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Combustion Properties of Ethylene-propylene diene
monomer/polypropylene/Clay Nanocomposites Based on EDPM/PP
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Abstract : Effects of ethylene-propylene diene monomer (EPDM)/polypropylene (PP), zinc
oxide, stearic acid, and clay on the combustive properties based on EDPM/PP were
investigated. The EDPM/PP/clay nanocomposites was compounded to prepare specimen for
combustive analysis by cone calorimeter (ISO 5660-1). It was found that the specific mass
loss rate (SMLR) in the nanocomposites decreased due to the fire resistance compared with
unfilled EDPM/PP, while the nanocomposites showed the higher total heat release (THR),
higher CO production release, and higher specific extinction area (SEA) than those of virgin
EPDM/PP. The stearic acid for softening ruber increased the THR and amount of smoke by
itself, combustible.

Keywords :  clay nanocomposite, total heat release (THR), CO production release, specific
extinction area (SEA)
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Table 1. Composition of Ethylene-Propylene Diene Monomer (EPDM)/Polypropylene (PP)/

Clay Nanocomposites[14]

ZnO Stearic acid Clay
Sample EPDM Pr (phr) (phr) (phr)
EP 60 40 0 0 0
EPZS 60 40 10 1 0
EPZSC3 60 40 10 1 3
EPZSC5 60 40 10 1 5
Table 2. Specifications of Ethylene-Propylene Diene Monomer (EPDM)/Polypropylene
(PP)/Clay Nanocomposites[14]
Sample Thickness (mm) Mass (g) Density (g/cm®)
EP 7.10 62.63 0.88
EPZS 7.27 69.85 0.96
EPZSC3 7.23 70.50 0.97
EPZSC5 7.35 72.06 0.98
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Table 3. Combustive Properties of the Specimens of EDPM/PP/Clay Nanocomposites (Part 1)

Specimen (wt%) SMLR&2 EHC'14] THR°2 Tzs Rdz
(g/s - m") (M]/kg) (MJ/m”) (m”/m”)
EP 14.94 385 260.0 2669
EPZS 14.32 37.9 263.2 3356
EPZSC3 8.13 38.3 276.9 3954
EPZSC5 6.39 379 272.3 4074

“specific mass loss rate;

Peffective heat of combustion; “total heat release; “otal smoke release

Table 4. Combustive Properties of the Specimens of EDPM/PP/Clay Nanocomposites (Part 2)

Specimen (wt%) (CkC; /EE; ((:}(i: /f{ng)n CO/CO. (1’?1}23/?;)
EP 0.043 217 0.0155 345
EPZS 0.044 2.60 0.0169 475
EPZSC3 0.055 2.64 0.0208 525
EPZSCH 0.056 2.62 0.0213 550

“specific extinction area
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Fig. 1. CO production rate curves of the
specimens of ethylene—propylene diene
monomer (EPDM)/polypropylene (PP)/
clay nanocomposites at 35 KW/m?
external heat flux.
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Fig. 2. CO, production rate curves of the
specimens of ethylene—propylene diene
monomer (EPDM)/polypropylene (PP)/
clay nanocomposites at 35 KW/m?
external heat flux.
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Fig. 3. Total smoke release curves of the
specimens of ethylene—propylene diene
monomer (EPDM)/polypropylene (PP)/
clay nanocomposites at 35 KW/m?
external heat flux.
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Fig. 4. Rate of smoke release curves of the
specimens of ethylene-propylene
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(PP)/clay  nanocomposites at 35
KW/m” external heat flux.
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