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Effect of Cell Potential on CO, Electrolysis
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Abstract >> In this study, the Faradaic efficiency (FE) of CO, reduction products

was measured at various cell potentials under a pressure of 45 bar. A simplified
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CO;, electrolysis model was developed to predict the FE behavior. The highest FE
was observed at the cell potential of —1.2 V, and further increases in negative po-

tential did significantly decrease the FE. This behavior was attributed to rapid de-
pletion of dissolved CO, near the working Cu electrode.

Key words : Faradaic efficiency(I{2{Gj|o| &&), CO, reduction products(CO, ZH¢
MM-F), cell potential( ML X}, electrolysis model(4=HM3ff 2 &), dissolved
CO(£5l % CO2)

Nomenclature

FE : Faradaic efficiency (%)

n : molar flow rate of each gas species
(mol/s)

F : Faraday constant (96,485 C/mol)

z . electron number required for elementary
electrochemical reaction

7 : applied current (A)

j - current density (A/m?)

Dy, - diffusion coefficient of dissolved CO,

(m?/s)

[co, ]

,5

[COZ.bulk']

EC

759

: cell thickness (m)

: molar concentration of dissolved CO, at

electrode surface
: molar concentration of dissolved CO,

in bulk electrolyte solution

. applied potential (V)

: energy consumption (kJ/mol)
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Table 1. Molar flow rates measured at various cell potentials under 45 bar

n y y n t
Cell Potential (V) cH, "tucoon fco 7, Curren
(mol/s) (mol/s) (mol/s) (mol/s) (A4)
-0.8 1.5.E-11 2.5.E-12 2.4.E-12 9.0.E-11 4.0E-05
-1.0 1.7.E-11 1.3.E-11 1.1.E-12 3.5.E-11 3.5E-05
-1.2 6.0.E-11 6.0.E-11 2.4.E-12 1.7.E-11 1.0E-04
-1.4 4.0.E-11 5.6.E-11 2.3.E-12 2.4E-10 2.0E-04
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Fig. 2. Effect of cell potential on Faradaic efficiency measured
at 45 bar
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Fig. 3. Effect of cell potential on energy consumption meas-
ured at 45 bar
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Fig. 4. Partial current densities of three CO, reduction prod-
ucts predicted at different cell potentials under 45 bar
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