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Elucidating clogging and breakage of colloids in porous microchannel
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Clogging and breakdown phenomena caused by colloids in soil and aquatic
environments can affect the dynamics and transport of chemicals through changes in soil permeability
and erodibility. This study systematically elucidated these phenomena by: (1) constructing an
experimental system for the formation and breakdown of clogs using microfluidic channels and
acquiring experimental data, (2) assessing the charging and aggregation characteristics of colloids,
and (3) conducting column transport experiments to evaluate macroscopic deposition rates and
analyzing the results. Furthermore, simulations related to dense colloidal suspensions, which are
experimentally similar to clogging, were employed to analyze the system, successfully achieving good
agreement with the experimental data.
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