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— Abstract —
A Study on Worker Exposure to Organic Solvents in Korea

Nam Won Paik, Young Hwan Lee, Chung Sik Yoon

Industrial Health Program, School of Public Health, Seoul National University,
Seoul, Korea

Korea has been rapidly industrialized during the past 35 years. During this period, Korea has
emphasized only production and workers health has been ignored. Workers are most frequently
exposed to organic vapors, such as thinners. This study was performed to evaluate worker exposures
to organic solvents by size and type of industry. Results are summarized below.

Workers were exposed to mixtures of toluene, xylenes, trichloroethylene, n-hexane, acetone,
methanol, n-butanol, n-buty! acetate, and MIBK. Considering additive effects of the compounds.
exposure indices (Els) were calculated. It was found that worker exposures to organic solvents were
highest in small industries and lowest in large industries. During a day shift, the highest exposure was
indicated 3 - 5 p.m. in the afternoon. Workers in small industries had potential exposures exceeding
permissible exposure limits for organic solvents. Local exhuast systems were inappropriate and respi-
ratory protective devices were not supplied to the workers in small industries.

Neither program for safe use and storage of toxic materials nor program for respirators was found
in any of the plants investigated.

Based on the results of the study, workers of small scale industries should be considered first in
industrial health.
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Table 1. NIOSH method number by materials sampled

and analyzed
Material Sampled NIOSH
/Analyzed Method No.
Acetone 1300
n-Butanol 1401
n-Butyl Acetate 1450
n-Hexane 1500
Methanol 2000
MIBK (Methy! iso-Buty! 2500
Ketone or 2-Butanone)

Toluene 1500
Trichloroethylene 1022
Xylene 1501
3. BHEAZH

A7 EHEAE FH37] A3 6A3L ol A
BE AN, =T AME FEUNE B 9
st 124382 B

4. X2o| BAEY 4

2@ gel BXE e 3 P £X
7 AR FEEgenz gEX2A JISEFNE
Adstn F=HAE AASAT REEe] E3o)
Efgdolung Artatge 9% x=&A4 (E]
Exposure Index) & t}&3} #o] A&
(ACGIH, 1997).

=235 (B =
Cl + CZ + CS e 4 Cn
T1 Tz TS T“

A7 C, : B3 n o FF 5%
T,: 3 n 9 TLV

A9 =257 1" 29 BEaU 84 5
7t HEETE 20 Ao g HrEisih

Al8AFH WYl g Aol RolE Hrlsr) 9
o] JIAAES F2AIRd oF ENAMNE ¢-
test2 A sta] Brlett (o]FF, 1985).

. & & 0@
1. Ay v

F 24009 NEBEE AR 2 F 1700
TEAY] FEAAANN 2HE M EHT U
2 T470e AN AHF F2AE Ee 1Y
Ag) Atk FLA R 7IJAIRY 0§ H2go
2 AF3ct. 224 =& FHristede A
A&7t AAsERE Hrld doirde AAAR
o ARE Mttt FFARE a9 ‘%
2 % ¥ ' Ao (%%, 1998, ACGIH,
1997). 22x4g°] HFde #7848 A
toluene®} xylenec] 713 £3] AMESHU T, 21 9
o trichloroethylene, n-hexane, n-butanol,
n-butylacetate, MIBK % methanol ¥°] A}
4HAt oI K71&Al] A »|F ACGIH-
TLVsE ¥ 3'3 Zth AsAwde]l {7144
Txo rAe d%E HrEr] Y3t AAr R
Far gl oY ANRE t-testZ HAT AT &
% Aole AU (p { 0.01).

2 MRYHER 2 2ETE

222 ZEFAXNA 7Y ARE ol E3ld
A TREE B diZi]eld 3E x=gX47)
0.006-0.122A4 7 Wk FATE AL ¥
gPAAM e HE =2X57F 0.35-0.4184 73
=3t ¥H F47Y AREALS HE =E3ASTL
0.01-0.242A4 W74z GA7Ide F3toldl
EE ARIFA HFE &R 57 1Rl ng 3
2528 2= gt '

Elevatorg& Az3te T2 ZAA_ALT A4A
e 2 4y 2210 x&A5E 0.001 -
0.011 (HF 0.006) 010 FHANY 2249 =
A FE 0.26-0.42 (FF 0.35) 24 F 60ue] =}
o]7} 2AAt}). Silk screen FTHAME A7 22
Ak AAEEYA 22 =E2ALE 7



0.004-0.027 (B@ 0.015) % 0.25-1.15 (HF
0.41) 24 <F 30uRs} zlol& HFTH
A4 FRel met o]@A 2 Aoz} de dHE
THa 2 f19le] it
AA, dZIdeMe 7 4% A disly
214 Adeix] @3 AR HAAAE 18 A

o] Sl ol2l@ FHele frIAlde] gAY of
+ #&3c o AMIHL VI felnz
H71holM & AN e I EAAAL QA
£ & 3 ¥EdA AN e o oy
d7idel e oleg BAE ofv] WHYMeH 2
Foug t o)/ BH7A Bt Bilo] gt

Table 2. Summary of worker exposure to organic vapors by type and size of industry

Size of Type of Industry Organic Type of Sampling Exposure Index (EI)
Industry and Process Vapors Found  and Number GM*  GSD** Range
Elevator Manufacturing : Toluene, Personal 8 0.006 1.25 0.001-0.011
Spray Painting Xylene Area 9 0.005 1.50 0.001-0.012
Parking Facility: Spray Toluene, Personal 2 0.12 1.10 0.10-0.13
” #  Mixing Xylene Area 6 0.47 1.34 0.15-0.68
Large Room Area 6 0.05 1.20 0.001-0.06
Show - Case Maker : Toluene, Personal 9 0.015 1.63 0.004-0.027
Silk Screen Xylene, Area 4 0.005 1.60 0.001-0.009
Acetone,
Methanol
Electronic Parts, Trichloro- Personal 33 0.20 1.75 0.06-0.73
PCB Panel ethylene, Area 14 0.25 1.48 0.13-0.50
Manufacturing: Printing, Toluene
Degreasing
Automobile Parts n-Hexane, Personal 29 0.01 4.00 0.004-0.13
Mid-sized Producing & A/S: Toluene Area 27 0.02 2.00 0.01-0.08
Painting
Publishing: Printing n-Hexane, Personal 61 0.21 1.81 0.01-1.13
Toluene,
Trichloro-
ethylene
Acoustic Instrument n-Hexane,  Personal 19 0.24 1.38 0.06-0.70
Manufacturing: Bonding Toluene Area 4 0.09 1.22 0.05-0.12
Small & Elevator Manutacturing : Toluene, Personal 3 0.35 1.20 0.26-0.42
Sub-contract Painting Xylene
Show-Case Toluene, Personal 6 0.41 2.59 0.25-1.15
Manufacturing : Xyiene, Area 4 0.19 1.84 0.12-0.51
Silk Screen n-Butanol,
n-Butyl-
acetate,
n-Hexane,
MIBK

GM* : Geometric Mean
GSD** ; Geometric Standard Deviation
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Fig. 1. Worker exposure to organic vapors by size and type of industry (Results of Personal Samples).

Table 3. Korean occupational health standards and ACGIH-TLVs by material

Korean Standards, ppm ACGIH-TLVs, ppm
Material
8-Hour TWA STEL 8-Hour TWA STEL

Acetone 750 1000 500 750
n-Butanol - Skin 100 150 - C50
n-Butyl acetate 150 200 150 200
n-Hexane 50 - 50 -
Methanol - Skin 200 250 200 250
MIBK (Methyl isobutyl ketone) 50 75 50 75
Toluene - Skin 100 150 50 -
Trichloroethylene 50 200 50 100
Xylene (0-, m-, p-isomers) 100 150 ‘ 100 150
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