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The title of this thesis is “A Study on Oxygen Transport Resistance in Cathode for the Reduction in Platinum
Amount of Automotive Polymer Electrolyte Fuel Cells” and consists of five chapters.

In chapterl “Introduction” , the background that cost reduction 1is in highest priority for
commercialization of FCV (Fuel Cell Vehicle) is shown.

In chapter2 “Analysis of i-V performance loss with low platinum loading cathode catalyst layer “, analysis
of i-V performance using cathode catalyst layers (CCLs) with different platinum loading is conducted.
A model analysis employing estimated macro oxygen transport resistance in thickness direction of CCLs
and local oxygen transport resistance around platinum surface is performed. It shows that the local
resistance could dominates the i-V performance loss in high current density region of low platinum loading
CCLs.

In chapter3 “Influence of ionomer on oxygen transport resistance in catalyst layers “, analysis of oxygen
transport resistances using CCLs with different equivalent weight of ionomer is conducted. Model analyses
using ex—situ properties show that unconsidered phenomenon such as oxygen transport at ionomer surface
should be employed.

In chapter4 “Influence of ionomer on a platinum disk electrode to the oxygen transport resistance ,
rotating disk electrode (RDE) analysis of oxygen transport resistance at ionomer surface is performed
by use of platinum disk electrode with different thickness of ionomer film. Results give a resistance
which is independent on the thickness and it could be derived from such as apparent oxygen dissolution
rate from liquid water to ionomer. However, actual local resistances of CCLs is much higher than expected
even if those results are applied. This indicates remaining resistance at liquid water surface could be
dominant factor on the local resistance.

In chapter5 “Conclusion “, design directions of CCLs to achieve both platinum reduction and operation
in high current density is summarized considering results in this thesis.
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