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Abstract

The interface between two immiscible electrolyte solutions, such as the oil/water interface, is the
electrochemical interface where we can perform electrochemical measurements as at the
electrode/electrolyte interface. The oil/water interface is an attractive reaction platform to prepare
metal nanostructures via the electron transfer reaction across the interface between metal ions in one
phase and reducing agents in the other phase. However, the metal nanostructures we can prepare
using this method have been limited to those of noble metals, because of the presence of water.
Recently, this limitation was found to be overcome by using a water-free liquid-liquid two-phase
system composed of a hydrophilic ionic liquid and oil. This review outlines electrochemistry at
the liquid/liquid interface and then introduces the reductive deposition of Au and Zn, noble and base
metals, at the water-free ionic liquid/oil interface.
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Fig. 1 Reductive deposition of metal at the liquid/liquid interfaces: (a) oil/water interface, (b) hydrophobic ionic liquid/water
interface, and (c) hydrophilic ionic liquid/oil interface. Only at the water-free liquid/liquid interface in (c), base metal can be
reductively deposited.
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Fig. 2 (upper panel) Schematics for electron transfer (ET) and ion transfer (IT) across the IL/O interface.
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(lower panel) Potential

(E) vs. current (/) curves for ET and IT, where /iim is the limiting current, and E12is the half-wave potential. Note that the figure

omits to show ET and IT whose current direction is opposite to those shown in the figure.
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Fig. 3 E vs I curves measured at the IL|O interface for the reductive deposition of Au for ET, IT, and potential window (PW), with the
schematics for the ET (upper left) and IT (lower right) processes, respectively, and with an SEM image (scale bar: 500 nm) for the
deposited Au (upper right). Adapted with permission from Ref.?!. Copyright 2021 Elsevier.
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Fig. 4 Schematics for the ET and IT processes for the reductive deposition of Zn at the IL|O interface with an SEM image (scale bar:
1 pum) for the deposited Zn. Adapted with permission from Ref.?2. Copyright 2023 Wiley.



