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Mesoscale simulation analysis of particle structure formation during drying
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We investigated the structure formation of particles in drying colloidal
suspensions through mesoscale simulations that compute the Brownian motion of colloidal particles.
The structure formation of the particles during drying is governed by the competition between the
Brownian motion of the particles and the recession of the free surface according to liquid
evaporation. The drying rate falls with a decrease in the liquid permeability of the growing
concentrated layers. We found that the aggregation of the particles results In an increase In the
porosity of the concentrated layers and suppresses the falling of the drying rate.

The mesoscale simulations also reproduced the segregation of small particles to the surface in
drying bimodal suspensions. We found that the segregation is enhanced with an increase in the
particle size ratio and that there is a drying rate at which the segregation is the most enhanced.
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