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Abstract: A series of CoO -CeO, /ZrO, catalysts for NO oxidation were prepared by impregnation method and
characterized by XRD, BET and H,-TPR. The influence of the support as well as the content of cerium and
cobalt on the catalytic performance of CoO -CeO /ZrO, in NO oxidation was investigated. The results indicated
that the addition of Ce may improve the adsorption ability of the Co-based catalyst for oxygen and the dispersion
of active cobalt species. Compared with CoO,/ZrO, and CeO,/ZrO,, the CoO -CeO, /ZrO, catalysts exhibit

higher activity and better resistance against SO, for NO oxidation at low temperature.
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Figure 1  Effect of supports on NO oxidation
m: CoO,/NaY; @: Co0,/SiO,;
A: Co0,/TiO,; v: CoO, /Zx0,
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Figure 2 Effect of doping on NO oxidation
0: 25% Co0,/Zx0, ; @: 25% Co0,-5% CeO, /70, ;
A: 25% Co0, -5% NiO,/Zr0, ;
V: 25% Co0,-5% WO, /7Zr0, ;
«: 25% Co0,-5% ¥eO /7Zr0O, ; >: 25% Co0,-5% VO,/Zx0,
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Table 1 Catalytic oxidation activities of catalysts and BET surface areas of different supports
NO conversion NO conversion BET surface area Pore Pore volume
Catalyst in 250 C x/% in 300 C x/% A/(m’-g™ ") diameter d/nm v/ (cm®-g™")
30% CoO,/Zr0O, 58.3 75.3 - - -
25% Co0,-5% CeO,/Zr0O, 80.9 70. 8 17.4 2.2 0. 06
20% Co0,-10% CeO,/ZrO, 79.9 70.9 12.3 2.2 0. 06
15% Co0,-15% CeO,/ZrO, 75.7 75.4 9.9 2.4 0.05
10% Co00,-20% CeO,/Zr0, 74.3 73.1 9.5 2.7 0.05
5% Co0,-25% CeO,/Zr0O, 68.0 76.5 8.5 2.7 0.05
30% CeO,/Zr0, 12. 4 28.3 - - -
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Figure 3 XRD patterns of CoO,-CeO,/ZrO,
catalysts with different content
a;: 30% CeO,/Zr0O, ; b: 25% Co0O,-5% CeO,/Zr0O, ;
¢: 20% Co0,-10% CeO /Zr0, ;

d: 15% Co0,-15% CeO,/Zr0O, ;

e: 10% Co0,-20% CeO,/Zr0, ;

f: 5% Co00,-25% CeO,/Zr0O, ; g: 30% Co0,/Zr0O,
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Figure 4 H,-TPR profiles of CoO -CeO,/ZrO,
catalysts with different Co,Ce content
a; 25% Co0,-5% CeO,/Zr0, ;

b: 20% Co0,-10% CeO,/Zr0O, ;

c: 15% Co0,-15% CeO,/ZrO, ;

d: 10% Co0,-20% CeO,/Zr0, ;

e: 5% Co0,-25% CeO,/ZrO,
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Figure 5  Effect of SO, on NO oxidation and breakthrough

curves of SO, on catalysts
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Figure 6  Effect of SO, on NO oxidation
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Figure 7 FT-IR spectra of CoO, -CeO, /Zr0,
catalysts with different content
a; 5% Co0,-25% CeO,/7Zx0, ;

b: 10% Co0,-20% CeO,/Zr0, ;
¢: 15% Co0,-15% CeO,/Zx0, ;

d: 20% Co0,-10% CeO,/Zr0, ;

e: 25% Co0,-5% CeO /710,
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