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Abstract: 

        During 2007, a study was conducted monthly from June – November, for the determination of 

trace metals Fe, Mn, Co and Cu in dust fallen on selected sites in Basra Governorate, 1)Al-Ashar, 

City centre, 2) The building of Basra Environment Diroctorate / Gazarah, in Basra, 3) Al-Qurnah, 

4) Abu Al-Khaseeb, 5) Al-Fao and 6) Khor Al-Zubair. Fallen dust was collected by using metal 

containers of 15 cm diameter put on the roof of buildings for 30 days. Collected dust were put in 

plastic bags and transfer to the lab for analysis. In the lab 0.5 gm of each sample was weighted and 

put in taflon beaker, 6 ml of mixed nitric  and perchloric acids 1:1 were added and  digest to 

dryness. Deionised water then was added and volume made to 25 ml and samples were stored till 

trace metal analysis. Concentrations of trace metals Fe, Mn, Co and Cu were determined by using 

Atomic Absorption Spectrophotometer Pye Unicum model SP9, standared solutions were used for 

calibration and deionized water was used throughout the determination. Values of elements 

determined in dust fallen on Basra were alternatives, Fe was the highest trace element detected in 

Abu Al-Khaseeb during all months of study followed by Mn in Al-Qurnah, Al-Fao and Khor Al-

Zubair, then Co in  Al-Fao and Khor Al-Zubair, while Cu was the lowest in City centre during June, 

in Al-Qurnah during July, Abu Al-Khaseeb and Al-Qurnah during September and All sites during  

November. Results revealed that studied elements showed certain significant differences among 

selected stations as well as during different months. 

1-Introduction : 

    Dust is a kind of atmospheric particulate 

matter, which deposits naturally because of 

gravity. A range of metals and chemical 

compounds found in the atmospheric dust are 

harmful (Shinggu et al., 2007) Pollutants can 

attack specific sites or organs of the body and 

disease can develop as a consequence to such 

exposure (Archer and Barratt, 1976; Ayodele 

and Gaya, 1998). Although there have been 

considerable number of studies on the 

concentration of heavy metals in street dust, 

the vast majority have been carried out in 

developed countries with long histories of 

industrialization (Jaradat and Momani,1999). 

Very few studies have been carried out in 

developing countries like Iraq. Little interest 

has been focused upon concentrations of lead 

in the ambient air of Baghdad 

Governorate(Kamboor,1998). 

       Human activities such as fuel 

combustion, manufacturing industries or 

metal production and processing are sources 

of anthropogenic emissions of trace elements 

in the atmosphere. Trace elements in the 
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atmosphere may travel over large distance 

before being redeposit on soils. Conventional 

measurements of trace elements deposition 

are based on precipitation analysis (Harmens 

et al., 2007). 

        As Basrah is a major port in Southern 

Iraq it suffers from continuous pollution with 

dust and suspended particulates 

(Khattak,1982), suspended dust particles is a 

common problem almost all year round in this 

part of the world (Abo Rizq et al.2008) , due 

to wind and toxic pollutants they carry such 

as petroleum hydrocarbons and suspended 

particulates trace metals ( Al-Mayahi, 2005). 

Al-Ali et al., have estimated the quantities of 

fallen dust at Basrah city in addition to 

indication, distribution and sizes of this dust, 

as well as its elemental structure ( Al- Ali, et 

al., 2001). Trace metals Cu, Fe, Mn and Ni 

were estimated in the dust fallen at selected 

sites of Basrah Governorate (Carabidian, 

2008).    

Aim of the Study 

      Currently there is a need to study trace 

elements contamination generally in ambient 

air dust fallen at Basrah Governprate  as such 

studies are still limited in Iraq. 

       This study is aimed at determining the 

elemental concentrations of some trace 

element pollutants that may be present in the 

atmospheric dust fallen  in Basrah 

Governorate, Iraq.  

MATERIALS AND METHODS 

Study area 

Sites were selected for the study along the 

major cities in Basrah Governorate, southern 

Iraq, as shown in the map, Figure 1. 

Sampling 

       Samples were collected Between June, 

2007 to November, 2007, the period in which 

no rain was fallen throughout, hence  avoid 

rain-washing out the trace elements. During 

this period the largest difference of trace 

elements concentration in fallen dust may 

occur. 

       Dust samples were collected, put in clean 

polyethylene bags, and transferred to the lab 

in Marine Science Centre. In the lab, the 

samples were stored in refrigerator prior to 

analysis.  dried at 100 - 110
o
C to drive out 

moisture. On cooling each sample was sieved 

through a nylon sieve of 250 μm diameter. 

Procedure 

      Analytical reagent grade chemicals were 

used throughout this work. The digestion of 

the dust samples were done according to 

Sturgeon et al (1982) in which  6 ml of 1:1 

acid mixture of nitric and perchloric acids 

were added to 0.5 gm of each dust sample in 

Teflon beaker for the digestion till dryness. 

After the sample being dry, certain amounts 

of distilled water was added and sample 

transferred to 25 ml volumetric flask and the 

volume was completed to the marc with 

distilled water. Calibration standards were 

prepared from the stock solution by dilution 

and were matrix matched with the acid 

concentration of the digested samples 

(Whitehead, 1975). The digested samples 

were then analyzed for trace elements, Fe, 

Mn, Co and Cu by using flame Atomic 

Absorption Spectrophotometer model Pye 

Unicam SP9. 

       Results were analyzed statistically using 

the program SPSS model 11 by adopting the 

procedure of relative least significant 

difference (RLSD) within the probability 

level p = 0.05. 
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Figure 1. Map of Southern Iraq showing sampling sites (1-6) within Basrah Governorate 

 

RESULT AND DISCUSSION 

      Table1 presents the concentrations of 

some trace elements pollutants determined in 

the atmospheric  dust samples in Basrah 

Governorate between June 2007 and 

November 2007. Fe had the highest 

concentration followed by Mn, Co and Cu in 

the six different sampling areas except in 

certain occasions the trend is Fe > Mn > Cu > 

Co due to lack of sources. The high 

concentration of iron in the  dust samples may 

be attributed to the nature of southern Iraq 

soils, in addition to  metal construction works, 

iron bending and welding of metals, which 

are  a common practice overall Basrah 

governorate.  

Monthly variations in the concentrations of 

trace elements Fe, Mn, Co and Cu determined 

in the fallen dust at Basrah Governorate are 

plotted in Figures 2-5 respectively 
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Table 1. Minimum and maximum concentration of trace elements( μg/g) in the fallen dust at 

selected sites in Basrah Governorate, Southern Iraq, June 2007 – Nov. 2007, together 

with mean and standard deviation as well as statistical analysis.

STASIONS  Fe Mn Cu Zn 

1 

Mean 513.74
ac

 159.04
a
 235.94

a
 114.36

b
 

SD 325.96 119.59 88.15 71.56 

Minimum 162.23 53.05 109.22 33.06 

Maximum 1045.51 394.07a 347.83 209.46 

2 

Mean 905.81
bc

 178.51
ac

 361.28
ab

 113.96
b
 

SD 745.05
a
 153.00 336.79 83.20 

Minimum 270.39 13.79 109.22 34.21 

Maximum 2442.53 487.37 925.59 231.95 

3 

Mean 289.92 257.87
ace

 390.98
a
 43.97

a
 

SD 133.83 237.11 157.49 24.45 

Minimum 108.16 38.62 179.54 6.84 

Maximum 513.74 742.67 546.10 73.31 

4 

Mean 1853.82
d
 159.03

a
 176.39

c
 33.48

a
 

SD 694.40 46.61 107.54 21.02 

Minimum 910.31 84.88 43.69 7.43 

Maximum 3073.43 237.23 294.05 61.53 

5 

Mean 194.68
a
 391.71

de
 357.01

c
 208.55

c
 

SD 77.53 172.24 142.33 94.45 

Minimum 81.12 137.93 218.44 68.43 

Maximum 315.46 580.74 618.81 360.13 

6 

Mean 284.26
a
 343.39

bce
 409.13

bc
 77.76

ab
 

SD 178.71 339.65 265.81 37.10 

Minimum 54.08 123.52 81.51 25.38 

Maximum 495.72 935.08 740.47 115.97 

Total 

Mean 696.82 234.03 318.25 100.41 

SD 738.82 206.96 213.82 85.11 

Minimum 54.08 13.79 43.69 6.84 

Maximum 3073.43 935.08 925.59 360.13 

 

 

 

 

 



H.T. Al-Saad et al.                                                                                       Determination of Some… 

 

247 

 

MONTH  Fe Mn Cu Zn 

Jun 

Mean 1644.87
a
 140.68

a
 87.38

a
 34.19

a
 

SD 1233.05 92.65 33.84 31.58 

Minimum 243.35 38.62 43.69 6.84 

Maximum 3073.43 237.23 109.22 61.53 

Jul 

Mean 567.82
b
 401.69b 494.15

c
 106.67

ab
 

SD 651.84 339.06 271.39 73.25 

Minimum 108.16 87.58 71.23 7.43 

Maximum 1874.70 935.08 740.47 195.50 

Aug 

Mean 477.83
b
 194.13

a
 211.48

ab
 85.30

ab
 

SD 574.44 159.68 91.69 67.87 

Minimum 108.16 53.05 81.51 17.19 

Maximum 1686.29 487.37 309.84 204.87 

Sep 

 

Mean 615.89
b
 274.87

ab
 324.53

bc
 157.59

b
 

SD 765.35 177.78 109.92 141.79 

Minimum 54.08 123.98 217.35 35.27 

Maximum 2226.21 580.74 528.43 360.13 

Oct 

 

Mean 420.61
b
 228.52

ab
 415.25

 c
 120.90

ab
 

SD 266.41 166.38 316.62 77.25 

Minimum 81.12 84.88 218.44 48.88 

Maximum 910.31 496.53 925.59 231.95 

Nov 

 

Mean 776.62
b
 135.58

a
 306.48

bc
 74.18

a
 

SD 415.11 60.38 149.99 68.51 

Minimum 207.30 13.79 179.54 28.63 

Maximum 1351.95 188.94 564.93 213.83 

Total 

Mean 698.00 234.45 316.35 100.49 

SD 744.15 208.53 214.78 85.85 

Minimum 54.08 13.79 43.69 6.84 

Maximum 3073.43 935.08 925.59 360.13 
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Figure 2. Variation of Fe concentrations in fallen dust at Basrah, June-Nov. 2007.

Figure 3. Variation of Mn concentrations in fallen dust at Basrah, June-Nov. 2007. 
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Figure 4. Variation of Co concentrations in fallen dust at Basrah, June-Nov. 2007.

 

Figure 5. Variation of Cu concentrations in fallen dust at Basrah, June-Nov. 2007.

 

       The variation in concentration of most of 

the trace elements determined from different 

sites decreases in an alternative trend 

represented as  4 > 2 >1 > 3 > 5 > 6. The trace 

elements showed a variation in the trend that 

Fe >> Mn > Co > Cu, Iron (Fe) had the 

highest concentration in all sampling areas 

with range of 54.078 − 2442.53 μg/g 

(Shinggu et al.,2007 ). A lower value was 

observed for Cu with respective range of 

6.842 − 360.131 μg/g.  

       The study area covers a wide spread 

agricultural land and wet lands in addition to 

industrial estates around Basrah city. Iraq as a 

part from Asia exposed to dust fallout taking 

place during different seasons of the year     ( 

Rowland and  Hae-rym, (2008)). Most of 

these storms are characterized with trace 
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element contents in a concentrations mostly 

depend upon their original concentration  and 

mostly are refused constructions  ( McGee,et 

al., 2003). 

        The trace element pollutants in the 

ambient air dust samples of Basrah could be 

originated from common natural sources as 

well as anthropogenic sources. Automobile 

emission, welding of metal and exhaust from 

generators, as well as construction refuse is 

represented as one of the major sources of 

pollution by trace elements in the dust fallen 

at sites 1,2 and 4 of Basrah 

Governorate(McGee,et al., 2003). 

        There is a decrease in elemental 

concentration from place of high activities for 

example, mechanical workshops (site 4), city 

centre (sites 1 &2) to places of lower 

activities like residential areas (sites 3&6).  

The concentrations of trace elements recorded 

in this study  showed a decrease values in the 

following trend: industrial area (site 4) > other  

areas (sites 1,2, 3,4,5 and 6)  (Tahir. et al., 

2007).  

      Statically analysis for the results indicate 

that, for Fe, June month differs significantly 

from all other periods of study and there were 

no significant differences among other 

months. Moreover, station 2 significantly 

differs from all other stations except station 1, 

as well as station 4 which differs significantly 

from all other stations. For Cu, June differs 

significantly from all other months except 

August, and July differes significantly with 

months June, August and November. Station 

4 differs significantly from stations 3 and 4, 

and there were no differences among other 

stations. For Mn, station 5 differs 

significantly from stations 1,2 and 4, as well 

as , station 6 differs significantly from 

stations 1 and 4, and there were no significant 

differences among other stations within 

probability level (p=0.05), while  July differs 

significantly from all other months except 

September and October. For Zn, station 5 

differs significantly with all other stations 

while all stations showed a significant 

variations among them.  

 

Conclusion 

This study has shown that the atmospheric  

dust in Basrah is relatively contaminated with 

trace elements. The trace elements 

contaminations in atmospheric dust fallen at 

Basrah Governorate show a considerable 

decrease from place of high activities to a 

place of low activities (mechanical workshops 

to residential areas).This decrease might 

indicate aerial deposition of trace metal  

particulates in the ambient dust environment 

from anthropogenic sources and not only a 

function of soil source. Automobile and metal 

construction works as well as construction 

refused could be responsible for the build up 

of the trace elements in the  atmospheric  dust 

along the ambient air of Basrah Governorate  

through the emission of particulates. This 

ambient air had a high content of trace 

elements, especially Fe &Mn. 
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