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Fabrication of non-close-packed colloidal monolayers utilizing polymer
brush-grafted silica particles
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Two cationic polyelectrolytes, poly(3-acrylamidopropyl trimethylammonium
chloride) (PAPTAC) or poly(vinylbenzyl trimethylammonium chloride) (PVBTA), have been grafted on the
surface of the silica particles, and then these particles have been applied to the convective
self-assembly (CSA) using hydrophilic substrates to prepare colloidal layers. When the
PAPTAC-grafted silica particles (PAPTAC-Si) were used, we obtained the colloidal monolayers of a
wiggle beads structure. By the CSA process using the PVBATA-grafted silica particles (PVBTA-Si), on
the other hand, we succeeded in fabricating the colloidal monolayers having a somewhat constant
interparticle distance, that is, a non-close-packed (NCP) structure without using any templates.
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Table 1 Properties of unmodified and
polyelectrolyte-grafted silica particles.

. we V% Dy¢
Particle OPC g poly/g-Si] [mV] [um]
Silica particle — -30.5 0.421
PAPTAC-Si 11.3 589 1.04
PVBTA-Si 17.1 523 1.09

a Amount of grafted polyelectrolytes.
b Zeta potential.

¢ Hydrodynamic diameter.
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Figure 2 SEM images of PVBTA-Si colloidal
monolayers on mica substrates at different
volume fractions: (a) ¢=0.05 x 107; (b) ¢=10.25
x 1074 (c) ¢=0.75 x 107 (d) ¢=1.00 x 107
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Figure 3 Pair correlation functions g(r) for

PVBTA-Si colloidal monolayers on mica
substrates at different volume fractions: (a) ¢ =
0.05 x 107%; (b) ¢=0.25 x 107 (c) ¢ = 0.75 x
107,
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