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Abstract— The kinetic behavior of Ni/SiOy in CO methanation has been studied in a differential reactor as potas-
siun is added lo the catalyst up to 5 wt%. The potassium addition gives stronger carbon monoxide adsorption and
weaker hydrogen adsorption on the catalyst, and also reduces its methanation activity. There is a maximum metha-
nalion rate for a wide range of carbon monoxide pressure and the reaction rate increases with hydrogen pressure. Po-
tassium addition decreases CO pressure that gives the maximum methanation rate, increases slightly the order to hyd-
rogen pressure, and increases the activation energy of methanation.
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Table 1. Adsorption of hydrogen and carbon meo-
‘noxide on silica supported nickel cata-

lysts.
K(wt%) Uptake(umol/g) H/Ni CO/Ni CO/H
H; Co
0 97 184 0.19 0.18 0.95

1.0 94 189 0.18 0.18 1.00
3.0 89 195 0.17 0.19 1.10
5.0 78 202 0.15 0.20 1.29
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Table 2. Kinetic behavior of potassium-added

Ni/SiO2 catalysts.
K(wt%) Order for = Apparent Activation Energy
H; Pressure (KJ/mol)
0 0.70 85
1.0 0.73 88
3.0 0.85 94
5.0 0.86 99
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