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One of fascinate features that room-temperature ionic liquid (RTIL) possesses is negligible
vapour pressure, allowing us to put RTIL in a vacuum chamber. This fact would enable a
desired action that is use of liquid as a sample for analytical instruments and manufacturing
machines requiring vacuum conditions. Based on this idea, we are developing new techniques
for nanomaterial productions and analyses by putting RTIL in vacuum chambers of several
instruments.*

The metal sputtering instrument is widely utilized to form a metal thin layer on a solid
substrate. Our attempt to subject RTIL to metal sputtering lead us to the discovery that was
preparation of metal nanoparticles suspended in RTIL. This method is also useful to prepare
metal alloy nanoparticles and hollow nanoparticles of metal oxide.

Regarding use of RTIL for electron microscopes, the fascinate fact, which we found for the
first time, is that RTIL can be observed by a scanning electron microscope (SEM) without
charging of the liquid. In other words, RTIL behaves like a conducting material for SEM
observation when the liquid is put on insulating samples. This fact became very useful to
observe biological samples under wetted conditions. In addition, since chemical reactions
including electrochemical reactions can be induced in RTIL, in situ observation of these
reactions by electron microscopes is possible.®

SEM observation of RTIL in which sodium aurichloride was dissolved resulted in
formation of gold particles with observation time. This was caused by reduction of
aurichloride by irradiation of an electron beam during the SEM observation.* Based on this
finding, we began to introduce RTIL in a focused ion beam (FIB) machine and an electron
beam (EB) machine to prepare nano-patterns by inducing chemical reactions along beam
scanning. As expected, metal and polymer patterns were formed by reduction of metal ions
and polymerization of monomers, respectively. In the latter case, interstingly, the prepared
patterns had significant thickness, which became a clue for developing the technique to
prepare three-dimensional patterns by FIB in the raster scanning mode to RTIL.
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