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Fig.1 NO, conversion curves for different catalysts



- 28 - A T2 (A RRER)

2021 4F

K2 D9 4 M EALTRIAYS N, et h 28 R B0
SETERRIR AL R I8 = AR PR S, HEA ST B 1
LBy N R, O HLAE o3 22 AL 1
AR N, R T3 P B Jom o il S e 1 701 ) N, B
MK

100 ety = =
80|
N
& 60f
¥
1)
o 40 a0, Ti0,-50*
——(Ce0,/TiO,
20 ——K/Ce0,/Ti0,-S0%
—v—K/Ce0,/TiO,

0 1 1 1 1 1 L
150 200 250 300 350 400 450 500
A

B2 AREMERRIE N, P2

Fig.2 N, selectivity curves for different catalysts
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Fig.3 XRD patterns of different catalysts
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Table 1  Specific surface areas, pore volumes and pore

sizes of different catalysts

" wERmEA,  fUERY L
B
(m*-g™')  (em’-g™") nm
Ce0,/Ti0, -S02~ 85 0.32 18.5
K/Ce0,/Ti0, -S03~ 79 0. 30 18.6
Ce0,/TiO, 82 0.33 18.2
K/Ce0,/Ti0, 68 0.29 18.9
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Fig.4 FESEM images of different catalysts
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Fig.5 O 1s XPS spectra of different catalysts
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Table 2 Ce’* and O, contents of different catalysts

HEAL Ce’* &/ % 0, &4/ %
Ce0,/Ti0, -S0%~ 34.27 26. 41
K/Ce0,/Ti0, -S03 " 29. 67 26.35
Ce0,/Ti0, 27. 66 24.37
K/Ce0,/TiO, 21.29 16.22
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Fig.7 H, -TPR curves of different catalysts
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Fig.8 NH,; -TPD curves of different catalysts
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Fig.9 Py-IR spectra of different catalysts
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Table 3 Amounts of Brgnsted acid and Lewis acid sites normalized by different catalysts

%5 Wi A BR i/ (mmol - g ~')

A AT RR R (5 R it/ ( mmol - g 1)

PEALFH]
1444 cm ™! 1575 cm ™! 1602 cm ™! 1540 cm ™! 1615 cm ™! 1640 cm ™!
Ce0,/Ti0, -SO2 "~ 0.0234 0.0202 0.0195 0.0218 0.0147 0.0256
K/Ce0,/Ti0, -S03~ 0.0142 0.0105 0.0122 0.0113 0. 0067 0.0108
Ce0,/TiO, 0.0158 0.0030 0.0045 0. 0068 0.0042 0.0048
K/Ce0,/Ti0, 0.0054 - - 0. 0040 0.0035 0.0032
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Effect of sulfation on the activity and alkali resistance of
TiO, -supported cerium-based deNO_ catalysts

XU TuoYu'?? CAI SiXiang' 7"

(1. School of Materials Science and Engineering; 2. Special Glass Key Lab of Hainan Province;

3. State Key Laboratory of Marine Resource Utilization in South China Sea, Hainan University, Haikou 570228, China)

Abstract; TiO,-supported cerium-based catalysts have been modified by sulfation using the impregnation method
and their properties were compared with those of the unmodified catalysts. The catalysts were characterized by
means of X-ray diffraction (XRD) , specific surface area measurements ( BET) , hydrogen temperature-programmed
reduction (H, =TPR) , X-ray photoelectron spectroscopy ( XPS) and pyridine infrared spectroscopy (Py—IR). The
results showed that sulfation not only increases the content of chemisorbed oxygen on the catalyst surface and im-
proves the redox activity of the catalyst, but also greatly increases the number of Brgnsted acid sites and Lewis acid
sites on the catalyst surface. The resulting increase in the acidity of the catalyst improves its low temperature activi-
ty and broadens its temperature window. In addition, extra super acid sites were generated on the surface of the ce-
rium-based catalysts after sulfation. A significant proportion of these acid sites were retained after the catalyst was
poisoned by alkali metals, allowing the adsorption of NH; and the catalytic reaction to continue, thus improving the
alkali metal resistance of the catalyst.

Key words: selective catalytic reduction; catalysts; nitrogen oxides; heterogeneous reaction; activity
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