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Real-time Observation of Microstructural Dynamic Process in Colloidal Solution
under Dilatant Phenomena

Akada, Keishi
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The phenomenon in which viscosity increases with shear stress is called
shear thickening (dilatancy), and it is desired to elucidate the mechanism to control its
properties. In this study, simultaneous measurements of viscosity and small-angle/ultra-small angle
X-ray scattering (Rheo-SAXS/USAXS) were performed to elucidate the shear-thickening process through
real-time structural observation. The obtained results show that with increasing viscosity,
elliptical silica flocs are formed and aligned in the flow direction. Furthermore, we developed a
fast Rheo-SAXS/USAXS with msec time resolution and clarified the transient phenomena that cause
shear thinning. A self-made shear cell with piezoelectric operation has also been developed, which
enables simultaneous shear measurement for small sample volumes of micro-L.
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