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Fire Risk Analysis of Polypropylene Materials with Different Flame Retardants
Fu Junze', Jiang Hong'; Sun Zhenwen’
(1. Institute of Criminal Investigation, People’ s Public Security University of China; Beijing 100038, China ;
2. Institute of Forensic Science, Ministry of Public‘Security, Beijing 100038, China)

Abstract : The flame retardancy and combustion behaviors of polypropylene (PP) samples with four different types of flame re-
tardants were studied by vertical-combustion method and cone calorimetry method. Four fire risk indexes, i.e. fire growth index, heat
release index, smoke index and poison gas.generation rate index, were proposed to evaluate the fire risk of the samples, according
to each index, the fire risk of different samples was evaluated. The results show that the heat release rates of the four flame retardant
samples are decreased, however, the specific extinction area of the nitrogen flame retardant sample only decreases, and the release
rate of carbon monoxide increases in bromine and inorganic phosphorus flame retardant samples. The order of the samples is not the
same under the evaluating item by item for the four different indexes. A new method for comprehensive evaluation of fire risk was
established by entropy weight method. The results show that the poison gas generation rate index plays the most important role in all
indexes, and the fire growth index plays the least role. The order of fire risk of the four flame retardant PP samples from small to large
is nitrogen flame retardant PP < intumescent flame retardant PP < pure PP < inorganic phosphorus flame retardant PP < bromine flame
retardant PP. The results can provide reference for fire prevention and combustion performance research of flame retardant materials.

Keywords : flame retardant polypropylene ; combustion performance ; cone calorimeter ; fire risk ; entropy weight method
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i R
- PPO PP1 PP2 PP3 PP4 PP5 PP6 PP7 PP8
PP 100 70 70 70 70 70 70 70 70
TBAB 22.5
DBDPE 22.5
HBCD 22.5
Sb,0;, 75 75 15
APP 18
MPP 18
PER 12 12
MRP 30

ALHP 30
MCA 30

1.4 MgemiX 5 £ AE

T H BB K I8 UL 942009 #4730 EE
SFo4 100 mm x 13 mm x 4 mm,

HEFE 2 AR B H 1SO 5560-1-1997 47,
K HE R S 8 100 mm x 100 mm x 3 mm, HE & >
50 kW, IREE K 790°C , FHAHZE N 55%.
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