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A study on Analysis of Component and the States of
Measurement of Airborne Organic Solvents in Korea

Jung-ll Won - Chang-Sub Shin

Department of Safety Engineering, Chungbuk National University
Abstract

This study was performed to investigate components of organic solvents and present status
of environmental measurements with official records of working environmental measurements
of 4,181 workplaces in 3,280 workshops used airbone organic solvents.

The results are as follows :

1. The mean working hour of 4,181 workplace producing airborne organic solvents in 3280
workshops was 437 * 28.7min, but the mean sampling time for measurement of airborne
organic solvents was Identified to be 254 T 288min. In 73.0% of 4,181 samples the
sampling frequencys were Full-period, single sample measurement.

2. The total 54 components of organic solvents were measured in total airborne samples of
4,181 workplace in 3,280 workshops in both of first and second half-year. These were
divided into 38 components, Group 1 substances (5 components), Group 2 substances (31
components) and Group 3 substances (2 componets), regulated by the Industrial Safety and
Health Law, and other 16 components without legal duty of working environment
measurement. The most common component in each half-year was Toluene (84.8%, 88.2%),
which was followed by Xylene (46.4%, 51.7%), Methyl ethyl ketone (31.1%6, 34.4%),
n-Hexane (22.7%, 27.8%) and Benzene (20.4%, 215%) in frequency. Of legal duty free
components, Ethyl benzen, Trimethyl benzen and Pentane were frequently detected.

In conclusion, these results show that the present legal classification system of organic
solvents needs to revise. Also these results suggest that it must be necessary to analyze the
component of airbormne organic solvents mixture and to evaluate their effects on workers’
health for the effective management of working environment in workshops treating with

organic solvents.
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Table 1. Number of compamies and workplaces

studied
Subject Period of Number
measurements
Companies - 3,280
Workplace 4,181
) first half vear 5,076
Number of cases second half year 6,485
measurement
Total 11,561
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Table 2. Classification of workplace

Workplace

Spray painti the first, the middle, under

pray pamnting

spray
Brushing painting, Dipping,
Coloring

Brushing painting
Printing Auto & manual printing, Auto
& manual marking

Adhesing Auto & manual adhesing,
Applving, Spread, Combine,
Coating, Raminating, Sizing
Mixing Mixing, Svnthetic, Reaction,
Foaming

Ultrasonic washing

get dirty thing removel &
manual washing, plate making
Drying

Machine & Rotary printing of
cloth, Mold, Pressing
Examination

Auto washing
Manual washing

Drying

Wool processing

Testing & research
Painting insertion Design painting, picture
modification

Filling

Filling
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Table 3. Number of companies by the type and size of industry

. Workers
Type of indusiry Total <50 30~99 100~299 300~499 500~999 1000<
Textiles 165 (5.0) 83 42 27 5 4 4
Tanning & Dressing of Luggage, 163 (5.0) 86 46 28 2 1
Handbags, saddlery & Harness &
Footwear
Wood & furniture 178 (5.4) 133 24 15 3 1 2
Publishing & Printing 258 (7.8) 204 23 16 5 4 1
Chemicals & chemical 293 (9.1) 193 53 31 7 3 6
Rubber & Plastic uppers 230 (7.0) 141 49 26 4 6 4
Fabricated metal products 362(26.2) 452 175 150 30 31 24
Electricity & electron 454(13.8) 206 87 86 23 22 30
Maintenance & Repair of motor 485(14.8) 432 34 15 2 1 1
vehicles & ships
Others 192 6.1) 85 44 48 12 2 1
Total 3,280 2,015 582 4432 91 ?6 74
(100.0) (61.4) (17.7) (1350 (28 (23) (2.3

Others : Refined pertroleum products, Recycling, service activites, Food products & Beverage,
pulp & paper products etc.

()%

Table 4. Number of workers and type of work by workplace

Type of work=*

Workplace N - -
Continuous  Intermittents Others Total

Spray painting 1,223 (29.3) 708(57.9) 454(37.1) 61(5.0) 1,223(100.0)
Brushing painting 288 (6.9 244(34.7) 23(8.0) 21(7.3) 288(100.0)
Printing 569 (13.6) 515(90.5) 17(3.0) 37(6.5) 569(100.0)
Adhesion 700 (16.7) 631(90.1) 27(39) 42(6.0) 700(100.0)
Mixing 3% (95 333(34.3) 307.6) 32161 395(100.0)
Auto washing 355 (85) 233(65.6) 40(11.3) 82(23.1) 355(100.0)
Manual washing 383 (92) 252(65.8) 47(12.3) 84(21.9) 383(100.0)
Drying 53 (1.3) 27(50.9) - 15(28.3) 11(20.8) 53(100.0)
Wool processing 136 (3.3) 113(83.1) 9(6.6) 14(10.3) 136(100.0)
Testing & research 71 (1.7) 56(78.9) 5(7.0) 10(14.1) 71(100.0)
Painting insertion 3 01 3(100.0) - - 3(100.0)
"illing 5 ©.D 4(80.0) - 1(20.0) 5(100.0)

Total 4,181(100.0) 3,119(74.6) 667(16.0) 395(9.4) 4,181(100.0)

N : Number of workplace examined

*

* Continuous : Continuous work in 8hr

Intermittents - Irregular and / or intermittent work
Others . Intermittents and continuous work
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Table 5. Measurement conditions of organic solvents in air by the type of workplace

Measurement conditions

Time
Total work Organic Sampling Sampling frequency
Solvent work
. AM*SD AMESD AM*SD
Workplace N (Range) (Range) (Range) 2 3 4=
Spray painting 1,223 538+ 14.7 444+20.1 228+51.8 1,003 210 10 -
(430 ~720) (260~720) (60 ~310)
Brushing painting 283 491 +94 452+30.6 270 £38.4 170 113 3 2
(480 ~600) (200~600) (80 ~320)
Printing 569 5351101 4631 27.3 308 £16.7 520 36 10 3
(480 ~720) (120~720) (80 ~382)
Adhesion 700 528 +8.1 4591216 206 18.0 263 420 11 1
(480~ 720) (200~480) (100~360)
Mixing 395 A37+7.2 4331294 282126.3 270 123 2 -
~600) (240 ~540) (160~360)
Auto washing 355 491 +94 380+70.1 190+56.3 310 40 3 2
(480 ~600) (100 ~430) (30 ~320)
Manual washing 383 4891106 3891542 223+42.0 323 53 1 1
(480 ~540) (160 ~540) (60 ~360)
Drying 53 507+84 383150.4 2361382 23 28 2
(480 ~600) (160~600) (40 ~320)
Wool processing 136 B0316.7 4287 15.1 240126.3 93 37 1 -
(480 ~660) (180~600) (100~ 360)
Testing & research 71 493+74 4141205 248226 62 9 - -
(480~600) (100 ~480) (70 ~310)
Painting insertion 3 43010 46010 30024 3 -
(480~ ) 480~ ) (290~ 310)
Filling 5 492183 460 £.5.1 2661+6.3 4 1
(480 ~540) (320 ~540) (100~320)
Total 4,181 50b+84 4371287 2041288 3054 1,075 43 9

(100.0)  (480~720) {100~720) (40~382) (7300 (257 Q.0 02

N : Number of workplace examined
AM*SD) : Arithmetic mean T Standard deviation
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Table 6. Detection frequency by type of mixed organic solvent

Provide by Detection component Detection frequency
claézsiiwficzlic:ion Organic S()lr;/:rrr]lte companent ’(FLV*)* bl R

ppm N % N %

1,2-Dichloroethane 10 49 1.0 49 0.8
Trichoroethylene 50 630 124 845 13.0

Group 1 Carbon disulfide 10 4 0.1 9 0.1
Chloroform 10(A2) 14 0.3 25 0.4

Carbon tetrachlonde 5 - 3 0.1

Butyl alcohols C50 83 16 203 3.1

Isoamyl alcohol 100 2 0.1 6 0.1

Isobutyl alcohols 50 103 2.0 150 2.3

Isopropyl alcohols 400 1,041 205 1,463 22.6

Methyl alcohols 200 293 58 465 72

Styrene 50 299 59 412 6.4

Toluene 100 4,302 34.8 5,720 8.2

Xylene 100 2,357 46.4 3,355 51.7

Butyl acetate 150 339 175 1,314 20.3

Isobutyl acetate 150 24 05 37 0.6

Isopropyl acetate 250 30 05 42 0.6

Methyl acetate 200 5 0.1 6 0.1

Methyl cellosolve acetate 5 233 47 334 5.2

Ethyl acetate 400 1,044 206 1,479 228
Dichloromethane 50(A2) 289 57 346 53

Group 2 Perchloroethylene 50 177 35 257 40
1,1,1-Trichloroethane 350 333 7.6 518 8.0

Acetone 730 1,099 21.7 1,558 24.0

Methyl Ethyl ketone 200 1,578 31.1 2,232 344

Methyl isobutyl ketone 50 1,008 199 1,571 242

Methyl butyl ketone 5 10 0.2 19 0.3

Methyl cellosolve 5 45 09 41 06

Butyl cellosolve 25 135 2.7 208 3.2
2-Ethoxyethanol(cellosolve) 5 64 1.3 99 15
Cyclohexanone 25 155 3.1 237 3.7

n-Hexane 50 1,152 227 1,802 278
N,N-Dimethylformamide 10 128 25 169 2.6

continuing

Ayt A A4 35(1999)
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Provide by Detection component Detection frequency

law of ) TLV** F(N=5076) SIN=6435)
classification ©Organic solvent component name (ppmm) N o N o
1.4 -Dioxane 25 13 0.3 28 04
Tetrahydrofuran 200 43 0.9 50 0.8
Ethyl ether 400 4 0.1 12 0.2
Monochlorobenzene (5 15 0.3 25 04
Petroleum naphtha 400 12 0.2 13 0.2

Group 3 Mineral spirits . o .
{ Stoddardpsolvcnt) S0 18 04 22 03
Benzene 10 1,036 20.4 1,391 215
Ethyl benzene 100 631 13.4 1,036 16.0
Cyclohexane 300 97 1.9 180 2.8
Pentane 600 318 6.3 467 7.2
Methyl methacrylate 100 ) 0.1 6 0.1
Vinyl acetate 10 23 0.5 27 0.4
Others N-Heptane 400 74 1.5 112 1.7
N Octane 300 28 0.6 43 0.7
Acrylonitrile 2 22 0.4 29 05
Epichlorohydrin 2 22 04 35 0.5
Fluorotrichloromethan C100 1 0.1
Trimethyl benzene 25 270 53 424 6.5
Cumene 100 16 0.3 22 0.3
Ethyl acrylate 5 11 0.2 14 0.2
Butyl acrylate 10 10 0.2 11 0.2
Ethyl alcohol 1000 159 3.1 219 3.4

N : Number of organic solvent detected
9% : {Detection No. / No of workplace} < 100

F : First half year
S ¢ Second half vear

* © Benzene is classified with Group 2 of special cheamical substance

=% . Ministry of Labour, 1993
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