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2 o 2HolEdry BHEulol=eol weAlZl ERHIUOlES o EAIgA] dEA (diglycidyl
ether of bisphenol A (DGEBA))$} £33 ¥, 112 73} vhgAlH End2o]E-oFA] 1}
B2 E G §4T U=E2FH5E X-A 3 Ay FaxEnE e B
2% Ax EA] EY Y BydzuolEe] He|HolERo] 33 FF FUsHA EAH
gee BaANNY. 283 A7 27AE 100~150 A FEHch BAAEA7] S0l §5te]

wt% 9] 2glolEgRF-ERdRLlo|E7} BAE] e UeEfAE $9A FE S
¢ A B E QRS B Ao 47} 462 J/g=} 98.2 kJ/mol it

ABSTRACT: A montmorillonite-epoxy nanocomposite has been prepared by dispersing organ-
ically modified montmoriilonite in an epoxy resin (diglycidyl ether of bisphenol A (DGEBA))
at elevated temperatures. Molecular dispersion of montmorillonite within the crosslinked
epoxy matrix was verified using X-ray diffraction and transmission electron microscopy indi-
cated that the final product contains a uniform dispersion of exfoliated 10 A thin clay layers
seperated by 100~150 A of polyether polymer, thus verifying the nanocomposite structure.
Differential scanning calorimetry studies of a nanocomposite containing 5 wt%
stearylammonium-montmorillonite indicated the heat of reaction and activation energy for
the polymerization reaction to be 462 J/g and 98.2 kJ/mol, respectively.
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Figure 1. X-ray diffraction patterns of montmorillon-
ite in different physical states : (a) Na-montmorillonite,
(b) stearylammonium-montmorillonite, (c) 5 wt%
MMT in DGEBA suspension, and (d) exfoliated MMT
in epoxy nanocomposite.
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Figure 2. TEM images of nanocomposite with MMT
content of several different amount. (a) composite
without exfoliation, (b) 5 wt%, (c) 0.25 wt%, and (d)
0.0125 wt%.
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Figure 3. FT-IR spectra of (a) DGEBA, (b)

stearylamine, (c) sa-MMT, (d) DGEBA-MMT, and (e)

nanocomposite.
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Figure 4. Differential scanning calorimetry curve for
the polymerization of DGEBA in the presence of 5
wt% sa-MMT at a heating rate of 20 ‘C/min.
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Figure 5. Differential scanning calorimetry thermo-
gram for the polymerization of DGEBA at a heating
rate of 20 °C/min.
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ization catalyzed by 5 wt% sa-MMT at heating rates of
(a) 10 °C/min, (b) 15 C/min, (c) 20 C/min, and (d) 25
‘C/min.
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Figure 7. Thermogravimetric analysis curve (20 °C/
min) for (a) neat epoxy resin and (b) nanocomposite.
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