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Abstract : In order to mitigate oxidative degradation of polymer membrane during fuel cell
operation, an organic radical quencher was introduced. Rutin was selected as a radical quencher
and mixed with sulfonated poly(arylene ether sulfone) to prepare composite membrane. Phys-
icochemical properties of the composite membranes such as water uptake and proton conduc-
tivity were characterized. Hydrogen peroxide exposure experiment, which can mimic
accelerated oxidative stability test during fuel cell operation, was adopted to evaluate the oxi-
dative stability of the membranes. The composite membranes containing Rutin showed similar
proton conductivity and enhanced oxidative stability compared to pristine ones.

Keywords : Polymer electrolyte membrane, Composite membrane, Oxidative stability, Radical
quencher, Rutin
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Fig. 1. Chemical structure of (a) SPES50 and (B) Rutin.
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Fig. 2. Photograph of (a) SPESS0 membrane and (b)
composite membran containing Rutin (SPES50-Ru).
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Fig. 3. Proton conductivity of SPES50 and SPES50-Ru
membrane as a function of relative humidity at 80°C.
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Table 1 Molecular weight of SPES50 and composite
membranes before and after hydrogen exposure test.

Molecular weight (kDa)* dati
Before test After test Degfa ation
ratio (%)
Mn PDI Mn
SPES50 72 2.9 43 3.0 40
SPES50-Ru 71 2.5 55 3.0 22

? Determined by GPC (0.05M LiBr + DMACc)

()

SPES50
after oxidative test

|
(b) ——— SPES50-Ru
after oxidative test

15 20 25 30
Retention time (min)

Fig. 4 GPC profiles of (a) SPES50 and (b) SPES50-Ru
before and after hydrogen exposure test.
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