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Ion-exchange separator membranes (IEM) in electrochemical energy conversion and storage devices need to
conduct a specific type of ion for mediating the electrochemical reactions taking place at anode and cathode
while efficiently separating the electrochemically active species. In PEM-fuel cells and electrolyzers and in
flow batteries, the conducting ions are mostly H+ or OH−, and parasitic transport of gases (H2 and O2 in
the case of fuel cells and electrolyzers) and ionic species (e.g. vanadium in the case of flow batteries) must
be suppressed. Since wanted and unwanted parasitic transport take place along the same pathways (aqueous
ionic domains), these must be chemically and morphologically designed and controlled. Ionic species
practically keep their hydration shell and their transport is sterically constrained by the width of aqueous
pathways while non-interacting gas molecules utilize the accessible dynamic free volume for diffusion. In
this presentation, I will discuss the tradeoff between selectivity and transport rates and make suggestions for
choosing, optimizing and developing membranes with low parasitic transport for fuel cells, electrolyzers
and vanadium-redox-flow batteries.
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