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Development of Membrane Electrode Assembly for
Polymer Electrolyte Fuel Cell
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Recent progress of MEAs for polymer electrolyte fuel cell at Asahi Glass Co., Ltd.
was reported. Novel method for accelerating and assessing membrane degradation was
proposed, and degraded membrane was analyzed. Degradation mechanism was
estimated by this analysis, and a MEA, which is composed of a new polymer composite
(NPC) membrane was newly developed. Although the NPC MEA can be operated for
more than 4000 hours at 120°C and 50% relative humidity (RH), the cell voltage decline
was observed. This decline was improved by the adoption of durable catalyst for cathode
electrode. The relationship between Pt band and membrane degradation was also

investigated.
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Fig. 1 Principle of polymer electrolyte fuel cell.
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Table 1 Requirement to MEA Component.
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Fig. 2 Chemical structure of perfluorinated
sulfonate polymer.
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Fig. 3 Schematic representation of a new method for
the assessment of membrane degradation.
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Fig. 4 Results of accelerated degradation tests of
perfluorinated polymer: (a) membrane
weight loss, (b) F ion release rate.
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Fig. 5 Estimated degradation mechanism of
perfluorinated ion exchange polymer.
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Fig. 6 OCYV durability test of NPC-MEA at 120C,

18%RH.
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Fig. 7 Durability test of NPC-MEA at 120C, 50%RH.
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Fig. 8 Durability test of improved NPC-MEA at
120C, 50%RH.
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Fig. 10 RH dependence of Pt surface deterioration
rate by potential cycling.
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Fig. 11 COOH concentration profile of degradated
membrane by OCV test.
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