheet with-1 nm thickness andhteral size ofsub
micrometers can enhance the ladagm stability of
PtRu/C anode [6]This study shows the effecif addition
of TiO, nanosheet to a commercial 30wt% Pt/vulcan
carbon catalyst on the Oxygen Reduction Reaction (ORR)
activity and durability towards carbaorrosion.

TiO, nanosheet(TiO,ns) colloid was derived
from layered KTi,Oy by slight modification of a
previously reported method [9]. The colloid solution
containing exfoliated T,ns was slowly dropped intca
aqueous dispersionf carbon supporte Pt 30wt% Pt;
TEC1Ov30E, Tanaka Kikinzoku Kogyo) to prepare the
desired composite catalyst TLi&Pt/C)  with
TiO,:Pt=0.3:1 molar ratio The ORR actity was
measured with a rotatindisk electrode (RDE) in £
saturated 0.1 M HCIQ, at 60°C by linear sweep
voltammetry (0.0551.2 V vs. RHE) at 10 mV & The
ORR activity (background subtracteyl of the fresh
catalyst was compared to thatfter the accelerated
durability test (ADT). ADT protocol was performed by
2000 cycles between 1105 V vs RHE in MN-saturaed
0.1M HCIO, at 60°C at500 mV s.

Figure 1 shows the Kouteclyevitch plots from
the RDE datat 0.9 V vs RHEbefore and after durability.
The mass activitybefore andafter ADT for Pt/C and
TiO,nsPt/C catalyst are compared in Fig. . 2Both
catalyss, Pt/C and Tighs-Pt/C, show similar initial mass
activity with j,=220 A (g-Pt)*. After ADT, the mass
activity of Pt/C decreasdo 120 A (gPt)* (45% loss in
activity). The mass activity of Tgps-Pt/Cafter ADT was
174 A (gPt)*, thus the loss ingivity is reduced to 22%.
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Figure 1:KouteckyLevitch plosof Pt/C and TiGns-Pt/C
before and after ADT i8.1M HCIQ,, at 0.9 V vs RHE
(60°C).
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Figure 2:Mass activity of Pt/C and TidsPt/C catalysts
before and after ADTh 0.1M HCIQ,, at 0.9 V vs RHE
(60°C).



