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Preparation of low density polyethylene-modified thermoplastic starch thin films

Metha Rutnakornpitukl*, Bandit Thong—On2 and Uthai Wichai’

b2 adnedl anINenmans NMINgIasuses a.1iiee a.iwelan 65000
%? Department of Chemistry, Faculty of Science, Naresuan University, Munag, Phitsanulok 65000

* Corresponding author. E-mail: methar@nu.ac.th

unAnga

NuTpilflunsdnuisniswialulauawadiuad (bio-based polymer) SEnIaWaALEAFUAIY
winulueh (LDPE) wazinaslunmadnamdz (TPS) wiiuilagauds (modified starch) udmsznau el
Tausuigululaanadwedssning LDPE/TPS iflsntanauazimanzansumslanu Taavhmsanmanizlu
M3ABNNNIE (compounding) itataisauifiananmniduasuthsssund (TPS) uaziianaunmiduasutlde
wis (TPMS) 5 #ila Rilszduanuuiiuandesuiiel¥lunsiedeudnneundues LDPE/TPS,/TPMS
dvsunssuwsiuiianlulaiuanadwes Mnuamsanmwuihmsidsuiaaudsluusuiduidiudeliman
WieUs90aMIA9Ea (tensile strength) gjﬁviuLﬁatﬁﬁuﬁmwiu?/\lﬁumuqu (wiuddu LDPE/TPS Alaifinnsin
TPMS) Taamstiiativeasmenuudussdamstedailfiunlivgtumuanudduanuiitnasuildouls
wananidanuhmsiinusinauiladaulsan 100 Ju 200 Hu ihldenuuiisidansisdauazan
wWasFudnisee (swelongation) Fwnliuiuanniu MnmeiaswalasaleisEansauuuudainsa (scanning
electron microscopy, SEM) wuhmsidnuthaaudsiinamnlimsuanaluszauluasauvaadauislinanas
LDPE Failuandniimsusniladosas euaasdenudldouds (TMPS) aansavhmihidluansdasdszanuy
(compatibilizer) 3evhlAtnauiluazing LDPE shiuldaanniu
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Abstract
This research work focused on the study in the preparation of bio-based plastic composing of low density
ppolyehtyelene (LDPE), thermoplastic starch (TPS) and thermoplastic modified starch (TPMS). The main aim
was to obtain bio-based plastic thin films having optimal properties for general applications. The compounding
conditions for preparing the films were investigated with the use of modified starches having various degrees of
hydrophilicity to gain five types of TPMS and then use these for preparing bio-based LDPE/TPS/TPMS films. It
was found that the addition of TPMS in the films can significantly improve the tensile strength of the films as

compared to the control samples (LDPE/TPS film without TPMS) and seemed to increase more as the degree of
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hydrophilicity of TPMS increased. In addition, when the percentage of TPMS increased from 10% to 20 % in the

films, their tensile strength and percent elongation seemed to be enhanced. From scanning electron microscopy
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(SEM) technique, incorporation of the modified starch diminished the microphase separation of starch in LDPE
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matrix, indicating that TPMS can serve as a compatibiliser between LDPE and starch phases and essentially enhance

the homogeneity of the films.
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