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Preface

Catalytic combustion has received much attention
during the past decade as an alternative to con-
ventional thermal combustion for diminishing the
emission of nitrogen oxides and improving the
combustion efficiency simultaneously. This issue
of Catalysis Today contains the selected papers
presented at the International Workshop on Cat-
alytic Combustion, which was held in Tokyo,
April 18-20, 1994. Its objective was to provide an
international forum to bring together scientists to
exchange new ideas in materials, mechanisms,
and applications in catalytic combustion systems.
The papers selected for this issue deal with aspects
of catalytic combustion particularly under high
temperature.

The following features of high temperature cat-
alytic combustion are well known as compared
with flame combustion. (1) Catalytic combustion
can be carried out over a wide range of fuel con-
centrations in air and at low temperatures. (2)
These low temperatures result in attaining NO,
emission levels substantially lower than those pos-
sible with conventional combustion. (3) The vol-
umetric heat release rates of catalytic combustors
are high to be comparable with the conventional
gas turbine combustors.

Heterogeneous catalytical gas phase combus-
tion or catalytically stabilized combustion was
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first proposed by Dr. W.C. Pfefferle in 1971. In
the catalytic combustor reactors the adiabatic
flame temperature of the fuel-air mixture values
to ignite and sustain gas phase combustion. Gas
phase reaction at the catalyst surface propagates
into the bulk stream and significantly increases the
overall reaction rate.

In this system, target temperatures will be in
the range of 1000~1400°C. Conventional oxida-
tion catalysts, such as noble metals and transition
metal oxides, are not resistant to such severe oper-
ating conditions. Therefore, it will be necessary to
optimize the design of these catalysts for practical
use.

The high temperature catalytic combustors for
gas turbines will be reviewed in this issue of Catal-
ysis Today. Clearly, the concepts and strategies
for developing the catalyst materials and the com-
bustion systems are quite different from those for
conventional catalysts and combustion systems.
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