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Abstract 
 
Concentrations of certain chemical  elements; Aluminum, Barium, Berylium, Boron, 
Cadmium, Calcium, Chromium, Cupper, Ir
Nickel, Potassium, Silver, Sodium, Vanadium,  and Zinc were detected in  sediment 
samples collected from Ten sites, five each of fresh (Shatt Al
(Khor Abdullah) nature within Basrah Governorate, S
detection of the chemical elements Samples were analyzed by using an inductively 
coupled plasma mass spectrometer (ICP
(µg/g) from higher to lower levels 
22330 – 39216 Mg, 6687 – 
12.28 – 94.01 Ba, 16.97 – 55.91 Ni, 19.39 
– 9.51 Ag, 5.30 – 8.03 Co,  0.57 
Most of these elements are exist in higher levels in stations with compromise salinity 
between fresh and marine characters, exactly in the Estuary of Shatt Al
5, 6, and 7.   
 
 
 
Key Wards: ICP, Chemical Elemen
 
 
 
Introduction 

 
In environmental samples, trace elements are normally determined  by several 

techniques. The most widely used ones are flame and graphite furnace atomic 
absorption spectrometry ( Borg, 1987). 
Inductively Coupled Plasma Atomic Emission Spectroscopy (ICP
established analytical technique with large linear dynamic range, low detection limits, 
high precision and accuracy, which offer
the determination of major, minor and trace elements in water samples. Most trace 
elements in fresh water are present in low concentrations which approach the detection 
limit of the instrument. It is not good 
detection limit where accurate results are not possible. To avoid this
treatment – a ten-fold pre-concentration by evaporation, is applied .

Trace metals enter the aquatic environment of sout
and anthrapogenic sources (Mustafa, 1985, Abaychi and Al
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Concentrations of certain chemical  elements; Aluminum, Barium, Berylium, Boron, 
Cadmium, Calcium, Chromium, Cupper, Iron, Magnesium, Manganes, Molybdinum, 
Nickel, Potassium, Silver, Sodium, Vanadium,  and Zinc were detected in  sediment 
samples collected from Ten sites, five each of fresh (Shatt Al-Arab River) and marine 
(Khor Abdullah) nature within Basrah Governorate, Southern Iraq during 2012.For the 
detection of the chemical elements Samples were analyzed by using an inductively 
coupled plasma mass spectrometer (ICP-MS). Concentrations of studied elements in 

) from higher to lower levels were ranged 158926 – 259519 Ca, 13723 
 29037 Al, 749 – 28302 Na, 1322 – 6778 K, 392 

55.91 Ni, 19.39 – 33.01 V, 9.98 – 29.76 Zn, 5.09 
8.03 Co,  0.57 – 7.41 B, 0.00 – 0.43 Mo, 0.12 -0.38 Be, 0.20 

Most of these elements are exist in higher levels in stations with compromise salinity 
between fresh and marine characters, exactly in the Estuary of Shatt Al

ICP, Chemical Elements, Sediments, Shatt Al-Arab, Khor Abdullah. 

In environmental samples, trace elements are normally determined  by several 
techniques. The most widely used ones are flame and graphite furnace atomic 
absorption spectrometry ( Borg, 1987). Water analysis is a typical application of 
Inductively Coupled Plasma Atomic Emission Spectroscopy (ICP-AES). ICP
established analytical technique with large linear dynamic range, low detection limits, 
high precision and accuracy, which offers automation, rapid multi-element analysis for 
the determination of major, minor and trace elements in water samples. Most trace 
elements in fresh water are present in low concentrations which approach the detection 
limit of the instrument. It is not good practice to carry out routine analysis close to the 
detection limit where accurate results are not possible. To avoid this

concentration by evaporation, is applied .  
Trace metals enter the aquatic environment of southern Iraq from both natural 

and anthrapogenic sources (Mustafa, 1985, Abaychi and Al-Saad, 1988, Al
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Concentrations of certain chemical  elements; Aluminum, Barium, Berylium, Boron, 
on, Magnesium, Manganes, Molybdinum, 

Nickel, Potassium, Silver, Sodium, Vanadium,  and Zinc were detected in  sediment 
Arab River) and marine 

outhern Iraq during 2012.For the 
detection of the chemical elements Samples were analyzed by using an inductively 

MS). Concentrations of studied elements in 
9 Ca, 13723 – 38140 Fe, 
6778 K, 392 – 640 Mn, 

29.76 Zn, 5.09 – 26.80 Cu, 0.1 
0.38 Be, 0.20 – 0.38 Cd. 

Most of these elements are exist in higher levels in stations with compromise salinity 
between fresh and marine characters, exactly in the Estuary of Shatt Al-Arab, stations  4, 

Arab, Khor Abdullah.  

In environmental samples, trace elements are normally determined  by several 
techniques. The most widely used ones are flame and graphite furnace atomic 

Water analysis is a typical application of 
AES). ICP-AES is a well 

established analytical technique with large linear dynamic range, low detection limits, 
element analysis for 

the determination of major, minor and trace elements in water samples. Most trace 
elements in fresh water are present in low concentrations which approach the detection 

practice to carry out routine analysis close to the 
detection limit where accurate results are not possible. To avoid this, sample pre-

hern Iraq from both natural 
Saad, 1988, Al-Saad, 1995). 
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Natural sources include storm dustfall, erosion or crustal weathering and dead and 
decomposition of the biota in the water, whereas the anthrop
sewage wastes, industrial effluent, automobile effluent, petroleum and fertilizer 
industry effluent ( FAO,1994). Trace metals are also incorporate through the food chain 
of fish either from water via gills or from sediments and marin
(Al-Saad et al.,1997). Umm-
different sources . 

Traditionally, trace elements and heavy metals in soils and sediments are 
determined with atomic absorption spectrometry (AAS),
mass spectrometry (ICP-MS), inductively coupled plasma optical emission spectrometer 
(ICP-OES) after acid digestion of the samples. With more convenience and multi
element measurement capability, ICP
instrument for simultaneously determining co
(Han et al., 2006)        

 Inductively coupled plasma mass spectrometry (ICP
multi elemental determination of  V, Mn, Co, Ni, Cu, Zn, Cd and Pb in seawater in which 
this method involved chelation of the metals onto imino diacetate resins (
al.2013). Measurements of trace elements in water samples by Inductively Coupled 
Plasma could be performed after pre concentration and matrix elimination with 
chitosan-based chelating resin( Kyue

Trace element contents of crude oil could be determ
an ultrasound-assisted acid extraction( de Souza, et al., 2006).

In Addition to water  sediment samples were also analyzed, and were found higher 
in magnitude, except for 
comparison with concentrations found in the tissues and shells samples. Comparisons 
of heavy metals concentrations among the tissue and shell samples showed that the 
tissue samples contain higher levels of all metals, 
Arsenic concentrations were not detected in all tissue and shell samples. However, 
Arsenic was found detectable in the sediment samples. Statistical significance (P < 0.05) 
existed between tissue and shell loads for all tested heavy elements
Accumulation Factor (BSAF)
been estimated in this study. It was observed that Zinc
(BSAF) factor in the tissue; and their factors were 12.17, and 8.65 respectively. Other 
elements were found within normal ranges in load for shell and tissue samples.
Materials  and Methods 
        All chemicals used were analytical grade quality. Ultrapure water was obtained 
from a Millipore water system (Millipore), ultrapure Nitric acid (HNO
to digest the samples. Stock standard solutions of 
Cadmium, Calcium, Chromium, Cupper, Iron, Magnesium, Manganes, Molybdinum, 
Nickel, Potassium, Silver, Sodium, Vanadium,  and Zinc
studied elements . 
 
Sediment Samples 
          Sediment samples were collected from mid way of Shatt Al
Abdullah, Southern Iraq where oil and petroleum products transported as well as 
presence of sinking vessels since the Iraqi 
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Natural sources include storm dustfall, erosion or crustal weathering and dead and 
decomposition of the biota in the water, whereas the anthropogenic sources include 
sewage wastes, industrial effluent, automobile effluent, petroleum and fertilizer 
industry effluent ( FAO,1994). Trace metals are also incorporate through the food chain 
of fish either from water via gills or from sediments and marine organisms via gut track 

-Qaser and Khor Al Zubair area receive trace metals from 

Traditionally, trace elements and heavy metals in soils and sediments are 
determined with atomic absorption spectrometry (AAS), inductively coupled plasma 

MS), inductively coupled plasma optical emission spectrometer 
OES) after acid digestion of the samples. With more convenience and multi

element measurement capability, ICP-OES/ICP-MS have become an at
instrument for simultaneously determining co-contaminants in environmental samples 

Inductively coupled plasma mass spectrometry (ICP-MS) have been used  for 
multi elemental determination of  V, Mn, Co, Ni, Cu, Zn, Cd and Pb in seawater in which 
this method involved chelation of the metals onto imino diacetate resins (

. Measurements of trace elements in water samples by Inductively Coupled 
Plasma could be performed after pre concentration and matrix elimination with 

based chelating resin( Kyue-Hyung, 2000).   
Trace element contents of crude oil could be determined by ICP-

assisted acid extraction( de Souza, et al., 2006). 
In Addition to water  sediment samples were also analyzed, and were found higher 

in magnitude, except for Zinc and Phosphorus, which were relatively lower in 
arison with concentrations found in the tissues and shells samples. Comparisons 

of heavy metals concentrations among the tissue and shell samples showed that the 
tissue samples contain higher levels of all metals, except for antimony, which was lower

nic concentrations were not detected in all tissue and shell samples. However, 
Arsenic was found detectable in the sediment samples. Statistical significance (P < 0.05) 
existed between tissue and shell loads for all tested heavy elements. The Bio
Accumulation Factor (BSAF) for heavy elements in the snail Bellamyabengalensis
been estimated in this study. It was observed that Zinc and Phosphorus have high 

factor in the tissue; and their factors were 12.17, and 8.65 respectively. Other 
ents were found within normal ranges in load for shell and tissue samples.

All chemicals used were analytical grade quality. Ultrapure water was obtained 
from a Millipore water system (Millipore), ultrapure Nitric acid (HNO3

to digest the samples. Stock standard solutions of Aluminum, Barium, Berylium, Boron, 
Cadmium, Calcium, Chromium, Cupper, Iron, Magnesium, Manganes, Molybdinum, 
Nickel, Potassium, Silver, Sodium, Vanadium,  and Zinc were  prepared  from sa

Sediment samples were collected from mid way of Shatt Al-Arab estuary and Khor 
Abdullah, Southern Iraq where oil and petroleum products transported as well as 
presence of sinking vessels since the Iraqi –Iranian war 1980-1988, are the major 
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Natural sources include storm dustfall, erosion or crustal weathering and dead and 
ogenic sources include 

sewage wastes, industrial effluent, automobile effluent, petroleum and fertilizer 
industry effluent ( FAO,1994). Trace metals are also incorporate through the food chain 

e organisms via gut track 
Qaser and Khor Al Zubair area receive trace metals from 

Traditionally, trace elements and heavy metals in soils and sediments are 
inductively coupled plasma 

MS), inductively coupled plasma optical emission spectrometer 
OES) after acid digestion of the samples. With more convenience and multi-

MS have become an attractive 
contaminants in environmental samples 

MS) have been used  for 
multi elemental determination of  V, Mn, Co, Ni, Cu, Zn, Cd and Pb in seawater in which 
this method involved chelation of the metals onto imino diacetate resins (Veguería et 

. Measurements of trace elements in water samples by Inductively Coupled 
Plasma could be performed after pre concentration and matrix elimination with 

-OES by proposing 

In Addition to water  sediment samples were also analyzed, and were found higher 
relatively lower in 

arison with concentrations found in the tissues and shells samples. Comparisons 
of heavy metals concentrations among the tissue and shell samples showed that the 

except for antimony, which was lower. 
nic concentrations were not detected in all tissue and shell samples. However, 

Arsenic was found detectable in the sediment samples. Statistical significance (P < 0.05) 
. The Bio-Sediment 

Bellamyabengalensis has 
Phosphorus have high 

factor in the tissue; and their factors were 12.17, and 8.65 respectively. Other 
ents were found within normal ranges in load for shell and tissue samples. 

All chemicals used were analytical grade quality. Ultrapure water was obtained 

3, Merck) was used 
Aluminum, Barium, Berylium, Boron, 

Cadmium, Calcium, Chromium, Cupper, Iron, Magnesium, Manganes, Molybdinum, 
were  prepared  from salts of the 

Arab estuary and Khor 
Abdullah, Southern Iraq where oil and petroleum products transported as well as 

1988, are the major 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4386753/
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causes of marine pollution by petroleum hydrocarbons and chemical elements (Al
and Salman, 2012).  
           The study area is the Estuary of Shatt Al
Shatt Al-Arab river from Qurnah (st.1) to Ras Al
(Buoys 5, 13 and 29) located in southeastern Iraqi national water ways which lay 
between 47 o-49 o  N latitude and 29
study water ways , as shown in Fig.1. Samples of sediment were collected 
bottom surface by means of grab sampler, store in polyethylene containers, and 
transferred to the lab in cool box which were then stored frozen at 
Samples then were  dried in an oven at 50 
agate mortor. 
            Standard acid-digestion and analytical detection method were used for 
determining major and trace elements in the samples. Digestion of sediment samples 
was proceeded according to Ahmed et al., (2013) in which 0.5 g of each sam
digested  in a mixture of acid solutions consist of HNO
            Samples,  standards,  and  blank  solutions were  analysed  for  chemical    
elements: Aluminum (Al), Barium (Ba), Berylium (Be), Boron (B), Cadmium (Cd), 
Calcium (Ca), Chromium (Cr), Cupper (Cu), Iron (Fe), Magnesium (Mg), Manganes (Mn), 
Molybdinum (Mo), Nickel (Ni), Potassium (K), Silver (Ag), Sodium (Na), Vanadium (V),  
and Zinc (Zn) by using ICP-MS instrument. 
 

 
 
 
 
 
 
 
 
 
 

 
                     
 
 
 
 
 
 
 
 
 

Figure 1. Location map for sampling sites.
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Table 1. Concentrations of chemical elements (µg/g) in sediments from Shatt Al
                                                          and Khor Abdullah.
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       Ranges of concentrations of studied elements  
of the selected sampling stations along the Shatt Al
lower levels were  158926 –
29037 Al, 749 – 28302 Na, 1322 
55.91 Ni, 19.39 – 33.01 V, 9.98 
0.57 – 7.41 B, 0.00 – 0.43 Mo, 0.12 
be arises through certain factors for pollution of S
elements which are incorporated in planktons, as it is maintained by recent study of Ajel 
et al., (2014) in which they reported concentrations  (in µg/g) for major and minor 
chemical elements in zooplanktons collected from 
(26580-135403 Ca), (791.62
Al), (406.15-6028.21 Na), (11.66
(53.55-554.83 Mn), , (81.81-
Li), (0.04-2.53 Ag), (0.31-1.07 Th), (0.08

Concentration levels of
were recorded for  Ca, Fe, Mg, Al and Na  at al
that, these elements are the most
ranges (in µg/g) of some of these 
of Ismailia Canal, Egypt  varied
Mn; 40.3-99.5 Zn; 17.2-68.5
47200, 80000, 850, 95, 45, and

 High concentrations of Na in Khor Abdullah due to the effect of saline water of the 
Arabian Gulf, while those for Ni and V could be arises from crude oil pollution in the 
area. The presence of trace elements Zn, Cu, Co, B, Mo, Be, and Cd in low concentrat
could be arises due to  pollution from sinking vessels in Shatt Al
first Gulf war (Iraqi-Iranian war 1980 

Levels of chemical elements reported in this study are comparable to those values  
reported else where by adopting
spectrophotometry, for example in the sediments of Euphrates river within the western 
district of  Iraq, Salah et al.,(2015) reported values for chemical elements in 
follows:Cd 1.87, Co 28.16, Cr 54.4, Cu 18.91, 
Zn 48.00, and  in the sediments of west district of Ghana, levels of heavy metals 
recorded by means of Atomic Absorption Spectroscopy were range as follows; (0.35 
0.76) Cd, (6.1 – 10.6) Pb, 2065
101.15) Cu, and (49.68 – 128.6) As, all in unit of  
to be polluted to different degrees

Though some metals like Fe, Cu and Zn are essential micronutrients, they can be 
detrimental to man and other
2010).                                         

The uptake of trace metals in fish occur
food with trace elements within the water column which reflects upon contamination of 
sediments ( Jarapala, et al., 2014).                                            

Trace elements can be transferred from sediments to benthic organisms and then 
become a potential risk to human consumers through the food chain (
al., 2011).                                                                                                                    

The contamination of  sediment, by heavy m
many industrialized countries because of their toxicity persistence and
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Ranges of concentrations of studied elements  (µg/g) in the bottom sediments 
of the selected sampling stations along the Shatt Al-Arab estuary  ranked from higher to 

– 259519 Ca, 13723 – 38140 Fe, 22330 – 39216 Mg, 6687 
28302 Na, 1322 – 6778 K, 392 – 640 Mn, 12.28 – 
33.01 V, 9.98 – 29.76 Zn, 5.09 – 26.80 Cu, 0.1 – 9.51 Ag, 5.30 

0.43 Mo, 0.12 -0.38 Be, 0.20 – 0.38 Cd. Most of these elements could 
be arises through certain factors for pollution of Shatt Al-Arab estuary by chemical 
elements which are incorporated in planktons, as it is maintained by recent study of Ajel 
et al., (2014) in which they reported concentrations  (in µg/g) for major and minor 
chemical elements in zooplanktons collected from Shatt Al-Arab estuary in the range of 

135403 Ca), (791.62-16085.06 P), (4108.15- 12463.09 Mg), (1462.64
6028.21 Na), (11.66-7086.87 Ba), (110.52-3597.44 Si), (43.38

-1568.27 Br), (12.59-337.37 Cr), (1.88-29.74 B), (0.42
1.07 Th), (0.08-1.07 Be), (0.01-1.07 Bi), and (ND

Concentration levels of studied chemical elements showed that the
were recorded for  Ca, Fe, Mg, Al and Na  at all station. This may be attributed to the fact 

elements are the most abundant elements in earth crust, as concentration 
of some of these elements which were reported  in bottom

varied between 14002-22865 Fe; 19125-380
68.5 Cu and 8.2-28.3 Pb with an average
and  20µg/g respectively (El-Bady, 2015 ). 

High concentrations of Na in Khor Abdullah due to the effect of saline water of the 
Arabian Gulf, while those for Ni and V could be arises from crude oil pollution in the 
area. The presence of trace elements Zn, Cu, Co, B, Mo, Be, and Cd in low concentrat
could be arises due to  pollution from sinking vessels in Shatt Al-Arab estuary since the 

Iranian war 1980 -1988). 
Levels of chemical elements reported in this study are comparable to those values  

reported else where by adopting the technique of atomic absorption 
spectrophotometry, for example in the sediments of Euphrates river within the western 
district of  Iraq, Salah et al.,(2015) reported values for chemical elements in 
follows:Cd 1.87, Co 28.16, Cr 54.4, Cu 18.91, Fe 2249.47, Mn 228.18, Ni 67.08, Pb 22.56, 

in the sediments of west district of Ghana, levels of heavy metals 
recorded by means of Atomic Absorption Spectroscopy were range as follows; (0.35 

10.6) Pb, 2065-3124) Fe, (13.8 – 27.9) Zn, (2.93 – 
128.6) As, all in unit of  µg/g (Agyanko,2015).

degrees with those metals compared to WHO(2013).
Though some metals like Fe, Cu and Zn are essential micronutrients, they can be 

detrimental to man and other  living organisms at higher concentrations (
 

The uptake of trace metals in fish occurs through food ingestion. Contamination of 
food with trace elements within the water column which reflects upon contamination of 

et al., 2014).                                                                                                                                                   
Trace elements can be transferred from sediments to benthic organisms and then 

become a potential risk to human consumers through the food chain (
                                                                                                                     

The contamination of  sediment, by heavy metals is one of the major concern especially in 
many industrialized countries because of their toxicity persistence and bioaccumulation (Iken 
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in the bottom sediments 
Arab estuary  ranked from higher to 

39216 Mg, 6687 – 
 94.01 Ba, 16.97 – 

9.51 Ag, 5.30 – 8.03 Co,  
0.38 Cd. Most of these elements could 

Arab estuary by chemical 
elements which are incorporated in planktons, as it is maintained by recent study of Ajel 
et al., (2014) in which they reported concentrations  (in µg/g) for major and minor 

Arab estuary in the range of 
12463.09 Mg), (1462.64-11749.05 

3597.44 Si), (43.38-1849.68 K), 
29.74 B), (0.42-17.71 

1.07 Bi), and (ND-0.07 Ti).    
showed that the highest values 

l station. This may be attributed to the fact 
crust, as concentration 

bottom sediments 
38025 Al; 288-687 
verage values of 
 

High concentrations of Na in Khor Abdullah due to the effect of saline water of the 
Arabian Gulf, while those for Ni and V could be arises from crude oil pollution in the 
area. The presence of trace elements Zn, Cu, Co, B, Mo, Be, and Cd in low concentrations 

Arab estuary since the 

Levels of chemical elements reported in this study are comparable to those values  
the technique of atomic absorption 

spectrophotometry, for example in the sediments of Euphrates river within the western 
district of  Iraq, Salah et al.,(2015) reported values for chemical elements in µg/g as 

Fe 2249.47, Mn 228.18, Ni 67.08, Pb 22.56, 
in the sediments of west district of Ghana, levels of heavy metals 

recorded by means of Atomic Absorption Spectroscopy were range as follows; (0.35 – 
 3.2) Mn, (40.12 – 

(Agyanko,2015). They were found 
WHO(2013).    

Though some metals like Fe, Cu and Zn are essential micronutrients, they can be 
living organisms at higher concentrations (   Nair et al., 

s through food ingestion. Contamination of 
food with trace elements within the water column which reflects upon contamination of 

                                                                                                       
Trace elements can be transferred from sediments to benthic organisms and then 

become a potential risk to human consumers through the food chain (Soto-Jiménez et 
 

etals is one of the major concern especially in 
bioaccumulation (Iken 

http://www.hindawi.com/38593475/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4386753/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4386753/


 

 

__________________________________________________________________________ 

  16 Page 

et al., 2003).The present study was, therefore, carried out to examine the distribution of 
some minor and trace elements in the bottom sediments of Ismailia Canal, along its entire course 
from Cairo to Ismailia.                               

The Shatt Al-Arab estuary has been through substantial environmental stress 
regarding trace and heavy metals  contamination due
scene of three wars over the past three decades; most studies have indicated relatively 
different  levels of heavy and trace metale contaminations in a variety of different 
habitats and organisms of Shatt Al
sediments of Shatt Al-Arab
chemical elements in this study
        The results obtained by  ICP/MS could not be determinrd precislly because  during 
digestion of samples, this technique does not only require the use of strong acids, but 
also the longer digestion time.
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لتقدیر العناصر الكیمیاویة في رواسب من مصب شط العرب وخور 

 و صلاح مھدي صالح فارس جاسم محمد الامارة وحامد طالب السعد وعبدالزھرة عبدالرسول الحلو ونادیة عبدالامیر المظفر

الالمنی��وم والب��اریوم والبریلی��وم والب��ورون والك��ادمیوم والكالس��یوم والك��روم 
والنحاس والحدید والمغنیسیوم والمنغنیز والمولیبدیوم والنیكل والبوتاسیوم والفضة والصودیوم والفن�ادیوم والخارص�ین  
منھا لمیاه نھریة ضمن مصب شط العرب  وخمسا ً لمی�اه بحری�ة ض�من خ�ور 
قدرت العناصرالكیمیاویة باستخدام تقنیة بلازما الحث الم�زدوج 

م�ن الاعل�ى ال�ى   غ�رام\كانت تراكیز العناصر المدروسة  بوح�دات م�ایكروغرام 
,  39216 – 22330والمغنیس���یوم ,  38140
,  640 – 392والمنغنی��ز ,  6778 – 1322

,  29.76 – 9.98والخارص�ین ,  33.01
والمولب�دینوم ,  7.41 – 0.57والب�ورون 

ات عالی��ة معظ�م ھ��ذه العناص�ر یتواج��د بمس�توی
  . 7و  6و  5و  4في میاه تتمیز بملوحة معتدلة بین الصفات العذبة والبحریة وبالتحدید في مصب شط العرب للمحطات 
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  ور    خ, 

__________________________________________________________________________

Vol  

لتقدیر العناصر الكیمیاویة في رواسب من مصب شط العرب وخور  (ICP)بلازما الحث المزدوج 
  .جنوب العراق/ عبدالله 

  
فارس جاسم محمد الامارة وحامد طالب السعد وعبدالزھرة عبدالرسول الحلو ونادیة عبدالامیر المظفر

  
  قسم الكیمیاء وتلوث البیئة البحریة

  جامعة البصرة/مركز علوم البحار
  العراق –البصرة 

  

الالمنی��وم والب��اریوم والبریلی��وم والب��ورون والك��ادمیوم والكالس��یوم والك��روم : ت��م تق��دیر ع��دد م��ن العناص��ر الكیمیاوی��ة 
والنحاس والحدید والمغنیسیوم والمنغنیز والمولیبدیوم والنیكل والبوتاسیوم والفضة والصودیوم والفن�ادیوم والخارص�ین  

منھا لمیاه نھریة ضمن مصب شط العرب  وخمسا ً لمی�اه بحری�ة ض�من خ�ور  في عینات رواسب من عشرة مواقع خمسا ً 
قدرت العناصرالكیمیاویة باستخدام تقنیة بلازما الحث الم�زدوج . 2012محافظة البصرة جنوب العراق خلال عام 

كانت تراكیز العناصر المدروسة  بوح�دات م�ایكروغرام ) . ICP-MS(والمرتبط بمطیاف الكتلة  
38140 – 13723والحدی���د , 259519 – 158926كالس���یوم 
1322و البوتاس��یوم ,  28302 – 749والص��ودیوم ,  29037
33.01 – 19.39والفن�ادیوم , 55.91 – 16.97و النیك�ل ,  94.01

والب�ورون ,  8.03 – 5.30والكوبل�ت ,  9.51 – 0.1والفضة ,  26.80
معظ�م ھ��ذه العناص�ر یتواج��د بمس�توی.  0.38 – 0.20والك��ادمیوم ,  0.38 – 0.12والبیریلی�وم 

في میاه تتمیز بملوحة معتدلة بین الصفات العذبة والبحریة وبالتحدید في مصب شط العرب للمحطات 
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بلازما الحث المزدوج 

فارس جاسم محمد الامارة وحامد طالب السعد وعبدالزھرة عبدالرسول الحلو ونادیة عبدالامیر المظفر

  الخلاصة
  

ت��م تق��دیر ع��دد م��ن العناص��ر الكیمیاوی��ة     
والنحاس والحدید والمغنیسیوم والمنغنیز والمولیبدیوم والنیكل والبوتاسیوم والفضة والصودیوم والفن�ادیوم والخارص�ین  

في عینات رواسب من عشرة مواقع خمسا ً 
محافظة البصرة جنوب العراق خلال عام  \عبدالله 

والمرتبط بمطیاف الكتلة  
كالس���یوم : الادن���ى كم���ا یل���ي

29037 – 6687والالمنی��وم 
94.01 – 12.28والباریوم 
26.80 – 5.09والنحاس 

والبیریلی�وم ,  0.43 – 0.00
في میاه تتمیز بملوحة معتدلة بین الصفات العذبة والبحریة وبالتحدید في مصب شط العرب للمحطات 
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