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ABSTRACT

The damage caused by fires is fatal as opposed to the damage caused by heat, and toxic gas generated by fires can be
protected against by using a wet towel. In this study, we quantified the filtration effect of gas generated by an actual fire
using a wet towel. In order to confirm the filtration effect of the wet towel on three harmful gases (CO,, HCl, HCN), gases
passed through a filter using FT-IR were analyzed in realtime. HCl and HCN, which are gases, were filtered by a wet towel,
and the detection time of each gas was delayed. Therefore, it was confirmed that evacuation time can be secured by using
a wet towel in the case of toxic gas, especially water-soluble gases in an actual fire.
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Table 1. Standard Gas Concentration and Information
Information
Concentration (ppm) | Molecular Weight (g/mol) | Density (g/L) | Solubility (g/L) | Specific gravity (air = 1)
CO; 25,000 44.01 1.98 145 25 C) 1.53
HCl 10 36.46 1.49 720 (20 C) 1.27
HCN 20 27.03 1.21 Miscible 0.9
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Figure 1. Out side/inside of gas chamber.
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Figure 2. Schematic of experiment.

Table 2. Result of Measured of Gas Concentration

Sample Concentration (ppm)
Dry Wet Dry Wet
N
Gas one Tissue | Tissue | Towel | Towel
CO, 25,000 - - 25,000 | 25,000
HCI 10 1.7 0 0 0
HCN 20 20 0 20 0
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Figure 3. FT-IR data of CO, 25,000 ppm standard gas.
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Figure 4. FT-IR data of HCl 10 ppm standard gas.
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Figure 6. FT-IR data of HCN 20 ppm standard gas.
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Figure 7. FT-IR analysis data of HCN gas (Blue :
data, Red : wet tissue data).
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Figure 8. FT- IR data analysis of HCN filter data (3400~3200
cm’ )
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