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Supplementary Figure 1. Atomic force microscopy (a) and transmission electron

microscope (b) images of the used graphene oxide sheets.

Supplementary Figure 2. TEM image of the used Laponite.



Supplementary Figure 3. (a) SEM of a freeze-dried nanocomposite hydrogel. (b)

TEM images of nanocomposite hydrogel. The sample was prepared by grinding the

dried hydrogel

characterization.
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Supplementary  Figure 4. FTIR spectra of Laponite, GO,

poly(AMPS-co-DMAAmMm)/Laponite/GO hydrogels.
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Supplementary Figure 5. Tensile stress-strain curves of hydrogels measured before
(solid line) and after (dotted line) broken/healed with different contents of AMPS (a,
The contents of DMAAmM, Laponite and GO in precursor solution were fixed as 12.6
wt%, 2 wt% and 0.05 wt%, respectively.), DMAAmM (b, The contents of AMPS,
Laponite and GO in precursor solution were fixed as 4.8 wt%, 2 wt% and 0.05 wt%,
respectively.), Laponite (c, The contents of AMPS, DMAAmM and GO in precursor
solution were fixed as 4.8 wt%, 12.6 wt% and 0.05 wt%, respectively.) and GO (d,
The contents of AMPS, DMAAm and Laponite in precursor solution were fixed as 4.8

wit%, 12.6 wt% and 2 wt%, respectively.).
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Supplementary Figure 6. Healing efficiencies of tensile strain of hydrogels with
different contents of AMPS (a), DMAAm (b), Laponite (¢) and GO (d), which were

calculated based on the stress-strain curves in Supplementary Figure 5.
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Supplementary Figure 7. lonic conductivities of hydrogels with different contents of

AMPS (a), DMAAm (b), Laponite (c) and GO (d). The detailed contents of all

components were the same with Supplementary Figure 5. lonic conductivities were

calculated according to electrochemical impedance spectroscopies (EIS) measured by

using electrochemical workstation.



Supplementary Figure 8. Thermal mapping images of hydrogels with (a) and

without (b) GO under persistent irradiation of infrared light.
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Supplementary Figure 9. Storage modulus G’ (solid symbols) and loss modulus G”
(open symbols) for poly(AMPS-co-DMAAmM)/Laponite/GO hydrogels during
multiple broken/healed cycles under 808 nm infrared light irradiation for 20 min (a)

and 80 °C for 60 min (b).
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Supplementary Figure 10. Current-Voltage (1-V) curves of
poly(AMPS-co-DMAAmMm)/Laponite/GO hydrogel films after cyclic broken/healed
processes, measured by using a two-probe method. The broken hydrogel films were
healed under irradiation of 808 nm infrared light for 20 min (a) or 80 °C for 60 min
(b). The electrical resistances (R) of hydrogel films can be easily obtained from I-V
curves. Electrical conductivities (c) were calculated according to the equation of ¢ =
L/RS, where R is the electrical resistance, L and S are the length and cross-sectional

area of the hydrogel film for testing, respectively.



Supplementary  Figure  11.  Optical  microscopic  images of a
poly(AMPS-co-DMAAmM)/Laponite/GO hydrogel being cut and healed by 808 nm

infrared light treatment for different time. The scale bar was 100 pm.

Supplementary Figure 12. Optical microscopic images of healing process for a

poly(AMPS-co-DMAAmM)/Laponite/GO hydrogel being cut and treated by 80 °C for

different time. The scale bar was 100 pm.
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Supplementary Figure 13. (a) CV curves of an as-prepared supercapacitor based on
poly(AMPS-co-DMAAmMm)/Laponite/GO hydrogel electrolyte at various scan rates
from 0.1 to 3.0 V/s. (b) GCD curves of the supercapacitor at various
charging/discharging currents from 0.025 to 5 mA. (c) GCD curves of the

supercapacitor compared with device based on PVA/LICI electrolyte.
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Supplementary Figure 14. CV (a), GCD (b) and EIS (c) curves of a supercapacitor

by using CNT/PANI composite electrode and poly(AMPS-co-DMAAm)/Laponite/GO
hydrogel electrolyte.

Supplementary Figure 15. SEM images of bare CNT film (a) and CNT/PANI

composite film (b). The scale bar: 200 um.
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Supplementary Figure 16. GCD curves of supercapacitors based on hydrogel
electrolyte with CNT films (1.2 mA/cm?) (a) and CNT/PANI (49 mA/cm?) composite
(b) electrodes for 10000 charge/discharge cycles. (c) The specific capacitance

retentions of the supercapacitors calculated from (a) and (b).
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Supplementary Figure 17. CV (a), GCD (b), EIS (c) curves and specific capacitance
retention (d) of hydrogels—based supercapacitors by using CNT film electrode under
different bending angles. CV (e), GCD (f), EIS (g) curves and capacitance retention

(h) of supercapacitor device by bending for different cycles.
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Supplementary Figure 18. EIS curves of a supercapacitor being stretched from 0%

to 1000% strain (a). (b) The amplified red area in a.
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Supplementary Figure 19. Changes of specific capacitance and series resistance for
supercapacitors based on the hydrogel electrolyte by stretched to strains of 100% (a),

200% (b) and 300% (c) for 2000 cycles.
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Supplementary Figure 20. Thermal mapping images of bare CNT film (a) and

supercapacitor (b) with persistent irradiation of infrared light.
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Supplementary Figure 21. EIS curves of supercapacitor devices repeatedly healed
by irradiation with 808 nm infrared light for 10 min (a) and heating at 80 °C for 60
min (b) after different broken/healed cycles, respectively. (c) Series resistances of

supercapacitors being broken/healed for different cycles.
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Supplementary Figure 22. GCD curves of a healed supercapacitor by 808 nm
infrared light irradiation for 10 min at 1.2 mA/cm? (a), 80 °C for 60 min at 0.75
mA/cm? (b) and capacitance retentions (c) of healed supercapacitor performed for
10000 charge/discharge cycles. (d) Capacitance retentions of healed supercapacitor

compared with that of as-prepared healable devices™ %34,
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Supplementary Figure 23. EIS curves of a broken supercapacitor healed by infrared
light for 10 min (a) and heating treatment at 80 °C for 60 min (b) as they were

stretched from 0% to 900%.

(c) Series resistance changes of the healed

supercapacitors being stretched from 0% to 900% strain.
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Supplementary Figure 24. Changes of specific capacitance and series resistance for
a healed supercapacitor (under 80 °C for 60 min) being stretched to strains of 100%

(a), 200% (b) and 300% (c) for 2000 cycles.
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Supplementary Figure 25. Changes of specific capacitance and series resistance for
a healed supercapacitor (under 808 nm infrared light irradiation for 10 min) being

stretched to strains of 100% (a), 200% (b) and 300% (c) for 2000 cycles.
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