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Abstract:

The economic and ecological impacts of biomass and polymeric wastes are
growing. Thus, their co-pyrolysis might reduce waste and gas emissions, and
recover valuable oils, chars, and gases at a low cost and environmental benefit.
This study targeted to explore co-pyrolysis of an equal blend of polymeric and
biomass wastes, waste tires (WT) and date stones (DS). Co-pyrolysis of WT+DS
was accomplished in a batch-vertical reactor under an inert atmosphere.
Operating conditions, including pyrolysis temperature (400-600 °C), pyrolysis
period (30-150 min), feed particle size (20-60 mesh), and heating rate (10-30
°C/min), were optimized to obtain maximum yield of liquid fuel. Results
showed that the highest yield of liquid fuel was produced at 500 °C for 60
minutes at a 20/°C rate of heating utilizing a particle size of 1.12 mm. Fourier
transform infrared (FTIR) spectroscopy, gas chromatography/mass spectrometry
(GC/MS), ultimate analysis, and proton Nuclear magnetic resonance
spectroscopy (‘"H NMR) were employed in identifying the liquid fuel. The GC-
MS result exhibited that aromatics (mono and poly aromatics, 41.18 %) and D-
Limonene derivatives (30.97 %.) were the major components of the liquid fuel.
Olefinic compounds (9.29 %), S-containing compounds (8.10 %), acids (7.84
%), alkanes (2.44 %), and other O-compounds (3.22 %) were also present in the
oil fraction. The pyrolytic char was transformed into activated carbon (AC) via
the optimized KOH-activation route. The typical AC sample was created using a
2:1 KOH: char impregnation ratio at 700 °C for 1h. After identifying this AC by
multiple techniques, it had a BET surface arca of 371.56 m*/g and a mean pore
diameter of 3.81nm, indicating its mesoporosity. This AC was tried in the
adsorptive desulfurization of model gasoline (200 ppm DBT/hexane) and
purifying water from an organic dye, namely Erichrome Black T, from synthetic
water (200 ppm EBT/water). Elimination of DBT from model fuel was 95.45 %
at 25 °C for 60 min using 0.35 g of AC, while maximum elimination of EBT
from water reached 98.97 % using 0.20 g of AC at 25 °C for 60 min.




