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Abstract: CO, methanation was performed over Ni supported on cation-exchanged Y zeolites under atmospheric
pressure at 250~550C and H,/CO, mole ratio of 4. Adsorption strength between carbon dioxide and nickel was found
to be influenced by the cation exchanged in the zeolite. TPD(Temperature—programmed desorption) results show that
the adsorption strength decreases in the order of Ni/NaY >Ni/ MaY >Ni/HY. TPSR(Temperature-programmed surface
reaction) results indicate that enhanced methanation activity is obtained when the adsorption strength between carbon
dioxide and nickel is stroing. As the reduction temperature increases, the methantion activity of the catalyst increase.
From this result the larger size nickel particle seems advantageous for CO, methanation reaction. The maximum activity
is obtained when nickel loading is 3.3wt%. Carbon monoxide is produced as a by-product throughout the reaction
temperature range, and as the contact time increases, the selectivity to methane increases and the selectivity to carbon
monoxide decreases steadily. Thus methane seems to be produced from CO, via CO as an intermediate species. In the
temperature range of 410~450°C, the methane production rate is found to be dependent on the orders of 3.3~ —0.5 and
1.4~3.6 with respect to CO, and H, partial pressures, respectively. This clearly shows that CO, and H, are competing
for adsorption sites and as the reaction temperature increases, it becomes increasingly difficult for H, to be adsorbed on
the catalyst surface.
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Fig. 1. TPD (Temperature-programmed desorp-
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and HY zeolite. (a) 3.3wt% Ni/NaY (b) 3.
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Fig. 3. TPSR(Temperature-programmed surface re-
action) profile of CO, and H, on 3.3wt% Ni/
NaY catalyst. (a) CO, (b) CH, (¢) CO
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