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A Study on Reverse-water Gas Shift Reaction in Solid Oxide Water
Electrolysis Cell-stack for CO, Reduction
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ahnjs@posco-inc.com Abstract >> Fossil fuels have been main energy source to people. However, enor-

_ mous amount of CO, was emitted over the world , resulting in global climate cri-
gzszgzd ; O“";Z:fggg . sis today. Recently, solid oxide electrolyzer cell (SOEC) is getting attention as an
Accepted 18 April, 2024 effective way for producing Ho, a clean energy resource for the future. Also, SOEC

could be applicable to reverse water-gas shift reaction process due to its
high-temperature operating condition. Here, SOEC system was utilized for both
Ho production and CO2 reduction process, allowing product gas composition
change by controlling operating conditions.
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Fig. 1. Voltage property of a 10-cell SOEC stack during water
electrolysis at 750°C, 100 A condition

Journal of Hydrogen and New Energy <<



COy7} 11.2-2] Hy 7}28} ghpH RWGS HHS-9
oJ8l CO7F Akt ojuff FFre= L& Tof| <
& A= o] Ao wEo] ETEAY 240
WalA woh wskE b 24 Ao BPASE

CO, Ae&(a)e WYsl thaxd A =+ ok

(p/CO2 *p/COZ . x)(p/[{2 *p'CO2 . z)
(p'C’Oer'CO2 . w)(p'HQO+ ;()'CO2 o)

eq

(€)

(1-2)(By— R, + )
(:L')(I*RHJrR(V )

kA 7F B2 27 B9k Co,, v CO,
P Hy,, p H,0)o1A COx9 HHHp' CO, » x)¥rE
s Hrh 271 7k COo= itk 7Hg(p’ Cco
=03t p Hy/(p' Hytp' HyO)=Ry, p' CO,/p Hy+
P H,0)=R,5 Ao} A (3) 0.2 e 4= 9]

o|2H 27| 7kA O] R IZEE RWGS HH-5-9]
CO, AZkeS 8 4= 9tk & 50l RA0.50 &
L7FA(CO2[HAH0]=1:2)2] RWGS Hhg- 259
T2 CO, ATHE-S #oHH Fig 22 Uehd 4= 9l

g mol N et BE4E, R0l #2545 CO,

a2 S7HE I

08

H, / (Hy+H,0)
0.8
i

CO, Conversion

r T T T T
500 700 800 900 1000
Temperature (°C)

Fig. 2. Conversion rate of CO- in mixed gas (Hz, H2.0, CO,),
dependant on T (°C) and composition ratio
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Fig. 3. Gas condition data at 10-cell SOEC stack
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Fig. 5. (a) Data comparison for equalibrium CO conversion
rate and experimental one. (b) Actual amount of CO product
during SOEC stack operation for CO; reduction experiment
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