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Figure S1. (a) Tensile stress-strain curves with different CG contents. (b) Young’s

modulus and toughness of the PCPG with different PVA contents.
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Figure S2. (a) The photo shows the hydrogel before and after stretching. Scale bar 1
cm. (b) Photographs showing the PCPG exhibits the ability to withstand twisting,

knotting, and cross stretching. Scale bar 1 cm.



a | 015
2401 — st Cycle ‘ - -
2“d_10th CyCIe
@ 180+ ? -a TJ
% % 0.10 t recycle *
@120+ m - '
o 3 0.05 50%
- ‘I: 40%
" 60 (7] )
- "/er | 201%
| ' : —10%
0 50 100 150 200 6 : | |

Stain (%) Strain (%)

Figure S3. (a) Cyclic stretching-releasing curves with strain of 200%. (b) Cyclic
compression-releasing curves. The illustration is a compression-recovery image. Scale

bar 1 cm.
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Figure S4. Pre-stretch and post-stretch images of the cracked PCPG with different

compositions. Scale bar 2 cm.



Figure S5. SEM images of the PCPG and corresponding magnified images.
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Figure S6. (a) S, and ionic conductivity of the PCPG with different PA concentrations.

(b) The electrochemical impedance spectroscopy (EIS) plots of the PCPG with different

PA concentrations and (c¢) corresponding frequency-dependent ionic conductivity. The

illustration shows the internal equivalent circuit of the electrolyte.
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Figure S7. The thermal conductivity of the PCPG under different temperature. The

inset is schematic of thermal conductivity measurements using the steady-state method.
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Figure S8. (a) lonic conductivity of the PCPG under different temperatures and (b)
corresponding EIS plots. The illustration shows the internal equivalent circuit of the

electrolyte.
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Figure S9. (a) Output voltage and (b) current curves of the thermogalvanic gel at
different temperatures. (c,d) The fitted curves are used to illustrate the relationship

between voltage/current and temperature difference.
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Figure S10. (a) The size changes, (b) mass and S, variations of the PCPG after being

stored under different conditions for 10 days. Scale bar 1 cm.
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Figure S11. (a) Recycling process of the PCPG. Scale bar 1 cm. (b) EIS plots of the

PCPG for 10 days.



Initial 10 days 30 days 90 days 150 days

Figure S12. The photos of abandoned PCPG were degraded in soil under natural

conditions, which could be degraded in the soil after 150 days. Scale bar 2 cm.



Figure S13. Digital image showing the patch was steamed on top of boiling water.

Scale bar 2 cm.
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Figure S14. A comprehensive comparison between the PCPG and the previously
reported thermogalvanic hydrogels in terms of the comprehensive properties of
stretchability, stress, recyclability, ionic conductivity (o) and anti-drying. The

references and details are summarized in Table S1.
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Figure S15. Sensitivity variation of the PCPG over 10 days at room temperature.
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Figure S16. Cyclic tensile loading-unloading curves of the hydrogel under different

strains (0-30%).
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Figure S17. (a-c) Current output after stabilization at 5 K, 10 K, and 15 K temperature

differences and current changes at 10%, 20%, 30%, 40%, and 50% tensile strains.



Figure S18. Illustrations of facial muscle deformation for different actions.



Figure S19. (a) The digital image of the hydrogel array assembly on the face. Scale

bar 3 cm. (b) Flexible wireless multichannel sensing module. Scale bar 1 cm.
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Figure S20. Relative current changes of the 6 expressions.
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Figure S21. (a) The distribution of datasets in a two-dimensional space. 0 to 5
correspond to happy, disgust, angry, sad, fear, surprise, respectively. (b) Accuracy and

loss curves of recognizing 6 expressions.



Table S1. A comparison of the PCPG with other representative reported
thermogalvanic hydrogels in terms of stretchability, stress, recyclability, ionic

conductivity (o) and anti-drying.

Stress Stretchability c Anti-
Recyclability Ref.

(%) (kPa) (mS cm) drying

533 1075 Yes 344 Yes This work
500 1100 Yes 2.05 Yes 1
430 280 No 0.06 Yes 2
133 298 No 17.1 Yes 3
320 380 No 4 Yes 4
219 132 No 6 No 5
270 400 No 6.9 No 6
380 250 No 4 No 7
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