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Preparation and Properties of Monomer Casting Polyamide 6 / Fumed Silica by In Situ Polymerization
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Abstract : MCPAG6 / fumed silica composites were prepared via in situ anionic ring-opening polymerization with sodium
hydroxide as catalyst and N-acetylcaprolactam as activator. The microcosmic morphology, crystalline characteristic, water
absorption, thermostability, tensile and impact properties of the composites were studied by means of SEM, DSC, TG and
mechanical properties. The results indicate that the fumed silica treated by silane coupling agent (KH550) is homogeneously
dispersed in MCPAG6 matrix. The addition of the fumed silica can facilitate crystallization of MCPA6 matrix and decrease the water
absorption, when the content of the fumed silica is 0.5% of caprolactam mass, the water absorption of the composite is lowest and
decreases by 16%. Thermostability of the composites is also improved, as the initial decomposition temperature and the maximum
decomposition temperature of the composites is 98.8 C and 38 “C higher than MCPAG6 respectively when the content of the fumed
silica is 2.5% of caprolactam mass. Tensile and impact properties of the composites increase firstly and then decrease with the
increase of the fumed silica content, when the content of the fumed silica is 0.5% of caprolactam mass, the tensile strength,
elongation at break and notched impact strength increases by 10%,6%and 81% separately compared with MCPAG6.
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