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Study of Pilot Pre-reformer Reaction Characteristic for Internal Reforming MCFC
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Effect of various MEA fabrication methods on the PEMFC durability testing at high and low
humidity conditions

* *#*Kun-ho Kim

In order to improve polymer electrolyte membrane fuel cell (PEMFC) durability, the durability of membrane
electrode assemblies (MEA), in which the electrochemical reactions actually occur, is one of the vital issues. Many
articles have dealt with catalyst layer degradation of the durability-related factors on MEAs in relation to loss of
catalyst surface area caused by agglomeration, dissolution, migration, formation of metal complexes and oxides,
and/or instability of the carbon support. Degradation of catalyst layer during long-term operation includes cracking
or delamination of the layer which result either from change in the catalyst microstructure or loss of electronic or
ionic contact with the active surface, can result in apparent activity loss in the catalyst layer. Membrane degradation
of the durability-related factors on MEAs can be caused by mechanical or thermal stress resulting in formation of
pinholes and tears and/or by chemical attack of hydrogen peroxide radicals formed during the electrochemical
reactions. All of these effects, the mechanical damage of membrane and degradation of catalyst layers are more
facilitated by uneven stress or improper MEA fabrication process. In order to improve the PEMFC durability,
therefore, it is most important to minimize the uneven stress or improper MEA fabrication process in the course of
the fabrication of MEA.

We analyzed the effects of the MEA fabrication condition on the PEMFC durability with MEA produced using
CCM (catalyst coated membrane) method. This paper also investigated the effects of MEA fabrication condition on
the PEMFC durability by adding additional treatment process, hot pressing and pressing, on the MEA produced using
CCM method.
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