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Abstract : The nanocomposites with inorganic nano powder, improved thermal stability, were prepared
by urethane polymerization. The structure and surface properties of the nanocomposites were determined
by X~—ray diffraction and FT—IR, respectively. The thermal stabilities were studied using TGA and
DSC. Their morphologies and mechanical properties were observed by SEM and UTM. As a result, the
nanocomposites with MMT led to the increase of the silicate layers. The distance between layers
of the nanacomposites with MMT was increased by 7.5 A and the new peaks at 1038 cm™!

shown in the presence of the Si—O groups on the silica. The thermal stabilities of the nanocomposites

were

were higher than those of pore polyurethane matrix. The nanocomposites had higher in mechanical
properties than the pure polyurethane matrix.

Keywords : nanocomposite, polyurethane, nano inorganic filler.
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Table 1. Preparation Conditions for Polyurethane Nanocomposite
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Figure 1. Reaction mechanism of polyurethane.
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2PREG : Polytetramethylene glycol. *IPDI : Isoprene diisocyanate. “T0301 : Poly (caprolactone). “TPB : Triphenylbismuth. ‘AO @ 2,2'—
methylen bis (4—methyl—6—¢—butylphenol). MMT : Na*—montmorillonite.
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Figure 2. XRD patterns for inorganic fillers and nanocomposites. (a) fillers and (b) nanocomposites.
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Figure 3. SEM photographs for inorganic fillers. (a) MMT, (b) silica, {c) Al(OH3, and (d) BizOs.
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Table 2. The Values of XRD Pattern for Fillers and Polyurethane
Nanocomposites

Type 20(degree)  Distance between layers (4)
MMT 7.23 11.7

M-27 2.25 19.2

Bi»O3 12.78 25.4

Bi—2° - -

M—-2 : MMT -2 wt%, Bi—2 : Bi;03—2 wt%.

(@)

N N
N

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm™)

Figure 4. FT-IR spectra of polyurethane and polyurethane
nanocomposites. (a) prepolymer, (b) polyurethane, and (c) silica/
PU nanocomposite.
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Figure 5. TGA curves for polyurethane and nanocomposites.
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