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Case Study of 1-bromopropane Exposure Assessment During Aircraft Disinfection
and Seat Cover Replacement Work
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ABSTRACT

Objectives: To evaluate the levels of exposure to organic compounds during aircraft disinfection and seat cover
replacement operations.

Methods: According to the working schedule, organic compounds were collected using activated carbon tubes
and then analyzed by GC/FID and GC/MSD.

Results: In the disinfection task, the main substances listed in the material safety data sheet (MSDS) of the
disinfectant were not detected. However, 1-bromopropane, which had been used in the previous task of replacing
seat covers, was detected at a level of 2.37 ppm at the measurement time. During seat cover replacement,
bonding workers were exposed to 2.48 ppm on an eight-hour time-weighted average, and seat cover replacement
workers were exposed to 0.22 ppm.

Conclusions: It is necessary to ensure the reliability of MSDS. A work environment management system is
necessary when different companies alternate working in the same place.
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Table 1. Working conditions and workload
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Chromatography/Mass spectrometer, GC/MSD,
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Morning

Afternoon

Working time

Temp. /Humidity
Bonding

Replacing of seat cover

Ventilation

10:00~11:30
23.4C / 41.9%
234 seats (zones B,C, and D)

zone C and D remove/cover(174 seat)
zone B remove(60 seat)

natural + air—conditioner

13:40~15:00
28.6°C / 39.1%
134 seats (zone E)

zone B cover(60 seat)
zone E remove/cover(134 seat)

natural

% natural : 70% of the aircraft's doors were opened
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Main

entrance \v4

Figure 1. Working area of aircraft (Boeing 747), sampling point (&), and opened door (A)
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Table 2. Analytical conditions for GC/FID & GC/MSD
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o] 5704 AFTE AlZolA= HCFC-141b,
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19

GC/FID GC/MSD
Instrument Agilent 7890B Agilent 7890A/5975C
Column DB-WAX Ul (30 mx0.25 mmx0.5 um) HP-BMS (30 mx0.25 mmx0.5 um)
Injection Volume 1 ul, split ratio 50:1 Volume 1ug, split ratio 150:1

Constant flow 1 md/min Constant flow 1 md/min
Oven Initial 40°C, rate 8°C/min, 240°C(10 min) Initial 50°C(2 min), rate 10C/min, 300°C(15 min)
Etc. Retention time : 3.73 min Scan range: 20~ 550 m/z
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Table 3. Exposure levels of organic compounds in aircraft disinfection job (Unit : ppm)

Aircraft A Aircraft B
(HCFC-141b) (1-bromopropane)
N’ Ik Result N T AMT (SDY) Min~Max
Worker 2 20 NQ! 2 30 2.37(0.05) 2.34~2.41
Area 4 20 NQ 4 30 4.23(0.77) 3.43~5.12
Total 6 20 NQ 6 30 3.61(1.13) 2.34~5.12

"N: number of samples, 1T: sampling time(min), *AM: arithmetic mean, *SD: standard deviation, "NQ: not quantified

Table 4. Comparison of composition based on manufacturer information and composition from GC/MSD analysis

Compounds by manufacturer inform
(contents at MSDS, %)

Compounds by GC/MSD analysis
(area% by GC/MSD)

Cyclohexane (89.85)
Polysorbate80 (8)
Deltamethrin (1.5)

Butylated hydroxytoluene (0.2)
Acetic acid (0.45)

Aromatic hydrocarbons (95.7)
N-Methyl-2-pyrrolidone (2.6)
Deltamethrin (0.3)

Butylated hydroxytoluene (0.3)

“area%: ratio of the area of the specific substance peak to the area of all detected peaks within GC/MSD analysis

500 ppm). 1-BP2 GC/FIDOA HFFAS 24
FHEA oftt. FAAIZHEE 308) 89t £
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QitKTable 3).
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= ItkTable 4).

2. A7 H wHEHO| HItEut

A 7] YWoA 1-BP2 HEEHA &t
ZAAZ}; & 199 Algs B2 72 555
Aolth. A ZFoflA A JATs<t 1-BP
9] 7lotE kErES 29%AAONA 9.09 ppmO]
WA ZAJANA 0.69 ppm ©IATt. 2
T oA Ed ZAARY] 1-BP =E&5F(7]5HE)
< 6.74 ppme|3A, FHAAH WA AJA = 0.54
ppmO|AtHTable 5). 2% 4 5 ZQojx & 2t

Table 5. The concentrations of 1-bromopropane by task and ventilation (unit : ppm)

Timeline N Typet  Time® GMSGSD' Min~Max Job
Before the task 6 a 15~16 NDT ND -
_ 3 p 85 9.09(1.81) 5.98~17.94 Bonding
Morning task ;
6 P 85 0.69(1.37) 0.44~1.04 Replacing of seat cover
4 p 84 6.74(1.94) 3.78~17.22 Bonding
Afternoon task .
6 p 84 0.54(1.47) 0.32~0.86 Replacing of seat cover
After the task 8 a 90 0.67(1.88) 0.28~1.74 -
After ventilation 8 a 37~41 0.09(1.98) 0.02~0.16 -

N: number of samples, Type: a (area sample), p (personnel sample), ‘Time: sampling time (min), *GM: geometric mean,
"GSD: geometric standard deviation, TND: not detected (€0.04)
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