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Abstract

This study focused on the treatment of water contaminated with
industrial dyes (Brilliant green, Brilliant yellow, Aniline Yellow, Dimethyl
amino azo benzene), through the application of the adsorption process
technology using an available and cheap adsorbent material (Bentonite
clay in the Western Desert), which is found in different regions of the cities
of Iraq. The analytical method was used to estimate the concentration of
dyes in their aqueous solutions at the Elovich length of each dye and a
calibration curve was made using (Beer-Lambert law) by UV and visible
spectroscopy. and for the purpose of determining the optimal conditions
for the adsorption process, the factors affecting the adsorption process were
studied, such as the initial concentration of dyes, which was about
(4%10°M) and an ideal contact time of (80) minutes, and the natural acidity
function of each dye was the preferred one to accomplish the adsorption
process, and the weight of the adsorbent used to obtain the highest
adsorption efficiency was (0.005g) for the two dyes (B.g, B.y) and (0.075g)
for the two dyes (D.M.A.B, AY) and the best size of the particles used for
the treated clay, which gave the highest adsorption efficiency was at
(0.5mm) and the lowest efficiency was at the size of (0.106 mm).

The effect of temperature was studied on the adsorption of dyes in a
range of temperatures ranging from (323K-288K) and it was found that
increasing the temperature of dye solutions leads to a decrease in the
adsorption efficiency and capacity in all the concentrations used and was
useful in calculating the thermodynamic functions of the adsorption
process, where the value of (AH ) is negative and less than (40 KJ.mol ™),
which indicates that the adsorption process is of a physical nature and is
preferred. The value of (AG®) with few negative values indicates that it is
spontaneous in its occurrence, while the negative values of (AS”) Less than
the values of (AS), and this confirms that there is more regularity for the
adsorbed dye molecules at the equilibrium state than at any stage of the
adsorption stages, and the convergence of the negative (AS°) values gives
a clear indication of the physical nature of the adsorption process.

The Langmuir and Freundlich isotherm models were applied, and it
was possible to calculate some of the constants, including the equilibrium
constant, to calculate the thermodynamic functions of the adsorption
process at temperatures (323K -288K). The Freundlich isotherm can be
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applied, while (D.M.A.B) will not apply to both. The kinetic study of the
adsorption process was completed using some of the kinetic models
available in the literature, and through the practical data of adsorption it
was found that they are applicable to the pseudo second-order kinetics
model, the Elovich kinetics, and the intra particle diffusion, and their non-
applicability to the pseudo first-order model.

In addition, the values of the rate of the adsorption of dyes were
calculated through the kinetic model of the Elovich, which was greater than
the values of its desorption constant for all dyes except for (A.Y) dye. The
application of the kinetics of the intra particle diffusion to the practical
results showed that the rate of the velocity of the intra particle diffusion of
(B.g) dye is greater than the other dyes under study, in addition to obtaining
the value of the segment (C) for the straight lines which obtained from the
graphic relationship of this model for each dye, where the value of
(C) refers to the thickness of the outer layer of the dye solution, and the
higher its value, the greater its effect. The presence of the intercept (C)
confirms that the process of intra particle diffusion is not the only
mechanism effect on the rate of adsorption process for all dyes.
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