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Poisoning Effect of Ca Depositing Over Mn-Ce/TiO, Catalyst for Low-

temperature Selective Catalytic Reduction of NO by NH,
ZHOU Ai-yi'?, MAO Hua-feng’, SHENG Zhong-yi'”’, TAN Yue'®, YANG Liu'"’

(1. Department of Environmental Science and Engineering, Nanjing Normal University, Nanjing 210023, China; 2. Jiangshan
Environmental Monitoring Station, Jiangshan 324100, China; 3. Jiangsu Provincial Key Laboratory of Materials Cycling and Pollution
Control, Nanjing 210023, China)

Abstract: Calcium carbonate (CaCO, ), calcium sulfate (CaSO, ), and calcium chloride (CaCl,) were chosen as the precursors to
prepare the Ca salts deposited Mn-Ce/TiO, catalysts through an impregnation method. The influence of Ca on the performance of the
Mn-Ce/TiO, catalyst for low-temperature selective catalytic reduction of NO by NH; was investigated. Experimental results showed that
Ca salts had negative effects on the activity of Mn-Ce/TiO, and the precursors of Ca salts also affected the catalytic activity. The
precursor CaCl, had a greater impact on the catalytic activity, while CaCO, had minimal effect. The samples were characterized by
Brunner-Emmet-Teller measurements ( BET ), X-ray photoelectron spectroscopy ( XPS), X-ray diffraction ( XRD), and NH,
temperature programmed desorption (NH,-TPD). The characterization results indicated that the significant changes in physical and
chemical properties of Mn-Ce/TiO, were observed after Ca was deposited on the catalysts. The significant decreases in surface areas
and NH, adsorption amounts were observed after Ca was deposited on the catalysts, which could be considered as the main reasons for
the deactivation of Ca deposited Mn-Ce/TiO,.
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A —E BRI ER A | 10 4% e B2 55 3, o ZL 3
FE2 h 5T 120C F 12 h, TS B T SRy
500°C TR 6 h, 5 Je A AL T AIF IS i 43 25 40 ~ 60
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Fig. 1 Variations of NO conversion efficiency with temperature

for CaSO,, CaCl, and CaCO; deposited Mn/Ce-TiO, catalysts
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Fig. 2 Variations of NO conversion efficiency with different Ca

doping amounts for CaCO5 deposited Mn/Ce-TiO, catalysts
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Fig. 3 Variations of NO conversion efficiency with different Ca

doping amounts for CaCl, deposited Mn/Ce-TiO, catalysts
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Fig. 4 Variations of NO conversion efficiency with different Ca

doping amounts for CaSO, deposited Mn/Ce-TiO, catalysts
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RS TFR 1. Ca IWAJE, M AL 0 L 2% i FLURFL
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(]

Mn-Ce/TiO,f| * 8 0 45 0 o

g T
' ] | f 1%Mn-Ce/TiO, (5)
F/

] 1%Mn-Ce/TiO, (C)
L | 1%Mn-Ce/TiO, (CI)

10 20 30 40 50 60 70 80 90
260(°)

UBi4ke 1 Tio, ; @ 24047 TiO, ; ®Mn;0,; OMn,0;
5 FESHBIIREITIAMN Mn-Ce/TiO, 45 XRD Eif
Fig. 5 XRD patterns of Ca deposited Mn-Ce/TiO,

catalysts prepared by different Ca precursors

MFE 1 IR AT LI EEE] | Mn-Ce/TiO, ( C) #EAL T )
He R A L2 e Mn-Ce/TiO, (S) Fl Mn-Ce/TiO,
(C1) K, XKW CaCO, BULAIXT Mn-Ce/TiO, ik
F ) FLIE 25K 5 58 /N 1T CaSO, M CaCl, XL
R mis k. Wk 1 FE 1 ZE6kE LR L
A A2 L 5 TS 22 B HA —E, Mn-Ce/
TiO, (C) H A B KW b 2w L, A ok H g o
Lg/so

*1 7A[E Ca BIIREAITTRE Mn-Ce/TiO, fELFIH MRS 1%

Table 1 Physical properties of the catalysts prepared with different Ca precursors

fiefe) BET L2 1 L% x10 2 AL
/ m g /em’ -g /nm
Mn-Ce/TiO, 44.52 28.39 25.51
1% Mn-Ce/TiO, (C) 43.69 27.55 27.35
1% Mn-Ce/TiO, (S) 41.76 25.28 28.09
1% Mn-Ce/TiO, (Cl) 39.22 24.05 29. 60

2.4 fEAEFIREICE ST
H T AR R T RIE A R
R XPS X 45 3R LA Mn-Ce/TiO, (C) . Mn-

Ce/Ti0, (S) Al Mn-Ce/TiO, ( C1) 4L Ti 2p . Mn
2p. Ce 3d, O 1s Fl Ca 2p BB BEAT M, AL %R
YA TC R H e Ak 2 Fis.

*2 AEFHHTAMN Mn-Ce/TiO, BUFRARFEE

Table 2 Surface atomic concentrations of Mn-Ce/TiO, catalysts with different Ca precursors

KA TERIRD R %
AL Mn Ti Ce Ca 0. 0 05
Mn-Ce/TiO, 4.32 25.5 1.23 / 55.62 11.33
1% Mn-Ce/TiO, (C) 2.22 18. 39 0.71 0.71 62.91 14.39
1% Mn-Ce/TiO, (S) 2.12 19.18 0.58 0.74 66. 47 10.23
1% Mn-Ce/TiO, (Cl) 2.05 23.08 0. 65 0.61 64.99 7.35

Ti JTCE MY 2p B3l XPS EEE 6 (a) Fias, A
PR AR T TR LA RS S +5

WMAFAE. Ce TLR Y 3d HLiE XPS K&l 6 (b) fr
75, SCHER[ 16 ] A 11, Ce JCEK Y 3d BB AT LAELA
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of the surface of Mn-Ce/TiO, catalysts with different Ca precursors
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