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Soil is one of the most fundamental elements as well as with water and air in studies associated with the
environment, in addition, it is one of the important environmental mediums that constructs a basis of the bio-
logical system and performs various roles of matter circulation.

This study was carried out in Seoul, in May 2000 to evaluate variation in the concentration levels and
distribution characteristics for PAH compounds in soil. Soil samples were collected from 33 sites covering
traffic, factory, incineration and mountain groups and the PAHs were analyzed. The results show a wide dis-
tribution range of PAHs concentrations between 14.66 ng/g and 1,219.35 ng/g. The highest concentration levels
exist at Sungsu-2 of the factory group (FS-2). Daemo-3 of the Mountain group (MD-3) presents the lowest
levels as compared with the other sites. PAH compounds including mutagenic and carcinogenic materials show
high concentrations in the traffic and factory groups and a high ratio in the mountain group. Besides, these
compounds absorbed with micro particles might be spread out over a wide region associated with particles'

movement and diffusion.

After principal component analysis of the soil samples, the results indicated that the sources of PAHs in the
soil were divided into two groups, pesticides and vehicles.

Key Words : 3 PAH, >.PAHcarc., Principal Component Analysis(PCA), PMio
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BAWA FAAM HEH wet AF[FA FI10EE
Z (Persistent Organic Pollutant, ©]&} POPs)E A&
| EFEIL Jen, tEd ety 2 &
7} TR BFL dig Bl AFA 24

£ g3FEF shvolth. 53], PAHsE 33%
A AHA WoldAH LAFL ZYstE
oz ¢eix glew, PAHs ¥ Benzo(a)anthra-
cene (BaA), Benzo(b) fluoranthene (BbF), Benzo
(k)fluoranthene (BKF), Benzo(a)pyrene (BaP), Di-
benzo(a,h)anthracene (DbA), Indeno(1,2,3-cd)pyrene
(InP) Tl A5}l JARC(Interational Agency for Re-
search on Cancer)el 9|3 @4 &2 (ZPAHcarc.)
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Table 1. Characteristics of sampling site and number
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Sampling site

Group Area n Group Area n

Traffic Kwanghwamun (TK) 5 Mountain Bukhan Mt.(MB) 4
Kangnam (TG) 4 Nam Mt. (MN) 4
Youido (TY) 3 Daemo Mt.(MD) 3

Factory Kuro (FG) 3 Incineration Mokdong (IM) 4
Sungsu (FS) 3

(n=sampling numbers)



Fig. 1. The location of sampling sites.
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3.1. PAHsY] ¥EFF

B d3E AeA EYF PAHsY S$EFE 2
BIENS 2AE7) Y3t F 3370 AEAA A
g EgA s tH3ted Napthalene(Nap), Acena-
phthylene(AcPy), Acenaphthene(AcP), Fluorene(Flu),
Phenanthrene(PhA), Anthracene(AnT), Fluoran-
thene(FluA), Pyrene(Pyr), Benzo(a)anthracene(BaA),
Chrysene(Chr), Benzo(b)fluoranthene(BbF), Benzo
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(K)fluoranthene(BkF), Benzo(a)pyrene(BaP), Indeno
(1,2,3-cd)pyrene(InP), Dibenzo(a,h)anthracene(DbA),
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Fig. 2. Total concentrations of 16 PAHs for each site(a) and contribution of 16 PAHs in soil(b).

Table 2. The chemical properties of PAHs"

Compound Melting Bpiling Vapor Pressure Compound Melting Bgiling Vapor Pressure
Point(C) Point(C)  (mmHg,257C) Point(C) Point(C)  (mmHg,25C)
Nap 80 218 7.1x10? B(a)A 159 435 2.1x107
AcPy 93 275 6.7x10° Chr 256 448 6.4x107°
AcP 9% 279 29x107 B(b)F 168 393 NR.
Flu 117 295 6.0x10™ B(k)F 217 480 96x107™1
PhA 100 340 1.2x10™ B(a)P 177 196 56x10°
AnT 218 342 6.0x10°° InP 162 534 NR.
FluA 110 393 9.2x107 DbA 262 535 NR.
Pyr 156 404 45%x10°° BghiP 273 542 1.01x10™
Wt MN Area®] 2%+ Mountain Groupl.& &5
a8y, MB Areast MD Area 9 A% TFHEEE Y, =29 A9 § P ojF oA o
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oA EAEE 7]1A8 AHA ggS vy 90 HY PAHs 3EE Factory Arealt Traffic Area
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Table 3. Comparison of PAHs concentration in this study and other study

Seoul This  Bang kok™  Wales' Seoul This Bang kok  Wales
study (2000) (1999) (19%9) study (2000) (1999) (1989)
Nap 14.20 165 35 Chr 42.30 85 -
AcPy 3.39 1.0 48 BbF 37.01 - 207
AcP 195 1.0 - BKkF 22.19 - -
Flu 555 12 - Bb+j+kF - 142 -
AcP/Flu - - 217 BeP™ - 82 -
PhA 73.87 10.3 273 BaP 14.00 55 138
AnT 829 12 50 Perylene - 143 -
FluA 69.37 10.3 514 InP 28.56 8.4 -
Pyr 70.07 106 225 DbA 3.78 13 65
Dibenz’/Chr - - 406 BghiP 64.89 11.8 137
BaA 25.69 5.0 -
"Dibenz : 1,2-dibenzanthracena, ~*Benzo(e)pyrene : BeP
—@—Factory —4—Traffic —@—Mountain —e— Incineration W3-Ring DO4Ring DO5Rng O6Ring
R 350 100%
g 100 - 300 g
3 I % I - el I <- - -
250 §
80 - o
200 § §§ 0%
60 L o
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« 40 - 'g
} 100 ;
20 - 0 T %y
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3-Ring 4-Ring 5-Ring 6-Ring Mountain Incineration Factory Traffic

(a) (b)

Fig. 3. Average concentration(a) and ratio(b) of compounds with respect to the benzene ring number and sam-
pling group.
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