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Fate and Transport of Environmental Impact Chemicals in Soils
*, Per Moldrup™
Toshiko KOMATSU, Ken KAWAMOTO, Kiyoshi KAWAMURA, Kazuo SUGIYAMA, and Per MOLDRUP

Fate and transport of selected environmental impact chemicals (EICs) in both soil liquid and gaseous phases were
investigated. The gaseous transport parameter such as soil-gas diffusivity (D) and the air-permeability (ka) were measured for
both Japanese volcanic ash soils and Danish sandy soils. Based on the tests of predictive D, models, the BBC and the TPM
models predicted well the measured data. Furthermore, a new model for predicting k, was developed, and was tested against the
measured data. The new k, model performed better than the previous models. For the soil liquid phase, new models for
predicting soil-water retention and unsaturated hydraulic conductivity were derived by linking the Gardner and Campbell
models. The new models performed well for predicting unsaturated hydraulic conductivity in near-saturated undisturbed soils,
suggesting it can be used to evaluate water transport in undisturbed soil systems. By using the combination of column and batch
sorption experiments, the mechanism of colloid-facilitated transport of EICs in soils was investigated. Results show that the
leaching of both colloidal particles and dissolved organic matter is controlled by diffusion-limited kinetics. The batch sorption
experiments showed that the herbicide (2,4-D) and heavy metal (Pb) sorption on both soil and colloidal particles greatly depend

on pH conditions.
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