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Summary

We have established specimen preparation techniques for successful observation of morphology with
transmission electron microscope (TEM) and scanning electron microscope (SEM).
Utilizing the established techniques, the following results were obtained from the observation of the
particle materials which greatly influence physical properties and performances of coatings.

(D Negative staining methods enabled us to observe flocculation of emulsion particles. It was elucidated
that rise of viscosity in mixing two kinds of emulsion was due to the flocculation of the emulsion
particles.

(2 For soft films without any cross-linkage, fixing process with ruthenium tetra-oxide enabled us
to prepare ultra thin sections even at the room temperature and to successfully observe the
morphology. It was proved that when a coating made from two kinds of emulsion having different
glass transition temperature was coated, continuous phase was formed by the emulsion with lower
glass transition temperature.

(3 A unique solvent etching technique was applied to paint section where immiscible particles were
introduced to reinforce mechanical properties. The solvent etching removed the introduced
immiscible particles, since the particles were much more easily dissolved into the solvent. After
this treatment, image of micrometer-scaled phase separation was provided by SEM observation.

These techniques for observing distribution of particle materials are useful to understand the difference of

the physical properties and morphology these were difficult to elucidate by the other analytical techniques.
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