10™ Congress on lIonic Liquids (COIL-10)
17" — 21 November 2025 * Perth * Australia

Self-healable poly(ionic liquid) ion gel via vacuum polymerization
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(Introduction) Ionic liquids (ILs) are molten salts with properties such as non-volatility, non-
flammability, and high ionic conductivity. We recently developed ion gels composed of physically
entangled polymers swollen with ILs, exhibiting stretchability and self-healing ('], In this study, we
report a novel ion gel (IG) based on a poly(ionic liquid) (PIL) with physical network. The gel is
synthesized via one-step in situ polymerization of an ionic monomer in an IL under vacuum,
achieving nearly 100% monomer conversion. We discuss the polymerization process and mechanical
properties of the resulting entangled PIL ion gel.
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(Results & Discussion) Fig. 1(a) shows the effect of  Stress—strain curves for the ion gels. (Black:

UHMW PIL pristine gel, and Green: UHMW
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polymerization of [N1142MA][TFSI] in [Comim][TFSI].
Under vacuum (~0.67 Pa), the conversion remained nearly 100% even at 0.67 mM AIBN, in contrast
to the lower conversion under ambient pressure with Ar. My, reached 237 kDa(0.67 mM), forming
the IG without any chemical crosslinkers was self-standing, indicating physical entanglements of PIL
chains. This was enabled by the non-volatility of both the monomer and solvent. As shown in Fig.
1(b), the IG exhibited excellent elasticity with over 1000% elongation and fully self-healed within 30
minutes—faster than previously reported highly entangled neutral polymer-based 1G],
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