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Abstract: Highly crystalline copolymers composed of crystalline and amorphous units were utilized to fabricate ion gels.
Poly(docosyl acrylate-r-methyl acrylate) copolymers, synthesized via free radical polymerization, were solution-blended
with ionic liquids (JEMI][TFSI]) to prepare ion gels. The resulting ion gels exhibited high crystallinity, and the crys-
tallized domains of docosyl acrylates functioned as cross-links. We conducted a systematic investigation of the thermal
and mechanical properties of the ion gels and studied their feasibility for self-healing and strain sensor applications. A
comparison with previous results highlights the importance of amorphous units in achieving mechanically tough and self-
healable ion gels.
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slES 2438tk AM-12G, 14G, 16G2] 7% 2Hzt 47.5,
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Table 1. Characteristics of AM Copolymers

San' Fi' T () /(%)
AM-12 0.12 0.12 53.6 79.7
AM-14 0.14 0.14 544 80.6
AM-16 0.16 0.16 55.8 91.2

“Feed ratio of A22 in synthesis; “mole fraction of A22 in copolymers,
measured by 'H NMR; ‘melting temperature and “crystallinity, measured
by DSC.

Table 2. Characteristics of AM Ion Gels

IL content’ Ve Ionic conductivity*
(Wt%) (%) (mS/cm)
AM-12G 47.5 76.7 0.036
AM-14G 394 84.0 0.020
AM-16G 31.6 93.1 0.008

“Ionic liquid content of AM ion gels; ‘crystallinity, measured by DSC;
‘ionic conductivity (film thickness = 0.6-0.7 mm).
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Figure 1. TGA curves of AM ion gels.
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Figure 2. DSC thermograms of AM ion gels (second heating at
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Figure 5. Optical microscope images of scratched AM ion gels at
65 C monitored over time. The scars disappeared within 20 s at
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Figure 6. Images of water droplets on AM ion gel films.
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Figure 8. (a) Nyquist plots of AM ion gels. The inset shows the equivalent circuit model utilized in the fitting. R1 corresponds to the bulk
resistance while Q1 and Q2 correspond to constant phase elements of AM ion gels (film thickness = 0.6-0.7 mm). (b) AR/R, as AM-12G spec-
imens are stretched and contracted with varying magnitudes. (c) A linear relationship between AR/R, and the imposed strain was observed.
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