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Functonalization of Structurally Colored Materials based on Amorphous Array of
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Recently, development of colored pigments with low-toxicity and minimal
environmental impact attracts much attention. Structural color of colloidal crystals is one of the most
versatile candidates. However, structural color of colloidal crystals has angle-dependence and
restrictions for coating. In this study, angle-independent structural color materials based on amorphous
array of colloidal particles were investigated. Firstly, Si02-Ti02 monodispersed particles were developed
for achievement of photochromism of structural color materials. Secondly, structural color coatings were
Brepared by an_electrophoretic deposition (EPD) method using monodispersed Si02 particles and carbon

lack nanoparticles. Influences of applied voltage and deposition time of EPD on the thickness and array
structure of coating films were investigated in detail.
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Fig. 1.  Schematic  representation  of
electrophoretic deposition device.
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Fig. 2. TEM images of (a) SiO; core particle and
(b,c) and Si0,-TiO; core-shell particle.
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Fig. 3. Diffuse reflectance spectra of colloid
amorphous assembly of SiO; particles with CB
NPs. The concentration of CB NPs were a) 0, b)
0.12, ¢) 0.24, d) 0.36, ¢) 0.49, and f) 0.61 wt%.
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Fig. 4. Diffuse reflectance spectra of colloid
amorphous assembly of SiO; particles with CB
NPs for 0.36 wt%. The sizes of SiO, particles
were a) 200, b) 240, c¢) 260, d) 300, and e) 350
nm.
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Fig. 5. Cross-sectional SEM images of SiO,/CB
coating films prepared by EPD. Applied voltages
and EPD times were (a) 90 V-1 min and (b) 5
V-25 min, respectively. Magnified images were
given as insets.
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