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Rheology of Charged Colloidal Suspensions: Anankeon Dynamics and
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Agqueous dispersions of nanoscale-size charged silica particles, often
referred to as charged silica colloidal suspensions, are functional fluids exhibiting a wide range
of responses to external fields. We established a reliable sample preparation protocol for charged
silica colloids under atmospheric equilibrium conditions. By combining electrical conductivity and
pH measurements with theoretical modeling, we successfully quantified the surface potential of
colloidal particles and the concentrations of dissolved ions in water. The results showed good
agreement with zeta potential measurements. Furthermore, small-angle scattering experiments enabled
the construction of an equilibrium phase diagram for the colloidal system, offering critical insight

into the glassy phase. Rheological measurements using a rheometer allowed us to construct a
non-equilibrium state diagram, and the presence or absence of a yield stress revealed a clear
colloidal crystal-liquid phase transition.
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