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Abstract

This thesis included the preparation of a new adsorbent material
(activated charcoal) with a surface area of (980 m2/g) by heat treatment at
(450°C) of pistachio shells and then chemical treatment using a mixture
of potassium hydroxide and sodium hydroxide at a ratio of (1.5:1.5:1) for
each of (potassium hydroxide charcoal and sodium hydroxide) at a
temperature of (750°C) and then its diagnosis by different techniques
such as (infrared spectrum, scanning electron microscope, X-ray
diffraction technique, energy dispersive X-ray spectroscopy) and the acid

function of the prepared activated charcoal was. pH=7

The prepared activated charcoal was used to study the adsorption
(percentage of adsorption) and adsorption efficiency of some antibiotic
drugs such as ampicillin, amoxicillin and tetracycline. The factors
affecting adsorption were also studied, such as the weight of the
adsorbent at a range of charcoal weights ranging from (0.01-0.5 g) and at
different concentrations and at a time ranging from (10-80) minutes and
temperatures ranging from (288-338 K) and the acid function ranging
from (1-11) to estimate the optimum conditions for adsorption of each
drug, as the results of the adsorption study indicate that the percentage of
drug removal from its aqueous solution increases with the increase in the

surface area of the activated charcoal.

The thermodynamic constants (AG°,AH,AS") were estimated from
the equilibrium constant calculation for adsorption at different
temperatures, where the negative values of Gibbs free energy (A°G)
showed that the adsorption process is spontaneous, while the results of
the random entropy values The entropy values of ampicillin and
amoxicillin are negative, unlike tetracycline which is positive. The results

showed that the enthalpy values (AH) for drug adsorption were negative
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for ampicillin and amoxicillin, indicating that the adsorption process for
these drugs is exothermic, while for tetracycline the enthalpy value (AH)
was positive, indicating that the adsorption process is endothermic.
Adsorption isotherms such as (Freundlich, Langmuir, Temkin and D-R)
were applied and to find the adsorption rate constant, the pseudo-first-
order equation, the pseudo-second-order equation, the implicit molecular
diffusion equation and the Boyd equation were applied. The results of the
kinetic study indicated that there is a good agreement of the adsorption
capacity values for the experimental kinetic data with the pseudo-second-
order model, with the pseudo-first-order equation not applying to the
practical adsorption data, which showed a linear relationship with a high
correlation coefficient (R2). As for the implicit molecular diffusion
equation and the Boyd equation, the fact that they do not give straight
lines passing through the origin means that the molecular diffusion
mechanism inside the pores of the adsorbent is not the only mechanism

controlling the adsorption process.
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