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Abstract: The activity of catalysts is substantially influenced by their sintering behaviors during the high tempera-
ture catalytic combustion. However, few studies have focused on the sintering behaviors of nano-catalysts pre-
pared by flame synthesis. In this paper, Cu-based catalysts with supports of TiO,, ZrO, and SiO, were synthe-
sized via flame spray pyrolysis (FSP) , which were further applied to the catalytic combustion experiment of low-
concentration CHy. The characterizations by BET, XRD and TEM were also compared before and after the reac-
tion to study the competition between the transformation of crystal-phase and particle sintering in different catalysts
during the high-temperature catalysis. The sintering mechanism was revealed, in which CuO-ZrO, was dominated
by surface diffusion while CuO-TiO, by crystal diffusion. The activity test showed that CuO-ZrO, obtained 90%
CH, conversion at 600 C. Due to the deficiency of anti-sintering, CuO-TiO, reached 88% conversion at 800 C.
The CH, conversion of 30% was achieved at 600 ‘C by inactive CuO-SiO,. Results showed that the ZrO,-supported
Cu-based nano-catalysts demonstrated both good anti-sintering performance and higher activity for the CH, cata-

lytic combustion.
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Fig.1 Preparation system using flame spray pyrolysis
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Fig.2 Online evaluation system for catalytic combustion test
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Fig.3 Photos before and after the reaction of Cu-based
catalysts with different supports and their nitrogen
isotherm adsorption desorption
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Fig.4 XRD patterns of CuO-ZrO, nano-catalysts before
and after reaction and the main peaks of CuO
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Fig.5 XRD patterns of CuO-TiO, nano-catalysts before
and after reaction and the main peaks of CuO
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Fig.6 XRD patterns of CuO-SiO, nano-catalysts before
and after reaction and the main peaks of CuO
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Fig.9 Test results of CH, catalytic combustion perform-
ance on nano-catalysts
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in CH, catalytic combustion on nano-catalysts
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