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Highlights of Accelerated Degradation Mechanisms for Polymer

Electrolyte Fuel Cell
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Polymer electrolyte fuel cells are electrochemical devices t t
that use hydrogen and air to produce electricity. Their T e e -e Bl
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final performance of the fuel cell.
Accelerated Stress Test Operating conditions Research findings
. re . : T o : Increases MEA thinning rate by over two
Concurrently, specific evaluations conducted on the fuel BRBRHVE ULy OBV RHOBUCIH, aix (ancde cithate) 2 it Gt snaEde GHmpMED

cycling min dry/2min 92°C dew point experimental field tests.

cell layers are available for review. Each evaluation |
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conclusions derived from the investigative process. The Water and hydrogen peroxide (30%) for 1000 VULCAN carbon-based GDL loss of
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Carbon corrosion Temperatures of 80°C under fully humidified
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Mechanical and electrochemical degradation mechanisms
are the most prevalent and are present among
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Accelerated degradation methods have been shown to
induce various forms of stress, including mechanical,
thermal, and electrochemical, within the layers of the fuel
cell. These stresses have been observed to result in the
formation of cracks, perforations, delamination, a
reduction in the active area, a decline in efficiency at the
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interfaces, and even corrosion. The presence of these plates
degradation effects can be determined through a

comprehensive analysis of the materials comprising each

layer of the fuel cell.

CONCLUSIONS

" The membrane, the catalytic layers, and the gas " A substantial body of work has been dedicated to the
diffusion layers have been identified as the elements development of cross-cutting mitigation strategies, with
with the greatest impact or rate of degradation. In the objective of leveraging the collected information to
contrast, the bipolar plates are only exposed to enhance the long-term performance of fuel cells.

corrosion phenomena.

" The United States Department of Energy has " The study of cell degradation has prompted particular

established a standardized protocol for the execution of interest in this technology, as the objective is to extend
degradation tests. This protocol ensures the replicability the cycle and lifespan of the product, thereby rendering
of test results across different geographical regions by it commercially viable for the industrial sector.

allowing for modification of specific properties of the
fuel cells.
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