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Abstract

The interest of using thermoplastic starch (TPS) as an alternative material originates from
the renewability, biodegradability and low cost of starch as well as the processability of TPS
using conventional plastic processes. However, TPS has not been widely used in packaging
application because of its limitations in moisture resistance and mechanical properties. Blending
with a flexible hydrophobic polymer can improve the limitations of TPS. Poly(ethylene-co-vinyl
alcohol) (EVOH), a flexible copolymer with excellent oxygen barrier, consists of hydroxyl groups
that is possibly compatible with TPS. The objective of this work was to investigate the effects of
glycerol and EVOH contents on the morphological, chemical, thermal, mechanical, and gas
barrier properties of TPS/EVOH blend. The content of glycerol was varied during TPS extrusion
from 25 to 30 and 35 parts per hundred starch (PHS). The prepared TPS was melt blended with
EVOH to produce TPS/EVOH blend pellets containing 40, 60, and 80% of EVOH. Then, the
obtained TPS/EVOH pellets were converted into films by a blown film extrusion line prior to
property testing and characterization. It was found that tensile strength and moisture barrier
properties of TPS/EVOH films increased by ~50 and ~90%, respectively, when increasing EVOH
content from 40 to 80%. In addition, the miscibility of TPS/EVOH blend films increased with
increasing glycerol content from 25 to 35 PHS. Hence, the results indicate that glycerol does not
function only as a plasticizer for TPS but also a compatibilizer between TPS and EVOH. This was
also confirmed by the decrease in temperature difference between melting points of TPS and
EVOH (~3—21°C). In addition, increasing glycerol concentration from 25 to 35 PHS resulted in
increased elongation at break while decreased tensile strength and secant modulus of the
TPS/EVOH blend. Furthermore, moisture barrier property of the blend decreased by ~70-110%
when increasing glycerol content from 25 to 35 PHS.
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