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Development of Coating Process of Structural Color by Electrophoretic Deposition
of Mixed Dispersion of White and Black Particles
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In this study, a novel approach for creating structural color coatings from
monodisperse Si02 particles is presented. The structural color coating films, formed from an array
of Si02 particles with _a small amount of black additive, are easily prepared by an electrophoretic
deposition (EPD) technique. Structural color coatings on materials with curved surfaces and
complicated shapes are also achieved by the EPD method. A cathodic EPD is much favor since metal
ions elute from anodes. Therefore, structurally colored coating films were prepared by the cathodic
EPD method using monodispersed SiO2 particles, CB and polycations. The arrangement of the particle
array is also controlled by pH condition of cathodic EPD. The iridescence, i.e., the angular
dependence, of the structural color dramatically changes with the arrangement of the particle array.
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Fig. 1. Schematic representation of electrophoretic
deposition device.
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Fig. 2. Reflection spectra of the coating films
prepared using SiO, particles with diameters of
200, 240, 260 and 300 nm on ITO-coated glass
substrates via the EPD process at 50 V for 2 min.
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Fig. 3. Optical photographic image of the coating
films prepared using SiO; particles with a diameter
0f 240, 260, and 300 nm on stainless steel forks via
the EPD process. The coating sols contained 3.6 x
10 wt% CB.
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Fig. 4. Surface SEM images and FFT images of
Si0,/CB coating films prepared by cathodic EPD
using PDDA as polycation. Applied voltage and
EPD time were 7 V and 3 min, respectively. (a) 1
wt% aqueous ammonia solution and (b) deionized
water were employed for the EPD sol.
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Fig. 5. The peak position, Amax, of transmission
spectra of the SiO,/CB coating films prepared by
cathodic EPD using PDDA as polycation as a
function of incident angles relative to the surface
of the films. Circles; film prepared from the basic
sol (1 wt% aqueous ammonia solution), triangles;
film prepared from the neutral sol (deionized
water).
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