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Abstract

In order to solve the problem of soil and groundwater heavy metal pollution more scientifically
and effectively, it is necessary to establish a mathematical model to quantitatively study the
transport characteristics of multi-component heavy metals in soil and groundwater. Combined
with the multi-component reaction heavy metal solute competition adsorption Kinetic model and
lattice Boltzmann model method, a multi-component heavy metal adsorption transport lattice
Boltzmann percolation chemical model and its numerical simulation method are proposed to
quantitatively study the ion exchange of multi-component heavy metals in soil. The characteristics
of concentration coupling change during the process of reaction, competitive adsorption, degrada-
tion and migration, combined with the application analysis of engineering examples, provide a re-
liable basis for the prediction and control of heavy metal pollution.
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Figure 1. Schematic diagram of the structure of the multi-component
solute transport system
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Figure 2. The spatial distribution diagram of solution concentration Cm and solid phase adsorption concentration Sm of each
heavy metal when 1=nd,/2 & t=ng,
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Figure 3. Distribution diagram of each heavy metal solutions concentration along
the axis when t=n6,/2 & t=n_,
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Figure 4. Distribution diagram of each heavy metal total concentration along the axis
when t=n6,/2 & t=n0,
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