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Kinetic model of contaminant transport in soil-water
system considering two-site absorption-desorption

ZHAO Ying'?, LIANG Bing', XUE Qiang?, LIU Lei'?, WANG Yong-bo'*

. ( 1.Department of Mechanics and Engineering Sciences, Liaoning Technical University, Fuxin 123000, China;
2. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and
Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China )

Abstract: Considering the environment behaviors of contaminant in soil, such as diffusion, equilibrium/nonequilibrium two-site
absorption-desorption and microbiological degradation, the kinetic model of the contaminants transport in soil is established; and its
finite difference equation is given. Based on it, the distribution regularities of the contaminant concentration in soil are discussed in
detail; and the sensitivities of parameters k and f are analyzed. The study shows that the parameter k& has important influence on the
concentration distribution in soil and the influence degree is also related to the proportion (1- f*) of nonequilibrium sites to total sites;
At the later stage of pollution, the existence of absorption phase may increases the solute concentration in the water in soil; and the
lager is k , the more obvious is the influence.
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Fig.1 The concentration distribution of simulation column
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Fig.2 The concentration distribution of simulation column
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Fig.3 The concentration curves in water
phase corresponding to different values of &
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Fig4 The equilibrium and nonequilibrium
adsorption phase concentration curves corresponding
to different values of k
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Fig.5 The concentration curves in water
phase corresponding to different values of f when k =0.015
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Fig.6 The concentration curves in water
phase corresponding to different values of f when k =0.15
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