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Multifunctional graphene composite hydrogel prepared by high-energy irradiation

technology for seawater desalination and wastewater purification

LIN Lin"* LI Linfan"* LI Jihao"’
'(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China)
*(University of Chinese Academy of Sciences, Beijing 100049, China)

ABSTRACT The global water shortage and pollution problems are severe. Solar-driven interfacial evaporation is
used in seawater desalination, but it can't effectively resist or solve the erosion of organic pollutants in complex
water systems. This paper reports a new method of using irradiated polyacrylamide-based graphene/nanomaterial
composite hydrogels in water treatment. Gamma rays are used to polymerize acrylamide monomers, oxidize
graphene, and reduce nanomaterials. It achieves an evaporation rate of >3.1 kg/(m-h) under standard sunlight,

removing >99.9% of salt ions and >85% of organic dyes while maintaining stability under extreme conditions. This
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novel hydrogel has potential for solar-powered water purification.

KEYWORDS Photothermal evaporation, Photocatalysis, Graphene, Nanoparticles, Hydrogel
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Fig.1 Schematic diagram of the internal structure of irradiation-prepared polyacrylamide-based graphene composite hydrogel
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Fig.2 Performance and application of multifunctional polyacrylamide-based graphene composite hydrogel prepared by irradiation
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