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18
19 Figure S1. (a) Stress-strain curve, (b) the corresponding tensile strength and tensile strain, (c) tensile 

20 toughness and (d) tensile modulus of PVA organogel and VPVA-ANF organohydrogels with 

21 different mass fractions of ANF.
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23
24 Figure S2. (a) Stress-strain curve, (b) the corresponding tensile strength and tensile strain, (c) tensile 

25 toughness and (d) tensile modulus of VPVA-ANF-KI organohydrogels with different mass fractions 

26 of KI.
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28
29 Figure S3. The force-displacement curves of unnotched and notched (a) PVA, (b) VPVA, (c) 

30 VPVA-ANF, (d) VPVA-KI, (e) VPVA-ANF-KI and (f) LPVA-ANF-KI.
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32
33 Figure S4. Comparison chart by plotting the facture energy versus liquid content among tough 

34 organohydrogels, (i.e., PVA/Gly-1,[1] PVA/P(AM-co-SBMA)/CaCl2/Gly,[2] BSA/PAAm/Gly,[3] 

35 PAAm/PAA/PAD/CNT/Gly,[4] PVA/Gly-2,[5], and PVA/EG[6]).
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37
38 Figure S5. The image showing the VPVA-ANF-KI organohydrogel with an elongation exceeding 

39 600% of its original length.
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41
42 Figure S6. Sequential tensile loading-unloading tests without interval under incremental strains for 

43 (a) PVA, (b) VPVA, (c) VPVA-ANF, (d) VPVA-KI, (e) VPVA-ANF-KI and (f) LPVA-ANF-KI.
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45
46 Figure S7. Sequential compressive loading-unloading tests without interval under incremental 

47 strains for (a) PVA, (b) VPVA, (c) VPVA-ANF, (d) VPVA-KI, (e) VPVA-ANF-KI and (f) LPVA-

48 ANF-KI.
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50
51 Figure S8. Cyclic stress-strain curves are shown for (a) PVA, (b) VPVA, (c) VPVA-ANF, (d) 

52 VPVA-KI, (e) VPVA-ANF-KI and (f) LPVA-ANF-KI subjected to 10 cycles of 20% compressive 

53 strains.

54



55
56 Figure S9. Crack extension per cycle dc/dN versus applied energy release rate for (a) PVA, (b) 

57 VPVA, (c) VPVA-ANF, (d) VPVA-KI and LPVA-ANF-KI.
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59
60 Figure S10. Photographs of the anti-freezing behavior of (a) the VPVA-ANF-KI organohydrogel 

61 and (b) PVA organogel.
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63
64 Figure S11. Heat flow curves of VPVA-ANF-KI organohydrogel during the heating and cooling 
65 process.
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67
68 Figure S12. The weight changes of PVA, VPVA, VPVA-ANF, VPVA-KI, VPVA-ANF-KI and 

69 LPVA-ANF-KI in the normal environment for 7 d. W0 and Wt are the initial weight and the weight in 

70 the corresponding storage days of gels.
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72
73 Figure S13. The optical microscope image displaying cross-section of (a) LPVA-ANF-KI and (b) 

74 VPVA-ANF-KI. Scale bar, 500 μm.
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76
77 Figure S14. (a) Nyquist plots and (b) ionic conductivity of VPVA-ANF-KI with varying KI content.
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79
80 Figure S15. Demonstration of VPVA-ANF-KI sensor used for monitoring human activities, 

81 including (a) blowing, (b) voice recognizing, (c) elbow bending, (d) wrist bending and (e) walking 

82 and running.
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84 Supplementary Table 1. A series of synthesis schemes for organogel and organohydrogels.

Sample PVA 
(g)

DMSO 
(g)

2wt% ANF 
(g)

KI/DMSO 
(g)

Water 
vapor (g)

Liquid 
water (g)

PVA 2.25 17.59 0 0 Take 8.2g → 0 0

VPVA-0%ANF 2.25 12.75 0 0 Take 6.2g → 2 0

VPVA-0.05%ANF 2.25 12.25 0.5 0 Take 6.2g → 2 0

VPVA-0.10%ANF 2.25 11.75 1 0 Take 6.2g → 2 0

VPVA-0.15%ANF 2.25 11.25 1.5 0 Take 6.2g → 2 0

VPVA-0.20%ANF 2.25 10.75 2 0 Take 6.2g → 2 0
VPVA-0.15%ANF-

5.04%KI 2.25 7.5 1.5 3.75 Take 6.2g → 2 0

VPVA-0.15%ANF-
6.72%KI 2.25 6.25 1.5 5 Take 6.2g → 2 0

VPVA-0.15%ANF-
8.40%KI 2.25 5 1.5 6.25 Take 6.2g → 2 0

VPVA-0.15%ANF-
10.08%KI 2.25 3.75 1.5 7.5 Take 6.2g → 2 0

VPVA-8.40%KI 2.25 6.5 0 6.25 Take 6.2g → 2 0
LPVA-0.15%ANF-

8.40%KI 2.25 5 1.5 6.25 Take 6.2g → 0 2
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