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Abstract This study characterized the reforming of methane with carbon dioxide, which is a major cause
of global warming. The methane decomposition reaction with carbon dioxide was carried out using
transition metal catalysts. The reactivity of tin was lower than that of a transition metal, such as nickel
and iron. Most of the decomposition reaction occurred in the solid state. The melting point of tin is
505.03 K. Tin reacts in a liquid phase at the reaction temperature and has the advantage of separating
carbon produced by the decomposition of methane from the liquid tin catalyst. Therefore, deactivation
due to the deposition of carbon in the liquid tin can be prevented. Methane decomposition with carbon
dioxide produced carbon monoxide and hydrogen. Ni was used to promote the catalyst performance and
enhance the activity of the catalyst and lifetime. In this study, catalysts were synthesized using the excess
wet impregnation method. The effect of the reaction temperature, space velocity was measured to
calculate the activity of catalysts, such as the activation energy and regeneration of catalysts. The
carbon-deposited tin catalyst regeneration temperature was 1023 K. The reactivity was improved using

a nickel co-catalyst and a water supply.
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Table 1. Metal precursor for synthesis of catalysts

ch AlgA AzA

r-Al ALO; Aldrich Chem. Co.
Sn SnCly2H20 DaeJung Chem. Co.
Fe Fe(NO3)39H,0 Aldrich Chem. Co.
Ni Ni(NO3)-6H,0 Junsei Chemical Co.
Cu Cu(NO3)2 Aldrich Chem. Co.
Mn Mn(CH3C0O0)»4H,0O Aldrich Chem. Co.

([ Washing y-Al,O5(0.5 M HCI Sol'n, DI water) |
=

[Vaccum excess wet impregnation(metal precursor siolution)]

[Drying in oven(100°C, 24 hr)]
E 3

[Calcination of catalysts oven(500°C, 6 hr, air)]

E 3
[Reduction(500"C, 6 hr, hydrogen)]
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Fig. 1. The scheme of experimental apparatus.
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