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Table S1 The compositions of hydrogels with different glycerol concentrations.

Gly
Content Mass AAc Zr* V-50 H,O0
(® fraction (® ) (® )
(Wt%)

0 0% 3.60 1.29 0.07 10.04
0.75 5% 3.60 1.29 0.07 9.29
1.50 10% 3.60 1.29 0.07 8.54
2.25 15% 3.60 1.29 0.07 7.79
3.00 20% 3.60 1.29 0.07 7.11

The total volume of the precursor solution is kept as 15 mL.
Table S2 The compositions of hydrogels with different PEI concentrations.
PEI
Content Mass AAc Zr*t Gly V-50 H,O0
() fraction (2) (2 (2) (2) (2)
(wt%)
0.15 1% 3.60 1.29 2.25 0.07 7.64
0.45 3% 3.60 1.29 2.25 0.07 7.34
0.75 5% 3.60 1.29 2.25 0.07 7.04
1.05 7% 3.60 1.29 2.25 0.07 6.74
1.35 9% 3.60 1.29 2.25 0.07 6.44
1.50 11% 3.60 1.29 2.25 0.07 4.90

The total volume of the precursor solution is kept as 15 mL.
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Figure S1. Diagram of the preparation process of the hydrogel.
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Figure S2. (a) Ols XPS spectra of PAEG hydrogel. (b) N1s XPS spectra of PAEG
hydrogel.
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Figure S3 Mechanical properties of hydrogels with different metal ion concentrations
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Figure S4 (a) Stress-strain curves of PAG-Zr*" hydrogels with different glycerol

contents. (b) Toughness values of PAG-Zr*" hydrogels with different glycerol content.



Figure S5. (a) SEM images of the hydrogel. (b) Element mapping of Zr, CI in the
PAEG-Zr*" hydrogels.
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Figure S6. (a) UV-vis spectra for the hydrogel. Inset is a digital photograph of the

transparent hydrogel. (b) Comparison between this work and published hydrogel in

terms of self-healing time and efficiency.!-10
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Figure S7. (a) Images of control and glycerol-based hydrogels stored at room

temperature for 0 days and 3 days. (b) Stress-strain curves of PAEG-Zr*" hydrogels

exposed to air for 24 h at room temperature.
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Figure S8. (a) Images of control and glycerol-based hydrogels stored at -30 °C for 24 h

and 3 days. (b) Stress-strain curves of PAEG-Zr*" hydrogels after stored at -30 °C for
24h.
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Figure S9. Bending angles of hydrogels under electrical actuation.
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Figure S10. (a) Bending angles and (b) actuation rates of hydrogels at different voltages.
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Figure S11. (a) Plot of shape recovery time and shape fixation time. (b) Cyclic memory

180 s 300 s

properties of the hydrogels. (c) Recovery status of helical hydrogels at different times

(scale bar =2 cm).

Figure S12. PAEG-Zr*' hydrogel as a catcher to catch and release model fish in

different temperature environments.
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