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ABSTRACT

Combustion characteristics and toxicity of combustion gas of wallpaper samples were analyzed to
evaluate the fire risk of wallpaper furnished in living space. In this study ash residue ratio was mea-
sured with high temperature electric furnace, and thermal analysis was carried out with TGA. Com-
bustion time and smoke concentration were measured with cone heater and combustion gas analyzer.
Smoke density of samples was measured using smoke chamber of ASTM E 662. The experimental
results were showed as followings. Pyrolysis of silk wallpaper started at lower temperature compared
to the other samples. It means that the silk wallpaper can be ignited at low heat flux and will have
more fire risk than the others. Ignition time by radiation heat flux of silk wallpaper is shorter com-
pared to the other samples, so evacuation time must be reduced. In the case of vinyl coated silk wall
paper, carbon mono oxide concentration is the highest and the toxicity and damage effect to con-
sciousness was stronger compared to the other samples. Smoke density of silk wall paper and fire
retardant mixed coated silk wall paper were very high due to vinyl coating.
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Table 1. Lists of wall paper samples
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Fig. 1. Photography of cone heater.

Sample No. Sample name Manufacture | Density (g/m?) Main component parts
S1 Hapji wall paper L 7.7600 paper
S2 Silk wall paper L 7.1069 paper + PEC*
S3 Char coated wall paper L 7.2363 char + paper
S4 Vermiculite coated wall paper S 8.8688 vermiculite + paper
S5 Ocher&char coated wall paper A 7.4050 ocher + char + paper
S6 Mixed retardant silk coated wall paper D 8.2736 paper + PEC
S7 Green-tea coated wall paper S 7.3198 green-tea + paper

*PEC: Polyethylene Chloride
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Fig. 4. Ignition time of the sample under 15 kW/m? radiant
heat flux.
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Fig. 6. Ignition time of the sample under 20 kW/m® heat
flux with spark ignition.
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Fig. 7. CO, generation from the samples under 15 kW/m?
heat flux.
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heat flux.
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heat flux (with spark ignition).
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Fig. 13. HCl and HCN generation from the retardant
coated silk wallpaper under 20 kW/m? heat flux.

Table 3. HCI and HCN concentration under 20 kW/m? heat
flux with spark ignition (ppm)
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HCN 0 0 0 1 2 3 1
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Table 4. Toxicity index of the samples (20 kW/m? heat flux with spark ignition)

Combusfsﬁ Co CO, SO, NOx HCN* HCI* Toxicity
Samples £ (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) index(Tx)
S1 305 0.71 5 5 3 3 0.11
S2 604 1.54 96 21 3 0 0.35
S3 415 0.48 5 2 2 0.12
S4 533 0.3 4 2 1 0.13
S5 557 1.4 24 3 3 0.26
S6 325 0.88 103 15 20 3 0.38
S7 483 1.19 9 55 7 1 0.46

% Without ignition.
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Fig. 14. Specific optical density graph of retardant coated
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