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Novel aspects:
This is the first report of presence of PFCs compounds in the sediments from Serbia. Compared to other reports, high levels of 
PFOA and PFOS were found.

Abstract:
Perfluorinated compounds （PFCs） are chemicals that do not occur naturally, but have been widely used in chemical production 
for some time. They are globally distributed, environmentally persistent, bioaccumulative, and potentially harmful. 
Perfluorooctansulfonate （PFOS） and perfluorooctanoate （PFOA） are the two PFCs most commonly used and found in the 
environment. Together with perfluorohexane sulfonate （PFHxS） these compounds are widely employed in different industrial 
processes such as in protective coatings.
The wastewater canal （WWC） Vojlovica was built in 1962 to collect the wastewater discharges from the industrial complex of the 
city of Pancevo in Serbia. Industrial complex consist of a petrochemical factory （HIP Petrohemija）, an oil refinery （NIS Rafinerija, 
Pancevo） and chemical fertilizers factory （HIP Azotara）. The canal is artificial with no natural flows, about 2  km long, around 70 
m wide and directly connected to the Danube River. The water depth is around 12 m. The environment surrounding the canal has 
been strongly affected for a long time by the presence of the industrial complex. Additionally heavy destruction during NATO 
bombing events in 1999 resulted in contamination of air, soil, groundwater and the WWC itself. 
In total, 4  sediment samples from WWC were collected. Surface sediments layer of 15 cm were taken by a Van Veen Grab 
sampler, transported in glass jars and stored in the laboratory at 4  °C. For comparative purposes, the same type of sample were 
also taken from the navigation canal flowing parallel to WWC but not receiving any direct discharge of industrial wastewaters.
Sampling sites are listed below：
No 1  - navigation canal；
No 2  - at the confluence of WWC with the Danube River, downstream from the industrial area and effluents；
No 3  - downstream from the fertilizer factory outlet （first effluent）；
No 4  - downstream from the petrochemical plant （second effluent）；
No 5  - downstream from the oil refinery outlet （third effluent）.
Sediment sample was extracted with methanol. MPFAC-MXA as mass-labeled surrogates was spiked into the sample. The sample 
was extracted with SPE. The elution was concentrated and labeled  13 C 8 PFOA was added as syringe spike. The each final solution 
was analyzed by liquid chromatography （LC）-tandem mass spectrometer （MS/MS） using Xevo TQ （Waters） coupled with 
ACQUITY UPLC （Waters）.
Concentrations of PFCs were determined as follows：
No 1 ： 68, 230 and 230 ng/kg-dry of PFOA, PFHxS and PFOS, respectively. 
No 2 ： 80 and 2100 ng/kg-dry of PFOA and PFOS, respectively.
No 3 ： 170 and 5300 ng/kg-dry of PFHxS and PFOS, respectively.
No 4 ： 130, 170, and 5700 ng/kg-dry of PFOA, PFHxA, and PFOS, respectively.
No 5 ： 76, 66 and 420 ng/kg-dry of PFOA, PFHxA, and PFOS, respectively.
Concentrations of PFOS in the samples No 3  and No 4  are 3 -3.2 times higher compared with sea sediment in Tokyo bay 1) . PFOA 
and PFOS concentrations from WWC were from two to twenty fold higher comparing to sediment samples taken from Roter Main 
river （Germany） which receives treated waste waters of industrial, commercial and domestic origin from municipal wastewater 
treatment plant 2) . Comparing to upstream Danube River bank sediment samples 3)  PFOS from the WWC samples were from two to 
six fold higher.
 This is the first study and report of presence of PFCs compounds in the samples from Serbia. Most of the PFCs are released from 
fertilizer factory and petrochemical plant outlets, while oil refinery outlet mostly contribute to petroleum pollution. The exact 
origin of PFCs cannot be established from one study but one of the reasons for presence of these compounds might be their 
usage as components in pipes, fittings and wiring insulations. 
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