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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 | : 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 Il : 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 111 : 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 . Amax was obtained with
controlling pH using different buffer solutions , and the values of

Zmax 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 , 5.5-19.06 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 .
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