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Summary

Abstract:

This study focused on producing magnetic activated carbon (MAC) from
waste tires rubber (WTR) via two approaches. In the first, the WTR was
mixed with a mixture of activating agent, namely zinc chloride (ZnCl,)
and iron chloride (FeCl;), and the preparation was accomplished via the
optimized route. The best MAC sample was that produced using 2:1
activating agent: WTR impregnation ratio at 750 °C for 1h. The
preparation of the MAC through the second approach was conducted via
thermal pyrolysis of the WTR to yield a carbonaceous material, which
was then mixed with the same activator. The best MAC was also
produced using a 2:1 activating agent: char impregnation ratio at an
activation temperature of 750 °C for 1h. The best MAC samples
produced through both routes were identified for their texture, physical,
morphological, and chemical features. These measurements included
BET surface area, pore size distribution, Filed Emission Scanning
Electron Microscope (FESEM), Energy Dispersive X-ray (EDX),
Fourier Transform Infra-Red Spectroscopy (FTIR), X-ray Diffraction
(XRD), the vibrating sample magnetometer (VSM), total acidic surface
groups, total basic surface groups, and pHpzc. The analysis results
disclosed that the MAC produced via one-step route possessed higher
BET surface area than that produced through two-step method. However,
both samples exhibited mesoporosity. Besides, surfaces of both samples
were acidic n nature.

The MAC samples produced via the two pathways were examined for in
the adsorptive removal (AR) of Erichrome Black T (EBT) dye and
chromium ions (Cr (VI)) from their synthetic effluents, which was
accomplished through optimizing the working conditions, such as the pH

of the solution, initial concentration of the pollutant, adsorbent dosage,
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adsorption temperature, and adsorption period. As a result of its higher
surface area, the MAC produced via one-step method had higher
adsorption capacity to EBT and Cr(VI) than that produced through two-
step method. The highest adsorptive capacities for EBT dye and Cr (VI)
were respectively 76.52 mg/g and 47.61 mg/g for MAC created through
one-step process compared to 66.70 mg/g and 34.48 mg/g for the AC
prepared via the two-step route. The maximum AR% of EBT and Cr(VI)
from their aqueous solutions using the MAC created via the one-step
method were respectively 99.33 % and 98.05 % using 0.30 g of the MAC
at 40 °C for 210 minutes and a pH of 2.0. The MAC synthesized via the
two-steps rout exhibited a AR of 95.37 for EBT at 40 C for 260
minutes using 0.35 g of the MAC at pH=2.0, while the AR of Cr(VI)
reached 94.55 % at a pH=2.0, 40 °C, 260 minutes contact time, and a
dosage of 0.35 g of the MAC. The adsorption of both pollutants by the
both MAC samples were compatible to the Langmuir adsorption isotherm
than the Freundlich adsorption isotherm. The pseudo second order model
of kinetics best described the adsorption data of EBT and Cr(VI) over
both the AC samples. Finally, the prepared AC samples could be reuse
for many times with a good adsorption efficiency. In conclusion, the

WTR can be employed in preparing high quality MAC samples via the

suggested routes .




