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Study on the Sulfur Tolerance and Regeneration of Mn;FexCe;./TiO, Catalyst for
Low Temperature NH3-Selective Catalytic Reduction
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ABSTRACT: Mn,Fe,,Ce,/TiO, was

coprecipitation method, activity, the sulfur tolerance and

prepared by

regeneration of catalysts in selective catalytic reduction (SCR)
of NO with NH; were tested. The results showed
Mn;Fe;4Cey/TiO, had the best -catalytic behavior and
excellent sulfur tolerance, the NO conversion could get up to
100% at 140 ‘C. The deactivation behavior of Mn;Fe,¢Ceq/
TiO, was reversible when the concentration of SO, in flue was
lower than or equal to 80 mg/m’. However the concentration of

SO, was higher than 80 mg/m’, the catalyst was poisoned

irreversibly because of nitrate and sulfate formed on the surface.

But the poisoned catalyst could be regenerated after washed by
water, the activity could return to the catalytic behavior of fresh

catalyst.

KEY WORDS: NHjs-selective catalytic reduction; low-
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regeneration

WE: B ILYUREH AT MnFe_Ce/TiO, fEILFI, LA
NH; B JR7, 2588 7 Ak 70 R 14 e S P i 2R e e .
gh R W], Mn FegoCeg 1/ TiO, AL TR H $5 4 10 e A i
ML BB IERE, 76 140 "CHF NO #ALE A4 F] 100%.
FEMAS A BN SO, /N TF45T 80 mg/m’ i, {47 H
KA, 2 SO, E KT 80 mg/m’ i, FEMALH
F M S A B R 26 % B R SR 5 ) 0 B BN T 0 R 3, (H
I A FAE oK VR 5 AT SEBLEAE . NO HIE b 3R AT 3L A 1
BRI

EHEWH: WiLARHEITE LT H(2007C03004-2).
The Science and Technology Department of Zhejiang Province
(2007C03004-2).

KR NH; i F R R, KiR; MnFe,Ce,_/TiO, i
R PR A

0 38

[i5] 58 RRFETBUE NOy =& IE R I  JeAb 7 %
(1) 3 B59W), BRI IE )5 (selective catalytic
reduction, SCR)FZASE 14 il [l 72 I NOy V5 44 1)
PR, MEEE. S MR X —HR
xal . H AT A RS (R T 300 )i
V,0s/TiO, F M C RIS 2 TN, (HA7
TEMEAL TR BT, IREREE ZEE B A . T
I MLAH(SCR RS E T iR 3 B 2 f5) R
DSy 108 173N R DN 7y D O 28 R 19 M ot P S
SR AR ERE, (HEdMmkb ),
TR E BIRFEAUN 120~250°C, [FRES I EH
KR EZ ) SO, i HAEARIERS T, BA AP IRIK
J& SOL(Z174 100 mg/m”) 5 5 W BT A M i, it
AR EE, B R AR T (KT 200 C)E
NI LN AR AT RIS S R o

Donovan!™ i it X - Fh AN 6 & & A AL P AL
I ECBUR I, MnOx A7) B AT 55 e AT et A A 0
PEFIPUIRERE . ISR, BTN SdE IS R A R
W% % s Kt MO, #EAT L
P, S HEFMCIR S Tt — i s, R
2R SOV 2 BB A B 771 B i 12 A 3% 4L
SR ES], B NO HALFM Ny ik FtE: X6
2O AR BHERI 4 T Mn-Ce/TiO, fEAL7), it
WEFERIN, WA AAEAR TR 254 B = A



30 SN I =E 1 R D - SO 3

31 %

HiE P, 1 HAZ SO, FEMAE /N, RIH BRI
P QIR LB Ce BoA RIT Mk A A E AL
W JFRE T, BEARAE NO #:4kH NO,, MIfi A T SCR
SN, B AR PRI S . B AT, BEARE E
B2 (1) N 0 —Fh Bh RSk e 1 4 R A A M ke L 71
T [7 B 8 Ik A 2 b 4 S AR DV S BRI MinOy
UM R U Y AMRIE D, S A s R B
FIFE R MnOy JHE A0 77 R I M NGB P A2 — Fol
HBMmERX., X R ERIER & T
Mn;Fe; «Cey/TiO, EALF], F:LL NH; MBI, X
TEAL BRSSP AR VEREAT THFFE, W itie T
AL B ML AR AR T8, IR E R
T AT R IR LR S o

1 SCIGERSY

1.1 EEFIHE

AR AP IEH % Mn e (Cey/TiO, fi
7] Bl & TiOSO, fE/KIBHHitsE, 54
VfE, SN I BE B AR . A R kAN
Rl 78 HPE 2he TN 25%Z KB TR =K ),
PR & S pH AE N 10~11, ZkEEHHE 2h. 138, ¥
%, BRIMEALE 110 CF T 120, 450 CRike
6h, SR AR 0.5~0.8 mm IR £
fh1t N Mn,Fe,_«Ce/TiOz. Mn,Fe;_Cey/TiO, F Mn
FURE N 20%, BEREE n(Mn)/[n(Fe)+n(Fe)]=1, F£
X 518 0. 0.1, 0.3, 0.5, 0.7+ 0.9, 1.0,

1.2 fETISRAE

X HEATH(X-ray diffraction, XRD)JAKH
Hi+ ARL A7) SCINTAG XTRA 770542 & X 5t
LRATHMN, NiJE¥:, Cudl, Kai@ihJa, SHIERN
40kV, EFHFN 50 mA, IR 100~80°, SiE
0.04°,

2L b % 1% /3 M1 (Fourier transform infrared
spectroscopy, FT-IR)XH] Nicolet 205 FT-IR Fi{X
ST, EEGE I 400~4 000 cm ™', FH KBr JE - HilRE
i WRIEEE 22°C, AR 50 %.

X B2k 661 (X ray fluorescence spectro-
metry, XRF)XH] ARL ADVANT’X IntelliPowerTM
4200X H 28 % ok ek A, 4 A ot &= V6 -
Be(4)-U(92); Al EER: 0~100%.

1.3 FBRAESE MR AR TN
fEALFIE B H0rE X SCR e b 28 FH #E ATV

A, A FIBRRLAR 0.5~0.8 mm, FHEH 0.5g.
DUEN SO S, 46 NO. NHs. O,
SO, Fl Ny, At NH; NIBJEFA), Ny AMEES. i)
M S B n(NH;)/N(NO)=1 ,  @(NO)=0.05% ,
@(02)=5%, SO, [FIHETEE Y 40~200 mg/m’(HRHE
GB13271—2001 B4R K05 G HFbr e, FF
e FEBR A 100 mg/m® B 5E), SRR E K
1L/min"", 25384 60000h™" (SN A J9 0.065), S,
e, Al DO7-19CM B R B E i E N
+1%) A, SRS BT R SR TESTO350—
XL S A RS B N£5%), A T ARIEEE e
PERTHERAYE, B T E D FEE 30min.
14 HEUFBERZE

1) AFRAVE: B B AL R R S 7R i
400 mL/min ] Np HiH LA 5 °C/min KR ZETHE 2
—EIRE, EEWE 6h, REE N, SHETHFRE
140°C.

2) HABJFEEAEE: 7E Ny SR RiR A — & il
3 SRS AR, 78 R R R R NH; /5 93k R
PESAR S AR T B 48 $h R AR I S, SEBI
AL AR AR

3) KPR RS AR 2
TGP, P8 ESE = SWRT, HRA
FAHET, SRIGAE 450 CREEE 3h.

2 ZWHERSIHE

2.1 A [E Mn/FelCe EE/REEAELTF XRD FRAE
1 AL XRD K, mEe 4, #
{657 XRD 783555, Ui BT h A

M
A s
T
e T
e —

10 30 50 70
20°)

SR /a.u.

a—Mn,Fe|/TiOy; b—Mn Fey9Ce /TiO2; ¢—Mn;Feq7Ce3/TiOy;
d— Maneg_5Ceo_5/Ti02: e—Maneo_3Ceg_7/Ti02;
f—Mn,Fe(Cepo/TiO2; g—Mn;Ce,/TiO;.
1 MnyFey Ce,/TiO, #14L3 XRD &l
Fig. 1 XRD patterns of Mn,Fe;_,Ce,/TiO,catalysts
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Fig. 4 Effect of different concentration of SO, on the
NO conversion of Mn;Fej¢Ce, 1/TiO; catalyst
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poisoned Mn;Feq ¢Ceq1/TiO, catalyst
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