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A study on combustion gas toxicity of polymeric materials
using FTIR gas analysis
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Abstract

When polymeric materials are exposed to fire condition, a lot of heat and toxic gases evolved and
cause damage to property and human being. Especially toxic gases are major hazard to life safety. This
study FTIR(Fourier Transform Infrared) spectrometer analysis was performaed to etermine the gas
analysis and the concenration of gases evolved from PVC, FRP, SMC and Ureathane foam using ASTM
E 1678 fire model. And FED toxicity index calculated from FTIR data also presented. By the comparison
of animal test adopted in KS F 2271 and FTIR gas analysis method, FTIR gas analysis method can
replace current animal toxicity test and produce precise and quantitative combustion gas data.
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Table 1. Physical properties of samples

A" A 9 7] (mm) D= (kg/m')
PVC 40 3312
FRP 40 1855.1
SMC 2.1 17125

Ureathane Foam 50.0 47.0
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Fig. 1 Schematic diagram of FTIR gas samplimg
system

Fig. 2 Photograph of FTIR gas analysis system
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Fig. 3 FTIR calibration spectra of fire gases

Table 2. Average concentration of measured gas by FTIR gas analysis

Average concentration (ppm)
CO2 CO HCN HBr HCl Oz (%)
PVC 2065.34 735.22 41.38 0.46 1452.13 15.9
FRP 4682.57 795.71 15.39 1.06 9.39 134
SMC 3744.46 704.23 2471 0.59 38.72 14.9
Ureathane Foam 4021.43 803.46 153.82 0.76 137.29 14.6
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Fig. 4. Gas concentration-time curve of PVC
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Fig. 5. Gas concentration-time curve of FRP
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Fig. 7. Gas concentration-time curve of Ureathane Foam
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Table 3. Comparison of FED value and mouse
incapacitation time
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