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Preparation and Properties of Polyacrylate Composite Membranes Reinforced by Graft-modified Cellulose Nanofibrils
Cheng Zenghui, Zhang Daihui, Wang Jifu,Wang Chunpeng, Chu Fuxiang
(Institute of Chemical Industry of Forest Products, CAF, National Engineering Laboratory for Biomass Chemical Utilization, Key and Open
Laboratory of Forest Chemical Engineering, SFA, Key Laboratory of Biomass Energy and Material, Nanjing 210042, China)

Abstract : Cellulose nanofibrils (CNF) were prepared via the TEMPO oxidation, followed by an appropriate homogeniza-
tion. The synthesized CNF was modified by the grafting modification with acrylic acid and then used to enhance polyacrylate mem-
brane. The structure and performance of CNF before and after grafting modification were characterized, and the performances of the
polyacrylate composite membranes with the different modified CNF contents were investigated by dynamic mechanical analysis,
thermogravimetric analysis, water absorption and tensile performance tests. The results indicate that the surface of CNF is success-
fully grafted with polyacrylic acid. The incorporation of modified CNF improves the thermal stability and mechanical strength of
the composite membrane. With the content of the modified CNF increases from Owt% to 5wt%, the tensile strength of the composite
membrane is increased from 3.5 MPa to 9.2 MPa, and the elongation at break reaches maximum (783%) when the content of the
modified CNF is 0.1wt%. In addition, the modified CNF decreases the transparency of the composite membrane, and the water ab-
sorption is increased as the increase in the modified CNF content due to its abundant hydroxyl groups exposed on the surface. When
the content of the modified CNF is 0.1wt%, it can effectively enhance the mechanical properties of the composite membrane, and the
obtained membrane also exhibits relatively high transparency and low water absorption.

Keywords : modified cellulose nanofibrils ; polyacrylate ; composite membrane ; mechanical property
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Cheng Zenghui, Zhang Daihui, Wang Jifu, et al. Preparation and properties of polyacrylate composite membranes reinforced by graft-

modified cellulose nanofibrils[J]. Engineering Plastics Application,2020,48(10) : 7-12,28.
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