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A Study on Pollution Levels and Source of Polychlorinated Biphenyl (PCB) in the Ambient
Air of Korea and Japan

Kyoung Soo Kim' - Byung-Joo Song* - Jong-Guk Kim* - Kyeo-Keun Kim**

Center for Chemical Safety Management, Chonbuk National University
*Environmental Engineering, Chonbuk National University «+ **Environmental Engineering, Chongju University

ABSTRACT : This study was conducted to investigate the level of PCBs and distribution of PCB congeners in the ambient air of Korea
and Japan. The source of PCBs were also studied by a statistical method. The TEQ concentration of PCB in the ambient air of Korea
and Japan were between 0.003 and 1.01 pgTEQ/m’ (mean value : 0.22 pgTEQ/m3) and between 0.002 and 0.014 pgTEQ/m3 (mean value:
0.007 pgTEQ/m3), respectively. The ambient air of industrial area of Korea showed a fluctuation in PCB concentration than other
sampling area. The isomer distribution patterns in the ambient air was more or less similar in all sampling places. In addition, highly
chlorinated homologues (7~ 10CB) were detected in the only Korea industrial area. This observation suggests that there is a possibility of
specific source of PCBs in the industrial area. The source identification of PCB in ambient air was performed using multivariate statistical
analysis(principal component analysis). As a result, it is estimated that the Korean ambient air was more influenced by combustion
process than the ambient air of Japan and also the effect of PCB commercial products was relatively a small.

Key Words : Ambient Air, PCB, Pollution Level, Congener Distribution, PCA, Source
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Fig. 1. Analysis procedure of ambient air samples.
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Table 1. Concentration of PCBs in ambient air samples (pg/m’)

Homologue Korea (n=15) Japan (n=11)
Mono-CBs 16~790 (190) 0.24~62 (16)
Di-CBs 58~1660 (490) 47~64 (34)
Tri-CBs 42~1300 (380) 29~320 (130)
Tetra-CBs 15~1090 (290) 37~150 (74)
Penta-CBs 5.5~360 (110) - 10~69 (32)
Hexa-CBs 2.0~630 (110) 6.4~22 (12)
Hepta-CBs 0.93~540 (87) 1.4~44 (23)
Octa-CBs 0.35~78 (15) 0.26~0.87 (0.51)
Nona-CBs 0.22~100 (15) 0.04~0.29 (0.13)
Deca-CBs 0.17~170 (33) 0.03~0.29 (0.13)
>, Co-PCBs 0.87~180 (38) 21~11 (4.9)
S PCBs Conc. | 180~5800 (1700) |  130~500 (300)
Total TEQ Conc. | 0.003~1.01 (0.22) | 0.002~0.014 (0.007)

( ) value is mean value.
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Fig. 2. Homologue distribution of PCB in ambient air
samples.
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Fig. 3. Isomer distribution of PCB in ambient air samples.
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Fig. 4. The distribution of Co-PCB congeners in ambient air samples and source samples.
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Table 2. Principal components and interpretation of axis
from PCA result

Korean ambient air samples Japanese ambient air samples
PC.  Combustion Eigenvalue|Interpretation Combustion Eigenvalue|Interpretation
(Factor)) (%) (%)
PC1 67.8 83 |Combustion| 44.0 53.6  |Volatilization
PC2 11.9 15 I;gig?) 232 283 | Combustion
PC3 9.5 12 Unknown 104 127 | Unknown
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