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Effect of Calcination Temperature on the Structure and Performance
of Mn/Al,O;-TiO, Catalyst in the Catalytic Oxidation of NO
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(College of Chemistry and Chemical Engineering, Guangzhou University, Guangzhou 51006, China)

Abstract: The catalysts were prepared to study the effect of calcination temperature on the structure and
performance of 10% Mn/ALOs-TiO, catalyst in the catalytic oxidation of NO using the sol —gel method and
impregnation method. The catalysts were characterized by using TPO, XRD, O,-TPD, Raman and XPS. The TPO
results show that the performance of catalyst shows a trend of incline and then decline as calcination temperature
increases and the performance of 10% Mn/AlL,Os-TiO, (550 °C) is the best. The results of XPS indicate that the
content of Mn’* gradually increases with the exaltation of calcination temperature (450 ~550 °C) and the
performance of corresponding catalyst gradually enhances. At the same time, the content of lattice oxygen
decreases, while chemisorption oxygen on the surface of catalyst increases from 40.9% to 64.8%. Raman analysis
show that there are in rich of Mn,O; on the surface of catalyst when the calcination temperature is 550 “C. And
O,-TPD analysis also show that the lattice oxygen flows to chemisorption oxygen to improve the content of
chemisorption oxygen species with the exaltation of calcination temperature. These results suggest that Mn,0; may

be the main Mn species and releasing more surface chemisorption oxygen will help to promote the catalytic

oxidation of NO.
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Fig.1 Effect of calcination temperature on the catalytic
activity of Mn/ALO5-TiO, catalysts
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Table 1 Physical property of Mn/ALO;-TiO, catalyst

Sample Sper / (m?g™) Pore volume/ (cm’+g) Pore size / nm
450 °C 198 0.368 7.42
500 C 189 0353 7.47
550 C 190 0.396 8.00
600 C 184 0.369 8.19
650 °C 151 0338 8.98
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Fig.2 XRD patterns of Mn/Al,05-TiO, catalysts under
different calcination temperature
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Fig.5 Raman spectra of Mn/ALOs-TiO, catalyst with
different calcination temperature
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Fig.6. Mn2p and Ols XPS spectra of Mn/Al,05-TiO, catalyst with different calcination temperature
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Table 2 Surface Mn and O species percentage of Mn/ALO;-TiO, catalyst

Mn/ALOs-TiO, Mn2ps, 01s
catalysts ng A | % ny el 1 % nyg My 4ny, ) | % no /no | % no,Ino | %
450 °C 25.1 312 44.6 59.1 40.9
500 °C 26.7 253 514 438 56.1
550 °C 37.9 245 60.7 35.1 64.8
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FEAL T ZE T Mn® (7 (Mn*+Mn™) 6 2 1) K/ 5 46 5)
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