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For the cosmetics products, shurry in which solid particles are dispersed in a liquid and emulsion in
which liquid droplets are dispersed in immiscible liquid are important technologies to control the
function and feeling of use. There is volatile material like water in most of such products, so drying
phenomenon is always involved when the product is used. However, it is not clear how the both of drying
process in slurry and emulsion proceed.

In slurry system, particles behavior during drying is not yet clear because it is difficult to observe that
in short time scale. As a result of observation of slurry drying process by real-time all-focus microscope
system and particle simulation based on discrete element method, it was confirmed that the dominant
factors on particle arrangement after drying were van der Waals force of particle and drying rate of
solvent.

In emulsion system, the new evaluation method for emulsion drying process using confocal microscope
was developed. Drying process of oil'in"water emulsion was divided to the constant drying rate period
and following decreasing drying rate period. The results of drying experiments and mathematical model
simulation showed that rate-limiting steps are water vapor diffusion and transportation of water from
center of emulsion to surface in constant rate and decreasing rate period, respectively. Furthermore, it
was confirmed that the deformation of oil droplets made water path narrow and induced the reduction
of drying rate. The constant drying rate of continuous water did not depend on oil volatility. The drying
rate of oil drastically increased when oil drop was exposed to air directly. The evaporation of water via oil
layer was also studied. It was shown that some humectants retarded the water drying rate.

Many new findings for drying mechanism in dispersion systems were gotten by this study.




