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إعداد 

إيمان بنت عبدالرحمن بن محند آل منير عسيري 

المستخلص 

ىزا  و ٍؼبىدخ ٍُبٓ اىظشف اىظْبػٍ اىَُبٓ اىظبىحخ ىيششة خىدحرشمض اهزَبً اىجبحثُِ ػيً اىسْىاد الأخُشح ٌ ف
 : ضَْذ اىذساسخ اىفؼبىُبد اِرُخد
ثلاثٍ إَثُو الأٍُِ : ٍغ موٍ ٍِ PVCَىُّخ ثذػبٍخ ٍِ لأٍجبدلاد ااه ورىطُف اىؼذَذ ٍِ رحضُشاُّخ إٍل .1

 .َِ وإَثبّىه الأٍُِ وإَثُيُِ ثْبئٍ الأٍُِ وخلاَنىه الاَثُو
 0.016±0.242 ثُِ د ــــــــَىُ اىنيىسٌثبىْسجخ ىفظو أ ىيزىىُفبد قُذ اىذساسخ اىسؼخ اىزجبدىُخ الأَىُّخ رشاوحذ .2

SD - 0.355±0.190   meq g
-1

   
قُذ اىذساسخ فٍ  P10 Bو  P10 A ٍخزبسحاهرىطيذ اىذساسخ إىً إٍنبُّخ اسزخذاً اىَْظ الاسزبرُنٍ ىزىىُفبد  .3

َخ أٍنِ  دساسخ حشكوٍِ ثٌ  .فظو ورقذَش أَىّبد اىجضٍىس واىنبدٍُىً واىضئجق ٍِ الأوسبط اىَبئُخ اىَخزيفخ
إٍنبُّخ رغجُق اىزىىُفبد قُذ أوضحذ اىْزبئح ىقذ و P10 Bو  P10 Aوٍُنبُّنُخ ػَيُخ اىفظو ثبسزخذاً 

أُ أَىّبد اىجضٍىس اىثلاثٍ واىنبدٍُىً واىضئجق اىثْبئٍ واىذساسخ فٍ اسزخلاص رشمُضاد ٍزْبهُخ اىظغش ٍِ 
مَب . َىُ فيضي ٍزَثيخ فً رنىَِ ٍزشامجبد أُّىُّخ ىنو أ ػَيُخ اىفظو ىُسذ سشَؼخ ورزٌ فٍ ػذح خغىاد 

 .P10 Bأػيً ٍِ  P10 Aأُ مفبءح اىزىىُفخ  أوضحذ اىذساسخ
اىَخزيفخ  (Kinetics of Separation Process)ه اىَؼجشح ػِ حشمُخ ػَيُخ اىفض رٌ رغجُق اىؼذَذ ٍِ اىَْبرج .4

وٍِ ثٌ  .ػيً اىزىىُفبد قُذ اىذساسخ سَشْجُشجو B-Vَّىرج خشخشَِ وداً َّىرج وَجش ٍىسط ولاثبسزخ
 .لأَىُ اىَفظىه قُذ اىذساسخ ٍِ اىىسظ اىَبئً ثىاسغخ اىظْف اىثبثذأٍنِ رحذَذ حشمُخ ا

-D َّىرج َىّبد قُذ اىذساسخ ٍثو َّىرج لاّدَبَش و فشّذىش ورٌ رغجُق ػذح َّبرج ىذساسخ رأثُش رشمُض الأ .5

R.  وأوضحذ اىْزبئح وخىد ادٍظبص ورنىَِ عجقخ أحبدَخ اىفظو ػيً سغح اىزىىُفبد قُذ اىذساسخ ٍغ
وىقذ  وخىد ٍىاقغ غُش ٍشجؼخ ػيً سغح اىظْف اىثبثذ وعجقبد ٍزؼذدح ٍِ اىَبدح اىََزضح ػيً سغح اىظيت

 .ٍُنبُّنُخ ٍضدوخخ رزضَِ اىزجبده الأَىٍّ و الادٍظبص ٍؼب فً آُ واحذة رٌ ٌفظو أوضحذ اىْزبئح أُ اه
رقو ثضَبدح دسخخ اىحشاسح وٍِ ثٌ فإُ  P10 Aاىجضٍىس ثىاسغخ اىزىىُفخ  اسزخلاصأُ مفبءح  أوضحذ اىْزبئح .6

ّهب رضداد ثىاسغخ اىزىىُفخ ، فٍ حُِ أ (Exothermic Process) ػَيُخ اىفظو رَثو رفبػو عبسد ىيحشاسح
P10 B رَثو رفبػو ٍبص ىيحشاسح  ساسح وٍِ ثٌ فإُ ػَيُخ اىفظوٍغ صَبدح دسخخ اىح(Endothermic 

Process)اىضئجق ثىاسغخ ملا اىزىىُفزُِ مو ػيً حذح اىنبدٍُىً وائح أُ مفبءح اسزخلاص ،أَضبً أوضحذ اىْذ
وأٍنِ حسبة ثؼض سزخلاص رَثو رفبػو عبسد ىيحشاسح  رقو ٍغ صَبدح دسخخ اىحشاسح وٍِ ثٌ فإُ ػَيُخ الا

مفبءح هب ه P10 A ىً أُ اىزىىُفخ واىزً رشُش إ اىْزبئحػيً  ثْبءً (G, ∆S, ∆H∆)دواه اىذَْبٍُنب اىحشاسَخ 
رقذَش  فظو واسزشخبع و فٍ فً ػَىد مشوٍبرىخشافً  P10 Aرؼجئخ اىزىىُفخ  رٌ فقذ  P10 Bأفضو ٍِ 

ٍُبٓ فً   %110-102و  %105-90ثْسجخ اسزشخبع رشاوحذ ثُِ  دٍُىً واىضئجق أَىّبد اىجضٍىس واىنب
 .اىظْجىس واىظشف اىظْبػٍ ػيً اىزىاىٍ

رىطيذ اىذساسخ إىً إٍنبُّخ فظو اىؼذَذ ٍِ اىنبرُىّبد والأُّىّبد غُش اىؼضىَخ فٍ الأوسبط اىَبئُخ  .7
أُّىُ ومبرُىُ  ورحذَذ صٍِ اسزجقبء مو P4ىزىىُفخ ثبسزخذاً رقُْخ اىنشوٍبرىخشافُب الأَىُّخ والأػَذح اىَؼجأٓ ثب

 . قُذ اىذساسخ
رٌ رغجُق رقُْخ اىنشوٍبرىخشافُب الأَىُّخ فٍ رقذَش ثؼض الأُّىّبد اىَىخىدح فٍ ٍُبٓ اىششة اىَؼجأٓ ٍحيُبً  .8

ىيششة إر ردبوصد  اىؼُْبدوأوضحذ اىذساسخ ػذً طلاحُخ ثؼض  ٍينخ اىؼشثُخ اىسؼىدَخًواىَسزىسدح ىو
لأدًّ ىزىاخذ الأُّىّبد فٍ ٍُبٓ اىششة وفقبً ىيَْظَبد واىهُئبد اىقُبسُخ اىَؼشوفخ، وأشبسد الأقظً وا اىحذ

ٍغ ٍب هى ٍنزىة ػيً اىَيظق رشمُضاد الأُّىّبد اىَقبسخ  ّسجخ حُىد فٍ اىْزبئح مزىل إىً رجبَِ واضح
 .َىُّخَىّبد ثبىنشوٍبرىخشافُب الأاىخبسخٍ ىنو ػجىح وقذ رٌ رقذَش رشمُض الأُ

  .ىغشَقخ واىؼَىد اىَسزخذً فٍ اىذساسخػبىُخ ه أشبسد ّزبئح اىزقٌُُ اىزحيُيٍ إىً مفبءح .9
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Abstract 

 
Heavy metals represent a class of chemicals that occurs in a minute concentration in 

natural biological systems and exerts beneficial or harmful effects on plant, animal and 

human life. Thus, the overall work of the present thesis can be summarized as follows: 

i. Various PVC blends were fully characterized. The exchange capacity of PVC blends 

towards Cl
-
 ions in aqueous media was in the range 0.242±0.016-0.355±0.190 meq/g 

solid sorbent. 

ii. Two selected PVC blends were applied for complete retention of traces of Bi 
3+

, Cd 
2+

 

and Hg
2+

 ions from aqueous iodide media. The kinetics of retention of Bi 
3+

 and Cd 
2+

 

ions by the selected PVC blends revealed that the uptake of Bi 
3+

, Cd 
2+

 and Hg
2+

 ions 

followed the first–order rate equation with an overall rate constant k in the range 0.032 – 

0.022  h
-1

. The uptake of the tested metal ions by PVC—NHCH2CH2 (CH3)3N
+
.I

- blend 

was better and faster than that of PVC—NHCH2CH2 (CH3)3 N
+
.OH

-
 blend. Moreover, 

the dependence of extraction on the counter ion can be explained via an "ion exchange 

extraction" mechanism. The sorption data of Bi 
3+

, Cd 
2+

 and Hg
2+

 ions by the used PVC 

blends fit well with Langmuir, Freundlich and Dubinin-Radushkevich (D-R)- type 

sorption isotherm models. 

iii. The thermodynamic parameters (ΔH, ΔS and ΔG) of Bi 
3+

, Cd 
2+

 and Hg
2+

 retention by 

PVC blends were determined from the plots of ln Kc versus 1/T for the investigated ions. 

iv. Quantitative sorption and recovery percentages of Bi 
3+

, Cd 
2+

 and Hg
2+

 ions from 

fresh and industrial wastewater by PVC—NHCH2CH2 (CH3)3N
+
.I

-
 blend packed 

column were determined. 

v. The ion chromatography employing polyvinyl alcohol with quaternary ammonium 

groups (6.1006.520 Mtrosep A Supp 5) as stationary phase packed column was 

applied for the analysis of the selected anions F
-
, Cl

-
 , Br

 -
, NO2

-
, NO3

-
, PO4

-3
 and 

SO4
-2

 in local (31 samples) and imported (10 samples) drinking water marketed in 

Saudi Arabia. The results revealed disagreement between the values obtained and 

the claimed values for the halide content. 

vi. Finally, the performance of the employed ion chromatography method for analysis of F
-
, 

Cl
-
, Br

-
, NO2

-
, NO3

-
, PO4

-3
 and SO4

-2
 ions was critically determined. Moreover, the 

analytical performance of the column used was also determined from the calculated 

values of the number (N) and the height equivalent of the theoretical plates (HETP), the 

separation factor (Rs) and the asymmetry (As) factors for the tested anions. 
 


