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Until a recent day, degradation of PEMFC MEA(membrane and electrode assembly) has been studied, sep-

arated with membrane degradation and electrode degradation, respectively. But membrane and electrode were degraded
coincidentally at real PEMFC operation condition. During simultaneous degradation, there was interaction between
membrane degradation and electrode degradation. Hydrogen permeability was used often to measure degradation of
electrolyte membrane in PEMFC. In case of hydrogen permeability measured by LSV(Linear Sweep Voltammetry)
method, the degradation of electrode decrease the value of hydrogen crossover current due to LSV methode’s depen-
dence on electrode active area. In this study hydrogen permeability was measured by gas chromatograph(GC) when
membrane and electrode degraded at the same time. It was showed that degradation of electrode did not affect the hydro-
gen permeability measured by GC because of GC methode’s independence on electrode active area.
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Fig. 1. Variation of hydrogen crossover current with scan rate change
in LSV method.
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Fig. 2. Hydrogen cross over currents of membrane measured by
LSV after electrode degradation.
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Fig. 3. Cyclo voltammetry of MEA after electrode degradation.
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Fig. 4. TEM images of electrode (A) before degradation (B) after electrode degradation.
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Table 1. Changes of MEA properties after MEA degradation

ocv Curent Densit}; H.F.R2 C.T.R2 E.2C.S.A H.C.C.Ig H, crossover by
@0.6V(mA/cm®) (Q-cm”) (Q-cm”) (m“/g_Pt) (mA/cm”) GC(Barrer)
Initial 0.976 1175.6 0.082 1.048 43.96 247 89.26
6,000 cycle 0.962 1084.0 0.073 1.079 27.64 247 -
12,000 cycle 0.953 920.0 0.084 1.116 25.15 2.39 91.90

H.F.R: High Frequency Resistance, C.T.R: Charge Transfer Resistance, E.C.S.A: ElectroChemical Surface Area, H.C.C.D: Hydrogen Crossover Current Density
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