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Abstract

In the field of contemporary building materials, the development concepts of greening and high-performance are becoming
increasingly prominent. Replacing cement with solid waste is one of the effective approaches to transform waste into treasure and
achieve green resource utilization. This project investigates the use of solid waste—copper tailings powder—to replace 45% of
cement in the preparation of composite cementitious materials. To meet the expected performance standards, chemical activation of
desulfurization gypsum (DG) and dispersion of hydroxyl-modified multi-walled carbon nanotubes (MWCNTs) with gum arabic (AG)
were employed to formulate an environmentally friendly copper tailings-based cement composite material (CTC). The mechanical
properties and SEM morphology of the CTC gel system were tested, and XRD analysis of its crystalline phases was conducted
to explore the reinforcement mechanism of MWCNTSs in the copper tailings-cement gel system. This research contributes to the
resource utilization of copper tailings solid waste, provides theoretical basis and technical support for developing high-performance
geopolymer, and facilitates the advancement of the building materials industry toward green and sustainable development.
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