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Experimental of dissolution damage to carbonate rocks by acidic leachate

ZONG Shaokang® , CHU Xuewei*"" , ZHANG Jiaxin* , LIANG Zhu* , YANG Fengzhu®
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Abstract: Strongly acidic wastewater exhibits significant corrosivity toward carbonate rocks, inducing substantial
alterations in their physical and mechanical properties. [Objective] This study investigates the dissolution and
mechanical degradation of carbonate rocks under the influence of acidic leachate. [Methods] Limestone samples are
subjected to acidic leachate under varying flow conditions and durations. The dissolution effects are evaluated
through comprehensive analyses of apparent characteristics, mass loss, porosity, uniaxial compressive strength,
acoustic emission activity, and other key indicators. These measurements elucidate the impact of the acidic leachate
on the physical and mechanical properties of carbonate rocks. [Results] Experimental results demonstrate that the
dissolution rate and porosity of the rock samples increase with prolonged exposure time and higher flow rates,
whereas the mechanical strength exhibits a corresponding decline. As dissolution progresses, the formation of
increasingly thicker fluorite mineral layers on the rock surfaces is observed, which subsequently attenuates the
dissolution rate. Furthermore, the failure mode of uniaxial samples shifts from shear-dominated to tensile-dominated
damage. The acidic environment of phosphogypsum leachate induces the dissolution of internal minerals within
limestone, resulting in significant changes to macromechanical properties. [Conclusion] These findings provide
critical theoretical and experimental insights for assessing the stability of karst media under acidic wastewater
conditions, as well as for optimizing the safety design of acidic wastewater treatment and tailings management
systems.

Key words: limestone; acidic dissolution; dissolution rate; mechanical damage; acoustic emission; carbonate

rock; acidic leache
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