Journal of Hydrogen and New Energy, Vol. 35, No. 2, 2024, pp. 140~145

DOI: https://doi.org/10.7316/JHNE.2024.35.2.140

JHNE

pISSN 1738-7264 « elSSN 2288-7407

Syngas Production Based on Co-electrolysis of CO, and H,O in Solid

Oxide Electrolysis Cell

NAMGI JEON, SANGHYEOK LEE, SANGKUK KIM, CHIKYU AHN, JIN SOO AHN

Hydrogen & Low-Carbon R&D Lab., POSCO N.EX.T Hub, 67 Cheongam-ro, Nam-gu, Pohang 37673, Korea

TCorresponding author :
ahnjs@posco-inc.com

Received 31 January, 2024
Revised 6 March, 2024
Accepted 11 April, 2024

Abstract >> High temperature co-electrolysis of Ho0-CO2 mixtures using solid ox-
ide cells has attracted attention as promising CO- utilization technology for pro-
duction of syngas (H>/CO), feedstock for E-fuel synthesis. For direct supply to
E-fuel production such as hydrocarbon and methanol, the outlet gas ratio
(H2/C0O/CO2) of co-electrolysis should be controlled. In this work, current voltage

characteristic test and product gas analysis were carried out under various re-
action conditions which could attain proper syngas ratio.
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Fig. 1. Photograph of 30-cell H,O-CO, SOEC stack
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Fig. 2. Temperature profiles and |-V characteristic of H,O-CO,
SOEC stack at different feed gas ratios

Table 1. Stack voltage (Vstack), CO2 conversion (Xco2), and dry-base product gas compositions at various reaction conditions

MeOH CASE (750°C) F-T CASE (750 C) F-T CASE (700C)
Liack (A) | Vauek (V) | Xcon (%) | H2:CO:CO2 | Vauek (V) | Xcoa (%) | Ha:CO:COz | Vi (V) | Xco2 (%) | Hy:CO:CO,
0 255 59 23:5:72 252 49 11:4:85 26.0 43 11:4:85
20 30.7 14.6 43:8:49 30.7 143 25:11:64 33.1 12.8 26:10:64
40 357 248 55:11:34 35.6 24.4 36:16:48 38.5 224 37:14:49
60 385 357 63:13:24 387 354 43:20:37 41.0 32.8 44:18:38
80 40.0 473 68:15:17 40.5 46.8 49:24:27 428 453 49:23:28
100 413 59.2 72:17:11 416 59.1 54:27:19 445 57.3 53:27:20
>> St AN XS =2H M35 HM2s 20244 48
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Fig. 3. Dry-base product gas compositions at the fuel electrode
outlet of H,O-CO, SOEC stack at different feed gas ratios.
Dashed lines show equilibrium composition of RWGS reaction
at the applied current density
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Fig. 4. Dry-base product CH4 composition at the fuel electrode
outlet of H,O-CO, SOEC stack at different feed gas ratios
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