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Table S1 The parameters of S,C,-hydrogel

The mass fraction ) .
Times of freezing-

Name of samples of the P(ATU-co- .
thawing cycles
AM)

SoCo-hydrogel 0 0
So.5Co-hydrogel 0.5% 0
S1.0Co-hydrogel 1.0% 0
S,.0Co-hydrogel 2.0% 0

SoCi-hydrogel 0 1
So.5C1-hydrogel 0.5% 1
S1.0Ci-hydrogel 1.0% 1
S,.0Ci-hydrogel 2.0% 1

SoCy-hydrogel 0 2
So.5Cy-hydrogel 0.5% 2
S1.0Cy-hydrogel 1.0% 2
S,.0Cy-hydrogel 2.0% 2

SoCs-hydrogel 0 3
So.5Cs-hydrogel 0.5% 3
S1.0Cs-hydrogel 1.0% 3
S,.0Cs-hydrogel 2.0% 3
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Fig. S1 FT-IR spectra of PVA-borax hydrogel immersing in (a) acid solution and (b) alkaline solution
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Fig. S2 Stress-strain curves of (a) SoC,-hydrogel (b) So sC,-hydrogel and (c) S,.oC,-hydrogel subjected to different
freezing-thawing cycles and (d) S,Co-hydrogel (e) S,Ci-hydrogel (f) S,C,-hydrogel (g) S,Cs-hydrogel with different
concentration of copolymer (h) the picture of the S; oCs-hydrogel before (i) and (ii) after stretching.
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Fig. S3 X-ray diffraction patterns of (a) So sC,-hydrogels, (b) S; oC,-hydrogels and (c) S, cC,-hydrogels.
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Fig. S4 Cyclic tensile of loading-unloading curves of (a) S;.0Co-hydrogel, (b) S;0C;-hydrogel, (c) S1.0C,-hydrogel and
(d) S1.0Cs-hydrogel under the deformation rate of 50 mm min-!
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Fig. S5 Cyclic tensile loading-unloading curves of (a) S; oCo-hydrogel, (b) S; 0Ci:-hydrogel, (c) S1.0C,-hydrogel and (d)
S1 oCs-hydrogel at the strain of 300% for 20 times under the deformation rate of 50 mm min-!



— ] £ T ™
08| . g oo o
Il Original Sample {90 .. 12] Il Original Sample =
Il Self-healed Sample g B Self-healed Sample >
7 os} s g 8
< {80 & = &
9 04f 2 g )
3 g £ £
2 1° 2 3 g

=

02} 3 <
460 %

100 d

90 ;\? '3

Bl Self-healed Sample ~ H

= 09 oy s

o (] 2

= 180 5 o

= = g

9 06F = H

2 470 é 3

0 Z
0.3} :E
160 &

Fig. S6 (a) The tensile stress (original and self-healed samples) and self-healing efficiency of SoC,-hydrogels; (b)
The tensile stress (original and self-healed samples) and self-healing efficiency of SqsC,-hydrogels; (c) The tensile
stress (original and self-healed samples) and self-healing efficiency of S, oC,-hydrogels; (d) the self-healing
efficiency of the elongation at break of hydrogels with different content of copolymer and different freezing-
thawing cycles
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Fig. S7 Storage modulus (G’) and loss modulus (G”’) of (a) SoCo-hydrogel and SoCs-hydrogel, (b) So.5Co-hydrogel and
So.5Cs-hydrogel, (c) S1.0Co-hydrogel and S, (C3-hydrogel and (d) S, 0Co-hydrogel and S, oCs-hydrogel
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Fig. S8 The photos of PVA/P(ATU-co-AM) hydrogel with the “cloud” shape exhibited reversible Ca?*
responsiveness. (a) Before immersing in Ca?* solution or after immersing in deionized water; (b) after immersing
in Ca?* solution.



