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ABSTRACT

Activated carbon derived from empty fruit bunch (AC-EFB) is seen as a potential
catalyst to perform a desulfurization of fuel. However, due to its naturally small
surface area and only relying on the activated carbon only, the desulfurization
efficiency was not satisfying. Hence, surface modification and metal impregnation
were subjected to the AC-EFB. This work aimed to investigate the performance of the
potassium hydroxide (KOH) treated AC-EFB impregnated with molybdenum oxide
(Mo03) as a catalyst to remove organosulfur compound dibenzothiophene (DBT)
from the model diesel, isooctane at an optimised reaction condition. The carbonized
EFB was treated with pore activator potassium hydroxide (KOH) and impregnated
with series of concentration of MoQOj3 (5%, 10%, 15% and 20% wt%). The prepared
catalysts were subjected to qualitative and quantitative characterizations such as
thermal gravimetric analysis (TGA), X-ray diffraction (XRD), scanning electron
microscopy (SEM), Brunauer—-Emmett—Teller (BET) and X-ray fluorescence (XRF).
The pore diameter of treated AC-EFB showed tremendous pore enlargement up to 4 +
1 nm measured using Image J. The presence of MoOs; impregnated on EFB was
successfully identified using XRD and the BET analysis revealed that the surface area,
pore volume and pore size of the carbonised EFB was initially 7.90 m?g!, 0.02 cm’g’!
and 8.04 nm while the EFB activated were significantly improved to 1575.50 m? g,
0.83 cm’g! and 2.12 nm, respectively, after subjected with KOH treatment. The actual
wt% concentration of element MoQO3 impregnated on AC/ MoO3 5%, AC/ MoQO3 10%,
AC/ MoO3 15% and AC/ MoQO3 20% was analysed using XRF showed a success of
impregnation of 0.48%, 0.51%, 0.56% and 0.59% respectively. The highest result of
desulfurization was obtained after performed the oxidative-extractive desulfurization
(OEDS) under optimal conditions of oxidation (800 ppm DBT, 10 mL model diesel,
1:2 oxidant to sulfur (O:S) molar ratio and 10 minutes stirring at 30 °C with 0.1 g of
AC/Mo0Q3 20%) followed by extraction (15 mL DMF, 30 °C and 5 minutes reaction
time) that giving the maximum 98.3% of sulfur removal. The large surface area of the
treated EFB provided large space for the MoO3 20% to be dispersed widely on the
EFB surface, allowing a more active site to interact with the DBT compound leading
to approximately 100% of sulfur removal.
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