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Abstract
In this study, the preparation and characterization of Ca1-xMgx/2TiO3:x/2Eu³⁺ perovskite phosphors via a hybrid sol-gel
combustion method. The phosphors were characterized by X-ray diffraction analysis, photoluminescence, and scanning
electron microscopy. The PL study reveals the prepared phosphor has a wide range of emission between 575-730 nm with a
strong emission peak in the red region, indicating the potential use in wLED applications. The study aims to investigate the
photocatalytic activity of the perovskites in the degradation of hazardous organic dyes such as methylene blue (MB) and
crystal violet (CV). X-ray diffraction results demonstrate the formation of the pure crystalline phases with variable
concentrations of Mg²⁺, whereas photoluminescence studies reveal the characteristic emissions from Eu³⁺. Photocatalytic
characterization displayed an excellent degradation percentage; the degradation rate of MB was 78.33%, and that of CV was
84.08%, which indicates that the in-situ synthesized material may be a good adsorbent for remediation purposes in the
environmental remediation procedure. The recovery of dyes from the surface of perovskite was studied to evaluate surface
efficiency, and the reaction order was determined through the study of the degradation kinetics. Using a hybrid synthesis
approach, this study demonstrated the creation of perovskite-based materials with significant improvements to their
luminescent properties for optoelectronic devices and photocatalytic performance for environmental applications. The results
highlight the versatility of the material, which can lead to further exploration and implementations in commercial LED
technology and pollution control.
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