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Research progress of low-temperature NH,-SCR catalysts

and denitration mechanism
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243071, China ;2.School of Energy and Environment ,Anhui University of Technology ,Ma Anshan 243002 ,China )
Abstract ; In order to develop low—temperature NH, selective catalytic reduction (NH,-SCR) catalysts
with high activity and high resistance, the research regarding the denitration activity, sulfur and water
resistance of four main low—temperature denitration catalysts ( precious metals, molecular sieves,carbon
—based materials and transition metal oxides) were introduced. In addition,the low—temperature deni-
tration technologies based on in—situ diffuse reflectance infrared Fourier transform spectroscopy and
density functional theory were introduced. It is concluded that the NH,—SCR catalysts composed of one
or more metal materials generally have good low—temperature activity , but its sulfur and water resistance
need further improvement. The surface acidity and the number of active sites exposed are closely related
to the sulfur and water resistance of catalysts. Denitration mechanism is helpful to analyze the influence

of SO, and steam on the denitration process.
Key Words : Low—temperature denitration; NH,~-SCR; Catalyst; In-situ diffuse reflectance infrared

Fourier transform spectroscopy; Density functional theory
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Fig.1 Schematic diagram of the action mechanism of

SO, and steam on the catalyst surface
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Table 1 Comparison of low—temperature activity ,sulfur and water resistance of different catalysts

HEAL AR T PUBRHLK MEBE 27 30tk
MnOy —Ce0,-Pd 97% (160 C) 65% (160 °C,200 ppm SO, ) [15]
Mn/Al-MCM-41 99% (200 <C) 70% (200 °C, 150 ppm SO, F1 10% ({AFIEL) H,0) [20]
Si0,@ FeCeOy/CNTs 99% (240 C) 90% (240 °C,500 ppm SO, ) [25]

98% (150 °C,200 ppm SO, )

Mn-Ce-400/ Air 93% (150 C) 78% (200 °C 5% HKFUE ) H,0) [30]
Ce—Fe/WMH 97.6% (250 °C) 90% (250 °C',1 000 ppm SO, ) [31]
CeTiOy ~T 99% (240 C) 95% (240 °C,100 ppm SO, Fl 6% ({&F L) H,0) [32]
2Fe, Co-MCT 99% (180 C) 90% (200 °C ,200 ppm SO, 1 10% (K LL) H,0) [33]

2 {Ki& NH,-SCR FirE#IE

2.1 #IEERER

H AT, W A5 FTA AT 1Y NH,-SCR W HLEA
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(L-H) PIRRHLEL, 18] 2 5 P A AL 4 S B i 42
NEK,

E-R HLELEAARAS 142 52090 13— 20 73 W RA
TEMEAL A R T, S5 1030 3k W B 25 0 53 5 A8 o8
Z IR (AR B AR TR Parvalescu 555 AN

NH,, AWK B S FFAE TEAL R Y Bronsted BRVERL I,
555 B s E SS9 NO AR A N, A, 0,
NO, 7 S 3 T 38 JEF A VE . Busca 250
Wik[A] E-R MLER, fHIAh NH, A Al G828 Lewis
B 07 A5 T W B A Marban 2557 A S W B 25
NH,JE 5 25 & A Ui e, =0 ) NH, 2 55
A NO SN ) g ] =4

L—H HL3ELEAREE 1) J2 B0 ) 430 i A2 g
R 1 A AE T AR R R T, o 2 A RS 21
A3 (W BAZS NH, 5 WS NO ) 784 1k 5770 25 1 /9 AR
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Fig.2 Schematic diagram of NH;—SCR reaction pathway
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THRER A BER A NH, 3 S, JHR 43 1Y WA i R
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Fig.3 The catalytic cycle on the surface of V,0,(00 1)
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Fig.4 SCR catalytic mechanism of VO,H/TiO,(0 0 1) catalyst
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