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Measurement of inhomogeneous ion flow fields using glass micro-electrodes and
development of micro-ion chromatography
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In this study, focusing on the transport phenomena of nanoparticles and ions

in micro- and nanometer spaces, we developed a novel technique for measuring local concentration
fields and electric fields. Electric potential distributions in the liquid were clarified by
scanning a glass micro-electrode with a tip diameter of about 500 nm using a fluidic channel with an

orifice, and the conductivity was derived from the current-voltage characteristics to determine the

electrolyte concentrations. As a result of quantitative evaluations, we confirmed that the
concentration could be measured with an accuracy of 10% or less, and established an absolute
concentration measurement method that did not require calibration using standard solutions.
Furthermore, it was shown that pH could be measured by using a double-barreled microelectrode, and
that the proton concentration could be measured in a wide range of acid and alkaline solutions.
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