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Abstract : Polyurethane nanocomposites with inorganic nano fillers for the improvement thermal stability
were prepared by the urethane reaction. Fire retardation properties of polyurethane nanocomposites were
investigated by cone calorimeter and limited oxygen index (LOD. Maximum heat release rate of MMT—PU
and BisOs—PU polyurethane nanocomposites were decreased as 50% than polyurethane matrix and fire
retardation properties of MMT/BizO3—PU nanocomposte had the best improvement. The LOI of
polyurethane nanocomposites also were improved as filling fillers in the nanocomposites over 20. The
maximum heat release rates of MMT—PU, Bi;O3—PU and MMT/BizOs—PU polyurethane nanocomposites
were 764, 707, 635 kW/m?, respectively and MMT/Bi203—PU polyurethane nanocomposite exhibited the
highest value of fire—retardant. We confirmed that polyurethane nanocomposites improved the fire

retardation properties.
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Figure 1. Reaction scheme of polyurethane composite.

Table 1. Preparation Conditions for Polyurethane Nanocomposites

Sample Filer ~ PEG [PDF  T0301¢ TPB  AO

Name (wi%)  (mole) (~NCO/~OH) (wt%) (wi%) (wt%)
PU 005 105 012 00075 001
VMT-PU MMT 2wi% 005 105 012 00075 001
BL0-PU Bi0s2wi® 005 105 012 00075 001
MMT/ MMTIwt% o 105 012 00075 001

Bix03—~PU BisO3 1 wt%
MMT : Na*—montmorillonite. “PEG : Poly (ether glycol). “IPDI : Isophorone
diisocyanate. “T0301 : Poly(caprolactone). “TPB : Triphenylbismuth.
JAQ : 4,4'-methylenebis (2,6 —di—tert—butylphenol).
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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 of (2) MMT and (b) BizOa.
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Figure 4. FT—IR spectra of polyurethane and nanocomposites.
(a) prepolymer, (b) polyurethane, and (c) nanocomposite.
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Figure 5. Heat release rate for polyurethane nanocomposite.
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Table 2. Thermal Properties for Polyurethane Nanocomposites by
Cone Calorimeter

Sample TTI M-HRR A-HRR THR
Name  (seo) (WD) (kW) (Mymd) | VMR
PU 18 1189 45287 153.2 0.015
PU/MMT 18 704 367.16 82.6 0.026
PU/Bix03 19 745 389.24 1032 0.026
PUMMT+Bi,0; 18 634 177.61 80.5 0.028

*TTI : Time to ignition. M—HRR : Maximum heat release rate. A—HRR :
Average heat release rate. THR : Total heat release rate.
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Figure 7. Effective heat of combustion for polyurethane nano—
composites.
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