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-Abstract-

Sampling efficiencies of the activated carbon fiber and 3M diffusive
samplers for organic vapors

Sang-Hoon Byeon - Se-Min Oh - Chang-Ha Lee

Dept. of Environmental Sanitation College of Allied Health Sciences, Korea University,
*Industrial Health Research Institute, Korea Industrial Safety Corporation,
**Department of Chemical Engineering, Yonsei University

Toluene, n-hexane, and methyl ethyl ketone(MEK) were exposed to the activated carbon fiber(ACF) and
3M(Model 3500) diffusive samplers under low and high humidity levels. In order to evaluate these two
samplers, the sampling capacity, sampling rate, reverse diffusion, and storage stability were obtained.

At low humidity level(8 * 3%RH), the adsorption amount of all three organic vapors to the ACF diffusive
sampler showed a positive linear relationship up to 8 hours. However, at high humidity level(90 + S%RH),
n-hexane and MEK maintained a positive linear relationship up to 1.5 hrs, but decreased in their adsorption
amounts afterwards. On the other hand, the adsorptivin amount of n-hexane, MEK, and toluene to 3M
diffusive sampler showed almost a positive linear relationship up to 8 hours at both humidity levels. At low
humidity level, there was almost no reverse diffusion for both 3M and ACF diffusive samplers. However,
when the ACF diffusive sampler was used at high humidity level, there was about 52.63% of MEK sample
loss and about 92.59% of n-hexane sample loss. The storage stabilities of the ACF and 3M diffusive samplers
were both relative stable except for MEK. In the case of MEK, the difference between the analysis of the
organic vapor right after the sampling and that of 3 weeks later at room temperature was 45% for the ACF
diffusive sampler and 18% for the 3M diffusive sampler. Since the storage stability of the samples stored in
a refrigerator was relatively stable, they need to be refrigerated until the analysis is done.

Key Words : diffusive sampler, capacity, reverse diffusion, storage stability.
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Table 1. Properties of Test Compounds

o Hirschfelder
. Density - - _ -
Compound MW Boiling Point Diffusion Coefficient
nl] (crfsec @25T)
Toluene 92.14 0.867 110 0.0827
n-hexane 86.18 0.660 68.7 0.0796
Methyl ethyl ketone 72.11 0.805 79.6 0.0943
Perchloroethylene 165.85 1.631 121 0.0786
Methyl isobuyl ketone 100.16 0.801 117 0.0761

1 : Lange’s Handbook of Chemistry, Dean, McGRAW-HILL BOOK CO0.(1979)
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Fig. 1. Adsorption amounts of ACF diffusive sampler with time Fig. 2. Adsorption amourtts of ACF diffusive sampler with time at b
atlow humidity(24+2 °C, 8+3 %RH) humidity(24+2 °C, 90+5 %RH).
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Fig. 3. Adsorption amounts of 3M diffusive sampler with time at Fig. 4. Adsorption amounts of 3M diffusive sampler with time
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Table 2. Comparison of reverse diffusion by the ACF and 3M passive sampler at 8+3 %RH

(unit: mg)
Material tested MEK n-hexane toluene MIBK PCE
n 3 3 3 3 3
A Mean 1.56(1.14) 1.21(0.93) 1.29(0.43) 112 1.44
SD 0.09(0.01) 0.07(0.02) 0.05(0.01) 0.05 0.05
CV 0.06(0.01) 0.06(0.03) 0.04(0.02) 0.04 0.04
n 3 3 3 3 3
B~ Mean 1.48(1.06) 1.11(0.90) 1.33(0.42) 117 1.50
SD 0.07(0.05) 0.05(0.03) 0.05(0.00) 0.04 0.05
(aY A 0.05(0.05) 0.05(0.03) 0.03(0.01) 0.03 0.03
A-B| /A
Percent Loss ( ]([)0/ ) 5.13(7.02) 8.26(3.23) 3.10(2.33) 4.46 417
X

*A: organic vapors were collected for two hours and immediately analyzed.
“B: organic vapors were collected for two hours and the samplers were exposed to clean air

for three hours to evaluate reverse diffusion.
**Parenthesis value represents 3M results.

Table 3. Comparison of reverse diffusion by the ACF and 3M passive sampler at 90+5 %RH humidity

(unit: mg)
Material tested MEK n-Hexane Toluene
n 3 3 3
A Mean 0.57(0.31) 0.27(0.46) 0.52(0.47)
SD 0.01(0.01) 0.01(0.02) 0.00(0.02)
Cv 0.02(0.03) 0.04(0.04) 0.01(0.03)
n 3 3 3
B~ Mean 0.27(0.30) 0.02(0.48) 0.51(0.45)
SD 0.05(0.01) 0.01(0.01) 0.02(0.02)
Ccv 0.17(0.04) 0.55(0.03) 0.05(0.04)
Percent Loss (} A-81 /&) 52.63(3.23) 92.59(4.35) 1.92(4.26)

x 100

*A: organic vapors were collected for two hours and immediately analyzed.
»B: organic vapors were collected for two hours and the samplers were exposed to clean air

for three hours to evaluate reverse diffusion.
*Darenthesis value represents 3M results.
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Table 4. Stability of Sampled Materials in the ACF and 3M Diffusive Sampler by Temperature and Time

(unit: mg)
Materials Items 1 Day 3 Week 5 Week
Calculated ) (AY* at Room Temp. at Refrg.
Toluene Mean 1.12(0.81y*** 1.07(0.81) 1.14(0.80)
RSD (0.05(0.06) 0.04(0.01) 0.02(0.01)
Bias(%)** - 40) 2(1)
n-Hexane Mean 2.19(1.606) 2.06(1.75) 2.23(1.79)
RSD 0.04(0.06) 0.02(0.06) 0.03(0.02)
Bias(%) - 6(5) 2(8)
MEK Mean 2.37(1.84) 1.31(1.51) 2.21(1.84)
RSD 0.04(0.07) 0.02(0.03) 0.05(0.02)
Bias(%) - 45(18) 7(0)

* Data on Day 1 were used as reference values(A)

** Bias(%) = (| (Value measured on each time)-A| /A) x 100

*** Parenthesis value represent 3M results
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