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ABSTRACT : The blends of waste-polyethylene (W-PE)/waste-ethylene vinyl acetate copolymer (W-EVA)
with inorganic and phosphorous flame retardants (i.e., aluminium hydroxide, magnesium hydroxide, and
so on) were prepared by melt mixing techniques at different compositions and foamed. The flame retardancy
and foaming properties of the blends, limiting oxygen index (LOI), heat release rate (HRR), carbon monoxide
yield (COY), total heat release (THR), effective heat of combustion (EHC), expandability and cell structure
were investigated using cone calorimeter, SEM, LOI tester and polarizing microscope. When the composition
ratios of the W-PE/W-EVA blends were 50/50 (w/w), and the ranges of the flame retardants contents
were 175~220 phr, we could obtain foams with the uniform and closed cell, high expandability (1900
% or more), high LOI, and low HRR values. These results depend on crosslinking and foaming conditions,
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a char formation and smoke suppressing effect. Aluminium hydroxide had more effect in the increase of

LOI than magnesium hydroxide, while magnesium hydroxide considerably affected the decrease of HRR

and COY.

Keywords : waste-polyethylene(W-PE), waste-ethylene vinyl acetate copolymer(W-EVA), foam,

foaming property, flame retardancy
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Table 1. The Composition of V-PE and W-PE/W-
EVA Composites

TItem Composition (phr)

Speci (VPEW. R —— B

men PE/W-EVA) a b ¢ &A
1 100/ /0 - - - - 24 5
2 100/ 0/ 0 175 125 10 40 24 S
3 0/ 50/ 50 175 125 10 40 24 5
4 0/ 50/ 50 190 140 10 40 24 5
5 0/ 50/ 50 190 150 0 40 24 5
6 0/50/50 190 0 150 40 24 5
7 0/ 50/ 50 220 10 170 40 24 5

¢f) R: Resins, FR: Flame Retardants (a; Al(OH);, b;
Mg(OH),, c: red phosphorus®] 2%, B-a & A:
Blowing agent & Activator, O: Crosslinking agent
& Activators
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Table 2. The Expandability of the Foams

Item Foaming
(unit) -
Foamxng temp. Expap- Cell

Speci? / Time required dability Surface
men (°C/min) (%) structure

I 120~195/20 2300 smooth closed cell

uniform

2 120~195/ 25 1900 ” ”

3 130~190/ 25 2000 n ”

4 " 1950 " ”

5 " 1900 " ”

6 " 2100 ” ”

7 ” 1950 ” ”

(b)

Photograph 1. SEM microphotographs of the foam (a)
and the dispersion of the compound (b) (specimen 2).
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Photograph 2. SEM microphotographs of the foam (a)
and the dispersion of the compound (b) (specimen 3).
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Photograph 3. SEM microphotographs of the foam (a)
and the dispersion of the compound (b) (specimen 6).
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Table 3. The Cone Calorimeter Data & Limiting Oxygen Index of the Foams

(Lt:fg A-HRR M-HRR THR A-EHC M-EHC TTI FO IM ML R  A-COY A-COY
[Snpef;ci- Wim*) (kW/m’) (MIm?) (MIkg) (MVkg) () (9 (@ (& W% (ko) (keke)
1 180 34 10 46 1068 349 2 115 46 46 0 01450 647
2 277 140 292 297 298 450 16 210 248 79 681 00145  L79
3 280 136 287 288 200 440 17 215 245 76 690 00151 175
4 296 102 240 2001 215 398 19 213 220 67 69.5 00188 136
5 291 122 241 223 218 332 19 194 232 67 7.1 00171 161
6 265 87 147 115 199 320 10 126 101 42 584 00129 164
7 282 84 143 121 229 322 1S 151 122 3.1 746 00125 179

cf) LOI: Limiting Oxygen Index, A-HRR: Average Heat Release Rate, M-HRR: Maximum heat Release Rate, THR: Total
Heat Release, A-EHC: Average Effective Heat of Combustion, M-EHC: Maximum Effective Heat of Combustion, TTI:
Time to Ignition, FO: Flame Out, IM: Initial Mass, ML: Mass Lost, R: Residue, A-COY: Average CO Yield,

A-CO,Y: Average CO; Yield
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Figure 1. Heat release rate of the foams.
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Figure 3. Total amount of CO liberated of the foams.
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