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Electrochemistry at the Non-aqueous Liquid-Liquid Interface between lonic_
Liquids and Oils: Scientific Principle Construction and Nanomaterial Fabrication
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Nanostructures of base metals have been fabricated at the water-free
liquid-liquid interface between an ionic liquid consisting only of ions and an organic solvent (oil)
as a new electrochemical reaction field. It has been demonstrated that not only Cu, which can be
deposited at the conventional liquid-liquid interface, but also Zn and Al, which cannot be
deposited, can be reductively deposited at the water-free liquid-liquid interface in the present
study. The reaction mechanism of metallic Al deposition was clarified by identifying product species

in the liquids and and in the gas.
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Fig. 1. Al-NMR spectra for the O phase before
(blue) and after (red) the Al reductive deposition at
the IL/O interface and those for toluene solutions of
iBuAlCI (purple) and iBUAICI; (dark green). Thered
dashed lines show two peaks separated from the
spectra after the deposition by the peak fitting.

Table 1. Parameters from the ZAl-NMR measurements

5 (ppm) Peak area? Peak width
BuAlIH (1 M) D 160 1 54 ppm/ 5600Hz
126 0.83 26 ppm/ 2700Hz
O phase after the reaction
95 0.10 3.6 ppm / 380Hz
Bu,AICI 128 - 27 ppm / 2800Hz
'BUAICI, 91.6 - 3.0 ppm/ 310Hz

3 Normalized by the 'Bu,AlH peak. ® O phase before the reaction.
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Table 2. Gas analysis results using gas detection tubes
Gas Concentration
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