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Abstract — For durability improvement of polymer electrolyte membrane fuel cell (PEMFC) polymer membrane,
accelerated durability evaluation methods that can evaluate durability in a short time have been researched and developed.
However, the lifespan of fuel cells for large commercial vehicles such as trucks and buses is more than three times that of
passenger cars, and the chemical accelerated stress test (AST) time is also longer, reaching 1,500 hours or more. Therefore,
in this study, as a method to evaluate the chemical durability of a membrane within a short time, it was examined whether
the durability could be predicted by the pristine membrane characteristics. Hydrogen crossover current density (HCCD)
and short resistance (SR) were estimated as initial characteristics, and AST time was predicted through the Fenton
experiment, which was possible as an out-of-cell experiment for 3 hours. As the HCCD and fluoride ion emission
concentration increased, the AST time tended to be linearly shortened, but there was a deviation (R?=0.65). When the SR
decreased, the AST time showed a linear increase, and the accuracy was high (R?=0.93), so the AST time could be
predicted with the initial SR of the membrane.
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Table 1. HCCD and SR of polymer membrane after AST

Sample Life time HCCD after AST SR after AST
Membrane hr mA/cm? kQ cm?
A 8 9.03 0.21
B 50 15.53 0.03
C 56 37.68 0.01
D 51 15.07 0.06
E 72 8.20 0.84
F 27 25.89 0.02

Table 2. Initial HCCD, SR and after Fenton reaction fluorine ion

concentration
Sample Initial HCCD Initial SR F ion concentration
Membrane mA/cm? kQ-cm? pmol/cm?
A 4.60 0.34 1.64
B 2.09 225 1.39
C 2.31 3.07 1.21
D 2.33 243 1.44
E 1.86 2.85 0.75
F 3.11 1.26 1.52

o] Aol 29t FE, 7k FFS AlofslA] U+ 5o A
S W TR AST T 7= A7)318k2 el A3}
1PH21 OCV holding ©.& Z183}F31TE OCV holding OCV, 90 C,
anode 4Tl % = (Relative Humidity, RH) 10%, cathode RH 30%,
H, 829 mL/min, O, 829 mL/min =71 S 2 Z1Y5}3it}. o]u, RHE=
DOE®} NEDO®IA #|A|3t T2 & ol k= 30%7} 7]5=0| A4k,
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Fig. 1. Change of voltage (OCV) during accelerated stress test of
PEMFC membrane.
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Fig. 2. Variation of DOE LSV during accelerated stress test of PEMFC membrane (a) A, (b) B, (¢) C, (d) D, (e) E, (f) F membrane.
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Fig. 3. Comparison of changes in HCCD during accelerated stress
testing of PEMFC membranes.
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Fig. 4. Variation of NEDO LSV during accelerated stress test of PEMFC membrane (a) A, (b) B, (¢) C, (d) D, (e) E, (f) F membrane.
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Fig. 5. Comparison of changes in SR during accelerated stress test-

ing of PEMFC membranes.
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