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Effects of Gravity on the Growth Process of Colloidal Crystals with Depletion Force Mediated
Attractive Interaction
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Abstract: Although depletion-induced attractive colloidal crystallization processes are recently
studied as a model system of crystal growth because of the size of crystal unit (more than several
hundred micro meters), effects of gravity would be significant, since the size and density of particles
are large, and their crystallization usually starts at the bottom of growth containers. In this study we
successfully observed in situ adsorption, desorption, surface diffusion, and kink incorporation of
particles on growth interfaces of the depletion-induced attractive colloidal crystals of polystyrene
particles in aqueous sodium polyacrylate solutions under several gravity conditions during parabolic
flights. Precise surface transportation and kink incorporation processes of the particles into the
colloidal crystals with attractive interactions were observed in situ at the particle level. Surface
diffusion coefficients of particles D, were roughly estimated. D, at 0 G became larger than those
at1 G. D, at 0 G also showed scattered data compared to those at 1 G, since particles which moved
largely had a propensity to increase under microgravity conditions. Obtained D¢ values were 1 ~2
orders of magnitude smaller than those of bulk diffusion coefficients.
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Fig.1 Schematic illustration of elementary processes
of a growing crystal interface. Especially, we

focused on surface diffusion processes.



Fig.2 Depletion-induced attractive colloidal

crystals observed under microgravity.
Particle size was 653 nm in diameter.
Crystals are close packed.
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Fig.3 Experimental setup in a MU-300 rack.
An inverted microscope was fixed on a
vibration control device. Microscopic
images were captured by the notebook
computer set on the rack.
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Fig4 A trajectory of surface diffusion of a
polystyrene particle on the terrace of a
growing colloidal crystal under
microgravity. The blue polygonal line
indicates the trajectory. The red polygonal
line indicates the area of the surface
diffusion.
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Fig.5 Surface diffusion coefficients with gravity.

Open circles and filled squares indicate the

data at Cy,pas = 0.200 and 0.225 gLt
respectively.
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