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Organically Modified Vermiculite-Poly(Ethylene Terephthalate)
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ABSTRACT: Because polymer-based composites are lightweight and have excellent properties, their demand is growing
rapidly as a way to fulfill properties that are difficult to achieve with a single material. As a result, there has been a lot
of research on polymer nanocomposites, which are made by dispersing particles with a size of 1-100 nm in a polymer
matrix. In addition, many nanocomposites using thermoplastic resins as matrix materials are being studied. In this
study, poly(ethylene terephthalate) (PET)-based nanocomposites containing organic nanoclays modified with
cetyltrimethylammonium bromide (CTAB) as interlayer materials were prepared. Among various nanoclays,
vermiculite (VMT) has been studied to increase the mechanical and thermal properties of polymeric materials due to
its low cost, abundant reserves and unique properties. However, the strong interlayer bonding of VMT has limited its
utilization due to its poor exfoliation and dispersion performance within polymer matrices. In this study, the
mechanical properties of the VMT content were confirmed by tensile tests, the dispersion of VMT particles in the
PET matrix was evaluated by TEM cross-sectional images, and the nitrogen gas barrier properties were evaluated.
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Fig. 1. (@) SEM images and (b) particle size distribution of jet-
milled P-VMT
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Fig. 2. XRD patterns of 3 different P-VMT, Na-VMT, and CTAB-
VMT are shown for comparison. The five-time enlarge-
ments of the P-VMT and Na-VMT peaks are displayed in
theinset
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A

Fig. 3. TEM images of PET/P-VMT and PET/CTAB-VMT nanocom-
posites with 1 and 4 wt% of nanofillers
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Fig. 4. Representative stress-strain curves of neat PET and PET/
CTAB-VMT nanocomposites with different 1-12 wt%
loading at room temperature
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