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Abstract

In this study, sodium alginate (SA) and acrylamide (AM) were employed as the matrix materials,
with carbon nanotubes (CNT) and liquid metal (LM) innovatively incorporated as functional fillers.
Using a free-radical polymerization strategy, we successfully fabricated a double-network conduc-
tive hydrogel fiber, PAM/SA/CNT /LM, with outstanding properties. During preparation, N,N'-meth-
ylenebisacrylamide was selected as the crosslinking agent, and ammonium persulfate served as the
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initiator, constructing a stable three-dimensional network structure. Systematic material charac-
terization confirmed that the synthesized hydrogel possesses an ideal chemical structure and re-
markable performance.
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Figure 1. (A) SEM images of PAM/SA/CNT/LM hydrogel; (B) FTIR spectra of PAM/SA, PAM/SA/CNT,
and PAM/SA/CNT/LM hydrogel fibers
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Figure 2. (A) Photographs of hydrogels with varying liquid metal content during stretching and recovery; (B) Effect of liquid
metal content on mechanical properties of hydrogels; (C) Maximum stress of hydrogels with different liquid metal contents;
(D) Cyclic tensile curves of hydrogels at 100%~800% strain; (E) Five consecutive cycles at 500% strain; (F) Self-recovery
test after 120 s resting period.
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Figure 3. (A) Schematic diagram of shear adhesion test; (B) Adhesion images on different substrates; (C) Ad-
hesion strength of hydrogels on various substrates; (D) Peel-off curves of hydrogels on different substrates
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Figure 4. (A)~(D) [llumination intensity of small bulbs powered by hydrogels at different temperatures; (E) Water
retention rate of hydrogels with varying calcium ion concentrations
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Figure 5. (A) Electrical conductivity of PAM/SA and PAM/SA/CNT/LM conductive hydrogels; Strain sensing performance
of hydrogels monitoring: (B) Hydrogel sensing performance throat, (C) Finger bending, and (D) Wrist flexion; (E) Relative
resistance changes under different strain deformations; (F) Cyclic stability test showing relative resistance changes over 100
cycles at 10% strain; (G) GF value of PAM/SA/CNT/LM conductive hydrogel
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