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Abstract — Humidity affect performance and durability of proton exchange membrane fuel cell (PEMFC). High
humidity of gases generally enhance the performance, but high humidity have the danger of flooding. I-V performance,
linear sweep voltammetry, cyclo voltammetry, and impedance of micro-channel cell measured with change of relative
humidity (RH). Flooding phenomena started at RH 70%. Ion conductivity of membrane reached maximum value at RH
80%. Maximum current density of 1,700 mA/cm? (at 0.6 V) was obtained at RH 80%. Therefore the effect of ion con-
ductivity increasement was higher than that of mass transfer decrease by flooding at RH 80%.
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Fig. 1. Comparison of I-V curves with variation of relative humidity
in micro-channel cell.
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Fig. 2. Change of current densities(@0.6 V)with variation of rela-
tive humidity in micro-channel cell.
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Fig. 3. Change of OCV with variation of relative humidity in micro-
channel cell.
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Fig. 4. Comparison of impedances with variation of relative humidity
in micro-channel cell.
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Fig. 5. Change of high frequency resistance with variation of relative
humidity in micro-channel cell.
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Fig. 6. Change of charge transfer resistance with variation of rela-
tive humidity in micro-channel cell.
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Fig. 7. Comparison of cyclovoltammetries with variation of rela-
tive humidity in micro-channel cell.
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Fig. 8. Change of electrochemical surface areas with variation of
relative humidity in micro-channel cell.
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Fig. 9. Comparison of linear sweep voltammetries with variation of
relative humidity in micro-channel cell.
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Fig. 10. Change of hydrogen crossover current density with varia-
tion of relative humidity in micro-channel cell.
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