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ABSTRACT: Objective To explore the reducibility of tea polyphenol to graphene oxide (GO), and further
improve the properties of carboxymethyl chitosan composite films by tea polyphenol/reduced graphene oxide (RGO).
Methods Firstly, tea polyphenol/RGO was prepared with the reducibility of tea polyphenol. The nanocomposite
was characterized by X-ray diffractometry (XRD) and Fourier transform infrared spectrometer (FT-IR). Further,
with the carboxymethyl chitosan as base material and the glycerol as plasticizer, a series of carboxymethyl
chitosan composite films were prepared by tape casting method with different content of tea polyphenol/RGO. The

mechanical properties, barrier properties, optical properties and thermal stability were tested, the effects of
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different content of tea polyphenol/RGO on the properties of the composite films were analyzed. Results The

reduction effect of GO was better, as the ratio of tea polyphenol to GO was 2:1. Compared with pure

carboxymethyl chitosan film, the tensile strength of the composite film increased by 96.9% with 2.0% content of

tea polyphenol/RGO. When the content of tea polyphenol/RGO was 1.0%, the water vapor transmittance was the
lowest, which was 7.0x107" [g-cm/(cm*s-Pa)]. With the addition of tea polyphenol/RGO, more than 50%

ultraviolet light below 310 nm was blocked by the composite film, which showed good ultraviolet resistance.

Conclusion Tea polyphenol/graphene nanocomposites can be used as the reinforcer to effectively improve the

comprehensive properties of carboxymethyl chitosan films, which provides a new idea for further development for

further expanding its application in the field of food packaging.

KEY WORDS: tea polyphenol; reduced graphene oxide; reinforcer; carboxymethyl chitosan; composite film
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Fig.1 XRD patterns of GO and tea polyphenol/RGO nanocomposites
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