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ABSTRACT: In this study, the effect of type of intercalant on properties of epoxy
nanocomposites was investigated. Cetyltrimethylammoniumbromide (CTMA) as an alkylam-
monium salt and cetyliributylphosphoniumbromgide (CTBP) as an alkylphosphonium salt
were used to modify sodium montmorillonite. In the case of using the CTMA as an
intercalant, the long spacing of the silicate layer was about 18.8 A. When CTBP was used,
the long spacing of the silicate layer (23.8 A) was higher than that of CTMA. From these
results, the characteristic length of the modified silicate was found to be significantly affected
by the type of intercalant. We also noted that the thermal stability of modified MMT were af-
fected by the type of intercalent, but in the epoxy nanocomposites prepared from the modi-
fied MMT, the thermal stability remains almost the same regardless of the type of
intercalant. Tensile strength and elongation of epoxy nanocomposites prepared from MMT
modified with CTBT were found to be higher than those of the epoxy nanocomposite prepare
with MMT modified with CTMA.

Keywords: sodium montmorillonite, epoxy, cetyltrimethylammonium bromide, cetyltributylphos-
Dhonium bromide, nanocomposites.
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Figure 1. X-ray diffraction patterns of (a) Na®-
MMT, (b) CTMA-MMT, and (c) CTBP-MMT.
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Figure 2. FT-IR spectra of (a) CTMA-MMT and (b)
CTBP-MMT.
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Figure 3. X-ray diffraction patterns of (a) Na*-
MMT, (b} CTMA-PDA-MMT, and (c) CTBP-PDA-
MMT.
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Figure 4. X-ray diffraction patterns of epoxy
nanomposite containing (a) 2 wt%, (b) 5 wt%, and (c)
10 wt% CTMA-PDA-MMT.
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Figure 5. X-ray diffraction patterns of epoxy nano-
composite containing (a) 2 wt%, (b) 5wt%, and (c)
10 wt% CTBP-PDA-MMT.
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Figure 6. TEM micrograph of epoxy nanocomposites
contaning 5wt% (a) CTMA-PDA-MMT and (b)
CTBP-PDA-MMT.
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Figure 7. Thermogravimetric analysis of (a) CTMA-
PDA-MMT and (b) CTBP-PDA-MMT.
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Figure 8. Thermogravimetric analysis of epoxy
nanocomposites with a CTMA-PDA- MMT content.
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Figure 9. Thermogravimetric analysis of epoxy
nanocomposites with a CTBP-PDA-MMT content.
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Figure 10. Tensile strength of epoxy nanocomposites
prepared from CTMA-PDA-MMT and CTBP-PDA-
MMT.
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Figure 11. Elongation of epoxy nanocomposites pre-
pared from CTMA-PDA-MMT and CTBP-PDA-
MMT.

Young's modulus (MPa)

10 —tue CTMA-PDA-MMT
: + O CTBP-PDA-MMT

0 2 4 6 8 10

Clay loading (wt%)

Figure 12. Young's modulus of epoxy nanocom-
posites prepared from CTMA-PDA-MMT and CTBP-
PDA-MMT.
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