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Abstract — To increase the mechanical durability of the proton exchange membrane fuel cells, a reinforced membrane
in which a support is placed in the polymer membrane is used. The support mainly uses e-PTFE, which is hydrophobic
and does not transfer ions, which may cause performance degradation. In this study, we investigated the effect of e-PTFE
support on PEMFC performance and electrochemical durability. In this study, the reinforced membrane with the support
was compared with the single membrane (non-reinforced membrane). Due to the hydrophobicity of the support, the water
diffusion coefficient of the reinforced membrane was lower than that of the single membrane. The reinforced membrane
had a lower water diffusion coefficient, resulting in higher HFR, which is the membrane migration resistance of ions,
than that of a single membrane. Due to the low hydrogen permeability of the support, the OCV of the reinforced membrane
was higher than that of the single membrane. The support was shown to reduce the hydrogen permeability, thereby
reducing the rate of radical generation, thereby improving the electrochemical durability of the reinforced membrane.
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Fig. 1. SEM image of cross section of (a) single membrane (b) reinforced membrane.
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Fig. 2. Comparison of single membrane and reinforced membrane by (a) I-V curve (b) OCV and current density at 0.6 V.

4.0 1600
| ':Single membrane ] —m— Single membrane
— 354 Reinforced membrane E 1400 —e— Reinforced membrane
™~
£ 1 o ]
O 3.0 £ 1200
z c ™ —
£ 25 3 1000+ /
J ] u L]
2 ? "
® 2.0 o 800 ./‘/
g 5 1 .
a 154 c 600
o
- 1 )] 1
c
o 1.0+ .g 400
= ] i
> i T 200
o 0.5 ] I ]
00 T T T 0 T T T T T T T T T
0.0 0.1 0.2 0.3 0.4 40 50 60 70 80

Voltage (V) Temperature(°C)
(a) (b)

Fig. 3. Hydrogen crossover of single membrane and reinforced membrane measured by (a) LSV (b) gas chromatograph.
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