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Abstract : Nanocomposites of polyurethane were prepared from inorganic nano particles, Na'-montmorillonite (MMT),
silica, CaCO;, and surface modified MMT and their properties were investigated. It was shown that the molecular weight
and polydispersity of nanocomposites of polyurethane were 20000 to 28000 and 1.0 to 2.0, respectively. d-Spacing for
nanocomposites of MMT were increased than that of pure MMT. Initial degradation temperature of nanocomposites were
250 to 280 C. And also, the range of weight loss for nanocomposites were decreased and the end of thermal degradation
was observed at higher temperatures about 50 C. The elongation at break for CaCO; filled nanocomposites were the
highest among the nanocomposites used in this study. studied. It was found that the tensile strength increased with increasing

the filler contents while the silica nanocomposite exhibited the lowest increase and the CaCO; nanocomposite the hi?ghest.

Keywords : inorganic nano filler, nanocomposite, polyurethane, flame retardant, tensile strength.
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Figure 1. Scheme of apparatus for synthesis of polyurethane nano-
composites.
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Figure 2. Synthetic routes of nanocomposite based on polyurethane.
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Table 1. Compositions of Polyurethane Nanocomposites

PIMG* TDI BD' DBIDLY Fillers(wt%)

(mole) (mole) (mole) (wi%) MMT* OLS  Silica CaCO;
005 008 005 001 M1 0 O1 0 S1 0 C1 0
005 008 005 001 M2 5 O2 5 $2 5 C2 5
005 008 005 001 M3 10 O3 10 S$3 10 C3 10
005 008 005 001 M4 30 O4 30 S4 30 C4 30

“PTMG : Polytetramethylene glycol. °TDI : 2, 4-Toluene diisocyanate. “BD : 1, 4-

Butane diol. “DBTDL : Dibutylin dilaurate. “MMT : Na*-Montmorillonite.
JOLS : Organic modificated layered silica.
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Table 2. Molecular Weights of Polyurethane and Nanocomposites

Sample code A_l; M, v Polydispersity
PU 26000 38000 1.46
M-2 28000 43000 1.53
0-2 24000 41000 1.70
S-2 22000 39000 1.77
C2 27000 41000 1.51
M4 20000 37000 1.85
04 23000 48000 2.08
S4 19000 35000 1.84
C-4 21000 42000 2.00
T

@)

Relative intensity
I/

1 3 6 9 12 15 18 21 24 27 30 33
2 O(degree)

Figure 3. XRD patterns for fillers. (a) Silica, (b) OLS, (¢) MMT, and
(d) CaCOs.
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Figure 4. XRD patterns for polyurethane nanocomposites. (a) C-2, (b)
M-2, (c) O-2, and (d) S-2.
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Figure 5. FT-IR spectra of polyurethane and nanocomposites. (a)
Prepolymer, (b) polyurethane, and (c) nanocomposite.
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Figure 6. TGA curves for PU and nanocomposites with 5 wt% fillers.
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Figure 8. SEM photographs of PU nanocomposites with different type of filler. (X 10000) ; (a) 0, (b) MMT, () OLS, (d) silica, and (¢) CaCOs.
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Figure 9. Effect of fillers on the tensile strength and elongation.
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