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Abstract — Until a recent day, degradation of PEMFC (Proton Exchange Membrane Fuel Cells) has been mainly stud-
ied in unit cell. But operation and degradation of real PEMFC going along in stack instead of unit cell. Therefore in this
work, ADT (Accelerated Degradation Test) of PEMFC was done in stack and the result from stack’s test was compared
with that of unit cell. The polymer electrolyte membrane was degraded by repeated electrochemical and mechanical deg-
radation method among several ADT methods. Current densities of MEA at 0.6V decreased in stack and unit cell, 28.4%
and 27.8% respectively after ADT for 312 hours. Hydrogen crossover current densities of membrane increased in stack
and unit cell, 16.8% and 15.2% respectively after ADT for 312 hours. The result of ADT in stack was similar that of
ADT in unit cell, which showed that ADT method of unit cell was available to the stack.
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Fig. 1. I-V curves of MEAs in 5 cell stack after accelerated degra-
dation test of electrolyte membrane for 312 hours.

Table 1. OCVs and current densities at 0.6V after accelerated degradation
test of electrolyte membrane for 312 hours

OCV (V) Current Desity@0.6 V (mA/cm?)
Initial 0.987 1,200
NO.1 MEA 0.972 650
NO.2 MEA 0.967 1,050
NO.3 MEA 0.972 600
NO.4 MEA 0.962 900
NO.5 MEA 0.961 1,050
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Fig. 2. Impedance curves of MEAs in 5 cell stack after accelerated
degradation test of electrolyte membrane for 312 hours.
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Fig. 3. Hydrogen crossover current densities of MEAs in S cell stack

after accelerated degradation test of electrolyte membrane
for 312 hours.
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Fig. 4. Cyclovoltammetries of MEAs in 5 cell stack after accelerated
degradation test of electrolyte membrane for 312 hours.
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Fig. 5. Comparison of I-V performance between unit cell and stack
after accelerated degradation test of electrolyte membrane.
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Fig. 6. Comparison of impedance between unit cell and stack after
accelerated degradation test of electrolyte membrane.
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Table 2. High frequency resistances and charge transfer resistances after
accelerated degradation test of electrolyte membrane for 312

hours
H.F.R (mQ-cm?) C.T.R (mQ-cm?)

Initial 393 1,024.1
NO.1 MEA 61.7 1,106.7
NO.2 MEA 474 1,123.2
NO.3 MEA 73.6 1,177.6
NO.4 MEA 50.7 1,118.1
NO.5 MEA 46.9 1,123.4
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Fig. 7. Comparison of cyclovoltammetry between unit cell and stack
after accelerated degradation test of electrolyte membrane.
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Fig. 8. Comparison of hydrogen crossover current density between
unit cell and stack after accelerated degradation test of elec-
trolyte membrane.

Table 3. Comparison of MEA properties between unit cell and stack
after accelerated degradation test of electrolyte membrane

Current Density o cTR  HCCD ECSA

@0.6V
Unit cell 284% 431% 419%  168%  25.1%
Stack 27.8% 419%  102%  152%  -24.6%
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