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Evaluation of PCDDs/DFs origin in Sediments
from Ulsan Bay, Korea
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Polychlorinated dibenzo-para-dioxins (PCDDs) and dibenzofurans (PCDFs) were measured in sediment
samples at Ulsan Bay in Korea. PCDDs/DFs were detected in all the sediment samples. Recoveries of certified
sediment materials (CRMs) were in the range of 69-117%, which satisfied EPA method 1613 protocols. Total
concentrations of PCDDs/DFs in sediments ranged from 191 to 674 pg/g dry weight and I-TEQ levels in this
bay ranged between 1.3 and 5.5 pg-TEQ/g dry weight. Dioxin contaminations among sampling stations at
Ulsan bay had not great difference. PCDDs/DFs levels in the bay were similar to or lower than earlier data
reported from the Korean coasts and other countries. TEQ values for PCDDs/DFs in all sediment samples were
below the safety sediment value (20 pg-TEQ/g dry weight) for chronic toxicity assessment and seemingly mod-
erate, but the total TEQ for the same sediments including PAHs exceeded the 20 pg-TEQ/g dry weight. This
result indicates that the toxic potency assessment for aquatic environment of a bay should be considered to
dioxin-like contaminants as well as PCDDs/DFs at the same time. Examination of homologue groups showed
that octachlorinated dibenzo-para-dioxin (OCDD) had the highest proportions. For the congener distribution
patterns, the most abundant congeners of PCDDs/DFs were comparable to those of combustion residue
formed from various combustion processes. This finding reveals that the origin of PCDDs/DFs in sediments
from Ulsan Bay is related to combustion processes. In order to assess the sources of PCDDs/DFs in sedimen
from Ulsan Bay, the congener-specific characterization using principal component analysis (PCA) was inves-
tigated. Four major factors were determined, and two of them were attributed to PCDDs/DFs in the inputs of
airborne particulate matters. Other two factors can be explained by the influence of impurities of pen-
tachlorophenol (PCP) and the direct discharge of industrial sewage and/or domestic wastewater, respectively
Consequently, the major origin of PCDDs/DFs in Ulsan Bay was the inputs of atmospheric particles generated
from various combustion processes. Results showed that the congener-specific characterization using mul-
tivariate data analysis (PCA) was a useful technique for evaluation of PCDDs/DFs origins in marine sediments. 

Key words: PCDDs/DFs, origin, Ulsan Bay, PCA, congener-specific characterization 
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