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Abstract; With the natural manganese oxide produced in Qingyang County of Anhui Province as the
precursor, natural manganese oxide/Ce/TiO, composite catalysts were prepared by equivalent-
volume impregnation method. Its morphology and structure were characterized by X-ray diffraction
(XRD), X-ray photoelectron spectroscopy (XPS) ,BET specific surface area and NO temperature-
programmed desorption measurement. The influence of Ce and Ti doping ratio, calcinations and
reaction temperatures of the composite catalysts on their performance of NO selective catalytic
oxidation (SCO) and SO, resistance were systematically investigated. The results showed that natural
manganese oxide doped with 5% Ce and 5% Ti and calcined at 250 °C had the highest catalytic
activity for NO conversion and the NO, yield was about 98% in the case of 0.1% NO and 300 C
with space velocity of 12000 h™". Neither H,O nor less than 0.03% SO, had any adverse impact on
the activity, but a decrease of SCO activity was observed after high concentrations( >0.05%) of SO,
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were introduced. Simultaneous addition of 5% H,0 and 0.05% SO, led to a synergistic poisoning
effect, and the catalytic activity was not recovered when these gases were switched off.
Keywords : natural manganese oxide, cerium, titanium, catalytic oxidation denitration, flue gas

temperature.
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1 SEEER D ( Experimental section)

1.1 SEE RS R

S R ARG F R 5 B (J5 38— R B0 BRI ) | fiR%H (Ce(NO, ), - 6H,0) \ %
PREK (Ti0, ) ¥R A Hrali | W K T 6 52K 4 Ak T 9 BT 5 2 56 AR 2 1 Bl st 4 b R A R 2
Pt
1.2 b %

PR TR FH A AR Bt 1k ) 4 S B OB 2R (200 H ) B 7 FHAR DT 430 15 30 1t 1 R i B2 — 48
FEAKIR A, Il 2 2808 K B 198k 30 min, RrLBRAL 24 h J5 FRREEFE 30 min , BERIECE 7EHER 105 °C
THET A H B IRIE RN, R 40—60 HIBURIAE 250 C25 ke 2 h, ARABHIE % 1%
Ce F11% Ti /3R Ce T Ti TCER o il 4 4 6 4 AR R0 109 5 68 50 500 1%, [RIARE 5 125 il A5 AN ) 3 4
Gy ANl kT I Ak 7).

1.3 LR AE

PEALFI X BFRA R AT ST (XRD) 7E D/max-rB 8 X BFRATHHMY FIE | L) CuKa 4RSI, 45 R
50 kV, B HLIE 100 mA , FAF 2R 4° min™", F95E [l 20 = 3°—70°; LR 1H FL( BET) FlLAS LA FUH 2L E
Quantachrome NOVA3000e 74 b ZR AR 23 7 4300 22 5 NO 1% -5 B I 56 38 3 7F £k 3% 4% ( Hiden QIC-20
L) HEAT.

1.4 AT S MR T vk

AR A5 P 0 S [ R A SR B3 S 7 8 (b= 10 mm) AT | S0 256 3 AN A1 1 o A7)
T s S SO T A e e TR AR AR R S SR LRI B 1.5 g, Sk S X BN PR A
MRS i, A6 0000 B AR K 3% 0, & 0.1% NO, FfE 1Sk Ar /E 85750 il
100 mL-min™", LW 25 3 (GHSV) 12000 h™", i % B9 A F1 B 1 NO, e B FH 0 [ L I8 28 ) A 7 1)
KM9106Y N84 AT ASGHEA TG I A AL R A 15 P4 LA NO S5 4ER () TR
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Fig.1 Schematic diagram of experimental set-up
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2 ZEH 53798 (Results and discussion)

2.1 LTRSS
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Fig.2 XRD patterns of natural manganese oxide with different Ce and Ti loading
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30 mL-min~" 40 Ar TALPE 2 h, B 2 50 C H iS4 iae Ja B AR II# 5 0.5% NO 5 99.5% Ar
TRASIEAT NO TR, FEW B 5 FEDI [ A ik 1 h B3I FE , &5 L 10 Comin™' AYEEFHE =
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Fig.3 NO desorption profiles of natural manganese oxide and those with 5% Ce and 5% Ti loading
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AL PR S5 AN 4 (a) R, S 3RAT 5 A H A AR SO A BTl | 3O B R B 35 A AL 7
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Fig.4 Effect of Ce and Ti loading on NO conversion efficiency
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b HE P AT RE S 100—200 C B, NO, 3R I B T A0 7 ZR 18 T8 PR A7, BEAS T BN NO ARG, 4 Ak S g
FALEE AR IR E] 300 CHE NO,Z bR, R A 5 Ce K Ti w8 BE BT AL 7 21, i HL L
A R R F TS A, SR S B LB YRR Y A K RIS S O R .
2.4 H,0 fl SO, I

M T B SIS PAETE H,0 SO, , RIS 25 JE X — 35 X0 e A 50 %) JBE i 5 i, ] 6 BT, 7E Cy =
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F5 5 h 5 SRR X R R AR AR R A T K RS R R s s R R, S LI 3% 2E, IR I G ik
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Fig.5 Effect of reaction temperature on Fig.6 Effect of H,0 and SO, on
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NO conversion efficiency NO conversion efficiency

Xif 2 N R v ) R A AT LA IS S M, H ) R NO,(1549—1657 em™' 5 2920 em™ ) Al
NO (1871—1880 em™ ) , UL AT FIWT NO F24k 1) HA NO, LEMHS &AM Cyo=0.1% 300 °C K38 A 5%
H,0 #10.03% SO, &7 PR [RIf 77138 5% Ce F1 5% Ti 240 F , R HE 50 B AR B < 9 NO, 7™
BN 795% 3% ; 55 %F RN S B AP TR K 2 A T3 0, LV WA 00 SR FHER IR 28 & — e s /UL 4
SMPEEREZEIE NO; Fl NO; &, KIA 19% 3% NO #4758 i, NO; . Olbregts > 7E/N T 485 °C Ay IR
B2 X NO SARA AL AR = B, NO MBS A AL M A NO, , iX 520k iy 45 31—k, IRt
AR PRI 2 Y NOS B %2 NO, 5B HLAR b K RN AR A2 IO = AR 1Y, RIS B NO, B 7™ 3
21 98%.

3 758 (Conclusion)

AT BHAR R 15 SR (AR FH S AR BUR A 713k Ce 2 TiO, Y fEAL TR EA B2 R 19 NO AL B AL TG, 7
RSN €y =0.1% 300 C %53 12000 h™' 3B A 5% H,0 5 0.03% SO, L KIREEA R 7128 5% Ce
F15% Ti 20 T NO, 2574 98% , HREREFRE +ILAS/INGF L b 5 1) 7K & o SR fin AR ik BE /K i< A
SO, , XA B 16 PR A S0 5 SO, W BE RS 28 0. 1%, X HEAL R F5 A s2 i BH 5 4 5% /K5 F1 0.05% SO,
— [, XA TR0 4 B A ik g 40 0V . S 36 25 2R 0 SRR Y NO R SUAL R B — 8 1Y 48 3
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