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Summary

The study was conducted on twenty sites with different soil culture and
agricultural exploitation in the city of Mosul and its environs within the
province of Nineveh and samples were taken from several areas first Mosul -
Arbil villages (Kokgli, Bartla, Tahrawa, Karamlis, Bzkrtan) and the second
Mosul - Kirkuk ( Yergenti, Al-Wehda, Al-Faisaliah, Talqif, Hammam Al-
Aalil, Qayara, Shoura, Al-Kask Refinery). The Nineveh Farm site (Al-Wahda
neighborhood) was surrounded by ten a model of the dominant plants of
agricultural importance within the population density Mosul city (parboil,
Pumpkin, Aubergine, yellow corn, pepper, sunflower, cucumbers, okra) were
analyzed these models to find concentrations of lead element.

1. Soil

The soil of the study is calcareous and classified at sub-level (with a clay
loam , silty clay loam , sandy clay loam , silty loam , loam and clay). On
average, it has a moderate pH (7.43) with average saline content (3.24 dS m™),
low organic content (17.3 g kg'), exchange capacity of positive ion (42
Cmmol. kg™) , high content of carbonate minerals (409 g kg'). The rate of
lead-ready content was 3.77 mg kg . The total content of the lead in the
soils was 47.56 mg kg ™', exceeding the critical limits of toxicity. The study
showed the use of scientific concepts in the assessment of pollution of the
study soil in terms of the total content of the lead as follows: 1. The total
content in the study soil showed values above the maximum permissible
MAC and TAYV, indicating a danger to soil, plant and human environment. 2.
Soil pollution coefficient (CF): All soil is highly polluted by lead 3. The
values of the enrichment coefficient (EF) varied from 0.47 to 0.305, which
mainly indicates the role of human enrichment on the accumulation of lead in
the soil of the study. 4. The Geogeological Survey (Igeo) shows that the soil
of the study is (highly contaminated with lead) and its values ranged from
(2.91) to (4.42) Standard US Environmental Protection Agency: that all soils
study lead pollution is severe.
2. Plants

The study showed that the biological accumulation of lead varied
according to the type of plants. With the highest concentration of lead in the
eggplant plant, and the lowest value in the cucumber plant. And BCF (0.19)
(5.04) for the two plants above, respectively. The lowest concentration of
bioaccumulation (BAC) was found in cucumber (1.08) and highest



Summary

concentration in eggplant (28.80). All studied plant species can be considered
Accumulators of lead element.

Lead reactions in calcareous soils:-
Sequence extraction: -

The study was conducted on 3 different sites of the different Texture
(clay and 2 loam), calcareous, as it has a high content of carbonate minerals to
study the phenomenon of behavioral distribution (lead) The results showed
that the values of water-soluble and reciprocating lead on the solid phase
surfaces of the study sites ranged from (2.61 to 2.96) at a rate of (2.83) mg
Kg . This extraction constituted 5.9% of the total content, Lead-related
oxides ranged from 6.59 to 8.95 at rate of 7.82 mg Kg ', This extract
accounted for 16.29% of the total content, the lead-related part of the organic
matter ranged from 2.77 to 3.69 and at 3.19 mg.kg™. This extract was 6.65%
Of total content. The lead values associated with carbonates ranged from 19.5
to 27 mg kg. for the study sites at a rate of 22.83 mg kg " and 47.56% of the
total content. The remaining part of the total lead after the extraction chain is
located in the soil separators. (23.8%) of the total content, the physochemical
path of the lead distribution rate in calcareous conditions showed the
following order: - Solid carbonates >Separates > Free oxides >Organic
matter>available .

Adsorption:

The results of the mathematical description of lead adsorption showed
high efficiency in the use of Langmuir, Freundlich and D-R equations at the
concentrations used. The lead added to the soil was distributed between the
equilibrium solution and the solid soil phase in terms of the Kd lead values,
(111.8 to 255.5) 1 Kg-1 with an average of (169 1 Kg-1), The D-R equation of
Langmuir and Freundlich was superior in the description of lead adsorption to
the highest R2 and lowest standard error (SE). The adsorption capacity (qm)
of the lead ion in the study soil, which ranged from (13.63-41.48) (mol g™).
The value of K with adsorption capacity ranged from (-0.44) to (-1.24) mol*
KJ™? . The value of E is the free energy rate of the reaction. The values of lead
adsorption ranged from (0.63-1.06) KJ mol™.

The logarithm of the saturation index values ranged from (6.80 to 6.78)
for the lead of the (3) loam texture . It ranged from (6.80 to 6.77) for lead for
site (7) with loam texture . It ranged from (6.75 to 6.74) for lead for site (14)
with clay texture .
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