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Synergistic construction of k-carrageenan-based nanocomposite hydrogels by multiple noncovalent

interactions and their properties
KUANG Qian, XU Xinyi, DING Siyan,JING Zhanxin
(College of Chemistry and Environment, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract : In order to improve the properties of k-carrageenan-based hydrogel, a method of constructing k-carrageenan-based
nanocomposite hydrogel with multiple non-covalent interactions was proposed. k -carrageenan/poly (acrylamide-co-acrylic acid)-
ATI**/graphene oxide (CA/PAMAA-AI""/GO) nanocomposite hydrogels were prepared by copolymerization between acrylamide and
acrylic acid, and immersion in KCI solution in the presence of k-carrageenan, aluminum ion and graphene oxide. The chemical struc-
ture of the prepared CA/PAMAA-AI**/GO nanocomposite hydrogel was analyzed, and its swelling, mechanical , rheological and self-
healing properties were evaluated. The results show that the formation of hydrogels is mainly dependent on non-covalent bonds,
such as hydrogen bonds between polymer chains and graphene oxide , metal coordination between carboxyl anions and Al*", and KCI-
induced entanglement of polymer chains. The composition of the hydrogel, such as graphene oxide content, A’ content and AM/
AA ratio, affects its swelling properties, surface morphology and mechanical properties. The tensile strength and elongation at break
of CA/PAMAA, -Al*'-,,,/GO-,, hydrogel can reach 348.7 kPa and 1 423%, respectively. Compared with the neat hydrogel, the
introduction of graphene oxide significantly improve the toughness and self-recovery ability of hydrogels. In addition, CA/PAMAA/
GO hydrogels also have certain self-healing ability. Therefore, this study provides a new strategy for the preparation of k
-carrageenan-based hydrogels with excellent properties.
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Tab.1 Composition of k-carrageenan-based nanocomposite hydrogels
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(a) Formation diagram of k-carrageenan-based nanocomposite hydrogels
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Fig. 1 Formation diagram of k-carrageenan-based nanocomposite hydrogels and possible non-covalent interactions within the gel network
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Fig. 6 Curves of G 'l G "of k-carrageenan-based nanocomposite
hydrogels as a function of strain, frequency scanning and its periodic step

testing under repeated loading with different strains
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(a) Healing process of k-carrageenan-based nanocomposite hydrogel

(c) Microscopic photos of healing process of k-carrageenan-based nanocomposite hydrogel
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Fig. 7 Optical photos of healing process and the deformation of k-carrageenan-based nanocomposite hydrogel and microscopic photos of healing

process of k-carrageenan-based nanocomposite hydrogel
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Fig. 8 Tensile stress-strain and healing efficiency curves of

K-carrageenan-based nanocomposite hydrogel after healing
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