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This study investigates the physicochemical characteristics of the 
Euphrates River in Al-Saqlawiya, Anbar, during the winter to 
summer seasons (October 2022 - July 2023). Water samples were 
collected from five sites, and parameters including temperature, 
turbidity, pH, electrical conductivity, total dissolved solids, 
dissolved oxygen, biochemical oxygen demand, nitrates, nitrites, 
phosphates, and chlorides were analyzed. Mean values for these 
parameters varied across the seasons, with the highest values for 
temperature (29.56°C), turbidity (3.12 NTU), and electrical 
conductivity (1535.8 μS/cm) observed during the summer. In 
contrast, the lowest values for these parameters were observed 
during the winter (18.4°C, 1.11 NTU, and 1399.6 μS/cm, 
respectively). These findings provide valuable insights into the 
seasonal variations in the water quality of the Euphrates River, 
highlighting the need for continued monitoring and management 
strategies to ensure its sustainability. 

Keywords: 

Water pollution, 

physiochemical parameters, 

Euphrates River 
Corresponding Author 

Email: 

saf22w4002@uoanbar.edu.iq 
Mobile: +9647800927307 
 
Introduction  
     Water contamination poses a worldwide risk to biodiversity and human health. 

Urbanization and industrialization have increased the use of chemical pesticides, mining, and 

other human-induced processes to enhance global food security. These actions lead to the 

degradation of water bodies and a rise in morbidity rates [1, 2]. Water pollution is commonly 

defined as alterations in the biological, physical, and chemical attributes of water, resulting in 

modifications to its fundamental features, including colour, odour, and taste. These 

modifications have detrimental impacts on human health  [3]. Water is particularly vulnerable 

to contamination due to its property as a universal solvent, enabling it to dissolve more 

chemicals than other liquids. The dissolution of agricultural and chemical fertilizers, 

pesticides, and numerous industrial pollutants has also been found to be beneficial [4-6]. 

Studies have shown that these characteristics can be affected by factors such as industrial 

waste, irrigation water, sewage, cleaning materials, organic waste, and rainfall [7]. The 

concentrations of these qualities may fluctuate throughout the year, and certain values may 
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be beyond the acceptable thresholds established by organizations like the World Health 

Organisation[8]. Although certain indicators may be within the recommended ranges, 

conditions such as turbidity, dissolved oxygen, and biochemical oxygen demand may not meet 

the acceptable standards for drinking water. The usefulness of river water for many uses, 

including drinking, agriculture, and aquatic life, is influenced by its physical and chemical 

qualities[8]. In Southwest Asia, the Euphrates River holds the distinction of being the longest 

river in the region. The river spans a distance of 2786 km and covers an approximate area of 

440,000 km2[9]. This catchment region is shared by five different countries. Iraq accounts for 

47%, Turkey for 28%, Syria for 22%, Saudi Arabia for 2.97%, and Jordan coming in at 0.03%. 

Turkey is the source of the river, which flows southward towards Syria and eventually in the 

direction of Iraq. At Qurna, which is located in the southern region of Iraq, it flows into the 

Tigris River [10]. The Euphrates River in Iraq has witnessed chemical and physical changes 

[11]. The current study included collecting water samples at five selected stations in the city 

of Saqlawiyah, starting from the Saqlawiyah Bridge and along the Euphrates River, one of the 

important water sources in Iraq, and determining its physical and chemical characteristics. 

 

Materials and methods 

Samples Collection Sites 

Table 1: Five sites have been selected and will be described 

Sites Location Samples collection Coordinates 

°N                                            °E 

S1 The Saqlawiyah Bridge serves as the focal point 

connecting the Saqlawiyah region with the 

Fallahat region. The existence of certain data 

along the riverbanks sets it apart. The facility is 

situated near the sand industries, with the 

untreated water being directed directly into the 

river. 

43                                            33 

S2 The Saqladia district is situated close to the 

Saqlawiyya Bridge, at a distance of around 200 

metres. Near the farm, there are sand 

manufacturers situated on the opposite side. 

43                                            33 

S3 It is situated at a distance of around 800 meters 

from Saqlawiyah Bridge and is distinguished by 

the existence of agricultural fields and a 

residential zone. 

43                                            33 

S4 The distance from the Saqlawiya Bridge is 1 

kilometre. The river bank is adorned with reed 

and papyrus, as well as a water station. 

43                                            33 

S5 It is located 2 km from the Saqlawiyah Bridge 

and is characterized by an abundance of plants 

on its bank, represented by reeds and papyrus. 

There is a water filtration station, and on the 

opposite side, there are ponds for raising fish, 

43                                           33 
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and raw water is poured directly into the river. 
 

Sample Collection Method 

Water samples were collected from five locations on the banks of the Euphrates River 

in the Saqlawiyah area and along the river. Sample collection began in the summer and went 

on to winter. Then, samples were taken from the surface water layer at a distance of 30 cm 

from the upper layer of water using a polypropylene bottle with a capacity of 1 L to measure 

physicochemical parameters. The samples were transferred to conduct laboratory tests. Some 

tests were conducted simultaneously in the field, and others were conducted in the laboratory 

tests within 24 hours of collecting samples, with two readings for each measurement. The 

average of the two readings was approved as the final result. 

 

Figure 1: Map of the study site 

Physical and chemical properties 

    The river water samples were taken from the chosen locations (S1–S5) under the 

standard sampling methodology (IS: 2498, 1966 – Part I). Regularly, observations were 

recorded to study factors such as temperature, turbidity, pH, and Electrical conductivity to 

characterize the nature and extent of pollution. By the standard criteria and procedures 

established by the American Public Health Association (APHA) [12] , various metrics, 

including Total Dissolved Solid (TDS), Demand oxygen (DO), Bio-chemical Oxygen Demand 

(BOD), nitrate (NO3−), nitrite (NO2
-), Phosphate (PO43−), and chloride (Cl-) were examined. The 

mean value was determined after each analysis was performed three times to ensure accuracy 

[13].  

Statistical Analysis 

The data were analyzed utilizing the statistical program Statistical Analysis System - 

SAS (2018) to investigate the impact of geographical locations and the different seasons of the 

year on the characteristics being investigated. The LSD test was utilized to compare the 

significant differences that were found between the means [14]. 

 

Results and discussion 

The study shows seasonal variations in numerous physicochemical parameters at 

distinct sites (S1–S5). The temperature of water is a critical factor in aquatic systems as it has 

a direct impact on dissolved oxygen (DO) levels [15]. The results were obtained by measuring 
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the atmospheric air temperature in all sites on the Euphrates River in the Saqlawiyah region 

and different seasons: summer and winter. We noticed from the results, as indicated in Table 

1, that there were no significant differences in the air temperature for the five sites during one 

season, while there were There are substantial differences in the overall average air 

temperature according to the seasons (43.27, 21.20, and 18.20) °C for summer, autumn, and 

winter, respectively. The atmospheric air temperature was associated with the water 

temperature for the studied sites, as shown in Table 2; the water temperature was (29.56, 

27.60, and 18.40) °C for the summer and winter seasons, respectively. This is consistent with 

studies, as data analysis proves that the water temperature rises/decreases when the air 

temperature increases/decreases, but it does not change by the same amount as the air 

temperature. Water takes much longer to change its temperature than air[16]. 

Table 1: Temperature values of water samples collected in this study 

         Sites 

Seasons 

S1 S2 S3 S4 S5 Average seasons 

Summer 39.3 39.4 39.8 39.3 3..1 29.56 
Autumn 37 37 38 38 38 27.60 
Winter 18 18 18 19 19 18.40 
Average 

location 
24.76 24.80 25.26 25.40 25.70 --- 

 

Turbidity is a term that describes the condition of suspended solids in water. This condition 

encompasses a wide range of items, including waste debris, sewage, and plankton 

products[17]. Turbidity was measured at the five sites three times a year: autumn, winter, and 

summer. Table 3 shows that the degree of turbidity increases with a decrease in water 

temperature in the winter by an average of (3-12) NTU. In contrast, the lowest turbidity 

values were recorded in the summer, with an average of 1.11 for the five sites. Regarding 

these results, Site 1 had the highest turbidity value during the season, (7.9) NTU S2. Turbidity 

measures the extent to which water contains impurities in a lake or river. It can be caused by 

various factors such as silt, clay, algae, cuttings of plants, melting glaciers, sawdust, or 

chemicals in the water[18]. The research results are consistent with scientific fact, as turbidity 

in rivers and lakes can vary over the seasons, as increased rainfall in winter leads to increased 

turbidity due to soil runoff[19]. 

Table 2: Turbidity values (NTU) of water samples collected in this study 

         Sites 

Seasons 

S1 S2 S3 S4 S5 Average seasons 

Summer 1.2 1.4 0.88 0.94 1.13 1.11 

Autumn 2 7.9 1.6 2 1.8 3.06 
Winter 2.3 4.5 3.8 2.9 2.1 3.12 
Average 

location 
1.83 4.60 2.09 1.94 1.67 --- 

 

 

pH of water during seasons 
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The pH level of water can indicate the presence of chemical or heavy metal 

contamination [20]. Variations in the quantities of inorganic and organic pollutants may be 

responsible for this pattern of variance. All of the locations had pH levels that were lower than 

the acceptable range, which was established by the World Health Organization in 2011 and 

ranged from 6.5 to 8.5 [21]. There was no significant difference between the five sites and 

between the seasons of the year. Still, the results recorded a non-significant increase when the 

water temperature decreased. There was also a non-significant decrease in its levels during 

the summer with the rise in water temperature, and this is consistent with[22]. Seasonal 

temperature changes lead to a change in pH, which is generally higher in the coldest months 

of the year (December to April) and lower in the warmer months (July to September). Kumari 

et al.[23] and Sharma et al. [24], conducted comparative investigations on the 

physicochemical properties of the Narmada River. They observed a pH range of 7.4–7.7 as the 

minimum and 8.8–9.7 as the maximum at various locations, which closely aligns with the 

current study's findings Gupta et al. [25], and Edokpayi et al [26], in the pH range 5.9–8.00 

and 6.5–8.9. 

Table 4: pH values  of water samples collected in this study 

       Sites 

Seasons 

S1 S2 S3 S4 S5 Average seasons 

Summer 7.38 6.77 7.17 6.86 7.4 7.09 

Autumn 7.36 7.5. 7.79 7.73 7.35 7.52 

winter 7.54 8..8 8..3 7.84 7.8 7.85 

Average 

location 
7.39 7.45 7.66 7.47 7.48 --- 

 

 

Electrical conductivity of water  

    The electrical conductivity (EC) of water experiences an increase when the 

concentration of ions or dissolved particles in the water increases. EC value should not exceed 

1... μS/cm, as stipulated by the World Health Organization's (3.11) criteria. In the present 

study, electrical conductivity values were higher during the autumn season, that is, with 

moderate water temperatures, at a rate of 8.1535 EC µs/cm for the five sites, while the 

electrical conductivity values approached a decrease in the winter and summer seasons 

(14350, 1399.8) EC µs/cm, respectively. The reason for this may be attributed to the high 

percentage of salts in the autumn, and this does not agree with studies that confirm that 

conductivity depends on water temperature, as an increase in temperature by one degree 

Celsius causes an increase in conductivity of 2%[27]. 

   The results may be interpreted in light of the scientific fact that electrical conductivity is 

directly proportional to the concentrations of dissolved ions and that the concentration of 

dissolved salts, in turn, is inversely proportional to the drainage rates and water levels.  

Table 5: Electrical conductivity (EC µs/cm) values  of water samples collected in this study 

        Sites 

Seasons 

S1 S2 S3 S4 S5 Average 

seasons 

Summer 1361 1355 1339 1479 1465 1399.8 
Autumn 1534 1537 147. 1563 1576 1535.8 
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Winter 1358 14.3 1471 15.1 1443 14350 
Average 

location 
1417.67 1431.67 1426.67 1514.00 1494.33 --- 

 

Total dissolved salts (TDS) in water during the seasons  

It is clear from Table 6 that the values of total salts dissolved in the water during the seasons 

of the year for the five sites were the highest in the autumn at a rate of 766 mg/L for all sites, 

while they were lowest during the summer at a rate of 700.0 mg/L. At the same time, there 

were no significant differences between the five sites studied during one semester. 

Table 6: Total dissolved salts (TDS) (mg/L) values of water samples collected in this study 

         Sites 

Seasons 

S1 S2 S3 S4 S5 Average 

seasons 

Summer 683 68. 669 736 733 700.0 
Autumn 766 77. 733 78. 786 766.8 
Winter 691 7.3 735 75. 731 720.0 
Average 

location 

713.00 717.67 712.00 755.33 746.67 --- 

 

Dissolved Oxygen (DO) in water during the seasons 

The DO is an important indicator in assessing water quality and is vital for the survival 

of all aquatic organisms. Oxygen influences numerous water indicators, including biochemical 

and aesthetic aspects such as odor, clarity, and taste. DO concentrations at sites S1–S5 range 

from 4.8–8.9 mg L−1 in summer, 7.5-9 in autumn, and 10–12.1 in winter. In winter, S1- S5 

shows values higher than the permissible limit of )4-6 mg L−1(, indicating significant oxygen 

removal. The results (Table 7 ) indicate significant differences in the samples taken from sites 

1 to 5 for the summer, autumn, and winter seasons. At the same time, there was no significant 

difference in the samples taken from all study sites in the spring. The high dissolved oxygen 

concentration was caused by high organic matter and nutrient discharge near the river site, 

which resulted in increased microbial activity during the decomposition process  [28]. Sharma 

et al. [24], found dissolved oxygen (DO) concentration to range from 6.5 to 15 mg L−1, which 

is higher than the range recommended by WHO. Yisa and Jimoh [28], reported dissolved oxide 

concentrations ranging from 3.10 to 520 mg L−1 for the Landszow River. 

Table 7: Demand Oxygen (mg/L) values of water samples 

         Sites 

Seasons 

S1 S2 S3 S4 S5 Average 

seasons 

Summer 8.9 5.1 7.3 5 4.8 6.20 
Autumn 7.5 8.3 8 8.1 9 8.18 
Winter 1. 1..8 11.3 9.7 13.1 10.76 
Average 

location 

8.80 8.06 8.80 7.60 8.63 --- 

 

Biological oxygen demand (BOD) in water during the seasons 

Biological oxygen demand (BOD) is used to measure the amount of organic matter that 

can be broken down by biological processes in a given sample. The laboratory analyses show 
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that the BOD value fluctuated between 4 mg/L (S1) –12 mg/L (S5) in summer, 2mg/L (S2) – 

7mg/L (S1) in autumn, and 3 mg/L (S5) –7mg/L (S3) in winter. The rise in BOD levels season 

may be attributed to elevated microbial activity during the decomposition of organic 

materials in the presence of oxygen. Mena-Rivera et al.[29], Sharma et al. [30], Isiuku & Enyoh 

[31], and Adeola Fashae et al,[32] found similar results. 

Table 8: Biological oxygen demand (mg/L) values of water samples 

         Sites 

Seasons 

S1 S2 S3 S4 S5 Average 

seasons 

Summer 4 7 6 9 13 7.6 
Autumn 7 3 3 5 3 4.0 
Winter 6 5 7 5 3 5.2 
Average 

location 

5.67 4.67 5.33 6.33 6.00 --- 

 

Nitrate values in water 

Nitrate serves as the primary nitrogen source for aquatic plants. However, high 

amounts of nitrates can have harmful effects and lead to eutrophication in aquatic 

ecosystems. The growing concentration of nitrates in water resources is a serious and 

growing problem associated with water scarcity. According to the World Health Organization 

(2011), the nitrite concentration was found to be less than or higher than the permitted limit 

of 3 mg/L. Table 9 shows the seasonal changes in nitrate values in the studied sites, which 

were highest and with a large difference during the autumn season at a rate of 10.46 mg/L 

and decreased during the summer and winter seasons. At a rate of (3.66 and 1.98) mg/L, 

respectively. There were significant differences in the level of nitrates between the sites, as 

they were highest in the control site and Site 1 at a rate of (7.93 and 8.46) mg/L, respectively. 

High levels of nitrate in water can be the result of surface runoff or seepage from fertilized 

soil, wastewater, landfills, animal feed, or septic systems[33]. 

Table 9: Nitrate values (mg/L) of water samples collected in this study 

          Sites 

Seasons 

S1 S2 S3 S4 S5 Average seasons 

Summer 5.3 3 6 3 1 3.66 
Autumn 15.6 3..3 3.3 13.1 ..1 10.46 
Winter 3.9 3.3 1.6 ..1 3.1 1.98 
Average 

location 
7.93 8.46 3.63 5.40 1.40 --- 

 

Seasonal changes in nitrite values in water 

Nitrite has the molecular formula NOˉ3, so it consists of one nitrogen atom surrounded 

by two oxygen atoms, with a net negative charge of one. Nitrites are highly soluble in water 

and are commonly found in groundwater. European Union drinking water quality standards 

stipulate less than 50 mg/L for nitrates in drinking water. Table 10 shows the seasonal 

changes in nitrite values in the studied sites. The highest rate was at Site 1 during the 

summer, reaching a rate of 0.35 mm/L, while the nitrite percentage reached the highest 
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amount in the winter for the control site, reaching 0.4 mg/L. As for the rest of the sites, the 

rate of nitrite was small for all seasons studied, ranging between 0-0.1 mg/L. This can be 

explained in light of the study[34], which indicates that nitrite values in water are closely 

related to human activities, and this relationship had a clear seasonal change trend. It is also 

affected by the different areas of the river, depending on the slope of the land. 

Table 10: Nitrite values (mg/L)  of water samples collected in this study 

Seasons S1 S2 S3 S4 S5 Average 

seasons 

Summer 0.02 1 0.02 0.02 0.05 0.22 

Autumn ...1 ...3 ...1 ...3 ...3 0.02 

Winter ..4 ...5 ..15 ...7 ...3 0.14 

Average 

location 
0.14 0.35 0.06 0.04 0.04 --- 

 

Phosphate values during the seasons in water 

Phosphate is a major nutrient that leads to the depletion of soil fertility. It also pollutes 

lakes, rivers, and oceans in a process known as eutrophication. This leads to algae blooms that 

contaminate drinking water supplies and create oxygen-deficient dead zones, which can kill 

fish and other aquatic species. Phosphorus pollution is a major driver of biodiversity loss and 

contributes to the degradation of the ecosystems on which humanity depends. Phosphate 

levels exceeding the permissible limit can be attributed to direct discharge. For raw municipal 

wastewater. As researchers reported at different time points Wastewater, which contains a 

high percentage of organic materials, is the main source of phosphate pollution (Singh et al., 

2016). In addition, phosphates can also be part of Industrial waste, detergents, fertilizers, and 

agricultural waste discharge of chemicals into the river system. In present study the 

concentration of phosphate increased during the winter, reaching the highest value of 0.57 

mg/L at (S1), followed by the autumn and then summer, at a rate of (0.304 and 0.024) mg/L 

over Respectively, as shown in Table 11, the study [35] showed that high water temperatures 

increased the amount of phosphate.  

Table 11: Phosphate values (mg/L) of water samples collected in this study 

         Sites 

Seasons 

S1 S2 S3 S4 S5 Average seasons 

Summer .0.0 .0.0 .0.0 .0.0 .0.0 00024 

Autumn .002 .002 .000 .002 .003 00304 

Winter .00 0 .00 .00 .00 00520 

Average 

location 
0026 0080 0015 0009 0011 --- 

 

Chloride values in water during the seasons 

Chloride makes the water of lakes, rivers, and ponds acidic, which harms the 

agricultural and plant systems that depend on this water, which leads to a lack of nutrients in 

the aquatic ecosystem and thus affects aquatic life. The results were almost similar during the 

three seasons for chloride concentration, with a slight increase during the winter season 

compared to the rest of the seasons, as the average reached 129.2 mg/L, and the lowest value 
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was during the autumn and summer seasons (113.6 and 115.8) mg/L, while the differences 

between the sites were significant. The highest is in site 4, and the lowest is in the control site, 

the control site (127.20 and 108.70) mg/L, respectively, as shown in Table 12. Studies have 

indicated that the chloride concentration in river water can be affected by factors such as flow 

and temperature[36]. In addition, the presence of chloride in water can indicate pollution and 

have harmful effects on ecosystems[37]. 

Table 12: Chloride values (mg/L)  of water samples collected in this study 

         Sites 

seasons 

S1 S2 S3 S4 S5 Average seasons 

summer 0.1 0.1 000 003 001 115.8 
autumn 4409 0.100 00001 00203 00.02 113.6 
winter 00.02 00203 00203 00904 00904 129.2 
Average 

location 
108.70 113.43 118.13 130.23 127.20 --- 

 
Conclusion 

This study revealed significant seasonal variations in the physicochemical 

characteristics of the Euphrates River in Al-Saqlawiya, Anbar. The highest temperature, 

turbidity, and electrical conductivity values were observed during the summer, indicating 

potential concerns for aquatic life and human health. These results highlight the need for 

continued monitoring and implementation of effective management strategies to mitigate 

pollution and ensure the sustainable use of this vital water resource. Further research is 

recommended to investigate the long-term trends in water quality and develop 

comprehensive solutions for protecting the Euphrates River ecosystem and the well-being of 

communities that depend on it. 
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 الوىسوية في الخصائص الكيويائية والفيزيائية لنهر الفرات في الصقلاوية التغيرات

*1صفا جسام خلف 
 2علي فدعن الوحودي ،1محمد هصلح شرقي  ، 

 قسٌ الأحُبء، ميُخ اىزشثُخ ىيجْبد، جبٍعخ الأّجبس، اىعشاق -1

 جبٍعخ الاّجبس / ٍشمض دساسبد اىصحشاء، اىعشاق -3

 :هعلىهات البحث  الخلاصة:
ريعت اىَسطحبد اىَبئُخ اىسطحُخ دوساً حبسَبً مَصذس ٍُبٓ أسبسٍ ىَخزيف احزُبجبد 

الإّسبُ، ثَب فٍ رىل الاسزهلاك واىشؤوُ اىذاخيُخ واىضساعخ واىعَيُبد اىصْبعُخ، فضلاً 

  ُ دسجخ اىحشاسح وٍحزىي الأمسجُِ اىَزاة  عِ دعٌ اىحُبح اىَبئُخ والأّظَخ اىجُئُخ0 إ

واىطيت عيً الأمسجُِ اىنَُُبئٍ اىحُىٌ ٍِ اىخصبئص اىنَُُبئُخ واىفُضَبئُخ ىَُبٓ اىْهش 

اىزٍ رزأثش ثهطىه الأٍطبس وٍُبٓ اىشٌ واىْفبَبد اىصْبعُخ0 ومثُشًا ٍب رزقيت هزٓ اىَُضاد 

  ُ ٍ وضعزهب ٍْظَبد ٍثو ٍْظَخ ثعضهب َزجبوص اىحذود اىَقجىىخ اىز ٍع اىَىاسٌ، ثو إ

رحذد اىخصبئص اىفُضَبئُخ واىنَُُبئُخ ىَُبٓ اىْهش ٍب إرا مبّذ صبىحخ  اىصحخ اىعبىَُخ0

وَعزجش ّهش اىفشاد أحذ ٍصبدس اىَُبٓ اىشئُسُخ فٍ  اىَبئُخ،ىيششة واىضساعخ واىحُبح 

 اىعشاق0

اىفشاد، خلاه فصيٍ  ٍىاقع ىْهش خَسخفٍ هزٓ اىذساسخ، رٌ جَع عُْبد اىَُبٓ ٍِ        

؛ رٌ رحيُو اىَعيَبد 3.33حزً رَىص  3.33اىشزبء واىصُف ٍِ رششَِ الأوه 

قٌُ دسجخ حشاسح اىَبء واىهىاء واىعنبسح اىفُضَبئُخ واىنَُُبئُخ ىعُْبد اىَُب0ٓ ٍزىسط 

واىْزشاد واىُْزشَذ واىفىسفبد  BODو DOو TDSو ECوالأط اىهُذسوجٍُْ و

دسجخ  18.4و 39.56،37.6ىصُف واىخشَف واىشزبء مبّذ )واىنيىسَذ خلاه فزشح ا

، 1399.6(، 7.85، و 7.09 ،7.52)، (NTU) 3.13، و  6..3، 1.11ٍئىَخ(، 

، 3.66ٍيجٌ / ىزش،  .73و  766.8، ....7/ سٌ(، ٍبَنشوسَْض) 1435، و 1535.8

و  46..1( ٍيجٌ / ىزش 5.3و  ..4و  7.6( ٍيجٌ / ىزش و )76..1، و 8.18، 6.3)

و  113.6و  115.8ٍيجٌ / ىزش و  .53..و  3.4..و  33..ٍيجٌ / ىزش و  1.98

 ٍيجٌ / ىزش عيً اىزىاى0ٍ 139.3

 19/04/2024 رأسَخ الاسزلا5ً

 05/2024/.3 اىزعذَو5ربسَخ 

 28/08/2024رأسَخ اىقجـــىه5 

 3/3.35./.3ربسَخ اىــْشش5 
 :الكلوات الوفتاحية
اىفُضَىمَُُبئُخ، ّهش  بدريىس اىَُبٓ، اىَعيَ

 اىفشاد

 هعلىهات الوؤلف

 الاََُو5

saf22w4002@uoanbar.edu.iq 

+9647800927307: اىَىثبَو   
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