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ABSTRACT

4172008063: POLYMER SCIENCE PROGRAM

KEYWORD: Starch / Prooxidant / Autooxidant / Compatibilizer /
Thermooxidation / Emzymatic Degradation
Harittapak Kiratisaevee: Degradation of HDPE/Starch Blends
Containing Prooxidant, Autooxidant and Compatibilizers.
Thesis Advisors: Assoc. Prof. David ¢. Martin and Dr. Ratana
Rujiraranit, 47 pp. ISBN 974-334-170-6

The effects of zinc stearate as a prooxidant, natural rubber as an
autooxidant, and three different compatibilizers on the degradation of
polyethylene/tapioca starch blends were investigated. The compatibilizers
used in the blends were poly(ethylene-co-acrylic acid) (EAA), poly(ethylene-
co-vinyl acetate) (EVA) and polyethylene-gra/z-maleic anhydride (PE-g-MA).
The enzymatic degradation of the starch component was studied by using
enzyme a-amylase. The thermooxidative degradation of the HDPE component
was carried out by heating the blends in an air circulation oven at 75°c. The
enzymatic degradation was monitored by measuring the weight loss due to
starch hydrolysis. In addition, the microstructures of the specimens before and
after enzyme treatment were investigated. The progress of thermooxidation
was followed by determining carbonyl index derived from FTIR
measurements, melt flow index and the change in mechanical properties. It
was found that zinc stearate and natural rubber were effective as prooxidant
and autooxidant, respectively. The oxidation rate increased with increasing
amount of starch. The addition of EAA in the polymer blends enhanced the
thermooxidative reaction. The blends with higher amounts of starch showed
higher rates of enzymatic degradation. Preheating the blends before enzyme
treatment led to an increase in the extent of starch hydrolysis.
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