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Heavy metal pollution is one of the major environmental problems in human societies
that endanger the health of society. Heavy metals are of great ecological importance due

2022; to their high stability in the environment and entering the food cycle.The present study
Accepted: 31 Jaunary investigated the contamination of sediments in the Gelian catchment area with heavy
2022 elements (As (Arsenic), Cd (Cadmium), Co (Cobalt), Cr (Chrome), Cu (Copper), Fe

Available online 1 (Iron), Mo (Molibden), Ni ( Nickel), Pb (Lead), V (Vanadium) and Al (Aluminum)). For
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September 2022 this purpose, 58 sediment samples were collected from the area and analyzed by ICP-
MS. To measure pollution, indicators such as enrichment factor, contamination factor,
: modified contamination degree, pollution load index and ecological risk index were
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: used. Based on the enrichment index and contamination factor, lead and cadmium have
Concentration and - . . . o
. created little enrichment in the area, which has led to moderate pollution in the area, and
pollution, , . . g LT .
the other elements are without enrichment. modified contamination degree and pollution
heavy metals, - e . .
Enrichment load index showed that the area does not have any specific pollution with heavy

elements, which is confirmed by the ecological risk index, which indicates that the
ecological risk in the area is low. According to the lithology of the region, there are two
sources of sandstone and Limestone in the distribution of heavy elements in sediments.

Ecological risk index,
Gelian catchment.

1. Introduction to investigate and evaluate the concentration and

) ) ) ) pollution of heavy elements.
Pollution with heavy metals is one of the major

environmental problems in human societies,
which endangers the health of people in the

2. Methodology
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society. Although the risk of soil pollution is not
less than other pollutions, but since this pollution
is not tangible, less attention has been paid to it.
On the other hand, due to the importance of
sediment pollution and its transfer to plants,
animals and humans and its effect on health, the
lack of study of sediment pollution in the Gelian
basin, as well as the basin being a target area for
tourism and as a result the effect on the health of
residents and tourists, this watershed was selected

*Corresponding Author.

In order to investigate the concentration of heavy
elements in the sediments of Galian basin, 58
sediment samples (from the surface to a depth of
10 cm) were collected and subjected to ICP-MS
analysis. Inductively coupled plasma mass
spectrometry (ICP-MS) is a type of mass
spectrometry that is effective for evaluating and
identifying metals and some non-metals up to
concentrations as small as 2ppg1015. This method
consists of a sample introduction system, an
inductively coupled plasma source to produce ions
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of the substance or substances under investigation,
a common plasma-vacuum interface, and a mass
spectrometer consisting of an ion concentrator and
an ion separator and detector system. Then the
concentration of 11 heavy elements from 58 test
samples including As (arsenic), Cd (cadmium),
Co (cobalt), Cr (Chrome), Cu (copper), Fe (iron),
Mo (Molibden), Ni (nickel), Pb (lead), V
(vanadium) and Al (aluminum) were investigated.
Also, interpolation using the IDW method has
been used to determine the area of possible
contamination. In this research, indicators such as
enrichment factor, contamination factor, modified
contamination degree, pollution load index and
ecological risk index were used to measure
pollution.

3. Results

The results of calculating the enrichment factor
(EF) indicate that the elements Lead, Cadmium,
Chrome, Arsenic, Nickel, Cobalt and Vanadium
are slightly enriched in the region, so that Lead
and Cadmium with an average of 2.92 and 2.53
are more enrichment compared to the reference
elements. Copper, Molibden and iron are
classified as non-enriched elements. The results of
the contamination factor (CF) showed that lead
and Cadmium elements have moderate
contamination with an average contamination
factor of 1.18 and 1, and the rest of the elements
are without contamination. The results obtained
from the investigation of the contamination factor
are aimed at confirming the enrichment factor.
The results of calculating modified contamination
degree index (MCD) and pollution load index
(PLI) showed that the sediment samples in the
studied basin do not show any specific pollution.
The results showed that the coefficient of
ecological risk potential of Arsenic, Cadmium,
Cobalt, Chrom, Copper, Molibden, Nickel, Lead
and Vanadium elements is less than 40, which
indicates low risk potential. Based on the results
of Er, the value of ecological risk index of Gelian
watershed was obtained. Considering that the
average of the above coefficient is equal to 58.16,
which according to Hakanson's classification, the
ecological risk status of sediments in the studied
area is low in heavy elements.
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4, Discussion

The examination of heavy elements in the
sediments of the region showed that Lead and
Cadmium are more enriched than other elements
in the region, so that this has led to moderate
pollution determined by the contamination factor
in the sediments of the region. Since the
enrichment factor for the studied elements is less
than 10, therefore, the origin of Lead, Cadmium,
Chrom, Arsenic, Nickel, Cobalt, Vanadium,
Copper, Molibden and Iron elements is in the
lithogenic area due to weathering and erosion of
the units. Based on the results of Pearson's
coefficient and principal component analysis,
there are two origins in the distribution of heavy
elements in the sediments of the study area. Since
the studied area is located in the Aladagh-Binalud
geo-structural zone and the lithology of the area
consists of sedimentary formations such as
sandstone and conglomerates of the Shurije
formation and limestones of the Mazdooran and
Tirgan formations and marl with an interlayer of
clayey limestone of the Sarcheshme formation,
and based on the distribution of the concentration
of heavy elements in sandstone sediments and
calcareous and dolomite units (Kabata-Pendias,
2001), the origin of Chrom, Nickel, Molibden and
Iron elements can be attributed to the sandstones
of Shaurije formation, and the origin of aluminum
and iron elements. , Cobalt, Vanadium, Lead,
Copper, Cadmium and Arsenic in the region can
be attributed to calcareous deposits.

5. Conclusion

The drawing of statistical diagrams shows the
existence of two origins in the distribution of
elements in the sediments of the region. The
origin of Chrom, Nickel, Iron and Molibden
elements is from the sandstones of Shaurije
formation, and the origin of aluminum, Cobalt,
Vanadium, Lead, Copper, Cadmium and Arsenic
elements is related to the limestone sediments.
According to the enrichment index, Lead and
Cadmium are slightly enriched in the region and
the rest of the elements are without enrichment.
Although the effect of human factors on the
amount of contamination of sediments with heavy
elements cannot be ignored, but according to the
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investigations and calculations and evaluations
made by the pollution indicators, the effect of
human factors in the studied basin is less. And
according to Rey et al.'s (2009) theory, the origin
of the studied elements is in the lithogenic area,
which was created by the weathering and erosion
of the rock units of the area. According to the
enrichment zoning map, the enrichment of Lead
and Cadmium elements was higher in downstream
part of the basin than in other places, which is
directly related to the texture of fine-grained
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sediments. The results of examining the
contamination factor also show moderate Lead
and Cadmium  pollution. The modified
contamination degree index and the pollution load
factor showed that the sediments of the area do
not show any specific pollution. The results of
ecological risk potential evaluation and ecological
risk index showed that the ecological risk
potential coefficient of the studied elements have
low risk potential in the region. Therefore, the
ecological risk index of Gelian watershed is low.
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