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Objective For the purpose of preparing the fundamental

data and health promotion and control program on organic
solvents in air of manufacturing industry.
Methods : The author surveyed number of organic solvent
components which was used in working site and also
determined the organic solvents concentration in air of 927
manufacturing industries and 1,267 working process with gas
chromatography(NIOSH manual) for five years from 1995 to
1999.

Results Mean number of solvents components by type of
industry, working process was number of 12.

There were exceeded to TLV of 1,2-dichloroethane in
textile manufacturing industry N,N-dimethyl furan in tanning
and dressing of leather ; luggage, handbags, saddlery, harness
and footwear manufacturing industry and chemical and
chemical product manufacturing industry by type of industry.

There were exceeded to TLV of 1,2-dichloroethane in
handwriting and drawing process, cellosolve in adhesive
spreading process, N,N-dimethly furan in production of
solvent process and adhesion process by working process

Total exceeded rate to threshold limit values of organic
solvents mixture were 12.9% for El(Exposure index) and
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10.0% for Em(Estimation of mixture) by type of industry,
11.3% for El and 8.2% for Em by type of working process.

The highest exceed rate was 36.7% for El in tanning and
dressing of leather ; luggage handbags, saddlery, harness and
footwear manufacturing industry and 29.0% for Em in textile
manufacturing  industry. The highest exceeded rate was
23.1% for El and 12.5% for Em in adhesive spreading process
by working process.

Mean values of total subjects by type of industry and type
of working process were 0.7+ 1.8 for El and 0.7+ 1.7 for Em
respectively.

Conclusions As above results, the author suggest that it
makes the environmental control program on 1.2-dichloro-
ethane, N,N-dimethyl furan, cellosolve by kind of organic
solvent and on textile manufacturing industry, tanning and
dressing of leather ; luggage, handbags, saddlery harness and
footwear manufacturing industry by type of industry, and on
handwriting, drawing process and adhesive spreading process
and adhesion process by type of working process.

Key Words Manufacturing industry, Organic solvents,
TLV(EI, Em)
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Table 1. Wurrber of factonies by tpe o industry ()i
Type of industry Number
Manufacture of textiles 62( 6.7)
Tanning and dressing of leather ; Manufacture of luggage, handbags,
sadey, herness ad footweer 0 0 9( 97)
Manufacture of wood and of products of wood and cork, except 48( 52)
furniture ; Manufacture of articles of straw and plaiting materias -
Manufacture of pulp, paper and paper products 15( 1.6)
Publishing, printing and reproduction of recorded media 35( 39
Manufecture of chemicals and chemica products 59( 6.4)
Manufacture of rubber and plastics products 25( 2.7)
Manufacture of machinery and equipment ] 90( 9.7)
Manufacture of dectricd machinery and apparatus N.E.C 59( 6.4)
Ship building and ship repairing 18( 1.9)
Manufacture of NEC 426(46.0)
Totd 927(100)

" NEC : Not Esaddlv Olassified
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Table 2. Murmber of wirking process .
():%
Working process Number
Production of solvent 26( 2.1) 1
Production of solvent-containing preparation and chemica synthesis 83( 6.5)
Printing 108( 8.5)
Handwriting, drawing 32( 25)
Surface coating 177( 4.0) 2
Adhesive spreading 56( 4.4)
Adhesion 130(10.3) ’
Degreasing, deaning, wiping 83( 69) 14,
Painting 442(34.9) , 12
Solvent-arying 1( 0.3) (6
Tedting, research 302 '
Unidentified 121( 9.6)
Totd 1267(100) 20
. . 5 14,
Table 3. hurmber of facton by size of industry
( ):% 1 13 ("
No. of workers Number gaschromatoghaphy (HP
under 29 565(60.9) 5890. USA) 29
3 - M 231(25.0) 22
5 - 9 55( 5.9
100 - 299 452 4_9% (NIOSH, 1994) gaschromato- 0 19, 100-299 13
MW - 49 13( 14) ghaphy 5 (9.
50 - 99 12( 1.3)
1000 above 6( 0.6) 2 (9
Totd 927(100)
Table 5 Operating condition of 0as cheomatooraphy
Item Condition
@R Detector FID (Flame lonization Detector)
7 Column HP 1 (25%02x0.11)
Year Number Injector temperature 250
1995 156(16.8) Column temperature 32 (6.2min) - 90 (30 /min)- 90  (4.5min)
1996 209(22.6) Detector temperature 300
1997 228(24.6) Catier gas flow rate 05 /min (total flow 100 /min)
1998 166(17.9) Hydrogen flow rate 35 /min
1999 168(18.1) Air flow rate 350 /min
Totd 927(100) Aux flow rate 34 Imin
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Table 6. Mean nurber of sohert components by type  of industry

Type of industry Number
Manufacture of textiles 10
Tanning and dressing of leather 14
;Manufacture of luggage, handbags, saddiery, harness and footwear

Manufacture of wood and of products of wood and cork, except furniture ; 9
Manufacture of aticles of straw and plaiting materids

Manufacture of pulp, paper and paper products 3
Publishing, printing and reproduction of recorded media 8
Manufacture of chemicas and chemica products 11
Manufacture of rubber and plastics products 7
Manufacture of machinery and Equipment . 11
Manufacture of electricd machinery and apparatus N.E.C 12
Ship building and Ship repairing 5
Manufacture of N.EC 21
Mean 12

*NEC ; Not Espenidlly Classified

Table 7. Mean nurber of sohvert components by working process

Working process

Number of solvent

Production of solvent 1
Production of solvent-containing preparation and chemical synthesis 13
Printing 10
Handwriting, drawing 9
Surface coating 14
Adhesive spreading 8
Adhesion 13
Degreasing, cleaning, wiping 14
Painting 20
Solvent-drying 3
Tedting, research 3
Unidentified 12
Mean 12
Table 8. Mesn nurber of sobert cornponents by size of industry
Number of workers Number of solvents
under 29 22
30 - M 19
5 - 9 1
100 299 13
300 499 6
500 - 999 7
1000 ahove 4
Table 9. Mean nurber of sohert 2.
Cormponents by year
Year Number 5
1995 10 1,2-
1996 12
1997 14 15.7ppm
1998 12 (10ppm)
1999 14 N.N-
Total 12 51.7ppm,

1,2-

13.7ppm (10ppm)

6.6ppm

(Sppm) N,N-

11.0ppm,
(10ppm)

139ppm

3. Bl Em

12 El C
36.7%
: (33.9%),
(22.2%)

29.0% , ,
, (28.9%),

(22.2%)

5 El
13 El

23.1% ,

Em

(20.0%),
(16.1%)
, Em

(14.1%)
16.2%
(12.5%), (115%)
(10.2%)
B Em

14 El  Em
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Table10, Armbiert concertration omanks soherts in factny by type of industry

(unit : pom)
MT' DL Mw? MP* PR Mc’ MR ME  MEMA®  sB” MN" Totd
GM#GSD GM+GSD GM#GSD GM#GSD GMGSD GM+GSD GM+GSD GM:GSD GM:GSD GM#GSD GM+GSD GMGSD
1,2-Dichlorogthane 15739 34451 2722 4%15 1523 23£30 2535 25135
Me-cdlosolve 2900 32#23 181838 18431 41435 1%24 32420 21430 2730
Cdlosolve 38411 30220 40+00 2421 2820
N.N.-dimethylfuran  69+35 517400 2500 116418 103400 23100 39400 1424 56437

1 Manufedure of textiles 2 Tamning and dressing of leather; Manufediure of luggege, hendbegs and fooiwear, 3 Manufadiure of wood and of produdts of
wood ad cork, exogat fumiture; Manufedure of atides of raw and plaiting metaids 4 Manufedure of pulp, pepar and peper products 5 Rubdlishing, printing
ad regoroduction of recorded media 6 Manufacture of chemicd and chamicd produds 7 Manufadure of rubber and plagtics products 8 Manufedure of
mechingy and Equipmat, 9 Manufadure of dedricd mechinay and goparatus NEC, 10 Ship building and Ship repairing, 11 Manufadure of NEC (NE
C Na Egpaddly Casdfied) GVEGD : Geametric meen + Geomeric dandard deviation, continued

Table 11 Arbiert corcertration of oroanic sohverts in factond by working process it : o)

S PP RN HD < AA A0 bW PANT D' 188 u®  Tod
GM:GD  GMEGD  GM:GD  GM#GSD  GMiGD  GMGSD  GMiGD  GM:GD  GMEGD  GM:GD  GMiGSD  GM:GD  GMGSD

12-Dichlorogthane 0819  34#49 3700 13734 2333 3560 4751 2527 20130 20633 30r42
Cellosolve 21+00 36419 1300 6600 2517 3224 30415 16822 2819
N.N.-dimethyl furan 110114 66+19 1452 58442 6412 140464 17425 55#4 54t68  56t37

1 Podudion of solvats 2 Produdion of sdlvent-containing preparation, and dhamicl gynthess 3 Rinting, 4  Handwriting, drawing, 5 Surface codting,
6 Adhesve gresding, 7 Adhedon, 8 Degesang, demning, wiping, 9 Paniing, 10 Solvent-drying, 11 Teding, ssch , 13 Unidentified, GVHGSD :
Geometric meen + Gaometric dandard deviation, continued

Table 12 Exgeeded rte t0 oriteria of threshold it valuesfEL, Ermy for mbdure by tpe of industry

()%

Type of industry El Em

Manufacture of textiles 21/ 62(33.9) 18/ 62(29.0)
Tanning and dressing of leather; Manufacture of luggage, handbags, saddlery, harness and footwear 33/ 90(36.7) 26/ 90(28.9)
g/lr?Nuf;téJr; a?];i r%oon?at?% gf products of wood and cork, except furniture ; Manufacture of articles of 5/ 48(10.4) 4 48( 83)
Manufecture of pulp, paper and paper products 1 15( 6.7) 1 15( 6.7)
Publishing, printing and reproduction of recorded media 3 35( 8.6) 3/ 35( 8.6)
Manufacture of chemicas and chemica products 9/ 59(15.3) 4/ 59( 6.8)
Manufecture of rubber and plastics products 2/ 25( 8.0) 2/ 25( 8.0)
Manufacture of machinery and equipment & 90( 8.9 6/ 90( 6.7)
Manufacture of electrica machinery and apparatus N.E.C' 7/ 59(11.9) 6/ 59(10.2)
Ship building and ship repairing 4] 18(22.2) 4/ 18(22.2)
Manufacture of NEC’ 27/426( 63)  19/426( 4.7)
Totd 120/927(12.9)  93/927(10.0)

El : Bxposre index, Em: Edimetion of mixture 'NEC ; Not Espedaly Olassified
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Table 13 Biceeded rate t threshald limit values(El, Bl for midure by working process

():%
Working process El Em ,
Production of solvent 6 26(231) 3/ 26(11.5)
Production of solvent-containing preparation and
chemica synthesis 1/ 83(133) 8 83 9.6) ,
Printing 9 108( 83) 6/ 108( 5.6) , , , ,
Handwriting, drawing 3 32(94) 2l 32( 6.3)
Surface codting 25/ 177(14.1) 18/ 177(10.2)
Adhesive spreading 9 56(16.1) 7/ 56(12.5) ' ' '
Adhesion 26/ 130(20.0) 21/ 130(16.2) .
Degreasing, cleaning, wiping 9 88(10.2 7/ 88( 8.0)
Painting 33/ 442( 75) 22/ 442( 5.0)
Solvent-drying 0 1( 00 o 100
Tedting, research 0 3(00 o 300
Unidentified 12/ 121( 9.9) 10/ 121( 8.3)
Totd 143/1267(11.3)  104/1267( 8.2) :
H : Bxqposre index, BEm: Edimdion of mixture (Chronic toxic
encepha opathy)
Table 14, Bxveeded rmte to theeshokd limit values(El, Em) for midure by size of industey
()% : ; ;
No. of workers El Em , , 7
under 29 59/565(10.4) 44/565( 7.8) ,
0 - 49 29/231(12.6) 21/231( 9.1)
5 - 99 8/ 55(14.6) 7l 55(12.7)
100 - 299 12/ 45(26.7) 11/ 45(24.4)
300 - 499 2/ 13(154) 1 13(7.7)
50 - 999 7/ 12(58.3) 12(41.7)
1000 &bove 4/ 6(66.7) 6(66.7)
B : BExpore index, Em: Edimaion of mixture
El Em
15 Table 15, Eweeded wmite to threshold limit wsloes(El, Ern) for middre by year
El Em 16 ard nurber of irdustry ()%
Year El Em
19% 41/156(26.3) 30/156(19.2)
19% 36/209(17.2) 29/209(13.9)
4.El Em 1997 24/228(10.5) 19/228( 83)
1998 11/166( 6.6) 6/166( 3.6)
1999 10/168( 5.9) 8/168( 4.7)
El Em
B : Bqoareindex, Bm: Edimaion of mixture
1
( 17 Table 16 Ewesded rmte to threshold limit walues(El Erny for ricire by yeor
' ard nurmber o wokng process )
El Em ( ):%
1 Year El Em
1 1995 49/208(23.6) 33/208(15.9)
( 19). 1996 41/276(14.9) 29/276(10.5)
1997 30/229(13 1) 25/229(10.9)
1998 12/217( 5.5) 8/217( 3.7)
1999 11/239( 4.6) 8/239( 3.3)

B : Bgoare index, Em : Edimdion of mixture
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Table 17 Mesan level of Bl and Brn by type of industne

Type of industry MJEISD ME@D
Manufacture of textiles 11+19 11418
Tanning and dressing of leather ; Manufacture of
Iuggagg handbags, gddlew, harness and footwear 1123 11428 (
Manufacture of wood and of products of wood and cork , 1994; , 2000).
except furniture ; Manufacture of articles of straw and 1.1+2.8 11428
plaiting maerids
Manufacture of pulp, paper and paper products 0.3t0.4 0.3t04
rihqjekgjlgnng, printing and reproduction of recorded 0.4+0.4 04+04
Manufacture of chemicas and chemica products 0.740.9 07408
Manufacture of rubber and plastics products 0.4+0.4 04104
Manufacture of machinery and Equipment 0.6t1.5 0508
Manufacture of electrical machinery and apparatus N.E.C 0.6:0.8 06108
Ship building and Ship repairing 0.5+0.6 0304
Manufacture of N.EC 0.5t0.7 04406
Totd 0.7+1.8 0717
B : Bxposre index, BEm : Edimdion of mixture
" NEC : Nat Espedlly Clasdfied, M+D : MeantSandad deviation
Table 15 Mean level of Bl amd Ern by wirking provess

. El Em
Working process ViD Vi
Production of solvent 0.7406 0706
Production of solvent-containing preparation and chemicd synthess  0.740.7  0.7£12
Printing 0.7412 0515
Handwriting, drawing 0508 0508
Surface codting 0609 0609
Adhesive spreading 1329 12429
Adhesion 1332 13#31 1
Degreasing, cleaning, wiping 0.8t1.7 07410
Painting 0511 0511
Solvent-drying 0100 01+00 : 1
Tedting, research 0.0:0.0 0000
Unidentified 0.6:08 0608
Totd 0.+1.8 0717

B : Expoare index
Em : Edimdion of mixture
MtD : MearSandad devidion

, , , (Borad well DK et

( a.,1995), (Labreche EP et 4.,
, 1997, , 1991). 1992) (Asd 11
NR et d. 199%) 1995 1 1999 12 5
(Uka H et d., 1997). 6 1
El Em
(Asd NR ¢t d., 1996; Broad
well DK ¢ d., 1995; Glass DC ¢t d., 1994; .
Macauso M et a., 1993, Sadas S ¢ 4., 12

1994; Winder C, Ng SK, 1995; Yasugi T et il
d., 1994). , 3
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