Hydrothermal synthesis of CuS and CoS nanomaterials and design of CuS/CoS nanocomposites for wastewater treatment: A dual approach for cationic organic dye removal.
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Recently, binary metal sulfide nanomaterials have garnered crucial interest due to their advanced physicochemical properties that make them promising candidates for numerous applications such as wastewater treatment through adsorption and photocatalysis. Herein, CuS and CoS nanomaterials were separately prepared via the hydrothermal methods at distinct temperatures for 16 hours from metal chlorides and thiourea. Then, the synthesized materials were systematically characterized using X-ray diffraction (XRD), Raman spectroscopy, scanning electron microscopy (SEM) coupled with energy-dispersive X-ray spectroscopy (EDX), X-ray photoelectron spectroscopy (XPS), and Fourier-transform infrared spectroscopy (FTIR) to assess their purity, structural, and morphological properties. Electrical and optical properties were investigated using Hall effect measurements and optical reflectance spectroscopy. The catalytic activities of CuS, CoS and the CuS/CoS have been evaluated through adsorption followed by photodegradation of methylene blue (MB) dye, a model cationic organic pollutant. The study revealed that the CuS/CoS nanocomposite exhibited superior catalytic activity and recycling stability for MB removal compared to pristine CuS and CoS nanocatalysts, with the highest performance observed for the nanocomposite containing 75 % CoS and 25 % CuS. 


