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Figure 1 (Color online) (a) Internal crosslinking structure of SA/
PAAS fibers; (b) schematic diagram of wet spinning process and

apparatus.
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Figure 2 (Color online) Changes in moisture content and diameter of
SA/PAAS fibers at different soaking times and optical microscope
images.
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Figure 4 (Color online) (a) Full FTIR spectra of fibers at different soaking times; (b) localized enlargement of FTIR spectrum at 3100-3400 cm™

(c) localized enlargement of FTIR spectrum at 1000—1800 cm™".
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In this study, sodium alginate/sodium polyacrylate (SA/PAAS) composite hydrogel fibers were fabricated via wet
spinning. We investigated how the competition between swelling and crosslinking regulates the fiber’s microstructure
and mechanical properties. Results show that this competition drives the fiber through a three-stage evolution: surface
crosslinking dominance—internal swelling plasticization—network homogenization and densification, transforming the
fiber from a heterogeneous core-shell structure into a homogeneous, dense double-network ionically crosslinked
architecture. Concomitantly, the fiber achieves a synergistic enhancement of strength and toughness, with a maximum
strength of 3.48 MPa and toughness of 1.83 MJ m™>, along with notable strain-rate sensitivity and high damping capacity
(energy dissipation coefficient > 66%). This work reveals the intrinsic structure-property relationship of swelling/
crosslinking competition—structural evolution—performance output, providing a theoretical basis for the design of high-
performance bio-based fibers.

sodium alginate/sodium polyacrylate, hydrogel fibers, swelling-crosslinking, mechanical properties, dynamic
viscoelasticity
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