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ABSTRACT: The preparation of organophilic clay from Nat-MMT was achieved by intercala-
tion of alkylammonium bromide. The dispersed organophilic clay in NMP was then added to
the solution of polyamic acids (BPDA-PPD, BTDA-ODA/MPD) in NMP. After curing at
300 °C, thin films of the polyimide/clay nanocomposite were prepared. The results of X-ray
diffraction (XRD) showed that the d-spacings of dried polyamic acid (PAA)-clay complexes
increased in proportion to the chain length of the onium ion and patterns of two kinds of
PAA-clay complexes were similar. The d-spacings of approximately 13.2 A for the polyimide/
clay nanocomposites were independent of the initial onium ion chain length and the species
of PAA. From the study of XRD and transmission electron microscopy (TEM), we found lay-
ered silicates were dispersed in polyimide matrix and the resultants were intercalated
nanocomposites. TGA result showed thermal stability of polyimide nanocomposite improved a
little more than the pure polyimide. From the result of dynamic mechanical property, we
found that the storage modulus of the nanocomposites had increased by 1.2-1.8 times of the
pure polyimides.
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Figure 2. FT-IR spectra of (a) PI1 and (b) PI2.
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Figure 8. XRD patterns of PI2 nanocomposites con-
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Figure 10. SEM micrographs of cross-section of (a), (b) PI1 and (c),
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Figure 11. TGA curves of (a) PI2, (b) PI2
nanocomposite containing 10 wt% da-MMT, (c) P11, and
(d) PI1 nanocomposite containing 10 wt% da-MMT.
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(d) PI1 nanocomposite containing 5 wt% da-MMT.

Table 1. Thermal Behavior of Polyimides and
Polyimide Nanocomposites Containing 10 wt% da-
MMT in TGA Traces”

polymer, nanggqnﬂao§i£t3_<:qdq ) Tlo(C) Tmax +(T)
PI1 634 665
PII-MMT 655 689
PI2 590 646
PIZ MMT 603 664

g Measured at heatlng rate 20 C / min under flowmg mtrogen
Tyo: 10 wt% weight loss temperature, 7',,: the maximum
rate of weight loss.
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Figure 12. Viscoelastic spectra of (a) PI2, (b) PI2

nanocomposite containing 2 wt% da-MMT, (c) PII,

and (d) PI1 nanocomposite containing 2 wt% da-MMT.
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