Graphical abstract

In this study, we utilized 3-Mercaptopropyltrimethoxysilane as a modifier to enhance the properties of attapulgite (ATP) through the solution blending method. By introducing a surfactant, we aimed to improve the solid-liquid interface properties and enhance the dispersion effect of attapulgite. Through the replacement of hydroxyl hydrogen atoms on the surface or interlayer of ATP, we successfully prepared sulfhydryl modified attapulgite (ATP-SH) using 3-Mercaptopropyltrimethoxysilane. The presence of sulfhydryl groups enables the formation of stable metal sulfur tetrahedral complexes with Cd2+ and Pb2+, effectively reducing the toxicity of cadmium and lead in environment.
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