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Abstract: Soil particle migration often causes soil erosion, agricultural non-point source pollution and other
environmental problems. It is generally acknowledged that soil particle migration during rainfall is mainly
attributed to raindrops and other external effects. However, its internal mechanism is still not clear. A
study reported herein proposes a new perspective, i. e. how does the internal force between particles influ-
ence clay migration intensity? In order to accurately calculate the force between clay particles, pure mont-
morillonite aggregates were chosen in this experiment as the study material and two monovalent cation
species (Na® and K7 ) were employed to characterize the difference of ion-surface interactions. The results
obtained were as follows. First, the clay migration intensity for Na® system was higher than that for K
system under the same electrolyte concentration. Second, the electrostatic field strength for K* system
was significantly lower than that for Na= system under the same concentration. Correspondingly, the elec-
trostatic repulsive pressure between clay particles for Na® system was much greater than that for K* sys-
tem. Third, the electrostatic repulsive pressure between particles and the clay migration intensity increased
with increasing electrostatic field intensity of montmorillonite. The study indicated that the clay migration
intensity was mainly influenced by the electrostatic repulsive pressure from the electrostatic field strength
of aggregates, but at low electrolyte concentrations, the electrostatic field also affected the clay migration
intensity through the hydration repulsive force. In conclusion, this study suggested that the electrostatic
effect generated by the electrostatic field of clay aggregates may be the internal driving force of the clay mi-
gration under the water flow, and as we considered only the effect of water flow and did not consider the
factor of raindrops in this experiment, the importance of raindrops on soil migration should not be ignored.
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