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Preparation and optimization of solid oxide electrolysis cells
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Abstract : Solid Oxide Electrolysis Cell (SOEC), as an efficient energy conversion device, can convert surplus electricity into hydrogen
energy and has broad application prospects. However, in the actual operation of SOEC, due to the much larger volume of H,O molecules,
the mass transfer efficiency of H,0 molecules in the traditional cathode structure decreases, thereby reducing the electrolysis performance.
Therefore, improving the mass transfer efficiency of water vapor is of great significance for its performance improvement. To improve
the mass transfer efficiency of water vapor, the structure of cell has been specially designed; A large—area SOEC single cell was prepared
using a gradient pore structure cathode, combined with a new air electrode material, and Sc stabilized zirconia (ScSZ) as the electrolyte.
A single pore structure cathode single cell was used as the control group, and the electrolytic performance of the two structures of cathode
single cells was tested and characterized. The results showed that the electrolysis performance of a single pore cathode single cell was lower
than that of a gradient pore cathode single cell under the same content of water vapor at 750 °C.. The electrolysis power of a large area sin-
gle cell with a diameter of 10cm x 10cm at 750 C @ 1.3 V-80% H,0 was 32 W for the former and 40.2 W for the latter, indicating that
the design of the stepped pore structure cathode improved the electrolysis performance.

Key words : solid oxide electrolytic cells ; gradient pore ;single pore;cathode ;electrochemical performance
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Support cathode  Active cathode Electrolyte Quality/g
NiO 60
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Casting parameter Support cathode Active cathode Electrolyte

Knife height/pm 300 30 20
Velocity/(m - s71) 0.50 0.25 0.20
Drying temperature/ C 40~70 40~70 40~70
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Serial number Thickness/mm Strength/MP
1 0.61 79.53
2 0.62 87.32
3 0.59 84.69
4 0.60 94.18
Average value 0.61 86.43
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