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Effect of Graphene Oxide Contents on the Properties of Composite Hydrogels

LIU Bing, SUN Wei-jing, ZHU Pin-lei, XU Shu-yan
(Northeast Forestry University, Harbin 150040, China)

ABSTRACT: The work aims to study the effects of graphene oxide content on the properties of graphene oxide/polyvinyl
alcohol/polyacrylic acid composite hydrogels. Graphene oxide/polyvinyl alcohol/polyacrylic acid composite hydrogels
were prepared by changing the content of graphene oxide (used as a physical crosslink agent). The structure, thermal sta-
bility, mechanical properties, equilibrium swelling ratio and elasticity recovery of composite hydrogels were analyzed.
Oxygen-containing functional groups of graphene oxide were bounded with — OH of polyvinyl alcohol and —COOH of
polyacrylic acid as hydrogen bond. The increase in relative content of graphene oxide could enhance the thermal stability
and mechanical properties of composite hydrogels, and decrease the equilibrium swelling ratio. Within the range of test
parameters, the graphene oxide/polyvinyl alcohol/polyacrylic acid composite hydrogels prepared have excellent thermal
stability, mechanical property and elasticity recovery.
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Fig.1 FTIR spectra of GO, PVA/PAA and GO/PVA/PAA
composite hydrogels
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Fig.2 TGA curves of GO/PVA/PAA composite hydrogels with
different GO content
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Fig.3 Equilibrium swelling ratio curves of GO/PVA/PAA
composite hydrogels with different GO content
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Fig.4 Tensile stress-strain curves of GO/PVA/PAA composite
hydrogels with different GO content
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