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Abstract

After establishment of Banwol industrial complex in 1987, Ansan city becomes the largest industrial sector devel-
opment in Gyeonggi-do, Korea. As the population and industrial activity grow over thisregion, toxic air pollutants,
particularly POPs (Persistent Organic Pollutants) from various emission sources have been major public concerns.
Air samples for POPs monitoring were collected at the industria sites(A,), residentia sites(B,, B,), commercial
site(C), and rural/remote site(D) of the area of Ansan during 2008 with a prolonged industrial sampling site A;
from 2001 to 2008. All samples were analysed for 2,3,7,8 substituted-polychlorinated dibenzo-p-dioxin and diben-
zofurans (PCDD/Fs) and dioxin like polychlorinatd diphenyls(dl-PCBs).

In site A, asteady decline of their concentrations from 2003 to 2008 was observed due to the reinforced emission
guideline from waste incinerators. The average concentration of the PCDD/Fs and dI-PCBs ranged between 0.118
pg-TEQ/m? (rural/remote site D) and 0.532 pg-TEQ/m® (industrial area A,). These level were generally consistent
with previous studies in Gyeonggi-do, while higher than other places. Most of PCDD/Fs congener were partitioned
into particle phase, whereas dI-PCBs were partitioned into gas phase. The logarithm of gas-particle partition coeffi-
cient Kp of dI-PCBs and PCDD/Fs were well correlated with sub-cooled liquid vapor pressure P_. The slope my of
log Kp versuslog P, for PCDD/Fs(—1.22) and dI-PCBs(—1.02) in industrial area(A,) were high compared to other
residential/commercial area. It suggests that this areawas likely influenced by the direct emission source of PCDD/Fs
and dI-PCBs. To simulate the partition of PCDD/Fs and dI-PCBs between gas and particle phase, Junge-Pankow
model (P_-base) and K, model were applied. It was found that J-P model was more suitable than the K, model in
this study.
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Fig. 1. Location of sampling sites.
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Table 1. Basic meteorological information and air pollutant concentration in the ambient during sampling period.

Sampling site A, B: B, C D
Date 520 7.07 1013 1209 520 7.07 1013 1209|520 7.07 10.13 12.09| 520 7.07 1013 1209|520 7.07 10.13 1209
Sampling time (h) 2 72 72 72|72 72 72 72|72 72 72 72|72 72 72 72|72 72 72 72
Volume(m®) 1719 1662 1710 1684| 1728 1693 1632 1701|1728 1711 1714 1714|1728 1705 1714 1710|1711 1692 1718 1690
Wind speed (m/s) 20 NA 11 16|13 11 06 07|16 14 09 13|20 15 12 15|17 11 08 12
Mainwind direction | SW  NA S SE| NE NW NE E SE NW SE SE|SW SW NE W | SE NW SE NW
Mean temp. (°C) 192 26 167 70| 188 263 162 60 | 19 261 163 68 | 192 265 165 73 |208 25 181 70
TSP(ug/m®) 141 56 186 148 | 117 45 138 133 | 108 47 134 144 | 105 39 124 133 | 139 16 127 &7
PM 0 (ug/m®) 100 NA 116 8 | 60 37 77 5 | 70 43 8 67 |91 3B 8 70|90 19 90 71
SO, (ppm) 0012 NA 0011 0.008|0.007 0.006 0.005 0.006|0.005 0.007 0.009 0.007|0.006 0.004 0.006 0.006 |0.005 0.002 0.007 0.005
NO, (ppm) 0.022 NA 0054 0.030/0.034 0.018 0.054 0.032|0.025 0.016 0.051 0.032|0.033 0.016 0.047 0.034|0.009 0.006 0.022 0.013
CO(ppm) 072 NA 09 05|047 04 09 106|055 03 08 07066 06 07 08|05 02 05 05
NA: not available
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at the site A, over the period 2001~ 2008.
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Fig. 4. The percentage of the concentration and TEQs of ambient PCDD/Fs and dI-PCBs congener of five sites in Ansan:
(a) relative percentage of concentration; (b) relative percentage of TEQ value.
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Table 4. Slope, intercept and regression parameter of calculated log Kp-log P,.
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