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Fig. 1 NO conversion and sulfur resistance of Ce-(Co)-TiO, catalyst
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Fig.2 XRD patterns and pore size distribution of fresh Ce-(Co)-TiO, catalysts and Ce-(Co)-TiO, catalysts poisoned under

e e R TIAUR R, fLAW TR, L4,
FW], Ce-TiO, K Co el J5 i Ak 5 v 35 J5 3
Gy ALBEIRIE . B R B R 04 RN SRR IR il 1
A A TR BUX — 4.

2) TG-DTG g3 # . hy itk — 20 k45 A [A] it
BETR SO, Hhai Ja fi Ak R b AR IR B h . B R 4
MERGEE, AFIRE DR AR ET T
TG-DTG 4 #1, S5R WK 3 iR, Gk
FIHEL T 3 AU R AR EEE, 435156 T 350 C.
490 °C 1 695 °C . 4l (NH,),SO, 7F 280 C JF 4f
53 f# & NH,HSO,, i 4l NH,HSO, 7£ 380 °C J

diifferent temperatures

#z1 FHELURFFRF Ce-TiO, X Ce-Co-TiO,
BTN SERSH
Table 1  Structural parameters of fresh and poisoned
Ce-TiO, and Ce-Co-TiO, catalysts

FEfm AR Spe/(m*-g ") Vt/(em®g ™)
Fresh Ce-TiO, 120.9 0.24
P-180-Ce-TiO, 109.4 0.20
P-240-Ce-TiO, 95.1 0.18

Fresh Ce-Co-TiO, 98.7 0.22
P-180-Ce-Co-TiO, 91.6 0.20
P-240-Ce-Co-TiO, 90.1 0.20
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Fig.3 TG-DTG profilesof the SO,-poisoned Ce-(Co)-TiO, catalysts for 1h.

Wil [/ 3 e 1 AN E AT IZE R UURR Y (NH,),SO, B4, 45 2 A2 Bl AT LA 45 5 NH,HSO,
W or i, 5 3 AR O S5 N MRsT | BRIR S 1Y /3 ff o LAM, FE 180 °C N Ce-TiO, AL FI VI
TR EL R 2 RN 1.59%, MEHE SN iR E FTFZE 240 °C, WFRE R K B RFEIRE 1.1%., 2R«
WY, SR 0 A bl 25 SO0 Tt BE A 3EIN M B AR . BfiE Co B4R, AL VIS ER B 7E N 1.59% F& =
0.83%. Z&E R KB, Co WIB 2 Wl T B R £ 48 O U AR o 1k 390 2% 1 IO RR A 42 50 7 T A b B
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iR il 1 S, WK Uk 5 W MEAT ICP-AES i, Z5 R ani&l 4 s . 78 180 °C F #E47Ht SO, M
i, AL R 7R B 1 h PG AR R AR A, TCP MR Ce B 7 2 4 0.1 mmol-g ™!, £id Co B
ZeJ5, Lhh #EHALH] Ce B F & FFEZE 0.04 mmol-g . 7E240 C T, Ce BT BHM, 2h
A EEF Ce BT & & M 0.18 mmol-g', &3 CoBda, Ce B F &t FIEE 0.11 mmol-g'. L 4%
SRR, BE VR ETEE, Ce-TiO, i Ak 71 Az i i) Bt Rl 5 S 34 i, Co 48 4% & i IR il 19 A= 1 o 17
il o WG PEEAR M LRI, 7E 180 °C R AL AITE MR T [, 7F 240 C N EALFITE SRR TR AN
[Fi) 38 B2 AN () A 3 P i 8 PT RE 4B R T AN Rl rh BE ML B S ML . Sl i — 204 5E 180 °C il 240 C
N Ce-TiO, AL FI A R A 16 P AE ML EE , X Ce-TiO, AL FIBEAT T A [R B[] () T Ak AL B, 5 %ok 731
WAL IS AL ETT T ICP-AES M ATE I . 7 180 °C (Bl 4 (a) T, B4l & 5% 0.1 mmol- g™
BF, NO % 4k Z8 X Bt 8 i () 0 R B0k, 0 s 3% PR AN 50.7% 13 [ & 20.1% . 4 i IR 4l % 12 0
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Fig. 4 Relationship between catalytic activity and Ce ion concentration in the presence of SO,

0.1. 0.13 mmol-g ' I, HEALFIBERTEESS 9K 18.5% . 12.3%. Kk, 78180 C F, TG-DTG 45 %%
A i 70 R T A A T R B R B R, LB RR B BB X Ce-TiO, i A 7R TRL A% 085 P (1 5E A/ 5 Bl
& 1 h 5 B R Bl 1 A i A3 0.1 mmol-g™, AR IR A 0 R DR A B R A AT 8 T Y
T, AR R B0 A T 0 S48 R M OF R L AR AE 1%, B IR T & 240 °C, AN TS PR R B P
S% o X AT RE S o AR A T X A R A 11 A AN S o WU TR S 3 M 4 R 2 P R e
SEIG I, AR TR T A T AR, SCHE I TE 240 °C R & B AR IS PR Y T R R T R il Y
AN SRR LAY

3) XPS 4 #r. XPS El3 v] fff i i Ak A R 1 T RIL A SR o R 58 W) Tk B v 3 0 i Ak 3R o
F o LSRR X R BT S A Ce/Tio, LRI HEAT T XPS MK . & 5 (a) Jy AR 3 w5
J&i Ce3d XPS [¥li%, Ce 3d XPS [ 0] g 48l & M 8 4> XPS #4105, 4 %t Ce 3d,,/Ce 3d,, Wil , ME4EE
RERMR 45 SRR IKFRIC A u”” (916.7 eV) . u’’ (907.3 eV) . u’ (903.9 eV) . u(900.9¢eV) . v’
(898.3 eV) . v’ (888.6eV) . v’ (885.8¢eV) . v(8822¢eV). H, wHI v IR T Ce*, HAiE
WV B T Ce*'o Zeid SO, g/, v Rl w!ir Xof Ly Ft e A T 58 8 28 T 185 o, T v R " BT X 7 ) 0 AR X
SR R0 /L o B RONDR B TR, X PRI N R, IR R, B DR IRE T,
e Ce™ & m B Wi b, Xl AEJE i T R 1 Cey(SO,), MR B & 5 (b) ARG )5
LTI S 2p K3 . 167.9 eV 1 169.1 eV Y XPS W43 51 %F B T S 2ps, F1 S 2p,,, X F W SO H HLAE
BEJA AL e . F— xR RO R A il AT b, SR WK 2. BE Comisie,
AL R Ce™ & 5 M 25.6% 3 2 29.1%, " EEJ5 RIS & = W 435 M\ 3.48% . 4.23% F& % 3.02% .
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Fig. 5 XPS spectra of Ce-TiO, and Ce-Co-TiO, before and after SO, poisoning
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Study on NH,-SCR poisoning mechanism and Co,0, modification of Ce-TiO,
catalyst in SO, atmosphere

XI Jingbo’, CHEN Tao, DOU Lei

Beijing Taiyanggong Gas-fired Thermal Power Co., Ltd, Beijing 100028, China
*Corresponding author, E-mail: XI Jingbo, xjingbo_0337@163.com

Abstract The SO, poisoning mechanism of the Ce-TiO, catalyst at different temperatures was investigated by
the evolution of NH,-SCR activity under SO,-containing atmosphere, combined with the quantitative analysis of
sulfur-containing components and in-situ DRIFTS analysis. The results’demonstrated that the denitrification
activity of Ce-TiO, was extremely sensitive to the generation of cerium sulfate at 180 °C, and the generation of
0.1 mmol-g"' of cerium sulfate led to the rapid decrease of denitrification activity from 50.7% to 18.5%,
followed by the continuous deposition of cerium sulfate and the slow decrease of low-temperature denitrification
activity. When the reaction temperature increased to 240 °C, the denitrification activity of Ce-TiO, was less
sensitive to the generation of cerium sulfate, and the denitrification activity slowly decreased from 100% to
53.8% with the generation of 0.18 mmol'g™' cerium sulfate. With the doping of Co,0,, the denitrification
activity was increased from 50.7% to 94.2% at 180-°C, and the sulfur resistance was improved at both 180 °C
and 240 °C. Further characterization tests showed that Co doping could enhance the redox performance of the
Ce-TiO, catalyst and inhibited the adsorption of SO, on the catalyst surface to enhance the sulfur resistance of
the catalyst. The in-situ infrared spectra demonstrated that the sulfated Ce-Co-TiO, catalyst could still maintain
the E-R and L-H denitrification reaction paths‘and ensure a certain low-temperature denitrification activity.

Keywords ammonia selective catalytic reduction (NH;-SCR); denitrification; catalyst; cerium sulfate
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