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Fig. 1 Schematic diagram of the generation mechanism of leachate in municipal solid waste landfill sites
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Fig. 2 Schematic diagram of the generation mechanism of leachate in industrial solid waste landfil
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Fig. 3 “Physical mechanism generalization — key parameter measurement — mathematical model solving — multi-scenario prediction”
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Table 4 Common physical models and governing equations
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Table 5 Common numerical simulation softwares
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Advances in Modeling and Application for Predicting Leachate from Industrial
Solid Waste Landfills

CHEN Pengfei'”, YIN Feng'®, MENG Mingfu’, Ning Zengping”, LIU Yizhang™*
(1. School of Earth Sciences and Spatial Information Engineering, Hunan University of Scienceand Technology, Xiangtan Hunan 411100,
China; 2. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang
550081, China; 3. Center for High Pressure Science and Technology Advanced Research, Shanghai 201203, China)

Abstract: Accurate prediction of leachate from industrial solid waste landfills is a key prerequisite for mitigating the risks of soil and
groundwater contamination. Analyzing existing leachate prediction methods can provide valuable scientific support for environmental risk
management in industrial waste landfills. This article begins by examining the fundamental differences in formation mechanisms and
pollutant characteristics between leachate from industrial solid waste and that from municipal solid waste. It subsequently reviews three
mainstream prediction methods for industrial solid waste leachate: water balance, empirical formulas, and numerical simulation. These
methods encounter challenges, including the absence of a dedicated parameter system for industrial solid waste, as well as the
oversimplification of chemical processes and heterogeneous media. Addressing these issues, future research priorities should focus on a
“database construction-Al optimization-multi-process coupling” framework, wherein the deep integration of Al algorithms and mechanistic
models will be pivotal in enhancing the prediction accuracy of industrial solid waste leachate.
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