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Hybrid electrolyte membranes for high temperature PEM fuel cells

Nanocomposites membranes based on hydrophilic nanostructured materials are of great interest for
PEMFC applications due to significant gains in thermal stability, mechanical and barrier properties. Smectite
clays (a), Layered doubled hydroxide (b), Graphene Oxide (GO) (c) or Nanoscale lonic Materials (NIM) (d),
were properly synthesized and organo-functionalized to interact with the ionomer in order to prepare
advanced hybrid electrolytes membranes. Such materials can modulate the nature of water confined in the
nanosized ionic channels of Nafion, and, as a result, hybrid membranes show high proton mobility and
water retention in dehydrating state.
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The research topic concerns the development and study of materials for membranes to commercial Nafion, based on non-fluorinated ionomers operating in the same temperature
range and with much lower crossover.

electrochemical energy conversion and storage devices, with particular
reference to hydrogen and lithium (fuel cells, electrolysers, batteries). (a) Nano-clays (b) Layered doubled Hydroxide (c) Graphene Oxide
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spectroscopy (diffusivity, relaxometry, micro-Imaging and solid-state MAS
NMR) is surely her primary experimental technique to investigate the
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