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Abstract

This thesis includes the study of adsorption of some food coloring dyes:

(E110,E122,E102,E133,E124,E123, E127)
It is widely used for the manufacture of food, juices and beverages, and in the
pharmaceutical industry, which is thrown with water as waste in places of use and
manufactured using commercial activated carbon and chemically treated sawdust as
adsorbents. The studied dyes were characterized as complex chemicals with high
molecular weights containing different active groups. The first step was to study the
optimal conditions for the adsorption process of these dyes from their aqueous
solutions through the factors affecting the adsorption process using the single meal
method such as initial concentration , the amount of adsorbent, temperature, acidity
function, and finally contact time.

The spectrometer photometric analytical method for wvisible - UV
spectrophotometric be used to make standard calibration curve for each dye . The
concentration of the residual dye was estimated this calibration curve and adsorbed
substance from the food dye solution was calculated , and in order to calculate the
thermodynamic functions of the adsorption process, this process was studied at
different temperatures on the surfaces of commercial activated carbon and chemically
treated sawdust. The values of (AH) were calculated from the (Vant- Hoff) equation
using the values of the equilibrium constant at a thermal range (298-318 f(), As those
values were positive for all food dyes, they varied in their value and indicated that the
adsorption process of food dyes 1s endothermic, so those values were few and did not
exceed (40 KJ/ mole) except E127 (52.437-63.6121KJ/mole) and E122(19.727-
96.625KJ/mole) are respectively . generally this is an indication that adsorption is a

physical process in nature.



The low and negative (AG) values also indicated that the adsorption process is
spontaneous and the positive values to non-spontaneous and turn to spontaneous with
increasing temperature.

The values of (AS, AS) were positive with few values and most of the values of
(AS) were greater than the values of (AS) for the dyes under study. Also, the values of
each of them were close to each other, and this confirms that the food dyes molecules
at equilibrium are more regular than other stages in the adsorption process. The
thermodynamic functions (AS, AS. AG, AH) have been calculated using Langmuir ,
Freundlich and Temkin constants and can be used as equilibrium constants ,as well
as, using the distribution coefficient (Ky) also to calculate these values. All the
obtained values were in agreement with the values of thermodynamic functions
calculated from the equilibrium constant.

The kinetic study of the adsorption of food dye molecules was completed using
four kinetic models (pseudo first order, pseudo second order, Elovich model and
implicit particulate diffusion). The adsorption experimental data were in agreement
with the pseudo-second-order model without the pseudo-first-order model . The
Elovich kinetics model shows that the adsorption constant has high values compared
to the desorption constant values. Which indicated that the food dyes molecules are in
a state of adsorption greater than the case desorption them from the surface of the
adsorbent material. As for the intra particle diffusion model, it showed us that the
food dye molecules on the surfaces of commercial activated carbon and chemically
treated sawdust are not the only mechanism dominant in the adsorption process.

The values of the Probability Sticking (S*) were also calculated from the
developed Arrhenius equation. The results were in the preferred range in the

adsorption process (1 < S * < 0), which indicates the presence of physical adsorption
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of food dye molecules on the surface of the adsorbent material , and the values of the
apparent activation energies It indicated that the adsorption process is a controlled
diffusion and adsorption prefers low temperatures, which are within the range used in
this study. The study also included calculating the value of the forward and reverse
activation energy and calculating the activation thermodynamic functions of the
adsorption process at different temperatures.

Key words: food dyes, adsorption, adsorption kinetics.
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