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Development of MEA with Built-in Oxygen Sensor for Measurement of Oxygen Concentration
around Fuel Cell Cathode Electrode Layer
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A membrane electrode assembly with a built-in
fiber-optic oxygen sensor able to measure the oxygen
concentration around fuel cell cathode electrode has
been developed to clarify the effect of a variety of
generating conditions on the transport of oxygen to
the area around cathode electrode. Changes in the
phosphorescence lifetime of an oxygen-sensitive
dye coated on the tip of the optic fiber are used to
measure oxygen concentration. This paper presents an
example of the first-ever simultaneous measurement of
the oxygen concentration distribution around cathode
electrode and the current density distribution, which
expresses the distribution of generation in the active
area, in a vehicle-onboard cell during generation.
Specifically, it was found that obstruction of transport
of oxygen gas to the cathode electrode affects
generation output under conditions of high current
density operation and generation stability under
conditions of low current density operation.

These results, together with the results of neutron
radiography observation, indicate that condensed
water formed in the gas channels of the cell impede
the supply of gases, and can result in a decline in
generation performance.
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Fig. 6 Block diagram of fiber-optic oxygen sensor
system
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Fig. 10 Schematic image of oxygen measurement
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