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Study on the behavior of BTEX in Seoul soil

Environmental Toxicity Division

Chan-Koo Park, Hang-Rok Heo, Kwang-Rae Kim, Kay-Young Jang,
In-Chul Yu, Yun-Kook Lee and Seog-Won Eom

=Abstract=

Among various pollutants in scil, Benzene, Toluene, Ethylbenzene, ortho, meta and para-
Xylene (BTEX) of Monocyclic Aromatic Hydrocarbons(MAHs) were classified to be major
volatile organic compounds(VOCs) caused by environmental contamination by US.EPA., The
content of BTEX in soil was analyzed for 90 sampling points divided by usage of land from
May to August 1997 in Seoul area.

The results were as follows !

The total average concentration of BTEX was 1778mg/kg and the maximum and minimum
concentration of them were 5836mg/kg and 0.072mg/kg, respectively. No significance was
chown in the variation of BTEX content at different sampling points selected according to the
land usage. The average concentration of Toluene was highest , while that of Ethylbenzene was
lowest. The order of average concentration was as follows : Toluene 0.849mg/kg », Benzene
0.655mg/ke > Xylene 0.351mg/kg » Ethylbenzene 0.169mg/kg.

The contamination of BTEX in soil was caused not by peint source of area source around the
surface of the earth, but by BTEX emitted to ambient air.
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Table 2. BTEX Content in soils collected from 90 sampling sites (mg/kg)

Sampling site Region Concentration
Benzene Toluene Ethylbenzene Hylene Total
Chagok-Dong 0.465 0.755 0,055 1.194 2.469
Hail-Dong 1.186 0.691 0482 0.453 2.812
Farming Sangge 4-Dong 0.373 0.985 ND 0,297 1.655
) Chingwanae-Dong 0.067 0.664 0.354 0.273 1.358
Jangji-Dong 0.180 1.085 0.482 0175 1922
Magok-Dong 4155 1.364 0.317 ND 5.836
AVERAGE 1.071 0.924 0,282 0.399 2.675
Yangjae-Dong 0.593 0.987 ND 0.123 1.703
Dunchon-Dong 0.164 0.721 0,076 0.208 1.169
Orchard Tobong-Dong ND 0.597 ND 0.111 0,708
Shinnae-Dong 0,164 0,991 ND gLl 1.266
AVERAGE 0.230 0.824 0.019 0.138 1.212
Shinjong-Dong 0.406 0.885 0.163 0.526 2,980
Shihung-Dong ND 0,089 ND 0.208 0.297
Shillim 10-Dong 2.561 0.935 ND ND 3.496
Songsan-Dong 2171 0273 0.163 0.505 3112
Yard Ui-Dong 0.428 0.785 0.229 0.100 1.542
Kongnung 2-Dong 0.445 0.692 ND 0.238 1.375
Pukkajwa-Dong 0.675 0,163 ND 0.089 0.927
Myonmok-Dong 0.408 1.071 ND 0.138 1.617
Pangbae-Dong 0,155 0.837 ND 0.103 0.095
AVERAGE 0.805 0.637 0.062 0,323 1.827
Naegok-Dong 0.628 1,035 ND 0,097 1.760
Shihung-~Dong 0.408 0.998 0.056 0171 1.633
Shillim 7-Dong 1.893 1,134 0,214 ND 3.241
Banghak-Dong 0.396 0,952 0.038 0.133 2.019
Hongun 3-Dong 0.120 0.183 ND 0.115 0418
Forest Kuui-Dong 0.591 0.895 ND 0.117 1.603
Chongyangni (0.509 0.909 0.154 0421 1.993
Mangu-Dong 0.192 1.085 0.064 0.184 1.525
Chongnung-Dong 0.610 0.809 ND ND 1.419
Pyongchang-Dong 0,377 0.910 ND 0.116 1.403
AVERAGE 0.622 0.891 0.053 0.135 1.701
Chungdam-Dong 0.465 0.623 ND 0.204 1.292
Chamshil-Dong 0.269 0.991 0.403 0.141 1.804
Chonho-Dong 0.109 0.747 0.097 0.259 1212
Sangdo-Dong 0,711 ND ND ND 0.711
Pongchon 8-Dong 2.310 1.156 ND ND 3.466
School Zone Kuro-Dong 0.113 0.964 0,048 ND 1.125
Nokpon-Dong 0.175 0.770 0.095 0.088 1.128
Yongdu-Dong 0.398 1.096 ND 0.226 1.720
Hawolgok-Dong 1.004 0942 ND 0.100 2,046
Gyongwoon-Dong 0.261 0.966 0,053 0.131 1.411
P’ il-Dong 0.414 0.771 0.149 0.062 1.396
Shindang-Dong 0.524 0.964 ND 0.241 1.729
AVERAGE 0,563 0,833 0.070 0121 1.587
Panpo-Dong 0.372 0.925 ND 0.181 1.478
Strest area Shinwol-Dong 0.531 0.706 0.054 0179 1.470
Wonhyoro 3-Dong 0.448 0,936 ND 0.052 1.436
Yongsan-Dong 2-ga 0.439 0914 0.059 0.183 1.595
AVERAGE 0,448 0,870 0.028 0,149 1.495
Yongdungpo-Dong 0.288 0.982 0.059 0.314 1.643
Sangam-Dong 0.098 0.202 0,092 0.536 0.928
Bl road area Jeonnong-Dong 0.889 1.358 0.129 0.552 2.928
Hengdang-Dong 1.170 1.148 0.064 0.261 2.643
AVERAGE 0,611 0.923 0,086 0.416 2.036
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Sampling site Region Concentration
Benzene Toluene Ethylbenzene Xylene Total
Taechi-Dong 0.377 0.832 0,055 0213 1.447
Pungnap-Dong 0.110 0,626 0.205 0378 1.319
Youido 1.015 0.964 0.086 0,337 2.402
Stream Kuro-Dong 0.272 1.832 0,184 2.118 4,406
Sangge 1-Dong 0.553 1.078 0.384 ND 2.015
Ttuksom-Dong 0.346 0,954 ND ND 1.300
Ichon-Dong 0.060 0.919 ND 0.122 1.101
AVERAGE 0.390 1.029 0.131 0.453 2,003
Pon-Dong 1.990 ND 0.532 ND 2.552
Hwagok 5-Dong 0.578 ND ND ND 0.578
Water supply | Chungsan-Dong 0.064 0.812 ND 0.132 1.008
area Kuui-Dong 0,125 1.763 0.191 1.087 3.886
Songsu 1-ga 0,213 0.899 ND ND 1.112
AVERAGE 0.554 0,695 0,145 0.388 1,821
Pangi-Dong 0,108 0.834 ND 0.364 1.036
Gymnasium area| Gasan-Dong ND 0,048 ND 0,151 0.199
Mok-Dong 0,184 0.967 0,032 0.044 1.227
AVERAGE 0,097 0.616 0.011 0.186 0,911
Shinsa-Dong 0.525 0,771 0.223 0,159 1.678
Shintaebang 2-Dong ND 0.072 ND ND 0,072
Shillim 1-Dong 3.203 1.162 ND ND 4.365
Hyonjo-Dong 0.457 0134 ND 1.084 1.685
Hapchong-Dong 0.095 0,678 0.121 1.228 2:122
Park Pon 3-Dong 0,517 1.441 0.330 1.7566 4.054
Taejo-Dong 0,187 0.715 0,044 0.160 1.106
Changan-Dong 0.378 0.925 ND 0.154 1.457
Hoonjung-Dong 1.645 0.996 ND ND 2.641
Sajik-Dong 1,981 1.125 0.194 ND 3.300
Hyochang-Dong 0.054 0,961 0,067 0.274 1.356
Nung-Dong 0.142 0.877 ND 0.180 1.199
AVERAGE 0,765 0,821 0,082 0418 2.086
Religious Pomun-Dong 0.441 0.987 ND 0.114 1,542
Myongdong 2-ga 0.393 0.708 0.048 0.224 1.373
AVERAGE 0,417 0.348 0,024 0,169 1458
Amsa 2-Dong 0.442 0.376 ND 0.296 1.614
Historical place | Kayang-Dong ND 0,063 ND 0.148 0211
Songhuk-Dong 0.439 0.984 ND 0.114 1.537
AVERAGE 0.254 0.641 ND 0.186 1,121
Tongjak-Dong 0,074 1,058 0.399 1.900 3.431
Cemetery Suyu-Dong 0,561 0.737 ND 0.171 1.469
Mangu-Dong 0.266 0.960 0.043 0.150 1.419
0,300 0,918 0.147 0.740 2.106
Reclamated Sangam-Dong 0.378 0.231 0.085 0.156 0.850
waste Sangam-Dong 0,055 0217 0.120 0.031 0.423
AVERAGE 0.217 0.224 0.103 0.094 0.637
Mullaedong 3-ga 0,698 0.975 0.395 0,203 2.271
AT Oryu-Dong 0.063 1.036 ND 0.332 1.431
Chang-Dong 0.175 0.962 0.061 0.195 1,393
Songsu 2-ga 1,683 1,001 ND ND 2.684
AVERAGE 0.655 0.994 0.114 0.183 1.945
mazximum 4155 1.832 0,523 2118 5.836
TOTAL minimum ND ND ND ND 0.072
average 0.619 0.849 0,169 0.351 1.778
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Table. 3. General properties of BTEX
: Carcinogen
Component Mol, Mol, [ Lifetime |POCP Main source index Effects
formula | wt, (day) (IRIS)
Carcinogen, Hemorrhage,
Vichele ‘
Benzene CsHs 78.11 9.04 20 ) A Central nerve system disease,
Organic solvent use _
Cataract, Pulmonary disease
) Visual dysfunction, Leukemia,
Mobile source ) ) )
Tolune CiHs 92,13 1.87 55 ) D Mental disease, Hepatic necrosis,
Solvent evaporation
Pulmonary edema
Ethyl Organic solvent use Conjunctivitis, Anesthesia,
CsHuo 106.16 154 60 D . .
benzene Inflammation of skin, eye and neck
0- Solvent evaporation Hepatic&Renal dysfunction,
CsHw | 106,16 0.79 60 L D ) )
Xylene Petrol refining Inflammation of skin, eye and neck
m- X Petrol refining& Hepatic & Renal dysfunction,
CHw | 106.16| o047 | 105 | D ; A
Kylene Distribution Inflammation of skin, eye and neck
p= Petrol refining & Hepatic & Renal dysfunction,
CsHwo | 106.16 0.76 90 , D . :
Xvylene Distribution Inflammation of skin, eye and neck
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Table 4, BTEX concentration in soils of the studied area (mg/kg)
Region Sampliing site Concentration
Benzene Toluene E-benzene Xvlene Total
Chung-Gu P’ iI-Dong Forest 0414 0.771 0.149 0.062 1.396
Shindang-Dong School zone 0,524 0.964 ND 0,241 1,729
Myongdong 2-ga | Religious 0.393 0.708 0.048 0224 1,373
Songdong-Gu Hengdang-Dong Rail road area 1.170 1.148 0.064 0,261 2.643
Songsu 1-ga Water supply area 0.213 0,899 ND ND 1.112
Songsu 2-ga Industrial area 1.683 1.001 ND ND 2.684
Unpyong-Gu Chingwanwe-Dong| Faming 0.067 0.664 0.354 0.273 1.358
Nokpon-Dong School zone 0.175 0,770 0,095 0.088 1.128
Chungsan-Dong Water supply area 0.064 0812 ND 0.132 1.008
Taejo-Dong park 0.187 0.715 0.044 0.160 1.106
Yongdungpo-Gu | Yongdungpo-Dong | Rail road area 0.288 0.982 0.059 0314 1.643
Youido stream 1,015 0.964 0,086 0,337 2,402
Mullaedong 3-ga | Industrial area 0.698 0.975 0.395 0.203 2.271
Kwanak-Gu Shillim 7-Dong Forest 1.893 1.134 0.214 ND 3.241
Shillim 10-Dong yard 2,561 0.935 ND ND 3.496
Pongchon 8-Dong | School zone 2,310 1.156 ND ND 3.466
Shillim 1-Dong park 3.203 1.162 ND ND 4.365
Soch,o-Gu Yangjae-Dong QOrchard 0.593 0,987 ND 0.123 1.703
Pangbae-Dong yard 0,155 0.837 ND 0,103 1.095
Naegok-Dong Forest 0.623 1.035 ND 0.097 1.760
Panpo-Dong street area 0.372 0.925 | ND 0.181 1.478
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