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Reaction conditions: concentration 800 mg/m’,
GHSV 2 000 h™", temperature 420 °C
Pt AL 50 %5 3 18 2 800 mg/m” 1 & 4 VOC Kb FEZK
RARE, P EERFBIRFFTE 96% L) T Ui Wi fL
FIEA RPN

2.3 EAFITRE MR

TESE TR E 800 mg/m’ (R & B, ), X
B 300 C, 2532 000 h ™' 264 R, PIRP AL A
AR E PR SR AN P 6. A A AL 57 £ 200 h X
PR 25 R 3R B IR [ PO 3 I BT AT T e, (LA AR
£ 95% DL L ROHEALTE P 5 SEAEALTT 22 200 h SO e
I PTERAAAL , A BRI EE.
2.4 EAFIRPBSIEFAR
2.4.1 {458 XRD RAE CHBESTH | BRI
TP RERIG LB, JA TR 3 A AL AT 1
XRD FAE, K S FE 6 ot BB ohag 2% 0 A
JE ) XRD AL .

100

§=0=0=0-0-82--=3-g- 070 0 700"09™O°
S

90 - —=—La,,Cu,,MnO,

—o—La,,Sr,,MnO,

Toluene conversion (%)

80

0 50 100 150 200
Reaction time (h)
P 6 AL R AR
Fig. 6 Stabilities of the two catalysts
Reaction conditions; Toluene concentration 800 mg/m’,
GHSV 2 000 h™", temperature 300 °C
ST AR R B S A AL 7R RS AR AL 5T B XRD 2%
UE % PRI R0 Aol A 7R A5 8 7 20 = 23.0°, 32.7°,
47.0°, 58. 0°ff T ¥y A7 Bom AT 4y 6, 55 P BR4 Y4
PR I X IR, P4 BBk S R RRAE
3 M ER AR TR R 2 S S T A TR B P 3 (1 7)

#
*
* ---CuSO,
# --- perovskite structure
*
# #o#
* *
*
#
#
#
| LMMM»
1 1 L 1
20 40 60 80 100
26(%)

7 La, 4 Cu, ,MnO, 22 15T i XRD FAE
Fig.7 XRD patterns of La, ¢ Cu, , MnO, samples

a. The sample before reaction; b. The sample reacting with SO,
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Table 1 Binding energy of the two catalysts before and after poisoned (eV)

La(3d) Mn (2p) S (2p) Cu (2p) Sr (3d) 0 (1s)

Lay 4Cu, ,MnO, Fresh catalyst 834.46 642.50 - 941.99 - 529.11
Poisoned catalyst 834.91 642.05 169. 66 935.65 - 533.04

La, ¢ Sr, , MnO; Fresh catalyst 835.14 642.28 - - 132.93 529.53
Poisoned catalyst 835.90 642.21 66.73 - 133.24 531.05

HiE 9 AT, e P RES T A AR Y S2p 03
PHEEI I T 255 Rk 169. 66 eV (I S, , M4
FUOE B FIWr, O3 CuSO, S fif W (A o 181 3
169.5 eV) s fErh B IE S AL I ) S2p 75 43 BE
TR BT AR REN 166.73 eV i SiSO, S 1Y
FRAENE S, (AR TE ol 168. 4 eV) , UEHIFEfEL
FAIZR I BT < Jo B BR R, 2 J 5 SO (o A7)
. FEB S RS, W BROR /N AR, A AR CuSO, Y
AR SiS0, 1y 2 2

HIZ% 1 AL, g i S PO AP EAL R 2R 1T La, Mn
JETAE A REAR AR, BRI IR TR 54
A s BAREAL R R EERTIS Cu, O 455 REEALEOK,

HIPE 9 mIAn, i T E AR R R e T CuSOo,
A AHETE BT R AT JS Sr. O 455 REA BTk
A2, AHESRAEATR AR/, B HER A RSSO,
B, BRI BONRRE , X5 9 K XRD FAE
ZERAN—E, NIRRT FE SR AL DR L4

3 ®

=H

3.1 ARSEG SR FHALTTIE B A 1 PR AR S
R B LA La,  Cu, , MnO, F1 La, ¢ Sty , MnO, $i
TRPESCI R, BEE SO, W EE AYBE I, i AL 57
PR AN [ AR E ) 2R 0% . B A ) b A A 0] LA o
S BT



324 A S 2 522 %

3.2 A EH NPT E LI 0, PR Yin-fei([442 %), et al. J. Mol. Catal. (China) ( 43+
PRIRE T A T B A A ) (1], 2005, 19(5) : 351 - 355
3.3 4200 h %%'\/‘TE‘HE%%A\, FE W R AL R 1y [7] Germa’'n Sierra Gallego, Fanor Mondrago'n, Joe”l Bar-
AR BFRORE P, B 0 LR A 90 7 8 P R roulty et ol Appl. Catal As Gener. L1, 2006, 311
FEPE. IOk SRR R A (R 95% e o
) [8] Zhang Shen-min (5K 3 ). The Administration and
KL Technique of Environmental Monitoring ( China) ( ¥4 Iy
3.4 1 XRD., XPS AL AT, AHEACH] £ 50,77 WAEEL S AR) (1], 2000, 3(12): 33 ~34
SRR R R T SO, SR 4R B [9] Oliva C, Cappelli S, Kryukov A, Chiarelloa G L, et al.
?‘g%é'/:tﬁy‘ CUSO4 ﬂé[] STSO4 s Tfﬁ%?‘fﬂ%%ﬁ%ﬁiﬁ Catal. Methane Flameless Combustion Catal. A: Chem.
RN B LR TG . pl PR L 7] 0 A 7R K e 1T T (1], 2006, 247 248 - 252
%gﬁﬁﬁg@{gggﬁjﬁ, g Al 5 L A AL SR A [10] Gian Luca Chiarello, Ilenia Rossetti, Lucio Forni. J.
IFHHEE. Catal. [J], 2005, 236 251 ~261
[11] Alifanti M, Florea M, Somacescu S, et al. Appl. Catal.
SR B: Emvir. [J], 2005, 60 33 ~39

[12] Chen Bi-fen ([5287%). Envir. Prote. Chem. Indus.
(China) (fL TFRE) [J], 2006, 26(4) : 268 ~271

[13] Machida M, Ochiai K, Ito K, et al. Catal. Today[]],
2006, 117 584 ~587

[1] Tan Ming-xia( B HJ ), Wang Guo-jun( EEHZ), Xie
Jian-chuan (3% )1 ). Sichuan Chem. ( China) (JI]{k)
(11,2006, 2: 12 ~15

[2] LuJun(j5 Z). Precious Met. (China) (524 J8)
[J]. 2002, 23(2): 53 ~55

[3] Liu Zhong-sheng ( X&), Chen Yu-xiang ([ ET).
Envir. Prote. Chem. Indus. (China) (fb T¥4%)[J],
2000, 3(20) ; 27 ~30

[4] Tai-Chiang Yu, Henry Shaw. Appl. Catal. B: Envir.
(7], 1998, 18: 105 ~ 114

[5] Hidenobu Wakita, Yukimune Kani, Kunihiro Ukai. Ap-
pl. Catal. A; Gener. []J], 2005, 283 53 ~61

[6] Huang Hai-feng (#)X), Tang Wei( fF ff), Chen

[14] Debora Fino, Nunzio Russo, Emanuele Cauda, et al.
Catal. Today[]], 2006, 114 31 ~39

[15] Oliva C, Cappelli S, Kryukov A, et al. Catal. A:
Chem. [J], 2006, 247 ; 248 ~252

[16] Kishori Deshpande, Alexander Mukasyan, Arvind Var-
ma. J. Power Sour. [J], 2006, 158 60 ~ 68

[17] NIST X-ray Photoelectron Spectroscopy Database ( NIST
X HHEOGHL T RE S bR E LS5 ) [S]. hup: //srdata.
nist. gov/xps/

Research on the Poison Resistance and Stabilization of the Perovskite
Catalysts for VOCs Catalytic Combustion

SHEN Liu-qain, WENG Fang-lei, YUAN Peng-jun, HUANG Hai-feng
( Zhejiang University of Technology, Biology and Environment Engineering College, Hangzhou 310014, China)

Abstract: The La, ;Cu, ,MnO, and La, 4Sr, ,MnO, perovskite catalysts were prepared by coprecipitation. The poi-
son resistance to sulfur and chlorin contained VOCs and the reaction stabilization for the two catalysts was investiga-
ted. The result showed that both two catalysts had good chlorine resistance, but would got poisoned at the presence
of SO,. La, ¢ Sr, , MnO; had better sulfur poisoning resistance and structural stabilization than La, 4 Cu, , MnOj;.
XRD and XPS techniques were employed to exploring the poisoning mechanism, and it was found that the deactiva-
tion of the catalysts under SO, is due to the forming of CuSO, and SrSO, on the surface of the catalysts.

Key words: VOCs; Catalytic combustion; Perovskite; Poison resistance ; Stabilization



