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Supplementary Information S1. Product data for Krynac X 750 supplied by Arlanxeo.

Property Name Nominal Value Test Method
Mooney viscosity 47 MU ISO 289 / ASTM D 1646 / ML(1+4) 100 °C
Acrylonitrile (ACN) content 27.0 wt. % ISO 24698
Carboxyl (COOH) groups 7.0 wt. % -
Density 0.99 g/cm? Internal method

Supplementary Information S2. IR spectra of the ionic elastomers.
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Supplementary Information S3. DSC and TGA results.
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Differential scanning calorimetry (DSC): A differential scanning calorimeter (DSC 214 Polyma,
Netzsch) was used to determine the thermal properties of the compounds in a nitrogen atmosphere.
A heating sweep (from =100 °C to 250 °C) was performed at 10 °C min~".

Thermogravimetric analysis (TGA): A thermal analyzer (TGA 2, Mettler Toledo) was used. A heating
sweep from room temperature to 600 °C (in a nitrogen atmosphere) was performed, using a heating
rate of 10 °C min~'. The recorded spectra were analyzed using TA Universal Analysis software.

Supplementary Information S4. Healing efficiency based on M300 values of the ionic elastomers.

Time (h) 1.25MgO 10MgO 10ZnO
3 106 + 5 106 + 7 165 + 54
5 103 + 1 120 + 15
7 78+5 140 + 7




Supplementary Information S5. Stress-strain curves of the ionic elastomers in pristine and healed

state (healing protocol: 110 °C, 3 h, rectangular specimens).
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Supplementary Information S6. Storage (E’) and Loss moduli (E”) by DMA.
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Supplementary Information S7. Evolution of the mechanical properties (M300, TS, and EB) and
crosslink density of 10Zn0O through three recycling cycles.
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Adapted from Materials & Design, 2023, 233, 112273, DOI: 10.1016/j.matdes.2023.112273 with
permission from Elsevier.

Supplementary Information S8. Video of the actuation.
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