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Abstract

This research work has concerned a preparation of nanocomposites based on blends of
poly(butylene succinate) (PBS) and thermoplastic cassava starch (TPS). Two different types of
nanoclay namely sodium montmorillonite (CloisiteNa) and the organo-modified MMT
(Cloisite30B) were used. The aim of this research is to study the effects of blend ratios, types of
nanoclay and blending processes on microstructure, mechanical, thermal properties and barrier
properties of composite materials. TPS was firstly prepared by mixing the dried starch with glycerol
(30 wt%) in an internal mixer. Then, TPS was blended with PBS (by using a two-rolls mill) 5 wt%
of compatibilizer (PBS-g-MA) and 5%wt nanoclay. The blend was fabricated into sheets by using a
compression moulding technique. Intercalation and exfoliation structures of the nanocomposites
were investigated by using an X-ray diffraction (XRD) technique. Mechanical properties of the
materials were determined by a tensile test, whereas their thermal properties were examined by
dynamic mechanical thermal analysis (DMTA) and thermal gravimetric (TGA) techniques. Barrier
properties of the nanocomposites were also determined by using oxygen transmission rate (OTR)
and water vapor transmission rate (WVTR) tests. From the results, it was found that, by adding of
Cloisite30B, tensile modulus of PBS/TPS (25/75) composite significantly increased. Thermal
stability of the material was also increased when the CloisiteNa was used. Moreover, barrier

properties of the PBS/TPS blends were also improved after adding the Cloisite30B nanoclay.



Furthermore, by using combination of both nanoclay (5 wt%), it was found that tensile modulus and
thermal stability of the nanocomposites were compromised. However, tensile modulus of the
nanocomposite containing mixed clays prepared via masterbatch were inferior as compared to those

of which prepared via the normal mixing scheme.

Keywords: Nanocomposite/Poly (butylene succinate)/Thermoplastic starch/Compatibilizer
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