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Figure S1. (a) Photos of PVA-PAANa-PAH hydrogels with different PVA contents (15 wt%, 

20 wt% and 25 wt%). (b) Photos, (c) tensile stress-strain curves and (d) conductivity of PVA-

PAANa-PAH hydrogels with different polyelectrolyte contents (PVA content: 20 wt%, NH-bonds 

in PVA : Nion pairs: 25:1, 30:1, 35:1, 40:1 and 45:1).
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Figure S2. (a) Photos of three hydrogels after freezing and thawing process. (b) The water loss 

of the hydrogels at room temperature and relative humidy of 60%.
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Figure S3. (a-b) FT-IR spectra of the PVA, PVA-NaCl hydrogel, PVA-PAANa hydrogel and 

PVA-PAANa-PAH hydrogel.
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Figure S4. (a) The influences of the freezing-thawing cycles on the mechanical properties of 

the PVA-PAANa-PAH hydrogel. (b) The influences of the freezing-thawing cycles on the 

conductivities of the PVA-PAANa-PAH hydrogel.
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Figure S5. (a) Photos of PVA-PAH and PVA-PAANa hydrogels. (b) The swelling 
performances of PVA-PAH and PVA-PAANa hydrogels in water for 6 days. (c) The volume 
change of the hydrogels (ΔV: volume change for the hydrogels, Vo: volumne for the original 
hydrogels). (d) Photos of the hydrogels lifting up weight (weight of hydrogel: 0.5 g). (e) Tensile 
stress-strain curves, (f) the maximum stress and strain and (g) the toughness of the PVA-PAH 
and PVA-PAANa hydrogels. (h) Photos of the hydrogels under compression test. (i) 
Compressive stress-strain curves of PVA-PAH and PVA-PAANa hydrogels. 
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Figure S6. (a) Photos of the hydrogels as conductors to light up a LED bulb. (b) The 

conductivity of the hydrogels.
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Figure S7. (a) The healing efficiencies for three hydrogels calculated by the ratio of fracture 

stress of original and healed hydrogels. (b) The healing efficiencies for three hydrogels 

calculated by the ratio of maximum strain of original and healed hydrogels.

 .
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Figure S8. Comparison of gauge factor and mechanical properties with other ionic conductive 

hydrogels.[1-13]
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Figure S9. (a) Photo of the PVA-PAANa-PAH hydrogel as a conductor to light up a LED bulb 

after soaked in water. (b) The conductivity of the PVA-PAANa-PAH and PVA-NaCl hydrogels 

after soaked in water. (c) The ion retention rate of the PVA-PAANa-PAH and PVA-NaCl 

hydrogels. Ion retention rate = κ1h/κoriginal, where κ1h and κoriginal are the conductivities for the 

hydrogels after soaked in water for 1 hour and the original hydrogels, respectively. (d) The GF 

retention rate of the PVA-PAANa-PAH and PVA-NaCl hydrogels. GF retention rate = 

GF1h/GForiginal, where GF1h and GForiginal are the gauge factors of hydrogels soaked in water for 

1 hour and the original hydrogels, respectively.
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Figure S10. Photos for the hydrogels with different water content. (a) PVA-PAANa hydrogel 

(b) PVA-NaCl hydrogel.
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