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Abstract: The manganese oxide catalysts supported on mesoporous Al,O; modified by LaCeZr or YCeZr were prepared by successive im-
pregnation. The structure of the catalysts was characterized by X-ray diffraction, N, adsorption-desorption, X-ray absorption fine structure,
X-ray photoelectron spectroscopy, and temperature-programmed reduction by H,. The state of manganese species and their reducibility were
investigated and correlated with the CO and C;Hjy oxidation performance of the catalysts. The results demonstrate that the manganese species
mainly exist as Mn3Oj crystallites, which interact with the support Al,Os. The different interaction strength determines the reducibility and
catalytic properties of the catalysts. The promoters LaCeZr or YCeZr effectively inhibit the interaction between Mn and Al oxides, increasing
the mobility of Mn—O bond and the catalytic activity of the corresponding catalysts. Compared with YCeZr, the promoter LaCeZr improves
the reducibility of MnO, to a larger extent, enhancing the activity more obviously. The catalysts modified by LaCeZr calcined at 650 °C ex-
hibits high oxidation performance and sulfur resistance. In the presence of 0.035% SO, in the feed, the CO oxidation activity of the catalyst
can be well maintained, and the C3Hg oxidation activity decreases only a little.
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Fig. 1. XRD patterns of different samples. (1) Mn/LaCeZr/Al,05-500;
(2) Mn/Y CeZr/AL,05-500; (3) Mn/LaCeZr/Al,05-650; (4) Mn/YCeZr/
AlL,03-650; (5) Mn/LaCeZr/A1,05-800; (6) Mn/YCeZr/Al,05-800; (7)
Mn/Al,0;3-650; (8) Mn/Al,0;-800. The numbers of 500, 650, or 800

represent the calcination temperature of the catalyst.
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Table 1 Specific surface area and pore structure data of the samples

Ager/ Pore diameter Pore volume
Sample ) 3

(m’/g) (nm) (cm’/g)
Mn/LaCeZr/Al,05-500 142 7.9 0.369
Mn/Y CeZr/Al,05-500 141 7.9 0.371
Mn/LaCeZr/Al,05-650 140 7.8 0.380
Mn/Y CeZr/Al,05-650 134 7.9 0.379
Mn/LaCeZr/Al,05-800 121 9.7 0.372
Mn/Y CeZr/Al,05-800 126 9.7 0.385
Mn/A1,03-650 150 8.3 0.475
Mn/A1,0;-800 130 10.2 0.448
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Fig. 2. XANES spectra of Mn-K edge of different samples.
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Fig. 3. Radial structure functions of Mn-K edge of different samples.
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Fig. 5. Mn XPS spectra of modified Al,O; supported catalysts calcined
at 500 °C. (1) Mn/LaCeZ1/Al,05-500; (2) Mn/Y CeZr/A1,05-500.
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