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Abstract

The objective of this project is to study physical properties and catalytic activity of
mixed oxide, containing copper oxide, nickel oxide and cerium oxide, as a catalyst. The effect
of weight ratios of nickel oxide and cerium oxide to physical properties and catalytic activity
to methanol steam reforming reaction was investicated. Co-precipitation was used as a
catalyst preparation. In this work, the amount of copper oxide was kept at 30% by weight.
The ratios of copper oxide to nickel oxide and cerium oxide were 30:0:70, 30:7:63, 30:10:60,
30:14:56, 30:21:49, 30:28:42, 30:30:40, 30:70:0. The BET results indicated that mixed oxides
contained varying amounts of each component would have different specific surface areas
and average pore sizes. It was also found that mixed oxide contained oxides with the ratio of
30:21:49 gave the highest specific surface area of 393.1 mz/g. An increase in an amount of
nickel in the oxides affected to an increasing in average crystallite sizes of each oxide. For
catalytic tests, it was found that the mixed oxide having the highest specific surface area
showed the best catalytic activity for methanol steam reforming reaction.  Methanol
conversion reached 53.9 % at 300 °C with high CO, selectivity of 34.7 %. It can be concluded
that different amounts of nickel oxide and cerium oxide in the catalyst have strong effects to

both physical and catalytic properties of the mixed oxide catalysts.
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