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STUDY OF METHYLENE BLUE DYE DEGRADATION USING COBALT(ILIII) OXIDE AS
PHOTOCATALYST
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Abstract:

This research investigated the photocatalytic properties of cobalt(ll,ll) oxide (Co;0,) synthesized via a
green synthesis method. Cobalt(ll) nitrate with a concentration of 1 mol/L was react with miang (Camellia senesis
var. Assamica) leaf extract, which served as a natural reagent. The reaction mixture was heated using a microwave
power of 700 watts for 5 minutes. The obtained product was then calcined at 500 °C for 2 hours. The synthesized
Co40,4 was characterized by X-ray diffraction (XRD), which confirmed a cubic structure. Fourier transform infrared
spectroscopy (FTIR) analysis revealed characteristic Co-O vibrational bands at wavenumbers of 570 and 660 cm™.
The photocatalytic activity was evaluated by investigating the effects of catalyst dosage i.e. 0.05 and 0.1 g and
methylene blue concentration ie. 5 and 10 mg/L under ultraviolet irradiation for 0-180 minutes. The results
demonstrated that both the catalyst dosage and the initial concentration of methylene blue significantly affected
the degradation efficiency. A maximum degradation efficiency of 46% was achieved within 180 minutes using 0.10
g of Co;0, to degrade 5 mg/L of methylene blue.
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