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When suspended colloidal particles move in the ultimate vicinity of a flat solid interface, their mobility is smaller than in the bulk
suspension due to a drag force caused by hydrodynamic interaction between the particle and the wall. Further, the friction acting
on a particle depends on the direction of motion. Leading to different diffusion coefficients parallel, D;, and normal, D,, to the
Interface. To expand the catalogue of particles being studied at interfaces [1-5], we are now Iinvestigating colloidal particles with
controlled surface roughness and hollow shells. In this work, we show the anisotropic diffusion of these particles when they are
close to a glass/dispersion interface by means of evanescent wave dynamic light scattering (EWDLS). By comparing the results
from rough and hollow particles with data from smooth spherical particles and with theoretical predictions for hard sphere colloids
[6,7] we assess the influence of particle shape on the particle-interface hydrodynamic interaction.

Colloidal systems Evanescent Wave DLS: Data analysis

- ~ s ~ Polystyrene case
Rough Silica Smooth Silica At short times, the time correlation 1.2 | - . - | - .

. , function of the scattered field:
Particles (RP) Particles (SSP)
Y, Y,

m Q, scan at constant Q,
1.0 1 ® Q, scan at constant Q, (0,=0)

\_ - gl(t) — EXp{—Ft + O’(tz)}. O Q, scan at constant Q, (6= 45) .
4 A 0.8 T
Hollow Here I is the initial relaxation rate —~
. that can be re-written as: 'g i 1
particles (HOS) ="
- y, =

2 .
['=Qi(Dy)() + (Qi + %) (D1)(x) 04~

Figure 1. Colloidal particles used in this research
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Evanescent wave Results
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Here we show experimental evidence of how particle morphology affects the dynamics of
colloids near to a glass/aqueous interface. It is shown that rough and hollow particles
show slower near wall dynamics as compared to the simple case of full body hard sphere
like particles with smooth surface. As the measurements on the rough and the hollow
particles were performed at large screening lengths, we would expect an acceleration of
their dynamics, if the deviation from hard sphere behavior was caused by static particle
wall interactions. However, we are observing the opposite behavior. van der Waals
attraction, which might lead to a slowing down of the near wall dynamics, can be ruled
out for rough particle [10]. This leads us to conclude that the observed slowing down of
the rough and hollow particles is very likely due do a different hydrodynamic interaction

Figure 3. Sketch of the EWDLS set-up with the wall as compared to full body hard sphere like particles.
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