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Introduction

Perfluorinated sulfonic acid (PFSA) ionomers have been widely used as polymer electrolyte membrane (PEM)
materials, particularly in PEM fuel cells, owing to their high proton conduction capability and excellent chemical durability
under harsh electrochemical reaction atmospheres. The major objective of this study is to identify the chemical structure
of PFSAs by solid-state YF NMR spectroscopy and to correlate hydrogen barrier properties with their structural features.

Experimental

Commercially available PFSA ionomers with different equivalent weight (EW), defined as the mass of one equivalent
of —=SO3;H group, in dispersed solutions were used for membrane formation (water: normal propanol=55:45 wt.%). Each
dispersion was converted into its free-standing membrane after thermal treatment at 190 °C for 12 minutes. F solid-state
magic-angle spinning (MAS) NMR spectroscopy was used for the structural characterization of each sample. Hydrogen
permeability in Barrier (10" cm®, cm/sec cm? cmHg) was obtained using time-lag method [1].

Results and Discussion
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ionomers with C2 to C4 architectures have much improved hydrogen barrier properties over the measurement range.
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Fig.1 Structure-property relationship in PFSA ionomers: "F NMR spectra (left) and
hydrogen permeability (right) in the membrane state.

Conclusions

The chemical architectures of commercially available PFSA ionomers were identified using solid-state '°F MAS NMR
spectroscopy. A strong correlation between the polymer structure and hydrogen permeability in the solid polymer matrix
was found.
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