(EIERD

ERKENMERBEICKBNFEREI—T 1+ VI EDOESLE
BERBEEMEANDREE

Preparation of Coating Films of Colloidal Arrays via Electrophoretic Deposition
and Their Applications as Structurally Colored Materials

By AL WH O . B X
Abstract

Structurally colored coatings are prepared from SiO; particles and black substances dispersed solu-
tions using electrophoretic deposition (EPD) method, EPD method enabled to synthesize homogene-
ous and smooth structurally colored coatings on various shaped materials in minute timescale, which
is difficult in the case of conventional evaporation-based methods. Although negatively charged SiO.
particles are deposited on anode substrate, the addition of polycations enables cathodic EPD which
is adequate for application scene. The order of SiO: particles is controllable from long-range-ordered
colloidal crystal structures to short-range-ordered colloidal amorphous structures depending on the
condition of precursor solution, such as solution pH. We found that robustness of structurally colored
coatings are drastically improved when Mg(NO,), was dissolved in the precursor solution. Mg*" ad-
sorbed on Si0; particles are react with OH  anions, produced by electrolysis of H.O and NO* , to form
magnesium hydroxides. Formed magnesium hydroxides bind SiO. particles and substrates, which im-
proves robustness of coatings. Structural colored coatings by EPD method shown here have a great
potential for industrial application because of its advantages ; homogeneous coating on various shaped
materials, minute-scale short processing time, controlled color and tone, and enough robustness for
handling.
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