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Fig. S1 Conductivity of the composite organohydrogels versus different Ag concentrations
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Fig. S2 SEM images of the nanofiber composite membranes with different Ag concentrations:
a 5 wt%, ¢ 10 wt% and e 15 wt%. b, d and f are the magnified SEM images of a, ¢ and e,
respectively
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Fig. S3 Particle size distribution of AgNPs in the PVP/Ag@PU nanofiber composite membrane
(10 wt% Ag concentration)
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Fig. S4 The photograph of the PVP/Ag@PU nanofiber composite membrane with an ultralow
resistance
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Fig. S6 The storage modulus (G') and loss modulus (G") of the organohydrogels as a function
of a oscillation time (o = 6.28 rad s, y = 0.1%, T = 25 °C) and b oscillation strain (o = 6.28
rad s, T =25 °C)
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Fig. S7 Images of twisting, rolling and folding the composite organohydrogels, demonstrating

the flexibility of the materials

Fig. S8 The pure shear test of Gel-PVP/Ag@PU
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Fig. S9 Force-displacement curves of unnotched and notched a Gel, b Gel-PU, ¢ Gel-Ag@PU

and d Gel-PVP/Ag@PU
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Fig. S10 Residual stresses of different gels after stress-relaxation tests

Fig. S11 The SEM image of the unstretched nanofiber composite membrane interlayer of the
NCRO
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Fig. S12 Cyclic stress-strain curves of a Gel, b Gel-PU and ¢ Gel-PVP/Ag@PU with 100%
step increase of the strain
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Fig. S13 Stress versus strain curves of a Gel, b Gel-PU and ¢ Gel-PVP/Ag@PU with 1000
successive loading-unloading cycles (100%)
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Fig. S14 The corresponding stress and dissipated energy of a Gel, b Gel-PU and ¢ Gel-
PVP/Ag@PU
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Fig. S15 Normalized relative conductivity variations of the NCRO with a room-temperature
(RT) storage days, b low-temperature (LT) and high-temperature (HT) storage days, and ¢

stretching cycles. The insets in each figure are the photographs demonstrating the durability
tests
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Fig. S16 The storage modulus (G') and loss modulus (G") of the organohydrogels on a
temperature sweep in the range of 25 °C to 60 °C (y = 0.1%, ® = 6.28 rad s™!)
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Fig. S17 SEM images of a the nanofiber composite membrane and b the nanofiber composite
membrane interlayer of the NCRO (both stretched by 30% strain)
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Fig. S18 Weight loss of the NCRO kept in the environment for 60 h. Inset is the photograph
showing the state of the NCRO at the initial time and after 24 h
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Table S1 Comparison of the composite organohydrogel in this work with other kinds of
strong and tough organohydrogels

Materials Tensile strength Fracture Toughness Refs.
(MPa) strain (%) (MJ/m?)
PVA/glycerol/PVP/Ag@PU 7.38 941 31.59 This work

PVA/starch/glycerol 0.53 793 1.99 S1
PVA/CNF/DMSO 1.40 660 5.25 S2
PVA/glycerol/CB/CNT 4.80 643 15.93 S3
PVA/SNF/g-C3N4/EG 1.39 586 N/A S4
PVA/DMSO 6.71 718 26.24 S5
PVA/glycerol/WO; 1.50 873 6.56 S6
PVA/glycerol/NaCl 1.40 370 3.20 S7
PVA/PVP/glycerol/CaCl, 1.40 1200 10.68 S8
PVA/starch/glycerol/NasCit 1.45 842 6.91 S9
PVA/CNF/TA/glycerol/NaCl 2.01 992 10.41 S10
PVA/glycerol 7.23 956 36.89 S11
PAM/GE/PU/glycerol/NaCl 3.09 615 7.75 S12
PAM/PAA/MoS,/EG 8.30 310 N/A S13
PAM/MXene/glycerol 0.17 1037 N/A S14

Note: “N/A” indicates “not available” in the references.
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Table S2 Comparison of the sensing performance of our composite organohydrogel based

sensor with other gel based sensors

. . . Stability (cycles)-
Materials GF in strain ranges . Refs.
strain
PVA/glycerol/PVP/Ag@PU 1.75 (0-150%) 3000-30% This work
PVA/hydroxypropyl cellulose 1.2 (0-100%) N/A S15
PVA/PEDOT:PSS 1.5 (0-20%) N/A S16
PAAM/carrageenan/glycerol 0.8 (0-100%) N/A S17
VSNPs/PAAmM/SA 1.73 (0-100%) 2500-25% S18
PVA/CA/AgNPs 1.6 (0-200%) 200-50% S19
0.66 (0-24%)
PVA/PAA/PEDOT:PSS/CNTs 0.71 (24-58%) N/A S20
1.61 (58-101%)
PVA/PAANa 0.83 (0-120%) N/A S21
PAAM/carrageenan/LiBr 0.44 (0-45%) 700-45% S22
1.35 (0-1%)
PVA/NaCl 1.7 (1-10%) 200-30% S23
2.0 (10-100%)
0.44 (0-60%)
PAAm/PAAc/PDA/NaCl 0.69 (60-140%) N/A S24
0.84 (140-200%)
1.02 (0-60%)
DMAEA-Q/NaSS/CNFs/CNTs 1.4 (60-140%) 2000-100% S25
2.12 (140-200%)
PAA/sodium lignosulfonate/SA 2.72 (0-72.8%) 200-20% S26
PVA/TA/EGaln/NaCl 2.59 (0-50%) 800-20% S27
PAA/TA/CNC 0.23 (0-40%) 1000-55% S28

Note: “N/A” indicates “not available” in the references.
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Tab

le S3 Comparison of the EMI shielding performance between the composite

organohydrogel in this work and other organohydrogels and hydrogels reported in literatures

Thickness EMI SSE
Materials EMI SE (dB) Refs.
(mm) (dB/mm)
PVA/glycerol/PVP/Ag@PU 44.5 0.36 123.6 This work
PVA/PAAm/MXene 33.6 1 33.6 S29
PVA/MXene sediment 33 1 33 S30
PAAmM/CNF/MWCNT 28.5 2 14.25 S31
PAA/chitosan/ACC/RGO 85 9.71 8.75 S32
PAAmM/A-11/AgNWs 66 4.1 16.1 S33
PAA/ACC/MXene 45.3 0.13 348.5 S34

Description of Supporting Video

Video S1 The pure shear test demonstration of the NCRO
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