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Controllable preparation and photocatalytic performance study of Ag@wAgBr/MgAl-LDH
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[ Abstract] This study explores the photocatalytic degradation potential of Ag@AgBr/MgAIl-LDH composite
materials for organic pollutants. The hydrothermal method was used to prepare composites with different AgBr
transformations, and their structure, morphology, and optical properties were studied using X-ray diffraction,
scanning electron microscopy, and UV-visible diffuse reflectance spectroscopy. The results show that when methyl
blue is degraded by over 78% within 2 hours under visible light, the photocatalytic performance of the composite
material is optimal. To understand the photocatalytic decomposition mechanism of the composite material, quenching
experiments were conducted. The decomposition process is primarily determined by the formation of superoxide
radicals. After five photocatalytic reactions, the Ag@AgBr/MgAI-LDH catalyst still maintains high catalytic
efficiency and stability. Analysis indicates that the introduction of AgBr effectively enhances the reactivity of the
composite material to visible light, while the layered structure of MgAI-LDH aids in electron separation, improving
the overall photocatalytic degradation efficiency. This study on the application of Ag@AgBr/MgAl-LDH composite
materials in wastewater treatment provides a new perspective and support for the effective degradation of organic
pollutants under visible light conditions. The preparation technology and performance optimization of the composite
catalyst Ag@AgBr/MgAI-LDH are expected to play a key role in environmental management and water treatment.
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