Polymerizable ionic liquids as building block of advanced ion-conductive membranes
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Electrochemically driven membrane separation technologies are promising tools for tackling current
environmental and energy challenges. Membrane-based electrochemical processes have
consolidated applications in sustainable energy conversion systems like fuel cells and hydrogen
production by water electrolysis. Moreover, in the perspective to address the global need for non-
carbon-based and renewable energies, salinity-gradient power (SGP) harvesting by reverse
electrodialysis (RED) is attracting significant interest.

Open challenges for membrane technology in advanced separation of charged species and energy
conversion, require the development of tailored ion-conductive membranes able to conjugate high
performance (e.g., conductivity, perm-selectivity, durability), with acceptable costs and
sustainability in their production.

In this perspective, polymerizable ionic liquids (PILs) are conductive materials suitable to make high-
performing and green ion-conductive membranes combining the unique properties of the ionic
liquids, with the advantages of a macromolecular crosslinked polymer.

This work presents a deep investigation of the structure—property relationship of several PILs used
as functional membrane material prepared by a pseudo-neat casting and photopolymerization
process. The results pointed out a trade-off relationship between ionic conductivity and perm-
selectivity, and are consistent with an effect of PIL chemistry on membrane microstructure and
transport properties.

The main outcome of this research is the possibility to balance the low ionic resistance transport
through the charged moieties of the PIL with an excellent stability, tailoring the chemistry of these
advanced and versatile materials for ion-selective membranes. The obtained results encourage the
use of PILs as engineered membrane materials for contributing to green energy transition.
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