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Abstract

A multi-stage catalytic process for carbon dioxide (CO,) methanation via the Sabatier reaction
was proposed, which a high-temperature reactor is followed by a low-temperature reactor, and
suitable catalysts for each reaction condition were investigated. Under high-temperature condi-
tions, NiMgO solid-solution catalysts exhibited high catalytic activity and stability, and the catalytic
activity could be recovered by regeneration treatment. On the other hand, under low-temperature
conditions, Ru-Ni/CeO, catalysts showed high catalytic activity, and operated without significant

deactivation under low CO, concentration conditions.
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Process flow diagram of the CO, methanation reaction
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Temperature dependence of CO,, methanation reaction over

NiMgO/AlL,0, and NiMg0/Ce0,/Al, O,

Reaction conditions: catalyst (30mg), SiO,, (120mg), mixed

gas flow (9.4NmLmin~", H,:C0,:N,=76:19:5), 0.5 MPa.
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Time course of the CO, methanation reaction over NiMgO/Al, O, and NiMgO/CeO0,/Al0,
Reaction conditions: catalyst (30mg), SiO, (120mg), mixed gas flow (471 NmLmin~', H,:CO,:N,=76:19:5), 0.5MPa at

500°C.
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Reaction conditions: catalyst (30mg), SiO, (120mg), mixed

gas flow (9.4NmLmin~", H,:C0,:N,=76:19:5), 0.5 MPa.
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Reaction conditions: catalyst (30mg), SiO, (120mg), mixed

gas flow (9.4NmLmin~', H,:C0,:N,=76:19:5), 0.5 MPa.
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Reaction conditions: catalyst (30mg), SiO, (120mg), mixed gas flow (471 NmLmin~', H,:CO,:N,=76:19:5), 0.5MPa at

230°C.
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