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Abstract 
 
This study involved taking soil samples from different regions of Nassiriyah city 

south of Baghdad; Al-sdinaweyah , Al-dawayah , Al-refaay and Al-aukekah into 

both seasons , dry and wet . The digestion process was performed by three 

different methods and determined heavy metals such as (Cd , Pb and Cu) for all 

samples with analyzing by Flame atomic absorption spectrometry (FAAS) . The 

results which were found , were illustrated with compare the World Health 

Organization (WHO) values that recommended for each elements .  The results are 

indicating low concentration risk for (Pb and Cu) and slight risk for Cd . Methods 

of assessment of contamination in soil samples (C
i
f , Cd , mCd , PLI , E

i
r , RI and 

Igeo) were calculated for Cd , Pb and Cu elements for all samples in both seasons 

and discussed according to standard limit values of contamination for each factor 

which reflects the Igeo  ranged from unpolluted for (Pb and Cu) to slightly polluted  

for (Cd) in the assessed soils and Al-aukekah region had high contamination level 

while the Al-dawayah region showed lowest contamination level. 
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1 Introduction 
 

The Condition can be alluded  to the environmental factors inside which 

people exist. These are comprised of: the land, the water and the air of the 

earth; microorganisms, plant and creature life; any part or mix of the initial 

two things on this rundown and the interrelationships among and among 

them and the physical, concoction, stylish and social properties and states of 

the prior that impact human wellbeing and prosperity. It is additionally 

described by various circles that impact its conduct and inborn worth. The 

most significant circle of the earth is the biosphere since it harbors the living 

life forms. This is where you discover living life forms (plants and creatures) 

collaborating with each and their nonliving condition (soil, air and water). In 

the late hundreds of years, industrialisation and globalization have hindered 

flawless situations and their capacity to encourage life. This has presented 

segments that bargain the comprehensive working of the earth and its natural 

qualities [1].  

A situation can be dirtied or defiled. Contamination varies from sullying; 

be that as it may, contaminants can be poisons, and posture impeding effect 

on the earth. From writing, contamination is characterized as the presentation 

by man, straightforwardly or in a roundabout way, of substances or vitality 

into the earth bringing about such malicious impacts as damage to living 

assets, perils to human wellbeing, obstruction to natural exercises and 

impedance of value for utilization of the earth and decrease of enhancements. 

Sullying then again is the nearness of raised groupings of substances in the 

earth over the normal foundation level for the territory and for the living 

being. Ecological contamination can be alluded to bothersome and 

undesirable change in physical, substance and natural qualities of air, water 

and soil which is unsafe for living life forms both creature and plants. 

Contamination can appear as synthetic substances or vitality, for example, 

commotion, warmth or light [2].  

Contaminations the components of contamination, can either be remote 

substances/energies or normally happening contaminants [3].  

Substantial metals have a fundamental job on condition defilement as its 

one of the successful hotspots for contamination. It is exceptionally harmful 

even in minor amount and become poison when they are not used by the 

body and aggregate in the delicate tissues. They may enter the human body 

through food, water, air or assimilation through the skin when they interact 

with people in horticulture, producing, pharmaceutical, modern or private 

settings [4].  

Metals gathering in soils have been the key research matter for a few 

investigations. A few examines in various locales through the wild world.  
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While, past examinations predominantly centered around overwhelming 

metals tainting of soils through various movement that influenced toward the  

end on human life condition, for example, cultivating, industry and urban 

turn of events. There is a pool of data with respect to the dirt defilement by  

overwhelming metals in the chose region of study. What's more, the choosing 

of soil tests in this examination thought about that these districts present as a 

source locales to numerous yields farming for occupants.  

The key goals of the examination were to recognize any conceivable 

occasional variety for the dissemination of chose substantial metals (Cd , Cu 

and Pb)in the dirt of watching districts (Thi-qar area ) , also , to watch their 

normal and anthropogenic assets by multivariate factual habits.  

The level of contamination in soil decided utilizing the potential natural 

hazard list that utilized as a symptomatic device , which additionally 

evaluated utilizing the geo aggregation record ( Igeo) , improvement factor 

(EF) , sullying factor (Cf).  

It is trusted that the work would give a thoughtfulness regarding consider 

the risk impact of overwhelming metals defilement into the dirt and would 

assist with distinguishing the amassing wellsprings of these components to 

limit the contamination levels. 

 

2 Experimental  
  

2.1 Samples 

 
The samples were collected as soil samples from four different regions 

from Thi-qar province which are : Al-Sdinawiah , Al-Dawaiah , Al-Akikah 

and Al-Refaai. All these samples were collected during dry and wet seasons.  
 

2.2 Preparation of Soil Samples 
 

The soil samples were taken from the part which nearby to plant which 

have been chosen for this study. It was dried using the Oven with 

temperature less than 50 C° at wet season, however during the dry season it 

was dried by the sun directly. The next step was grinding to produce powder, 

which was refined to remove big particles.  the samples then digested by 

three different kind processes of digestion.  

 

2.3 Samples Digestion  
 

                    The digestion of soil samples was done by three processes: 

Technique 1: (HNO3 overnight absorption) Concentrated HNO3 (10 mL) 

was added to the example (1 g) and permitted to stand for the time being at 

room temperature. test was then warmed on a hot plate until the arrangement  
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turned out to be clear and semi-dried. arrangement was then cooled and sifted 

through Whatman (No. 42) channel paper. It was then moved quantitatively  

to a (50 mL) volumetric flagon by including deionized refined water [5]. At 

last, the arrangement was dissected utilizing FAAS.  

Technique 2: (HNO3–HClO4 assimilation) Approximately (1 g) of test 

was set in a (50 mL) cauldron before the expansion of (10 mL) of 

concentrated HNO3. blend was put on a hot plate for 30–45 min to consider 

oxidation. In the wake of cooling, (5 mL) of HClO4 (70 %) was included, 

and the blend was warmed on a hot plate until the summary turned out to be 

clear and semi-dried. At that point, the example was cooled and sifted 

through Whatman (No. 42) channel paper before being quantitatively moved 

to a (50 mL) volumetric flagon by including deionized refined water [5,6]. At 

long last, the arrangement was broke down utilizing FAAS.  

Technique  3: (HNO3–H2O2 assimilation) In this technique, the example 

(1 g) was weighed into a (50 mL) cauldron and treated with (10 mL) of 

concentrated HNO3. arrangement was put on a hot plate for 30–45 min to 

consider oxidation. In the wake of cooling, (4 mL) of H2O2 (20 %) was 

included, and the arrangement was warmed on a hot plate until the overview 

turned out to be clear and semi-dried. In the wake of cooling, the suspension 

was separated through Whatman (No. 42) channel paper before being 

quantitatively moved to a (50 mL) volumetric carafe and weakened with 

deionized refined water to the imprint [5] before FAAS investigation. 

 

2.4 Measurements 
 

The estimation of soil test's answers for the two seasons, dry and wet, for 

all the locales which have been decided for this investigation were performed 

in the wake of finishing the three absorption techniques. Though the 

estimation ( Cd , Pb and Cu ) components were made by utilizing Flame 

Atomic Absorption Spectrophotometric. 

 

               3 Results & Discussion 
 

                  3.1 Determination of Heavy Metals                                                
 

The heavy metals contents in the soil from plantations in Al-Sdinaweyah, 

Al-Dawayah , Al-Refaay and Al-Aukekah have been repoted . This analysis 

is significant because of the metals, potential toxicity and transportation 

during the root system into the buds and plants leaves .      

                                                                                            

3.1.1 Cadmium   
The concentration ranges of Cd element in plantation soil in wet and dry 

seasons showed respectively in tables (1 and 2):    
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              Table1: The concentration levels of Cd element in Soil samples in wet 

season 

Con.(mg/Kg) Sample Digestion 

Process 

Region 

4.399 Soil HNO3 Al-Sdinaweyah 

 

 
3.304 HNO3+ 

HCLO4 

3.833 HNO3+ 

H2O2 

4.094 Soil HNO3 Al-Dawayh 

2.961 HNO3+ 

HCLO4 

3.641 HNO3+ 

H2O2 

4.190 Soil HNO3 Al-Refaay 

3.763 HNO3+ 

HCLO4 

5.247 HNO3+ 

H2O2 

5.014 Soil HNO3 Al-Aukekah 

3.856 HNO3+ 

HCLO4 

4.211 HNO3+ 

H2O2 

3 Soil Allowed 

level 
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                 Table 2: The concentration levels of Cd element in Soil samples in dry 

season 

Con.(mg/Kg) Sample Digestion 

Process 

Region 

4.250 Soil HNO3 Al-Sdinaweyah 

 

 
3.511 HNO3+ 

HCLO4 

3.410 HNO3+ 

H2O2 

4.175 Soil HNO3 Al-Dawayh 

2.887 HNO3+ 

HCLO4 

3.094 HNO3+ 

H2O2 

5.001 Soil HNO3 Al-Refaay 

3.873 HNO3+ 

HCLO4 

4.491 HNO3+ 

H2O2 

5.204 Soil HNO3 Al-Aukekah 

4.114 HNO3+ 

HCLO4 

4.396 HNO3+ 

H2O2 

3  Soil Allowed 

level 
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                              Fig 1: Concentrations of Cd in soil samples in wet season 

 

 

 

 

 

 

 

                 Fig 2: Concentrations of Cd in soil samples in dry season 

The concentration levels of Cd elements in wet season in Al-Sdinaweyah, 

Al-Dawayah, Al-Refaay and Al-Aukekah were (3.304 - 4.399) , (2.961 - 

4.094) , (3.763 - 5.247) and (3.856 - 5.014) mg /kg respectively , these levels 

were higher than the World Health Organization (WHO) recommended limit 

of (3mg/kg).[7] 
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The rising of levels for Cd concentrations in all four regions were higher 

than the WHO because of the Cd entre in structure of the pesticide and 

compost which using in agriculture , in addition , the most of factories and 

plants such as resource of energy and petroleum refineries, throw their  

wastes into river , thus , and the river is the main resource of irrigation in 

these regions, contamination by these element transfer to the soil and plants 

which irrigated by river water.   These levels were lower than that previously 

reported in U.S. agricultural soil (13.5 µg/g) [8] , but higher than in India 

agricultural soil (0.05 µg/g). [9]    

The concentration levels of Cd element in dry season in Al-Sdinaweyah , 

Al-Dawayah , Al-Refaay and Al-Aukekah were (3.410 - 4.250) , (2.887 - 

4.175) , (3.873 - 5.001) and (4.114 - 5.204) mg/kg respectively , these levels 

were higher than the WHO recommended limit of (3 mg/kg) [7] , and these 

levels were higher than agricultural soil in China (0.20 µg/g) and Italy (0.41 

µg/g) [10].   

     

3.1.2 Lead  
 

The concentration ranges of Pb element in plantation soil in wet and dry 

seasons showed respectively in tables (3 and 4):  

 
Table 3: The concentration levels of Pb element in Soil samples in wet season 

Con.(mg/Kg) Sample Digestion 

Process 

Region 

23.2072 Soil HNO3 Al-Sdinaweyah 

 

 
18.1384 HNO3+ HClO4 

20.3459 HNO3+ H2O2 

21.3257 Soil HNO3 Al-Dawayh 

24.2127 HNO3+ HClO4 

19.2738 HNO3+ H2O2 

27.4218 Soil HNO3 Al-Refaay 

23.2669 HNO3+ HClO4 

20.5524 HNO3+ H2O2 

22.3322 Soil HNO3 Al-Aukekah 

18.5712 HNO3+ HClO4 

19.5435 HNO3+ H2O2 

50 Soil Allowed level 
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Table 4: The concentration levels of Pb element in Soil samples in dry season 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
    

                       

        Fig 3:Concentrations of Pb in soil samples in wet season 
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Fig 4: Concentrations of Pb in soil samples in dry season 

Because of the toxicological significance of Pb element , many studies 

have investigated the levels of this element in soil from a number of 

countries .                                                                           

The concentrations of Pb in wet season in all four regions Al-Sdinaweyah 

, Al-Dawayah , Al-Refaay and Al-Aukekah were (18. 138 - 23. 207) , 

(19.273 - 24.212) , (20.552 - 27.421) and (18.571 - 22.332) mg/kg 

respectively . These levels were lower than the WHO recommended limit of 

(50 mg/kg) [7] , because the locations which were adjacent to afar away  

from emission activity such as cars , plants power , power stations and 

electrical generators . 

On the other hand , these levels are higher than that reported for 

agricultural soil in India (2.82 µg/g) [9] and lower than agricultural soil in 

U.S. (55.00 µg/g). [11]    

However , the concentration levels of Pb element in dry season in Al-

Sdinaweyah , Al-Dawayah , Al-Refaay and Al-Aukekah were (22.790 - 

26.844) , (17.258 - 23.133) , (25.561 - 30.337) and (22.437 - 24.168) mg/kg 

respectively , were lower than the WHO recommended limit of (50 mg/kg) 

[7] , and these levels were lower than agricultural soil in China (30.48 µg/g) , 

but higher than agricultural soil in Japan (16.05 µg/g) .[10] 

     

                   3.1.3 Copper     
The concentration ranges of Cu element in plantation soil in wet and dry 

seasons showed respectively in tables (5 and 6):   
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       Table 5: The concentration levels of Cu element in Soil samples in wet 

season 

 

 

 

                                 

Table 6 : The concentration levels of Cu element in Soil samples in dry 

season 

Con.(mg/Kg) Sample Digestion Process Region 

49.566 Soil HNO3 Al-Sdinaweyah 

 

 
36.492 HNO3+ HClO4 

44.634 HNO3+ H2O2 

46.541 Soil HNO3 Al-Dawayh 

49.549 HNO3+ HClO4 

42.583 HNO3+ H2O2 

39.464 Soil HNO3 Al-Refaay 

42.984 HNO3+ HClO4 

47.686 HNO3+ H2O2 

55.841 Soil HNO3 Al-Aukekah 

48.885 HNO3+ HClO4 

50.682 HNO3+ H2O2 

100 Soil Allowed level 
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                     Fig 5: Concentrations of Cu in soil samples in wet season 

 

 
 
                        Fig 6: Concentrations of Cu in soil samples in dry season  

 

Copper is the third most used metal in world , copper is an necessary 

micronutrient required in the growth of both plants and animals even as in 

human , it helps in the production of blood hemoglobin . [12]                                                                                                      

The concentration ranges of Cu element in wet season were (42.166 - 

51.166) , (40.346 - 45.712) , (39.148 - 45.650) and (44.137 - 50.998) mg/kg 

are reported for Al-Sdinaweyah , Al-Dawayah , Al-Refaay and Al-Aukekah 

respectively , these levels were higher than the WHO recommended limit of 

(100 mg/kg). [7]     
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Because of that, most of factories and plants wastes and also petroleum 

industry waste and power plant, throw into river that contaminates with these 

elements. Thus, and as river is the main resource of irrigation, contamination 

by these elements transfer to the soil and plants which irrigated by river 

water.                                                                                                           

On the other hand, these levels were higher than that reported for 

agricultural soil in Nigeria (35 µg/g) [11], and also higher than that reported 

for agricultural soil in Turkey (27.9 mg/kg) .[13]                                                                                       

 The concentration levels of Cu element in dry season in Al-Sdinaweyah , 

Al-Dawayah , Al-Refaay and Al-Aukekah were (36.492 - 49.566) , (42.583 - 

49.549) , 39.464 - 47.686) and (48.885 – 55.841) mg/kg respectively , these 

levels were lower than the WHO recommended limit of (100 mg/kg) [7] , 

these levels were higher than that reported for agricultural soil in Turkey 

(11.1 mg/kg).[13]                                                                                                                                                                                                                                                                                                                             

In addition, the results which are found from samples which collected 

during dry season were reflect slightly increase comparing with those are 

collected during wet season . [14]         

This could result from the increment of temperature range which involves 

in increasing water evaporation. Thus increasing heavy metals 

concentrations. Overall , the results which have found in this work revealed 

noticeable contamination through different levels with Cd element in four 

regions .                                                                 

However, the results revealed there are no noticeable levels in case of (Pb 

and Cu) elements as the results were less the allowable value comparing with 

WHO value .    

                            

3.2 Addition / Recovery Tests  
 

 These tests in the experimentation for analyte elements were performed 

for soil samples in Al-Sdinaweyah region for Cd , Pb and Cu  elements in 

wet season . The results are given in tables (7, 8, 9) : 

 
Table 7: The values of recovery of Cd in soil sample 

% Recovery Cd Found Cd Add Method of 

digestion 

---     0.708 0 HNO3 

overnight 101.05 1.726 1 

--- 0.460 0 HNO3-H2O2 

94.58 1.381 1 

--- 0.321 0 HNO3-HClO4 

83.49 .103 1 

                      *All values are mg/kg* 
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Table 8: The values of recovery of Pb in soil sample 

% Recovery Pb Found Pb Add Method of 

digestion 

--- 0.666 0 HNO3 overnight 

99.15 1.652 1 

--- 0.568 0 HNO3-H2O2 

91.26 1.431 1 

--- 0.270 0 HNO3-HClO4 

79.68 1.012 1 

 *All values are mg/kg 

 
Table 9: The values of recovery of Cu in soil sample 

% Recovery Cu Found Cu Add Method of 

digestion 

--- 0.669 0 HNO3 overnight 

99.04 1.653 1 

--- 0.463 0 HNO3-H2O2 

95.07 1.391 1 

--- 0.421 0 HNO3-HClO4 

88.10 1.252 1 

 

*All values are mg/kg 

•Method (overnight assimilation with HNO3) was the most skilled for 

recuperating Cd, Pb and Cu components which is suggested as the best 

strategy for the absorption of soil tests.  

•Method (assimilation utilizing HNO3 and H2O2) yielded satisfactory 

recuperations of Cd, Pb and Cu components were (94,91and 95) % 

separately.Along these lines, this technique could likewise be utilized 

tolerably economical, basic and fast substitutes.  

•Method (assimilation utilizing HNO3 and HClO4) likewise yielded 

adequate recuperations of Cd , Pb and Cu components were (83 , 79 and 

88)% individually . Which were all incorporate as far as possible (75-

125)%.[15]  

From these outcomes we found the technique HNO3 overnight was the 

best for the division – preconcentration of components in genuine examples , 

and these outcomes concurrence with the outcomes appeared in the table 9 A 

[16] : 
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  Table 9A:The values of recovery of HNO3 in soil sample 

 

 
 

4 Methods of Assessment of Contamination in Soil  
 

Due to that the (overnight assimilation with HNO3) process was the most 

skilled for recuperating Cd , Pb and Cu components. Thusly, the strategies 

for evaluation of tainting were determined for this strategy just in the two 

seasons for all locales. 

 

4.1 Contamination Degree of Heavy Metals(Cd)  
 

The defilement factor (Cif) is the proportion of estimated convergence of 

the substantial metals in soil and the pre-modern reference an incentive for a 

similar metal [16]. The level of sullying is determined as the aggregate of all 

pollution factors. The processing conditions for tainting factor (Cif) and the 

level of defilement (Cd) are following:  

 

C
i
f=Ci/C

i
n                                                                                                      (1) 

Cd= ∑ni=1 C
i
f                                                                                                                                       (2) 

 

Here, Ci is the deliberate centralization of the overwhelming metals in 

soil and Cin is the standard pre-mechanical reference esteem (mg/kg).[17 

,18] 

 

Metal                   Cd                  Pb               Cu   

Value of Cin               1                   70               50  

 

The sullying variable and level of pollution were isolated into four 

gatherings by Hakanson. The degrees of pollution factor are portrayed as Ci 

f<1 ; 1 ≤ Cif < 3 ; 3 ≤ Ci f<6 and Cif ≥ 6 givin as low ; moderate ; impressive 

; and exceptionally high individually. The level of tainting characterizes the 

nature of the earth in the accompanying qualities Cd<8 ; 8 ≤ Cd<16 ; 16 ≤ 

Cd<32 and Cd ≥ 32 show low ; moderate ; extensive and high individually.  
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4.2 Modified Degree of Contamination (Mcd) and Pollution Load 
Index (PLI)  
  

The altered level of defilement characterize as the aggregate of all 

pollution factors (Cif) separated onto the number (n) of examined 

contaminants. The condition for adjusted level of sullying (mCd) can be 

communicated as qualified underneath by Abrahim and Parker (2008). 

                 ∑
n
i=1 Cf

i 

mCd = _______________                                                                          (3) 

             n 

 

It was proposed the degrees of moderate level of pollution depicted as 

mCd<1.5 ; 1.5 ≤ mCd<2 ; 2 ≤ mCd<4 ; 4 ≤ mCd<8 ; 8 ≤ mCd<16 ; 16 ≤ 

mCd<32 and mCd≥ 32 givin as nil to exceptionally low ; low ;moderate ; 

high ; high ; amazingly high and ultra-high individually.  

 

The estimating of the degrees of contamination of overwhelming metals 

was utilized in the strategy dependent on contamination load file (PLI) 

appeared by Tomlinson et al. what's more, the condition is following :  

 

                   PLI= (Cf1 × Cf2 × Cf3 × … .. × Cfn) 1/n                                                      (4)  

 

Here, n=5 (number of metals in this investigation) and Cif is the sullying 

factor. PLI gives a basic,similar methods for surveying a site or estuarine 

quality. The PLI of every component is isolated into low (PLI ≤ 1), center (1 

< PLI ≤ 3) or high (PLI > 3).[19] 

 

4.3 Assessment of Potential Ecological Risk (Ei
r)  

 
The evaluation of the potential natural danger of the overwhelming metal 

sullying was proposed as a symptomatic instrument for water tainting control 

purposes, because of the increasing substance of substantial metals in soil 

and their resulting discharge into the water, which could undermine 

environmental wellbeing. Hakanson depicted a technique to ascertain the 

potential environmental hazard record for sea-going pollution control 

purposes, to sift through which water bodies and substances ought to be 

given uncommon intrigue. As indicated by this procedure, the potential 

environmental hazard factor (Eir) of single component and the potential 

biological hazard file (RI) of multi-component can be determined by the 

accompanying conditions: 

                      E
i
r = T

i
r × C

i
f                                                                                                (5)  

                     RI = ∑
n

i=1 E
r
i                                                                                                                             (6) 
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Here, Cif is the pollution factor for the component of 'I'; Tir is the 

harmful reaction factor for the demonstrated component of 'I', which 

represents the poisonous necessity and the affectability prerequisite. The 

harmful reaction factors for Cd , Pb and Cu were 30, 5, 5, and 5 , separately 

.[17 , 20].  

The accompanying phrasing might be applied to portray the hazard factor 

[17]:Eir < 40 low potential biological hazard; 40 < Eir < 80 moderate 

potential biological hazard; 80 < Eir < 160 impressive potential biological 

hazard; 160 < Eir < 320 high potential natural hazard; Eir > 320 high natural 

hazard within reach for the substance being referred to the accompanying 

wording might be applied for the RI esteems [17] : RI < 150 low biological 

hazard for the lake/bowl; 150 < RI < 300 moderate biological hazard for the 

lake/bowl; 300 < RI < 600 significant natural hazard for the lake/bowl;RI > 

600 high biological hazard for the lake/bowl.         

            

4.4 Geo Accumulation Index (Igeo)  
 

The list of geo aggregation (Igeo) is generally utilized in the appraisal of 

contamination by looking at the degrees of substantial metals got to 

foundation levels initially utilized with soils [24]. The estimation condition:  

 

Igeo = log2 (                                                                                              (7)  

 

Where,Cn speaks to the deliberate convergence of the components examined 

and Bn is the geochemical foundation level of the component in fossil 

argillaceous soil (normal shale) .[25] 

 

 

Metal                   Cd     Pb     Cu      

Values of Bn        0.3     20     45      

 

The accompanying order is demonstrated for geo gathering file: 

<0=practically unpolluted ; 0–1 = unpolluted to tolerably contaminated ; 1–

2= decently dirtied, 2–3 = respectably to unequivocally contaminated ; 3–

4=strongly dirtied ; 4–5 = emphatically to very contaminated and > 

5=extremely contaminated .[23]  
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The estimations of tainting factors for soil tests in wet season indicated 

individually in tables (10,11,12) : 

 
          Table 10: The values of contamination factors (Cif , Cd , mCd ) 

Region C
i
f
 

Cd mCd 

Cd Pb Cu   

Al-Sdinaweyah 4.399 0.331 1.023 5.753 1.917 

Al-Dawayah 4.094 0.304 0.862 5.26 1.753 

Al-Refaay 4.190 0.391 0.913 5.494 1.831 

Al-Aukekah 5.014 0.319 0.974 6.307 2.102 

 
            Table 11: The values of contamination factors (PLI , E

i
r , RI  ) 

Region C
i
f
 

Cd mCd 

Cd Pb Cu   

Al-Sdinaweyah 4.399 0.331 1.023 5.753 1.917 

Al-Dawayah 4.094 0.304 0.862 5.26 1.753 

Al-Refaay 4.190 0.391 0.913 5.494 1.831 

Al-Aukekah 5.014 0.319 0.974 6.307 2.102 

 
            Table 12: The values of contamination factor ( Igeo ) 

Region C
i
f
 

Cd mCd 

Cd Pb Cu   

Al-Sdinaweyah 4.399 0.331 1.023 5.753 1.917 

Al-Dawayah 4.094 0.304 0.862 5.26 1.753 

Al-Refaay 4.190 0.391 0.913 5.494 1.831 

Al-Aukekah 5.014 0.319 0.974 6.307 2.102 

 

The results of values of contamination factors for soil samples in wet 

season showed respectively in tables (13,14,15): 

 
        Table 13: The results of values of contamination factors (C

i
f , Cd , mCd ) 
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            Table 14: The results of values of contamination factors ( PLI , E

i
r , RI ) 

Region C
i
f
 

Cd mCd 

Cd Pb Cu   

Al-Sdinaweyah 4.399 0.331 1.023 5.753 1.917 

Al-Dawayah 4.094 0.304 0.862 5.26 1.753 

Al-Refaay 4.190 0.391 0.913 5.494 1.831 

Al-Aukekah 5.014 0.319 0.974 6.307 2.102 

 
Table 15: The results of values of contamination factor ( Igeo ) 

Region C
i
f
 

Cd mCd 

Cd Pb Cu   

Al-Sdinaweyah 4.399 0.331 1.023 5.753 1.917 

Al-Dawayah 4.094 0.304 0.862 5.26 1.753 

Al-Refaay 4.190 0.391 0.913 5.494 1.831 

Al-Aukekah 5.014 0.319 0.974 6.307 2.102 

 The values of contamination factors for soil samples in dry season 

showed respectively in tables (16,17,18):  

 
            Table 16: The values of contamination factors (C

i
f ,Cd, mCd) 

Region C
i
f
 

Cd mCd 

Cd Pb Cu   

Al-Sdinaweyah 4.399 0.331 1.023 5.753 1.917 

Al-Dawayah 4.094 0.304 0.862 5.26 1.753 

Al-Refaay 4.190 0.391 0.913 5.494 1.831 

Al-Aukekah 5.014 0.319 0.974 6.307 2.102 

 
              Table 17: The values of contamination factors (PLI,E

i
r ,RI  ) 

Region C
i
f
 

Cd mCd 

Cd Pb Cu   

Al-Sdinaweyah 4.399 0.331 1.023 5.753 1.917 

Al-Dawayah 4.094 0.304 0.862 5.26 1.753 

Al-Refaay 4.190 0.391 0.913 5.494 1.831 

Al-Aukekah 5.014 0.319 0.974 6.307 2.102 

 
       Table 18: The values of contamination factor ( Igeo ) 

Region Igeo 

Cd Pb Cu 

Al-Sdinaweyah 3.239 -0.295 -0.597 

Al-Dawayah 3.213 -0.375 -0.688 

Al-Refaay 3.474 0.016 -0.926 

Al-Aukekah 3.531 -0.317 -0.425 
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The results of values of contamination  factors  for soil samples in dry       

season showed respectively in tables (19 , 20 , 21) : 

 
          Table 19: The results of values of contamination  factors (C

i
f ,Cd , mCd) 

Region Igeo 

Cd Pb Cu 

Al-Sdinaweyah 3.239 -0.295 -0.597 

Al-Dawayah 3.213 -0.375 -0.688 

Al-Refaay 3.474 0.016 -0.926 

Al-Aukekah 3.531 -0.317 -0.425 

 
   Table 20: The results of  values of contamination  factors ( PLI , E

i
r,RI ) 

Region Igeo 

Cd Pb Cu 

Al-Sdinaweyah 3.239 -0.295 -0.597 

Al-Dawayah 3.213 -0.375 -0.688 

Al-Refaay 3.474 0.016 -0.926 

Al-Aukekah 3.531 -0.317 -0.425 

 

Table 21: The results of  values of contamination  factor ( Igeo ) 

Region Igeo 

Cd Pb Cu 

Al-Sdinaweyah 3.239 -0.295 -0.597 

Al-Dawayah 3.213 -0.375 -0.688 

Al-Refaay 3.474 0.016 -0.926 

Al-Aukekah 3.531 -0.317 -0.425 

 

In addition , the results which were found from samples which collected 

during wet and dry seasons were reflect the contamination increase in Al-

Aukekah , while the contamination decrease in Al-Dawayah.As follows:Al-

Aukekah > Al-Refaay > Al-Sdinaweyah > Al-Dawayah. 

 

5 Conclusions 
Three assimilation techniques followed by FAAS have been effectively 

in this investigation. A short-term processing by nitric corrosive (technique 

no.1) offered sufficient opportunity to process the dirt examples and was the 

best strategy for recouping Cd, Pb and Cu. In addition, techniques 2 and 3 

were likewise fulfilling, similarly, straightforward and quick. The 

centralizations of Cd were higher than the suggested furthest reaches of 

WHO in all dirt examples in the two seasons dry and wet, while the 

groupings of Pb and Cu were slight addition in soil tests. Counts techniques 

for appraisal of pollution in soil tests in the two seasons which were 

discovered Al-aukekah locale had high sullying level while Al-dawayah area 

was most reduced defilement level. 
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