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lonomer Transport Properties Using Interdigitated and Microelectrodes

John G. Petrovick, Ashley Bird, Arthur Dizon, Nemanja Danilovic, Ahmet Kusoglu,
Clayton J. Radke and Adam Z. Weber

Abstract

Transport through the ionomer as both a membrane and in the catalyst layer is
critical for efficient fuel-cell operation. To gain this understanding, we explore the
behavior of gas, water, and ion transport in ionomer membranes and thin films
using novel microelectrode and interdigitated electrodes. In this work, several
common ionomer membranes (including both PFSA and AEM chemistries) are
evaluated using a custom microelectrode cell to determine the mass transport
parameters of hydrogen and oxygen gas. These parameters are determined as a
function of both water content and temperature. Numerical fitting of the current
transient is used to separate diffusivity and solubility from a single
chronoamperometry experiment. In addition, the electro-osmotic coefficients of
these membranes are determined as a function of temperature. Finally, the proton
conductivities of both thick and thin ionomer films are reported as a function of
temperature and humidity evaluated using interdigitated electrodes. Together, gas
transport parameters, electro-osmotic coefficients, and proton conductivities
present a more complete picture of ionomer transport properties, allowing for an
enhanced understanding of the limiting factors for fuel-cell performance.

This material is based on work performed by the Million Mile Fuel Cell Truck
(M2FCT), which is supported by the U.S. Department of Energy, Office of Energy
Efficiency and Renewable Energy, Hydrogen and Fuel Cell Technologies Office,
under contract number DE-AC02-05CH11231.





