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Relationship Between Surface Charge and Solvation Structures on
Electric Double Layer Transistor Studied by FM-AFM
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Electric double layers (EDL) formed on the solid-liquid interfaces are gaining attention as a
solution for the resource and energy problems because of those high-energy efficiencies utilizing
the specific physical properties. Therefore, the operation mechanism of the EDL devices at
the atomic scale is required for the realization and high functionality of those devices. For this
reason, we investigated the solvation structures formed on the several surfaces in ionic liquid
solutions by 3D-frequency modulation atomic force microscopy.

First, we succeeded in visualizing 3D-solvation structures of two kinds of ionic solution:
Ethylammonium nitrate (EAN) as a protic molecule and 1-Ethyl-3-methyl-imidazolium-
dicyanamide (emim-DCA) as an aprotic molecule on a mica surface. As a result, we found that
difference of the protic properties reflects the size of the cluster on the ionic liquid molecules.
Second, we succeeded in obtaining 2D-force map data on a heterogeneously charged clinochlore
surface. As a result, we found that the orientation of the ionic molecule reflects the spacing of
the solvation peaks. Third, we measured a solvation structure on a strontium titanate (SrTiOs),
which is a common substrate for the EDL transistor. Although we developed two kinds of
surfaces: titanium dioxide (TiO,) and strontium oxide (SrO) on the same surface, we could
not measure the distinct solvation peaks as measured on the surfaces described above. The
knowledge obtained in this study is contributed to the development and progress of the EDL

devices.
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