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Most of the problems in the manufacturing processes of functional materials are related to 
the non-equilibrium structure formation of concentrated colloidal solutions. There are a lot of 
fabrication processes shown in Figure 1 such as transporting, filtering, dispersing, kneading, 
coating, and drying. The particle shapes such as sphere, needle, and plate are employed in a 
fabrication process. The size of particles distributed from 10nm to 10 μm are usually employed. 
The surface of particles are adsorbed by a binder polymer or by a surfactant. [1] We have 
developed a numerical simulation, SNAP (Structure of NAno Particles) for several years. [2][3] 
Recently, the direct simulation of drying colloidal solutions on a substrate is developed using 
an immersed free surface model. [4]  

SNAP can simulate non-equilibrium structures of concentrated colloidal solutions under 
non-equilibrium processes such as coating, drying, dispersing, and filtering. The functions such 
as conduction, transparency, and diffusivity can be estimated from the structures predicted by 
SNAP. The mechanism of non-equilibrium structure formation from colloidal solutions can be 
revealed from the simulation results by SNAP. For example, we successfully figured out the 
features of the shear thickening transition after the shear thinning. The shear thickening 
transition is elucidated as one of the non-equilibrium phase transitions due to fluid force. 
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Figure 1. The applications of SNAP. 
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