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Abstract : The 6,779 cubic meters of water treatment sludge (Class Il general industrial solid waste) stored in
the No. 2 tailings dam of Wuliba Pyrite Mine in Xixiang County has overflowed due to water seepage,
forming a brownish—red pollution band around it. The content of heavy metals such as manganese
exceeds the standard, posing a threat to the water quality of the Muzi River, a first-level tributary of
the Han River. In view of the applicability limitations of traditional sludge treatment technologies (landfill,
composting, incineration) in this mining area, based on the structural characteristics and solidification
mechanism of geopolymers, this paper proposes the "geopolymer modification — mine tunnel
collaborative filling" treatment technology. By systematically analyzing the physical and chemical
properties of sludge, optimizing the proportion of geopolymers, clarifying the microscopic mechanism
of their solidification of heavy metals, and combining the mine tunnel filling process to achieve sludge
resource utilization and source control of acidic water. Experiments show that after the sludge is
modified by geopolymers, the leaching concentration of heavy metals is significantly reduced, far
below the limit requirements of the "Integrated Wastewater Discharge Standard" (GB8978-1996).
The results show that geopolymers, as a new type of cementitious material, have a very significant
modification effect on tailings or sediment and possess good potential for environmental risk control.

Keywords : pyrite sludge; geological polymer; heavy metal solid sealing; mine tunnel filling; treatment
of acidic water
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