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Abstract

In this study, bismuth ferrite (BiFeO3) nanoparticles were synthesized using a green synthesis approach with chamomile
(Matricaria recutita) extract. The resulting nanoparticles were characterized using various techniques including SEM,
EDX, FTIR, XRD, and BET analysis. SEM images revealed that the BiFeO3 nanocomposite consisted of spherical
particles with diameters ranging between 56.8 and 80.5nm. EDX analysis confirmed the elemental composition,
indicating the presence of Iron (Fe), Bismuth (Bi), and Oxygen (O) with weight percentages of Fe 21.7%, Bi 64.3%, and
O 14.0%, respectively. The FTIR spectrum exhibited a broad band at 3400 cm-1 indicating the presence of moisture on
the nanoparticle surface. Peaks observed at 835 cm-1 were attributed to FeO and Bi-O stretching vibrations. The XRD
pattern confirmed the Crystal Structure Type [Orthorhombic Perovskite] nature of the synthesized BiFeO3 nanoparticles.
BET analysis revealed a surface area of 18.12 m?g, The adsorption and photocatalytic performance of BiFeO3
nanoparticles were 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 6.426 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 8 with
a removal efficiency of 69.76%. Moreover, BiFeO3, demonstrated photocatalytic degradation under visible light
irradiation achieving a 35.77% dye removal, highlighting its dual functionality as an effective adsorbent and photocatalyst
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