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Abstract

This thesis involves the synthesis and characterization of (70)
coordination complexes, and ionic salts. As well as the preparation of the
ligands, the organic salts and the uses of all organic salts and ionic salts in
the removal of sulfur compounds from diesel fuel (Beiji) .

This thesis is divided in to five parts as follows :

The first part: includes the preparation of the ligands (L;-L4) through
the reaction of 2-mercaptobenzothiazle or 2-mercaptobenzoxazole with
dibromoethane or 2,6-dichloropyridine. The prepared ligands are:

L= bis(benzothiazole-2-yl)-1,2-dithioethane [(C7H4NS:2),-CH2CH>-]
L,= bis(benzoxazole-2-yl)-1,2-dithioethane [(C7H4NSO),-CH2CH>-]
Ls=bis(benzothiazole-2-yl)-2,6-dichloropyridine [(C7H4NS2)>-CsH3N-]
Ls=bis(benzoxazole-2-yl)-2,6-dichloropyridine [(C7H4NSO),-CsH3N-]

The second part : includes the preparation of coordination complexes
of the above ligands in (1:1),(1:2), (1:Zn:1) and (1:3) ligand to metal ion
molar ratio. The used metal salts are Co(II),Ni(II),Cu(Il) and Zn(II) . The
prepared complexes have the general formulas [M(L)Cl;] where (L=L;-L4),
[Mz(L)C14], [MZI’I(L)CI4] or [M3(L)C16] where (L: L3—L4).

The third part: involves the preparation of the organic salts(Ls-Li»),
through the reaction of the ligands (L;-L4) with methyl iodide or allyl
chloride in (1:2) molar ratio . The organic salts are as follow.

Ls=[ {(C7HaN(CH3)S2)2(CH2)2}1.21 ; L= [ {(C7HaN(CH3)SO)2(CH2)2}].21
Lo=[ {(C7HaN(CH3)S2)2(CsH3N)}1.21 ; Ls= [ {(C7HaN(CH3)S0)2(CsH3N)} .21
Lo=[ {(C7HsN(CH2CHCH2)S2)2(CH2):}1.2Cl;

Lio=[ {(C7HsN(CH,CHCH,)SO)2(CH:),}].2Cl

L11=[ {(C7HsN(CH,CHCH,)S:)2(CsH3N)}1.2Cl;

L1>=[ {(C7H:N(CH,CHCH,)SO)»(CsH3N)}1.2Cl

The forth part: involves the preparation of ionic salts (Ls-L;») through
the reaction of organic salts in part three with metal salts Co(II),Ni(II),Cu(II)



and Zn(II) in (1:1) molar ratio. The prepared ionic salts have the formula
[L][MClLI;], [L][MCl4] where (L= Ls-Li>).

The prepared ligands , organic salts, coordination complexes and ionic
complex salts were characterized by atomic absorption, molar conductance
IR, UV/Visible spectra ,magnetic measurements and by single crystal X-ray
for the ligand (L,).It was found that L, crystallized in a monoclinic system
with (P2,/n) space group,a=5.8016(3)A a = 90°, b=10.1547(5)A B =
95.724(2)° , c=12.3050(6)A y=90° and Z=2 molecules per unit cell. As
well as the determination of sulfur removal by organic salts and the ionic
complex salts.

Conductivity measurements indicate that the ligands and the
coordinated complexes are nonelectrolytic , while the organic salts and their
complexes salts are (1:1) electrolytes .

The magnetic properties and electronic spectra indicate that some of
the prepared coordination complexes have a tetrahedral or mixed tetrahedral
and square planar geometry, while the complex salt have tetrahedral
geometry .

The fifth part involve, the use of all organic salts and their ionic
complex salts in the removal of sulfur compounds from diesel fuel. This
process was selective for removal of sulfur compounds by using the visual
method indicate thus the solution before treatment was dark yellow while
after extraction the color was pale yellow .This is an initial indication of
sulfur removal .The direct prove for this is determination of sulfur removal
by using X-ray fluorescence for organic salts and its complex salts, the
results indicate that the reduction of sulfur content from diesel fuel by about
(27-59%).



