©
2019 2023

Study on rheologﬁ of liquids with multiscale structures by means of
high-frequency shear impedance spectroscopy

Yamaguchi, Tsuyoshi
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An experimental method was developed to measure the frequency-dependent
complex shear viscosity in the frequency range from 65 MHz to 3 GHz using an electrodeless quartz
transducer. Calibrating the effects of dielectric responses of sample liquids by means of equivalent

circuit method, we could obtain the shear relaxation spectrum consistent with those determined by
conventional QCM-D method between 5 - 205 MHz. The novel method was then applied to various viscous
liquids including room-temperature ionic liquids, water-in-salt electrolyte, polymer solution and
nanofluids. Comparing the obtained shear relaxation spectra with the frequency-dependent volume
viscosity determined by ultrasonic spectroscopy and the structural relaxation measured by
quasi-elastic neutron scattering spectroscopﬁ, we analyzed the origin of the shear viscosity of
these liquids and the spatial dimension of the microscopic structure that determines the shear
viscosity.
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