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Contol of catalytically active sites based on the framework Al atoms in
metal-containing zeolites and its precise structure analysis
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Control of the location of catalytic active sites is one of the important
factors to design an efficient solid catalyst. In this study, Rh ion-exchanged MFI-type
aluminosilicate zeolites with different framework Al positions were prepared for controlling the
location, state, and size of Rh species. The MFI-type aluminosilicate zeolite with the framework Al
atoms predominantly located inside the channel intersections leads to the formation of Rh oxide
clusters, which exhibited high catalytic activity for the oxidative reforming of methane. In
addition, the structure of the active sites and the role of zeolite framework were discussed using
the model catalysts.
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Fig. 1 (A) UV-vis spectra and (B) difference IR spectra of
Si/Al adsorbed CO species at 30 °C.
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Rh-MFI[TPA,Na) CO 65% Fig. 2 Catalytic performance in oxidative reforming of
Rh-MFI[TPA] methane over both catalysts at 600 °C. (A) Time course
and (B) different SV condisions. Reaction conditions:
38% Rh-  (A) 25 mg catalyst; CHa/O2/Ar = 16.7/8.3/475 ml mint
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10—25 mg catalyst; PcHa:Poz:Par = 3.33:1.67:95; total
pressure, 0.1 MPa
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Fig. 3 Time course of cataytic perfprmance in oxidative
reforming of methane at 600 °C over model catalysts. Reaction
conditions: 12.5 mg catalyst, CH4/O2/Ar = 8.4/4.2/238 and SV =
1.2x108ml ht gL,
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simple moving average method.
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