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to increase an uptake rate.

0.06, 0.12, 0.20. 0.30 m/sec) for 24 hours,

Passive samplers have been used for parsonal, indoor, and
outdoor air monitoring of VOCs at ppb concentrations in
community and office environments. The path length of
modified passive sampler was shortened, so il was intended

The performance of the modified 3M 3500 organic vapor
monitor(OVM) as a fool for assessing exposures to toxic air
poliutants in nonocecupational community environments was
evaltiated using combined controlled fest atmospheres of six
selected target volatile organic compoundstVOCs): benzene,
methyl tert-butyl ethertMTBE), chloroform, 1.4~dichlaro~
benzene, tetrachloroethylene, and toluene. The experiments
were conducted by exposing the dosimeters to concen-
trations of 50~100 ge/m’ on six face velocity(0.00, 0.02,

If the uptake rate was increased, that means that we could
use the passive sampler more effectively. The uptake rates
were increased linearly according o reduce the path length.

The effects of face velocity and path length on the uptake rates of volatile organic compounds
measured by diffusive samplers

- Thomas H. Stock” - Maria T. Morandi” - Masoud Afshar”’ - Jay Cross”

Dept. of Environmental Sanitation, College of Health Sciences, Korea University, Seoul, Korea
University of Texas-Houston, Health Science Center, School of Public Health, TX, USA”

Although the diffusion path length was shortened, the change
of uptake rate was within £25 % of theoretical value, in-
dicating that the modified passive samplerTM) can be
effectively tsed over the range of concentrations and enviro-
pmental conditions tested with a 24-h sampling period if the
face velocities were over 0.12 m/s for 6 components of
VOCs, But when the face velocities were less than 0.12 mi/s,
uptake rates were reduced more than expected values, So,
the passive sampler with the shortened path length should be
used at indoor or outdoor environment where the face
velocity should be over about 0.10 m/s, If the path length was
shortened more, the uplake rate was more effected by
starvation.

Key Words : Diffusive{passive) sampler, Volatile organic
compoundstVOCs), Face velocity,
Path length, Uplake rate
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2. Uptake rates according to path length and face
velocities for benzene
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4. Uptake rates according to path length and face

velocities for tetrachloroethylene
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Fig. 6. Uptake rates according to path length and face

velocities for MTBE
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Fig. 3. Uptake rates according to path length and face
velocities for toluene
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Fig. 4. Uptake rates according to path length and face
velocities for chloroform
120
110 : B 0.30 m/sec
100 E O 0.20 m/sec
90 I A 0.12m/sec
= gy <& 0.06 m/sec
E ' A 0.02 misec
?(3 70 ] ® 0.00 m/sec
3 60 - 3M OVM
©
o 50 % L1
o™ g
g 40 A é
> a0 ° g
20 .
. g
0 T T T T
5 10 15 20
Path length(mm)
Fig. 7. Uptake rates according to path length and face

velocities for dichlorobenzene
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Table 3. Update rates of TM+ and UM+ according to face velocities for VOCs based on reference

Components Face Velocity(m/s) 0.0m/s 0.02nmy/s 0.06mv/s 0.12m/s 0.20m/s 030m/s  Ref™ Value

Uptke e (cominy M 02 4l 280 6365 6595 7637 62.84

Beene UM 2689 288 3117 3667 3728 4158 355
- ™ 3588  -2981 1597 128 494 21.52 ]
UM 2426 -1882  -12.19 330 501 17.13 -

Ubke e (comimy M 432 B2 Bl6 M3 60 604 5229

o WM B0 2455 2605 3079 3081 3338 3350
e 0l ™ 3422 2860  -1790 422 625 2,79 -
UM 2527 2443 1352 149 161 18.52 )

. Upkerte (i M 236 BB 43 S8 58 6041 4920
Dichloro p UM 2077 2101 2404 2821 2825 32,95 27.80
benzene i ™ 342 2860  -17.90 42 625 2279 -

UM 2527 2443 1352 149 1.61 18.52 )

ke ooty . A BB 3741 4566 5521 5621 6357 5823

VTR W BT M 2708 308 300 3464 32.90
I ™ 3947 3575 2159 508 250 9.17 ;
UM 2926 2562 -1740 628 578 528 ;

: ™ 3304 3730 4230 5.2 5392 644 50.09

Tetrachlorg ~ UPtake rate (cc/min) o 038 249 2888 2833 BN 2830
) . ™ 38 2553 -1604 1.85 765 24,65 -
clene Dukeens () UM 2434 209 -11.94 2.04 021 19.18 ;

U e om0 066 HHSI6 5T 66 5558

ol M 25 2002 2608 2891 3180 3628 3140
fzengs B ™ 4350 2685  -1816 435 037 19.92 .
UM 2826 3591 -1693  7.94 128 15.53 :

*TM: 5.7mm path length, ¥UM: 10mm path length

" Difference(%):((Uptake rate-Ref. uptake rate)/Ref. uptake rate) X 100

“Refvalue: Uptake values on 3M Catalogue
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