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Silica Modification by Grafting and Its Application in Reinforcing Polycaprolactone Crosslinked by Irradiation
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Abstract : Silica modified by using 3-(trimethoxysilyl)propyl methacrylate (KH-570) was investigated by using Fourier trans-
form infrared spectroscopy and thermal gravimetric analyzer for confirming the chemical grafting between silica and KH-570. Silica
modified by KH-570 was used in reinforcing polycaprolactone (PCL) crosslinked by irradiation, and several PCL sheets were pre-
pared by melt extrusion and injection molding. By measuring the gel content of samples from several PCL sheets, it is confirmed
that silica grafted by KH-570 plays a similar role to trimethylolpropane triacrylate (TMPTA), which is a common additive for cross-
linking of PCL, in forming crosslinking structure of PCL. Furthermore, using silica grafted by KH-570 to replace part of talc as the
reinforcing component of PCL can increase the cross-linking density by 27.5% at most, and increase the flexural strength and modu-
lus by 12.1% and 12.4% at most respectively, decrease the deformation residual rate after recovery from 9% (without silica) to 7% at
most (after 5 times of stretching). These improvements in materials performances are beneficial for improving the function effect of
the PCL product used in medical fields such as external fixation in orthopedics department and stereotyping assistance in surgery de-
partment.

Keywords : silica ; chemical grafting ; polycaprolactone ; electron beam irradiation crosslinking
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