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Introduction

The main limit of polymer fuel cells is their relatively low lifetime caused by the degradation of the polymeric chains!'l due
to the attack by radical species (*OH *OOH) generated at the cathode. The best strategy to improve the device’s lifetime is
the introduction of radical scavenger species in the membrane electrode assembly (MEA)?l. To improve the compatibility
between the inorganic filler and the organic polymeric matrix we fabricated, trough a grafting of the nanoparticles surface
with organosilanes CeO, NPs decorated with 4 different perfluoroalkyl chains. This is expected to anchor them in the
hydrophobic domain of the membrane; causing a lower disturbance on the delicate ionic channel network. We then
dispersed both pristine and functionalized NPs in an Aquivion® matrix and characterized the nanocomposite membranes
obtained this way physicochemically as well as from a more functional point of view.

Physicochemical characterization
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Water management measurements show a lower S.R., as temperature increases, In hanocomposite memlbranes when

compared to pure Aquivion®, despite comparable values of W.U. Conductivity values are always above 170 mS cm™ at 80°C.

Conclusion & further prospects

In summary, we have successfully decorated the surface of commercial nanoparticles of cerium oxide with different
organosilanes, as proved by TGA analysis, four of which carry fluorinated moieties to improve the compatibility with the
polymer. With those, we fabricated 7 Aquivion®-based membranes, six of which are nanocomposite, loaded with 4-5%
radical scavenger filler. These proved to be homogeneous and more resilient to the attack of oxygen radical species ,
especially the ones decorated with the longer perfluorinated chain. All nanocomposite samples also suffer a lower amount
of geometrical deformation, especially at higher temperature, when compared to pure Aquivion® membranes, while
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