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Introduction

The increasing development of the industry, although it
brings countless benefits, but unfortunately, it leads to
certain problems such as environmental pollution. The
contamination of aquatic ecosystems with petroleum
hydrocarbons is one of the most important topics that
has received a lot of attention in recent years. and
several studies have been conducted in this field [1-
4]. Bushehr province in the south of Iran is one of the
important provinces related to the oil industry, which
has a water border with the Persian Gulf. Bushehr
port located in Bushehr province in the south of Iran
(Figure 1) due to its connection with the Persian
Gulf and having long beaches is considered one of
the prone spots for pollution related to hydrocarbon
compounds and heavy metals. The large number of
oil fields and installations and industrial activities that
end up on the shore of Bushehr port have caused the
coastal ecosystem of this port to be at risk of pollution
related to hydrocarbon compounds. The purpose of
this research is to investigate the concentration of
petroleum hydrocarbons in coastal sediments in the
area of Bushehr port. Undoubtedly, the results of this
research lead to the correct zoning of this beach from
the point of view of changes in the concentration of
petroleum hydrocarbons and contribute a lot to the
environmental management of this ecosystem.

Materials and Methods
Sampling was done systematically on the shore of
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Bandar Bushehr. In this method, the number of 27
stations was determined at a distance of 1 km from
each other (Figure 1). In some stations, due to the
morphology of the coast, this distance is reduced
and sometimes increased. Sampling was done in
the coastal strip during low tide. Sampling of beach
surface sediments (0 to 10 cm) was done [5]. Mass
spectrometer analysis was done on these samples.

Results and Discussion

Among the 16 common aromatic compounds,
dibenzoanthracene and indiopyrene, which are heavy
aromatics, were not reported in the studied samples.
Based on results, the highest average concentration
belongs to naphthalene, acenaphthene, acenaphthylene,
phenanthrene, pyrene, anthracene, fluoranthene,
benzo-anthracene,  benzopyrene, benzoperylene,
benzofluorene, chrysene, and benzofluoranthene. The
total amount of aromatic compounds in the coastal
sediments of Bushehr port fluctuates between 206 and
1463 ng/g. The main aromatic compounds of these
deposits are light aromatics, and the concentration of
heavy aromatics in these deposits is low. The largest
volume of aromatic compounds is concentrated in
the northern part of Sahel. The northern stations of
the coastal strip are adjacent to the road and shipping
routes; therefore, one of the sources of pollution in
these stations is the pollution caused by these activities.
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Fig. 1 The location of Bushehr Port and the samples taken from the coastline of Bushehr Port.

The highest concentration of light aromatic compounds
are concentrated in the deposits in the south of the
coastal strip and in the north of the coastal strip, but
the heavy compounds are mainly concentrated in the
middle part of the coastal strip, and the concentration
of these compounds is low in the north and south of the
coast. In the study of cyclic aromatic hydrocarbons,
in order to determine the sources of pollution to
the environment, the calculation of some PAHSs
compounds is used in relation to each other, which
are known as the molecular ratios of PAHs [6]. The

concentration percentage of hydrocarbons based on
the number of rings is presented in Figure 5. 3-ring
and 2-ring aromatics have the highest concentration,
followed by 4-ring aromatics (Figure 2). On the other
hand, 5-ring aromatics have the lowest concentration,
and 6-ring aromatics were not present in the deposits.
The frequency ratio of 2-3-ring aromatics to 4-6-ring
aromatics is used to identify petrogenic and pyrogenic
sources. is used [7]. Based on this ratio, the origin of
these compounds is generally petroleum.
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Fig. 2 The percentage of the number of aromatic rings in the studied samples.

Conclusions

The investigation of the concentration of aromatic
compounds in the Persian Gulf coast in the area
of Bushehr port showed that the highest average
concentration belongs to naphthalene, acenaphthene,
acenaphthylene, phenanthrene, pyrene, anthracene,
fluoranthene, benzo-anthracene, benzopyrene,
benzoperylene,  benzofluorene, chrysene  and

benzofluoranthene respectively. is. The total amount
of aromatic compounds in the coastal sediments of
Bushehr port fluctuates between 206 and 1463 ng/g,
which is within the range of concentrations reported
in similar studies on the shores of the Persian Gulf.
The main aromatic compounds of this precipitate
are light and 2- and 3-ring aromatic compounds.
The largest volume of aromatic compounds is



concentrated in the northern part of the coast and
the middle part of the coast, and the concentration of
compounds is low in the southern part of the coast.
The trend of changes in light aromatic compounds
is similar to the aforementioned trend, but the trend
of changes in heavy aromatics is different and their
main concentration is in the middle part of the coast,
and the concentration of these compounds decreases
towards the north and south of the coast, although the
concentration of some of these compounds is below
the detection limit in several stations. have been. The
northern stations of the coastal strip are adjacent to the
road and shipping routes, therefore one of the sources
of pollution in these stations is the pollution caused by
these activities. On the other hand, these stations are
located in the southwest of Khark Island, where sea
currents have the ability to transfer pollution caused
by the exploitation and transportation of oil products
in the offshore fields of the Persian Gulf to the coast,
and this is the important source of these aromatic
compounds. . In the middle part of the beach, there is
also the entry of urban sewage and garbage into this
beach, and in this part, the pollution from land and sea
transportation and polluted streams from the Golshan
gas field are the origin of these compounds. Based
on different provenance indices, the origin of these
compounds is different and includes pyrogenic and
petrogenic. However, more stations show petroleum
and petrogenic origin, which is similar to previous
studies on Persian Gulf and Bushehr coasts. Based on
pollution standards, stations in the middle part of the
coastal strip in the north of Bandar Bushehr coastal
strip have a high pollution load from the point of view
of aromatic compounds, and other stations have an
average pollution load. Based on the quantitative and
qualitative assessment of soil pollution and soil quality
guidelines (SOGS), the concentration indices of all
hydrocarbons are in the range of effects with a low
range, and only the concentration of Ace compound
is in the range of effects with a medium range.
Considering the negative effects of these compounds
on humans and animals, as well as the continuation
of industrial, port and oil activities on the coast of the
Persian Gulf, continuous monitoring of this coast and
even offshore sediments is essential in order to control
the environmental conditions of this ecosystem.
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