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ABSTRACT TE148155

The research has been emphasized the oxygen permeability of high density
polyethylene (HDPE) composite film which could be decreased by compounding
HDPE with mica in twin screw extruder. Mica platelets can decrease oxygen diffusion in
the formation c¢f discontinuocus lamella structures. The reductions of mechanical
properties become a major issue due to the difficulty of obtaining fully dispersed mica
HDPE. The problem of dicpersion in addition to, the interfacial interaction between HDPE
and mica. So this project has Seen carried out to improve the dispersion of mica in
HDPE matrix by 2 coupling agents, 3-amimopropyltriethoxysilane (APT) and
vinyltriethoxysitane (VTES). Experimental works were divided into 2 parts. The first part,
mica surface treatment conditions were varied to obtain the optimum condition including
treated mica with APT and treated mica with VTES to find the optimum mica dispersion.
The results of ihe treatments were investigated by using FT-IR spectroscopy and CHN
technique. According to FT-IR spectroscopy were indicated the existence of siioxane
(Si-G-Si) bond between mica and two coupling agent by calculating peak area of Si-O-
Si/ Si-OH at wave number 1019 cm™ and 3626 cmrespectively.The peak area of Si-
0-Si/ Si — OH of mica treated with APT was the highest when the treated was carried
out at pH 5 but the results treated mica with VTES as same as non-ireated mica. The
percentage of nitrogen investigated from CHN analyzer was indicated of %nitrogen on
treated mica with APT the highest as 0.56 % at pH 5.5. The percentage of carbon on
treated mica was not clear to indicate on treated VTES. The resuits imply that APT could
be introduced to the surface of mica better than VTES. The second part, E\as been
investigated the effect of two coupling agent on dispersion mica on tensile properties,
thermal properties and oxygen permeability of HDPE. The oxygen permeability value
was found that HD/M/APT decrease oxygen permeability coefficient as 2.23 10°m%
Pa’' when compared with HDPE film (14.30 10°m?s'Pa’") which it decrease oxygen
permeability coefficient as 84 %. The result was illustrated that HD/M/APT give the
best tensile properties. The result was HD/M/APT have tensiie strength as 58.452
N/mmz, %elongation as 705.377 N/mmz, Young’'s modulus as 20.186 N/mm’° and
Yield strength as 46.297 N/mm>. From the thermal properties, it was found that HD/M,
HD/M/APT and HD/MNVTES have nearly percentage of crystallinity and higher than
HDPE. It was indicated that mica is nucleating agent in HDPE. According to SEM, a
result of HD/M/APT has clearly interfacial adhesion of treated mica by APT in HDPE.

This results can be concluded that APT can be treated mica and improved interfacial

interaction between mica and HDPE.





