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Abstract

It 1s observed that 1n aqueous solutions colloidal particles and other large solutes are
excluded several hundred micrometers away from a variety of hydrophilic surfaces,
forming a solute-free zone called exc/usion zone (EZ). The phenomenon contradicts
general understanding that the impact of surface extends no more than a hundred
nanometers; recent theory suggests structured water emerge 1n the exclusion zone. But in
our experiment, applying a magnetic field, magnetic colloidal particles could easily pierce
nto EZ, which conflicted the expectation of exclusion zone structured water theory.
Therefore, we propose another idea to explain the phenomenon of exclusion zone:
exclusion zone 1S the result of balancing diffusiosmosis and diffusiophoresis. The size
variation of exclusion zone, the flow of colloidal particles and the 1on gradient within the
solution were measured, and the results are consistent with the anticipation of our idea.
Applying the results of our research, we can develop new ways of filtration and extraction,

or even utilize the flow caused by 10on exchange and create a novel way to generate energy.
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