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Abstract
Abstract

The study was conducted at the College of Environmental Sciences,
University of Mosul, with the aim of treating wastewater discharged from an
intravenous solution factory in Mosul city. In this research, nano-activated carbon
was prepared from two different sources, namely plastic waste and corncob
residues, in order to evaluate their efficiency in removing heavy metals, organic

compounds, and methylene blue dye.

The results demonstrated that nano-activated carbon derived from plastic
waste achieved high removal efficiencies for heavy metals, including copper
(97.82%), iron (82.02%), and lead (97.55%). It also exhibited excellent
performance in removing organic compounds (100%) and methylene blue dye

(94.05%).

Similarly, nano-activated carbon produced from corncob residues showed
remarkable efficiency in heavy metal removal, with removal rates of 99.53% for
copper, 68.13% for iron, and 98.82% for lead. The removal of organic compounds

reached 52%, while methylene blue dye removal was recorded at 93.53%.

To verify the properties of the prepared nano-carbon, a series of
characterization tests were performed. FTIR analysis confirmed the presence of
hydroxyl and carbonyl groups in corncob-based carbon, while hydroxyl and
carboxyl groups were identified in plastic-waste-based carbon. XRD analysis
indicated an amorphous structure in corncob carbon and a crystalline structure in
plastic-waste carbon. Furthermore, EDX analysis revealed a carbon content of
58% in corncob-derived carbon compared to 35% in plastic-waste-derived
carbon. SEM analysis showed the formation of nanosized particles with

mesoporous structures, which enhance adsorption efficiency.



Abstract

In addition, biological treatment was carried out using Aspergillus niger,
which was isolated and identified from wastewater based on its morphological
characteristics under the microscope. The fungus was cultivated for five days in
industrial wastewater, achieving removal rates of 98% for copper, 99.77% for

iron, and 44.01% for lead, in addition to its effectiveness in removing zinc.

These findings highlight the potential of both nano-activated carbon
adsorption and biological treatment with Aspergillus niger as efficient and
sustainable approaches for treating industrial wastewater contaminated with

heavy metals and organic pollutants



