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Abstract: This study evaluated effects of operating conditions of a solid oxide electrolysis cell (NiO-YSZ|YSZ|LSM|)
on a formation rate of CH, from H, and CO, in temperatures ranged from 400 to 700 C. As overpotential of working
electrode increases, CO and CH, formation rate increased linearly at 400 and 500 C. At these temperatures, apparent
faradic efficiencies show higher values than 1.0, thus it is considered that EPOC (Electrochemical Promotion of
Catalysis) Effect was observed. It is prospected that the increase of reaction rate by EPOC effects is derived from a
change of chemical potential in working electrode.
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Fig. 1 R&D target process for CH, synthesis from CO, /H,
mixture via solid oxide co-electrolysis cell and SOEC
for methanation reaction.
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Fig. 2 Schematic illustration of NiO-YSZ|YSZ|LSM cell.
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Fig. 3 CO/CH, reaction rate and current density against volt-
age of working electrode in the temperatures ranged

from 400 to 700 °C.
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Fig. 4 Faradic efficiencies against voltages of working elec-
trode in the temperatures ranged from 400 to 700 °C.
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Fig. 5 Increase of CO and CH, reaction rate against overpo-
tential of working electrode at 400 and 500 C.
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