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A Study on the Necessity in Establishment of STEL of Dimethylformamide (DMF)
- on the focus of the exposure in synthetic leather factories -

Sun Woo Lee' T - Tae Hyeung Kim' - Jung Man Kim®

‘Department of Environmental Engineering, Changwon National University
Department of Preventive Medicine, Dong-A University

This study was caried out to investigate the correlation of
urinary NMF concentration in workers exposed to DMF and
concentration of DMF in the workplace. Samples were
collected in workers exposed to high dose solvent in the
synthetic leather factory by using silicagel tubes for 5-15
minutes, and were analyzed by GC. Geometric mean
concentrations of DMF in the workplaces were 4.67 ppm in
norma operation and 63.95 ppm in high exposure operation.
The concentration of case uppers and machine deaning process
were more than 100 ppm in short time. The correlaion of
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urinary NMF in workers and DMF in workplace was
satidicdly sgnificant in norma operation and high exposure
operation. Correlation coefficient are 0.215(p<0.05) and
0.263(p<0.05).

The result implied thet STEL of DMF should be established
in normal operation processes as well as high exposure
operation processes.

Key Words : DMF, NMF, normd operation, high exposure
operation
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Table 1. Geometric mean concentration of DMF during normal operation

Concentration of
No. operation Process normd operation (ppm)
Number GM Range
Mixing 1. Manhal opening(reaction port) 20 524 291022
2. Liguid coating exhaust(reection port) 20 6.02 365949
3. Normal casg(case upper) 15 6.76 337-11.24
4. Molting cas=(case uppe) 20 786 4331742
Cleaning 5. Cleaning process of mixing case 15 487 265824
(case upper)
Coating 6. Cushion kniferall coating machine 15 004 002-009
(drying)(case upper)
7. Kniferoll coating maching(dry) 15 156 112-190
(case uppar)
Dipping 8. Dipping coating meching(wet) 15 839 356-20.26
(coating machine upper)
9. Dipping machine deaning process 20 554 327-155
(Dipping machine upper)
Convey 10. Convey dfter coating(meterd upper)-tio 15 365 235523
Solidfication 1. Solidffication port(upper) 15 800 557-14.12
Cleaning 12. Upper inlet 12 863 7.85-10.78
machine 13, Upper centrd part 12 541 4.79-6.26
14. Upper outlet 12 244 165328
Drying 15. Horizontd type drying machine 20 037 0130.78
machine (inoutlet)
16. Verticd typedrying mechine 15 178 1.32-2.46
(roller upper)
Printing 17. Printing machine deaning 12 9.82 5.69-18.26
machine

Totd 268 468 0.02-20.26
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Fig. 1. Geomentric mean concentrations of each operation process between 2005 and 2007

Note : The number of each operation process means the following.

(1) Manhol opening, (2) Liquid coating exhaust, (3) Normal case (case upper), (4) Molting case (case upper), (5) Cleaning
process of mixing case (case upper), (6) Cushion knife roll coating machine (drying) (case upper), (7) Knife roll coating
machine (dry) (case upper), (8) Dipping coating machine (wet) (coating machine upper), (9) Dipping machine cleaning
process (Dipping machine upper), (10) Convey after coating (materal upper), (11) Solidfication port (upper), (12) Upper inlet,
(13) Upper central part, (14) Upper outlet, (15) Horizontal type drying machine (in-out let), (16) Vertical type drying
machine (roller upper), (17) Printing machine cleaning
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Fig. 2. Geomentric mean concentrations of each company between 2005 and 2007

Note : The number of each operation process means the following

(1) Manhol opening, (2) Liquid coating exhaust, (3) Normal case (case upper), (4) Molting case (case upper), (5) Cleaning
process of mixing case (case upper), (6) Cushion knife roll coating machine (drying) (case upper), (7) Knife roll coating
machine (dry) (case upper), (8) Dipping coating machine (wet) (coating machine upper), (9) Dipping machine cleaning
process (Dipping machine upper), (10) Convey after coating (materal upper), (11) Solidfication port (upper), (12) Upper inlet,
(13) Upper central part, (14) Upper outlet, (15) Horizontal type drying machine (in-out let), (16) Vertical type drying

machine (roller upper), (17) Printing machine cleaning
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Table 2. Geometric mean concentration of DMF during high exposure operation
Concentration of
No. operation Process high exposure (ppm)
Number GM Range
Mixing 1. Manhol opening(reaction port) 20 54.46 35.66-110.03
2. Liquid Coating exhaust (reection port) 20 8581 68.96-100.24
3. Normd case(case upper) 20 105.09 55.63-200.33
4. Molting casa(case upper) 20 69.46 20.33-115.73
Cleaning 5. Cleaning process of mixing case 20 126.33 88.73-216.88
(case upper)
Codting 6. Cushion kniferoll coating mechine 20 6.68 512913
(crying)(cese upper)
7. Kniferoll coating maching(dry) 2 171 14.26-20.89
(case upper)
Dipping 8. Dipping coating maching(wet) 20 89.93 78.65-100.13
(coating machine upper)
9. Dipping machine deaning process 20 12741 78.26-242.26
(Dipping machine upper)
Convey 10. Convey dfter coating(méterd upper) 20 7907 69.25-83.97
Sdlidfication 11. Solicffication port(upper) 20 76.96 50.83-98.78
Cleaning 12. Upper inlet 16 7559 55.02-97.32
machine 13. Upper centrd part 16 47.16 42.31-5013
14. Upper outlet 16 4058 34.59-47.16
Drying 15. Horizontd type drying machine 20 549 4186461
machine (in-out let)
16. Verticd typedrying machine 20 0.88 9.15-14.26
(roller upper)
Printing 17. Printing machine deaning 30 minutes progress 16 157.25 147.33-175.26
mechine ater deaning finished 16 4807 22.26-84.52
Totd 340 63.H 4.18-242.26
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Fig. 3. Distribution of concentration each operation in 2007

Note : The number of each operation process means the following

(1) Manhol opening, (2) Liquid coating exhaust, (3) Normal case (case upper), (4) Molting case (case upper), (5) Cleaning
process of mixing case (case upper), (6) Cushion knife roll coating machine (drying) (case upper), (7) Knife roll coating
machine (dry) (case upper), (8) Dipping coating machine (wet) (coating machine upper), (9) Dipping machine cleaning
process (Dipping machine upper), (10) Convey after coating (materal upper), (11) Solidfication port (upper), (12) Upper inlet,
(13) Upper central part, (14) Upper outlet, (15) Horizontal type drying machine (in-out let), (16) Vertical type drying
machine (roller upper), (17) Printing machine cleaning
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Fig. 4. Comparison of concentrations of each company in 2007

Note : The number of each operation process means the following

(1) Manhol opening, (2) Liquid coating exhaust, (3) Normal case (case upper), (4) Molting case (case upper), (5) Cleaning
process of mixing case (case upper), (6) Cushion knife roll coating machine (drying) (case upper), (7) Knife roll coating
machine (dry) (case upper), (8) Dipping coating machine (wet) (coating machine upper), (9) Dipping machine cleaning
process (Dipping machine upper), (10) Convey after coating (materal upper), (11) Solidfication port (upper), (12) Upper inlet,
(13) Upper central part, (14) Upper outlet, (15) Horizontal type drying machine (in-out let), (16) Vertical type drying
machine (roller upper), (17) Printing machine cleaning
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Fig. 6. Questionnaire for DMF exposed workers

Note : The number of each symptoms means the following.

(1) feeling get drunk (2.76%), (2) have a headache (8.29%), (3) be dizzy (11.05%), (4) feel sick (22.1%), (5) fail to go sleep

(14.92%), (6) a troubled mind (8.29%), (7) forgetfulness (5.52%),

(3.87%), (10) chest feels tight (7.18%),
the ears (12.71%), (14) speak wrongly

(®nerves become edgy (10.50%), (9) hands tremble

(11) desire for food (12.15%), (12) have an eye disease (8.84%), (13) a ringing in
(8.29%), (15) can't smell (16.57%), (16) a joint pain (5.52%), (17) have a weak grip

(14.36%), (18) have a rough skin (27.62%), (19) coughing (11.05%), (20) bleed at the nose (19.34%), (21) become inflamed

skin (37.02%), (22) complain of a stomachache (17.13%)
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