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Exposure Characteristics of 1,3-Butadiene Exposed Workers

Ho Chun Choi* - SunHesAnd, Hyun Seok Leg" - Wook Y oung Park! - Kyung Soon Kin

Occupational and Environmental Health Research Indtitute, Korean Industrial Health Association
Department of Chemistry, Myongii University

1,3-butadiene is dassfied as suspected human carcinogen,
group A2(American Conference of Governmental Industrial
Hygienigs ACGIH). In Korea, 1,3-butadiene has been used as
arav meaterid; monomer, homopolymer, polybutadiene latex,
acrylonitrile-butadiene-styreng(ABS) and styrene-butadiene
rubber(SBR), in the petrochemistry and precision chemigtry
industry. As petrochemistry industry in Korea has been
developed, the potentia exposure posshility of 1,3-butadiene to
workers can beincressad. Therefore the purpose of this udy is
to evaluate airborne 1,3-butadiene concentration and workers
expodurelevdsin theworkplace using 1,3-butadiene.

Air samples were collected with 4-tert-butyl catechol(TBC)
charcoal tube(100 mg/50 mg) and were analyzed by gas
chromatograph/flame ionization detector(GC/FID) acoording to
the Chai'smethod(2002).

Geometric meen (GM) and aithmetic mean (AM) of totd
59 workers exposure concentrations to arborne 1.3-butadiene
were 0.042 ppm and 1.51 ppm, respectively. Although most
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samples were lower than 1ppm, 2 samples(21.5ppm and
33.1ppm as 8hr-TWA) were exceeded the Korean
dandard(2ppm) over 10 times & the repair process in synthetic
rubber and resn manufactureindudry.

14 samples(41%) of totdl 34 short-term air samples were
exceeded the Korean standard(10ppm as STEL) of Ministry
Labor. 1,3-butadiene concentration(GM) in the synthetic rubber
and resin manufacture industry(7.87ppm) was significantly
higher than that in the monomer manufacure industry
(0.35ppm)(p<0.05).

Also in the sampling and repair process, eech GM(range)
wias 1.39ppm(N.D.-469.6ppm) and 7.85ppm(N.D.-410.2ppm).

In conclusion, it depends on the indudry and process, 1,3
butadiene can be exposed to workers as high concentration for
short-term.

KeyWords:  1,3-butadiene, petrochemistry industry, predision
chamidry industry, short-term exposureleve
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Table 1. Number of 8hr-TWA and short-term samples taken four industries

No. of samples
Industry No. of compeny

8hr-TWA sample Shorttemsanple Totd
ol refinery 1 6 4 10
1,3-butadiene monomer manufacture 15 16 4 20
synthetic rubber manufacture 23 26 49
tiresmanufacture 14 - 14
Totd 15 59 K1 3
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243,

Table 2. Operating condition of gas chromatograph for 1,3-Butadiene

Vaiance Conditions
Detector FID
Column Al:O0J/KCI PLOT(50m < 0.32 mn D)
Injector temperature( C) 250
Detector temperature( C) 300
Column temperaturg(C) 160
How rate He(kPa) 100
Ho(kPa) 65
Air(kPa) 60
Column flow(me/min) 117
Slit retio 80:1

Table 3. Workers' exposure concentrations to 1,3-Butadiene by industries

_ 1,3-butadiene 8hr-TWA conc.(ppm) 1,3-butadiene STEL conc.(ppm)

Inckstry N MentSD GMGD) Rage "N MentS OMGD) Rege
ol refinery 6 - - N.D 4 - - N.D
monomer manufacture 16 015025 0044522 N.D-0809 4 035008 035126 N.D-042
synthetic rubber anufacture 23 2451803 0040(121) N.D-33.09 1148+1739 7.87(258) N.D-469.6
tiremanufacture 14 - - N.D - - - -
Totd 59 1511622 0042869 N.D-3309 A 87911592 339258 N.D-4696

* . Number of samples

. Time weighted average

SD : standard deviation

GM © geometric mean

GSD : geometric standard deviation
N.D : not detected

LOD: 0.33pg/sample
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Fig. 1 Workers' exposure concentrations to 1,3-
Butadiene by industries.

Fig. 2 Short term exposure levels of 1,3-Butadiene
in industries.
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Table 4. Short term exposure levels of 1,3-Butadiene in processes

1,3-Butadiene STEL conc.(ppm) No. of samples
rooes ceacing*STEL (¢
N Mean*SD GM(GSD) Range exoeeding * STEL (%)
Sampling 13 692+1653 139(19.0) ND-4696  2(154)
Repair 19 1099+1633 7.85(30.6) N.D-4102  12(632)
others 2 - N.D -
tota K7} 879+159.2 3.39(25.8) N.D-4696  14(41.2)

* . Korean standard : 1,3-Butadiene, Short term exposure limit 10ppm

Processes

Others
100.0%)

= 36.8% Cpncentration(ppm
8%
Repair 100<
=10-100
]34.8% O5-10
oo-&
15.4% oN.D

Sampling 15.4%

]69.2%

0% 20% 40% 60% 80% 100%

Fig. 3. Short term exposure levels of 1,3-Butadiene
in processes.
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Shr AR P R A FE HaA o] ofshy SAbA o 13-4
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31A]0]5h)-0.169ppm, Crumbing & drying 37 0.005(7 = 3H]
0] 5})-0.116ppm, Packaging 373 <0.005(7 = 8t A| o] 5})-
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Control room 27 <0.012(7 %17 ©] 31)-0070ppm ©] 1t
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ol A ZAE Sorsaet d.(1994) el A= A1 571 71¢] 0.2ppm
olatZ YErT etk ¥ 25 o4 ZALE Sorsa et
d.(1996a) 1-7-ol| A= 2F60%7} 2 ppm o] sl sk 1L, A 5
T 8ol M 9] 13- e Al 52+ OF 45%7} 10ppm ©] 4.
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o] SIH FA T L FATA AP FNAN =5 84
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