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Abstract
The present thesis consist of four chapters :
Chapter I

This chapter includes a general introduction to cobalt, its existence,
physical and chemical properties, uses, and estimation methods , It also includes
a general overview of azo compounds how to prepare them and their uses also
includes Schiff bases, how to prepare them, and their analytical uses in
estimation of metals, including cobalt, in addition to a brief explanation of the

spectroscopic analysis technique.
Chapter II

The second chapter included the description and preparation of a number of
new organic dyes using Schiff base formation reactions, in addition to
diazotization and coupling reactions, with a characterization of some of these

reagents by infrared and nuclear magnetic resonance techniques .
Chapter 111

This chapter is devoted to the development of a new spectrophotometric
method with high sensitivity to estimate cobalt ion at low concentrations in
aqueous media. The proposed method is based on the reaction of cobalt (II)
with a new prepared Schiff base :Bis(Naphaldehyde) o-Phenylenediamine
(BNOPD) in a basic medium in the presence of the surfactant agent CPC and
borate buffer solution at pH 12. 25 to form an orange-colored complex with the
highest absorbance at 480 nm. Beer's law applies within the concentration range

of 0.6-0.05 ug.mL" of cobalt (II), with a molar absorptivity of 0.9x10* L.mol’
"em” , and Sandells sensitivity index of 0.065 pg. cm™.The limits of detection
and quantitation values were 0.0082 and 0.0274 pg.mL™ respectively .The

proposed method was successfully applied to estimate cobalt (II) in different

water samples.



Chapter IV

The fourth chapter dealt with the development of a new and sensitive
spectrophotometric method for the determination of cobalt (II) in aqueous
media. The proposed method based on the reaction of the cobalt (II) ion with a
new prepared Schiff base: [1- ((pyrimidin-2-ylimino) methyl) naphthalen-2-ol]
(PYMN) in a weakly basic medium of sodium carbonate (pH=8.96) in the
presence of a surfactant agent CPC to form an orange-colored complex with the
highest absorbance at 466 nm. Beer's law applies within concentration range of

0.05-0.65 pug.ml™ of cobalt (IT) with a molar absorptivity of 4.8x10* L.mol™.cm’
' and the Sandells sensitivity index of 0.00121 pg.cm™. The limits of detection
and quantitation values were 0.01005 and 0.03350 pg.ml” respectively. The

proposed method was successfully applied to estimate cobalt (II) in different

water samples.
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