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Analysis on the ion migration characteristics in solidified soil
contaminated by complex heavy metals under
special environmental conditions

SHAO Li, ZHANG Ying
(School of Envoriment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: A two-dimensional axisymmetric analysis model was established by using the finite element
method. The migration and diffusion of heavy metal ions (Cu2+, Cd2+) in soil were studied. The
migration characteristics of single heavy metal ions (Cu%) and composite heavy metals (Cu-Cd) were
compared. The diffusion of heavy metals before and after solidification were analyzed, and the
influences of temperature and dry-wet interaction were considered. The results show that the migration
radius of composite heavy metals is larger than that of single heavy metal ions in the infiltration process.
The solidified contaminated soil has a good control on the diffusion rate of heavy metal ions, and the
effect of solidification on the diffusion of single heavy metal ions is more obvious. The environmental
temperature has a positive correlation effect on the diffusion rate and range of heavy metal ions, and the
diffusion range of heavy metal ions increases significantly under wet and dry cycles.
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Tab.1 Material model parameter
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Z K JE Bl A4
Cu Cd

n 0.384 0.384 0.75

o/(mg-L™) 1.48 0.15 0

ap/em 1.36 1.46 100

ar/em 0.136 0.146 10
D/(m” - s™) 2x107"° 2x107"° 2x107"°
K(cm-s") 1.2x107° 1.2x10° 4.0x10™

Ry 1.19 2.11 5.6

Ky/(em’ - g") 0.07 0.41 0.83
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Fig.2 Finite element mesh
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Fig.7 Comparison of r~t curves composite heavy metal ions before and after solidification
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