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Abstract

Catalytic combustion is a promising technology for power applications,
especially gas turbines. By using catalytic combustion ultra low emissions of
nitrogen oxides (NOX), carbon monoxide (CO) and unburned hydrocarbons
(UHC) can be reached simultaneously, which is very difficult with conventional
combustion technologies. Besides achieving low emission levels, catalytic
combustion can stabilize the combustion and thereby be used to obtain
stable combustion with low heating-value gases. This thesis is focused on the
high temperature part of the catalytic combustor. The level of performance
demanded on this part has been proven hard to achieve. In order to make the
catalytic combustor an alternative to the conventional flame combustor, more
stable catalysts with higher activity have to be developed.

The objective of this work was to develop catalysts with higher activity and
stability, suitable for the high-temperature part of a catalytic combustor fueled
by natural gas. A microemulsion-based preparation method was developed
for this purpose in an attempt to increase the stability and activity of the
catalysts. Supports known for their stability, magnesia and hexaaluminate,
were prepared using the new method. The microemulsion method was also
used to impregnate the prepared material with the more active materials
perovskite (LaMnO3) and ceria (CeO2). It was shown that the microemulsion
method could be used to prepare catalysts with better activity compared to
the conventional methods. Furthermore, by using the microemulsion to apply
active materials onto the support a significantly higher activity was obtained
than when using conventional impregnation techniques.

Since the catalysts will operate in the catalytic combustor for extended
periods of time under harsh conditions, an aging study was performed. One
of the most stable catalysts reported in the literature, LMHA (manganese-
substituted lanthanum hexaaluminate), was included in the study for
comparison purposes. The results show that LMHA deactivated much more
strongly compared to several of the catalysts consisting of ceria supported on
lanthanum hexaaluminate prepared by the developed microemulsion method.
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