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Research on PP Composites Toughened and Reinforced Synergistically by SBS and Nano-SiO,
Lin Hailan, Li Changqing, Jiang Shaoqiang, Li Sisi, Hu Wenmei, Li Jiamei, Bian Jun
(College of Materials Science and Engineering, Xihua University, Chengdu 610039, China)

Abstract : The thermoplastic elastomer styrene-butadiene-styrene copolymer(SBS) and nano-SiO, are added to the
polypropylene(PP) in order to improve effectively the overall performance of the PP by developing the synergistic toughening and
reinforcing effects of SBS and nano-SiO, in the melt blending process. Nano-SiO, was firstly functionalized by coating with stearic
acid (SA), and then the PP/ SBS /nano-SiO, composites were prepared by using melting blending process. The effects of nano-SiO,
functionalized with SA and the nano-SiO, contents on the mechanical properties, rheological propertiy and thermal property of PP/
SBS /nano-SiO, were investigated. The results indicate that SBS / nano-SiO, shows synergistic toughening and reinforcing effects on
PP matrix. When the mass fraction of nano-SiO, is 3.84%, PP / SBS / nano-SiO, composites show the best comprehensive properties,
the tensile strength, fracture strength and tensile elastic modulus are 37.4,23.8,129.9 MPa. The room temperature(25°C ) fracture
strength is increased by 100% than that of pure PP, the Izod impact strengths at room temperature and —20°C are improved by 51.5%
and 66.7%, respectively, compared with pure PP. Morphological observations show that nano-SiO, particles have been dispersed
well in the PP matrix during melting blending. The composite matrix shows an obvious plastic deformation under the impact, leading
to its impact toughness at room temperature is significantly higher than that of the low temperature. The rheological property and heat
distortion temperature of PP / SBS / nano-SiO, are improved compared with those of pure PP.

Keywords : polypropylene ; SBS ; nano-SiO, ; toughening and reinforcing ; mechanical property
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