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Abstract

This investigation explored the exploitation of a wild herbal plant, namely wild
mustard (Brassica Juncea L.) plant as cheap and locally available a feedstock in
the preparation of activated carbon (AC), carbon composite, carbon catalyst, and
liquid biofuels. The wild mustard stems (WMS) were harvested and then utilized
in the creation of AC through the optimized ZnCl, activation method. The
optimal conditions that resulted in the creation of a maximum AC yield (26.11
%) were 500°C for a duration of 60 minutes using a 2:1 ZnCl,: WMS
impregnation ratio. This AC sample was also implemented in the synthesis of
Mn/AC composite. The typical AC sample besides the optimal Mn/AC
composite were identified by several techniques, including the BET surface area
(SAggr), pore volume, pore width, Field Emission Scanning Electron
Microscope (FESEM), Thermal Gravimetric Analysis (TGA), Energy
Dispersive X-ray Flourences (EDX), X-ray diffraction (XRD), Fourier
Transform Infra-Red spectroscopy (FTIR), and Boehm titration method. The so-
prepared adsorbents were applied in the adsorptive removal of dibenzothiophene
(DBT) from model gasoline. The DBT maximum removal reached 96.02 %
from model gasoline utilizing 25 mL of 200 mg/L DBT solution at 30 °C and a
duration of 30 minutes with 0.40 g of the AC, while the removal efficiency
using the Mn/AC composite amounted 97.36 % at 0.0 °C for a period of 30
minutes utilizing a 25 mL of 200 mg/L DBT solution and 0.35 g of the Mn/AC.
The reusability tests of both adsrobents disclosed their higher efficiency even

after cycles of the reuse.

In the second part of this study, the WMS was subjected to thermal pyrolysis
process in a fixed bed reactor, to yield bio-oil (BO) and bio-char (BC). The
optimal conditions, which yielded the highest output of the liquid products
(35.54 %) were 500 C pyrolysis temperature for a duration of 60 minutes and a
70 mesh particle size. The so-obtained BO was analyzed by GC-MS to identify

chemicals compounds forming it. Major chemical compounds in the so-



synthesized BO were phenols, while the rest were a mixture of aromatics,
alcohols, and long-chains carboxylic acids, suggesting its suitability as a source
for the creation of chemicals in particular the oxidized hydrocarbons. The 'H
NMR spectroscopy was implemented to identify types of hydrocarbons present
in the obtained BO, like aromatics, oliffinic, and aliphatic based on the chemical
shift of the hydrogens occurred in those hydrocarbons. The outcomes exhibited
that oleffines, paraffines, and aromatics are the main hydrocarbons present in the
said BO. The FTIR spectroscopy was utilized to characterize the main effective
functional groups found in the produced BO, and the results suggested that
oxygen functional groups are the main functional groups that could be occurred
in the attained BO. Finally, the ultimate analysis of the attained BO was also
determined and the results suggested that the BO from WMS has the chemical
formula of CH, 24Ny0130025 , and that carbon, hydrogen , and oxygen are the
main elements forming it. The calorific value of the created BO was 26.67

MJ/kg, which is in the range of that established for commercial diesel fuel.

The BC leftover the pyrolysis of WMS was used in the preparation of a carbon
base catalyst, which is then utilized in the creation of biodiesel (BD) fuel via
methanolysis route. The obtained BC was soaked in solutions contained various
ratios of KOH (10-50 wt.%). After calcination, the attained catalysts were tested
in the production of BD fuel to select the optimal ones. The catalyst that was
prepared via impregnating BC with a solution of 40 wt. % KOH and calcinied at
500 °C for 60 minutes (40K/BCsgpeci60 miny Was chosen as the typical catalyst.
This catalyst was identified using techniques given earlier, and then
implemented in BD synthesis through the optimized transesterification of an
equivalent mixture of wild mustard seed oil and waste cooking oil with
methanol. The highest BD yield (96.77 %) from the said oils blend using
40K/BCsppec+60 min Was produced at 60 C for 120 minutes using 4.0 wt.% of
40K/BCsgpec+60 min @and  6:1 methanol: oils blend molar ratio. The typical BD
sample was diagnosed by FTIR spectroscopy and 'H NMR spectroscopy besides



the evaluation of its fuel properties. The conversion of the said oils blend into
BD fuel quantified using 'H NMR was found to be 92.50 %. Moreover, fuel
properties of the oils blend have been markedly enhanced after being

transesterified with methanol using 40K/BCsgoc-60 min Catalyst.
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