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Abstract:

In this study, we evaluated the water and solid resources resulting from sewage and reintegrated
them into the economic and environmental cycle, as we were able to obtain distilled water with a
high degree of purity using a sequential filtration system that relies on different filters in sequence;
This innovative series consists of sand filter, sawdust filter, thread filter, active carbon filter,
magnetic Nano filter, in addition to the zeolite filter. This system was a great success in reducing
the concentrations of dangerous heavy metals present in the sample, as the power of filtration and
adsorption led to the complete disappearance of some toxic metals, while the levels of lead and
mercury decreased. Remarkably, reaching limits that fully conform to the strict Algerian
specifications and standards, which represents conclusive evidence of the success of the process
and the safety of the filtered water. In the aspect related to energy valorization, we carried out an
exchange transesterification process for used cooking oils, which resulted very successfully in the
manufacture of high-purity and quality biodiesel as a clean energy alternative. To expand the
research results, we extracted biogases from these water wastes. Where Biomethane gas was
produced through anaerobic sludge digestion mechanism, and in parallel, we achieved an
important energy achievement by producing highly efficient green oxygen and hydrogen gas
through an electrolysis process based mainly on filtered and recovered wastewater. At the
conclusion of this integrated study, we successfully extracted organic fertilizers rich in essential
nutrients from wastewater sludge to exploit them in the agricultural field, which confirms the
comprehensive success of the proposed experimental structure in achieving sustainable
development.
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