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Preparation and Properties of Cellulose Nanofiber Composite Membrane Regulated by Polyethyleneimine
Meng Duo, Zhao Qiangli, Cheng Xiaoyue, Wu Jiahao, Yang Ligiang, Yan Guanglin, Zhao Xiaoliang, Wang Bin
(School of Materials Science and Engineering, Xi’ an Polytechnic University, Xi’ an 710048, China )

Abstract : With cellulose nanofibers as matrix, polyvinyl alcohol and lignin as plasticizers, glutaraldehyde as cross-linking
agent and polyethyleneimine (PEI) introduced, the composite membrane with shape memory properties of water and pH response
was prepared by evaporation-induced self-assembly. The structure of the membrane was characterized by Fourier transform infrared
reflection (FTIR), and the water response and pH response of the membrane were studied by water response shape memory recovery
performance test, air with humidity of 70%, hydrochloric acid and ammonia water stimulation deformation test. Universal testing
machine was used to test and characterize the change of tensile properties of the composite film before and after water absorption.
The results show that the amount of PEI can adjust the chemical crosslinking and hydrogen bond network structure of the composite
membrane. Adding PEI can effectively improve the water response and mechanical properties of the membrane. When the amount
of PEI is 2.5%, the composite membrane can completely recover its original shape within 3 s in water. The wet strength of the com-
posite film without PEI after water absorption is about 1/60 of that before water absorption. When PEI is added, the wet strength of
the composite film decreases by 1/15-1/10 of that before water absorption. The composite membrane has pH response characteristics.
When the amount of PEI is 10% in wet air and alkaline wet gas, the response deformation angle of the film is the largest.In acidic
wet gas, the response deformation angle of the composite film without PEI is the largest. The deformation angle of the composite
membrane with the same amount of PEI is the largest in alkaline wet gas, followed by wet air and the smallest in acid wet gas.

Keywords : nano cellulose ; polyethyleneimine ; water response shape memory ; pH response deformation ; wet strength
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