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ABSTRACT TE 162937

This research aims to study extrusion blow molding process of CaCO, — filled HDPE
bottles. Both uncoated and stearic acid (SA) coated grades of CaCO, were used. Maleic anhydride
grafted high density polyethylene (HDPE-g-MA) was used as a compatibilizer. CaCO, contents
were varied at 0, 20 and 30% by weight and HDPE-g-MA was used at 1% by weight of
CaCO,. All compounds were mixed using a twin-screw extruder. It was found that an addition of
CaCO, increased viscosity but decreased die swell of the samples. An extrusion blow moldiné
machine was used to produce bottles. It was found that all samples had similar volumetric output
rate. Cooling time of the blown products decreased with incoporation of CaCO,. The weight of
HDPE/ CaCO, bottle was higher than that of HDPE bottle, but bottle thickness of HDPE/ CaCO,
bottle was less than that of HDPE bottle. From mechanical properties of the blown products, the
results indicated that the tensile yield stress, %elongation at yield and falling weight impact
strength of HDPE/ CaCO, bottle decreased with an increase of CaCO, contents but modulus and
hardness were increased. Improvement of tensile yield stress, %elongation at yield and falling
weight impact strength of the bottles were achieved by using SA coated CaCO,. An incorporation
of HDPE-g-MA had no effect on mechanical properties of the HDPE/CaCO; bottle. In addition,
environmental stress cracking resistance (ESCR) tended to increase with increasing CaCO,
contents. Thermal properties of samples showed that the HDPE crystalline melting temperature,
recrystallization temperature and %crystallinity of all samples were similar. Morphology of the
samples revealed that the difficulty of CaCO, dispersion in the HDPE matrix increased with
increasing CaCO, contents. Moreover, properties of the samples were hardly changed with

increasing pressures (4-5 bars) in the extrusion blow molding process.



