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ABSTRACT The properties of polyurethane (PU) nanocomposites with organoclay have been
compared in terms of their thermo—mechanical properties, morphology, and gas permeability.
Hexadecylamine—montmorillonite (C16—MMT) was used as an organoclay to make PU hybrid
films. The properties were investigated as a function of organoclay content (1—4 wt%) in the
PU matrix. Transmission electron microscopy (TEM) photographs showed that most clay
layers were dispersed homogeneously into the matrix polymer in nano—scale, although some
particles of clay were agglomerated. We also found that the addition of only a small amount of
organoclay was enough to improve the thermal stabilities and mechanical properties of PU
hybrid films while gas permeability was reduced. Even at low organoclay content (5 wit%),
the PU nanocomposite showed much better thermo—mechanical properties, and lower gas
permeability than pure PU.

Keywords polyurethane nanocomposites, organoclay, thermo-mechanical properties, morphology,

gas permeability.
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Figure 1. XRD patterns of C;s—MMT, PU, and their
hybrids.
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Figure 2. SEM photographs of PU hybrids as a function of C;—MMT loading (" 10000). (a) O (pure PU),
(b) 2, (¢) 3, and (d) 4 wt%.
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Table 1. Thermogravimetric Analyses of PU/ Cy;-

MMT Hybrid Films

clay Tipe T wig>%

wt% %
0 304

(pure PU) 425

1 306 434
2 315 432
3 316 438
4 301 434 10

“Initial weight reduction onset temperature.
®Maximum weight reduction onset temperature.
‘Weight percent of residue at 600
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Figure 4. TGA thermograms of Ci1s—MMT, PU,
and its hybrid.

char
(TDmaX) TDi
©
Figure 3. TEM photographs of PU hybrids as a , 0 3 wt%
function of C16—MMT loading. (a) 2, (b) 3, and 425 438
(c) 4 wt%.
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Table 2. Gas Permeabilities of PU/C;;-MMT Hy-
brid Films

clay ()8 H20
Wt% (cc/m?/day) (cc/m?/day)
0 7214 372
(pure PU)
2 5447 371
3 5074 382
4 3587 380
aspect ratio
23
Table 2 (02) (H0)
wit% .
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2 4 wt%
3587 cc/m?/
day (5% )
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(PU)
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