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with different crystallization time and after (b) ultrasonic treatment
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Fig.4 Catalytic activities of 48 and 48E1 for the reaction of NO-SCR by C;H,
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Fig.5 Effect of water vapor on the catalytic activities of 48E1 and t3611
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Fig.6 Comparison between 48E1 and 48E25 on the catalytic properties of NO-SCR
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FIFH K B B A A 7 7 e 5 Bl e 28R SR 5 B0, 308 e 5 3 e IR Vit v 1l 5 1) 3 4R
K Cu-ZSM-5/ HF5 AL, ZEBHLSE LR <P I BRIE TN NO B BFSE 45 R W, AL IR 48 h i), Ji
P B ZSM-5/ 875 A AL R ZR AR F A TR AR FENI Y ZSM-5 @i 2B i, HEAG B A2 8 B 51 AE
PEZH Sy Cu A5 A Tk 770 B I S A 0 Al 7 . A DA PR el s B3], 3o B e A A s B 3 A v, A
Cu-ZSM-5/ M A AR CoH RIS T3 M 1AL 3 KT 800 K A9V Bl Y, Cy H e Ak ik 2|
T 100% ;7% 575—895 K il B X [A] ,NO 5 i F2Ab 3 50% Je Ay AKZESII I & CoH Y5646 LT
B R (HXT NO (64 A BT i IR, o m s (bR L 40% . 5B 2 1AL L, B
TR ML R 2 AL NO A% (L e J1 345, (HXT CH AR s2ma ANk,

& £ x #

ML R, $1Z8. MoOs/TiO, AL FI%; NH, bt fEfLid It NO, (BFFE[J]. FBEfka4,2004,23(4) ; 372-375

BRER, R, BOH, 5. Ni0/y-AlL 05 S5 S/ RIR M NO, AUTEREL)]. PRIE4L2%,2010,29(4) : 721-725

Fhl. AR SMEAERIM]. RiE: RIEM TR HRRAL, 2008 25-51

ZOOH, BE, B, % RERRHE WS ERI M. JEat. NRASE I, 2002 79-102

Mieic H, Lee W, Chen C, et al. Effect of fuel aromatic content on PAH emission from a heavy-duty diesel engine[ J]. Chemosphere,

2000, 41(11) ; 1783-1790

[ 6 ] Takaaki K. Development of hydrocarbon adsorbents, oxygen storage materials for three-way catalysts and NO, storage-reduction catalyst
[J]. Catal Today, 2004, 96 171-177

[ 7] Szailer T, Kwak J H, Kim D H, et al. Reduction of stored NO, on Pt/Al, 05 and Pt/Ba0/Al, O; catalysts with H, and CO[J]. J Catal,
2006, 239: 51-64

[ 81 Bemifh, FIgse, BREESL, 45 WA T Mn/ZSM-5 ghfefiEfk CH It )5 NOLY ], b A4k, 2010, 31:1107-1114

[ 9] Costas C , Efstathiou E M. Low-temperature H,-SCR of NO on a novel Pt/MgO-CeO, catalyst[ J]. Appl Catal B, 2007, 72 240-252

[10] Ishihara T, Kagawa M, Hadama F Y, et al. Copper ion-exchanged SAPO-34 as a thermostable catalyst for selective reduction of NO with
CyHg[J]. J Catal, 1997, 169 93-102

[11] Shan Z, Kooten V, Calis H , et al. Optimization of the preparation of binderless ZSM-5 coatings on stainless steel monoliths by in situ

— — o o
[ o S
|

hydrothermal synthesis[ J]. Microporous and Mesoporous Materials, 2000, 34 . 81-91

[12] Aiello R, Crea F, Spanti A , et al. In situ crystallization of MFI-type zeolites over cordierite support[ J]. Surface Science and Catalysis,
1999, 125. 29-36

[13] Lovallo M, Tsapatsis M, Tallo C, et al. Preparation of an asymmetric zeolite film[ J]. Chemistry of Materials, 1996, 8(8) : 1579-1583



94 X585 : Cu-ZSM-5/ 375 A1 AL L [R] I T B A NO (B¢ 1563

[14] Nishivama K, Uevama T, Masahiko L, et al. Synthesis of defect-free zeolite-alumina composite membranes by vapour-phase transport
method[ J]. Microporous Materials, 1996, 7(6) : 299-308

[15]  FZ38 R NA KN, 4. R A 65 WA L ZSM-5 & Anacime B8 A7 IR S [T ], fEALEEAR, 2000, 21(1) : 19-21

[16] Suresh T. Long-term durability of ceramic honeycombs for automotive emissions control[ J]. Society of Automotive Engineers Paper, 1985,
8. 130-132

[17] Boudrear L. Deposition of oriented zeolite a films; in situ and secondary growth[ J]. Journal of Membrane Science, 1999, 15(2) ; 41-59

[18] Mintova S, Bein T, Lina L , et al. Nanosized AIPO,_ 5 molecular sieves and ultrathin films prepared by microwave synthesis[ J]. Chemistry
of Materials, 1998, 10. 4030-4036

REMOVAL OF HYDROCARBON AND NO BY
Cu-ZSM-5 CORDIERITE CATALYST

LIU Zhigiang TANG Le: TIAN Dong BAO Weiren WANG Jiancheng CHANG Liping
(Key Laboratory of Coal Science and Technology, Taiyuan University of Technology, Ministry of Education and Shanxi Province,

Taiyuan, 030024, China)

ABSTRACT

Using hydro-thermal synthesis technique, ZSM-5 zeolite was firmly attached on the surface of honeycomb
made of cordierite ceramic, called ZSM-5/cordierite. The Cu-ZSM-5/ cordierite monolithic catalysts were then
prepared by ion-exchange method and impregnation method, respectively. XRD showed ZSM-5 crystalline was
formed on the surface of cordierite when the ZSM-5/cordierite was made after 48 h crystallization. The
catalysts were evaluated in the simulated diesel-engine exhausting gas for both hydrocarbons and nitrogen
monoxide ( NO) removal. In the selective catalytic reduction process with propane ( C;H,;) as a reducing
agent, the conversion of propane over the Cu-ZSM-5/cordierite catalysts was able to reach 100% in the
temperature range below 800 K. Over 800 K, the oxidation of C;Hg was enhanced. In the temperature range of
575 K to 895 K, the maximum NO conversion was 50% . The addition of water vapour did not affect the
conversion of C;Hg, but mitigated the conversion of NO. In presence of vapour, the maximum NO conversion
was up to 40 % in the same temperature range. Comparison between the catalysts made by ion-exchange and
impregnation showed the former facilitated higher NO conversion; but both had the same C;Hg conversion.

Keywords: Cu-ZSM-5/cordierite, NO, selective catalytic reduction, diesel exhaust purification.



