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FC catalyst with mesoporous carbon
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Introduction

It is still a great challenge to decrease the cOBEFC
(Polymer Electrode Fuel Cells). A lot of effort Hasen
put into improving catalytic activity in order teduce
platinum (Pt) usage. But, recent studies showRkhat
catalysts are poisoned by the sulfonate anionsnafmer
[1, 2]. So it is suggested that the apparent céataly
activity should be improved by separating Pt plasic
from the ionomer. Early studies have suggestedthiaat
ionomer micelle sizes were more than about 10 fim [3
Therefore, it is expected that catalyst poisoniiighe
suppressed if the Pt particles are loaded into pwss
that are only a few nm in diameter.

Experimental
In this study, we used Mesoporous Carbon Nano-

Dendrites (MCND) [4] as the carbon support. MCNI3 ha

ultra-thin graphitic walls and a number of mesopgore
under 10 nm (BET surface area: 160tigh The MCND
support was dispersed in a nitric acid aqueousisalu
followed by addition of Pt(NkE)2(NO,), / nitric acid
solution and ethanol. Subsequently, the mixture was
refluxed for 3 h while stirring. After cooling, thaixture
was filtered and washed using distilled water. yrthe
solid was dried and calcined at 700 °C under aggm
flow. The prepared catalyst, denoted as PtYMCND; wa
analyzed by XRD and 3D-TEM. The electrode was
manufactured by mixing the catalyst and ionomeanth
hot-pressing onto the membrane (NaficéRE211) to
prepare the MEA. The catalytic activity of Pt/MCNi&as
measured as the ORR current of the MEA. As a ratere
a conventional Pt catalyst using Vulcan carborhas t
support was synthesized using the same procedure.

Results and Discussion

According to XRD analysis, the Pt crystallite digereof
Pt/MCND was 2.2 nm, which was smaller than ther3rb
particles observed in Pt/Vulcan. Higher Pt dispmarss
likely caused by the higher surface area of MCN&)QA
m?/g, compared to that of Vulcan, 236/m

Figure 1 shows the cross-sectional TEM images tf bo
catalysts. Almost all of the Pt particles in Vulozere
located on the external surface. In contrast, 88gue of
Pt particles in MCND existed inside of the mesopore
The mean pore diameter of MCND is about 2 nm, and
almost all pores are less than 10 nm in diameter.
Therefore, Pt particles dispersed in MCND shouloiév
contact with the ionomer.

The ionomer coverage of Pt was derived from the
humidity dependence of the measured Electro Chémica
Surface Area (ECSA). All electro-active Pt sitesaar
could be measured at 100%RH. Meanwhile, at low
humidity, only Pt active sites in contact with ibeomer
are measured. The ratio of the ECSA at 20%RH to the
ECSA at 100%RH, indicating ionomer coverage, wés 1.
for Pt/Vulcan, and 0.49 for Pt/MCND respectivelyneéh
the poisoning of PtMCND is expected to be suppess

Catalytic activities for the MEAs are shown in Tafl.
Pt/MCND showed 1.3 times higher ECSA and 3.7 times
higher Specific Activity (SA) than Pt/Vulcan. Highe
ECSA should be attributed to high Pt dispersion of
Pt/MCND. Meanwhile, higher SA should be caused by
the inhibition of ionomer poisoning.

Catalytic activity and corrosion durability of PtGND
will be discussed in the poster presentation.

PtMCND
Fig.1 Cross-sectional TEM images

Table. 1 Catalytic activities of MEAs

ECSA SA MA

(m2g) (uAlcm?) (Alg-Pt)
Pt/MCND 88 131 116
Pt/Vulcan 69 35 24

Anode gas: 4% KN, humidified at 72 %RH
Cathode gas: 100%®umidified at 72 %RH
ORR current was measured at 0.9V vs. RHE
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