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قشين  م ثاياا الريياوع و  يه وليص الاليثا الرشيا ي التي  اليع    ريا  تشعر معظم الدول النامية التي  ترير هاريالا  يرل هلاا ييرا قيال   : الخلاصة

فيراائيية  شير  متيييراا  ا تييالاقالنسبة ل حدود الرسرثح قرا لنث ية الرياو الليالحة ل رلاا ية واللينا ة والشيرا قنياى    يه ه ريتريا ل يدولت ولري ا تيم 

 فيراائييةمتيييراا  شير  فحُي   رلريا ة سينثاا عيا الراي    يه ميدر هلاقو يريائية لر و الدلااسة من ملين  اسييو و يا ية ال.يثاع  يرل فحث يا

 ت   ثلااييد 4SOت الع.ييالا  ت التث يييي ال.ررقييائ  ت  براتيياا  TSSإلرييال  الرييثاد الليي بة ال ائبيية ت إلرييال  الرييثاد الليي بة العال يية :   ييايت  و يريائييية

ع قعد ا تم م الااة اتائو الفحث اا مي  5BODو ط   الأ سجين البيثلثل   DOت الأ سجين الر اا  CODال.يريائ   سجين ولأاالفثسفاا ت الط   

هظريرا اتيائو التبياان تيدلااجيا  وف يا  ل نتيائوع الرسيتثااا  ف ث ظ ااافيا  الحدود الرسرث ة قرا من منظرة اللحة العالرية ل تر ير والرثا فة العراقية

٪( وتر ييراا ال. ثلاايد والفثسيفاا  يرن 11.44) اتنياق  قنسيبةع.ير  ال٪( وتر يير 71) اتنياق  قنسيبةال.يثا ال. ي  ملن  اسييو السنثي لتر ير 

اتنياق  معيدل في  التر يير  5BODقينريا اينافم متثسيي قييم من السينثاا الألاقعية  ٪   ه التثال   رل فتر  الدلااسةع70.23٪ و 50اس  تناق  

 ل فتر  الدلااسةع٪(  ر51) قرعدل DO الأو سجين الر اا
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Abstract  
Most developing countries that bypass rivers are concerned about water 

pollutants. Water quality within the permissible limits for agricultural, 

industrial, and drinking reasons is a difficult problem to solve. On the 

basis of their importance, ten physical and chemical parameters were 

chosen for this investigation from Al Kut textile factory. For four years, 

physical-chemical parameters measurements of water samples have been 

researched for ten parameters are total dissolved solids TDS, total 

suspended solids TSS, Turbidity, Electrical conductivity EC, sulfate SO4, 

Chloride, Phosphate, chemical oxygen demand COD, dissolved oxygen 

DO and biological oxygen demand BOD5. The findings of the water 

quality examination were compared to the World Health Organization's 

maximum permitted limit concentration and Iraqi limitations spastically. 

Moreover, the water quality parameters were gradually decreased 

according to the findings. Results shows the annual variation of Al-Kut 

textile factory TSS concentration with decreasing rate of (71%), Turbidity 

concentration with decreasing rate of (11.44%), Chloride and Phosphate 

concentrations within its decreasing rate of 50 % and 70.23 % 

respectively during the study period of the last four years. While the 

average BOD5 values decrease in concentration and the annual variation 

of Al-Kut textile factory DO concentration within its decreasing rate of 

(51%) during the study period of the four years.  

Keywords: Al-Kut textile factory, Textile wastewater, Biological, chemical and physical properties. 
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1. INTRODUCTION 

The most abundant natural resource on the planet is water. It is an essential component in practically all human 

activities such as municipal usage, irrigation, and drinking, also the usage fulfils industry demands, growing food, 

power generation, and recreational activities [1]. Nonetheless, water quality has worsened significantly in many 

big rivers throughout the world as a result of anthropogenic activities in the last two to three decades [2].  

The discharge of untreated wastewater into aquatic habitats is linked to a slew of deadly illnesses. This issue is 

spreading around the world, particularly in poorer nations, owing to poor wastewater management.  The most 

significant physical variables in wastewater treatment are temperature and solid concentration. However, 

alkalinity, biochemical demand (BOD), chemical oxygen demand (COD), dissolved gases, nitrogen compounds, 

pH, and phosphorus are the most important chemical properties. BOD is a measure of the amount of organic 

material in a body of water. The quantity of dissolved oxygen necessary for the biological breakdown of organic 

molecules and the oxidation of some inorganic elements such as iron and sulfites is referred to as BOD [3]. 

More than 20% of the world's population lacks access to safe potable water, and almost half lacks adequate access 

to clean water. This problem is especially significant in many developing nations, where an estimated 95 percent 

of untreated urban garbage is released straight into rivers. Iraq is one of nine Middle Eastern nations that lack 

adequate water sources [4]. Water contamination is a big worldwide issue. Continuous monitoring of water 

quality is required to determine the level of contamination in the river. Water contamination in lakes and rivers is 

becoming increasingly popular in many regions of the world [5].  

An evaluation of biological, chemical, and physical water contamination is required for freshwater pollution 

reduction. The Tigris River is one of Iraq's greatest rivers and a key supply of potable water for Al Kut, Wasit 

Province [7]. Al-Kut's textile factory wastewater treatment plants are underutilized, particularly on the city's 

southern outskirts. As a result, a substantial volume of wastewater is released straight into the river or streams that 

run into the river. It hurts the environment and public health, in addition to the concerns associated with the 

dumping of domestic garbage on both banks of the river within the city [8].  

Abu Bakar, et al., 2019 determine the concentration of the physico-chemical water quality parameters in textile 

wastewater taken from a textile factory at Sri Sulong, Batu Pahat, Johor of Malaysia using the parameters 

including temperature, pH, electrical conductivity (EC), turbidity, dissolved oxygen (DO), chemical oxygen 

demand (COD), biochemical oxygen demand (BOD), total suspended solids (TSS), colour, alkalinity, total 

dissolved solids (TDS), and heavy metals (cadmium, copper, manganese, lead, and zinc). The results indicated 

some of the parameters for final discharge textile wastewater could not be safely discharged such as COD, BOD, 

colour, TSS, cadmium, and zinc also showed that Textile wastewater is classified by pollution severity as strong 

wastewater. 

The current study intends to evaluate the water quality specifications in the Tigris River inside Al Kut city. 

Displaying and comparing water quality data and associated information, as well as the spread of river 

contaminants with the increasing and decreasing rates. 

2. MATERIALS AND METHODS 

2.1 Description of the study area 

AL-Kut textile factory is one of the largest factories in Wasit governorate located in the center of Kut city and 

occupies an area of about (386760) m2 (GR6F+898,kut) as shown in Figure 1. It has high production capacity that 

benefits the country's economy and it is important for human consumption. 

This factory went through many stages and changes and the characteristics of the factory effluents vary and 

depend on the type of textile manufactured and the chemicals used. The textile effluents contain trace metals like 

Cr, Cd, Cu, Fe and Zn, which are capable of harming the environment. 
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Figure 1  Al-Kut textile factory location on Tigris River. Scale 1:200000 for Print A1. 

2.2 Data collection 

In this study, data were collected from laboratory experiments for the previous four years, physical-chemical 

parameters measurements of water samples and it has been researched for ten parameters are total dissolved solids 

TDS, TSS, Tur., Electrical conductivity, sulfate SO4, Chloride, COD, DO and biological oxygen demand BOD5 of 

Al-Kut textile and Knitting Factory. Data were taken for the wastewater discharged from the factory and Table1 

show sample of them in addition to the sample collection from the river as shown in Figure 2. Excel 2021 

software were used for data analysis.  

Tabl 1 Sample of data 

 

No. Parameter Unit 

2018 

January February April 

Before After Before After Before After 

1 Flowrate m3 29880 30220 30471 30878 31890 31488 

2 BOD5 mg\l 95 22 106 22 126 22 

3 COD mg\l 220 90 200 92 290 75 

4 PH ---- 8.6 8.4 8.9 8.5 8.2 8.2 

5 Temp. mg\l 23 21 22 20 29 25 

6 Suspended Solids mg\l 120 26 130 22 95 22 

7 Electrical Conductivity uS/cm 143 0 132 0 1500 1400 1700 1500 

8 Turbidity mg\l 55 11 75 11 65 10 

9 CL (free chlorine) mg\l 0.06 0.03 0.06 0.03 0.07 0.03 

10 SO4 (sulphate) mg\l 388 380 380 376 410 390 

11 PO4-P (Phosphate) mg\l 0.45 0.18 0.75 0.18 0.54 0.18 

12 Cr (Chrom.) mg\l 0.06 0.05 0.06 0.05 0.07 0.05 

13 Fe (Ferric) mg\l 0.2 0.12 0.26 0.18 0.22 0.14 

14 Cu (Copper) mg\l 0.02 0.01 0.03 0.01 0.03 0.01 

15 Pb (Lead) mg\l 0.04 0.02 0.04 0.02 0.05 0.02 

16 Cd (Cadmium) mg\l 0.042 0.032 0.042 0.032 0.032 0.032 

17 Zn (Zinc) mg\l 0.46 0.32 0.46 0.32 0.46 0.26 

18 N (Niterate) mg\l 1.6 0.7 1.6 0.8 1.6 0.8 

19 CaCO3  mg\l 190 180 200 190 205 190 
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Figure 2 Sample collection methed 

 

3. RESULTS AND DISCUSSIONS 

3.1 Physical properties  

The total dissolved solids TDS is the sum of all the solids dissolved in a water sample, and the concentration of 

TDS is the most critical pollutant in the current research because of its role in the color appearance of the samples. 

In the present study, the annual variation of TDS values in Al-Kut city ranged from the lowest mean value of 552 

mg/l for the year 2021 to the highest mean concentration of 943 mg/l at 2013, With a TDS content of 780.5 mg/l 

on average TDS levels above the regulatory limit of 500 mg/L. As a result, these water samples are classified as 

brackish (containing more than 1000 mg/l). These values can originate from suspended matter like dirt and fat, as 

well as animal waste from slaughterhouses (hair, fat, meat, and tripe). The findings were somewhat lower than 

those reported by [7,8]. TDS levels are highly correlated with discharge. On the other hand, when the river's water 

level drops, the concentration rises, resulting an increase in mud and turbidity in the river at the outlet. 

In general, the the annual variation of all parmeters is shown in Table 2. The T.S.S TDS concentrations are in the 

narrow range and slightly alkaline, in accordance with WHO and Iraqi guidelines, The annual variation with 

decreasing rate of (54.3%) during the study period of the last four years as shown in Figure 3.  

Table 2 The the annual variation of all parmeters with the max permessible level 

Parameter 
Maximum 

Permissible level 
2013 2018 2019 2021 

BOD5 20 35 25 22 16 

COD 30 86 63 62 50 

CaCO3 (Totalalkalininty) 200 194 191.6667 190 146 

Do --- 4.783333 3.15 2.6 2.341667 

Suspended Solids 30 38 23.5 15.75 11 

Electrical Conductivity --- 1561 1464 1249 1168 

Turbidity 10 11.29167 10.83333 10.375 10 

CL (free chlorine) Trace 0.068 0.043 0.035 0.034 

SO4 (sulphate) 400 388 325 235.0833 216 

PO4-P (Phosphate) 3 0.84 0.48 0.33 0.25 

T.D.S. 110 943 888 740 552 
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Figure 3 Annual variation of TDS during (2013-2021). 

 
The annual variation of Al-Kut textile factory TSS concentration within its low and high ranges (11 – 38 mg/L) 

and an average of (22) mg/L with decreasing rate of (71%) While the annual variation of Al-Kut textile factory 

Turbidity concentration within its low and high ranges (10 -11.29 mg/L) and an average of (10.6) mg/L with 

decreasing rate of (11.44%) during the study period of the last four years as shown in Figure 4.  

The comparison between yearly performances of Al-Kut textile factory wastewater for the physical parameter (i.e. 

TDS, TSS, turbidity) is shown above. The annual variations of the other parameters of electrical conductivity 

during the last four years (2013-2021) are shown in Figures 5 within its low and high ranges (1168 –1561) and an 

average of (1360.5) with decreasing rate of (25.2 %). The concentrations of TDS  dropped over time as a result of 

advancements made in filter production, filter manufacturing methods, and the usage of filters in the Wasit textile 

and knitting business. 

 
Figure 4 Annual variation of TSS and Turbidity during (2013-2021). 
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Figure 5 Annual variation of Electrical conductivity during (2013-2021). 

 

 

3.2 Chemical properties 

Industrial Wastewater contains different chemicals in various forms for example sulphates SO4 is a soluble 

mineral in soil that may be transported to surface waters by discharge. SO4 sulphate is present on water surfaces 

and is widely diffused in the environment. The primary sulphate source is rocks near a body of water and the 

metabolic impact of anaerobic bacteria. The average concentration of sulfate in the waste water after the treatment 

process was 291 mg /L with the highest concentration of sulfate is 388 mg/L and the lowest concentration of 216 

mg /L as shown in Figure 6. The efficiency of the plant in reducing the sulfate was 44.33 % due to the lack of its 

own treatment unit. As for this simple reduction in concentrations Sulfate after treatment may be due to 

sedimentation processes and oxidation of some of it in the aeration ponds by the action of Consumption by 

aerobic bacteria. 

 
Figure 6 Annual variation of sulfate during (2013-2021). 

 
All SO4 values in the study region exceeded the WHO and Iraq criteria of 250 and 200 mg/l, respectively.  

Another chemical characteristic of wastewater which plays a critical role in the wastewater treatment process are 

Chloride and Phosphate. The result of Figure 7 showed the annual variation of Al-Kut textile factory Chloride and 

Phosphate concentrations within its decreasing rate of 50 % and 70.23 % respectively during the study period of 

the last four years. The annual variation of Al-Kut textile factory CL concentration within its low and high ranges 

(0.034 – 0.068 mg/L) and an average of (0.045) mg/L, While the annual variation of Al-Kut textile factory 

Phosphate concentration within its low and high ranges (0.25 -0.84 mg/L) and an average of (0.475) mg/L. 
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Figure 7 Annual variation of Chloride and Phosphate during (2013-2021). 

The research results showed that the physical and chemical concentration in the wastewater of the AL-Kut textile 

factory was decreasing over time. This was attributed to the factory's numerous shutdowns since 2013 due to a 

lack of demand for its products, as the majority of its work was focused on producing beria for the army and the 

weakness of the product. It was also attributed to the materials used by various merchants and the change in dye, 

all of which had an impact on how much wastewater was produced. 

3.3 Biological properties 

Industrial wastewater usually has high biological due to presence of large number of organic matters and these 

properties like The Biological Oxygen Demand (BOD) of wastewater demonstrates the level of pollution and is a 

measure of organic material contamination. BOD is defined as the quantity of oxygen capable of oxidizing 

organic components in wastewater with the help of microorganisms under certain experimental circumstances. 

The average BOD5 values of Al-Kut textile factory show a decrease in concentration from 2013 to 2021 with 

(minimum value of 16 mg/L) and (highest value of 35 mg/L) with an average value of 24.5 mg/L and decreasing 

rate of (54.3%), while the annual variation of Al-Kut textile factory COD concentration within its low and high 

ranges (50 – 86 mg/L) and an average of (65.25) mg/L with decreasing rate of (41.8%) during the study period of 

the last four years as shown in Figure 8.  

 
Figure 8 Annual variation of BOD5 and COD during (2013-2021). 

 

Finally, wastewater has relatively little dissolved oxygen due to the large concentration of microbial cells and 

biodegradable organic materials. As shown in Figure 9, the age and condition of the wastewater as well as the 

lower solubility of oxygen in it affect the annual variation of the DO concentration at the Al-Kut textile factory 

within its low and high ranges (2.3 - 4.8 mg/L) and an average of (3.2) mg/L and decreasing rate of (51%) during 

the study period of the last four years. 
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Figure 9 Annual variation of DO during (2013-2021). 

 

In conclusion, the data suggest that the breakdown of organic chemicals that flow straight into the Tigris River 

may be the cause of a decrease in BOD5 content. The findings revealed that the average BOD5 concentrations 

over the entire site exceeded both the WHO's permitted limit and the value of Iraqi standard standards [5]. 

4. CONCLUSIONS 

For the last four years, samples from selected locations in the study area were measured to assess ten physico-

chemical concentration parameters in the selected sites. Total dissolved solids, total suspended solids TSS, 

turbidity, Electrical conductivity, sulfate SO4, Chloride, COD, DO and biological oxygen demand BOD5.   The 

water quality parameter was gradually decreased for chosen stations along the Tigris River's water path in Al Kut 

city from upstream to downstream, according to the findings.  

Results concluded, the annual variation of Al-Kut textile factory TSS concentration with decreasing rate of (71%), 

Turbidity concentration with decreasing rate of (11.44%), Chloride and Phosphate concentrations within its 

decreasing rate of 50 % and 70.23 % respectively during the study period of the last four years. While the average 

BOD5 values decrease in concentration and the annual variation of Al-Kut textile factory DO concentration within 

its decreasing rate of (51%) during the study period of the last four years. According to the findings, the 

wastewater in Al-Kut city is significantly filthy, both by Iraqi and international standards. Pump stations are 

poorly maintained, and wastewater is practically never treated before being dumped into the river. As a result, 

there is a pressing need to clean these wastewaters before they are discharged into the environment. Filter 

manufacture, manufacturing techniques, and TDS concentrations have all improved over time as a result of their 

use in the Wasit textile and knitting business. Regarding this simple concentration decrease After treatment, 

sedimentation processes may produce sulfate, some of which may be eaten by aerobic microorganisms in aeration 

ponds. Wastewater's low dissolved oxygen level is also a result of the abundance of microbial cells and 

biodegradable organic substances in it. 
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