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Introduction: 

Due to increase industrial, agricultural as well 

as urbanization activities, pollution could be arises 

due to waste discharges which altering the quality 

of water used for domestic purposes. Among 

pollutants which showed health problems are the 

trace elements (Lucky et. al., 1975; Mi et. al., 

2006; Chen et. al.2007). 

The determination of trace elements in water 

have been reported to be analyzed extensively by 

atomic absorption spectrometry. On the other 

hand minor studies were done by anodic stripping 

voltametry method (Karadakhi et. al., 1987) and 

spectrophotometry (Al-Imarah et. al., 1996). 

Shatt Al-Arab river have given an extensive 

studies for trace elements and minor ions 

(Abaychi and Mustafa, 1988; Al-Imarah and 

Jawad, 1994; Al-Saad, 1995;Al-Khafaji, 1996) 

and recently few studies are performing for Shatt 

Al-Basrah and MOD rivers while those for lower 

reaches of Tigris, Euphrates and Al-Izz river are 

very rare.  

In water analysis, samples are often divided 

into two fractions with particles smaller and 

bigger than 0.5 µm containing dissolved and 

suspended elements respectively (Al-Imarah et. 

al., 1996). The aim of this study was to determine 

the levels of total trace elements distributed in 

water from southern part of Iraq in order to 
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A comparative study for the levels of trace elements in water from southern part of IRAQ for the period 
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Drainage (MOD)  rivers. Spectrophotometry was adopted for this analysis. The results showed that levels of 

trace elements were between those for dissolved phase and particular matter of water in region which 

normally analyzed by atomic spectrometer. Trace elements concentrations reported by this study were higher 

than allowed levels by WHO and IRPR without any classification of the phase studied. Fluctuation of 

elements concentrations in the area attributed to metal input as well as geochemical and hydrological 

characteristics of the water. 
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achieve a better understanding of pollutants in this 

area because water could be consumed directly by 

human being without treatment at certain studied 

stations. 

SAMPLING AND ANALYSIS: 

The study was carried out on the Southern part 

of Iraq ( Fig.1) which lies along the most highly 

agricultural regions in addition to small 

industrialized estates to the north especially 

manufacturing of bricks in which refined crude is 

used as a fuel   (Dawood, 1995). In this area the 

prevailing wind is the Northern which facilitate 

carriage of polluted dust and smoke towards the 

south (Yaaqub, 1991).Sub-surface water samples 

were collected at three periods: July, Sept. and 

Nov. 2010, from selected stations covering the 

southern part of IRAQ waterways, which stretches 

from Misan Governorate to Khor Al-Zubair. 

Containers used were acidic prewashed 

polyethylene bottles of 1 L volume. Few drops of 

nitric acid were added as a preservative agent for 

trace elements analysis (Korkish and Sorio, 1975), 

and samples were kept in fridge prior to analysis. 

The contents of trace elements  Cd, Co, Cr, Cu, 

Fe, Mn, Ni, Pb and Zn in nonfiltered water 

samples which defined as total trace elements 

concentration in ppm were determined according 

to Hach standard method ( Hach, 1973), in 

manufactured by Hach company was used 

throughout this work. To 25 – 100 ml of water 

sample a specific reagent analyzed metal was 

added and the analysis was done after the 

adjustment of the instrument for the specified 

wavelength and programmed number.The 

dissolved solids (TDS) for each sample were 

measured too by the same instrument. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Location map of the study area showing the sampling stations (1 – 12). 
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RESULTS AND DISCUSSION: 

The stations in this study were classified into 

two categories, fresh water representing stations 1 

– 6, which cover Tigris and Al-Izz rivers and 

estuarine water representing stations 7 – 12, 

which cover Shatt Al-Arab river, MOD river, 

Shatt Al-Basrah and Khor Al-Zubair.Values of 

trace elements as well as TDS in samples of 

subsurface water from selected stations at three 

periods of time, July, Sept. and Nov. 2010 are 

presented in Table (1). 
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Table 1. Concentration of trace elements (in ppm) and TDS (in g / l) in water from 

Southern Iraqi Rivers during the period July – Nov.2010. 
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According to TDS values which shown in 

Table (1), the above classification is maintain. 

The water of stations 1 – 6 is soft water in which 

TDS values recorded were < 1 g / l, moderate 

values of TDS in the range of 1 – 2 g / l were 

recorded for estuarine water of stations 7 and 8 

which is slightly saline, while other values of TDS 

in the range of 2 – 13 g / l which recorded at 

stations 9 – 12 are still represent an estuarine 

environment of MOD river, Shatt Al-Basrah and 

Khor Al-Zubair ( Hem, 1970; WHO, 1971). 

Water samples were analyzed for trace 

elements without filtration. Therefore values 

recorded were for average trace elements which 

represented by dissolved phase and particulate 

matter. Filtration by general filter paper did not 

show any significant differences in trace metal 

concentrations. This will reflect using water of the 

same quality, after or before filtration, for 

different purposes especially for domestic uses. 

The results reported in Table (1) during the 

period of study point to a certain fluctuations in 

the total concentration of trace elements in water 

of investigated rivers in southern part of Iraq. 

Moreover, there were no significant relations 

between these elements and time at each station. 

Mean values of individual trace elements in inland 

waters depend on the relative concentration of 

metal being weathered in the drainage basin and 

its hydrological conditions and on the rate of 

weathering of different minerals containing trace 

elements in addition to geochemical fractionation 

in the soil profile (Reczynska-Dutka, 1984), while 

trace elements fluxes could be explained on the 

basis of pollution. 

Cu was the highest metal recorded at all 

stations which increases down stream of Iraqi 

rivers with maximum values at station 12 of 8.92 

and 7.61 mg / l during July and Sept. respectively, 

while Co and Zn were the lowest in the region 

with highest values of 0.12 mg / l at stations 10 

and 11. 

The levels of all trace elements at stations 3 

and 5 were lower than other stations, due to the 

agricultural nature of the area and its 

surroundings. 

All studied trace elements showed an increase, 

as an average, from north to south throughout 

Iraqi rivers. This behavior could be explained 

based on increased urbanization and industry, 

which represented as major sources of different 

pollutant thrown to the environment. 

On an average values, levels of all trace 

elements recorded were higher in station 8 down 

stream Basrah city than station 7 upper stream of 

Basrah city due to waste discharges through Shatt 

Al-Arab branches. This behavior is shown at 

station 2 down Misan city in which trace elements 

were higher to a little extent than at station 1 

upper stream Misan city due to discharges from 

the city as well as waste discharge from brick and 

vegetable oil production factories (DouAbul et. 

al., 1987) which are located close to station 2, 

while station 1 is effected by agricultural lands. 

The increase in Ni from MOD river towards 

Khor Al-Zubair referred to the effect of refinery 

waste thrown at Shatt Al-Basrah between stations 

10 and 12 (Al-Imarah et. al., 2000). 

In general, concentrations of studied trace 

elements as an average values recorded from 

selected stations are higher than those reported by 

studies of standard values with the exception of 

Zn which was low in concentration. This could be 

explained by two reasons: this study was 

conducted spectophotometrically while other 

studies done by atomic absorption spectrometry, 

and second, the values recorded in the present 

study represent the total trace elements  in the 

investigated water samples while others either 

dissolved or particulate. 

The values of trace elements as well as TDS in 

samples of same locations and time by (Al-Imarah 

et. al., 2000) are presented in Table (2). The 

different between current study and the previous 

study can show in the Table (3). 
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Table 2. Concentration of trace elements (in ppm) and TDS (in g / L) in 

water from Southern Iraqi rivers during the period July – Nov.1996. 

( Al-Imarah et al., 2000). 
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Table (3) shows the difference between 

current study and previous study (Table 2), which 

seems high concentrations of trace elements 

measured and high values of TDS in all stations. 

This could be explained by several reasons: 

increased environmental pollution in those areas 

and the climate change in the world and also Shatt 

Al-Arab water affected by operation of load and 

transport and discharge of oil as well as waste that 

has thrown during transportation of waters which 

represent a source of contaminate of trace 

elements  due to oil contents  to certain ratios of 

these elements  and increasing levels of pollution 

of these materials in the case of non-application of 

safety requirements and protect the environment 

from the leaking of oil or using the wrong 

directions in dealing with oil or any of its 

derivatives (Al-Saad et. al.,1997). 
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 المستخلص:
 

حيتتا ة ننتتاد ة ارة تتا  اتت    0101ه  0449ةتهتت ر جتتتهع ة  تترةر  النتترة ة نننتتاة  تتي   أجريتتد ارة تتا نة رتتتا  نةيتتيم ته يتتا نيتت      
ة نحايتتا ة مينيتت لم  ان تت ا  ة تتتارةي ة متت انيهم هة مه اتتد هة متترهم هة تحتت ل هة حايتتا هة تيمتتا هة ر تت ه هة   ر تتي    يتتت د نيتت   نحتتد 

ة ن تتريا ة رلي تتم ه تتهر ة ا يتتر هخ تت     تتن اةم   ةهقتتتنحيتتا  تتنا أتهتت ر اجاتتا هة لتترةد هة  تتا ه تتي ة  تترع  00ة  تتيحيا تيتتد 
ة يتترر ة ييليتتا لتتم ة نحايتتاا أتهتترد ة تنتت ل  أ  ن تتنهي د ة ن تت ا  ة تتتارة م تتتد أ اتت   مويتتر نتت  ة لنتترة ة  تت  ةا ه تتم  تتي  ة يتتهري  

ة ن تتنهب  هتت  نتت  ق تتا  ة تتخةلع هة  تت  ر هة نتتم ت   تت  نتت  نحتتاا    تتن اةم نيي ليتتا ةتنن تت ه ة تتخر  هة نتتم م تتتد أ اتت  نتت  ة ن تتنهي د
نتتنا ة  حا ة    نيا هتت م حن يا ةلأته ر ة  رةقيا  اه  نحايا ة يهر ة ن ي ا هي اى   ع ة نخ خع لتم نرميتا ة ن ت ا  ة تتارة لتم 

 ة نتيةا إ   ن  يض ا نته  تنيجا  ا ناي د ة ن نالا إض لا إ   ة ننياةد ة هياره هجيا هة جيهميني ليا  اني  ا  
 


