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ABSTRACT

Syngas was produced from CO, and steam using a solid oxide electrolysis
cell (SOEC). BaCeOs; (BC), BageSre4Ce0s.5 (BSC), BageSro4CepsY0.1035 (BSCY), and
BaCe 92104055 (BCZ) were synthesized using solid state reaction method. BC, BSC, and
BSCY were calcined at 1100°C for 2h while BCZ was calcined at 1300°C for 12h. All
samples exhibit of 100%perovskite and crystalize size was 37.05 nm, 28.46 nm, 23.65 nm,
and 17.46 nm for BC, BSC, BSCY, and BCZ, respectively. The proton conductivity was
tested (400-800°C) and it was found that the conductivity increased with the increasing
temperature. The activity toward the reverse water gas shift reaction (RWGS) was also
tested (400-800°C), the CO was formed after 550°C and the CO yield was found to depend
on the crystalize size which BCZ showed to be of a higher yield than BSCY, BSC, and
BC, respectively. Feed composition affected the CO production, the ratio of CO,:H, at 1:3
provided higher CO vyield than the ratio at 1:1. The composite of 40 wt.% Cu and
electrolyte was tested toward RWGS, the addition of Cu significantly increased catalytic
activity, the reaction temperature for RWGS decreased below 400°C, and the CO yield of
Cu/BSCY was higher than Cu/BCZ, Cu/BSC, and Cu/BC, respectively. The chemical
stability of electrolyte samples was tested with CO,-containing gas mixture gas (CO,, H,O
and N,) at 600°C for 5h. The BCZ is stable in the gas environment. While impurity phases
(CeO, and BaO,) are detected in other samples (BC, BSC and BCZ).
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