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Investigation of the effect of Ce on the K resistance
of V-Mo/Ti de-NO, catalyst
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(1. Datang Nanjing Environmental Protection Technology Co., Ltd., Nanjing 211111, Jiangsu, China; 2. Instrumental
Analysis Center, Inner Mongolia University of Science & Technology, Baotou 014010, Inner Mongolia, China)

Abstract: Industrial V-Mo/Ti catalyst for denitrification was modified by Ce in order to enhance its res-
istance to K. XRD, SEM, N,-adsorption/desorption, H,-TPR, XPS, NH,-TPD, and NH;-DRIFTS ana-
lyses were used to characterize the physiochemical properties of the different catalysts. Subsequently,
the influence of Ce on the catalytic performance and K resistance of V-Mo/Ti catalyst was studied by a
fix-bed micro-reactor. The results show that the presence of Ce can enhance the catalytic activity of V-
Mo/Ti catalyst, and effectively reduce the negative impact of K on the BET surface area, reducibility,
0,/(0,+0y) ratio, and acidity of V-Mo/Ti catalyst. The catalytic activity of V-Mo-Ce-K/Ti catalyst is
higher than that of the V-Mo-K/Ti catalyst. In other words, Ce enhances the K resistance of V-Mo/Ti
catalyst.
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Fig.1 XRD patterns of different catalysts
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Fig.2 SEM profiles of different catalysts
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Table 1 Distribution of particle size of different catalysts

it sl D,y/nm Dsy/nm Dyy/nm
V-Mo/Ti 0.78 0.95 1.13
V-Mo-Ce/Ti 0.77 0.93 1.12
V-Mo-K/Ti 0.81 0.99 1.20
V-Mo-Ce-K/Ti 0.79 0.96 1.17
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Table 2 Textural property of different catalysts
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FEAEFR HEmBY(m ¢ ALK/ (em’g") FHfL42/nm
V-Mo/Ti 82.1 0.34 16.6
V-Mo-Ce/Ti 79.2 0.32 17.1
V-Mo-K/Ti 66.9 0.27 17.9
V-Mo-Ce-K/Ti 72.4 0.29 17.5
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Fig. 3 H,-TPR profiles of different catalysts
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Fig. 4 XPS profiles of the V,, (a), O, (b), and Ce;, (c) of different catalysts

K 4(b) I AL O, XPS k. K,
fLF 531 eV B IIT A% 4 X6 107 B4 2 27 W B 4L (O,),
530 eV BT i) 0 U1 A Ak R L 1Y) AR 4 (Op)e O,
JE— PR R A, AT DR E “PRi SCR R ik
P 33 PREEE BoR, [ V-Mo/Ti #fk 7] 5|
A Ce Ja, HALFIH 0/(0,4+0y) & 0.14 THim =
0.16. 4 X 4 4k 7 i 17 K v 3 J5 , 1L 7 /Y
0,/(0,+0y) ARG, X2 H T KO0 Sl 1 itk
) 2 1 A S A 6 T T AR Y. V-Mo-Ce-K/Ti i1k
I 0/(0,+0,) HLH T V-Mo-K/Ti #ALF, Jik
T Ce XHEALFIPL K rhaErEAe AR THE .

Kl 4(c) AASFELL FI Y Ceyy XPS K. Kl H,
TE U, VP RE IS R SRR 0 Ce™ b, T

U, U U V.V VAR Ce™'s M
3 BUE AT LIE 1, V-Mo-Ce/Ti 1y Ce* /(Ce™™+
Ce') LR 0.29, K 3 J5 , % HE Ak # 1 ce™/
(Ce’'+Ce™) TFEZE 0.24. nJLIHEWT, K 5 Ce f77¢
—EMEAE, 0 T CeO, Wt Ce BIM A,

&3 TREMENFIE XPS SHEIHE
Table 3 XPS analysis data of different catalysts

LT VIVHVTHVT) 00,40, Ce’/(Ce+Ce™)
V-Mo/Ti 0.26 0.14
V-Mo-Ce/Ti 0.29 0.16 0.29
V-Mo-K/Ti 0.22 0.10
V-Mo-Ce-K/Ti 0.26 0.13 0.24
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