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Abstract

This research work is concerned with studying the adsorption of a

number of di-azo dyes on a commercial activated carbon. The

synthesized dyes varies in their structuresc AAP and beta-Naphthol are

being located on both sides of the main structure of the dye.

A combination of aromatic amines, varies in their structure represented
the central parts of the prepared dyes The prepared days were identified
by the available spectroscopic methods, physical and chemical test and
theoretical calculations.

The work included studying the factors affecting adsorption efficiency
such as ; contact time, initial concentration, pH of the medium, adsorbent
dose , and temperature.

The study included application of adsorption isotherms; Freundlich,
Langmuir, Tempkin, on the experimental data of the studied systems. The
fitting is carried out at varies temperatures and in a certain range of
concentrations. aimed to give a detailed desanption to the adsorption
system.

The isotherms parameters were used to describe the nature of the
adsorption system and the relation between the dye and carbon surface.
Three different sets of thermodynamic functions were calculated
depending on the results obtained from studying the adsorption at various
temperatures. The first set is determined at various different initial
concentrations, by using the equilibrium constants (The ration between
the concentration of the adsorbed and free dye in solution at equilibrium).
Anthor two sets of thermodynamic functions are calculated depending on
the values of Freundlich (Kr) and Langmiur (K ) constants.

These sets are determined at certain range of concentrations and

different temperatures. The adsorption is also conducted at various



temperatures between (15-55°C) and at different initial concentration.
The thermodynamic functions are estimated. The stududy included
application of four kinetic models depanding on the results of contact
time in the slow period of adsorption (10-70 min).these models are
pseudo first order, Pseudo second order, Elovich and intraparticel
diffusion equations.

Theoretical calculations were carried out by wusing quantum
mechanical methods. Parameters relating to energies of geometrical
distortions, HOMO and LUMO orbital, and electron densities on the
hetro atoms are determined. Additional parameters derived from the
energies of HOMO and LUMO orbitals are calculated. These parameters
describe the hardness, aromaticity and reactivity of the dye molecules and
could give an indication for their stabilities. Statistical analysis is
performed in order to correlate the theoretical parameters with the
adsorption efficiency of the considered dyes. The analysis is aimed to get
a satisfactory elucidation and support to the experimantal part of the
adsorption process.

Finally, the overall results conclude that, the linearity of the dye
molecules, their spatial arrangements, nature of substituents and their
type of inter- and intra- molecular interactions, play a major role in the

determination of the adsorption efficiency of dyes on the carbon surface.
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