Eco-friendly green synthesis of cobalt ferrite nanocomposite as adsorbent of dye from aqueous solution
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In this study, cobalt ferrite (CoFe204) nanoparticles were synthesized using green tea extract via a green
synthesis approach. The resulting nanoparticles were characterized using various techniques including SEM,
EDX, FTIR, XRD, and BET analysis. SEM images revealed that the CoFe-O4 nanocomposites consisted of
spherical particles with diameters ranging between 44.8 and 59.4 nm. EDX analysis confirmed the elemental
composition, indicating the presence of iron (Fe), cobalt (Co), and oxygen (O) with weight percentages of
40.3%, 27.0%, and 32.7%, respectively. The FTIR spectrum exhibited a broad band at.3400 cm™!, indicating
the presence of moisture on the nanoparticle surface. Peaks observed at 835 cm™ corresponded to Co—O
stretching vibrations, while the absorptions at 720 cm™ were attributed to Fe—O bonds. The XRD pattern
confirmed the polycrystalline nature of the synthesized CoFe2O4 nanoparticles. BET analysis revealed a surface
area of 10.823 m?/g, a pore volume of 0.023 cc/g, and an average pore diameter of 37.704 A, indicating
mesoporous characteristics.The adsorption and photocatalytic performance of CoFe.Os nanoparticles were
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evaluated using malachite green (MG)dye as a model pollutant in batch experiments. Key parameters such as
contact time, adsorbent concentration and pH were optimized. According to the adsorption results, the process
reached equilibrium at around 120 minutes, with a maximum adsorption capacity of approximately 3.86 mg/g
at an initial MG concentration of 10 mg/L and room temperature (25 °C). The optimal pH for adsorption was
found to be 10 with a removal efficiency of 97.9%. Moreover, CoFe.O demonstrated excellent photocatalytic
degradation under an 80 W tungsten lamp, achieving nearly 82.4% dye removal, highlighting its dual
functionality as an effective adsorbent and photocatalyst under visible light.




