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Abstract:Plastic because of its low price, excellent organic solvent resistance and other advantages, has
become an indispensable material in daily life. Plastic production in 2018 was about 360 million metric tons. The
best way to solve "white pollution™ is waste plastic recycling, but the complexity and high cost of treatment have
seriously hindered its development. Therefore, the use of sustainable and biodegradable materials as novel plastic
alternatives is necessary. Dynamic imine polymers have exchangeable dynamic network structure and reversible
cross-linking bonds, so they can be easily reprocessing, chemical degradation and closed-loop cycle can reduce
environmental pollution, have very broad application prospects, and are a promising alternative to traditional
plastics. However, the dynamic imine polymer network is prone to low-temperature creep with poor dimensional
stability and low mechanical strength. In addition, most of the synthetic raw materials of polymers are non-
degradable petroleum groups, which still pose a serious threat to the environment. Thus, the integration of bio-based
materials in dynamic imine polymer networks is a pioneering combination that is crucial to the development of
sustainable materials as well as the optimization of bioplastics. In a variety of bio-based materials, cellulose
especially nano cellulose, because of its unique structure and properties, and natural richness, is considered as a
promising advanced reinforced materials of components, not only has natural cellulose renewable, biodegradable
characteristics also has high strength, high young's modulus, high tensile strength, length ratio can be used as green
high performance composite material enhancer, used for the preparation of lightweight, high strength composite
material. Therefore, in order to overcome these defects, composite materials with high mechanical properties and
simple recovery are prepared using renewable resources nanocellulose (cellulose nanofibrils CNFs) and dynamic
imino polymers (PI). PI/CNFs can form multiple hydrogen bond interactions to enhance the interface affinity, thus
improving the mechanical properties of PI/CNFs membranes (tensile strength 71.00 MPa, Young's modulus 1.4
GPa). Meanwhile, because of PI, PI/CNFs have good thermal induced repair, excellent water resistance and organic
solvents, high thermal stability, and good degradability and recyclability. Furthermore, the PI/CNFs-1% composites
can be easily recovered by excess imine closed loop. Our study provides a novel approach to produce highly durable,
consistent, and environmentally friendly traditional plastic alternatives with great implications for both

environmental protection and social sustainability.
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