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		Abstract

		This study explored the feasibility of molybdenum tailings (MTs) as an alternative to natural river sand for concrete production. Firstly, the compressive (fcu) and splitting tensile strengths (fsts) of molybdenum tailings concrete (MTs-C) and the relationship between the two were evaluated. Then, the corrosion resistance of MTs-C was investigated. This includes fcu loss, relative dynamic elastic modulus (RDEM) loss, and mass loss. Subsequently, the pore distribution under the sulfate freeze-thaw (F-T) cycle was tested by nuclear magnetic resonance (NMR). Besides, the pore evolution characteristics were visualized and quantified using industrial CT techniques. Finally, the corrosion products were identified by X-ray diffraction (XRD). The results showed that the mechanical properties of concrete with 60% MTs only decreased less than 10%. In the sulfate F-T environment, the corrosion resistance of MTs-C decreases as the replacement ratio of MTs increases, and it decreases significantly when the replacement ratio exceeds 60%. The NMR results show that the proportion of large pores gradually increases with the increase of F-T cycles, and the porosity first decreases and then increases. Further, the industrial CT visualization results show that the F-T deterioration of MTs-C is a dynamic process in which small pores gradually penetrate large pores expanding into microfractures. The pore evolution pattern was further verified by XRD corrosion product analysis. This study provides a theoretical basis for the application and promotion of MTs-C in the harsh environment of sulfate F-T cycles. 
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