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Characteristics of Selenium Transport in the Loessal Soil Fitted with
Deterministic Equilibrium and Nonequilibrium CDE Models
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Abstract: The transport of pollutants in soil was an important factor in affecting the pollution of the soil and
groundwater. The object of this paper was to study the effect of different factors on selenite ion transport in
loessial soil. The miscible displacement technique under different experiment conditions was used to obtain
the breakthrough curves (BTCs) of selenite ion transport in loessial soil columns. By studio of analytical
models (STANMOD) software, the BTCs of selenite ion were fitted with deterministic equilibrium CDE
model and non-equilibrium two-region model. The results showed that the retardation factor (R) increased
with bulk density, but the dispersion coefficient (D) was firstly increased and then decreased. With the soil
column height increased, D decreased while R changed little. Nonequilibrium two-region model was more
suited in fitting the transport of selenite ion than equilibrium model. D was larger if the inflection point of
the BTCs occurred earlier or the curve was closed to the y-axis. R was larger if the curve was more flat.
Key words: soil column; loessial soil; CDE model; STANMOD; bulk density; soil column height; break-

through curves
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