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Abstract — Degree of membrane degradation in Proton Exchange Membrane Fuel Cells (PEMFC) is mainly evalu-
ated by the hydrogen crossover current density. The hydrogen crossover current density is measured by linear sweep vol-
tammetry (LSV), which differs from the DOE protocol and the NEDO protocol. In this study, two protocols were
compared during PEMFC operation and accelerated stress test. In the LSV method by the DOE method, the scan rate
change affects the hydrogen crossover current density, but the NEDO method does not affect the hydrogen crossover
current density. In the course of 15,000 cycles of polymer membrane wet/dry cycle, the DOE method was sensitive to
membrane degradation, but the NEDO method was less sensitive to membrane degradation than the DOE method.
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Table 1. Comparison of DOE LSV methode and the NEDO LSV methode
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Fig. 1. Linear sweep voltammetry according to DOE protocol with
scan rate change.

DOE NEDO
H, Flow Rate 1.5 Stoi. @l A/em? 200 Nml/min
N, Flow Rate 500 Nml/min 200 Nml/min
Gas pressure Ibar at sea level Ambient pressure
Cell Temperature 24 °C 80 °C
Relative Humidity 100% (24 °C) 100% (80 °C)

Scan Condition 2.0 mV/sec is swept between 0.1-0.4 V

determined from s.s. value at 0.3 V

0.5 mV/sec is swept between 0.2-0.5 V

Crossover Current straight line from 0.4-0.5 V to 0 V is extrapolated
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Fig. 2. Hydrogen crossover current density according to DOE pro-
tocol with scan rate change.
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Fig. 3. Linear sweep voltammetry according to NEDO protocol with
scan rate change.
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Fig. 4. Calculation method of hydrogen crossover current density
according to NEDO protocol.
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Fig. 5. Hydrogen crossover current density and short circuit resistance
according to NEDO protocol with scan rate.
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Fig. 6. Variation of linear sweep voltammetry according to DOE proto-
col during wet/dry cycles.
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Fig. 7. Variation of hydrogen crossover current density according
to DOE protocol during wet/dry cycles.
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Fig. 8. Variation of linear sweep voltammetry according to NEDO
protocol during wet/dry cycles.
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Fig. 9. Variation of hydrogen crossover current density and short cir-
cuit resistance according to NEDO protocol during wet/dry
cycles.
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