9B 6
2009 412 H

UM BN S 4
The Chinese Journal of Process Engineering

Mn—Fe—Ce/Ti0, {5 NH, 1% 3R 41L& NO
HrT

(1. PEREEBEL R TR 2 MR R E K E A=, Jbat 1001905

2. VERIAL T2 BeA 2 TR, 0T TRBH 110142 3. WAL T4 0%, WIFS I 411105)

FORL A 4L, ReEY, =L

. KHEDUERIE T MnOy-Fe,05-CeOy/TiO, AL A TG NH; B MR [ NO, %27 Mn, Fe,
Ce & B RS BRIBENT NH; AL IR NO T HERIPUK MR BE IS M. 78 S AR AR 25 3 (GHS V)=24 000 h!,
NH3/NO=0.8(¢), 350 CHEEERINHIE 3%() O, IFAE T, 1% RFMEALF FIBLTH G 2 4 MnO,—Fe,03—CeO,/TiO,>MnO,—
Fe,03/Ti0,>Mn0O,/Ti0,, H7E 200 ‘C i MnO,(10)—Fe,05(5)-CeO0,(5)/TiO, FIMiHE K A 95%. X4 10%(@) /K 2K HIHA,
MnO,(10)~Fe,05(5)~CeOx(5)/TiO, LY T ELERFAE 87%; £ 10%()/KZEITHT 100x107° SO, JEAF4AF T, e i i) pay it

Vol.9 No.6
Dec. 2009

TG AERFLE 55%.
KEER: EPRMEEALIE IR, (IR, M1k
FESES: TK6 XHERFRIRED: A

1 W&

B2 TR Y 5 SR R 2
B R ) EE RS R, MR HTER
ATREELR (R ) B LA, R IR T
TR Z AR, b, S R A
PR AL )5 (Selective Catalytic Reduction, SCR)s
1 d5 7 B ) — PR B 7 v, A N R R

4NH;+4NO+0,=4N,+6H,0, (1)
8NH3+6N02=7N2+12H20, (2)
214 4NH;+2NO,+0,=3N,+6H,0. 3)

A RS B Rl SCRE AR A 41k h
V,05s(WOR )/ TiO, (8t 8k )P, HLig A7 i — ke 350~
400°C, XELIFEMSALEE RGEA G N, H 251847 9%
R, FRIE AT L) e A A A SR (AL
TRV P R DX Ta] ) ) 86 A T B 2 ), LK Db o
B TV RIE B 4 T HE L 3 7E 200 °C A AT, BRI
TR SCRBASH A M. BT P AT
LRt A R 2 e A5 T o PR T e A 71
] NOL V5 Y4 i — 4 vl AT g 1 BT 2

[ 4 SMIGIE. SCR AL FIBIF 2 B rh 7 ) P o 9 4 )
S48, LA Mn, V, Fe, Co, Cu fE S4B Z, W
M-Mg-Al(M=Cu**, Co*"), MnO,/AL,05"!, Mn-CeO,"!,
M(Mn, Cu, Cr, Co, Fe, V, Ni)/TiO,"*, TiyoM,0,(M=Cr,
Mn, Fe, Co, Cu)"), Fe~-Mn/TiO,"®, Mn—-M(Cu, Cr)/TiO,"
& WHRRM, R LB Mo, L3k

¥ BHEA: 2009-07-15, f&E HH: 2009-08-28
HEEWH: P EFREERE RS EE AT H @S5 0829011198)

EZE T FR1983-), Lo, INAREWPENTA, WA, e TRk,

XERS: 1009-606X(2009)06—1192-06

A FHEA TiO, Al CeO,. 70 1% WdTER . Si0, 2%, M
T TiO, A A Pl AR A, R B A A R R T
TR AR A e P, TG R 21 20 A SR T Ak T v B 43 HICIR
. M CeO, 1 NEARR BAT IR MfEEIIRE, T8
SN 3 R R AR AR R B, D e R R fRE AL TR
P,

BT Mn AL I ORI PR TiO, 2044k
(R I A A 3 B DA Min A& P41 55 492K TiO,
AR AR PRIV P S BB oK ke, 52 T 1)
7 Fe, Ce M S AT 1) il £ 4 A4 A 72k B 1Y)
s, JfiE) XRD, FT-IR, TG-DTA, SEM 5 NH;-TPD
WAL FEAT T RAE 54T
2.1 R 5IRF

YK TiON(F 5 RAUKAM B R A H], LR AR
H 79 m%g), Mn(CH;CO0),-4H,0, Ce(NO;);-6H,0 Al
Fe(NOs)3-9H,0 (g E 254k 2104 1, 3 thral), NO,
NH; Fl SO (KIE RFFSARATBR 2 7l), 00 Fl No(Ab 50 53k
AR AT, LB KE.

2.2 {UEEFEE

AT SIS B A P 1 s, AR,
LA NO 600x107°%, NH; 480x10°, O, 3%(@), N, 4°F
W<, IFEFTERIMAN 10%(@)/KZR. iR E AL
FOLE R A vl Pl &, 7= A 28930 /K & i s R A Y
SRR (I LR S 2 AT IR A =i, 78 200 °C
IR G AN RN . SRR 2% 3 (Gas Hourly

VYRR, JIBER A, Tel: 010-62550075, E-mail: gwxu@home.ipe.ac.cn.



556 1]

ZR A% : Mn—Fe—Ce/TiO, fikili NH; i £ 4Lk J5t NO 1193

Space Velocity, GHSV) 4 24000 h™' (55, RAE K 400
mL/min. ¥EH T NO #JEH ABB-A02020 HH"“S 43 HT1%
(F[E ABB /A 7)) 7ER WA

4. Redirector
7. Valve 8. Quartz reactor
10. Furnace 11. Support  12. Analyzer 13. Condenser

1. Thermal controller 2. Heater

3. Plunger pump

5. Gas mixture 6. Mass flow meter

9. Thermocouple

K1 AL Sk E s
Fig.1 Schematic diagram of the experimental apparatus
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Fig.2 XRD spectra of catalyst samples calcined at
different temperatures
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Fig.7 Effect of steam content on SCR activity of catalysts
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Low-temperature Selective Catalytic Reduction of NO with NH3 over Mn—Fe—Ce/Ti0;

GUO Feng'?, YU Jian!, ZHU Jian-hong'®, LIU Yun-yi’, XU Guang-wen'

(1. National Key Laboratory of Multiphase Complex System, Institute of Process Engineering, CAS, Beijing 100190, China;
2. School of Chemical Engineering, Shenyang Institute of Chemical Technology, Shenyang, Liaoning 110142, China;
3. Chemical Engineering Institute, Xiangtan University, Xiangtan, Hunan 411105, China)

Abstract: Manganese—iron—cerium—titania oxide (MnO,—Fe,0;—Ce0,/TiO,) catalysts were prepared with impregnation method and
tested for selective catalytic reduction of NO with ammonia at about 200 ‘C. The catalysts were characterized by XRD, FT-IR, TGA and
FE-SEM. The denitration activity and inhibition effect of steam were studied at varied contents of Mn, Fe, Ce and calcination
temperatures. The results demonstrated that their low temperature activity was subject to an order of MnO,—Fe,0;—CeO,/TiO,>
MnO,—Fe,03/Ti0,>MnO,/TiO,. The achieved best performance was over a catalyst of MnO,(10)—Fe,05(5)-CeO,(5)/TiO, calcined at
350°C. The realized NO conversion rate was over 95% at 200°C at GHSV=24000 h™', NHy/NO=0.8(¢) and with 3%(¢) 0,. NO
conversion rate was reduced to 87% with 10%( ) steam in the flue gas and to 55% when 100x107® SO, was further included into the gas.
Key words: selective catalytic reduction; low temperature denitration; catalyst
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