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Effect of Methyl Methacrylate-modified Nanocellulose
on Mechanical Properties of PMMA Composites
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Abstract: Cotton linters were used as the raw material to prepare nanocellulose crystals (NCC) via the sulfuric acid
hydrolysis method. NCC was then grafted with methyl methacrylate (MMA) to obtain NCC-g-MMA. The NCC-g-MMA
was dispersed into poly(methyl methacrylate) (PMMA) to fabricate the PMMA/NCC-g-MMA composites. The results
indicated that the grafting modification of NCC was successful. Compared with pure PMMA, the PMMA/NCC-g-MMA
composites exhibited better thermal stability. Due to the superior mechanical properties of NCC-g-MMA, a dense three-
dimensional network structure could be formed within the composites, which could distribute stress and mitigate the
further propagation of cracks, thereby enhancing the hardness, tensile strength, and impact strength of the composites.
When the mass fraction of NCC-g-MMA was 1%, the Vickers hardness of the PMMA/NCC-g-MMA composites reached
23.3, the tensile strength reached 25.4 MPa, and the impact strength reached 25.2 kJ/m”. It can be concluded that grafting
modification technology is an effective method to modify the surface groups of nanocellulose and improve its
compatibility with polymers. The research results provide experimental references for the modification of PMMA
materials to meet practical production demands.
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