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Abstract: It is to use many plastic materials as living essential goods. But when the fire is happened, owing
to noxious gases, many men should be injured. Therefore as the noxious gases are measured by open path
FT-IR spectrometer as remote monitoring, the demage of men could be minimized. Such this system consists
of a Fourier transform spectrometer and infrared lamp fitted to long length. The study was to do the quantitative
analysis on CO, NO,, HCI, HF gas by remote monitoring open path FT-IR spectrometer. And the method of
it should use MLR (multiple linearity regression) method. As result, It was confirmed to be more than 0.95
as R? of MLR. And then Urethane and PVC of plastic materials selected was burned, the concentration of
polluted gases were measured by remote monitoring method.
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Fig 1. Schematic diagram of open-path FT-IR spectrometer.

Gas cylinder
FT- IR tamp
Fig. 2. Schematic diagram of open-path FT-IR spectrometer
with flow cell.
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Fig. 3. Spectra of standard CO sample by open-path FT-IR
spectrometer.

Predicted value

Nam Wook Cho, Won Bo Cho and Hyo Jin Kim

Table 1. The spectral ranges of CO, NO,, HCI, HF gas

Constituents Wavenumber (cm™)
CO (g) 2108.5~2180.1 cm™
NO; (g) 1561.5~1659.9 cm™
HCI (g) 3996.5~4142.1 cm™
HF (g) 2700.1~3013.9 cm™
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Fig. 4. Calibration curve of CO, NO,, HCI, HF gas. (a) CO calibration curve (b) NO, calibration curve (c) HCI calibration

curve (d) HF calibration curve
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Fig. 5. Absorbance spectra of Urethane. (a) Start of combustion (b) Middle of combustion (c) End of combustion



234 Nam Wook Cho, Won Bo Cho and Hyo Jin Kim

650 1150 1650 2150 2650 3150 3650 150

Wavenumber (cm-1)

1 s + + + +
650 1150 1650 2150 2650 3150 3650 a150

of 5 ppmeZ ZAE AL &4 AL HF% _%7]
o ZZFHANT FHEHE SHHA
AR, Urethane®] 7Z-$-oll= A4 €714 -.‘-,’—‘H 7}./.:
£ AEHOZ MEHE 2AS 91 T F Ut 2
22 PVCE Aol Fig. 6914 R A e dAx
U/“ 2HEHo] 2| Q). AA Al AekoA A
Fig 591X 9} izt 7FR 2 54 g digelx] 7]
% OHSE COy7F el AR Urethane?t PVCE °F
7 OE AL 39 3 £ e, Cox i %7
ol 77 ppm2 2 fFAFSHA USARE, A4 Fh=
127 ppm & 2 Urethanedl] ¥ & g o=z 22
FES 2AE o, HCIY) ZA$dle 94 27 191
ppmollew  F7lole 628 ppmolt A H AT
PVCE Urethaneol Y314 B2 HCIE Wi&sl= A&
2 FelE ) A3 HFSF NO,7F A &4 5
ofy g Ao 2 gAY o] AIE B¥ PVCE
HClo] =& F%2 YobA uf$- X" Z 0|3, Urethane
$-ol = HF, HCl, CO, NO,7} X|&3 0 & njZ5
= 54E 7K AT E2ksY /o 73l 7kEE
TEHOE Ul$ 52 Tt wiEHE Aoz g9l

3 FTIR spectrometerS

‘Wavenumber (cm*-1)
©)

Fig. 6. Absorbance spectra of PVC. (a) Start of combustion (b) Middle of combustion (c) End of combustion.
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