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                                                                                Summary الخلاصة

 الخلاصة

ػ٠ِ ٓطق حلاٍع، ٝٓغ ٣ُخىس  ٝحٓظَٔحٍٛخ ْٛ حُؼ٘خطَ ك٢ ىػْ حُل٤خسَحً ٌُٕٞ ح٤ُٔخٙ أكي أٗظ 

حُٞػ٢  رٔوخؽَ حُظِٞع ٣ُٝخىس حُلخؿش ح٠ُ حُٔٞحٍى حُٔخث٤ش حطزق ٖٓ حُؼ١ٍَٝ حُٔلخكظش ػ٤ِٜخ 

زش٣َش ٝحٌٓخ٤ٗش ٝح٣ـخى حُٔزَ حُٔوظِلش حُظ٢ طٔخْٛ ك٢ ٓ٘غ حٝ طو٤َِ حُؼٍَ حُ٘خطؾ ػٖ حُلؼخ٤ُخص حُ

حػخىس حٓظؼٔخُٜخ. ٛيكض ٌٛٙ حُيٍحٓش ح٠ُ ٓؼخُـش ٗٔخًؽ ٖٓ ح٤ُٔخٙ حُِٔٞػش ) ح٤ُٔخٙ حُؼخىٓش ٤ٓٝخٙ 

( ك٢ ػ٤ِٔش AlCl3-PAMؿ٤َ ػؼ١ٞ )-حلاٜٗخٍ حُِٔٞػش( رخٓظؼٔخٍ حُز٤َُٞٔ حًَُٔذ ػؼ١ٞ

 . حُظِز٤ي

ش )ِٓق ٣ًٍِٞي ػؼ٤ُٞ٣َٞٔ حًَُٔذ ح١ٌُ ٣ظٌٕٞ ٖٓ ٓخىس ؿ٤َطؼٔ٘ض حُيٍحٓش طلؼ٤َ حُز

( ٝٓخىس ػؼ٣ٞش )حُز٤َُٞٔ( رخُوِؾ حُل٣ِ٤خث٢، ٝهي حٓظؼَٔ حُٔـَٜ حلاٌُظ٢َٗٝ حُيه٤ن حلا٤ُّ٘ٔٞ

(SEM( ُِظؤًي ٖٓ طـخْٗ حُو٤ِؾ ٝٓط٤خك٤ش حلاشؼش طلض حُلَٔحء )FT-IR اً طْ حؿَحء حُظـخٍد .)

ص ًَٓش ػ٢ِ ٝ ٓشَٝع حُٔوظز٣َش ُ٘ٔخًؽ ٖٓ ح٤ُٔخٙ حُؼخىٓش ٢ٛٝ ٓلطش ٓؼخُـش ح٤ُٔخٙ ُٔـٔغ ٤ًِخ

 ٓـخ١ٍ ٓلطش كٔيحٕ ًٌُٝي ٗٔخًؽ ٤ٓخٙ ِٓٞػش ٖٓ ه٘خس َٜٗ حُو٘يم ٝه٘خس شؾ حُزظَس، حً ؽزن

ًُٝي ٖٓ هلاٍ حٓظؼٔخٍ ٜٓ٘ـ٤ش ٓطق  Design Of Experimentsظـخٍد حلاكظخث٢ طظ٤ْٔ حُ

 Centralرط٣َوش حُظظ٤ْٔ ح١ًَُِٔ حًَُٔذ Response Surface Methodology حلآظـخرش 

Composite Design  حُظ٢ طؼط٢ ًٗٔٞؽ ٣ٍخػ٢ ٣ظٌٕٞ ٖٓ  ٝٗٞػٜخ حُظـخٍدُظلي٣ي ػيى

حُٔٔظوِش  ٔظـ٤َحصٓؼخىلاص ٓظؼيىس حُليٝى ٖٓ حُيٍؿش حُؼخ٤ٗش ُِظ٘زئ رخلإُحُش ًُٝي ريلاُش حػ٘خٕ ٖٓ حُ

حُظَٝف ُِٞطٍٞ ح٠ُ  أكؼَ ٢ٛٝ ؿَػش حُز٤َُٞٔ حًَُٔذ ٝحلاّ ح٤ُٜيٍٝؿ٢٘٤ ٝرخُظخ٢ُ ٓؼَكش

حُحُش ُِِٔٞػخص. ٝشِٔض حُيٍحٓش ه٤خّ حلاّ ح٤ُٜيٍٝؿ٢٘٤ ٝ حُؼٌٍٞس ٝحُٔٞحى حُظِزش حُؼخُوش حكؼَ 

ح٤ٔ٤ٌُخث٢ ُلأًٝٔـ٤ٖ ٝحُٔظطِذ حُل١ٞ٤ ُلأًٝٔـ٤ٖ ٝحُلٞٓلخص ٝحُ٘ظ٣َض  ح٤ٌُِش ٝحُٔظطِذ

 .ُ٘ٔخًؽ ح٤ُٔخٙ حُِٔٞػش ٝح٤ُٔخٙ حُؼخىٓشٝحُ٘ظَحص 

حُحُش ك٢ ٓلطش حُٔؼخُـش ُٔـٔغ ٤ًِخص ػ٠ِ حً كووض ح أظَٜص حُ٘ظخثؾ ًلخءس حُز٤َُٞٔ ك٢ حُٔؼخُـش، 

ًَٓش ػ٢ِ ٌَُ ٖٓ حُؼٌٍٞس ٝحُٔٞحى حُؼخُوش حُظِزش ح٤ٌُِش ٝحُٔظطِذ حُل١ٞ٤ ُلأًٝٔـ٤ٖ ٝحُٔظطِذ 

 2.5ػ٠ِ حُظٞح٢ُ ػ٘ي حُـَػش  %84.97% 84.3ٝٝ %92.4ٝ %97ح٤ٔ٤ٌُخث٢ ُلأًٝٔـ٤ٖ 

 2.5ػ٘ي حُـَػش % 97.19ػ٠ِ حُحُش ، حٓخ حُلٞٓلخص كووض ح7ِٓـْ/ُظَ ٝحّ ٤ٛيٍٝؿ٢٘٤ 

ِٓـْ/ُظَ ٝحّ  2.5حُـَػش ، كؼلا ػٖ حُ٘ظ٣َض ٝحُ٘ظَحص اً كووض 9.8ِٓـْ/ُظَ ٝحّ ٤ٛيٍٝؿ٢٘٤ 

 ػ٠ِ حُظٞح٢ُ.  % 98.24ٝ %99.96حكؼَ حُحُش  ٤ٛ4.1يٍٝؿ٢٘٤ 
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                                                                                Summary الخلاصة

حُحُش ُِؼٌٍٞس ًخٗض  ًٔٞؽ ٓشَٝع ٓـخ١ٍ ٓلطش كٔيحٕ حٕ أػ٠ِحظَٜص ٗظخثؾ حُٔؼخُـش  ُ٘

 % 98-96، ٝحُٔٞحى حُؼخُوش حُظِزش ح٤ٌُِش 7ِٓـْ/ُظَ ٝحّ ٤ٛيٍٝؿ٢٘٤  7.5ػ٘ي ؿَػش 93.3%

، ٝحُٔظطِذ ح٤ٔ٤ٌُخث٢ ُلأًٝٔـ٤ٖ 9.8-7ِٓـْ/ُظَ ٝحّ ٤ٛيٍٝؿ٢٘٤ ٣ظَحٝف ر٤ٖ  7.5ػ٘ي حُـَػش 

ِٓـْ/ُظَ ٝحّ  7.5ػ٠ِ حُظٞح٢ُ ػ٘ي ؿَػش  % 80.5ٝ% 87ٝحُٔظطِذ حُل١ٞ٤ ُلأًٝٔـ٤ٖ ًخٗض 

ِٓـْ/ُظَ ٝحّ  10ػ٘ي حُـَػش  %97.04كون حكؼَ حُحُش، حٓخ حُلٞٓلخص ٢7 ح٤ُٜيٍٝؿ٤٘

ِٓـْ/ُظَ ٝحّ  3.96ٝ 5ػ٘ي حُـَػش  %98.3، حٓخ حُ٘ظ٣َض كون حكؼَ حُحُش ٤ٛ9يٍٝؿ٢٘٤ 

ِٓـْ/ُظَ  5ػ٘ي حُـَػش % 98.76ػ٠ِ حُظٞح٢ُ، ٝحُ٘ظَحص ٓـَ حػ٠ِ حُحُش  7ٝ ٤ٛ5يٍٝؿ٢٘٤ 

 ، 9ٝحّ ٤ٛيٍٝؿ٢٘٤ 

لخءس حُز٤َُٞٔ ك٢ حُٔؼخُـش ٤ُِٔخٙ حُِٔٞػش ًُ٘ٔٞؽ ٖٓ ه٘خس شؾ حُزظَس أٜٗخ كووض حُحُش ٝر٤٘ض ٗظخثؾ ً

 1.75ػ٠ِ حُظٞح٢ُ ػ٘ي ؿَػش  %94.7ٝ% 96.7ٌَُ ٖٓ حُؼٌٍٞس  ٝحُٔٞحى حُؼخُوش حُظِزش ح٤ٌُِش 

 1.75ػ٘ي ؿَػش % 76.19ًخٗض  ، ٝحُٔظطِذ ح٤ٔ٤ٌُخث٢ ُلأًٝٔـ7ٖ٤ِٓـْ/ُظَ ٝحّ ٤ٛيٍٝؿ٢٘٤ 

ِٓـْ/ُظَ  2.1ػ٘ي ؿَػش  72.2، ٝحُٔظطِذ حُل١ٞ٤ ُلأًٝٔـ٤ٖ %7ٝحلاّ ح٤ُٜيٍٝؿ٢٘٤  ِٓـْ/ُظَ

ِٓـْ/ُظَ ػ٘ي حّ ٤ٛيٍٝؿ٢٘٤،  1.75ػ٘ي حُـَػش  % 85.89، ٝحُلٞٓلخص 7ٝحلاّ ح٤ُٜيٍٝؿ٢٘٤ 

كووض حػ٠ِ اُحُش  4.1ِٓـْ/ُظَ ٝحلاّ ٤ٛيٍٝؿ٢٘٤  1.75أٓخ حُ٘ظ٣َض ٝحُ٘ظَحص كخٕ حُـَػش  

 حُظٞح٢ُػ٠ِ % 73.3ٝ 79%

ػ٘ي كيٝى % 93.3حظَٜص ٗظخثؾ ٓؼخُـش ح٤ُٔخٙ حُِٔٞػش َُٜ٘ حُو٘يم حٕ حُؼٌٍٞس كووض حػ٠ِ حُحُش 

ػ٠ِ حُظٞح٢ُ، حٓخ حُٔٞحى حُؼخُوش حُظِزش ح٤ٌُِش  كوي  9ٝ 7ِٓـْ/ُظَ ٝحّ ٤ٛيٍٝؿ٢٘٤  3ٝ 3.2حُـَػش 

ُحُش ُِٔظطِذ ، ٝحلا7ِٓـْ/ُظَ ٝحّ ٤ٛيٍٝؿ٢٘٤  2.5ػ٘ي حُـَػش % 96.9ٓـِض حهظ٠ حُحُش 

ػ٠ِ حُظٞح٢ُ ػ٘ي % 80.57ٝ% 84.84ح٤ٔ٤ٌُخث٢ ُلأًٝٔـ٤ٖ ٝحُٔظطِذ حُل١ٞ٤ ُلأًٝٔـ٤ٖ ًخٗض 

ِٓـْ/ُظَ ٝحّ  2.5، حٓخ حُلٞٓلخص ػ٘ي حُـَػش 7ِٓـْ/ُظَ ٝحلاّ ح٤ُٜيٍٝؿ٢٘٤  2.5ؿَػش 

٢ ِٓـْ/ُظَ ٝحّ ٤ٛيٍٝؿ٤٘ 2ٝحٕ حُ٘ظ٣َض ػ٘ي حُـَػش  ،%99.3رِـض حػ٠ِ حُحُش  ٤ٛ7يٍٝؿ٢٘٤ 

 7ِٓـْ/ُظَ ٝحّ ٤ٛيٍٝؿ٢٘٤  2.5ك٢ ك٤ٖ ٓـِض حُ٘ظَحص ػ٘ي حُـَػش  ،%42ٓـَ حُحُش رِـض  5

 . %35.77حػ٠ِ حُحُش 

ػٖٔ حُٔٞحطلخص حُو٤خ٤ٓش  أؿِزٜخ ًخٗض  حُظَح٤ًِ حُظ٢ كووظٜخ حُٔؼخُـش ُ٘ٔخًؽ ح٤ُٔخٙ حُؼخىٓش ٕ  ا

 ش.حلأٍى٤ٗش ٝح٣ٍُٞٔش ُظظ٣َق ح٤ُٔخٙ حُؼخىٓش ح٠ُ حُٔٔطلخص حُٔخث٤

حُظِز٤ي ك٢ ٓؼخُـش ح٤ُٔخٙ حُِٔٞػش، -ًلخءس حُز٤َُٞٔ ك٢ ػ٤ِٔش حُظوؼ٤َ رَٛ٘ض ٗظخثؾ ٌٛٙ حُيٍحٓش ػ٠ِٝ

ٝحظَٜ حُظل٤َِ حلاكظخث٢ ُلآظـخرش ٓؼخىلاص حُظ٘زئ حُوخطش رٌَ ًٗٔٞؽ ٝىهش ٌٛٙ حُٔؼخىلاص 

Rحػظٔخىح ػ٠ِ ه٤ٔش 
2

ص ػخ٤ُش ٖٓ حٌُلخءس.حُؼٌٍٞس رٔٔظ٣ٞخ ربُحُشٝحُٔظزو٢، حً ًخٗض ٓؼيلاص حُظ٘زئ  
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Summary 

Summary: 

Water is one of the most important resources to support life on 

earth. The awareness and understanding to the effect of pollution and the 

increase in need for water resources lead to find effective methods to 

reduce or prevent the harmful behaviors towards the environment and reuse 

important resources. The aim of this study is to treat samples of different 

types of polluted water (swage and rivers) utilizing the compost organic-

inorganic polymer (AlCl3-PAM) in the flocculation process.  

The study included the preparation of the composite polymer that 

consists of an inorganic material (aluminum chloride) and an organic 

material (polymer) by physical mixing, to ensure the homogeneity of the 

mixture, scanning electron microscopy (SEM) and infrared spectroscopy 

(FT-IR) were used for analysis and validation. laboratory experiments were 

conducted to swage samples from university of Basrah Qarmat ali campus 

and Hamdan wastewater treatment plants and samples from Al-Khandaq 

river and Shatt albasrah channel. 

 Statistical design of experiment applied through the response 

surface methodology with central compost design to determine the number 

and type of experiments to that give a mathematical model consisting of 

polynomial second-degree equations to predict the removal of pollutants in 

terms of two independent factors, the dose of the compost polymer and pH, 

thus knowing the optimal conditions to reach the best removal. This study 

included measuring the pH, turbidity, total suspended solids, chemical 

oxygen demand, biological oxygen demand, phosphates, nitrites and 

nitrates. 

Results showed the efficiency of the polymer in the treatment 

process, it achieved an optimum removal in the treatment plant of the 

Qarmat Ali Colleges Complex for turbidity, total suspended solids, BOD, 

COD, and 97%, 92.4%, 84.3%, 84.97%, and respectively at a dose of 2.5 
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Summary 

mg/L and pH of 7, whereas phosphates achieved the highest removal of 

97.19% at a dose of 2.5 mg / L and a pH of 9.8, nitrite and nitrates, at the 

dose of 2.5 mg / L and pH 4.1, achieved the best removal of 99.96% and 

98.24%, respectively. 

The treatment results of the Hamdan sewage samples showed 

that the maximum turbidity removal was 93.3% at a dose of 7.5 mg/L and 

pH 7, and the total solid suspended solids was 96-98% at the dose of 7.5 

mg/L and pH ranged between 7-9.8, and the chemical oxygen demand and 

biochemical oxygen demand were 87% and 80.5% respectively at dose 7.5 

mg/L and pH 7, phosphate achieved the best removal of 97.04% at dose of 

10 mg/L and pH 9, while nitrite achieved the best removal 98.3% at dose 5 

and 3. .96 mg/L and pH 5 and 7 respectively, and nitrates recorded the 

highest removal of 98.76% at the dose of 5 mg/L and pH 9. 

The results of the polymer efficiency in treating polluted water 

for samples from Shatt al-Basrah channel showed that it achieved removal 

of both turbidity and total solid suspended solids 96.7% and 94.7%, 

respectively at a dose of 1.75 mg/Land pH 7, and the chemical oxygen 

demand was 76.19% at a dose of 1.75 mg. PH 7, biological oxygen demand 

of 72.2% at a dose of 2.1 mg/L, pH 7, phosphate 85.89% at dose of 1.75 

mg/L at pH, and as for the nitrite and nitrate, a dose of 1.75 mg/L and pH 

4.1 achieved the highest removal% 79 and 73.3%, respectively. 

The results of the polluted water treatment of the Al-Khandaq 

River showed that the turbidity achieved the highest removal of 93.3% at 

the dose limits of 3.2 and 3 mg/L and pH 7 and 9 respectively, while the 

total solid suspended solids recorded the maximum removal of 96.9% at 

the dose of 2.5 mg/Land pH 7. The removal of the chemical oxygen 

demand and the oxygen biological oxygen demand were 84.84% and 

80.57%, respectively at the 2.5 mg / L dose and the pH 7, the phosphate at 

the 2.5 mg / L dose and the pH 7 reached the highest clearance of 99.3%, 
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Summary 

and the nitrite at the 2 mg / L dose. L and pH 5 were reported to have a 

clearance of 42%, while nitrate at the dose of 2.5 mg / L and pH 7 was 

recorded with the highest removal of 35.77%. 

The results of the current study have proven the hybrid polymer 

efficiency in the coagulation-flocculation process in polluted water 

treatment. The statistical analysis of the response showed the prediction 

equations for each model and the accuracy of these equations depending on 

the value of R
2
 and residual, the prediction equations for the removal of 

turbidity was significant.  

 


