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Construction of colloidal crystals with simple cubic lattice by precisely
designed polymer-brush-decorated hybrid particles
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The purpose of this study is to precisely synthesize hybrid particles
grafted with charged polymer brushes, to systematically study their dispersibility and alignment
behavior, and to construct novel colloidal crystal systems that have interdisciplinary and practical

value. Specifically, we found that cationic polymer brush-decorated hybrid particles form soft
colloidal crystals with extremely large interparticle distances in low-polarity solvents. The
structure of this crystalline system varied with the number of charges on the graft chains and salt
concentration. We also found that by mixing hybrid particles grafted with polymer brushes having
cations and anions, respectively, CsCl-type colloidal crystals were formed in which they were
arranged alternately. Furthermore, we succeeded in directly observing the process from nucleation to
crystal growth of these crystals.
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