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Abstract This study investigates the seasonality of
polychlorinated biphenyl (PCB) levels in soils of Bursa
city located in northwestern Turkey. Forty-three soil samples were collected each season during a 1-year period. Air
and soil samples were collected concurrently 3 or 3 times
in a month during a 1-year monitoring period from 2 of the
43 locations. The samples were analyzed for 83 PCB
congeners. Flux levels, fugacity fraction (ff) levels, and net
ﬂux levels of PCB congeners were calculated for 2 speciﬁc
regions. The inﬂuence of humic substance and total organic
carbon content of soil on PCB levels was also examined.
The mean concentrations of the total PCBs were 1275 ±
1120, 4075 ± 2740, 2185 ± 2010, and 1150 ± 1540 pg/g
dry weight in spring, summer, autumn, and winter seasons,
respectively. Four- and 5- CBs were the most abundant
homologue groups in soils, and their contribution to the
total was 55 %. PCB-74, followed by PCB-153, was the
dominant congener. Air and soil PCB levels increased
together with the soil temperature suggesting the inﬂuence
of instantaneous air–soil exchange toward the equilibrium
conditions. Flux and ff levels also showed a positive
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signiﬁcant correlation with soil temperature. Flux levels
were mostly positive for the 2 regions indicating volatilization from soil to air.

Polychlorinated biphenyls (PCBs) are a group of organic
pollutants having toxicity, persistence, and bioaccumulation potential (Wang et al. 2008). They were widely used
for industrial and commercial applications before their
production was gradually banned or restricted starting in
the 1970s (Breivik et al. 2002). Because of the tendency of
organic chemicals to accumulate in organic matter (OM)
(Sweetman et al. 2005; Cornelissen et al. 2005; Armitage
et al. 2006), soil is an important reservoir for pollutants
such as PCBs. Soils have been shown to have an important
role in supplying and receiving contaminants from the
atmosphere and in the global cycling of persistent organic
pollutants (POPs) (Sweetman et al. 2002; Meijer et al.
2003). Monitoring the distribution of these chemicals is
important to better understand soil contamination, and data
on their spatial distribution is necessary to predict their
potential health effects.
PCBs have a tendency to (re)volatilize from secondary
source compartments, such as soil, vegetation, water, and
atmospheric particles (Halsall et al. 1999). Several
researchers (Melymuk et al. 2012; Cindoruk and Tasdemir
2010; Ruzickova et al. 2008; Cetin et al. 2007; Manodori
et al. 2006; Yeo et al. 2003) have reported on seasonality in
air concentrations indicating that the highest air concentrations occurred in summer. Cabrerizo et al. (2011)
reported that soil fugacities tend to be higher than air fugacities in summer, which indicates the direction of PCB
movement from soil to air. Ruzickova et al. (2008)also
reported higher soil fugacities than air fugacities in
summer.
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