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A Survey on the Management of Chemical Substances and Airborne Concentration
in Laundries Exposed to Organic Selvents
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This study was conducted to identify the current status of
occupational safety and health by checklist and to evaluate
the airborne exposute to chemicals and to provide the
appropriate recommendation for safety and health of
laundries, A total of 20 laundries located in the Gvungi
district area were surveyed from July 20 to September 15.
2000.

The prevalence of laundries having a stove and gas range
were found to be 25 % and 55 %. respectively. Smoking is
not allowed in 60 % of the laundries. Only 10 % of dry-
cleaners were isolated. Ventilation systems in laundries had
not been annually inspected. Most of the workers didn't put
on respirators, MSDS were not available, and storage bottles
did not contain warning labels. The bulk samples of dry
cleaning agent include many chemicals that are not con-
trolled by the MOL in Korea. The detected airborne organic

xvlene, m-xviene, o-xylene, perchioroethylene, and 2-butoxy
ethanol. The airbomne concentrations of organic solvents were
much less than the occupational exposure limits proposed by
the Ministry of Labor(MOL) in Korea. But the concentrations
of benzene exceeded the TLV of ACGIH.

This study showed that the current status of occupational
safety and health was not appropriate for workers in
faundries. It is recommended that laundry workers should be
educated for the treatment and storage of hazardous organic
solvents to improve the occupational safety and health of the
working environment as well as MSDS usage. Also, extended
research and survey for the otganic solvents that are not
controtled by the MOL has to be conducted.
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Table 1. Instrumental conditions to indentify components of drycleaning solvents

Items Condition
Instrument GC/MSD
Injection mode Split (100:1)
Injector temperature 300 C
Oven temperature 90 T
Detector temperature 350 C

Carrier gas rate

Column

Electron energy

Database for serching mass spectrum

He (0.702 m{/min)
HP1 (50 m X 0.2 mm)
70 eV

Wiley 138 Library
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Figure 1. Total ion chromatogram of a drycleaning solvent by GC/IMSD.
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Figure 2. Mass spectrum of undecane.
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Table 2. System and operating condition of gas chromatographc

Items Condition
Instrument
Gas chromatograph HP 5890-1I, Hewlett Packard
Detector FID (Flame Ionization Detector)
Column SupelcowaxM 10 (30 m X 025 m X 025 m)

Operating Conditions
Flow rate
Injection volume
Injector mode
Injector temperature
Detector temperature

Oven temperature programming
Initial temperature
Initial time
Programming rate
Final temperature
Final time

HP 5890-11, Hewlett Packard

FID (Flame Ionization Detector)

SupelcowaxM 10 (30 m X 025 m X 025 m)
N2 (30 ml/min), Air (300 m{/min)

7y

50 C

3 min

18 C/min
160 C
1.5 min
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Table 3. The items about safety management in the laundries

Items No. of laundries(%)
Workers 2% 1-371
Workers exposed to organic solvents 1.5 1-3
Area (1) 26% 20 - 50T
Working hours (hrs.) 14 12 - 15
Exposure duration of organic solvent (min.) 95 40 - 210
Number of exit
1 12(60)
=2 8(40)
Number of fire extinguisher
0 1(5)
1 4(20)
=2 15(75)
Education for industrial hygiene and safety (N) 19(95)
No smoking policy (N) 12(60)
Cooking in the laundry (N) 11(55)
Ground connection of drycleaning machine (N) 20(100)
Airconditioning system (N)
Summer
Natural and electric fan 17(85)
Natural, electric fan and airconditioner 3(15)
Winter
Steam boiler 12(60)
Oil stove 3(15)
Gas stove 2(10)
Petroleum boiler 2(10)
Central heating system 1( 5)

" Median
T, Range

N

N 926 %oldet 181 TFHeEe]
178 9= 1271 L4260 %))tk
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Table 4. Number of laundries for chemicals and waste management in the laundries

Items

No. of laundries(%)

Isolation of drycleaner
Warning sign on the wall
First aid kits
Notice for MSDS
Providing MSDS from distributor
Warning sign on the bottle
Label on the bottle
Storage in the cabinet
Disposal of waste bottle
Disposal by regulation
Warning sign on the waste container
Type of waste container

Plastic

Metal

2(10)
1(°5)
12(60)
0C 0)
0( 0)
0( 0)
9(45)
1(°5)
15(75)
12(60)
0( 0)

14(70)
6(30)
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Table 5. Analysis of organics solvent component in drycleaning solvents

3. MEAUS] 718 R7ISH s&

A9 4900l TE FI1% 47
EAl 59 7IskE )} V|sREuA
Table 67} Tt

371% 7718AY RleE HeE T
+ benzene 1.43 ppm, toluene 0.47 ppm,

p-xylene 0.27 ppm, m-xylene 0.16 ppm,
o-xylene 0.15 ppm, perchloroethylene 0.91

FF

ppm, 2-butoxy ethanol 0.12 ppm©] $IT.
o A 9N SE RS F7F 1%
A9 371%F B w55 gy FH
] benzene 1.19 ppm, toluene 0.38 ppm,
p-xylene 0.11 ppm, m-xylene 0.11 ppm,
o-xylene 0.14 ppm, perchloroethylene 0.73
ppm, 2-butoxy ethanol 0.08 ppm©] It
Selo|2d7] FHAAY B F=

Orgenics drycleaning solvents*

Solvent A (%)

Solvent B (%)

Solvent C (%)

Aromatic hydrocarbons
Benzene
1-Ethyl-2,3-dimethyl-benzene
2-Ethyl-1,3-dimethyl-benzene
2-Fthyl-1,4-dimethyl-benzene
4-Fthyl-1,2-dimethyl-benzene
1-Ethyl-2-methyl-benzene
1-Ethyl-3-methyl-benzene
1-Ethyl-4-methyl-benzene
1-Methyl-3-propyl-benzene
Propyl-benzene
Toluene
1,2,3,4-Tetramethyl-benzene
1,2,4,5-Tetramethyl-benzene
1,2,3-Trimehtyl-benzene
1,2,4-Trimehtyl-benzene
1,3,5-Trimehtyl-benzene

Aliphatic hydrocarbons
Butyl-cyclohexane
Cyclohexane
1-Ethyl-2-methyl-cyclohexane
Decane
2,3-Dihydro-4-furan
2,4-Dimethyl-heptane
2,6-Dimethyl-nonane
2,6-Dimethyl-octane
Dodecane
2-Methyl-decane
8-Methyl-heptadecane
2-Methyl-nonane
3-Methyl-nonane
4-Methyl-nonane
4-Methyl-undecane
Nonane
Undecane

1.10
1.42

1.07
1.80
1.80
4.16
234
2.12

8.22

1.28 -

- 1.16

- 1.37
1.13 3.17
211 171
237 2.10
3.15 1.98

- 1.54
1.70 1.86
1.73 1.12
1.23 -

- 1.19
2.89 -
8.46 239
535 5.69
2.39 1.46
1.86 5

12.07 10.07
2.55 -

= 3.53

- 2.50

- 1.91

- 1.31
2.07 1.86
2.10 2.10

- 3.04
7.16 =
2.16 7.82

. Components less than 1.0 % were excluded
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Table 6. The concentrations of airborne organic solvents in the laundries (unit : ppm)
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Organic solvents

Airborne organic solvent concentrate

No. GM GSD
Personal air sampling*
Benzene 17 1.43 2.63
Toluene 17 0.47 329
p-Xylene 7 0.27 2.39
m-Xylene 10 0.16 2.59
o-Xylene 12 0.15 1.94
Perchloroethylene 16 0.91 2.60
2-Butoxy ethanol 2 0.12 1.38
Area sampling T
Work table
Benzene 18 1.19 2.83
Toluene 18 0.38 2.94
p-Xylene 9 0.11 3.36
m-Xylene7 11 0.11 2.67
o-Xylene 13 0.14 2.00
Perchloroethylene 17 0.73 274
2-Butoxy ethanol 2 0.08 1.31
Drycleaning machine

Benzene 20 1.48 3.09
Toluene 18 0.35 2.76
p-Xylene 7 0.20 2.93
m-Xylene 10 0.19 297
o-Xylene 13 0.15 235
Perchloroethylene 18 0.95 3.00
2-Butoxy ethanol 3 0.14 1.27

No.: Number of chemicals detected in drycleaning solvent

GM: Geometric mean
GSD: Geometric standard deviation

* TWA concentration of one sample from each laundries
T: Area concentration of one sample from each laundries

+ benzene 148 ppm, toluene 0.35 ppm,
p-xylene 020 ppm, m-xylene 0.19 ppm,
o-xylene 0.15 ppm, perchloroethylene 0.95
ppm, 2-butoxy ethanol 0.14 ppm®]ITtt.

T A7 TR =270 100
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NEE 2] ot =9 w271E
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2-butoxy ethanol=>- 0.08 - 0.14 ppmO.Z =
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