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Abstract — Hydrogen permeability is widely used to evaluate the polymer membrane durability of polymer electrolyte
fuel cells (PEMFC). Linear sweep voltammetry (LSV) is mainly used to measure hydrogen permeability easily. There
are many differences in LSV measurement method among researchers, and it is often difficult to compare the results.
Therefore, in this study, we tried to confirm the accuracy by comparing the hydrogen permeability of LSV method and
gas chromatograph which is difficult to measure but accurate value. The LSV method used the DOE and NEDO meth-
ods. When the hydrogen permeability was measured by varying the temperature and the relative humidity, the DOE
LSV method showed an accuracy of less than 5% in the error range compared with the GC method. In the NEDO LSV
method, the error was reduced when the hydrogen permeation current density was determined at the current value of 0.3

V as the DOE method.
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Table 1. Comparison of DOE LSV method and the NEDO LSV method
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Fig. 1. Gas chromatograph (a) and calibration curve of hydrogen (b).
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Fig. 2. Hydrogen permeability data by (a) GC (b) LSV by DOE method
(c) LSV by NEDO method.
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Fig. 3. Comparison of hydrogen fluxes measured by GC and LSVs
(HCCD).
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Table 2. Comparison of hydrogen flux(mL/min*cm?) measured by GC and LSVs

RH (%) GC LSV (DOE) Differ. (%) LSV (NEDO) _ Differ. (%) LSV (NEDO-0.3V)  Differ. (%)
20 0.0125 0.0139 10.1 0.0147 154 0.0136 92
40 0.0159 0.0168 48 0.0144 10.6 0.0164 26
60 0.0174 0.0181 4.0 0.0155 11.9 0.0174 0.1
80 0.0186 0.0192 33 0.0165 123 0.0187 0.8
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