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Compansm between the Chamoal Ihbe Samplmg Method an the Dlifuswe Sampler, and’_ -
,, o ﬂleAPPhcablllty of lefuswe SamplermtheFleld

- GraduateSchool ofOCcupatzonal Hedalth - . _
- ”Deparmwnt of Preventzve Medzcm  College of Medicine, The Ctholtc Umverszty & Koma .

 Tom estlgate the ﬁeld apphcablhty of : a dxffus:ve sampler:{ : chamoal tube method was hlgher than thatofa dlﬂilswe sampier
o (3M OVM #3500, passive sampling method) authors conducted  in n-hexane and MEK (p<005).

2 snnultancous measurement of personal organic solvents 2. Em of the charcoal tube method was hlgher than !hat of

L exposme m thé air of the workplaces by charcoal tube with low  diffusive sampler method but not significandy different and was

ﬁnphng method) and diffusive  lower than the OEL (Occupatxonal Exposure L1m1t) in all 6
fsampler o . poess ‘ .
Samples were collected and analyzed by NIOSH method 3. There was a signi t correlaﬂon Detween the two
. (NMAM®) fmmﬂunyﬂght workers in 12 factories who work methods in low concentrations of the 8 organic solvents
__in 6 dnﬁewnt procmes Geome!nc mean (GM) and geomemc, (p<0.05). ‘ . .

the exposure assessment of the  some orgamc sc)lvents dlﬁilswe sampler canbe applied toassess
stry of Labor, Korea) Em was the personal momtonng inlow ievel exposure ’

relanonshlp bctween' two methods

~ Resuliswereasfollows; '
1. Eight dszemnt solvents (ethyl acetate, n-hexane, toluene,
xylenf; acetone, 1sopmpyl aloohol methyl ethyl ketone (MEK), -
. and methyl isoby : ;

nd the éonéenﬂaﬂoné of the px

n 0.5 TLV level. The concen exposure assessment.

~In conclusion, there was no differénce in charcoal tube
_method and diffusive sampler meﬁlod in low concentrations of

5 Key | Words charcoa} tube, dﬂfuswe sampler, orgamc solvents
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Table 1. Analytical conditions of gas chromatography

Item Analytical Condition
Column CP WAX 52CB
(WCOT fused silica, 0.25m, 30m X 0.32mm)
Detector FID(flame ionization detector)
Oven temp. 35C(3min) — 6 C/min — 70 C(1min) — 15 C/min
—110°C(1min) —20°C/min — 140 C
Injector temp. 200C
Detector temp. 220C
N2 gas flow 30 m{ /min
Air flow 300 m¢ /min
Injection volume 1l

Table 2. Number of charcoal tube and diffusive samplers where
the organic solvents were detected (n=38)

Solvents Charcoal tube Diffusive sampler
Nonpolar Ethyl acetate 26 20
n-Hexane 18 17
Toluene 37 4
Xylene 25 18
Polar Acetone 15 11
IPA 20 19
MEK 34 31
MIBK 15 12

IPA : Isopropy alcohol
MEK : Methyi ethyl ketone
MIBK : Methy isobuthyvl ketone
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Table 3. Geometric mean(GM) and geometric standard deviation (GSD) of the organic solvents
concentrations simultaneously measuredin charcoal tube and diffusive sampler (unit : ppm)

Charcoal tube Diffusive
Solvents N Mean Rp p*
sampler
GM (GSD) GM (GSD)

Nonpolar Ethyl acetate 20 6.24(2.61) 547(2.37) 0.063 0.101
n-Hexane 17 4.00(2.74) 2.65(3.82) 0279 0.002
Toluene 34 16.0(2.17) 14.6(2.40) 0.023 0.121
Xylene 18 347(2.08) 307(342) 0.122 0.536
Acetone 11 7.84(2.23) 8.61(1.66) 0.240 0.566
Polar IPA 18 2.04(4.86) 3.11(3.83) 0376 0.132
MEK 31 9.79(2.19) 8212.11) 0.134 0.001
MIBK 12 3.15(1.91) 2.87(1.85) 0.035 0.505

*paired t-test
IPA :lso propyl alcohol

MEK : Methyl ethyl ketone

MIBK : Methyl isobuthy

RD (relative difference) =

where,
Cdfusive - cONcentration

Cuumwa : concentration

| ketore
Cd fusive= Caaroa

Cdamod

of M OW #3500
of charcoal tube

Table 4. Exposure assessment of mixed organic solvents in charcoal tube and diffusive sampler

Charcoal tube Diffusive sampler

Process N Em Em Em Em

Mean(SD)  Mean(SD)  Mean(SD)  Mean(SD)
Spray 3 0399(0315)< 1.086(0.008)  0.288(0.271) < 1.110{0.020)
Prints 10 0360(0274) < 1.12700027)  0.280(0.204) < 1.126(0.028)
Bonding 6 0316(0059) < 1.082(0.018)  0.275(0.095) < 1.088(0.021)
Paint mixing 8 0.522(0246) < 1.088(0014)  0489(0.243) < 1.089(0.011)
Solvents mixing 5 0276(0.155)< 1.111(0.005)  0.246(0.112) < 1.113(0.004)
U.V coating 05940092) < 1.07100004)  0.577(0.112) < 1.070(0.003)
Total Process 36 0406(0229) <1.0990027)  0355(0212) < 1.102(0.026)

Em ! Exposure modulus
CL : Threshold limit value of mixed organic solvents (control limit)
Em<CL : Below the threshold limit value

Em>1 and Em>CL @ Excess the threshold limit value
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Table 5. Correlation coefficients and regression equations between the two sampling methodsA

Solvents N Intercept Slope R*
Nonpolar Ethyl acetate 20 0.16 0.84 094
n-Hexane 17 -0.80 1.28 096
Toluene 4 -0.20 14 092
Polar Xylene 18 047 128 0.76
Acetone 11 1.15 049 0.77
IPA 18 0.70 061 0.71
MEK 31 004 090 095
MIBK 12 0.26 0.69 0.73

IPA : Isopropyl alcohol

MEK : Methyl ethyl ketone

MIBK : Methyl sobutyl ketone

*Dataanalyzed using the modellny=b hx+a

(x: diffusive sampler concentration,y: charcoal tube concentration)

* p<005
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Fig. 1. Relationship between charcoal tube and a diffusive sampler method for organic solvents.
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