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To simultaneously achieve high ionic conductivity and recyclability, we 
developed ion-conductive vitrimer-like main-chain poly(ionic liquid) (TPIL) 
elastomers that integrate ionic transport with dynamic network rearrangement. 
The TPILs were prepared via thermal click polymerization of clickable 
imidazolium-based ionic liquid monomers [1], followed by crosslinking through 
trans-N-alkylation using dihalogenated crosslinkers. The effects of monomer 
structure and anion species on the glass transition temperature, ionic 
conductivity, stress relaxation behavior, and reprocessability were 
systematically investigated. We found that vitrimers with lower glass transition 
temperatures exhibited higher ionic conductivity. Furthermore, mixed-anion 
systems (e.g., iodide (I⁻) and bis(trifluoromethanesulfonyl)imide (TFSI⁻)) 
enhanced ionic conductivity while maintaining vitrimeric properties [2]. These 
results suggest that a design strategy combining flexible polymer backbones 
with mixed-anion engineering can yield recyclable, highly conductive polymer 
electrolyte networks. 
 

 
 

Figure 1. Schematic image of ion conductive vitrimers with mixed anion systems. 
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