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ABSTRACT

This research studied mechanical and thermal properties of recycled high density
polyethylene (HDPE) bottles. The bottles were produced from recycled milk bottles (R-HDPE),
virgin HDPE and HDPE with CaCO, filler at a 30% by weight loading. 1% by weight of stearic
acid and/or 2% by weight of IRGASURF" were employed as dispersing agents. All compounds
were prepared using a twin-screw extruder and shaped to be bottles using an extrusion blow
molder. Some produced bottles were tested the properties and the rest was ground and reproduced
to be bottles. The bottle production was repeated until the 16" round. The bottle samples were
tested every 3 recycle rounds. It was found that R-HDPE and HDPE samples gave higher
viscosity with increasing bottle reproduction; however, the viscosity of HDPE with CaCO, were
unchanged. Better dispersion of CaCO, was achieved with increasing recycles. The greater bottle
weight and thinner bottle wall were gained from the HDPE with CaCO,, compared with R-HDPE
and HDPE. The crystalline melting temperature, the recrystalline temperature and %crystallinity
of HDPE were not altered with bottle formulation or recycling. From the tensile tests, it was
found that tensile strength at break and %elongation at break of R-HDPE and HDPE bottles were
almost the same and higher than those of bottles from HDPE with CaCO,. Those properties gave
an increasing trend with increasing recycles. The modulus of the bottles increased with the
presence of CaCO, and had a reducing trend with increasing recycles. This may be because less
CaCO, in the bottle compounds was found with increasing recycles. The presence of 1% of
stearic acid and/or 2% of IRGASURF" dispersing agents gave better flowability (i.e. lower
viscosity) due to better dispersion of CaCO,; however, the tensile properties were not affected

with the addition of these substances.
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