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Polarization and Reaction Mechanism of Proton Conducting Membrane
Fuel Cell with Ethane as Fuel
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Abstract: The membrane electrode assembly and single cell system of fuel cell were set up with ethane as fuel, and
the electrochemical performance of the fuel cell with Nafion material as a proton conducting membrane and Pt/C as
electrode catalysts was investigated at 105 °C and 0.4 MPa. The polarization processes of cathode and anode for the
fuel cell were observed, the reaction products of the cell were determined and the reaction mechanism of the cell was
explored by using alternating current impedance and gas chromatography as well as according to Faraday law. The
experimental results showed that the ohms polarizaton induced by internal resistance of cell was quite small, the
polarization of cathode lay mainly in the process control of ohms polarization, the polarization of anode focused
mainly on the the process control of activity and concentration difference, the polarization of anode was reamarkablly
great in comparison with that of cathode, and the polarization of cell was concentrated mostly on that of anode side.
The reaction product produced from the cathode was water and the main prodcut obtained from the anode was carbon

dioxide with only a small fraction of carbon monoxide and without ethylene generation.
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