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ABSTRACT

170975

This research work attempts to find the optimum blending composition of the
recycled polyethylene (PE) plastics (brine bottle, drinking water bottle and drinking
water tank) in order to use this optimum formula to replace the virgin PE in blow
molding tank production. Samples were prepared by blending various portion of 0,
20, 40, 60 and 80 % of recycled brine bottle (R-BB) with either recycled drinking
water bottle (R-DWB) or recycled drinking water tank (R-DWT) to form various PE
blend formulas. These blends were exposed to three different ageing conditions
namely: (1) high temperature (50 °C) (2) combined high temperature and UV light (3)
acetone immersion. Duration time of ageing was 72 hr, 2 weeks, 1, 3, 5, 8 and 12
months. At each particular of ageing period, samples were collected, weighted and
investigated for their properties change. Material characterization such as tensile
strength, melting temperature, melt flow index and microstructure of each formulated
PE blend were performed to investigate the property changes of samples.

The results show that the maximum weight gain of 224 % was found in
R-DWT 100 % afier soaking these samples in acetone for 12 months. It was also
observed that after 12 months of ageing the combined high temperature (50 °C) and
UVlighthadﬁ:egtmtwteﬂ‘ectmthcmaxhnmnsﬁemraiwﬁonofsmplc&'l’he
highest maximum stress reduction of 94 % was found in R-DWT 100 % and R-DWT
20 % samples exposure to combined high temperature and UV light while the highest
maximum stress reduction of 90 % was found in R-DWB 100 % and R-DWB 20 % at
the same ageing condition. Ageing condition of either at elevated temperature (50 °C)
or soaking in acetone solvent has the same degree effect on the reduction of maximum
stress of samples. It was shown that samples (R-DWT % and R-DWB %) aged in
either high temperature (50 °C) or soaking in acetonc solvent gave the highest
reduction of maximum stress of 89 %. These substantial reductions of maximum
stress due to the ageing conditions were confirmed by the SEM micrographs, which
revealed cracks and damages on the samples surface. There were slightly change in
melt flow index, melting temperature and functional group of all formulated PE blend
samples after 12 months of exposure to any ageing conditions.



