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Abstract

Polycyclic aromatic hydrocarbons (PAHS) in coastal areas commonly originate from petroleum extraction, transport and refining
processes. They may pose arisk to marine life, as they can be both carcinogenic and mutagenic.
In this study, the 16 PAHs on the EPA’s priority pollutant list were determined in the wastewater of the petroleum refinery of

Motoroil Hellas, as well asin the seawater of the nearby area.
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Introduction

The main sources of PAHs in the environment are natura and intentional
combustion of organic matter and petroleum manipulation (extraction,
transport and refining) [1]. Solid phase extraction (SPE) [2] and ultrasonic
extraction [3,4] are frequently used for the pre-concentration of PAHs from
environmental matrices, while high performance liquid chromatography
(HPLC) is often used for the analytical determination of PAHs [2,3/4].
Motoroil Hellas, an important Greek refinery, is located on the NW coast of
Saronikos Gulf, about 80 km from Athens. In this study, the 16 PAHs on the
EPA’s priority pollutant list were determined in the treated industrial effluent
(IE), sewage effluent (SE), cooling waters (CW) of the refinery, as well asin
the seawater of the nearby area (stations S1, S2, S3).

M ethodology

The samples were collected in March and September 2007. They were filtered
using glass fibre filters within afew hours of sampling for the separation of the
aqueous and the particulate matter fractions. The filtered water samples were
pre-concentrated by SPE using C18 cartridges. The filters were solvent
extracted using an ultrasonic bath and SPE cleanup was performed. An internal
standard was added to all samples before their respective extraction techniques.
After elution from the cartridges and final concentration by nitrogen blow-
down, the PAHs were determined by HPLC with photo-diode array and
fluorescence detectors. Gradient elution was used, as well as fluorescence
wavelength programming. The only PAH not determined with the fluorescence
detector was acenaphthylene, which has a fluorescence close to zero.

Results
Some determined PAH concentrations for both sampling periods are given in
the tables below:

Tab. 1. PAH concentrations

March 2007
Svaterrpurtmatter) | SI | S2 | 83 | IE | SE | CW
naphthalene 195 | 190 | <LD | 885 | 203 | <LD
phenanthrene 246 | 254 | 210 | 738 | 110 | <LD
fluoranthene 70 | 53 | 49 | 597 | <LD | <LD
pyrene 8.0 7.0 240 | 47 9.0 | <LD
benzo®)fluoranthene | <LD | 38 | <ID | 188 | <D | <LD
benzo®ofuoranthene | <LD | <LD | <LD | LD | <LD | <LD
dibenz(a anthracene | LD | <LD | <LD | 241 | <LD | LD

September 2007
S(waterrpartmatter) | 81 [ 52 [ 83 [ IE [ SE | CW
naphthalene <LD | <LD | 20.8 | 793 | <LD | <LD
phenanthrene 189 | 136 | 186 | 624 | 165 8.4
fluoranthene 77| 69 | <ID | 60 | <ID | 63
pyrene 136 | 259 | 53 | 150 | 54 LD
benzob)fluoranthene | <LD | <LD | <LD | 106 | <LD | <LD
benzo(fluoranthene | <LD | <ID | <LD | 3.9 | <LD | <LD
dibenz(a yanthracene | <LD | <LD | <LD | 9.0 | <LD | <LD

Discussion

Individual PAH concentrations in the filtered water samples ranged from 2.9
ng/L for fluoranthene to 29.1 ng/L for phenanthrene, while in the particulate
matter they ranged from 3.8 ng/L for benzo(b)fluoranthene to 88.5 ng/L for
naphthalene. Two- to four-ring PAHs were more abundant; the highest
concentrations were found for naphthalene (88.5 ng/L), phenanthrene (73.8
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ng/L) and fluoranthene (56.8 ng/L) respectively in the particulate matter of the
industrial effluent. Five- and six-ring PAHs were only detected in the
particulate matter; the highest concentrations were found for dibenz(ah)
anthracene (24.1 ng/L) and benzo(b)fluoranthene (18.8 ng/L) respectively in
the industria effluent. The concentrations of individual PAHs as well as total
PAHSs for March in the seawater samples were overall dightly higher than
those determined for September. Although concentrations of individual PAHs
were generaly low, it is essential to continue environmental monitoring in the
areaon aregular basis.
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