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Abstract — Biodegradable polyurethane (PU)/clay nanocomposite films were prepared via extrusion compounding
process followed by casting film process. Organically modified montmorillonite (denoted as C30B) with a large amount
of hydroxyl groups on its surface was used for the formation of strong bonding with PU resin. From both XRD analysis
and TEM observations, the intercalated and exfoliated structure, and dispersion state of silicate platelets in the com-
pounded nanocomposite films were confirmed. In addition, the rheological and tensile properties, optical transparency,
oxygen permeability of the prepared nanocomposites were investigated as a function of added nanoclay content, and
moreover based on these results, the corelation between the morphology and the resulting properties of the nanocom-
posites could be presented. The inclusion of nanoclays at appropriate content resulted in remarkable improvement in the
nanocomposite performance including tensile modulus, elongation, transparency, and oxygen barrier property, however
at excess amount of nanoclays, reduction or very slight increase was observed due to poor dispersion. The biodegrad-
ability of the prepared nanocomposite film was evaluated by examining the deterioration in the barrier and tensile prop-
erties during degradation period under compost.
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Table 1. Basic properties of the prepared PU/clay nanocomposites

o
ox

Ho

Clay content (wt%) MFI* (g/10 min) Density (g/cm®) Mn (g/mol) Mw (g/mol) PDI
0 14.4 1.20 22,533 24,904 1.105
3 13.6 1.22 14,904 19,377 1.300
5 12.5 1.23 14,590 19,237 1318
7 103 1.23 14,281 19,875 1.392

*Measured based on ASTM D 1238 (190 °C, 2.16 kg load)
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Fig. 1. XRD patterns of pristine C30B and PU/clay nanocomposites
with various clay contents.
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(c) (d)
Fig. 2. TEM images of (a) neat PU and corresponding nanocompos-
ites with (b) 3 wt%, (c) 5 wt%, and (d) 7 wt% clay loadings.
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Fig. 3. Complex viscosity as a function of frequency for the pure PU
and melt nanocomposites containing various clay contents.
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Table 2. Oxygen permeability as a function of degradation period for
neat PU and PU/clay nanocomposites with 3 wt% clay contents

Degradation Oxygen permeability (cc/m>day-atm)
period (day) Neat PU Nanocomposite (3 wt%)
0 5223 246.3
10 680.0 266.4
45 * 268.1
150 * 303.0

*beyond upper measurement limit due to very high permeation rate
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