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Abstract :

Industrial wastewater containing dyes and toxic pollutants represents an increasing environ-
mental challenge, necessitating the adoption of sustainable and efficient treatment technologies.
In this study, KoFesOs, CoFe20s, and g-CsNa were synthesized via the hydrothermal method, in
addition to the preparation of a ternary nanocomposite CFO/KFO/g-CsNa. The synthesized mate-
rials were characterized using FT-IR, FE-SEM, and XRD techniques. The characterization results
confirmed the successful formation of a heterostructured composite, where CoFe.O. exhibited a
spinel structure and K.FesOs showed a hexagonal crystalline phase, while the incorporation of
g-CsNa enhanced interfacial contact and improved the effective separation of photogenerated elec-
tron—hole pairs. The ternary CFO/KFO/g-CsNa nanocomposite displayed a favorable morphology
and a high surface area, which positively influenced its photocatalytic activity. Its performance
significantly surpassed that of the individual oxides in the degradation of methylene blue dye under
visible-light irradiation, achieving nearly complete degradation within 80 minutes. Moreover, the
highest photocatalytic efficiency was obtained at neutral pH, a moderate catalyst dosage, and a low
dye concentration. These findings indicate that the ternary CFO/KFO/g-CsN4 nanocomposite is a
promising and reusable photocatalyst for wastewater treatment, owing to the high crystallinity of
K2FesOy, the enhanced visible-light response imparted by g-CsNa, and the magnetic recoverability
provided by CoFe2Oa.
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