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Abstract :This study aimed to estimate the contamination of seawater with the elements of
cadmium (Cd) and arsenic (As) in the Alkhumes City, namely: Alkhums seaport, the
archaeological Lebda beach (Barco) and the Alkhums fishing port. The atomic absorption
spectrophotometer was used to determine the concentration of dissolved heavy metals in
seawater samples. The results showed that the seawater samples were free of cadmium or lower
than the detection limit. The results also showed that the concentration of arsenic in the seawater
samples were 0.22+0.101pg/L, 0.16+0.103pg/L and 0.14+0.104 ng/L, Alkhums seaport,
Alkhums fishing port and the archaeological Lebda beach (Barco), respectively. The highest
concentration of arsenic was found in the Alkhums seaport, while the lowest concentration was
found at the archaeological Lebda beach (Barco). It was also found through the obtained results
that the concentration of arsenic was higher than the permissible limits according to the US
Environmental Protection Agency (U.S.EPA). It should be noted that the presented results
provide environmental data in an area where the availability of field data is very scarce and for a
better understanding of the anthropogenic impacts on a Mediterranean scale.

Keywords: Mediterranean Sea, Heavy Meatal, AAS

INTRODUCTION

The Mediterranean Sea is one of the most important seas, with an area of about 2.5 x 10° square
kilometres. The Mediterranean Sea receives pollutants from different sources through rivers and
drains, and the coastal areas in the Mediterranean are the most polluted, as the beaches in coastal
cities have fallen under bad exploitation as a result of false beliefs (Bonsignore et al., 2020). The
endless potential of the seas in self-purification due to the vastness of the area and the huge
quantities of water that can absorb pollutants without harming them, makes them the best landfill
for the majority, as about 80% of the wastewater resulting from human and industrial activities is
discharged into rivers and seas without decontamination(Shimizu, Braunger, & Jr, 2019). The
Libyan coastal cities depend on the discharge of untreated sewage directly into seawater through
networks that lead to special exits(El & Nour, 2015). Alkhums City is among the cities
overlooking the Mediterranean, which contains about three sewage outlets that flow directly into
the coastal waters without treatment and which contain pollutants through their passage through
dilapidated networks. These pollutants affect the chemical and physical properties of seawater,
and this in turn affects the aquatic organisms that cause its pollution (Bazzi, 2014).

Youssef et al. 2016, reported the level of pollutants in the western Libyan coastal waters
for four major coastal cities that were selected along the western Libyan coast, where there are
many industrial, agricultural, and fishing activities, namely Zuwara City, Tripoli City, Alkhums
City, and Misurata City in the period between the spring of April 2010 and the winter of January
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2011. Their results showed that the physical properties of the water samples were within the
permissible limits set by (Waldichuk, 1977). The variation in temperature in the study area is
affected more by the time factor than the sampling site factor. The concentration of heavy metals
is the most dangerous in the Libyan marine environment, where it was found to be higher than
the values allowed by (Waldichuk, 1977) and higher than the limits of the Egyptian requirements
for wastewater in coastal waters. In general, an exception can be made that the marine
environmental conditions in the Libyan coastal waters were affected by various types of marine
pollution resulting from their proximity to sources of industrial waste pollution(Banana &
Mohamed, 2016). It was found that the petroleum industry has a significant impact on the marine
environment, which is the main source of heavy metals and petroleum hydrocarbons, as well as
other sources of pollution resulting from untreated sewage(Wang et al., 2012). Therefore, the
sources of marine pollution should be managed through the government legislation of the Libyan
state.

Heavy elements have harmful effects on the environment when they are excessively used and
affect the health of humans, animals, and plants. Heavy elements include arsenic, cadmium, lead,
mercury, selenium, zinc, and copper. They are among the most dangerous toxic substances that
pollute soil, water, and air, causing severe damage to humans, animals, and plants(Machate,
2023). The discharge of industrial waste into the sea leads to an increase in the concentration of
heavy metal ions and thus to an increase in their toxicity, which reaches humans through food
chains (El & Nour, 2015), (Tan, Wang, Xu, Li, & Qu, 2020). Due to the result of the discharge
of sewage and industrial water to the beaches of Alkhums City without treatment, in addition to
the lack of studies dealing with the same subject, the present study aimed to study the
concentration of some heavy metals in three locations on the sea beach of Alkhums City, Libya.
Atomic Absorption Spectrometry (AAS) is the most common method for metal detection and is a
widely used technique for trace element analysis. The popularity of this method is due to its
analytical specificity, high sensitivity, excellent precision, relatively low cost, and good detection
limit. Thousands of applications, including a wide variety of samples, were analyzed with AAS
(Soylak, 2015).

STUDY AREA

This study was conducted on the sea beach of the Alkhums City, Alkhums City is located in the
western part of Libya, between latitudes 39 and longitudes, and the length of its beach reaches 30
km, from Wadi Ghanima in the west to Wadi Kaam in the east. Alkhums City has many of the
olive presses, in addition there are two cement production factories, a fishing port, and a
seawater desalination plant that feeds the Alkhums City with fresh water and generates enough
electric power for the Alkhums City and its neighbouring cities, where the Alkhums power plant
is the largest power generation station in Libya, there is also the commercial port of AIKhums,
which is one of the main ports in Libya. For this reason, three important sites were selected on
the beach of the Alkhums City, which are the beach of Alkhums seaport (Al), the Alkhums
fishing port (A2) and the archaeological Lebda beach (Barco) (A3), as shown in figure 1.
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Figure 1. Map of the sampling érea'i'ri

SAMPLING AND ANALYTICAL METHODS

The bottles samples were rinsed three times with nitric acid (10%), and then washed using
deionized water. The surface seawater samples were collected at the same level of each station
for analysis. The sampling bottles were sealed up using polyethylene bags. The seawater samples
were filtered by using the 0.45um cellulose acetate membranes.

To remove trace metal impurities from the glassware, the bottles and pipette tips used in
the analysis were soaked in nitric acid for one day and then rinsed with deionized water. Milli-Q
Ultrapure water was used for all operations, namely cleaning, rinsing, preparation, and dilution
of solutions. The different standard solutions, as well as the blank solutions, were prepared using
the same container and acid as the water samples.

The concentrations of the dissolved heavy metals cadmium (Cd) and arsenic (As) were
determined by using the atomic absorption spectrometer. Heavy metals of 6 seawater samples
were analyzed in triplicate using atomic absorption spectrometer
RESULTS AND DISCUSSION

Most of the heavy, toxic elements are discharge into the seas and oceans to dispose of them,
although some of these elements are considered essential components of the life of organisms,
meaning that their excess quantities make them toxic elements(Benita & Falqu, 2021) (Banana &
Mohamed, 2016). In this work, the following results were obtained:

Arsenic concentrations measured in seawaters samples were reported in table (1) and figure (2).
The highest concentration of arsenic was in Alkhums seaport 0.22+0.101 pg/L, followed by
Alkhums fishing port 0.16+0.103ug/L, and then archaeological Lebda beach (Barco) 0.14+0.104
ug/L. The US Environmental Protection Agency (U.S.EPA) has established human health
criteria for total dissolved arsenic in seawater from which fishery products are harvested for
human consumption of (0.0175 pg/L). Compared to the standard value of seawater, arsenic
concentrations exceed the background value. It was found that all the stations in the studied area
had been seriously arsenic contaminated and were in a situation of higher environmental risk.

Cadmium is a heavy metal of considerable toxicity with a destructive impact on most organ
systems. Cadmium poisoning occurs as a result of drinking water contaminated with cadmium or
consuming food or drink contaminated with high concentrations of this metal, which can exceed
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16 pg/L. Most countries' organizations and regulatory bodies are attempting to track the extent of
cadmium pollution in water. In this study, the extent of seawater pollution was revealed in the
City of AIKhums. The results obtained with the atomic absorption spectrometer showed that all
seawater samples were free of cadmium or lower than the device's sensitivity level, similar
results were reported by (Khaled et al., 2020), (Rossi & Jamet, 2008).

Table 1. Arsenic concentrations measured in different seawaters samples

Study area Low values High values Meanz SD (As) Meanz SD (Cd)
Y ng/L ng/L (n=5) (n=5)
Alkhums seaport 0.12 0.34 0.22+0.10 ND
Alkhums fishing port 0.06 0.30 0.16+0.10 ND
Barco 0.02 0.28 0.14+0.10 ND
D25
Eg oz
‘% 015
E o1
£ .
Baroo Al-Khum s fishing port Al-HKhum s seap ort

Figure2. 1 Arsenic concentrations measured in different seawaters samples
Table 2. Comparison of heavy metal (As) levels (ug/L) in the present studied with different
seawater around the word.

Sample As (ng/L) References
Seawater 3.90-5.70 (Benita & Falqu, 2021)
Seawater 0.83—2.51 ref 40 (Tian et al., 2020)
Seawater 2.190 (Wang et. al., R. 2012)
Seawater 0.952-1.721 (Alrum et al., 2021)
Seawater 0.14-0.22 Present study

The concentrations of heavy metal (As) in the studied area Alkhums seaport, Alkhums fishing
port and the archaeological Lebda beach (Barco), were compared with some typical seas as
shown in the Table 2. The pollutants of As in the Alkhumes City Sea was lower than the other
compared studied.

The zinc concentrations were lower in the present study when compared with values recorded by
Benita Perez-Cid (2021) from the seawater sample of Vigo Ria (Northwest Spain) ranged
3.90-5.70 pg/L. Tian et. al. (2020) was reported higher concentration of As when compared to
current study with a range value of 0.83—2.51 pg/L from the Yellow sea of South Korea.
Moreover, Wang et al. (2012) were detected high concentration of As in seawater sample with a
value of 2.190 ng/L from Jinzhou bay (China). Besides, A Armid et. al., 2021 was recorded As
concentration value ranged from 0.952-1.721 pg/L from seawater samples in Staring Bay,
Indonesia.
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CONCLUSIONS
Alkhums City is located in the western part of Libya, from Wadi Ghanima in the west to Wadi
Kaam in the east. It has two cement production factories, a fishing port, and a seawater
desalination plant that feeds the City with fresh water and generates enough electric power for
the City and its neighboring cities. In addition, there is also a commercial port in AIKhums city.
In the present study, the dissolved trace metals of As and Cd in seawater samples were
determined from three locations on the beach of Alkhums City. The results showed that the
concentration of arsenic in the seawater samples were 0.22+0.101pg/L, 0.16+0.103pg/L and
0.14+0.104 pg/L, Alkhums seaport, Alkhums fishing port, and the archaeological Lebda beach
(Barco), respectively. The highest concentration of arsenic was found in the Alkhums seaport,
while the lowest concentration was found at the archaeological Lebda beach (Barco). It was also
found through the obtained results that the concentration of arsenic was higher than the
permissible limits according to the US Environmental Protection Agency (U.S.EPA). The results
also showed that the seawater samples were free of cadmium or lower than the detection limit. It
should be noted that the presented results provide environmental data in an area where the
availability of field data is very scarce and for a better understanding of the anthropogenic
impacts on a Mediterranean scale.
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