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Abstract

The current study focused on evaluating heavy metal pollution (As, Cd, Co, Cr,
Cu, Mn, Ni, Pb, V, Zn) from dust falling on the leaves of Eucalyptus trees and
surface soil from sites adjacent to the same trees in the city of Erbil / northern
Irag. (Y+) samples of dust and soil were taken based on the random system and
distributed as follows: (©) samples of the industrial area, (1Y) samples of streets,
(Y) samples of residential areas, and (°) samples of parks. To determine the role
of physicochemical characteristics and the extent of their contribution to
influencing the distribution of heavy metal in the soil, the pH, electrical
conductivity (EC) and organic matter content (OM) were measured. and then
calculate the pollution factors (Igeo, CF, PLI, Eri, RI, EF) and represent the
spatial distribution of these elements. As well as applying statistical analysis and
carcinogenic and non-carcinogenic health effects as recommended by the United

States Environmental Agency (USEPA).

The results of mineral analysis (XRD) showed that the main minerals of the
dust samples are calcite (CaCOY) and quartz (SiOY) with the presence of zinc
phosphate (ZnyPYOVY) in the D) sample, and a small percentage of clay

minerals.

The geochemical results of the heavy metals in the dust of the study area
showed that the metals follow the following order according to their location :
arsenic and manganese (Industrial areas > Residential areas > Streets > Parks),
copper (Industrial areas > Streets > Residential areas > Parks), while Cadmium ,
lead and zinc (Industrial areas > Streets > Parks > Residential areas), chromium
(Industrial areas > Residential areas > Parks >Streets), and cobalt (Industrial
areas >Residential areas > Parks > Streets), While the nickel and vanadium are
found in (Parks >Residential areas > Streets > Industrial areas). This was
supported by the results of pollution factor indicators (Igeo, CF, PLI, Eri, RI,

EF), and statistical analysis of heavy and major metals, which indicates the
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influence of both soil as well as human activity (anthropogenic) in polluting city

dust with heavy metals.

The results of the physicochemical characteristics of the soil of the study area
showed that the acid function (pH) values were neutral, while the electrical
conductivity (EC) values showed that the soil was non saline, in addition to an

average content of organic matter (OM).

The geochemical results of heavy metals in the soil of the study area showed
that the metals follow the following order according to their location: cadmium
and copper (Industrial area > streets > Residential areas > Parks), Cobalt and
chromium (Park >Residential areas> Industrial area> Street), zinc and
manganese  (Industrial area >Park >Street >Residential), nickel (parks >
Residential areas > Streets >Industrial), arsenic (Residential areas > streets
>Industrial area > parks), and the vanadium (Residential areas > Parks
>Industrial area > streets), while the lead (Industrial areas > Street >parks >

Residential areas).

This was supported by the results of pollution factor indicators (Igeo, CF, PLI,
Eri, RI, EF) and the statistical analysis of heavy and major elements, which
indicates the occurrence of a case of addition of these elements to the soil of

Erbil city due to human and industrial activity (Anthropogenic).

The results of the health risk assessment of heavy metals in the dust and soil of
the study area showed that there was no non-carcinogenic health risk through
exposure routes (inhalation, ingestion, and skin contact) for both groups
(children and adults). The ingestion route was the main route of exposure, while
the carcinogenic health risk showed no presence of carcinogenic effects, with
the exception of chromium and arsenic, which both were within the acceptable

limits
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