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Abstract

Hydrogels have three-dimensional crosslinked network structure and tunable physicochemical
properties, which have been widely used in agricultural drought resistance, pollution regulation,
drug delivery, tissue engineering and other aspects. However, there are few applications of hy-
drogels due to the terrible mechanical properties, especially in load-bearing soft tissue with tough,
tough and impact-resistant properties. In this paper, a covalent PAM network was synthesized by
covalent bonding of sodium alginate solution to construct a composite hydrogel. Then, a simple
soaking strategy was used to convert the composite hydrogel into a highly mechanically mixed
double network hydrogel through the formation of sodium alginate crystallites and chain tangle
networks. The experiment was conducted to control the mechanical properties of hydrogels pre-
pared under different conditions by controlling the concentration of sodium alginate solution, the
concentration of cross-linking agent, and the amount of initiator used in the hydrogel preparation
process.
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Figure 1. Sodium alginate-acrylamide hydrogel
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Figure 2. Infrared spectrum of pure sodium alginate and sodium alginate-acrylamide-calcium chloride hydrogel
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Figure 3. Effect of preparation conditions on the fracture strength of sodium alginate-acrylamide hydrogel
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Figure 4. Effect of preparation conditions on the fracture strength of sodium alginate-acrylamide-calcium chloride hydrogel
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Figure 5. Microstructure of pure SA and crosslinked SA
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