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JAVol3ir-ld@l Membrane electrode assemblies (MEAs) for proton exchange membrane fuel cells (PEMFCs) have been extensively

studied to improve their initial performance as well as their durability and to facilitate the commercialization of fuel cell technology.
To improve the MEA performance, particularly at low Pt loadings, many approaches have been made. In the present study, MEA
performance improvement was performed by adding TiO, particles into the catalyst layer of MEA. Most of previous studies have
focused on the MEA performance enhancement under low humidity conditions by adding metal oxides into the catalyst layer
mainly due to the water keeping ability of those metal oxides particles such as Al,Os, SiO2 and zeolites. However, this study
mainly focused on the improvement of MEA performance under fully humidified normal conditions. In this study, the MEA was
prepared by decal method aiming for a continuous MEA fabrication process. The decal process can make very thin and uniform
catalyst layer on the surface of electrolyte membrane resulting in very low interfacial resistance between catalyst layer and the
membrane surface and uniform electrode structure in the MEA. It was found that the addition of TiO, particles into the catalyst
layer made by decal method can minimize water flooding in the catalyst layer, resulting in the improvement of MEA performance.
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Fig. 1 MEA manufacturing process.
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Table 2. MEA with different TiO, contents

s,
Content (mg/cm?)
MEA Pt lonomer TiO,
Table 1. Single cell operating condition AN A AN A AN A
Anode Cathode Pt/C-Ti-0 0.33 0.34 0.36 0.37 0 0
Cell Temp. () 75 75 Pt/C-Ti—10 0.33 0.36 0.39 0.43 0.08 0.09
Humidifier Temp, (C) 80 80 Pt/C-Ti-20 0.30 0.33 | 0.39 0.42 0.15 0.16
Line Temp, (C) 85 85 Pt/C-Ti-30 0.28 0.28 0.39 0.39 0.21 0.21
Gas utilization (%) 70 40 Pt/C-Ti-40 0.24 0.26 0.36 0.38 0.24 0.26
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Fig. 2 Pore size distribution of Pt/C powder.
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Fig. 3 Pore size distribution of TiO, powder.

Fig. 6 Water contact angle measurement of MEA.
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