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Abstract

In this research work, different types of activated carbon (AC) were
prepared from a locally valuable raw material, pinecone as a cheap raw material.
The first type of activated carbon was prepared using the chemical activation by
ZnCly/FeCl; composite. The purpose of this step was to prepare a magnetic
activated carbon (MAC). The preparation was conducted via the optimized
protocols, where the effect of impregnation ratio, activation temperature, and the

activation period, were studied.

The second type of AC was also magnetic, and was prepared via a two-
steps process, namely carbonization followed by activation. In the first step, the
pinecone was carbonized at 450 °C for 1 hour to prepare the bio- char. The latter
was mixed with ZnCl,/FeCl; composite to prepare the MAC. Also the preparation

of this active carbon was performed through the optimized method.

The third type of AC was prepared using a chemical activation by KOH.
The preparation was also carried out via the optimized procedure as mentioned

above.

The best samples of the AC from the three lines were identified by multiple
techniques, including BET surface area, pore volume distribution, Field-
Emission Scanning Electron Microscope (FESEM), Energy-dispersive X- ray
spectroscopy (EDX), X-Ray Diffraction (XRD), Vibrating Sample Magnetometer
(VSM), and Fourier Transform Infrared Spectrometer (FTIR). The optimal
activated carbon from each line was utilized in the adsorptive desulfurization of
dibenzothiophene (DBT) from model fuel. This process was performed via
optimizing conditions effecting the elimination performance of dibenzothiophene
by the AC. These conditions included the effect of initial concentration of
dibenzothiophene, amount of AC used, the adsorption temperature, and the

adsorption period.



For the activated carbon prepared via the KOH activation, the maximum
removal of DBT was attend 97.90 % using 0.3 gm of active carbon at 20 "C for
30 minute, while the best removal of DBT by the MAC prepared by ZnCly/FeCl3
activation of pine cones amounted to 97.3 % using 0.3 gm activated carbon at 20
°C for 25 min. The optimal elimination of DBT by the MAC prepared via two
steps method amounted to 96.85 % using 20 “C for 25 min.

The adsorption studies also involved investigating the adsorption kinetics
and isotherms. It was found that the adsorption of DBT by all types of activated
carbon followed the Langmuir isotherm of adsorption and pseudo- 2"- order
kinetics model. The elimination of DBT using the optimal samples of activated
carbon was also carried out through column adsorption system. For this purpose,
a chromatography column was used. The adsorption through chromatography
column was conducted via optimizing the initial concentration of DBT, amount
of AC used, and the flow rate of liquid through the adsorption column. The studies
indicated that column adsorption took longer time for reaching the maximum
removal of DBT by each AC compared with batch-adsorption system. Also
removal of DBT by the aforementioned AC samples were slightly better than
those performed via the adsorption column system. Finally, the prepared AC
samples were effective in the adsorption desulfurization of DBT from model
gasoline even after five runs of reusability, suggesting its recommendation as

adsorbents at the industrial scale.
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