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Synthesis and Denitrification Performance of CeO,-MnO, /TiO, Catalysts for
Low Temperature SCR

TONG Zhen-song, ZHAO Zhi-long
(BGRIMM Technology Group, Beijing 100160, China)

Abstract; The MnO,/TiO, and CeO,-MnO,/TiO, catalysts for low temperature selective catalytic
reduction (SCR) denitrification were synthesized by ultrasonic impregnation method and characterized by
SEM, EDS, BET and XPS. On this basis, the low-temperature SCR denitrification performances of the
catalysts were studied, and effects of Mn loading amount and Ce/Mn molar ratio on the catalyst
performance were investigated. The results show that when Mn loading amount is 15%, the catalyst has
high catalytic activity. The doping of Ce is beneficial to improvement of catalytic activity of the
catalyst. When Ce/Mn is 0.8, the catalyst has the highest catalytic activity, which reaches 97. 86% at
180 ‘C. Ce doping is beneficial to improve the sulfur and water resistance of the catalyst, but it still needs
to be further improved.
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Fig. 1 SEM images of MnO, /TiO, catalysts with different Mn loading amounts
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Table 1 Relationship between BET of catalysts and Mn loading amounts

i FHfLEE/nm fLA/(X10 *em’® » g 1) WERMmA/ (m* « g™ D)
TiO. 6.1 8.17 49
5% Mn/TiO, 6. 8.26 52
10% Mn/TiO, 5.9 8.43 54
15% Mn/TiO, 5.1 10. 87 62
20% Mn/TiO; 6.4 7.68 47
25 % Mn/TiO, 7.1 6. 74 35
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Fig. 4 SEM images and EDS patterns of CeQ,-MnO, /TiO, catalysts with different Ce loading amounts
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Table 2 EDS analysis results of CeO,-MnO, /TiO, catalysts with different Ce loading amounts
AL 7 JLHE A CARIE— 1)/ % BRSO /% JEF 8 %
¢} 24.54 34. 31 63.53
Ti 56. 43 60. 01 23. 04
15%Ce(0. 2)-Mn/TiO,
Mn 4.18 4.72 4.89
Ce 1.34 0.96 0. 96
¢} 25.25 32.03 62. 89
Ti 54.98 63. 31 24.05
15 % Ce(0. 4)-Mn/TiO,
Mn 4.02 4.66 11.43
Ce 2.48 2.01 1.63
¢} 23. 11 32. 14 63.98
Ti 57.32 61. 04 24.22
15%Ce(0. 6)-Mn/TiO,
Mn 1.56 4.42 10. 89
Ce 1.11 2. 40 2.74
0 25. 25 31.02 61.33
Ti 54. 98 61.01 23.85
15%Ce(0. 8)-Mn/TiO,
Mn 4. 02 1. 60 11. 24
Ce 2.48 3.37 3.58
¢} 26.78 33.26 63.13
Ti 55. 42 61.72 21.76
15%Ce(1. 0)-Mn/TiO,
Mn 3.98 4.39 11.98
Ce 2.28 1.37 3.13
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Table 3 BET and porous structure parameters of CeQ,.-MnO, /TiO, catalysts with different Ce loading amounts

B FfL4E/nm fLF/(X10 *em? - g 1) RmA/ (m* - g1
15% Mn/TiO, 5.1 10. 87 62
15%Ce(0. 2)-Mn/TiO, 5.1 11. 01 65
15%Ce(0. 4)-Mn/ TiO, 4.9 11.98 70
15%Ce(0. 6)-Mn/ TiO; 4.8 12.12 74
15%Ce(0. 8)-Mn/TiO, 4.8 12.56 79
15%Ce(1. 0)-Mn/TiO, 4.9 11. 86 72

2.2.1.3 CeO,-MnO, /TiO, fit k5 XPS 4 #r
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Fig. 5 XPS spectra of 15%Mn/TiO,and 15%Ce(0. 8)-Mn/TiO, catalysts
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Table 4 Surface element concentrations of MnO, /TiO, and CeOQ,-MnO, /TiO, catalysts /%
N . . 0] Mn
ffe 7 Ce Mo i © 0. 0, MnO; Mn, O
15 % Mn/ TiO; — 14. 45 28. 64 56. 91 6. 67 50. 24 12.50 1.95
15%Ce(0. 8)-Mn/ TiO, 4.70 11.56 22.96 60. 78 7.86 52.92 7.77 2.79
WA RN REAL A L T4 SR . B 5b Xt 100
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Fig. 6 Relationship between NO, removal rate and
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