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Proton exchange membrane fuel cells (PEMFC) applied in vehicles are facing commercial 

launch in 2015 [1]. At this point the main disadvantage is high cost. A step in decreasing this 

is to find an alternative to current perfluorosulfonic acid ionomers benchmark membranes, e.g. 

Nafion®. Our approach builds on a partially fluorinated system that has been optimized by 

Holdcroft et al. [2-4]. Post-sulfonated (s) poly(vinylidene fluoride-co-chlorotrifluoroethylene) 

-g-polystyrene (P(VDF-co-CTFE)-g-sPS) at three different graft lengths was blended with 

PVDF to contain similar sPS volume fractions as a reference P(VDF-co-CTFE)-g-sPS with a 

different graft density and graft length. Three blends with half this sPS content were prepared 

as well. Films of both blends and the parental graft copolymers were solvent cast and all were 

characterized for fundamental PEM properties, in terms of water uptake and proton 

conductivity. At water uptakes of 25-40% (ion exchange capacity = 0.60-0.75 mmol/g) the 

proton conductivity was 48-51 mS/cm, i.e. in the range of Nafion®. 

 

	
  
Figure 1. Illustration of the blend system and the parental graft copolymer system. 
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