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The proton exchange membrane fuel cell
(PEMFC) is a promising type of fuel cell as an
alternative to combustion engines because of low
emission and high conversion efficiency. Typical
membranes for low temperature PEMFC are
perfluorinated sulfonic acid polymers such as
Nafion™,

For optimal performance, these membranes must
be well humidified to facilitate proton conduction.
At elevated temperatures (above 100 °C), the
effects of CO adsorption onto the platinum
electrocatalyst are minimized, but the evaporation
rate of water leads to membrane dehydration.
Thus the membrane has been modified to enhance
the performance for the uptake of water. [1-5]

In our present work, we have modified both
Nafion 115 membrane and Pt electrodes (E-Tek) to
incorporate zirconium hydrogen phosphate (ZHP).

In the experiments, the PEMFC with the
electrodes and membrane containing ZHP showed
only a small change in performance with
temperature cycling between 80 and 130 °C unlike
in the PEMFCs with no ZHP in the Pt electrode
and/or Nafion 115 membrane (Fig.1). A possible
explanation is that with the ZHP modification the
stability of the membrane is improved because of
an increase in the glass transition temperature of
Nafion.

Performances of PEMFCs, with ZHP in the
electrodes and/or in the membranes are to be
discussed.
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Fig.1 Polarization curves at 80 °C, latm operation
before temperature cycling between 80 and 130 °C:
(1) (m) ZHP incorporated both in electrodes and
membrane; (2) (¢) ZHP only in electrode; (3) (A)
ZHP only in membrane; (4) (o) without ZHP in
electrodes and membrane.
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Fig.2 Polarization curves at 80 °C, latm operation
after temperature cycling between 80 and 130 °C: (1)
(w) ZHP incorporated both in electrodes and
membrane; (2) (¢)ZHP only in electrode; (3) (A)
ZHP only in membrane; (4) (o) without ZHP in
electrodes and membrane.



