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ABSTRACT

Polyurethane(PU) was mixtured by the treatment with flame retardants such as Tri(chloroisopropyl)
phosphate(TCPP), Triethyl phosphate(TEP) and Trimethyl phosphate(TMP) at about 90°C. Rigid poly-
urethane foam was produced using the mixured products as flame retardants. The mechanical property
and flammability of rigid polyurethane was investigated. The mixtured polyurethane shows reduced
flammability over virgin polyurethane. Mechanical strength of mixtured polyurethane also shows as
high as that of virgin polyurethane. In order to evaluate flame retardant properties of the mixtured
polyurethane foams, heat release rate(HRR) of the foam was measured by cone calorimeter. Scanning
electron micrograph of mixtured PU shows uniform cell morphology as virgin PU.

Keywords : Polyurethane, Flame retardants, Heat release rate(HRR), Cone calorimeter
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Table 1. Mechanical properties and glass transition
temperature of polyurethane foam

Densi Compressive  Tensile T
Sample & /m?), strength strength @ Cg)
& (keffem®)  (kgflem?)
Pure-PU 53 3.70 2.43 158
TEP 56 3.74 4.37 153
T™MP 54 3.79 4.22 148
TCPP 53 3.65 4.09 143
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Fig. 1. SEM Morphology for PU foam (a) and TCPP+PU
foam (b).
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Table 2. Flashover possibility of rigid polyurathane foams

Time to Peak heat  Flashover  Total heat Classification
. .. . Comean COZmean
Sample ignition  release rate propensity released (ke/ke) (ke/ke) CO/CO,
(sec) (KW/m?) x) MI/m?) (y) X y ke ke
Pure-PU 4 360.70 90.17 12.2 H 1 0.0440 1.80 0.023
TEP 5 368.58 72.71 10.9 H 1 0.0799 147 0.054
TMP 5 363.45 72.69 9.1 H L 0.0873 1.47 0.059
TCPP 6 362.15 60.35 9.5 H L 0.0854 1.76 0.048
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Fig. 2. Cone calorimetry of the polyurethane : evolution of CO and CO, yield.
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