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ABSTRACT

Objectives: The purpose of this study is to investigate differences in concentration according to the position at the left or right
shoulder within a 30 cm of radius of workers’ respirators and provide basic data for the establishment of an industrial health policy.
Methods: Personal samples were collected from a total of 65 workers from 27 manufacturing firms in South Gyeongsang-do
Province from November 5, 2011 to December 30, 2012 after classifying the laborers into left- and right-side groups. The organic
compound samples were collected and analyzed in accordance with the NIOSH Manual of Analytical Methods (NMAM) 1501.

Results: In terms of the concentration of organic compounds collected from both left and right shoulders at the position of
workers’ respirators, isobutyl acetate was the highest with 145 ppm at the left shoulder, followed by ethyl acetate (133.5 ppm) and
toluene (38.13 ppm). At the right shoulder, on the contrary, ethyl acetate (149.3 ppm) was the highest, followed by toluene (46.26
ppm), xylene (29.63ppm) and isopropyl alcohol (28.06 ppm). Overall, the right shoulder was higher than the left shoulder in terms

of concentrations.

Conclusions: For the measurement of the working environment, workers” personal samples should be collected at the place closest
to the respirator. In terms of the reduction of error, the attachment of two sample media is expected to reduce errors in exposure

assessment.

Key words: Attachment position, method of measuring working environment, mixed organic compounds, personal air sampler
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Table 1. Systems and operating conditions for qualitative analysis
of organic solvents by Gas chromatography

Items Analytical Conditions

Systems
Gas Chromatography Hewlett Packard series 689011

FID(Flame Ionization Detecter 1/8"
2m 15%

Elite-1 Crossbond 100% dimethyl
polysiloxane

Detector

Operating Conditions
Injector Temperature 210T
Detector Temperature 250T

40°C(5 min) - 100°C(4.0°C/min) -

Column Temperature 140°C(40 C/min)

Flow rate N2 1 ml/min(total flow 22 ml/min)
H2 45 ml/min
Air 450 ml/min

Injection volume 1w

Split ratio 50:1
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Table 2. Work type of subject workers

(N=65)
Item Classification No. of subjects(%)
spray 36(55.4)
Working methods Cleaning 7(10.8)
others 22(33.8)
Sampling position Right-handed 57(87.7)
Left-handed 8(12.3)
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Table 3. Sampling of air concentration distribution by location
(Unit : Number)

and Environmental Hygiene, 2015: 25(3): 328-337

Compounds slzlll(a)]:egtfs Left Right
Dichloromethane 65 11 11
Methyl ethyl ketone 65 17 17
Methyl isobutyl ketone 65 24 24
Styrene 65 3 3
Cyclohexane 65 7 7
Cyclohexanone 65 1 1
Isopropyl alcohol 65 19 19
Ethylbenzene 65 26 26
Acetone 65 23 23
Isobutyl acetate 65 3 4
Butyl acetate 65 23 22
Ethyl acetate 65 22 21
Xylene 65 25 25
Toluene 65 54 55
Heptane 65 2 2
Butyl alcohol 65 0 0
Isobutyl alcohol 65 6 6
Dichloroethylene 65 6 6
Trichlorethylene 65 4 4
Tetrachloroethylene 65 0 0
N-hexane 65 6 6
Methyl chloroform 65 0 0
Stoddard solvent 65 2 2
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Table 4. Distribution of organic compound concentration in the air by work position

Unit : ppm
Left-handed Right-handed
Organic compounds N

Min Max Mean+ S.D Min Max Meant S.D
Dichloromethane 65 .00 22.23 .551+2.80 .00 25.41 .599+3.20
Methyl ethyl ketone 65 .00 6.75 .249+1.01 .00 7.58 .257+1.06
MIBK 65 .00 4.66 181+.61 .00 4.92 .187+.65
Styrene 65 .00 0.02 .817+4.63 .00 27.26 .804+4.51
Cyclohexane 65 .00 2.19 .091+.38 .00 2.23 .094+.40
Isopropyl alcohol 65 .00 22.13 1.2134+4.03 .00 28.06 1.337+4.72
Ethylbenzene 65 .00 16.75 .78342.53 .00 15.05 77742.40
Acetone 65 .00 17.18 791£2.64 .00 19.61 .818+2.84
Isobutyl acetate 65 .00 145.0 .014+.06 .00 37 .858+2.71
Butyl acetate 65 .00 33 3.080+18.19 .00 15.41 .020+.08
Ethyl acetate 65 .00 133.5 3.946+19.42 .00 149.3 4.036+20.59
Xylene 65 .00 33.40 1.190+4.56 .00 29.63 1.170+4.26
Toluene 65 .00 38.13 2.202+5.54 .00 46.26 2.336+6.37
Isobutyl alcohol 65 .00 26.48 .764+4.06 .00 23.29 .74243.90
Dichloroethylene 65 .00 2.17 .093+.39 .00 2.17 .094+.39
Trichlorethylene 65 .00 1.92 .065+.29 .00 1.99 .067+.30
N-hexane 65 .00 6.27 119+.79 .00 6.29 121+.79

o7 7 Eoern, ZAbod 1335 ppm, EF<l
38.13 ppm =o2 YEPgow, @EXRL 2iboE
149.3 ppm, &2l 46.26 ppm, Z-Ad 29.63 ppm, ©]
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Figure 2. Comparison of organic compound concentrations by
hand direction(Right or left)
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Figure 3. Cumulative distribution of left-handed VOCs concentration in airborne
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Table 5. Correlation between the measurement of the concentration in the air

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Left, Dichloromethane 1
Left, Methyl ethyl ketone ~ .007 1
Left, MIBK 471 =055 1
Left, Isopropyl alcohol -059 5307 -.049 1
Left, Ethylbenzene 069 6797 179 163 1
Left, Acetone 3457 9157 018 502" 6197 1
Left, Butyl acetate -036 -031 .034 113 -068 -017 1
Left, Ethyl acetate -025 9837 -054 5607 6517 9117 -044 1
Left, Xylene 051 7817 075 2517 9147 7097 -057 7647 1
Left, Toluene 013 7787 121 5527 4697 7267 -.057 8007 460 1
Right, Dichloromethane 1.007 007 174 -056 071 348" -035 -024 .052 015 1
Right, Methyl ethyl ketone 011 994" -052 569" 617" 918" -024 982" 715" 809" .011 1
Right, MIBK 168 -053 998" -049 173 017 035 -054 .074 .120 .171 -051 1
Right, Isopropyl alcohol -056 580" -.048 995" .178 553" 093 6117 265 599" -.053 623" -.048 1
Right, Ethylbenzene 079 702" 194 200 997" 648" -071 676" 901" 516" 080 .648" .188 219 1
Right, Acetone 3307 9097 017 5367 5637 995 -017 9107 6497 7557 3337 9237 016 5917 5997 1
Right, Butyl acetate -007 -043 .008 .083 -072 -036 .844” -051 -062 -074 -009 -037 .009 .066 -075 -036 1
Right, Ethyl acetate -024 9747 -052 590" 5947 909" -.042 995" 703" 8257 -.023 984" -052 .646" 626" 918" -049 1
Right, Xylene 062 828" 086 310" 908 762" -.060 815 9957 5307 063 7717 .085 .329" 903" 710" -.065 7627 1
Right, Toluene 013 798" 102 5847 4377 7507 -.054 8217 4407 9947 015 837" .102 .635" 489" .786" -.069 853" 516" 1
"p<0.05, “p<0.01, ~"p<0.001
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