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Background 

The rise in Heavy metals concentrations is a serious problem for the environment and 

human health. Industrial zones are one of the largest sources that Emission heavy metals 

to the environment, and that the same time they are considered an indispensable source of 

development. Therefore, the environmental impact must be assessed for the safety of its 

workers and the safety of the environment. 

Objectives 

        The current field study aims to determine the level of heavy metal contamination in 

the al-Karama industry of Mosul City, northern Iraq. 

Methods 

       5 samples collected for two season and analyzed from the soil areas, the soil was at 

depth (0-15) cm and (15-30) cm and analyzed by the X-ray Fluorescence for 5 metals 

included ( Se , Mn , Hg, Co, Sb).  

Results 

The results indicated that the element (Mn, Hg) were higher than the global Average of 

soils and this indicates the pollution of the Region for this element. When making t- test 

between the two depths and during the two seasons- the statistical program was used 

where the results indicated that significant differences between the two seasons (winter, 

summer) and for two depth (0-15) cm, (15-30) cm, which indicates a change in the level 

concentration of the element.  

Conclusions 

these areas are already contaminated with (Mn, Hg) metals that have Exceeded the 

Limited values because of The industrial waste dumped into the environment, which 

contains ratios of manganese and mercury, such as car batteries, industrial oils and 

greases. 
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Introduction 

          The problem of pollution is one of the most pressing environmental problems that 

are beginning to take on serious environmental dimensions, especially after the Industrial 

Revolution, technological progress and the use of modern methods in industry. 
13 

 

The industrial development and expansion of use chemical compounds in various 

industrial areas leads to the spreading of heavy elements in the environment. 
4 
 

          Pollution of the natural environment by heavy metals is a global problem because 

these elements are unbreakable and most of them have adverse effects on human health 

and other organisms when their levels exceed the limits of these elements, where the 

levels of accumulation of these heavy metals are normally exceeded, such as: Volcanoes, 

hurricanes, and weathering rocks, or through human intervention, such as: use of 

pesticides (agriculture and its poles). 
11 

 

 These chemical elements have been linked to a number of health issues faces the 

human. for example, a person with a liver disease, the continued exposure to these 

elements rises the harmful to this organ. The effect of the heavy metals is to interfere with 

the conformation of the protein in the body and with enzymes functions. 
13 

 

         The increased concentration of heavy metals in various sources is given much 

attention of interest, especially as many industries are offering their own the container on 

heavy elements is untreated. 
1,10

 

         The gravity of these heavy metals lies in their accumulation, high stability, 

unlimited survival and long-distance transport from their areas of origin and can be 

doubled in their accumulation during the food chain, as some animals and plants become 

and because they contain high-grade concentration of some of these dangerous elements, 

is a source of poisoning and a significant health risk. 
5 
 

as a result of human activities such as waste disposal, industrial activities, which increase 

levels of hazardous materials, including heavy elements. 
3
 

          Heavy metals are among the most dangerous non-organic pollutants on the 

environment Health because it cannot be physiologically immoral.  
7 

 

         It was reported that, recently as the world economy developed and the activities 

caused to humanity, both the type and content of heavy metals in the soil had increased 

steadily, resulting in environmental degradation and thus negatively affecting human 

health Human beings and the rest of living things. 
2
 

        Soil contamination occurs when chemicals are released by spillage or underground 

leakage, with heavy metals being the most important soil pollutants, including herbicides, 

hydrocarbons, chemicals, salts, and radioactive substances, having adverse effects on 

plant growth, animal health, and human health. 
9
 

       Researchers such as 
14

 (Environmental Impact Assessment of Soil Pollution in 

Industrial Zones), in their study of the pollution of soils in industrial areas with heavy 

metals They confirmed their results compared with the WHO, 2003 and these areas are 
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already contaminated with (Ni, Cr, As) metals that have Exceeded the specified values. In 

addition, Pb and Cd elements are within the allowed values. 

 
15

 also indicated in their study (the vital  accumulation of some heavy metals in the blood 

serum of industrial zone workers in mosul city) about measuring the concentrations of 

heavy metals (Pb, Ni, Co, Fe Cu, Zn) in serum blood comparison of The industrial 

workers with the control group (employees of the University of Mosul) who are far from 

industrial activity, as the results showed that there are high significant increase of 

P<0.001 in the serum of the workers who are in the industrial areas  compared with  the 

control group . 
6
also indicated in their study (assessment of heavy metal pollution of old 

city zones in mosul city).about determine the level of heavy metal contamination in the 

Old City Zones of Mosul City, northern Iraq. where 5 samples collected for two season 

and analyzed from the soil areas, the soil was at depth (0-15) cm and (15-30) cm and 

analyzed by the X-ray Fluorescence for 8 metals included ( Pb , Cd , Ni, As, Zn, Co, Cr, 

Cu). The results indicated that the element (Cd, Ni, Cr, Zn, Cu) were higher than the 

global Average of soils and this indicates the pollution of the zone for this element. 

         It was therefore necessary to carry out an assessment of the pollution in Industry 

Region and to know the extent of the threat to the environment. 

 

Methods 

The study area is the city of Mosul, which is located in the north-western part of 

Iraq, between the longitude of 41° - 44° and the latitude of 35°-37°. In particular, the Al-

Karama Industry of the Mosul city (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Location of Study Area. 
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Sampling 

      Only soil samples had been collected with depth (0-15) cm  (15-30) cm by using a 

homemade soil sampler. A total of 5 surface had been collected at industrial zone. 

Samples was carried in October 2019 and Febuary2020 . First of all, samples were air-

dried in natural condition, and the debris of animals and plants had been cleaning by 

hands. Samples grind and pass through a sieve (2mm), so they ready to measure. 

Analysis of samples 

after collecting samples they analyzed by X-Ray Fluorescence, SPECTRO XEPOS from 

AMETEK. (XRF) method was great used for monitoring the concentration of metals. 

Result  

            Table (1) shows the heavy metals of the AL-Karama industry and at a depth of (0-

15) cm and (15-30) cm in Summer Season.  

     The results obtained were compared with the the global average and The Elements 

(Mn, Hg) was Exceeded the Limited Value for the same postion for both depth [8]. 

     Table (2) shows this compared with the the global average at winter Season. the 

Results Showed that the elements (Mn, Hg) was Exceeded the Limited Value . 

 

Table 1: Heavy metals of soil samples the area of Al-Karama Industry at Summer Season 

in unit (ppm). 

Elements 
Mean 

Standard 

Deviation 
Min Max Global 

Average 

0-15c 15-30c 0-15c 15-30c 0-15c 15-30c 0-15c 15-30c 

Se 1.05 0.36 0.97 0.24 0.26 0.11 2.70 0.91 10 

Hg 0.30 0.07 0.44 0.07 0.09 0.03 1.10 0.10 0.06 

Sb 6.94 3.92 6.68 3.92 0 1 18.30 9.67 10 

Co 7.79 5.28 1.22 5.28 6.21 1.99 9.03 7.11 8 

Mn 84.10 63.33 78.50 63.3 20.56 2.78 209.64 237.99 30 

Table 2: Heavy metals of soil samples the area of Al-Karama Industry at Winter Season 

in unit (ppm). 

Elements 
Mean 

Standard 

Deviation 
Min Max Global 

Average 

0-15c 15-30c 0-15c 15-30c 0-15c 15-30c 0-15c 15-30c 

Se 0.52 0.45 0.38 0.26 0.20 0.19 1.16 0.99 10 

Hg 0.07 0.09 0.02 0.02 0.04 0.03 0.11 0.13 0.06 

Sb 5.60 4.34 5.63 3.62 0 0.25 15 10.22 10 
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Co 6.80 6.01 1.30 1.95 5 2.23 8 8 8 

Mn 81.80 64.07 77.84 73.43 18 3.33 206 238 30 

 

 

        When making the t-test by using the program SPSS Statistical for the Heavy element 

at two seasons in both depth. the Result Showed high Significant in two death were   

       We noticed a decrease in the concentration of the heavy metals indicate and on the 

depth (0-15) cm during the winter season due the washing of the soil compared to the 

summer season for the same depth . In contrast, result for heavy metals appeared that 

depth (15-30) cm in winter are high compared to the result same depth in summer. The 

table (3) shows the test results. 

Table (3) T-test significant for Heavy metals 

 

 
 

Conclusions 

     The results obtained for heavy metals and compared to the Global average show that 

these areas are already contaminated with (Mn, Hg) metals that have Exceeded the 

Limited values because of The industrial waste dumped into the environment, which 

contains ratios of manganese and mercury, such as car batteries, industrial oils and 

greases. 
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