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Microscopic transport in complex environments
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Diffusion is a fundamental transport mechanism governing the spreading of microscopic entities. This phe-
nomenon can be enhanced by orders of magnitude in the presence of hydrodynamic velocity gradients due
to the Brownian motion across streamlines ‒a process commonly known as the Taylor dispersion. This phe-
nomenon notably plays a major role in chemical reactions in porous media and engineering of microfluidic
devices. Furthermore, the transport is also determined by the confining boundaries. The transported objects
can experience electrostatic and hydrodynamic interactions with the boundaries, or even reaction/adsorption
at these interfaces. Here by using evanescent wave microscopy, already used to measure the Taylor disper-
sion full dynamics [1], we study the transport of charged nanoparticles in linear shear flows, near a charged,
planar surface on one side, and an open, particle-consuming boundary on the other side. By varying the con-
centration of electrolytes, we show how the electrostatic repulsion from the surface reduces the dispersion.
Besides, the open boundary equivalent to an adsorption-like condition induces an exponential decay of the
particle number and a large decrease of the dispersion coefficient [2]. Our results thus bring new insight to
the important question: “how do the characteristics of a surface affect microscopic transport in confinement?”
.
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