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ABSTRACT

The present study deals with exploiting the waste tire for the synthesis of
activated carbon from the waste tire via steam activation method to yield
waste tires derived activated carbon (WTAC). The WTAC was then
loaded with various alkali ions, such as potassium (K), sodium (Na), and
both of them, to prepare K/ WTAC, Li/ WTAC, and K-Na/ WTAC solid
base catalysts, which next tried in the synthesis of different forms of
biodiesel fuel (fatty acid methyl esters and fatty acid methyl-ethyl esters)
through the transesterification route of a mixture of non-edible oils (fish
oil, bitter almond oil, and waste cooking oil) via optimized protocols. The
maximum yield of biodiesel achieved by Li/WTAC solid base catalyst
was 92.2% at the typical reaction conditions (3.0 wt.% of LI/WTA
catalyst, 9:1 methanol: oil molar ratio, 40°C, and 60 minutes reaction
time). On the other side, the maximum yield of K/WTAC solid base
catalyst was 94.5% at the optimal reaction conditions (4% of catalyst, 8:1
methanol: oil ratio, 60°C temperature, and 120 minutes). The methyl-
ethyl ester yield synthesized using K/WTAC was 93.12% at the same
optimum conditions. The K-Na/WTA solid base catalyst exhibited the
highest biodiesel yield (90.0 wt.%) using 6.0 wt.% of catalyst, 12:1
methanol: oil ratio, 60°C reaction temperature, and 180 minutes reaction
period.

The WTAC was also tested in the adsorptive desulfurization of model
gasoline prepared by dissolving DBT in n-hexane. Also, the WTAC was
loaded with various metals (cupper, Cu, and silver, Ag) to synthesize
Cu/WTAC and Ag/WTAC composites to be employed for the same
purpose. The maximum removal of sulfur using the WTAC was 76.20%
under the typical conditions (60°C, 4 hours contact time, and 5.0 wt.% of
the WTAC). The Cw/WTAC composite exhibited a superior removal of
sulfur from the prepared model than its respective activated carbon.
Sulfur removal from the model reached 96.0% at 0°C, 24 hours contact
time, and 5.0 wt.% of the composite. Sulfur removal using the Ag/WTAC
composite was very low in comparison to the native adsorbent or
Cu/WTAC. A removal of 32.5% was attained using 5.0 wt.% of the
composite at 0°C and 5 hours contact time.



The as-prepared carbon base catalysts and carbon composites have been
characterized by numerous technique, such as Field Emission Scanning
electron microscope (FESEM), X-ray Diffraction (XRD), thermal
gravimetric analysis (TGA), Fourier-transform Infrared (FTIR)
spectroscopy (FT-IR), Surface area, and the elemental analysis.

The conversion of the non-edible oils mixture to biodiesel was affirmed
by proton magnetic resonance spectroscopy (H'-NMR) and FT-IR
spectroscopy. The fuel properties of the synthesized bio-fuels have been
markedly enhanced as a results of transesterification process of the non-
edible oils mixture using previously mentioned solid base catalysts.

The WTAC as well as Cu/WTAC composite were effective on removing
dibenzothiophene (DBT) from model gasoline to below the required
limits for gasoline fuel.
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