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A Study on Organic Solvent Exposure in Painting
Operation of Automobile Manufacturing Industry

Young Sik Kim
Department of Environmental Engineering, Miryang National University

ABSTRACT

A Study was performed in order to measure mixed organic solvent concentrations in air of
painting operations during January 5~28, 1991. The mixed organic solvent concentrations were

-analyzed by the gas chromatography.
The results were as follows:

1. The detection of organic solvent was highest in aromatic hydrocarbon(68%), and followed
by aliphatic hydrocarbon (18%), and ketone (14%).

2. The detection of organic solvent by component category was highest in the 2nd class solvent
(79.4%), and followed by the 3rd class solvent (20.6%).

3. Number of cases exceeding TLVS of mixed solvent level in air was highest on dipping opera-
tion (44%), and followed by spray operation (40%), dry and washing operation (33%), and

adhensive operation (12%).

Keywords : Organic solvent exposure, painting operation, aromatic hydrocarbon, aliphatic hydrocar-

bon, TLV.
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Fig. 1. The process painting operation.
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&=k

71 el & " §7]44 22 2 toluene,
xylene, MEK+ A FA-A 71&5<°9 n-he-
xane ¥ c-hexane2 A&, dipping, #¥&% A
&=t

MIBK& A1, &7, A2 9 F3AoA HE
gl em, acetoned A, dipping ¥5 % Az

Table 1. Frequency of identification of organic sol-
vents by type of material and workplce

Eae LI+ 1o Mhek Materical |Washing|Dipping| Spray | Dry |Adhensive
Toluene 22 9 9 3 5
NI =ARE= Xylene 16 7 5 | 3 5
n-hexane 5 2 4 — -
1. =g 3584 |7I12M HE c-hexane 5 1 4 - -
B 2y mgeele 57 FHoR EFeked MIBK S| - 2 |1 L
F718419) W3S HAG A3hs Table 1o vehd Mok | bbb L2
ule} 7o) toluene, xylene, n-hexane, c-hexane, Pentane _ 9 _ _ _
methylisobutylketone(MIBK), methylethylketone
(MEK), acetone, pentane & 87) 352 §-7] 847} Total >4 23 26 8 14
Table 2. The organic solvent concentration of washing operation
The concentration of organic solvent(ppm) Combined
Workplace Exposure | Remark
Toluene | Xylene |n-hexane | c-hexane | MIBK | MEK | Acetone | Pentane | Index
A-1 12.6 109 ND ND ND ND - - 0.2
A- 2 5 4 ND ND ND ND - - 0.09
A- 3 6 3 - - - - - - 0.09
A- 4 2 16 ND ND — - ND ND 0.2
A-5 1.8 ND 9.6 6.5 ND ND 29.5 - 0.3
A- 6 0.7 ND 33 2.5 ND ND 46 - 0.1
A- 7 26 ND 6.8 5.8 ND ND - — 0.2
A- 8 9.1 - 9.6 7.6 ND - ND - 0.3
A-9 130 105 ND ND ND 96 ND - 2.8 exceed
A-10 160 111 ND ND ND ND - - 2.7 exceed
A-11 23 33 ND ND ND ND - - 0.5
A-12 235 148 — — - — - - 3.8 exceed
A-13 25 39 - - — - - - 0.6
A-14 61 9 - - - - - — 0.7
A-15 22 9 - - - - - - 0.3
A-16 ND ND ND ND ND ND ND - 0
A-17 205 ND — - - - - - 2.0 exceed
A-18 100 20 ND ND ND - - - 1.2 exceed
A-19 44 14 — — — - — - 0.5
A-20 2 19 ND ND 48 ND - - 12 exceed
A-21 188 83 ND ND 7 - - - 29 exceed
A-22 72 67 8 12.7 13 ND - - 18 exceed
A-23 4 ND ND ND ND - - - 0.04
A-24 ND ND ND ND ND ND ND - 0
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Table 3. The organic solvent concentration of dipping operation

The concentration of organic solvent(ppm) Combined
Workplace Exposure | Remark
Toluene | Xylene |n-hexane | c-hexane | MIBK | MEK | Acetone | Pentane | Index
B-1 7 31 ND ND ND 10 ND - 04
B-2 3 62 ND ND - - - ND 0.6
B-3 6.3 ND 104 6.0 ND ND 14.8 - 0.3
B-4 46 15 ND ND - - - ND 06
B-5 92 81 ND ND - - - ND 1.7 exceed
B-6 107 45 ND ND — - - 15 1.5 exceed
B-7 93 23 - - - - - - 1.2 exceed
B-8 112 ND — - - - - — 1.1 exceed
B-9 9 3 25 ND - - - 2 0.6
Table 4. The organic solvent concentration of spray operation
The concentration of organic solvent(ppm) Combined
Workplace Exposure [ Remark
Toluene | Xylene |n-hexane | c-hexane | MIBK | MEK | Acetone | Pentane | Index
C-1 124 65 - - - — - - 19 exceed
C-2 64 ND 5.3 6.2 ND - - - 0.7
C-3 15 1.8 246 139 ND - - - 0.7
C-4 89 ND 17 19 ND ND 24 - 0.5
C-5 8 ND 3 838 ND ND ND - 0.1
C-6 164 50 - - - - — — 21 exceed
C-7 ND ND ND ND ND - - - 0
C-8 35 11 ND ND ND ND - - 04
C-9 94 ND ND ND 52 ND - - 1.1 exceed
C-10 68 91 ND ND 77 100 - - 36 exceed
Table 5. The organic solvent concentration of dry operation
The concentration of organic solvent(ppm) Combined
Workplace Exposure | Remark
Toluene | Xylene |n-hexane | c-hexane | MIBK | MEK | Acetone | Pentane | Index
D-1 23 45 - - — - - - 0.7
D-2 6 122 ND ND - - - ND 12 exceed
D-3 3 3 ND ND 14 15 ND - 04
Table 6. The organic solvent concentration of adhesive operation
The concentration of organic solvent(ppm) Combined
Workplace Exposure | Remark
Toluene | Xylene |n-hexane | c-hexane | MIBK | MEK | Acetone | Pentane | Index
E-1 9 - - - - - - — -
E-2 12 3 ND ND ND ND - - 0.2
E-3 29 6 ND ND — - - ND 0.3
E-4 - - - - - - - - -
E-5 - - - - - - - — -
E-6 25 22 ND ND ND 51 206 - 0.9
E-7 80 12 ND ND ND - - - 0.9
E-8 128 28 ND ND 49 41 ND - 27 exceed
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Table 7. Distribution of organic solvent detected in
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Aok & {7144 55 Il 54, HEA
ol A3 Aol w2t el 2 7 Al
FollAl A3Fo8 FEskdch
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Z33 2] A= Table 99} 2k
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i:d
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Fig. 2. Detection of organic solvent by operation.

componet category and workplace

Operation Solvent by category Washing Dipping Spary Dry Adhesive
Aromatic hydrocarbon 38 16 14 6 11
Aliphatic hydrocarbon 5 - 13 8 -
Ketone 2 2 3 4 4
Total 45 18 30 18 15
Table 8. Distribution of organic solvent detected by regulatory category and workplace

Operation Solvent by category Washing Dipping Spary Dry Adhesive
The 1st class solvent — — — — _
The 2nd class solvent 41 18 18 8 15
The 3rd class solvent 13 5 8 - —
Total 54 23 26 8 15
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Table 9. Distribution of workplaces exceeding TLV
by organic solvent

Operation |Washing|Dipping| Spray | Dry |Adhesive

Toluene 6 2 2 - 1
Xylene - - - 1 —
n-hexane - — - - -
c-hexane - — - - —
MIBK - -
MEK - — - — -
Acetone - — - - —
Pentane — - - - —
Mixture 2 2 — - —

Total 8 4 4 1 1

(S
|
|

S

Tebs

9

Fig. 3. Distribution of cases exceeding TLVs by ope-
ration.

Table 10. The ACGIH TLVs of organic solvent

Cl C2 Cn
4 B < 2R +
Tl T, > T,

<t Co: f7]1 848 727t 2 e

T. %7184 22 s8%s

Table 10-&- v]=-9] ACGIH(American Conference
of Governmental Industrial Hygienists)'® $-7]&
Ao 3E71ES Yl EE o] ErFo He
o] F 5ol = AgdA F FF EFeAd
385 x 2982 Fig 304 vhepht vle} 7o) dip-
ping T4 F 9 AHA 4x)He] EF} sl
Z2IF-E 4%, 5T F 1000 2 AHelA 47
ol Zu}sle] 238 40% HEEHL & 37
2| Aol A 17 x| He] xHshe] FEAEE 33%,
AL £ 8N AHANA 1% Ho] Zpale] 23
L 12%2 7+7 el

N9 Ao febd ule} o] Zulgo) T2
dipping &4 & &3] AJER A T
22 g} FH vsle] {784 wbabeko] @)
W F-ol| Zibgo] Eghom, ubwol] HagAel A
A2 5 o] 8sle] zlufol] H-4&FEL Axalr) of
ol e} g wlsle] zago] ulma HA
ebgrt

v.d g

£ d7e A B A wsE
o {71847 ZEAANA EREe F2g ot
37] f18ted AEalE Aabsle AIE ditem
A A, dipping, ¥-7, Az, HATY 5o £4eql
HE A 8E HF sl 7p~aRobe 2eb(gas chro-
matography) & AH8-3led F-4g Az} olale} zhe
ANE Jedck
DO AHE #718AF5 233482 v A4, dip-
ping B EFF AN z7k 774 BEe) {8
A7} AEElen], AzFA A 47) G2 &
7187t A&, HAgA ol A 57 52
F71 847 HEE

Solvent Toluene Xylene n-hexane c-hexane MIBK MEK
TWA 100 ppm 100 ppm 50 ppm 500 ppm 50 ppm 200 ppm
STEL 150 ppm 150 ppm — 1000 ppm 75 ppm 300 ppm

TWA : Time Weighted Average.
STEL : Short-Term Exposure Limit.
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