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Modified model and analytical solution of one-dimensional transport of
suspended particles in saturated porous media

XUE Chuan-cheng, WANG Yan*, LIU Gan-bin, CHENG Guan-chu, GUO Hua, WU Zhang-yan
( Institution of Geotechnical Engineering, Ningbo University, Ningbo 315211, China )

Abstract: The migration of suspended particles in saturated porous media has attracted much attention. This
study is of significant importance in the aspects of environmental protection, pollution transfer, and other aspects
of human engineering. The classical particle migration model was modified to take into account the deposition
and re-release of particles in the sedimentation kinetics equation. Combining the initial and boundary conditions
of short-term injection, the analytical solution was obtained by Laplace transform and its inverse transformation.
The numerical method was used to calculate and verify the correctness of the analytical solution. The analytical
solution was degenerated under short-time injection conditions to obtain an analytical solution at a constant
injection concentration, verifying the correctness of the results. Finally, the influence of the parameters such as
sedimentation coefficient, release coefficient, injection time and depth on the concentration curve was studied.
The results indicate that the change of concentration curve is more sensitive to release factor. Due to the
sediment release effect, the breakthrough curve has a “tailing” phenomenon.

Key wor ds. porous media; one-dimensional diffusion; Laplace transformation; release effect



