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 ʝƄʳʯʴʸƃا 

ʢʴƈاʗȄʛŠƅ  أُ  ŕſؗءة   ʦॽʽƂʱƅ  řŬراʙƓʱ    řʻƔʙƈ  Ɠف  Ɠʴʸƅا  ¼ʛʸƆƅ واʛʹʵƅاء  اʨƈʛʽƅك   řʳƅŕŸƈ

 ȑʛƅح واʛʢƆƅ řॽʀاʛŸƅدات اʙʴʺƅا Ŷƈ ʧʽʱʢʴʺƅا ʧƈ řولʛʢʺƅا Ƌŕॽʺƅا řƂǼŕʢƈ Ȑʙƈو ȈŰʨʺƅا�   ُŠ �̋Ÿ ʗ  

40   Ɠف Ƌŕॽʺƅا řॽɺʨƊ ʧŷ řॽƅة أوʛؔف ƓʢŸś Ɠʱƅا řॽ،ŕȄʜʽſƅت اŕŬŕॽʁƅا ʗȄʛŠوأ �řʻʽŷ  ŕʱƆؗ   �ʧʽʱʢʴʺƅا

ʧƈ  Ȉؗ ŕॽʀس   ʗƆʺوش (Tr، pH، TDS، E.C.، Temp.، TH، S.S)�   رتŕأَش  اŕʱʻƅ،ج   إ�° 

أَن��    فƓ  إ�ƅى  اʨƈʛʽƅك   řʢʴƈ ŕſؗءة   ¿ʙŸƈ ʠſŦ   :Ɠƅŕʱƅŕؗ  řॽ،ŕȄʜʽſƅا  اʨʵƅاص 

 E.C. 16.86%, TDS 11.87%, S.S 85.18%, Tr 65.2%, TH 4.78%   Ɠف 

   ʧʽأَن�� ل    Ɠف اʛʹʵƅاء   řʢʴƈ ŕſؗءة   ¿ʙŸƈ ʠſŦ   řॽ،ŕȄʜʽſƅا  اʨʵƅاص 

   :ƓƅŕʱƅŕؗE.C. 23.43%, TDS 21.8%, S.S 82.31%, Tr 92.08%, TH14.47% .   

 ʗʻ𿿿̔ȃو  Šرŕʵƅا ƋŕॽʺƆƅ řॽ،ŕȄʜʽſƅاص اʨʵƅج ا،ŕʱƊř    اءʛʹʵƅك واʨƈʛʽƅا řʳƅŕŸƈ Ɠʱʢʴƈ ʧƈŕƎ𿿿ƊōَǼ   ƂǼŕʢƈ ř  

  � اȑʛƆƅ ŢƆʸś Ƌŕॽʺƅ لʦॽʀ ʖʶ اʨʵƅاص اʙŷŕƈ řॽ،ŕȄʜʽſƅا اʛʶŸƅة أȑَ أَن��    اʛŸƅاʛʢƅ  �řॽʀح واȑʛƅ اʙʴʺƅدات  

اƋŕॽʺƅ    إ�°   Ȇʻʸś  ŕƎ𿿿ƊōَǼؔƅا ʛʶŷة   řʳॽʱƊ  ȑʛƆƅ  ŢƆʸś  ƛو واʨʽʶॽʻżʺƅمʛʶŷƅŕة  ʛśاʜʽƄ  و   � ʨʽʶم   ʗʶॽʀ

)  اŕƊʨƔƗَت  اŕƊʨʽśŕؔƅت   Ȉʺʷśو  řʶॽ،ʛƅا+, K+, Na2+, Mg2+Ca)  تŕƊʨʽƊƗوا 

 (3, NO-, Cl-2
4, SO-

3HCO)    رت   إِذ؛ŕى    أَشƅج ا،ŕʱʻƅأَن��  ا  Ɠك فʨƈʛʽƅا řʢʴƈ ءةŕſؗ ¿ʙŸƈ ʠſŦ

ʜʽƄاʛś   تŕƊʨƔَƗا   ؗřʶॽ،ʛƅاśōǽ ŕʺ Ɠ: 

    ʧʽل Ɠأَن�� ف    Ɠاء فʛʹʵƅا řʢʴƈ ءةŕſؗ ¿ʙŸƈ

  ȈʽƆƂś تŕƊʨƔَƗا  ؗ řʶॽ،ʛƅاʺŕ  śōǽ:Ɠ 

řʣʨʴƆƈ فƓ   لʙو» زŕȄدةاŕʱʻƅ،ج    أʛƎʣَت   .

  ʜʽƄاʛś نʨƔَم    أʨʽŬŕśʨʰƅات واʛʱʻƅب  و اŕॼŬ򟿿ƅ ʥƅ°و ʧʽʱʢʴʺƅا ʧƈ řŠرŕʵƅا Ƌŕॽʺƅا Ɠت فŕʱȄʛʰؔƅا řॽśا��  :

ʧȞʺǽ    إ�°   فʠŸǼ Ɠ اƗلŕॽن   �اřŠʛʱʻƅزŕȄدة اʛʱʻƅات řʳॽʱƊ اȈƆʴʱƅ اƓŠʨƅʨʽʰƅ اʨƂś Ɠʱƅم ŕȄʛʽʱȞǼ ŕƎŗ    ن�� إ� 

ؗ   ن�� إ�  ʥƅʚ ارŕſśع ʧƈ.    řॼʶƊ هƋʚ اŕॽƆʺŸƅت وʛʱśاʦƄ فƓ اƋŕॽʺƅ اśƓŲʛŷ  řʳśŕʻƅج  ʨؔʱśŕʻن اʛʱʻƅات  وؗ



  �ȈƆʴʱƆƅ řƆŗŕƂƅا řȄʨʹŸƅاد اʨʺƅاŕ𿿿ƈَم    أʨʽŬŕśʨʰƅدة اŕȄفز Ɗŕؔ ʗ   ʛʵॼʱƅا řʳॽʱƊ  ¿ƜŦ  ¼ʛʸƅا Ƌŕॽƈ řʳƅŕŸƈ

  ʧʽل Ɠف �Ɠʴʸƅن�� أَ ا  ŠŕʱƊإ ʖʰʶǼ تŕʱȄʛʰؔƅدة اŕȄز ŕƎ  ƓŲʛŷ جśŕʻؗ    řʢʴƈ ȈŦدا řॽŠʨƅʨʽʰƅت اŕॽƆʺŸƆƅ

  .Ɠʴʸƅا ¼ʛʸƅا řʳƅŕŸƈ ى  وƆŷ ȑʨʽʴƅا ʖƆʢƅا ʧƈ Ȉؗ ʝॽʀʧʽʳʶ ( واʖƆʢƅ اƓ،ŕॽʺॽؔƅ  )  اƗُوؗ

( ʧʽʳʶ إ�° ( ƆŷʧʽʱʢʴʺƆƅى اƛوؗ اʨƈʛʽƅك فƓ   إ�ƅى أَن�� اŕʱʻƅ،ج    أَشŕرت   �   řʢʴƈ ءةŕſؗ ¿ʙŸƈ

 ʠſŦ    ʧƈ ȈؗBOD,COD    Ɠƅاʨʱƅى اƆŷ82.8%, 73.55%  ŕ𿿿ƈَاء    أʛʹʵƅا řʢʴƈ ءةŕſؗ ¿ʙŸƈ

  Ɠف ʠſŦ    ʧƈ ȈؗBOD,COD    Ɠƅاʨʱƅى اƆŷ87.92%, 86.26%  ت فʛƎʣōَ    ج،ŕʱʻƅن�� اōَǼ    ʧʽʱʢʴʺƅا

  Ɠة فʙʽŠ ءةŕſؗ ŕʺƎƅ ʠſŦ  BOD, COD  . رتŕم    أَشʨƔدʨʸƅاز اʜʱƈا řॼʶƊ ʅॽƊŕʸś  ȈƈŕŸƈو �

  řǽ°ŕſʻƅا�    ƓƆƆʽؗ ȈƈŕŸƈن�� .  وōَǼ    Ȉʽƅر دŕأش ŕʺʻʽŗ �ȑʛƆƅ řʺ،Ɯƈ اءʛʹʵƅك واʨƈʛʽƅا Ɠʱʢʴƈ Ƌŕॽƈ

Ƌŕॽʺƅا řॽɺʨƊ   ϰϟِأَن�� إ .ȑʛƆƅ řʺ،Ɯƈ نʨؔś مŕŷ ȈȞʷǼ اءʛʹʵƅك واʨƈʛʽƅا Ɠʱʢʴƈ Ƌŕॽƈ و �ʀॽʶʗ  

( Ɠوه ʧʽʱʢʴʺƆƅ řƆʽƂʲƅا ʛŰŕʻŸƅو ا ) تʛƎʣَج    أ،ŕʱʻƅن�� اōَǼ    ʜʽƄاʛś

Šرŕʵƅا  Ƌŕॽʺƅا Ɠف řƆʽƂʲƅا ʛŰŕʻŸƅاř   ȑʛƅح واʛʢƆƅ řॽʀاʛŸƅا ʛʽƔŕŸʺƆƅ Șŗŕʢƈ ʧʽʱʢʴʺƅا ʧƈ�   رت وŕأَش  

ʵƅا  ƋŕॽʺƆƅ  řƆʽƂʲƅا  ʛŰŕʻŸƅŕǼ  «ʨƆʱƅا اʕƈŕ  řƆʽƂʲƅشʛات   ʛŰŕʻŸƅŕǼ  «ʨƆʱƅا  ʛشʕƈ(  ʧʽʱʢʴʺƅا  ʧƈ řŠر

  řƆʽƂʲƅا ʛŰŕʻŸƅا ʦॽʽƂś ʛشʕƈو �  «ʨƆʱƅا řŠدر ʛشʕƈو ��    ʛŰŕʻŸƅا ʛشʕƈو )    ȈȞʷǼ

أَن��  ŕŷم   Ɯƅاƅإ�ƅى   řॼŬŕʻƈو  «ʨƆʱƅا  řʹſʵʻƈ  ʧʽʱʢʴʺƅا  ʧƈ  řŠرŕʵƅا  Ƌŕॽʺ¿ŕʺŸ�ɦŬ   .ȑʛƅا ʛŻƗا¶ 

ōَǼن��  اŕʱʻƅ،ج اƋŕॽʺƆƅ řॽƆؔƅ اŕʵƅرřʳƅŕŸƈ řʢʴƈ ʧƈ řŠ اʨƈʛʽƅك واʛʹʵƅاء ʛʸƆƅ¼ اƓʴʸƅ    أʛƎʣَت 

 ƋŕॽʺƅاřƂǼŕʢƈ Ɯƅ ŢƆʸśو ȑʛƅح واʛʢƆƅ řॽʀاʛŸƅا ʛʽƔŕŸʺƆƅƛŕʺŸ�ɦŬ .řॽɺراʜƅت ا 
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Abstract

A study was conducted to assess the efficiency of the Yarmouk and 

Khadra wastewater treatment plants in Mosul city and the compliance of the 

treated water from both plants with Iraqi standards for discharge and 

irrigation. Forty samples were collected, and physical measurements were 

taken to give an initial idea about the water quality in both plants, including 

measurements of Tr, pH, TDS, E.C., Temp., TH, S.S. The results indicated 

that the Yarmouk plant's efficiency rate in reducing physical properties was 

as follows: E.C. 16.86%, TDS 11.87%, S.S 85.18%, Tr 65.2%, TH 4.78%, 

while the Khadra plant's efficiency rate in reducing physical properties was: 

E.C. 23.43%, TDS 21.8%, S.S 82.31%, Tr 92.08%, TH14.47%. The results 

also showed that the physical properties of the water discharged from both 

Yarmouk and Khadra treatment plants were in accordance with Iraqi 

standards for discharge and irrigation, meaning the water is suitable for 

irrigation based on the values of physical properties except hardness, where 

the water is classified as hard and not suitable for irrigation due to high levels 

of calcium and magnesium. The concentrations of major ions were 

measured, including cations (Ca2+, Mg2+, Na+, K+) and anions (HCO3
-, SO4

2-

, Cl-, NO3
-). The results indicated that the Yarmouk plant's efficiency rate in 

reducing major ions was as follows: Ca2+ -9.32%, Mg2+ 16.7%, K+ -77.25%, 

Na+ 6.71%, HCO3
- 26.3%, SO4

2- -1.36%, Cl- 18.03%, while the Khadra 

plant's efficiency rate in reducing major ions was: Ca2+ 5%, Mg2+ 28.69%, 

K+ -3.56%, Na+ 13.23%, HCO3
- 27.32%, SO4

2- -12.77%, Cl- 24.1%. The 

results indicated a significant increase in the concentrations of nitrate and 

potassium sulphate ions in the water discharged from the plants due to 

biological degradation processes carried out by nitrate bacteria. Sometimes, 

nitrates can accumulate in the resulting water as a by-product of these 

processes. The increase in potassium was due to evaporation from 

wastewater treatment, while the increase in sulphates was due to the 

production of sulphates as a by-product of biological processes within the 



wastewater treatment plant. The biochemical oxygen demand (BOD) and 

chemical oxygen demand (COD) were measured for both plants, with the 

results indicating that the Yarmouk plant's efficiency rate in reducing both 

BOD and COD was 82.8% and 73.55% respectively, while the Khadra plant's 

efficiency rate in reducing both BOD and COD was 87.92% and 86.26% 

respectively. The results showed that both plants have good efficiency in 

reducing BOD and COD. Sodium adsorption ratio (SAR), permeability 

index (PI), and Kelly's ratio (KR) indicated that the water from both 

Yarmouk and Khadra plants is suitable for irrigation, while the Water Quality 

Index (IWQI) indicated that the water from both plants is generally suitable 

for irrigation. Heavy metal concentrations (Cu, Zn, Cr, Ni, Pb, Cd, Fe) were 

measured for both plants, and the results showed that the heavy metal 

concentrations in the water discharged from the plants are in compliance with 

Iraqi standards for discharge and irrigation. Pollution indices for heavy 

metals (Heavy Metal Pollution Index HPI, Heavy Metal Evaluation Index 

HEI, Cadmium Pollution Index Cd, Metal Index MI) generally indicated that 

the water discharged from the plants is low in pollution and suitable for use 

for irrigation purposes. Overall, the total results for the water discharged 

from the Yarmouk and Khadra wastewater treatment plants indicated that the 

water meets Iraqi standards for discharge and irrigation and is suitable for 

agricultural use.

 

 

 

 

 

 

 

 

 


