ERKRENZES TIERZEF R

Externally controlled colloid motions in viscoelastic fluids
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Abstract:

In colloidal physics people concern the motions of micro-sized particles in simple and complex
fluid environment. This includes not only passive motions due to agitations of thermo energy but
also controlled motions in presence of external forces or torques. In this talk | will show two of our
recent research works regarding the controlled colloidal motion in viscoelastic fluids. In the first
work, we demonstrate the observation of a microscale Magnus effect when rotating colloids are
translating through the viscoelastic environment. We show that such microscale Magnus effect is a
result of the slow structural relaxation of the viscoelastic media, which is very different from the
inertial-driven Magnus effect at macroscale. In the second work, we demonstrate the observation of
a backward sliding when colloid rollers roll on surfaces in viscoelastic fluids, i.e. the rollers slide
backwards even though their rotation direction suggest forward motion. Via a combination of
experiments, theory and computational fluid dynamic simulation, we show that such backward
sliding is a direct result of a strong backward viscoelastic force caused by the surrounding
viscoelastic fluid flow. Our work not only provides comprehensive understandings of colloid
motions in viscoelastic fluids but also bears potential in applications such as particle sorting,
steering and targeted delivery at microscale.
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