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— Abstract—

Analysis of Thinners and Measurement of Organic Solvents
in Air of Painting Workplace

Kwang—Jong Kim, Won Park, Jung Chul Kim

Department of Preventive Medicine and Institute for Environmental Health,
College of Medicine, Korea University

In order to visualize the distribution of workplace: of which mixed solvent level in
air exceeded the TLV of 1.0 (ACGIH), 17 thinners used in 44 painting workplaces
were analysed with gas chromatography, and their levels in air were compaired with.

1. For detection rate of solvents in thinner was highest in case of toluene (76.4%),
and decreased in orders of xylene (70.6%), methylisobutyl ketone (35.3%), acetone
(35.3%), methylethylketone (23.5%), isopropylacohol (17.6%), n-hexane (17.6%), styrene
(11.8%), and ethylacetate (11.8%). Average number of solvents detected was 3.0.

2. Detection rates of organic solvent by component category was highest in cases of
aromatic hydrocarbons (52.9%), and decreased in orders of ketones (31.4%), alcohols
(5.9%), n-hexane (5.9%) and esters (3.9%). The rate by regulatory category, the second
category component was detected in 93.9% of total.

3. There was significant correlation (r=0.929, p<0.01)between detection rates of
solvents in thinner and in air.

4. Among the total of 44 painting workplace, the rate of them of which level of
mixed solvents in air was exceeded was highest in case of aromatic hydrocarbons
(29.5%), and decreased in orders of ketones (6.8%), alcohol (2.3%), n-hexane (2.3%), and
was highest in guitar painting (71.4%) workplace in case of aromatic hydrocarbons by
component category.



- |
Suate] BEITES 19603t FutRE £
FHRE oA, ®ERe] nF3, S5
4 =59 837} g #AAYY 4%
o2 AA AAst gom o]Z A8 F7]8A Y
FHRES g 10%9 271 A& Rolx ot

(3 2bg 23 AMR, 1979).

F718 A= HiR FETAA 4o e
A2A GE WES Sole 420l JoH, *}%
Exo] wgt BE—4HS AHEstY dRES 2
ol f71&A EFEEA AFEHI e Aol
Bt B EFLAZTAAN 53] vy A
< " FHLAEY HJAE T BE BEHY
f3Ee] ety 1 AvFE FF3 Ao

Ao FiE2 ddEZF] old Benzen K7,
KetoneH, AlcoholfH, Acetatef 5ol EFH &
FlzA AE §xd ot FgHd ERtE 2
3l7] Bl ARES 7o) vAE dFE 2
3l TR odetM e Himyez 288 7t
o] A HTH(ILO, 1983).

Sabrazess (1937)°] ﬂgi’_i Al Oﬂ 9’]

3 A Z4A ungbﬂ TEGE a3k o] %
R B, 24 EP%(H&IIHHOHJ’]’ Brown-
ing, 1944, Wintrobe, 1967, Bakinson¥ Jones,
1985)3% 718t f718A F=o #3td (Boris,
1969, Kanes, 1980, Belins 1983, Mark %,
1983, Sidney$} Slack, 1985) B2 d77} 33lo
Ao

A A IAA =3 ZFE3AA Wdo] &
He H4F59 fEFZE dFES ARSI
2 15939 FH AN EFd 58 R A
wel F5AH7E ozt 9,1\:}(#J:{’£ 1980).

a8y Suete] §7184 SEA 2 4
& 1w 1980 ol F 69 HAE 771 8A BT
REE 20493 01R oY {7184 $7E +F #
EEE A9 283 oAt (=T, 1986).

olddigt =& A FARE F718A Azx3|Ab
A F718A1Y o FFES BANE sty
Bl a3k wWEe] 7199 vZe Yo

35 A9 Y

o, EELEREERIAN @R Fid 3
55 2 &FES Frotes ¥ 3tu e
F7 A€ 7HEe st meEd {7184 F
FAG Al dis) AYRE S FH3tn Hrlste
H 334e 71 &+ gloH, 8471 #7184
B4 g Al AR} 8o
AANFE Aoy AW wA o] €A "
=5 @]PWW F71 82T AN A
S 9 setoly mih BABHEK
il —EHSJOI mj ¢ W& Aol
old F& #AIstq B d7Y ZFL2 A &
AHEEHE BEEFRAA A&t
13t #718A1E FEeS HAsta
de Agoz 9T K BREEE
o =AAGAE REBEHS FE
T A E Fotsted o
A3 ol &3t HPFA A

e
. m{n p

oo o

B et o et

W AE
Mo 2
v R

to o
2

o 7] %
F718A F
o {71 &AF
£ A =3

2
rlo

JW

o] Q3 VEAEE

Z A &5t
= dqagd

stz & 47

HEHR H HA

1. AEHR

Mg L gAZRAG 2AT 147 A E Ul
olE AMdANAN =G AHE-T 171
9 AVE FAS BN gidez i1, A
Jd =3x4< deAgFds TR AFA
v WllA, FEEF A, AT ER 26
A&, A71=F AT F 4] 9GS
Bgez FF 7l8AE=E SA3A
B3R AA#E SAA FFFHE =2
Z}ElE Table 13 Zth ’
A= 9y ¥ LPAFAHY =FAYLe
2 g =33 ZEY AgFHEFe] g & A
e 2T AelolAx, =Yl AT
AL *6361‘: 2+83 FAdelddh. ) AR
Z Fae FaurIANEE AR5
FEEZL F2 ANY APR 8 EA
2 =3y vad P31 19 8AIZE o]

Roz

H, 51,

_9_



Table 1. Characteristics of work environment

Work place No Sx_ze of Ventilation® Remarks
wirk place(m?)
Automobile painting : Large car A/S 2 141.9(79.2-231.0)t 3/4(75.0) Intermittent work
Small car A/S 2 (spray)
Metal painting : Cabinet painting 2
Vault painting 2 79.5(16.5-165.7) 3/7(42.9) continuous work
Metal door paintion 3 (spray)
Furniture painting : Table painting 14 102.2(59.4-207.4) 14/26(53.8) continuous work
Chair painting 12 (spray)
Music instrument painting : Guitar painting 7 20.1(6.6-33.6) 2/7(28.6) coatinuous work

(brush & spray)

*: No.of local ventilation apparatus existing/No. of workplace(%)
t:Range
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Detector : FID
Flow rate: N5:30ml / min
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Air 300ml / min
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4™ 70.6%, Methylisobutyl Ketone, Acetone  31.4%, Alcoholffi$} n-Hexane2 Z}Z} 5.9%,
Table 2. Distribution of organic solvents detected in thinners by work place
Workplace Automobile Metal Furniture
painting painting painting Total
e n=7 n=3 n=7 n=17
Toluene 5 2 6 13(76.4)
Xylene 5 3 4 12(70.6)
Styrene ¥ 1 2(11.8)
Methylisobutylketone 3 3 6(35.3)
Methyl ethyl Ketone 3 1 4(23.5)
Acetone 3 2 1 6(35.3)
Isopropylalcohol 3 3(17.6)
Ethylacetate 1 1 2(11.8)
n-Hexane 2 1 3(17.6)
Total 26 9 16 51
Mean 3.7 3 2.5 3
n: No. of thinners tested foont At
( ) : detection rate(%)calculated by the formulae of Eg ReR et X100

No. of thinners tested

Table 3. Dirtribution of organic solvents detected in thinners by component category and work place.

Workplace Automobile Metal Furniture

painting painting painting Total
Solvent by category n=7 n=3 n=7 a=17
Aromatic hydrocarbons 11 5 11 27(52.9)
Ketones 9 3 4 16(31.4)
Alcohols 3 3(5.9)
Esters 1 1 2(3.9)
n-Hexane 2 1 3(5.9)
Total 26 9 16 51(100.0)

n : No. of thinners tested
( ):%
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Table 4. Distribution of organic solvents detected in thinners by regulatory category and work place

Workplace Automobile Metal Furniture
painting painting painting Total
Solvent by category fi=1 =3 =17 a=17
The 1st class solvent — - = ==
The 2nd class solvent 23 8 i5 46(93.9)
The 3rd class solvent 2 1 3(6.1)
Total 25 9 15 49(100.0)
n: No.of thinners tested
C )%
Table 5. Detection rate* of organic solvents in thinners and in air )
(unit : %)
gt in thinner in air
(n=17) (n=44)
Toluene 76.4 93.2
Xylene 70.6 88.6
Styrene 11.8 9.1
Methylisobutylketone 35.3 ' 727
Methylethylketone 235 38.6
Acetone 353 70.5
Isopropylalcohol 17.6 52.3
.Ethylacetate 11.8 20.5
n-Hexane 17.6 15.9
. No. of organic solvents detected
*: Detection rate(%)= : T X100

No. of thinners or air simples tested
n : No. of samples

Spearman’s rank correlation between detection rate of organic solvents in thinners and in air, r=0.929, p<0.01



Table 6. Distribution of work place exceeded TLV of corresponding solvents

Work place Hiaot wurk

Aromatic

place measured  hydrocarbons Retones Alcohols nlisens
Automobile painting® 4 S = = o
Metal painting 7 3(42.9) = 1(14.3) 1(14.3)
Furniture painting 26 5(19.2) 3(11.5) - -
Music in strument painting 7 5(71.4) = = =
Total 44 13(29.5) 3(6.8) 1(2.3) - 1(2.3)
€7 AC; G,
TLV was calculated with the formulae of the TLV of mixture ( +T—2+ -+ T. =1.0)
: roofed open space workplace
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