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Study of metal-support interaction in liquid and gas phases for heterogeneous
catalysis
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Abstract

In general, a heterogeneous catalyst consists of two main components: the active site and
the support. The active site is usually a transition metal having various oxidation states. Thus, it
can catalyze different chemical reactions. Mostly, the active sites are deposited on the support
having large surface area to facilitate the dispersion of the active sites. It is well known that the high
dispersion of active sites can result in high activity of catalysts due to most of reactions occurs at
surface. However, besides the types of metal and support, it is found that one of the most crucial
parameters that would affect the catalytic activity is interactions between metal and support. It has
been only a few reports on the effect of interaction. Therefore, this study focuses on such an
interaction between the metal and support.

In this study, the selected heterogeneous catalysts were prepared and employed in different
liquid and gas phases. In fact, in the liquid phase, the supported metallocene catalysts having silica,
titania, MCM-41, and mixed oxides as support for ethylene polymerization were investigated. In
addition, the heterogeneous acid catalysts were also studied for esterification in liquid phase as well.
For the gas phase reaction, the zirconia- and alumina-supported cobalt catalysts for CO
hydrogenation to produce the synthetic fuels were investigated. Based on this study, it reveals that
the too strong interaction for both liquid and gas phases can definitely result in low catalytic activity.
Therefore, in some case, the modification of support is required prior to deposition of the active sites
in order to decrease the interaction. It was also found that different interaction can be attributed to
factors, such as the crystallite size of metal and support, deposition method, preparation of catalyst,
types of metal and support, and the support modification. Based on this research, we can produce

twelve international research articles, nine master degree students and one doctoral degree student.
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