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Abstract

Organic pollutants are considered among the major sources of environmental pollution due
to their high toxicity and resistance to biodegradation, posing serious threats to aquatic
ecosystems. Among these pollutants, methylene blue dye is one of the most widely used
industrial dyes, characterized by its chemical stability and harmful effects on the
environment and living organisms. Photocatalysis using metal oxide nanoparticles
represents a promising approach for the treatment of organic pollutants due to the ability of
these catalysts to generate reactive species capable of degrading dye molecules into less
harmful products. This study aims to synthesize iron oxide and manganese oxide
nanoparticles through a green synthesis approach using olive leaves, while comparing two
different preparation methods based on the use of olive leaf extract and olive leaf powder
in order to evaluate the effect of the synthesis method on the structural, chemical, and
photocatalytic properties. The synthesized nanoparticles were characterized using FTIR,
XRD, and SEM techniques. In addition, the photocatalytic activity toward methylene blue
degradation under light irradiation was evaluated using UV-Vis spectroscopy along with
kinetic studies. The results confirmed the successful synthesis of the nanoparticles and
revealed significant differences between the two preparation methods. The second method
exhibited superior physical and chemical properties in terms of crystallite size,
morphology, and photocatalytic efficiency. Furthermore, Mn;O, synthesized using the
plant extract method achieved the highest photocatalytic degradation efficiency of
methylene blue, reaching 88%, with a rate constant k of 0.016 min™ and a correlation
coefficient R? of 0.97, indicating that the photocatalytic degradation process follows a

pseudo-first-order kinetic model with high efficiency.
Keywords

Green synthesis; Nanoparticles; Metal oxides; Photocatalysis; Methylene blue; FTIR;
XRD; SEM.
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