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St"':cwre :]ormationt? i:‘ dc°"°idal‘: single component| binary system applications
systems ave attracte muc
attention for decades. For example, ®
charged colloidal particles dispesed gg
in liquid media self-assembled into |3% § S
3D regular lattice, “colloidal crystal”, | | s
due to strong electrostatic interaction o | lE * polymer
between the particles. Colloid + = B
soluble polymer systems exhibit | &
phase separation and crystallization 5
because of the depletion force. £ -
Oppositely charged, binary colloids % 3
form regular colloidal clusters, due to 88
an interplay of electrostatic attraction &85
_ 2D-crystal J

and repulsion. 2D colloidal crystal
can be fabricated by electrostatic adsorption of 3D charged colloidal crystals to oppositely
charged plate. These self-assmbled structures can be immobilized in polymer gels and polymer
resin to fabricate self-standing materials. We will also report applications of these colloidal
crystals as photonic materials.
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Figure 1. Charged colloidal particles.
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(a)

Figure 2. Arrangements of colloidal particles in
aqueous dispersions. (a) and (b), disordered
and ordered (crystal) states of charged colloid
(polystyrene (PS) particles, 430 nm). (c) crystal
structure due to depletion attraction (PS
particles, 600 nm; polymer, sodium
polyacrylate).
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Figure 3. Schematic drawing on
mechanism of depletion attraction.
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Figure 4. (a) Overviews and (b) reflection
spectra of colloidal crystal of four kinds of
microgel particles having various diameters d.
(depletant: polyacrylamide) (c) Shift of the
Bragg peaks on changing polymer
concentration (0.5wt% - 0.9wt% with an
interval of 0.046wt%, from bottom to top)
[ref.16].
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Figure 5. Exclusion of impurity (green
fluorescent PS) particles in polycrystals of
colloidal silica particles [refs.18,19].
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Figure 6. (Left) A micrograph of the eutectic
structure formed in ternary colloid. (Right)
reflection spectrum from the eutectic structure
[ref.17].
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Figure 7. (a) Experimental setup and (b)
overviews on unidirectional crystallization of
colloidal silica due to base (pyridine) diffusion
[refs.21,22]. (c) and (d) unidirectional
crystallization of silica colloids in the presence
of pyridine under temperature gradient
[refs.24,15].
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Figure 8. (a) Colloidal clusters of negatively
(green) and positively (red) charged
particles. (b) Salt concentration dependence
on the association number (n).
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Figure 9. Numerical simulation results on
the relation between n and charge ratio Q.
for (a) small and (b) large values of n. In (b),
the layer structures are represented by color
code [ref. 30].
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Figure 10. (a) Side view and (b) cross sectional
view of gelled colloidal crystal (silica particle,
diameter =100 nm) formed by unidirectional
growth [ref. 24]. (c) 2D monolayer colloidal
crystal (polystyrene, diameter = 500 nm)
immobilized on a glass substrate. (d) top view of
the 2D crystal [ref.35].
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