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Abstract

Existing polymer electrolyte membrane (PEM) technology permits PEM fuel cell operation at 80°C
under fully saturated conditions. By increasing the operating temperature to 120°C and above,
systems advantages such as easier heat rejection and improved impurities tolerance by the
anode electrocatalyst can be achieved. Perfluorosulfonic acid based membranes (e.g. Nafion®)
that are in use today are incapable of operating effectively at these temperatures, especially at
low relative humidities, because of rapid reduction in proton conductivity and enhanced rates of
chemical and mechanical degradation. To improve PEM properties (especially conductivity and
durability) at elevated temperatures, organic/inorganic composite membranes and hybrid
electrocatalysts are explored.

Prevailing modes of component (membrane, electrocatalyst/electrode, and interface) degradation
will be outlined. Challenges associated with oxidative degradation of PEMs will be elucidated.
PEM degradation mitigation approaches based on: 1) composite membranes containing rare
earth metal oxides/metal nanoparticles; and 2) hybrid electrocatalysts with embedded peroxide
decomposition functionalities will be presented. The role of in -situ diagnostics in the context of
PEM degradation will be briefly addressed. The conflicting role of O2 permeability through
polymer electrolytes vis-a-vis electrolyte durability and kinetic/transport properties within the
electrode will be discussed.
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