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Abstract

Catalytic combustion is the environmental-friendly technology, which has been applied to a variety of
areas for industrial and domestic use in recent years. Accordingly, this study performed the
development of the  catalytic manufacturing technology for the high temperature and of the catalytic
combustor in priority, which were aimed to be applied to a commercialized boiler.

Palladium(Pd) of a noble metal was used as a catalyst for the high temperature and supported on
alumina(ALOs;) and zirconia(ZrO,) in constant weight ratio. Activity of Pd catalysts is compared and
analyzed in the catalytic combustion of natural gas. The ratio of Pd/AlLOs = 4 was found to be better
than any other weight ratios in activity and durability. The performance examination of catalysts and of
combustion through the plate-type combustor made it possible to be developed the cylindrical-type
combustor which has increased combustion area. Catalytic combustion boiler of 25,000 kcal/hr class
was also developed, which had the optimum combustion condition at the nozzle of 5.95mm and the
orifice of 2Imm. This condition was determined through the performance experiments of catalytic
combustion boiler to which the cylindrical-type catalytic combustor was applied.
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Fig. 1 Manufacturing process of alumina and
zirconia catalysts.
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Fig. 2 Schematic of experimental apparatus on a catalytically supported boiler.
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Fig. 3 CH, conversion of PA/ALOs & Pd/ZrO, on catalyst durability at (A): 500TC & (B): 800T of
reaction temperature - a: oxidation, b: reduction, GHSV=13,000hr .
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Fig. 4 Influence of Pd/AL,O; & Pd/ZrO; catalysts applied to plate-type combustor with gas input rate change.
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Fig. 5 Contours of measured (A)CO and (B)NOyx formation[ppm] of catalytic combustion boiler with orifice

of 2Imm and nozzle of 5.95mm.
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