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An ionic liquid (IL) is one of the suitable materials for CO2 reduction reaction. However, it is difficult to apply
ILs to industrial CO2 reduction processes because of their high production cost. We have developed the
reaction field based on ILs, which is consisted of the electrode modified by bulky IL molecules. The reaction
filed is formed among the IL molecules modified on the electrode is usable for CO2 reduction reaction. In this
case, we can minimize the use of ILs for CO2 reduction reaction. In this study, we have performed the efficient
CO:z reduction reaction using the reaction field based on ILs.

First, we have synthesized several ILs that have disulfide sites for surface modification. We have modified
these ILs onto the electrodes and evaluated their properties. From surface FT-IR absorption measurements,
ILs with short alkyl chains were tend to extend in the reaction field. On the other hand, ILs with long alkyl
chains were tend to bend and shrink in the reaction filed, forming the small reaction field. Thus, the amount of
entrapment molecules in the reaction field based on the IL with long alkyl chains is smaller than that with ahort
alkyl chains. This result indicates the importance of the size of the reaction fields suitable for the entrapping
catalysts or promoters.

Next, we have applied the reaction fields based on ILs to COz2 reduction reactions. When we have entrapped
[Ni(cyclam)] complexes as the catalyst for CO2 reduction reaction in the reaction field, its overpotential has
quite improved compared with the reaction in the homogeneous solution. Furthermore, in the case of using the
IL-modified electrode entrapped with imidazole molecules, we have observed the decrease of the overpotential
of CO2 reduction reaction and the efficient MeOH production. The surface-enhanced IR absorption
measurements have indicated that ILs modified on the electrode activate CO: reduction reaction by the
interaction with catalysts and/or promoters in the reaction field.




