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The coating-and-drying process of slurries is the common manufacturing method to obtain the products consisting of
particulate films. The drying process determines the final structure of films which affects the performance and properties of
final products. Therefore, the further understanding of formation of particulate films during drying is required. This thesis
focuses on the relationship of the transport phenomena of colloidal particles and liquids and packing structure of particulate
{ films prepared by drying of colloidal suspension. I aimed fo make clear it by working on the following three researches,

Previously, the packing behavior of particles during drying of colloidal suspension with low particle concentration has
been studied. In Chapter 2, we investigated the drying of highly concentrated colloidal suspension and the packing
structure of particulate films. Tt was found that a high initial volume fraction of particles retards the formation of crystalline
domains which causes a heterogeneous bireffingence of particulate films.

During the particulate film formation induced by drying, solvents evaporate at the liquid-air interface. In order fo
investigate the phase-change event at the interface which is adsorbed by particles, the drying phenomenon of
particle-stabilized water droplets was studied in Chapter 3. By examining the drying time of droplets stabilized various
particles, it was suggested that the plate-like particles retard the phase change of water through the interface with parficulate
layer.

Recently, liquid penetration method has been developed as a simple and quick evaluation method of structural
difference of particulate films. In Chapter 4, the penefration phenomenon into multi-component particulate films was
studied by model analysis with mathematical model based on Lucas-Washburn equation. It was found that the wettability
was dependent upon the extent of segregation of components within the films,

From the above, we studied the transport phenomena of particles and liquids related to packing structure of particulate
films. By focusing on the kinetics and dynamic behavior of transportation, we made clear the essence of phenomena.






