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69..........................................................................................رشر١ت الإػبفخ  

ٌّؼمذ اٌجض٠ئ١خ اٌظ١غخ ١١ٓرؼ Al-8-hydroxyquinoline  .......................................73  

73........................................................................................ث١ش لبْٔٛ رحم١ك  

41................................................. الصىدٌىم ثٍىكاربامات ثىائً اٌثٍل ثىائً -4-3  

ٌّؼمذ اٌـ١ف١خ اٌذساسبد-4-3-7 Cu-diethyl dithiocarbamate  ...........................72            



72................................................................................. ظشٚف رى٠ٛٓ اٌّؼمذ  

   73  ....................................................................س اٌـٛي اٌّٛجٟ إٌّبستإخز١ب
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 الــمــلــخــص

ػٍٝ اٌشغُ ِٓ اٌزمذَ اٌزىٌٕٛٛجٟ اٌٙبئً فٟ ؿشق اٌزحب١ًٌ اٌّخزٍفخ فٟ ج١ّغ 

ِجبلاد اٌزح١ًٍ اٌح٠ٛ١خ ٚاٌظح١خ ٚاٌى١ّ١بئ١خ ثئسزخذاَ أجٙضح دل١مخ ِضً أجٙضح ل١بط 

ؿ١ف الإِزظبص اٌزسٞ ٚأٔٛاع اٌجٛلاسٚجشافٟ ٚخلافٗ ٌم١بط اٌزشاو١ض اٌذل١مخ ثذلخ 

لا ٔفسٗ ِخ ِٓ و١ّب٠ٚبد ٚغ١ش٘ب ، إلا أٔٗ فٟ اٌٛلذ ػب١ٌخ ٚوزٌه لٍخ اٌّزـٍجبد اٌلاص

٠ضاي إسزخذاَ ؿشق الإسزخلاص ثبٌّز٠جبد فٟ رشو١ض اٌفٍضاد ِٓ اٌّحب١ًٌ لجً 

ل١بسٙب ثـشق اٌزحب١ًٌ ا١ٌٍٔٛخ ٚاٌـ١ف١خ ثئسزخذاَ الأجٙضح اٌّزبحخ ِؼ١ٍّب ِضً جٙبص 

.اٌـ١ف اٌؼٛئٟ رـجك ػٍٝ دسجخ وج١شح ِٓ اٌذلخ ٚاٌحسبس١خ  
 

سبُ٘ رؼذد أٔٛاع اٌّزظلاد ٚاٌّز٠جبد اٌّسزخذِخ ٌزى٠ٛٓ اٌّشوجبد اٌّؼمذح ٚلذ 

زم١ٕخ ػٍٝ إٔزشبس ٘زا إٌٛع ِٓ اٌزح١ًٍ ثبلإػبفخ إٌٝ اٌٚسٌٙٛخ ٘زا الأسٍٛة ِٓ 

ص٠بدح إٔزمبئ١خ ثؼغ اٌّزظلاد ٌزغـٟ أوجش ػذد ِٓ اٌفٍضاد ٚص٠بدح حسبس١زٙب 

رضداد أ١ّ٘زٙب فٟ دساسخ وبفخ  ٌٍزشاو١ض اٌذل١مخ ٚفٟ ٚجٛد ػٕبطش آخشٜ ٚاٌزٟ

.اٌّجبلاد اٌج١ئ١خ   
 

ٚرؼشع ٘زٖ اٌشسبٌخ إسزخذاَ ؿش٠مخ الإسزخلاص ثبٌّز٠جبد اٌؼؼ٠ٛخ فٟ فظً 

 .ٚرمذ٠ش رشو١ض ثؼغ اٌؼٕبطش اٌضم١ٍخ ِٓ اٌّحب١ًٌ 
 

رزىْٛ اٌشسبٌخ ِٓ أسثؼخ فظٛي ، ٟٚ٘ اٌّمذِخ ، اٌذساسبد اٌسبثمخ ، اٌزجبسة ٚ

.ٌّٕبلشخ اٌؼ١ٍّخ ، إٌزبئج ٚا  

 
 الفصل الأول :

ثبٌّز٠جبد اٌؼؼ٠ٛخ  الاسزخلاصرشًّ ِمذِخ ػبِخ ػٓ ؿش٠مخ ٚ ....اٌّمذِخ 

أٔٛاع ِخزٍفخ ِٓ اٌّزظلاد فٟ شزٝ اٌّجبلاد اٌزح١ٍ١ٍخ ٚػشجذ اٌّمذِخ  ٚإسزخذاَ

.ػٍٝ أ١ّ٘خ دساسخ اٌفٍضاد اٌضم١ٍخ ٚألسبِٙب أ٠ؼب  



 

 الفصل الثا وً:

رٕبٚي اٌفظً اٌضبٟٔ ِٛجضا ػٓ أُ٘ اٌذساسبد اٌسبثمخ ػٍٝ الإسزخلاص ثبٌّز٠جبد 

وّب  ثظفخ ػبِخ ٌّؼشفخ خظبئظٙب ٚاٌؼٛاًِ اٌّؤصشح ػٍٝ رىْٛ ٚإٔزمبئ١خ اٌّؼمذاد 

 ٚاسزخذاِٙباٌزح١ٍ١ٍخ  رٕبٌٚذ اٌذساسبد اٌسبثمخ ػٍٝ اٌّزظلاد ل١ذ اٌذساسخ ٚرـج١مبرٙب

.غ١ش ػؼ٠ٛخ اٌفٟ رمذ٠ش اٌؼٕبطش ٚاٌّشوجبد   

 الفصل الثالث :

٠شزًّ ٘زا اٌفظً ػٍٝ ٚطف ٌـشق رحؼ١ش اٌّحب١ًٌ  … .اٌزجبسة اٌؼ١ٍّخ

فٟ اٌجحش ٚدسجخ ٔمبٚرٙب وّب  ٚاٌىٛاشف ٚاٌّز٠جبد اٌؼؼ٠ٛخ اٌزٟ رُ إسزخذاِٙب

أشزًّ ػٍٝ ٚطف ٌـشق رحؼ١ش اٌّحب١ًٌ اٌم١بس١خ اٌّشجؼ١خ ِٚحب١ًٌ اٌّزظلاد 

.ٚاٌّحب١ًٌ إٌّظّخ اٌّسزخذِخ إٌٝ جبٔت الأجٙضح اٌّسزخذِخ فٟ ٘زا اٌجحش   
 

ٚػشع فٟ ٘زا اٌفظً اٌـشق اٌؼ١ٍّخ اٌّزجؼخ ٌذساسخ رأص١ش ثؼغ اٌزغ١شاد ػٍٝ 

رأص١شاٌزغ١ش رى٠ٛٓ اٌّؼمذاد ِضً pHفٟ   اٌّحب١ًٌ إٌّظّخ ٚاٌّز٠جبد اٌّخزٍفخ ،  

وّب رُ رؼ١١ٓ اٌظ١غخ اٌجض٠ئ١خ ٌٍّؼمذاد اٌّزىٛٔخ ثبٌـشق اٌـ١ف١خ . ٚاٌّزظلاد 

اٌضلاس ٟٚ٘ ؿش٠مخ إٌسجخ اٌجض٠ئ١خ ٚؿش٠مخ اٌزغ١شاد اٌّسزّشح ٚؿش٠مخ ٔسجخ ا١ًٌّ 

رحم١ك لبْٔٛ ث١ش ٌٍّؼمذاد وّب رُ . إٌٝ جبٔت إسزخذاَ ؿشق اٌم١بسبد اٌزٛط١ٍ١خ 

.اٌّزىٛٔخ   

 

( ػٕبطش اٌذساسخ)ـش٠مخ اٌّزجؼخ ٌزمذ٠ش ثؼغ اٌؼٕبطش اٌضم١ٍخ اٌٚأخ١شا رُ ػشع 

.فٟ ١ِبٖ اٌجحش   

 الفصل الرابع :

٠خزض  ٘زا اٌفظً ثؼشع ِٕٚبلشخ إٌزبئج اٌزٟ رُ اٌزٛطً إ١ٌٙب ثئسزخذاَ 

dithizone ،8-hydroxyquinolineاٌّزظلاد اٌضلاس    ، sodium diethyl 

dithiocarbamate   .  



 

 اٌفٍض٠خ أجش٠ذ دساسخ ؿ١ف١خ ٌزحذ٠ذ أٔست اٌظشٚف اٌّلائّخ ٌزى٠ٛٓ اٌّؼمذاد -

λmaxاٌّزىٛٔخ ث١ٓ اٌؼٕبطش اٌضم١ٍخ ل١ذ اٌذساسخ ٚاٌّزظلاد اٌسبثمخ ٚرحذ٠ذ  ٚرٌه  

pH ثذساسخ ثؼغ اٌّزغ١شاد ِضً رأص١ش اٌّز٠جبد اٌّخزٍفخ ٚاٌزغ١ش فٟ حٍٛي ٚرأص١ش اٌّ 

.إٌّظُ ٚرأص١ش رزبثغ  الإػبفخ   

رُ رؼ١١ٓ اٌظ١غخ اٌجض٠ئ١خ ٌٍّؼمذاد - اٌّزىٛٔخ ثئسزخذاَ ؿش٠مخ إٌسجخ اٌفٍض٠خ  

.اٌجض٠ئ١خ ٚؿش٠مخ اٌزغ١شاد اٌّسزّشح ٚؿش٠مخ ٔسجخ ا١ًٌّ صُ اٌم١بسبد اٌزٛط١ٍ١خ   

 .رُ دساسخ ِذٜ رحم١ك رشو١ض اٌّؼمذاد اٌّزىٛٔخ ٌمبْٔٛ ث١ش  -
 

 :إٌزبئج ِب ٠ٍٟ ٚلذ أظٙشد 

 dithizone   أولا:   إستخذام

رُ دساسخ أؿ١بف ِؼمذاد  - Pb ،Cd   ، Hg ِغ   dithizone اٌحبٌخ رُ  ٖٚفٟ ٘ز 

dithizoneرى٠ٛٓ ِؼمذاد  ِجبششح دْٚ اٌحبجخ إٌٝ إػبفخ اٌّحب١ًٌ إٌّظّخ ،  

.ثئسزخذاَ اٌّز٠جبد اٌّخزٍفخ   

 

وّب رُ دساسخ رؼ١١ٓ اٌظ١غخ اٌجض٠ئ١خ  ٌّؼمذاد رٍه اٌفٍضاد ثئسزخذاَ وبفخ  -

1M:1Lاٌـشق ٚاٌزٟ أظٙشد ج١ّؼٙب أْ ٔسجخ إسرجبؽ اٌفٍض ِغ اٌّزظٍخ ٟ٘ ٔسجخ   .  

وّب أصجزذ اٌذساسخ ٚجٛد ػلالبد خـ١خ ث١ٓ اٌزشو١ض ٚالإِزظبط١خ اٌؼٛئ١خ  -

سجخ ٌٍفٍضاد اٌّخزٍفخ ٚوبٔذ ػٍٝ إٌحٛ فٟ ِذٜ ِٕبست ِٓ اٌزشاو١ض ثبٌٕ( لبْٔٛ ث١ش )

ppm :Pb ، Cd : 0-5 ppm،: 8-23 ppm  Hg 25-0اٌزبٌٟ  وّب ثٍغذ وفبءح   . 

% 102-100، % 110-95، % 110-100 الإسزخلاص Pb ٌٍـ   ، Cd  ، Hg ػٍٝ   

.اٌزٛاٌٟ   

 



ٌٚزا ػٕذ دساسخ رى٠ٛٓ اٌّؼمذاد اٌفٍض٠خ رحذ اٌظشٚف اٌحب١ٌخ ٌٛحظ رىْٛ 

dithizoneِؼمذاد   Pb ،Cd ،Hg ِغ   ٌُٚ ٠حذس رٌه ِغ   Cu  ، Fe  ٚ Al   .  

 hydroxyquinoline-8 إستخذام  :ثاوٍا

ِمبسٔخ ثبٌـ  زٌٗٛحظ ر١ّض ٘زا إٌٛع ِٓ اٌّزظلاد ثئرسبع إٔزمبئ١ - dithizone 

Pbح١ش أِىٓ رى٠ٛٓ ِؼمذاد ِغ   ، Cd  ، Cu   ، Hg  ، Fe   ٚ Al فٟ ٚجٛد اٌّز٠جبد  

ثؼغ اٌّحب١ًٌ إٌّظّخ ٌٍزحىُ فٟ ل١ّخ اٌشلُ ا١ٌٙذسٚج١ٕٟ سزخذاَأاٌّخزٍفخ ٚ  ، 

وّب ٌٛحظ  ، ٌٚٛحظ ٚجٛد رشبثٗ ِٓ سٍٛن ثؼغ اٌفٍضاد رجبٖ اٌّز٠جبد اٌّخزٍفخ

λmaxرفبٚد فٟ ل١ُ  . ثبٌٕسجخ ٌٍّز٠جبد اٌّخزٍفخ   
 

رُ رؼ١١ٓ اٌظ١غخ اٌجض٠ئ١خ ٌّؼمذاد اٌفٍضاد اٌّخزٍفخ ثئسزخذاَ ج١ّغ اٌـشق  -

١ؼٙب أْ ٔسجخ إسرجبؽ اٌفٍض ِغ اٌّزظٍخ ٟ٘ ٔسجخ ٚأصجزذ جّ 1M:2L ِب ػذا   Fe   ٚ Al 

1M:3Lح١ش وبٔذ ٔسجخ الإسرجبؽ   .  

ٚجٛد ( لبْٔٛ ث١ش)خ اٌؼلالخ ث١ٓ اٌزشو١ض ٚالإِزظبط١خ اٌؼٛئ١خ سأصجزذ دسا -

hydroxyquinoline-8ػلالخ خـ١خ فٟ ِذٜ ٚاسغ ِٓ اٌزشو١ض ثبٌٕسجخ ٌّؼمذاد  وّب  

ٍٟ٠:   Pb(0-2450 ppm)   ، Cd(0-600 ppm) ،Hg(166-228.64ppm)،Cu(5.5-

19.06 ppm)  ، Fe(0-167.54 ppm)  ، Al(50-190 ppm)   .  

hydroxyquinoline-8ٚثٍغذ وفبءح الإسزخلاص ثئسزخذاَ  ل١ّب ػب١ٌخ ثٍغذ  

% 100حٛاٌٟ  اٌفٍضاد ٚ ٟ٘  ؼظُِغ ِ  Pb(100-102 %)   ، Cd(100-105 %) 

،Hg(105-109 %)    ، Cu(100-110 %)،Fe(100-110 %)   ، Al(102-108 %) ِغ  

.ِخزٍف اٌّز٠جبد اٌؼؼ٠ٛخ اٌّسزخذِخ   

hydroxyquinoline-8ٌٚزا ٠ّىٓ إسزخذاَ  فٟ إسزخلاص ِؼظُ اٌفٍضاد ثىفبءح  

.ػب١ٌخ   

 sodium diethyl dithiocarbamateثالثا : إستخذام  



sodium diethyl dithiocarbamateػٕذ إسزخذاَ  ضاد رحذ لإسزخلاص اٌفٍ 

Cuاٌظشٚف اٌّؼ١ٍّخ ل١ذ اٌذساسخ ٌٛحظ رىْٛ اٌّؼمذ فمؾ ِغ وً ِٓ    ٚ Fe  .  

Cuٚلذ ٌٛحظ رشبثٗ وج١ش فٟ اٌسٍٛن اٌـ١فٟ ٌىً ِٓ  -   ٚ Fe رجبٖ  اٌّز٠جبد  

λmaxاٌّخزٍفخ ، وّب أظٙشد رمبسة ٚاػح فٟ ل١ُ  .ِغ ِخزٍف اٌّز٠جبد    

Cu دساسخ رؼ١١ٓ اٌظ١غخ اٌجض٠ئ١خ ٌّؼمذاد ذأصجز -   ٚ Fe ثئسزخذاَ اٌـشق   

1M:2L اٌّخزٍفخ أْ ٔسجخ إسرجبؽ اٌفٍض ِغ اٌّزظٍخ ٟ٘ ثٕسجخ  ثبٌٕسجخ ٌّؼمذ  Cu   

ٚ1M:3L ثبٌٕسجخ   Fe  .  

ٌٚٛحظ ٚجٛد ( لبْٔٛ ث١ش)بط١خ اٌؼٛئ١خ ظٚدسسذ اٌؼلالخ ث١ٓ اٌزشو١ض ٚالإِز -

ِٓ  ّذٜاٌػلالخ خـ١خ فٟ  1.5-4.0 ppm ٌٍـ ثبٌٕسجخ  Cu  ٚ 1.5-4 ppm ٌٍـ  ثبٌٕسجخ  Fe 

. 

ٚثٍغذ وفبءح الإسزخلاص   - 100-118 % ٌٍـ   Cu   ، 100-112% ٌٍـ   Fe ِغ  

.ِخزٍف اٌّز٠جبد   

ػٕذ اٌظشٚف اٌّؼ١ٍّخ ل١ذ اٌذساسخ أْ إسزخذاَ  ِٗٓ اٌذساسبد اٌسبثمخ ٠زؼح أٔ 8-

hydroxyquinoline أفؼً ِٓ   dithizone،Na-diethyldithiocarbamate فٟ  

.إسزخلاص اٌفٍضاد   

ؼ١١ٓ رشو١ض اٌؼٕبطش اٌضم١ٍخ رحذ اٌذساسخ فٟ ١ِبٖ اٌجحش الأحّش فٟ وزٌه رُ ر

Fe (4.000 ppb)اٌٍّّىخ اٌؼشث١خ اٌسؼٛد٠خ فٛجذ أْ  ٠حزً اٌزشر١ت الأٚي  ١ٍ٠ٗ  

Pb(2.800 ppb) أِب   Cu (0.989 ppb) ف١حزً اٌّشرجخ اٌضبٌضخ  صُ   Cd (0.640)  

خ١شا أٚ Hg (0.003) .ا١ٌّبٖ اٌشبؿئ١خ  اٌزٞ ٠ؼذ ألً اٌؼٕبطش رٛاجذافٟ   
 

ٚرٕزٙٝ اٌشسبٌخ ثٍّخض شبًِ ثبٌٍغخ اٌؼشث١خ ٚآخش ثبٌٍغخ الإٔجٍض٠خ ٌىً ِب رُ 

.دساسزٗ إٌٝ جبٔت أُ٘ اٌّشاجغ الأجٕج١خ ٚاٌؼشث١خ اٌزٟ رُ الإسزؼبٔخ ثٙب   

 



Summary 

In spite of the high technology in  the analytical methods of 

analysis in different fields: including Biochemical , Biological and 

chemical studies,using the more sensitive instruments such as 

atomic absorption spectrometry and different types of Polarography 

and chromatography , the use of spectrophotometric methods of 

analysis using solvent extraction and complexation with some 

ligands still applied at a high rate in different laboratories . 

The presence of numerous types of ligands and organic solvents 

helped in the wide spread of the use of such technique , in addition 

to its sensitivity and selectivity to cover a wide range of metals in 

different solutions and different concentrations . 

The present thesis describes the use of solvent extraction 

technique for preconcentration and determination of some heavy 

metals in solutions , and their application to sea water of the Red 

Sea Kingdom of Saudi Arabia . Finally , it covered the objective 

aim of this work . 

The thesis comprises four chapters . 

Chapter I : INTRODUCTION 

This chapter comprises general introduction to the different 

methods and types of solvent extraction using different types of 

ligands , solvents , buffer solutions,and their application in 

different analytical aspects as:Biological,Environmental and 

Industrial uses . this chapter also tacklets importance of heavy 

metals, their different classes and Biological functions . 



 

Chapter II : LITERATURE   SURVEY 

This chapter includes coincise account on the literature cited on 

the solvent extaction in general ,using different ligands and 

organic solvents . It also discusses the important factors affecting 

the form-ation of different chelating complexes. 

Literature review also includes the previous studies on the studied 

ligands  including , dithizone , 8-hydroxyquinoline and Na-diethyl 

dithiocarbamate , in addition to their analytical applications and 

their use in the determination and separation of different heavy 

metals in a variety of samples and materials. 

Chapter III : EXPERIMENTAL 

This chapter entailes description of the preparation of different 

solutions , chemical reagents , solvents , buffer solutions , ligands 

and standard solutions  used from the Certified Standard Reference 

Materials . 

It also includes description of the analytical methods used for the 

formation of chelating complexes , and the effect of each of : 

organic solvents , buffer solution and pH , ligand used and 

scquence of addition of different solutions on the complex 

formation . 

The molar formula of the formed complex was also estimatated 

using different spectral methods such as molar ratio method , cont-



inuous variations method and slope ratio method ,  conductimetric 

method was also described . 

Beer -Lambert law was examined on different complexes . 

Finally , a brief account on the method of determination of heavy 

metals in sea water was also described . 

Chapter IV : RESULTS AND DISCUSSION 

This chapter gives a detail description of the obtained results and 

discussion in view of the previous studies on the studied ligands  . 

The obtained results showed that : 

1- Using dithizone : 

When using dithizone under the studied experimental conditions, 

only chelating complexes were formed with  Pb , Cd and Hg with a 

molar ratio of  1M : 1L . 

Beer-Lambert law was obeyed in the range from 0-25 ppm ,          

0-5 ppm and 8-23 ppm for Pb , Cd and Hg respectively . 

The extraction efficiency was 100-110 %,95-110 %and 100-102 % 

for the respective metals . 

2- Using  8-hydroxyquinoline : 

This type of ligands is characterized by its wide selectivity 

comparing to dithizone  under the same experimental conditions , 

where the formation of complex compounds were obtained with 

each of Pb , Cd , Hg , Cu , Fe and Al . λmax was obtained with 

controlling pH using different buffer solutions , and the values of 

λmax was fluctuated with the different organic solvents . 



The molar formula was proverd to be 1M:2L for the studied 

metals except Fe and Al where it was 1M:3L . 

Beer -Lambert law obeyed in the range 0-2450 ppm , 0-600 ppm , 

166-229 ppm , 5.5-19.o6 ppm , 0-167.5 ppm and 50-190 ppm for Pb 

, Cd , Hg , Cu , Fe and Al respectively . 

The extraction efficiency using 8-hydroxyquinoline was very high 

reaching about 100-102 % , 100-105 % , 105-109 % , 100-110 % , 

100-110% and 102-108 % for the respective metals using different 

organic solvents . 

So , the use of 8-hydroxyquinoline proved to be of high selectivity 

and recovery . 

3- Using Na-diethyl dithio carbamate .  

When using Na-diethyl dithiocarbamate for the extraction and 

determination of some heavy metals only complex compounds were 

formed with Cu and Fe . The spectral behaviour of the compounds 

with both Cu and Fe was similar toword the different organic 

solvents .  

Determination of molar formula of the complex compounds 

proved to be 1M:2L for Cu and 1M:3L for Fe with the different 

organic solvents . 

Obeyance to Beer-Lambert law showed that it follows for       1.5-

4 ppm for Cu and from zero to a wide range of concentration for 

Fe . 

The recovery efficiency  proved to be high ranging from         100-

118 % and 100-112% for Cu and Fe respectively . 



Finally , the concentrations of some heavy metals were determ-

ined in a sea water  sample of the Red Sea using the same 

technique . the obtained results seemed to be comparable with the 

other studies giving the values ; Fe: 4 ppb , Pb: 2.8 ppb,               Cu 

: 0.989 ppb , Cd : 0.64ppb  and Hg:0.003 ppb . 

The thesis ends with a list of references which were of great help 

to the authores , in addition to the Arabic and English summary . 

 

 

 

(لاتىجذ خاتمه-لاٌىجذ مستخلص عربً واوجلٍسي)  

 

 

 

 

 

 

 

 

 


