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Surface Hyperbranched Grafting Modification of Pine Wood Fiber and Its Effects on Properties of PP Composites
Sun Zhanying'*
(1. College of Material Science and Engineering, Hebei University of Science-and Technology, Shijiazhuang 050018, China ;
2. State Key Laboratory of Molecular Engineering of Polymers, Fudan University, Shanghai 200433, China)

Abstract : In order to improve the interface bonding performance between pine wood fiber and polypropylene (PP), the hyper-
branched polyamide was grafted gradually onto the fiber surface by surface grafting modification. The grafting-modified fibers, PP
and compatilizer were melting blended to prepare composites. The functional groups and thermal properties of the modified fibers
or unmodified fibers were analyzed by Fourier transform infrared spectroscopy and thermal gravimetric analyzer, and the tensile
strengths of the composites were determined. The results show that a large number of amino groups are successfully introduced onto
the fiber surfaces after modification with the hyperbranched polyamide. The heat resistance of the fiber increases after 1.0 generation
grafting modification with the hyperbranched polyamide, however, the heat resistance of the fiber decreases after 2.0 or 3.0 genera-
tion grafting modification with the hyperbranched polyamide. The tensile strength of the pine wood fiber reinforced PP composites
are improved after the modification with the hyperbranched polyamide, the 2.0 generation modified fiber reinforced PP composite
shows the highest tensile strength. For the unmodified or KH-550 modified fiber reinforced PP composite, the tensile strength of
composite with 20 mesh fiber is higher than that with 40 mesh fiber, however, for the fibers modified by the hyperbranched polyam-
ide, the tensile strength change of the relevant composite with the fiber size is the opposite.

Keywords : pine wood fiber ; hyperbranched polyamide ; grafting modification ; tensile property
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