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Study on air revitalization using CO2 electrolysis aiming for high 02 recovery
rate

Sakurai, Masato
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In this study, we investigated the possibility of extracting oxygen and
electrolyzing C02 at low temperature by utilizing carbon production by electrolysis of CO2 in ionic
liquid. In order to saturate the ionic liquid with CO2 gas, C02 gas was introduced into the ionic
liquid at 1 atm. From the results of cyclic voltammetry in a 25:75 mol% mixture of [DEME] [TFSI] and

[BMIM] [BF4], a reduction current was observed at a negative potential of -0.5 V or higher. The
current was thought to correspond to the electrochemical reduction of CO2 in the melt. Constant
potential electrolysis was performed in the range of 0.8V to 1.0V, and the obtained sample was
measured using SEM and EDS. As a result, carbon was detected in the sample obtained by electrolysis
at -1.0 V.
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Fig. 1. Chemical structureof ion liquid.
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Fig.2.  Principle of CO2 dectrolytic reaction inionicliquid.

A: Inlet (Ar. CO, gas)

B: WE: Working electrode (Ni)

C: RE: Reference electrode (Ag-quasi
ref. electrode)

D: CE: Counter electrode (Pt)

E: Outlet

F: Electrolyte (Ionic liquids)

Temperature: 20°C

Fig. 3. A sealed three-electrode cdll.
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Tablel. Results of total amount of material (at.%) on the electrode for each electrolyte with
different mixing ratios of [ DEME][TFSI] and [BMIM][BF4] by EDS analysis.

CO;

25:75mol%  50:50mol%  75:25 mol%

C (at.%) 25 12 9

O (at.%) 4 4 2

Ni (at.%) 71 84 89
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Cycdlic voltammetry for COz2 reduction process.
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