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Example of Air Exposure Assessment for Fire Extinguishing Agent Residues
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ABSTRACT

Objectives: This is a case of air exposure assessment conducted after researchers complained of headaches and
odor due to residual substances from fire extinguishing agents spread throughout the laboratory due to a
malfunction of the fire extinguishing facility.

Methods: A component analysis was conducted on the residual substances of a fire extinguishing agent spread
in a laboratory using Py-GC-MS (pyrolysis gas chromatography mass spectrometry) at the research institute's
own central equipment research center. As a result of the component analysis, several types of substances were
detected. Among these, five types of substances subject to work environment measurement in the aromatic
hydrocarbon series, which can affect headaches and odor, were selected as substances subject to exposure
assessment in the air, and the measurement and analysis methods of the target substances were conducted in
accordance with the KOSHA Guide for each substance.

Conclusions: The measurement results showed that all 5 types of substances were not detected at locations A,
B, and C. This is believed to be the result of the residual substances in the fire extinguishing agent being measured
when approximately two months had elapsed after being exposed to the test bench, and the substances already
exposed had volatilized and disappeared. In this survey, it is believed that the measurement process is more

important than the measurement results.
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Fig 1. Area sampling measurement location within the
laboratory

Table 1. Aromatic hydrocarbon-based substances subject to work environment measurement among fire extinguishing agent

residues
N Substances subject to Measurement and
Extinguishing agent Detected K . Samoli d vsi hod
estilies, 6oL substance” work environment ampling media analysis methods
’ measurement (KOSHA-Guide)
Propylene Benzene A-69-2019
Benzene
Toulene
m-Xylene Toluene Small activated coconut A-72-2019
Styrene charcoal
Cumene 6x76m, 100/50mg, 20/40,
Isopropylbenzene m-Xylene Sigma-Aldrich, 20267-U A-73-2019
m-Methylstyrene
p-Sopropyltoulence
Dipentene Styrene A-70-2019
Indene
0—Cresol
Isopropenyltoluence XAD-7 specially treated,
1-Methylindene o—Cresol 6x90mm, 100/50mg, A-74-2018
Bisphenol A Sigma—Aldrich, 20349
"Detected by Py-GC-MS (pyrolysis—gas chromatography/mass spectrometer)
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Table 2. Work environment measurement results

Measuring
Company institution Worker
Unidentified
chemical
exposure
T complaint of
) illness
Work stop Analysis of
/ Indoor causative
ventilation substances
. l
Analysis of Work
causative environment
substances measurement
A ;
Safety Return to
confirmation quk aﬁer
satisfaction

Fig 2. Work environment safety assessment through
exposure assessment, schematic diagram
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Substances subject to work

. Measurement location
environment measurement

Measurement result OEL(TWA) of MoEL"

Benzene A B, C
Toluene A B, C
m-Xylene A B, C
Styrene A B, C
o0—Cresol A B, C

Not detected 0.5 ppm
Not detected 50 ppm
Not detected 100 ppm
Not detected 20 ppm
Not detected 22 mg/m?®

"OEL(TWA) of MoEL : Occupational Exposure Limit (time-weighted average) of Ministry of Employment and Labor, Korea
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