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THERMOPLASTIC STARCH USING CHITOSAN DERIVATIVES AND FATTY ACIDS. THESIS
ADVISOR: AMNARD SITTATTRAKUL, Ph.D. 92 pp.

Today commercial petroleum-based plastics are widely used in many applications.
After usages these plastic wastes have contributed to serious plastic waste problems and
landfill depletion since they have high volume to weight ratio and high resistance to
degradation. Starch is one of the most abundant renewable resources, which has the
potential to replace petroleum-based plastics. In this study, we try to develop thermoplastic
starch (TPS) with low moisture sensitivity by coating its surface with various fatty acids
{stearic acid, oleic acid, fatty acids from sunflower oil, and fatty acids from canola oil}. N-alkyl
chitosan {N-butyl chitosan, N-undecyl chitosan, and N-undecenyl chitosan} and quaternized
chitosan{(N,N,N)-tributyl chitosan, N-butyl,(N,N)-diundecyl chitosan and N-butyl,(N,N)-
dioctadecenyl chitosan} The coating method of the TPS specimens is solution dipping. To
test for the moisture sensitivity, coated and uncoated TPS specimens were kept in a 53 %RH
chamber for 15 days and the moisture absorption of all specimens was determined. The
results show that all coated TPS specimens have lower moisture absorption than the
uncoated ones. The moisture absorption of TPS specimens coated with fatty acids from
canola oils is lowest and lower than that of uncoated TPS around 73 %. The possible reason
is an occurrence of oxy-polymerization reaction of unsaturated fatty acids. Tensile properties
of the uncoated TPS decrease while impact properties of the uncoated TPS increase
dramatically compared to the coated ones. The absorbed moisture acts as a plasticizer for
the TPS specimen.
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