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ABSTRACT
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The processability of blends of high density polyethylene (HDPE) and
starch has been investigated. Two types of native starch were used in this
study, namely rice starch and tapioca starch. Starch contents were varied from
0 to 40%. Torque measurements during the blending process suggested that
addition of the starch filler stiffened the blends. Furthermore, it was observed
that longer mixing times were required for blends with higher starch contents.
In addition, tapioca starch provided more homogeneous blends with better
dispersion and more uniform distribution of the starch particles than the rice
starch.  Scanning electron micrographs showed a reduction in mean
agglomerate size of rice starch as mixing times were extended.

Tensile strength, elongation at yield, and tear resistance of starch-based
HDPE blown films containing 0 to 12.5% starch were measured as a function
of starch content in both the machine direction (MD) and transverse direction
(TD). Superior tensile strength in the MD over the TD of the films suggested
higher orientation in the MD. With increasing starch content there was a
general decrease in tear resistance, tensile strength, and elongation at yield -
with the exception of tear resistance of tapioca starch-based HDPE blown
films at low starch concentrations where tear resistance was found to increase
with increasing starch content up to a maximum loading of 7.5%. Mechanical



properties of rice starch-based HDPE blown films were strongly influenced by
rice starch agglomerate structure.

Water and moisture absorption of the starch-based HDPE blown film
were also investigated. It was found that the water and moisture ahsorption
Increased with increasing starch content. The films containing the rice starch
showed higher water and moisture absorption than the films containing the
tapioca starch indicating that rice starch has higher water affinity than tapioca
starch.
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