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Abstract

The dry deposition fluxes of particulate polychlorinated biphenyls(PCBs) were measured along with their mass
size distributions at Seoul and Incheon in fal in 1999. The dry deposition fluxes of PCBs were in the range of 16.7~
62.2 ng/m?day. The ambient concentrations of particulate PCBs were in the range of 0.07 to 0.20 ng/m°. Generally,
the mass size distribution of particulate PCBs shows bi-modal distribution. The mass fraction of PCBs in the fine
particle fraction (D,<2.1um) was over than 55% of the total PCBs concentrations. It was found that Seoul and
Incheon were not the major source of PCBs emissions in Korea. Based on the comparison with the measurement
data in summer, 1999, it is likely that both the dry deposition fluxes and ambient particulate PCBs concentrations

were not site-specific.
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Table 1. Description of the sampling program in fall, 1999.

Sampling site(abbreviations) Sampling period Samplers
Incheon(IC) 11/9~11/13 Dry deposition plate, Cascade impactor
Seoul (SEO) 11/9~11/14 Dry deposition plate, Cascade impactor
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Table 2. Statistical summary of the meteorological data during
the measurement period at the sampling sites.

11/9-11/14
IC SEO
wind direction SE+SSE(51%)  ENE+NE (42%)
Wind speed (m/sec) 8.2 6.4
Avg. temp. (°C) 14.0 14.4

x Abbreviations for the sitesare given in Table 1.
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Figure 1. Top and side view of the dry deposition plate for the
dry deposition flux measurement.
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Table 3. The measured dry deposition fluxes of total PCBs at
each site (ng/m?/day).

Sampling site IC
62.2

SEO
16.7

Flux
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Table 4. Comparison of the measured particulate PCBs dry deposition fluxes with other measurement results.

Location Flux (ng/m?/day) Reference
274~1918 Eisenreich et al. (1981)
Urban Chicago, US 2800~ 9700 Holsen et al. (1991)
4270~ 9270 Lee(1991)
Rural Chicago, US 137~ 1370 Eisenreich et al. (1981)
Great Lakes, US 55~411 Eisenreich et al. (1981)
L ake Superior, US 8 Baker and Eisenreich (1990)
Lake Michigan, US 12~24 Swackhamer and Armstrong (1986)
Marine/Remote, US 0.5~55 Eisenreich et al. (1981)
Pinconning, US 9.3~24.7 McClure(1976)
Delaware, US 2.0~76 Totten et al. (2006)
Seoul, Korea 130.8 Shin et al. (2002)
Incheon, Korea 181
Dukjuk Island, Korea 62.8
Yangsuri, Korea 320
Y angpyung, Korea 121.6
Hwacheon, Korea 168.4
Chungju, Korea 48.7
Seoul, Korea 159.8~607.4 Park et al. (2006)
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Figure 2. Histogram of the measured dry deposition fluxes of the total and homologue particulate PCBs. DJ: Dukjuk Island, Y SR:

Yangsuri, YP: Yangpyung, HC: Hwacheon, and CJ: Chungju.
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Table 5. The ambient concentration of total PCBs in the fine
and the coarse particle fractions.

Total PCB concentrations Site
(ng/m®) IC(1U/9~13) SEO(11/9~ 14)
Fine particle
Filter <043 ND 0.025
7thstage  0.43~0.65 0.028 0.052
6th stage 0.65~21 0.041 0.035
Coars particle
4th stage 21~33 ND 0.037
3th stage 3.3~58 ND 0.031
1th stage 5.8~10.0 ND 0.023
Total <10.0 0.069 0.203
Fine particle fraction (%) 100.0 55.2
Coarse particle fraction (%) 0.0 448

ND: Not detected
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Table 6. Comparison of the measured ambient PCBs concentrations.

Location Period Concentration (ng/m?) Phase Reference
Incheon, Korea 1999.11 0.069 Particle This study
Seoul, Korea 1999.11 0.203 Particle
Y angsuri, Korea 1999.8 0.222 Particle Shin et al. (2002)
Y angpyung, Korea 1999.8 0.739 Particle
Incheon, Korea 1999.8 0.149 Particle
Seoul, Korea 1999.8 0.050 Particle
Gwangyang/Y eocheor/ 1999.11 0.005~0.047 Particle Kim et al. (2000)
Bucheon, Korea
Ansung, Korea 2001~ 2002 0.007 Particle Yeo et al. (2005)
UK 1993 0.48~2.47 Particle Halsall et al. (1994)
Rome, Italy 1994 0.11~14 Particle Turri-Baldassarri et al. (1994)
Southern Taiwan 1996 451 Particle Chen et al. (1996)
Canadian Artic 1997 2.7~16 Particle Hung et al. (2001)
Gwangyang/Y eocheor/ 1999.11 0.215~1.145 Gas Kim et al. (2000)
Bucheon, Korea
European 22 Countries 2002 0.02~1.7 Gas Jaward et al. (2004)
Gwangyang, Korea 1999.11 0.26 Gas+Particle Kim et al. (2000)
Y eacheon, Korea 1999.11 0.22 Gas+Particle
Bucheon, Korea 1999.11 1.19 Gas+Particle
Seoul, Korea 1999.7~2000.1 0.065 (0.030~0.137) Gas+Particle Yeo et al. (2002)
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Figure 3. The measured ambient size distributions of total PCBs at the sampling sites.
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Figure 4. Mass fraction of the particulate PCBs to the PM,,
particle mass concentration (PM) at the sampling sites.
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Figure 5. The ratio of PCBs in fine and coarse particle frac-
tions.

Table 7. The PCB congeners analyzed in this study (IUPAC
Numbers grouped by homologues).

Group Congeners

Tri 17+15(17), 16+32(16), 25, 31+28, 20+33+53

Tetra 45, 52, 49, 41464 (41), 74, 70, 60456 (56)

Penta 6695 (95), 904101 (101), 99, 87+115(87),
77+110(110), 118

Hexa 151, 123+149(149), 132+153+105(153),
160+138(138)

Hepta 129+126+178(178), 202+171+156 (171), 180

Underlined congeners belong to the most toxic group.
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Figure 7. Comparison of the PCBs homologue concentrations
in fine(F) and coarse (C) particle fractions.
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