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Degradation of Membrane for PEM Fuel Cell with Hydrogen Peroxide
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Abstract : The degradation of Nafion membrane by hydrogen peroxide was
investigated in polymer electrolyte membrane fuel cell (PEMFC). Degradation
tests were carried out in a solution of 10~30% hydrogen peroxide containing 4ppm
Fe* ion which is well known as Fenton's reagent at 80°C for 48hr.

Characterization of degraded membranes were examined through the IR, Water-uptake, lon exchange
capacity, mechanical strength and Hz permeability.

After degradation, C-F, S-0 and C-O chemical bonds of membrane were broken by radical formed by
Hx02 decomposition. Breaking of C-F bond which is the membrane backbone reduced the mechanical
strength of Nafion membrane and hence induced pinholes, resulting in increase of Hy crossover
through the membrane. Also the decomposition of C-0 and S0, side chain and terminal bond of
membrane, decreased the ion exchange capacity of the membrane.
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Fig. 1 Schematic diagram of the experimental
single cell configuration used in measurements of
hydrogen crossover currents
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Fig. 2 ATR spectra of Nafion membrane
before and after degradation in Fenton reagent
with various H20O2 concentration

Fig. 3& Fe” ion BE& 4pmo 2 133,
o] FE9 K0 §HollA 48417 ARAA d3}
gete] A BEE Vel agZolth KhwE
7F10% € W IRENAE 43t "HAsA ¢ &
figlonr BAZ} 2.5% T2 E3U QLS F
& 5 AR KO, F=7F 3097 HE F 16%7F
ZF A Zas) FastA 28R 489 2
HAFc},

5 \\
-0

Chang of weight(%)

20 —
0 10 )
B0, concentration (%3

Fig. 3 Change of weight after 48 hr degradation
in Fenton reagent with various H.O-> concentration
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Fig. 4 Water-Uptake & IEC of degraded
membrane in Fenton reagent as a function of
Hz02 concentration
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Fig. 6 In situ limiting hydrogen crossover
current through Nafion membrane without
degradation at atmospheric pressure of hydrogen
and nitrogen.
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Fig 7. Hydrogen cross over current of
degraded membrane as a function of
temperature at 0.4V, atmospheric pressure of
hydrogen and nitrogen.
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