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Development of techniques for creating high-quality colloidal crystals

by

Shigeki MATSUO, Atsushi MORI, Yosihisa SUZUKI

(Received

)

To grow large and high-quality colloidal crystals, several techniques have been investigated. Apparatus

for soap-free emulsion polymerization was built up. Synthesis of surfactant-free polystyrene

microparticles colloidal dispersions with small diameter dispersion was achieved. Reduction of particle

size polydispersity by crystallization, preceded by a thermodynamic consideration, was attempted and

worked in few conditions.

information of crystallization process.

In-situ observation was found to be a fruitful method to obtain the

Key words: Colloidal crystal, Crystal growth, Size polydispersity, Surfactant-free polystyrene particle, Soap-free
emulsion polymerization, Electrostatic repulsion, Centrifugal sedimentation
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Fig.1 Schema of sharpening of diameter distribution
using re-crystallization. Horizontal and vertical axes
represent, respectively, the polydispersity and the
volume fraction.
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Fig.2: Sketch of a polystyrene microparticle.
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Table 1: Conditions of synthesis and results.

I II 111 v

H20 [ml] 70 70 70 70

CH3OH [ml] 60 60 60 60

raw MS [ml] 16 16 16 16

materials DVB [ml] 0.8 0.8 0.8 0.8

NaSS [ml] 0.158 0.17 0.17 0.4

KPS [ml] 0.06 006 0.12 0.06

stiring rotation [rpm] 150 350 350 350

.. duration [hr] 7 7 7 7
condition

temperature [C] 70 70 70 70

particle  diameter [ 4 m] 032 0.276 0.21 0.16

property deviation [# m]| 0.007 0.012 0.005 0.008
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Fig. 3 Sample preparation on a Si substrate.
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Fig. 4 SEM image of polystyrene particles.
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Fig. 6 Colloidal crystals of particle B, C and D.
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Fig. 7 Size distribution of polystyrene particles.
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Fig. 8 Schematic illustration of the edge of a droplet.
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Fig. 9 Accumulation of particles at the edge of the droplet.
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