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Research of mechanical properties of polypropylene composites with
micro-silica modified by ball-milling grafting polymerization

LIU Yi-pian, ZHANG Ming-qiu, RONG Min-zhi, RUAN Wen-hong
(Materials Science Institute ,Sun Yet-sen University ,Guangzhou 510275, China)

Abstract; Polypropylene(PP) composites with polybutyl acrylate(PBA) and micro-silica modified by ball-
milling grafting polymerization were prepared by a concentional melt compouding technique. The mecha-
nism of the graft polymerization and the structure of the microcomposites were studied by infrared spec-
troscopy (IR),thermogravimetry(TGA), universal material testing machine and scanning electron micro-
scopy(SEM). The results show that PBA has been grafted to the surface of micro-silica by chemical bonds

during the ball-milling grafting polymerization. The modified micro-silica particles were homogeneously
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dispersed in PP matrix and a strong interfacial interaction were established by the chain entanglement be-
tween the grafted polymer and the matrix, which is highly beneficial to increase the toughening and tensile

strength of the composites.

Key words: micro-silica; polypropylene; ball-milling grafting polymerization; mechanical properties; micro-
structure ’



