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Field Comparison of Two Monitoring Methods for Airborn Organic Solvents

in the Paint Spray Process

Jungkeun Park " - Sijung Jung - Jungsun Park - Ho Keun Chung

Occupational Safety and Health Research Institute, KOSHA

Through field comparison of Tenax/Heat method and
Charcoal/CS; for workers exposed to Methyl isobuthyl
ketone(MIBK), toluene, and cellosolve acetate in the paint
spray processes, a study was conducted to provide basic
data for the evaluation of organic solvents in the workplace.

The limits of detection(LOD) of Tenax/Heat method
showed 1/83.4, 1/125, 1/156.5 in Methyl isobuthyl
ketone(MIBK), toluene, and cellosolve acetate in comparison
to those of Charcoal/CS, , respectively. The exposure levels
of the three organic solvents using Tenax/Heat method were
very significantly higher than those using Charcoal/CS;

[.A 2 ZAA 5ol el e
T, 1991).
71 8AIE ARAollA] 71 ol 2o 71 8AE

1:1
e

2 g

5
I A Sl Edov( e 5, #718Al SellA

1
A s GRS ) SRR 5 e
A dhe 2%

(p<0.01). It was shown that the exposure levels of the three
organic solvents had very significant difference between two
methods in less than 1.0 ppm of exposure level(p<0.01), while
the exposure levels of toluene and cellosolve acetate didn't
show significant difference in more than 1.0 ppm (p>0.05). In
the estimation of exposure levels for not-detected samples,
the two monitoring methods had the highest correlation when
estimated values through regression equation were used.

Key Words : Tenax/Heat, Charcoal/CS, , limit of detection,
estimation of not-detected sample
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Table 1. LOD and LOQ determined in this study.

Compound Method ~ Calculated LOD(ug) LOD(ug) LOQ(ug)
SE 6.0 6.3 21.0
MIBK D 0.0256 0.0755 0.2514
Toluene SE 2.6 34 113
D 0.0255 0.0272 0.0906
Cellosolve SE 18.7 24.0 79.9
acetate TD 0.0749 0.1534 0.5108
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Figure 1. Lognormal distribution of MIBK concentrations
by Tenax TAHeat methodN=72).
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Table 2. Concentrations of MIBK, Toluene and Cellosolve acetate in air of paint
spray process, and results of paired-t test by method
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Compound Method No. of Samples ~ GM" (ppm) GSD? Range (ppm) Paired t-test
SE 72 0.2510 44318 0.0092 - 4.6946 *
MIBK ) 7 04144 40913 0.0143 - 9.1791 7,667
Toluene SE 72 0.2442 9.2979 0.0006 - 12.4652 6917
TD 72 0.5942 3.9451 0.0657 - 18.4035 '
SE 60 0.3872 2.5435 0.0151 - 2.5966 *
Cellosolve acetate 60 04386 26116 0.0157 - 2.1913 7716
1) GM : Geometric Mean
2) GSD : Geometric Standard Deviation
**p <001
Table 3. Comparison of method for MIBK by concentration level.
Conc. (ppm) Method ~ No. of Samples  GM (ppm) GSD Range (ppm) Paired t-test
SE 18 0.0410 2.2004 0.0092 - 0.0988 *
<0l ) 18 0.1084 25010 0.0143 - 02678 3,622
01 -1 SE 37 0.2377 1.8189 0.1060 - 0.8991 3.906"
’ TD 37 0.3373 2.3460 0.0533 - 1.8306 '
-1 SE 17 1.9230 1.6793 1.0028 - 4.6946 3.804"
TD 17 2.6856 1.9502 0.8379 - 9.1791 '

**p <001
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Table 4. Comparison of methed for toluene by concentration level.

Conc. (ppm) Method No. of Samples ~ GM (ppm) GSD Range (ppm) Paired t-test

<0l SE 30 0.0297 3.3078 0.0006 - 0.0993 9007
D 30 0.1818 14181 0.0657 - 0.2696
SE 21 0.3345 1.9620 0.1043 - 0.9638 -

0.1 -1 D 21 0.5241 17015 0.1860 - 1.4178 7920

1 SE 21 3.6139 2.3626 1.1548 - 12.4652 0163
D 21 3.6378 2.2248 1.2939 - 18.4035 '

** P <001

Table 5. Comparison of method for cellosolve acetate by concentration level.

Conc .(ppm) Method No. of Samples  GM (ppm) GSD Range (ppm) Paired t-test
<0l SE 4 0.0427 2.2239 0.0151 - 0.0811 4140"
D 4 0.0472 2.3340 0.0157 - 0.0931
SE 48 0.3721 1.7533 0.1321 - 0.9813 "
01-1 D 48 0.4975 1.9237 0.1562 - 1.4362 10698
51 SE 1.4789 14071 1.0919 - 2.5966 0,444
D 1.4083 1.5339 0.7762 - 2.1913
**p <001
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Table 6. Number of not-detected samples by compound and method

Compound Method Not-detected Samples(%)* Total Samples
SE 5(6.9) 72
MIBK D 0 72
SE 70.7) 72
Toluene ™ 0 7
Cellosolve SE 15(25.0) 60
acetate D 0 60

* % : (No. of Not-detected Samples / No. of Total Samples) x 100



Qe £33 1%

Table 7. Types used for determining estimated value of not-detected sample

in this study
Type Determining value of not-detected sample

I To use middle value between zero and limit of detection

I To use regular interval values between zero and limit of detection

m To use estimated value through regression equation
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Table 8. Restlts of paired t-test and regression analysis of MIBK, toluene and cellosolve acetate between SE and TD method

by type used and compound

Compound Method—Type* No. of Samples GM" (ppm) GSD? Paired t-test i
SE-Type 1 7 0.2307 5.1868 -5.750" 0.847
VIBK SE-Type I 7 0.2162 6.3870 -4.439’: 0.819
SE-Typelll 7 0.2510 44318 -7.667 0.861
D 7 0.4144 40913
SE-Type 1 7 0.1939 12,9539 5516 0.820
Toluene SE-Type I 7 0.1845 14.5613 -5.204’: 0.807
SE-Typelll 7 0.2442 9.2979 -6.917 0.856
D 7 0.5942 3.9451
SE-Type 1 60 0.2999 3.4938 39717 0.779
Cellosolve SE-Type Il 60 0.2577 55055 -1.696 0.907
acetate SE-Typelll 60 0.3872 2.5435 716" 0.941
D 60 0.4886 26116

*1: To use middle value between zero and limit of detection.
II: To use regular interval values between zero and limit of detection.
I: To use estimated value through regression equation.

#% p<0.01
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Figure 2. Scatter diagram of Figure 3. Lognormal distribution
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between two methods by type of SE Method by cype(N=60).
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