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Abstract : Sulfonated poly(arylene ether sulfone)-cerium composite membranes with improved oxi-
dative stability were prepared for proton exchange membrane fuel cell application. Oxidative sta-
bility of the composite membranes changed depending on the amount of incorporated metal. Their
water uptake, IEC and proton conductivity were also affected. ICP analysis confirmed trace of
cerium ion in the composite membranes and 'H-NMR indicated successful coordination of sulfonic
acid groups with the metal ions. Increasing amount of the cerium ion resulted in decrease in proton
conductivities and water uptake, but enhanced oxidative stabilities. A hydrogen peroxide exposure
equipment was used for the test of oxidative stability of the composite membranes, which enabled
to mimic fuel cell operating condition compared with conventional Fenton’s test.
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Fig. 1. (a) chemical structure of SPESS0, (b) preparation of composite membrane containing cerium ion, and (c)
photograph of the composite membrane with a thickness of ~50 [im.
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Table 1. Physical properties of SPES50 and composite
membranes

o Foeriom ]
Water uptake (%) Concentration of cerium ion

(mmol/g)?
SPES50 60 N/A
Ce0.4 55 0.007
Ce0.8 57 0.019
Cel.6 56 0.029
Ce6.2 51 0.122

*Determined by ICP-AES analysis.

Intensity

1 " Il " Il

20 40 60 80
2 theta / deg.

Fig. 2. XRD patterns of (a) SPESS0 and (b) composite
membrane with cerium ion.
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Fig. 3. "H NMR spectra of SPES50 and composite membranes, (b), (c), and (d) magnified region of spectra.
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Fig. 4. Humidity dependence of proton conductivity of
composite membranes at 80°C (a) and 100°C (b).
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Table 2. Degradation properties of SPESS0 and composite
membranes before/after oxidative stability test

Molecular weight (kDa)?
Before test After test
Mn PDI Mn PDI

Degradation
ratio (%)

SPES50 214 224 159 2.50 26
Ce0.4 246 2.04 212 2.39 14
Ce0.8 249 2.04 210 2.38 16
Cel.6 245 2.08 211 2.40 14

? Determined by GPC (0.05M LiBr + DMF).
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