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Abstract

A pilot study was conducted in order to investigate the concentrations of indoor and
outdoor VOCs( Volatile Organic Compounds) at ten homes and four building offices in
Seoul during March-April, 1993. The five components of VOCs(Benzene, Toluene,
Ethylbenzene, o-Xylene, m/p-Xylene) were collected using charcoal tube and were
analysed using Gas Chromatography(GC) with a Flame Tonization Detector( FID).

‘The mean concentrations of indoor VOCs were shown as Benzene of 38.9 ug/m?®, Tolu-
ene of 165.0 ug/m’, Ethylbenzene of 21.7 ug/m’, o-Xylene of 11.6 ug/m® and m/p-Xylene
of 29.3 ug/m?’, but those corresponding levels of outdoor VOCs shown Benzene of 27.8 ug/
m’, Toluene of 140.3 ug/ny’, Ethylbenzene of 17.0 ug/m’, o-Xylene of 4.9 ug/m*, and m/p-
Xylene of 16.3 ug/m, indicating that indoor levels of VOCs were higher than correspond-
ing outdoor levels. The ratio of indoor and outdoor VOCs concentrations was 0.99 for Ben-
zene, 1.23 for Toluene, 5.86 for Ethylbenzene, 5.23 for o-Xylene, 2.41 for m/p-Xylene in
homes, while 2.02 for Benzene, 1.15 for Toluene, 0.96 for Ethylbenzene, 1.41 for o-Xylene,
1.38 for m/p-Xylene in offices, respectively.

The mean concentrations of VOCs in homes were higher than those levels in offices,
while the mean concentration of VOCs during active hour of occupants in a day were
higher 1-3 times than the levels during non-active hour.

Comparing VOCs levels by building's age, the mean concentrations of Benzene, o-Xy-
lene and m/p-Xylene were higher in new building than old building, but the mean concen-
trations of Toluene and Ethylbenzene in new building were lower than old building. The
mean concentrations in all components of VOCs in smoking area were higher than non-
smoking area.

These results suggested that the VOC levels were affected by various indoor character-
istics and behavioral activity of occupants.
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Table 1. Characteristics of homes and offices selected.
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No. of site Area Construction Ventilation ’I‘y.pe of ’I‘ype of Number of
( year) heating fuel cooking fuel smokers

Home #1 Bongchon 1983 window oil gas 0
2 Kaebong 1990 window oil gas 0

3 Sukwan 1984 window oil gas 1

4 Kongrung 1973 window o1l gas 0

5 Bangbae 1970 window oil gas 1

6 Bulkwang 1990 window oil gas 0

7 Bongchon 1983 window yeontan gas 0

8 Mok 1986 window central gas 2

9 Banpo 1979 window central gas 0

10 Sadang 1993 window central gas 0

Office #1 Banghae 1988 window oil gas 5
2 Hangdang 1969 window central gas 0

3 Hangdang 1968 fan central gas 0

4 Yongdang 1993 fan central unused 3
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Fig. 1. Chromatogram of standard solution.
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Table 2. Concentration of VOCs at indoor and outdoor.
Component Concentration of VOCs( u« g/m*)
Indoor Outdoor /O
N Mean S.D. Range N Mean S.D. Range Ratio
Benzene 14 389 3938 17.4- 1565 14 278 106 115~ 457 1.39
Toluene 14 165.0 286.3 28.8-1084.3 14 1403 3312 16.3-1288.1 1.17
Ethylbenzene 14 217 388 N.D.- 1489 14 17.0 542 N.D.- 204.6 1.27
o-Xylene 14 116 128 ND.- 393 14 49 120 ND.- 450 2.36
m/p-Xylene 14 293 291 2.2- 958 14 163 285 ND.- 1119 1.79
N.D. : No detected
Table 3. Concentration of VOCs by each component at home.
Component Concentration of VOCs{ 1 g/m*)
Indoor Outdoor /O
N Mean SD. Range N Mean S.D. Range Ratio
Benzene 10 236 57 17.4- 156.5 10 237 83 115- 457 0.99
Toluene 10 570 161 28.8-1084.3 10 461 206 16.3-1288.1 1.23
Ethylbenzene 10 88 128 N.D.- 1489 10 1.5 35 N.D.- 2046 5.86
o-Xylene 10 89 115 N.D.- 393 10 1.7 36 ND.- 450 523
m/p-Xylene 10 222 256 22- 958 10 9.2 8.6 ND.- 1119 2.41
N.D. : No detected
Table 4. Concentration of VOCs by each component at office.
Component Concentration of VOCs( # g/m*)
Indoor Outdoor /O
N Mean S.D. Range N Mean S.D. Range Ratio
Benzene 4 769 637 17.4- 1565 4 38.0 9.0 11.5- 457 2.02
Toluene 4 4348 4674 28.8-1084.3 4 3758 6087 16.3-1288.1 1.15
Ethylbenzene 4 54.0 64.0 N.D.- 1489 4 55.7 994 N.D.- 2046 0.96
o-Xylene 4 185 152 ND- 393 4 131 216 ND.- 450 141
m/p-Xylene 4 469 332 2.2- 95.8 4 339 521 N.D.- 1119 1.38

N.D. : No detected
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