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A Study on Combustion Gases Toxicity Evaluation
of Polymeric Material
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ABSTRACT

In this paper, we had analyzed comsbustion gases according to pyrolysis 600°C, 800°C and
1000°C for polymeric material using a GASTEC colorimetric gas detector tube in order to com-
bustion gases toxicity evaluation for flame retardant untreated ply wood, flame retardant treated
ply wood, flexible polyvinyl chloride and flexible polyurethane foam of polymeric material. As a
result, comsbustion gases producted from small specimens of polymeric material had reached fatal
to man at a 30 minute exposure time that had possesed toxicity index. Toxicity index at pyrolysis
800°C of flexible polyvinyl chloride was 31.74. Flexible polyvinyl chloride was the highest toxicity
index of flame retardant untreated ply wood, flame retardant treated ply wood, flexible polyvinyl
chloride and flexible polyurethane foam. The comsbustion gases producted commonly no concern
with pyrolysis temperature had analyzed carbon dioxide(CO5) and carbon monoxide(CO). Toxicity
index had investigated differently according to pyrolysis temperature even a similar materal.
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Fig. 1. Combustion flow of polymeric material.
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Table 1. Acted on classification according to combustion gases
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Table 2. Hazard according to Combustion gases masses
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Table 3. Specimens of experiment
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Table 5. Combustion gases concentration of 20 minute during conducted with pyrolysis(furnace) 600°C, 800°C
and 1000°C for polymeric material(flame retardant untreated ply wood, flame retardant treated ply wood, flexible

polyvinyl chloride, flexible polyurethane foam)(ppm/100 g)

7+ (ppm/100 g)
CO, Cco S0, HCI HBr HCN NO, |[CH,CHCN
NS5
IV 600°C | 61,000 | 9,040 - - - - - -
o 800°C 55,000 12,480 - - - - - -
1000°C | 49,000 | 23,640 - - - - - -
EV 600°C | 39,000 | 19,720 - - - - - -
BN 800°C | 65000 | 3,880 - - - - 185 -
1000°C | 61,000 | 9,920 - - - - 40 -
600°C | 68,000 | 4,040 590 | 8,430 450 620 100 110
ZAPVC | 800°C 4,200 | 2560 670 | 10,360 690 440 130 160
1000°C | 93,000 | 5080 | 1200 | 6260 450 430 60 50
600°C | 35000 | 5,040 380 500 - 140 40 220
ZA9HeE 800°C | 123,000 | 21,360 610 950 - 270 240 980
1000°C | 44,000 | 14,880 400 700 - 420 120 860
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Table 6. Toxicity index of 20 minute during conducted with pyrolysis(furnace) 600°C, 800°C and 1000°C for polymeric
material(flame retardant untreated ply wood, flame retardant treated ply wood, flexible polyvinyl chloride, flexible

polyurethane foam)
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°§§f€ 800°C | 065 | 0.97 - - - o | - - 2.43
1000°C 0.61 2.46 - - - 0.16 - - 3.23
600°C 0.68 1.01 1.48 16.85 3.04 4.12 0.40 0.28 27.86
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1000°C 0.93 1.27 3.00 12.52 3.00 2.87 0.23 0.13 23.98
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A= 800°C 1.23 5.34 1.53 1.90 - 1.76 0.96 2.45 14.17
1000°C 0.44 3.72 1.00 1.40 - 2.80 0.48 2.15 11.99
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Fig. 2. Toxicity index of 20 minute during conducted
with pyrolysis(furnace) 600°C, 800°C and 1000°C for
polymeric material(flame retardant untreated ply wood,
flame retardant treated ply wood, flexible polyvinyl
chloride, flexible polyurethane foam).
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with pyrolysis(furnace) 600°C, 800°C and 1000°C for ply
wood(flame retardant untreated ply wood, flame retardant
treated ply wood).
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