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Abstract

The great importance of Azo compounds lies in their wide applications,
especially in preparing many metallic complexes. They acquired their
importance and interest by many researchers because of their distinctive
color and high stability when used as dyes in the textile industries.

This research included the preparation of five azo dyes from the
heterocyclic compounds (2-aminothiazole) or (2-aminobenzothiazole) by
conjugation with resorcinol, meta-amino phenol and beta-naphthol
through the formation of diazonium salts. The dyes were identified and
diagnosed using spectroscopic techniques such as Infrared spectrum (IR),
Ultraviolet (UV) visible spectrum, C13-NMR nuclear magnetic resonance
spectrum and also through some physical properties such as melting
point, molecular weight, molar absorption coefficient €,,,, and color. This
work is also involved calculating of stability constants of the prepared
complexes from the interaction of these dyes with the metal ions of Co"?,
Ni" and Cu™. The continuous variation method (JOP method) was used
to calculate the combination ratio of the Metal-Ligand complex. The
study showed that, the ratio of complex formation of the dyes (TAR)
4(thiazol-2yldiazenyl)benzene-1,3-diol, (TAm) 5-amino-2-(thiazol-2-
yldiazenyl)phenol, (TAN) 1-(thiazol-2-yldiazenyl)naphthalen-2-ol with
cobalt, nickel, and copper ions were (1: 1), while the combination ratio of
the complex formation of the two dyes (BTAR) 4-(benzo[d]thiazol-2-
yldiazenyl)benzene-1,3-diol and (BTAN)I-(benzo[d]thiazol-2-
yldiazenyl)naphthalen-2-ol with cobalt and nickel were found to be (2: 1)
(L:M) except for the copper ion, the ratio was (1:1).

In order to obtain the best conditions to achieve the greatest overlap
between the metal and ligand in order obtain the highest stability, the
research included studying the effect of some factors that affecting the
values of the stability constants of the prepared complexes such as the
concentration effect, the time effect, the influence of the acidity function
(pH), and the influence of temperature. Based on the results of the effect
of temperature on the stability constants, the thermodynamic functions
(AG®, AH, AS°) were calculated. The negative value of AH indicates that
the reaction is exothermic and the interaction between metal and dye is a
week type and involving physical bonds (either hydrogen bond or Vander
Waals force) and negative values of AG® indicate that the complexes
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occur spontaneously. The AS° value has an important role in system
disorder and complex stability. The research also involved the kinetic
study by following the decomposition of the complexes prepared from the
dye TAR and Co™, Ni"* and Cu™ ions with time. The results of the
kinetic study showed that the dissolution of the studied complexes is
subjected to the law of the first order.

In order to provide support to the results obtained in the practical part,
some theoretical calculations were carried out. The locations of the
connection between the metal ions and the ligand is predicted. The
relationship between variables affecting the values of the stability
constants and the extent of their influence are investigated. The
calculation of some electronic and energetic variables as well as the
geometric dimensions of the dyes were estimated at their optimal
structures. The stability constant values are correlated with the
theoretically calculated parameters. The influence of these variables on
the values of the stability constants were also determined.
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