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ABSTRACT

Objectives: This study was performed in order to compare the average levels and similarity of occupational exposure limits in
South Korea, the U.S., the E.U., Germany, Japan and Finland.

Methods: In this study, occupational exposure limits (OELs) for one hundred and seventy seven hazardous substances which are
managed in the workplace by the Occupational Safety and Health Act in South Korea were matched with those of other countries.
The units for the exposure limits of the same substance (identical CAS number) were unified and the exposure limits in each
country were compared with threshold limit values (TLVs) of the American Conference of Governmental Industrial Hygienists
(ACGIH) using a geometric mean method. Geometric similarity was calculated to assess the association by each country.

Results: The exposure limits according to ACGIH TLVs in South Korea, the E.U., Germany, Japan, and Finland were 148, 37,
76, 90, and 110, respectively. When using TLVs of ACGIH as a standard, the geometric mean ratios of Germany, Finland, the
E.U., South Korea, and Japan were 0.79, 0.80, 0.82, 1.19, and 1.27, respectively. Geometric similarity with TLVs of ACGIH was
highest in South Korea (0.75) followed by Japan (0.56), the E.U. (0.52), Finland (0.50), and Germany (0.46).

Conclusions: Through the comparison of levels of OELs and similarities among South Korea, the U.S., the E.U., Germany, Japan,

and Finland, we could better understand the characteristics of occupational exposure limits by country.

Key words : occupational exposure limits, threshold limit values
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Table 1. The lists of occupational exposure limits selected for this

study
Country Agency Year
South ..
Korea Ministry of Employment and Labor 2012
American Conference of Governmental
USA Industrial Hygienists (ACGIH) 2011
Scientific Committee on Occupational
EU Exposure Limits (SCOEL) 2012
German German Research Foundation 2012
Y (Deutsche Forschungsgemeinschaft, DFG)
The Japan Scociety for Occupational
Japan Health (JSOH) 2012
Finland Ministy of Social Affairs and Health 2011
http:/Aww.kiha.kr/
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Table 2. The geometric mean of ratios and the geometric similarity of different Agency , using the ACGIH list as a comparison list

Country(Agency) Total no. of OELs No~  Geometric mean of ratio’ Geometric similarity
South Korea(Ministry of Employment and Labor) 702 148 1.19 (1.99/1.67) 0.75
EU(SCOEL) 187 37 0.82 (7.22/5.93) 0.52
Germany(DFG) 1115 76 0.79 (4.48/3.53) 0.46
Japan(JSOH) 216 90 1.27 (2.15/2.74) 0.56
Filand(Ministy of Social Affairs and Health) 760 110 0.80 (2.37/1.89) 0.50

* Number of substances both on the individual list and the ACGIH list.
Geometric mean of Individual list/Geometric mean of ACGIH list

Table 3. Comparison of occupational exposure limits in South Korea with USA

South Korea(Ministry of Employment and Labor, 2012) USA(ACGIH, 2011)
Substance CAS no TWA STEL TWA STEL
ppm mg/m3 ppm mg/m3 ppm mg/m3 ppm mg/m3
Nickel carbonyl, as Ni'  13463-39-3 0.001 - - - 0.05 - - -
Dihydroxybenzene 123-31-9 - 2 - - - 1 - -
zgz’sszﬁzz ‘?;SI“M";ga“ic 7439-96-5 - 1 - - - 02 - -
2-Methoxyethanol 109-86-4 5 - - - 0.1 - - -
Beryllium & Compounds 7440-41-7 - 0.002 - - - 0.00005 - -
Benzene 71-43-2 1 - - - 0.5 - - -
Fluorine” 7782-41-4 0.1 - - - 1 - - -
1-Bromopropane 106-94-5 25 - - - 10 - - -
Cyclohexanone 108-94-1 25 - - - 20 - - -
Cyclohexane 110-82-7 200 - - - 100 - - -
Acetone 67-64-1 500 - - - 200 - - -
Ethylenimine 151-56-4 0.5 - - - 0.05 - - -
Ethyl benzene 100-41-4 100 - - - 20 - - -
Nitrogen dioxide 10102-44-0 3 - - - 0.2 - - -
Sulfur dioxide 7446-09-5 - - 5 - - - 0.25 -
Carbon disulfide 75-15-0 10 - - - 1 - - -
Carbon monoxide 630-08-0 30 - - - 25 - - -
S:i?;ﬁ?d:ngs cd 7440-43-9 - 0.03 - - - 0.01 - -
Tetraethyl lead, as Pb’ 78-00-2 - 0.075 - - - 0.1 - -
Toluene 108-88-3 50 - - - 20 - - -
Trichloroethylene 79-01-6 50 - - - 10 - - -
Pyridine 110-86-1 2 - - - 1 - - -
Hydrazine 302-01-2 0.05 - - - 0.01 - - -
Hexone 108-10-1 50 - - - 20 - - -
Hydrogen sulfide 7783-06-4 10 - - - 1 - - -

*Occupational exposure limits are lower in South Korea than ACGIH
Geometric mean of ratio (Ministry of Employment and Labor/ACGIH) in this 25 substances is 2.89 (2.73/0.94)
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Table 4. Comparison of occupational exposure limits in USA with EU
USA (ACGIH, 2011) EU (SCOEL, 2012)
Substance CAS no TWA STEL TWA STEL
ppm mg/m’ ppm mg/m3 ppm mg/m3 ppm mg/m3

Nitroglycerin’ 55-63-0 0.05 - - - 0.01 - - -
Nitrobenzene" 98-95-3 1 - - - 0.2 - - -
Dimethylformamide” 68-12-2 10 - - - 5 - - -
Diethyl ether’ 60-29-7 400 - - - 100 - - -
o-Dichlorobenzene” 95-50-1 25 - - - 20 - - -
Cyclohexane 110-82-7 100 - - - 200 - - -
Aniline & homologues* 62-53-3 2 - - - 0.5 - - -
Acetone 67-64-1 200 - - - 500 - - -
2-Ethoxyethyl acetate” 111-15-9 5 - - - 2 - - -
2-Ethoxyethanol’ 110-80-5 5 - - - 2 - - -
Ethyl benzene 100-41-4 20 - - - 100 - - -
Carbon disulfide 75-15-0 1 - - - 5 - - -
2-Methoxyethyl acetate 110-49-6 0.1 - - - 1 - - -
Xylene" 1330-20-7 100 - - - 50 - - -
Toluene 108-88-3 20 - - - 50 - - -
Trichloromethane” 67-66-3 10 - - - 2 - - -
Perchloroethylene 127-18-4 25 - - - 20 - - -
Phenol’ 108-95-2 5 - - - 2 - - -
Hexane' 110-54-3 50 - - - 20 - - -
Heptane 142-82-5 400 - - - 500 - - -
Sulfuric acid” 7664-93-9 - 0.2 - - - 0.05 - -
Phosphine” 7803-51-2 0.3 - - - 0.1 - - -

*Occupational exposure limits are lower in E.U than ACGIH
Geometric mean of ratio(SCOEL/ACGIH) in this 22 substances is 0.72(5.50/7.68)

Table 5. Comparison of occupational exposure limits in U.S. with Germany, Japan and Filand

Germany<USA(n=25)

Japan<USA(n=15)

Filand<USA(n=40)

Nitroglycerin (0.2)
Dimethylformamide (0.5)
o-Dichlorobenzene (0.4)

Methylene bisphenyl isocyanate (0.9)

Methyl chloroform (0.57)
2-Butoxyethanol (0.5)

2-Butoxyethanol acetate (0.5)

Carbon tetrachloride (0.1)
2-Ethoxyethyl acetate (0.4)
2-Ethoxyethanol (0.4)
Ethyleneglycol (0.25)

Isoamyl alcohol (0.2)
Trichloromethane (0.05)

Copper(Dust & mist, as Cu) (0.1)

Nickel(Metal) (0.01)

Gasoline (0.33)"
Glutaraldehyde (0.6)
4,4’-Diamino-3,3-dichlorodipheny Dinitrotoluene(0.1)

Imethane (0.045)

Nitroglycerin(0.6)"
Nitrobenzene(0.2)

Dimethylformamide (0.5)

1,4-Dioxane(Diethyl dioxide) (0.5) Diethyl ether (0.25)
Cyclohexanol (0.5)
Aniline (0.5)

Xylene (0.5)
Trichloromethane (0.3)
Formaldehyde (0.33)
Hexane (0.8)
Chlorodiphenyls (42% chlorine) (0.1) Heptane (0.5)
Chlorodiphenyls (54% chlorine) (0.1) Nickel(Metal) (0.13)
Antimony (0.2)
Arsenic & Inorganic compounds,

as As (0.3)

Benzotrichloride (0.5)

Manganese & Inorganic compounds,

as Mn (0.1)
Aluminum(Metal dust) (0.4)

Zirconium compounds, as Zr (0.2)

Sodium cyanide (0.76)
Sulfuric acid (0.5)
Hydrogen cyanide (0.4)
Nitrogen oxide(0.02)
Phosphine (0.33)

1,4-Dioxane

(Diethyl dioxide) (0.5)
o-Dichlorobenzene (0.4)
Methyl ethyl ketone (0.4)
Methyl chloroform (0.29)
1,3-Butadiene (0.5)
Carbon tetrachloride (0.2)
2-Ethoxyethyl acetate (0.4)
2-Ethoxyethanol (0.4)
Ethyleneglycol (0.5)
Ethylene glycol dinitrate (0.6)
Biphenyl chloride

(42% chlorine) (0.5)
Dichloroethylene (0.1)
Xylen (0.5)
Chlorobenzene (0.5)
Trichloromethane (0.2)
Phenol (0.4)

Phthalic acid anhydride
(0.03)

Hexane (0.4)

Heptane (0.75)
Hydroquinone (0.5)
Nickel(Metal) (0.13)
Mercury(Metal) (0.8)
Tetraethyl lead, as Pb (0.75)
anadium pentoxide (0.4)
Zirconium compounds, as
Zr (0.2)

Nitric acid (0.25)
Sulfuric acid (0.25)
Fluorine (0.03)

Bromine (0.03)
Hydrogen cyanide (0.2)
Ozone (0.63)

Phosgene (0.2)
Phosphine (0.33)
Benzotrichloride (0.12)
Grain dust (0.5)

*Quotient Germany/U.S. *Quotient Japan/U.S. *Quotiem Finland/U.S

http://Awww.kiha.kr
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