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It was performed to test the combustive properties of low density polyethylene and ethylene vinyl acetate (LDPE-EVA) mix-
ture by the addition of magnesium hydroxide. Flame retardant of natural magnesium hydroxide was added to the mixture
of LDPE-EVA in 40 to 80 wt% concentration. The composite was compounded to prepare specimen for combustive analysis
by cone calorimeter (ISO 5660-1). Comparing with virgin LDPE-EVA, the specimens including the magnesium hydroxide
had lower combustive properties. It is supposed that the combustion-retardation properties in the composites improved due
to the endothermic decomposition of magnesium hydroxide. The specimens with magnesium hydroxide showed both the lower
peak heat release rate (PHRR) and lower effective heat of combustion (EHC) than those of virgin polymer. As the magnesium
hydroxide content increases, time to ignition increased and the peak heat release rate decreased.
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Table 1. Compositions of the LDPE-EVA Mixtures with Magnesium Hydroxide

Specimen
Item
No. 1 No. 2 No. 3 No. 4
LDPE 50 30 20 10
EVA 50 30 20 10
Compositions (wt%)
Mg(OH), 40 60 80
Total 100 100 100 100
Thickness (mm) 5.3 53 5.3 6.4
Specimen specification Mass (g) 49.2 58.3 70.6 110.5
Density (g/cm’) 0.93 1.10 1.33 1.73
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Table 2. Combustive Properties of the Specimens of LDPE and EVA Mixtures with Magnesium Hydroxide

Specimen TTI (sec) MLR (g/s) MHRR (kW/m’) PHRR (kW/m’) EHC (MJ/kg) TOC (g)
No. 1 38 0.088 355 692 34.7 103.9
No. 2 58 0.064 221 443 34.4 87.4
No. 3 87 0.046 139 243 303 99.5
No. 4 179 0.027 9 19 34 6.7

TTI, time to ignition; MLR, mass loss rate; MHRR, mean of heat release rate; PHRR, peak of heat release rate; EHC, effective heat of combustion; TOC, total oxygen consumption
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Figure 1. Heat release rate curves of the specimens of LDPE and EVA
mixtures with magnesium hydroxide at 50 KW/m® extemal heat flux.
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Figure 2. Oxygen consumption rate curves of the specimens of LDPE
and EVA mixtures with magnesium hydroxide at 50 kW/m’ exteral
heat flux.
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Figure 3. Residues after combustion of the Specimens of LDPE and EVA Mixutures with Magnesium Hydroxide. (a) 40 wt%, (b) 60 wt%, and
(c) 80 wt%
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