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An Evaluation of Exposure to Petroleum Based Dry Cleaning Solvent
Used in Commercial Dry Cleaning Shops

Jee Yeon JeongjF * Gwang Yong Yi - Naroo Lee * Byung kyu Lee - Bong Yeon Kim * Kwang Jong Kim

Occupational Safety and Health Research Institute, Korea Occupational Safety and Health Agency

In previous report, we presented that petroleum based
solvents used in dry cleaning shop was almost similar to
stoddard solvent defined by ACGIH and NIOSH, and the
occupational exposure standard of stoddard solvent could
be used in total exposure assessment of those solvents.

The specific aim of the this study was to evaluate of the
solvent exposure used in commercial dry cleaning shops by
using occupational exposure standard of stoddard solvent.
We conducted first survey of 8 self-employed dry cleaning
shops and 5 factory type dry cleaning shops from July to
August, and second survey of the same shops from October
to November in 2002.

The exposure concentration to the solvent during loading
and unloading activity of vented dry cleaning machine was
489.2ppm(GM), 270.3ppm(CM), respectively, which was
almost excursion limit(500ppm) of ACGIH, and exceed the
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ceiling limit(312ppm) of NIOSH. The time-weighted average
(TWA) worker exposure to the solvent was 21.3ppm(CM) at
self-employed shops, 20.7ppm(GM) at factory type shops on
first survey, and 31.1ppm(GM), 33.7ppm(GM), respectively on
second survey. The TWA exposure concentration of workers
with spotting and cleaning machine operating job was
25.4ppm(GM), which was 2.9 times higher than the TWA
exposure concentration, 8.8ppm(GM) of press workers. All
TWA exposure concentrations was lower than OEL(100ppm)
of stoddard solvent. We found that the most heavy exposure
process at dry cleaning was loading, unloading process, and
the vent of dry cleaning machine was the main emission
source for workers exposure to petroleum based solvent.
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Table 1. GC analytical conditions for personal and area samples

Item Condition
Instrument HP 6890A, Hewlett Packard
Split ratio 50:1

Injection volume 1.0l

Column
Carrier gas
Temperature

Detector

J&W DB-VRX, 60m x 250£mx 1.40zm

N2, 1.3 ml/min

Injector : 250C, Oven : 110°C, Detector : 250 C

FID

&7, AAd, A 5 294
N 571 = EHEFE F71E sl Al
AN FE AFH A AT AlEAH
7F it &IR100mgS0me)> SA] &F
e PR 2o dEste] Adde
FHASAAN 309 ool FAstolt:
R S H5S EEste] 05
(] olsetrT B3k el o gzt
H AlEE A% AAFsk] 300 ]
A inserte]] ¥ TR ©]E tHAl GC
& Hlojolef Yol FHEA s1laL w4
7L % 19 gk

o ZApel| AR AARE HUEH 7]
7] & Multigas monitori= ) 1271 A4
oAl At 7HA(20% oPhOoE ARE
A&ANF sl A 4 Sl AnlolH,
Organic vapor meter®] 739~ 17 X|Hof|A]
HA 1R AR {7184 5715 53
g7 Q= o)t webA AlEY] 7hs
A9 7184157 wiEEAE W7k
QaME FAlel o 7 A5de] 2y
&o] I 37| wliZol Multigas monitorE
AR, AR ARAEHE -
Z571) 75 QS SRl v
st AEE gelslof sp7] wizel 1%
ASR 248 4 3l Organic vapor
meter® 573 3F3ATh

1. AlE] 7FEA] AlEReA] silEEA

Al EHNEES AMSh= AlE 43
213 A = Qe AlgE AR &
8] BAE =], A =8 12kg 15kg

20kg, 30kg S0kg &S] AEZ|7} Al
Zoll ek AR ARe] A A
Al HHE AE)= nuiglon, o] F2
th20kg S0kg Zt 1t)E ALt 2007}
B 15kg 2] AE7)900

AEEe] st AAe 5 AEES Al
E7le] Wi 7hsS A Heu AEY)
1 3] 7Ve P& ] AA8] AR |
b5, 1AF AL i 22F S 22 Al
g g, 2] S AAAY S
A, il 2] S AXA Hrk
A P& v 285 AR 7
9] MRS oA AR shfel] wle}
S AR BE (5~ 40 B J57) A0
ok AE7 et 2719 S5 L9
o wet 77] b 5718 2 AEe
& AEE 5 QIEE 2l AAE] glo
o, 7$of w0 7 3y
AREE 2783 7 UES Hof YTt

AE] 7Vs 5 AlEkEe] 2ol9le &F
o 3| AskaA] WA= A fA HHES]
S717F AE7) w71 S A
Z &, AEE FYT AeE o
8] Wa=|A] ok A5 5717 Al v
ok 322 9 T 1= A 18 7t
A WZITRIA], AlEHE S SRl
A multigas monitor “JH] 2 5745 A7
EHIE A4 vjo|c,

HE) W71 oAl e] 7] 244
g el d# ZeE

M
>

i
rr

166.6ppm 0= ME7| 7FsA] ofFe] &
HE Z717F A0 2 wjE Ak
N
[e)

A 7l viEEE SHE
THYE 64.3~5472ppm 02 Ok 9l
o] FEAlolE BTk w7 FHelA Hi

1€ Z719] Fxatold] Fg
o7 = A7 Y
o] F57, AlE]
B= L)
Afolo]]
AlSHA]

2

k

i 1o
rlr
rupy
i,
[m
o|X

o

o
e
ko
=
rlr

o
e
b

>

v}

o

=L Ao
b

|

b i

o

o

19

4
30
[o
=
2
2 olr
-
-0,
[}

o
1o
toty

£
)
ko
ro,

1 o

ot (0 o e b

(e T
o 2
:
N

k=

E

NS 7Fsdhe 6%
T Ao 573
A 13.2ppmO| 2L
30.9ppm O FARETE FT- Aol
X SR B9 Mg STHARGFR
Solt) YR))ellA Sk Al &l
E9 wlds AvR= 7|eFEte] 5.5ppm
o]lal SAA=2] H9l= 1.4~159ppm
o2 Uehstt

YA Ft s R
olfr= AIEY] 7Vl FUTE B A
el 248 sARE F9197F ¢ds)
HeE]A] ot F7)7F AL Q7] wiEo]
ok AE7] F91 22 7R 7
7 AAEZ =] §lof L AFeE S
A&H oz LHES| wZH 7 Ho] Uy
5Ad0] ZhasiAl =, AlE7] 7HsAl Al
ggo] s|dshiA] WAEH: WEoR
3l =ebdst S Ae SHE
S7V7F Ao} Yot T7EeQ10 R 285
L SASITk

T 25 AEY] 71T R RelA
HiE=E SHE S717F A9 AAel
oje JFS wA=A BAFT] 93

offt
(o
&

AE7I
=2 718k
=36~

A

)

y
wle =

)
[N
[oZ
N

i
oL

o
4
ey

N

w

Table 2. The Concentration of airborne petroleum based solvent at main locations
during one ary cleaning cycle of vented machine

(Unit:ppm)
Location N GM GSD Range
Loading door 13 132 2.0 3.6~309
Vent 21 166.6 1.8 64.3~5472
Background 8 55 1.7 14~159
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Fig 1. The distribution of airborne petroleum based solvent concentration at main
locations during one dry cleaning cycle of vented machine.

A7) 1 3] 7FsA] AR w71 T
7, AU S5l A 24
o] thelA A F7st Adjelct. H7}
oV Al A9 FHE 7k
AE71E 15 ke 30]910m, AEHA 7]
221014 m(7.5m x 5.2m x 2.6m)°| 31T}
T% 2004 BH wj)ael M wiEEE &
HE Z71s W3l SR Algka g1t
A1 Aol felx] Ssh SHE
7] w5 WslRle] 4ds] Ak
ok = QI w7l ST} oA H
OB AR Aol E A Aol
Aol FE7F oA AL e & 9l
= o= w71l WiEd S717F %
Aol YA Fhtso] F5E T
7131 s & & Stk

o] J7}e] 75 S7471kke] ofFHolet
Al AAE BE AT 9 207 5
o] 7o) Qli= AEIE w7 |TtellA] Hi
=9 SHE 7] A5 e Uz g
AH Aol opofa] AlERA SR elA
O] EHIE 5 o] B8 21 e
Hlgl] 227k Aol ARk vj7 | A
s SHE Z717F AEtade] &4
E 7] 5ol W 2 9% A 8

9l o] shisit.

o

P

¢

2 At AR a7 EHE
w725

1) MEZ[o MEHE Felload) ¥ U=
(unload) ZHHAl =E2HT
Organic vapor meter& AR3-8}0 A€
710l ke 781 9 Al Zale] &
Azt AHA FHE wE37) S 4

10000

13 3), ol ASle] A AEA)
219 % 02 wEo] QolH 74 1
o] w39 5 gl A90% Py
et

H7EVE AE7) B AEERE 15 ke

o]l B7VIA] NEEZE 2F 10 kg
TR 278 3] AE)el Felst
Zio] ofue} 23| 2 trojA] AE]e] &
o 2 AU SIS MEE F3A1e] #H
1 e EEEE 489 2ppmO| T, AEFES
7= 2919] H11 55 270.3ppm
o2 Al 2R £ 2IA9
wEEEF N o) AlE] Qe 1
SRR EARIL Sl A HE ¢
T 3717F AlEze] F4EwEA 1 F9)
ukE AE] Hho® whA] 1hor] wjiel
Aoz RHolu olzjst 43RS Eamest's
o] HEZ A MEE thoZ ZA}
st Azte} fAlst Rl HQITHEamest
et. al,, 2002).

AEZ]el AEE-g FYeks AIE B
AEro] ehae F AEE-S Al the A
270 ¥ AAAE AE] 45 Al
S Ak A el wet Ajo]
T S F Qo Uit sitellA] 10
Afole]l LAl ek,

el AREEE AEAS A

Concentraion(ppm)

—&— Vent
~+O+ Loading door
—-w¥— Hanger

Elapsed time(min)

Figure 2. The real time monitoring results of airborne petroleum based solvent
at main locations during one drycleaning cycle of vented machine.
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Figure 3. Operator exposure to petroleum based solvent during loading and unloading
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Table 3. Airborne concentration of petroleun based solvent at main locations in drycleaning shop
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Location
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First 6 73 22 25~23.1 11 9.5 1.4 63~18.5
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All 14 10.7 1.9 25~23.1 18 10.8 2.0 3.5~53.6
First 6 223 1.9 12.8~65.3 6 20.8 1.3 142~31.2
Vent Second 6 33.5 1.6 19.5~67.2 6 36.8 24 13.1~94.9
All 12 273 1.8 12.8~67.2 12 27.7 2.0 13.1~94.9
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Table 4. Time-weighted average worker exposure to petroleum based solvent (Unit : ppm)
Type Task N GM GSD Range

First survey 13 213 1.3 16.5~34.1

Self-employed Spotting-operating-pressing Second survey 12 311 13 208~45.2

Total 25 25.5 1.4 16.5~45.2

First survey 11 20.7 1.7 9.0~50.1

Spotting-operating Second survey 8 33.7 13 25.9~48.2

Total 19 254 1.6 9.0~50.1

Factory type

First survey 12 6.8 1.6 3.7~154

Pressing Second survey 15 10.8 2.1 3.4~26.5

Total 27 8.8 1.9 3.4~26.5
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