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Abstract

Although concentrations of hazardous air pollutants (HAPs) are very low in the atmosphere, a growing attention
has been paid on such compounds due to their high toxicity and bioaccumulation potentials into human body. In
order to control and manage the amount of these materials in ambient air, it is necessary to construct monitoring
system of them and to know the current concentration level of HAPs above all. In this work, a wide range of HAPs
has been measured in metropolitan area to recognize the present state of HAPs in this area.

The measured concentration of VOCs was higher in order of Jeonnongdong, Jeongdong, and Yangsuri. The
regional difference of VOCs concentration was also highest in spring. Its total VOCs was ranged from 15.17~
41.45 ppb. Benzene 0.43~2.32 ppb showed similar concentration level with the result of previous researches in
Seoul. This value is a little higher than the average concentration 0.92 ppb for national ambient air quality
standards in Japan. The concentration of aldehydes in this study was lower than those of other researches. Previous
works in Seoul metropolitan area showed that the concentration of formaldehyde and acetaldehyde were higher
than 5 ppb. The concentration of gaseous and particulate PAHs was high in order of winter, spring, and summer.
More than 90% of PAHs with low molecular weight such as 2-rings and 3-rings PAHs existed in gas phase. On the
other hands, PAHs with high molecular weight more than 5-rings PAHs almost existed in particulate. In spring, the
concentration of gaseous PAHs was 24.38 ng/m’ in Jeongdong. Among the particulate PAHs, the concentrations of
Naphthalene, Benzo(b)fluoranthene, and Benzo(g, h, i)perylene were higher than others. Especially, the
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concentration of Benzo(a)pyrene, a important carcinogenic poliutant, was highest in winter 0.5 ng/m® and ranged

from 0.03 to 0.3 ng/m? in spring and summer, which is lower than the monitoring result in 90’s. These components

were mainly originated from the vehicle exhaust or heating equipment use.
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Fig. 1. Three sampling sites in seoul metropolitan area.
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Fig. 2. Variation of meteorological parameters during sampling periods.
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Table 1. Average concentrations of VOCs during intensive measurement periods.

el 2 ob A Aol

(unit : ppb)

Winter (n=48)

Spring (n=48)

Summer (n=48)

VOCs

Jeon, Jeonnon . Jeon Jeonnon . Jeon, Jeonnon .

don gg dong g Yangsuri dongg dong g Yangsuri don gg dong J Yangsuri
Dichloromethane ND ND 0.06 2.48 5.46 1.95 291 3.42 2.17
Chloroform ND 0.03 0.12 0.76 0.53 0.21 0.04 0.16 0.03
Benzene 1.50 1.01 0.43 0.64 2.32 1.02 1.31 1.81 0.53
Trichloroethylene 0.14 0.15 0.18 1.89 2.82 0.44 0.07 0.31 0.12
Toluene 7.04 . 8.44 3.25 8.93 11.64 4.37 9.94 12.06 4.05
Tetrachloroethylene 0.01 ND 0.02 0.16 0.22 0.04 ND ND ND
Ethylbenzene 0.32 0.25 0.23 0.81 2.88 0.59 0.98 1.57 0.52
m, p-Xylene 0.78 0.50 0.61 1.66 2.00 0.48 1.49 1.20 0.59
Styrene 0.16 0.13 0.08 1.83 1.61 1.00 0.99 1.54 0.55
1,3,5-TMB 0.12 ND 0.12 1.46 0.21 0.39 0.08 0.38 0.07
1,2,4-TMB 0.09 0.04 0.06 1.11 0.99 0.26 0.30 0.65 0.19
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Table 2. Comparison of common VOCs concentrations between selected areas in Korea and other countries. (unit : ppb)

Singh et al. (1992) o f;‘zclg‘; 6 l\(Ii‘geés“)" Ké‘gg’gi‘f' This study
Yoo Winter Spring Summer Year  Summer Summer
(San Jose, (SanlJose, (SanJose, Winter Spring Summer
CA) CA) CA) (Rome) (Seoul)  (Ulsan)

Dichloromethane 1.0~103 04~4.3 0.1~83 - 0.3 0.8 ND~0.06 195~546 2.17~342
Chloroform 0.04~02 0.02~0.1 0.01~02 - - ND~0.12 0.21~0.76 0.03~0.16
Benzene 39~234 04~11.8 04~78 11.1 1.1 1.8 0.43~1.50 0.64~2.32 0.53~1.81
Trichloroethylene - - - - 0.2 0.2 0.14~0.18 0.44~2.82 0.07~0.3!
Toluene 6.7~459 0.6~222 0.7~19.6 26.2 52 3.8 325~8.44 4.37~8.93 4.05~12.06
Tetrachloroethylene 0.1~0.9 0.01~03 0.01~0.3 - - ND ND~0.02 0.04~0.22 ND
Ethylbenzene 1.6~145 0.1~0.64 02~4.1 4.0 0.6 0.6 0.23~0.32 0.59~2.88 0.52~1.57
m, p-Xylene 37~253 06~146 05~83 12.4 1.3 1.7 0.50~0.78 0.48~2.00 0.59~1.49
tyrene - - - - 0.4 0.4 0.08~0.16 1.00~1.83 0.55~0.99
1,3,5-TMB 0.3~2.7 0.1~1.6 0.03~0.8 4.6 - - ND~0.12 0.21~1.46 0.07~0.38
1,2,4-TMB 1.8~104 02~45 0.1~3.6 4.3 - - 0.04~0.09 026~1.11 0.19~0.65

Table 3. Comparison of common Aldehydes concentrations between monitoring sites and selected areas in Korea and

other countries. (unit : ppb)
Formaidehyde Acetaldehyde
Site
Winter Spring Summer Winter Spring Summer
Seoul (this study, 2005) 02~1 0.4~33 1.3~4.6 0.4~0.6 05~73 0.7~2.8
Seoul(Yeo er al., 2002) 6.5+4.4 7.2£4.6 159+13 5.8+4.7 52+42 11.4+£93
U.S Denver (Anderson et al., 1996) 39 23 2.7 1.6 1 14
Finland road (Viskari et al., 2000) 2.1 18.4 31.3 1.4 8.1 11.8
Finland suburb (Viskari et al., 2000) 1.1 2.1 2.2 0.6 1.9 1.0
Japan (Nuguyen et al., 2001} 1.9 - 7.0 1.5 - 6.6
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Table 4. Comparison of PAHs concentrations with other result measured in seoul area (PM, ). (unit : ng/m%)
PAHs Abbreviation  Particulate Vapor Total Particulate Vapor Total
Naphthalene NAP(2) 0.14£0.07 11.09£10.56 11.23+10.59 0.96+0.56 3.44+6.04 4.401+6.60
Acenaphthylene ACY (2) 0.12+0.10 726942 7.39+9.50 0.081+£0.04 2.15+4.08 2.231+4.12
Acenaphthene ACE(@3) 0.21£0.17 3.14%+3.18 335+£325 006£005 1.141£204 1.21+2.09
Fluorene FLU (3) 0.26x0.16 6.20+5.30 6.46+£541 0.03£0.01 544%8.25 5471826
Phenanthrene PHEN (3) 1.46+1.21 15.03+10.69 1646+£11.65 046+£0.23 14.50£16.67 14.96116.90
Anthracene ANTH (3) 0.18£0.16 2.52+2.96 2.70+£3.05 0.01%0.17 096122 1.28+1.42
Fluoranthene FLT (4) 2274253 5.831+4.08 8.10+£6.08 0.89+043 3.56+3.59 4.45+£4.03
Pyrene PYR (4) 2.2542.63 10.31£9.73  12.56+1090 0.57+0.29 1.69+1.63 226+1.92
Benzo(a)anthracene BaA (4) 1.82+£2.44 0.80£0.60 2.62+265 0404023 0.09+0.13 0.48+0.35
Chrysene CHR (4) 2.78+2.87 0.84£0.51 3.62+3.12  0.65+£029 0.18+£024  0.83£0.53
Benzo(k)fluoranthene B(K)F(5) 0.23+0.11 N.D 0.23+0.11
8935, . 8945,
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Total PAHs
Reference

26251+29.40 63.03+47.48 89.29+74.26 9.20+4.80
Park et al. (2002)

33.161+43.88 42.33+48.68
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