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Because of the tremendous increase in worldwide demand for energy, there has been a significant increase
in R&D in fuel cells over the last 20 years. The proton exchange membrane fuel cell (PEMFC) has received
particular attention, because of its potential advantages compared to other energy conversion or storage
devices. There is a growing interest in the development of affordable PEMFC systems for automotive,
stationary and portable applications. Despite the important breakthroughs made over the last ten years,
technical and economical barriers for its commercialization still exist. The major challenges in the
development of new polymer materials suitable as electrolytes for fuel cell applications are to design
materials that combine high ionic conductivity, good mechanical strength, chemical resistance and reduced
cost. Membrane materials are typically phase-segregated materials where a percolated network of a
hydrophilic phase can conduct protons while the hydrophobic phase confers the mechanical strength and
dimensional stability in the hydrated environment. Melt blending is a potentially cost-effective route toward
phase-segregated materials and offers an interesting approach towards large scale PEM materials
preparation.

This work reports new routes to prepare functional polymers for PEMFC applications. Several melt-
processing technologies, such as twin-screw extrusion, melt blowing and calendering were used to prepare
advanced multi-component polymer blends based on fluoropolymers and thermoplastic elastomers. The
properties of these polymer blends are to a large level determined by the processing history and the
interfacial properties between the different phases. Blend membranes preparation and interface
modification were addressed to obtain optimized semi-fluorinated multi-component membranes (Figure 1).
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Figure 1. AFM phase micrographs using tapping mode of 70wt.% PVDF melt extruded composite
membrane (TD) with (a) 2wt.% (b) 4wt.% and (c) 6 wt.% compatibilizer

Composition-morphology-properties relationships of the membranes will be presented. Membrane
Electrode Assemblies (MEA) were prepared using fluoropolymer in the catalyst layer instead of Nafion, in
order to achieve high adhesion and reduced ohmic losses between membranes and electrodes. Performance
of complete MEAs in hydrogen or direct methanol fuel cell tests will be discussed.



