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Abstract:

This work explores the utilization of solid bio wastes, date kernel (DK) and walnut
shells (WS) as precursors for the synthesis of various products. At first, an equal
blend of DK and WS was prepared, and then analyzed for its elemental, proximate,
and components analysis. Later on, this blend was utilized in the creation of

activated carbon (AC), bio-oil (BO), and carbon solid base catalyst (CSBC).

High surface area AC was synthesized from the aforesaid blend via the Zncl,
activation route. The conditions that produced the typical AC were 1:1 Zncl,: feed
impregnation ratio at 500 °C for 30 minutes. After identifying this AC by various
techniques, it was found that it had a surface area of (1039.20 m?/g) and an average
pore size of (2.13 nm), indicating its mesoporosity. This AC was tested in the
adsorptive elimination of dibenzothiophene (DBT) from model fuel. The best
elimination of DBT by the said AC was Achieved using 25 mL of 200 mg/L of
DBT solution at 30 °C for 30 minutes in the presence of 0.35 g of the AC. Also, the
optimum condition that resulted in maximum elimination of DBT from model were
applied in the removal of DBT via a fixed-bed system, and the results were
comparable to those obtained via stirring route, indicating the effectiveness of the
prepared AC in the adsorptive elimination of DBT from fuel. The elimination of
sulfur compounds from commercial gasoline by the AC was also tested, and results
were promising. Finally, the regenerated AC was effective until the 5™ cycle of

reusc.

The said mixture of bio wastes was also employed in the synthesis of BO via
thermal cracking route. The best conditions that produced the highest yield of BO
were 450 °C for 60 min at 10 °C/min heating rate using particles of 50 mesh size.
The elemental analysis, composition, and effective functional groups of the BO

were respectively determined using CHNO elemental analyzer, GC-MS and 1H



NMR spectroscopy, and FTIR. were achieved. The chemical composition of
produced BO was a mixture of phenols, carboxylic acid and alcohols. Moreover,

the fuel properties of BO were close to those of diesel fuel.

The bio-char (BC) leftover the pyrolysis of mixed DK and WS was implemented in
the preparation of CSBC. The ideal conditions that produced the best CSBC were
40 wt. % loading of KOH on BC at 400 °C for 30 minutes. This sample was
identified by multiple tools, and then tested in the methanolysis of a mixture of fish
oil and waste cooking oil via the optimized route. The best yield of BD was
obtained using 4wt. of the CSBC, 12:1 methanol: oil molar ratio at 55 °C for 120
minutes. The typical BD sample was identified using 'HMNR and FTIR
spectroscopy. The conversion of oils blend into BD was 99.15 as per 'HMNR

study. Fuel properties of BD were close to those established in the litera
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