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Double Network Toughening of Polyacrylamide/Sodium Alginate Hydrogel
Li Liang"*’, Zeng Yuan', Liu Shuping"*’,Liu Rangtong">*,Li Qing', Yang Leifeng', Hai Jun'
(1. Zhongyuan University of Technology,Zhengzhou 451191,China; 2. Collaborative Innovation Center of Advanced Textile Equipment,
Zhengzhou 451191,China; 3. Henan Province Key Laboratory of Functional Textile Materials, Zhengzhou 451191, China)

Abstract : It is a crucial issue for the biomedical or electronic sensing applications of hydrogel materials to improve the flexi-
bility and elasticity. The basic system of hydrogel is constructed by polyacrylamide and sodium alginate through adding boric acid,
aluminum chloride and sodium sulfite which form the chemical ion double crosslinking network structure by penetrating each other.
Meanwhile, its appearance performance, network crosslinking structure, thermal stability and mechanical properties were character-
ized by scanning electron microscope, Fourier transform infrared spectrumer and thermogravimetric analyzer. The results indicate
that the addition of boric acid and aluminum chloride form the third network and sodium bisulfite mainly strengthens the second net-
work in the hydrogel. When the stretching reaches 200%, its recovery rate is higher than 90%. Moreover, when the stretching is
25%, its recovery rate is higher than 98%. With respect to these materials added, the order of added amount is sodium bisulfite, alu-
minum chloride and boric acid. With respect to the recovery rate, the best effect is sodium bisulfite, followed by aluminum chloride
and worst boric acid. In addition, the toughening effect of the sodium bisulfite on the hydrogel is also best. This characteristic pro-
vides an idea for the construction of strain sensors based on hydrogel.

Keywords : polyacrylamide ; sodium alginate ; double network hydrogel ; sodium bisulfite ; toughening
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