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Enhancement of Properties of PE-HD Composites by Mechanical Activation Modified Lignin

Xian Xuequan, Du Fangli, Huang Hualin, Tang Peiduo, Liu Zhonglin, Liu Wanyu, Ma Lanyu, Li Yanming
(Advanced Materials Industry Institute of Guangxi Academy of Sciences, Nanning 530007, China)

Abstract : The lignin was surface modified by mechanical activation in the planetary ball mill with aluminate coupling agent.
High density polyethylene/lignin (PE-HD/Lig) composites were prepared through rubber mixing mill and hot compression mold-
ing. The effects of polyolefin elastomer (POE), styrene-ethylene-butadiene-styrene (SEBS) and ethylene-vinyl acetate copolymer
(EVAC) compatilizers on the mechanical properties and microstructure of PE-HD/Lig were studied. The results show that after
mechanical activation, the median particle size of lignin decrease from 8.463 pm to 7.101 wm, the crystallinity decrease and the
chemical reaction activity with coupling agent increase. EVAC, SEBS and POE could improve the interfacial compatibility of PE-
HD/Lig, and have different physical forced compatibilization effects on PE-HD/Lig. Compared with PE-HD/Lig, the tensile strength
of the composites of PE-HD/Lig /EVAC, PE-HD/Lig /SEBS and PE-HD/Lig /POE are increased by 2.37,1.51 MPa and decreased
by 0.84 MPa respectively. Lignin could induce the crystallization process of PE-HD and move the melting endothermic peak of
PE-HD to low temperature, and the compatibilizer could improve the decomposition temperature and heat resistance of the compos-
ite. Lignin and compatibilizer could affect the intensity of the PE-HD/Lig but have little effect on the crystallite structure.

Keywords : lignin ; high density polyethylene ; mechanical activation ; composite ; surface modification
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