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BE L Cu/ALO; AN, FEERNHT CH AR FR RS EENO RNHT TR, EHiEs
HREW. SRIEEN Ag/ALO; fEEFIA L. Cu/ALO; BT FFEEF NO BIE L. NO BB
EMH 40%. EHFEEMNBREEFA73~723 KIOW, L5MERPRFEANTERELEY(R—ONO A
R—NO,) MR IE SRS R BrkE. 0 RS P EHE—NCO MRTIRE . A& B SWIE Cu/ALO, L% M
PAAE R R 7 AL R E T R NO S E R A, 7 Cu/ALO, #4E E. NO, BB R L.
FHEUNO, YHHERABEARNB S RANRE. SIBRMLIAELTRREE. XM NO,” REYMH 5 C:H,
BR ML, FERANSTRASYHXERRNMED R4, BIEA#ARRETE AT CH, MO, M5
28R B, XS Cu/ALO, E4LHIE 1B MR A< L E.

X£@iR  Cu/ALOs; Ag/ALO:: BEMPNO,); HFEHMEE (SCR); B FTIR

hESEE 0643.3 XRkPRIAE A FERE 0251-0790(2004)01-0136-04

R HO) X NO, MEFEHEMIIERHC-SCRFEARE BN AT LA MIESURREERE
SHHINO,. T HC-SCR RMMEANFELFFRO-IMEBEAYRANC. H5L2BETFX
B FREANEL, 880Ut RA ErakideEtE, Hd ALO, A Ag 2 Cu 2
Z2RENMYREANERATHREZ— XTE£BAAYMAIN L HC-SCR MHEERAANAER/Y
. —RIAHN—NCO B HIBKRMR N FEE, BRHES NO f1O, REAEMN,, H:OMCO,; £
kA R—ONO, R—NO, B4 fi—NCO KIAT Wk, FLFL KRB M EE L RS RITATME Ag/
ALO; L] EREATAIN BB T WIESE T LR AWM EBREY. ARRMIBE SR, BEERNER
MEEMBHY RO RBIEESE, FRRXTRANXEREN NO; REFEEMNEEFERKNS
W AXHET Cu/ALO; AELH L C.H, BT IR NO M H:, IFRBEIEMER Ag/ALO; fEILF
BEIT T XF . RIE#AT T RSB LLIGETE, WS CH, #FHERF NO R
MEHFEZRNEE, 33t Cu/ALO, ME4LFIR BRI NO: BIR BTG ST T B3,

1 XEES

1.1 RS &S FEEEN

REALT 5% Ag/ALO; f110% Cu/ALO; KABRBEHIE. AT . KA BRBHEBER AgNO;
N Cu(NOy (It FIFEALERARAED, RAEHR—ER] ALO;(MEEHRYAN 200 m*/g) (IUFK
B HNBBMT AgNO; 1 Cu(NOy), KW F, TEEFE 12h 5, T393K TH3h, T8I3KE
Pe3h, BHRALAN. BHERSN 20~40 BEREH. AANEETENRATBENERNASE
REALTIE B R EETFNRE, EFEHRUEERMUAREIEEN, R KM NO/C;H:/O,/N,=
0.08%/0.171 4%/10% / V45, KB F & 4 000 mL/min, AR A W/F=0.018 g - s/mL; R R
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No. 1 EKEREF. FRELT Cu/ALO; LM L CH, idIEMiL & NO ¢4 5 5 137

Sifiid NO, 274 (Thermo Environmental 42C-HL) ) H S #H1{X(AVL DiGas 4000 light) % i#l.
1.2 REIFTIR 947

HEAL TR AL FTIR 447 3% A Thermo Nicolet 2 7] ) Nexus™ 670 Y62 { M 5E, 4322 KBr,
MCT/A a8, PR HF 4om™. I 0.032 ¢ FRAMNETRE/NRN; RESEKHREE
SHEERBIRER, MARSEEARMY, SHSANKESER®IFNRES—, SHERSE
400 mL/min; RN R E L MEE B # B9 ThermoSpectra-Tech 5 Bk HI.

2 BR5iHe

2.1 fEFEMTES

A1 A& EHHS AREBEEE IR Ag/ALO; fl Cu/ALO; R FHAE{LEE NO /Y
EHEXT . BB 1A TR, BRI NO (9% FE T EEER —BIERE . Ag/ALO, B9IEH
B, EBENFE, NO MR RFERE, 723 K Bf NO ML EA R 98%. Cu/ALO, AYIEHE
#=, ENO BB EAN10%. Ag/ALO, MEALFIEYE T AR E 47 723 K, M Cu/ALO; 4k
ML, HRESAH 650 K. Shimizu FENAN, BMERNBEAE, 52BN 4 R CO, i C.H, A9
HREAHEN, SHS5FRFERNOFHNRZHEE, EREANNEEELEFE THRROBE. |
A1) AR, MEREFS, ARAEARN L CH, AR ZHEM, EHRBEN Cu/ALO;, Lk
C3HG H‘J’-F%ﬂ:$tt Ag/Alzoa J:H‘JE, ﬁiﬂﬂ Cu/A1203 H(Jﬁ{‘tﬁ H.'a Ag/Alzoa Es E CU/Alzoa J:. C3HG E
BRRESTEMBEIB, A5 =E LR A TS 1 TR R E SN AR
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Fig. 1 The conversion of NO(A) and propylene(B) during the selective catalytic reduction
of NO by propylene over Ag/Al,0, and Cu/Al O, catalyst

2.2 REUBASRE FTIR

H 2(A) RARIBE (473~723 K)F, @ NO+C;H+0, BES KRB E RSN Ag/ALO, #4LH L
R AR sMEE. &A R TN L RAECERATHIA 1 651 f1 1 591 cm™ 4+ 5 3 —ONOF
—NO, RIS BM, 1 392 cm ™' A—CH, WAERRSIBY, T H ERYR R RIRBEERHRE, i)
BEFRMR NSAT Ag/ALO, LRI RE A B REKEN R—ONO 1 R—NO, F=4£0. 1 454 #
1 562 cm™' 4 HI B T R E (COO) pyx HRMIEX FriRsh, HECERRNTHRARSR. ZRIFRC". &
2239, 2216 12 168 cm AL HRHEH AR, EN14251HE K AI-NCO, Ag-NCO F1—CN {45 I 3h
RW™. HetMalKnEmPwaiEs NO, & Ag/ALO, ¥ ERHIIERAN NO; REHH, DHR
NO; FEY A A R IRsI 2 FIH A 1 313 f 1 580 cm 1) REREE (473~723 K) FAE4LR Cu/
ALO, FIRF R4 SMEEIE 2B IR &M R EEEMT: 1 606, 1576, 1 500 F1 1 308 cm™!
SHRER. A, S NO; #ahU; 1452 11 566 cm ™' B F R EE(COO) KX BRFIIE X R
P, 1375 F 1 392 cm ™' 24 CH; A9 RSNBBY, 1 641 F1 275 cm 4+ FIHE F C —=C B94R3H LA
BRBBEE R IR 30, 2 233, 2 197 cm BT AI-NCO 1 Cu-NCO A 3 3h TR g1,

XfHH 2(AYFI(B) 9T ., 7E Ag/ALO; L, 1651 F11 591 cm ™4 B B3R M R—ONO #1 R—NO, £
48 IR 3B e, MZE Cu/ALO; EJILFEABI X BRI IR REALL Ag/ALO; AR, HINO+
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Fig. 2 In situ FTIR spectra ol{ Ag/A1;0,(A) and Cu/Al1;03(B) in a flow of NO+O/;+C3H‘ at various temperatures
C:Hi+O, BAESKKERANERABSYHRIRE BT, 1KIE AR E R AE R—ONO
R—NO,, FBEEAE, AISEALEYRN—NCO HAMERZHRE, HREEEZH TR, 723K
BN %, HRE - SEEIFNEAEARIE RS RE WS, B Cu/ALO, HEARIR, NO+
C:Hs+0, /% B4 FUATBE & R—ONO 1 R—NO, ¥, BT BN R A AT, B A& xE LA R
JE 1 A Cu AL NO B HERREHEEAT Ag BHARANEERE. dE 2@ EATEHFH,
7E 473 K F, 98 A NO+C:H 40, iB&S M NO+O, B, LR LW RMYFHERMR, JLTF
£ NO; By Rliess, T C.Hs ALY 5 RN REMRS, LFegEs MEBENAR, N—O
BIFNBEZRHEM, HTRMORSEZHA R, HAMKERN CH, MFEFFXT BRI % TG B
W, X7 Cu EMAA L, NO SR BB AR NO, LA BRMIE R NO: Wi, MmiaxEr) NOy
5 C:Hs MR PIEREBAR, B AER—NCORIRIIR K [ N LLFETT.

2.3 RS RE FTIR
A 3 PRIZHALRTE 473 K T#1T, S6BA CH+O0, BASHK, BERH 150 min /7 HiFF C.Hs,

BS5ANO, HEAMLA LK Y EER B 8251 o g

R TR, B R MR A1 R E B CaH o8, T

i AL Fh BT B 3% (1 587, 1 450, 1 643 #1 1 392 i AU

em™). WiFF C:Hy» BANO &, R R RRE 38

K4, CH, 8L #3IEM &R 3G RET R, 60 min

NO3 T WH#Fh i 531 Bl (1 574, 1 506 F11 306 - 20 min

em™ ) ZFHHIR, 60 min FEAXIES BHa —~ oo

BN LKA BITE 473, 523, 573 K T34 67 pratabomn?
ﬁﬁfiﬁiﬁ}i_ﬁﬁ/\ NO+OZ ﬂ%%{*, %%u&m 2200 2000 1 8i3('):m_1l600 1400 1200

150 min JSHiFF NO, § A C,Hs Sk, XM 17| Fig. 3 In situ FTIR dynamic spectra as a function of time
LR AMEER EA L BER. AE4TER, & in flowing NO + O, after flowing C;H¢+ O, for
473 M523 K F, 60 min AL L AR B 0 T 150 min over Cu/Al,0; at 473 K

BBk, BB REFEE NOT MCH, MRS YBEFZE 573 K B, REAFIHEE, NOT R
Yy Rh B B 3R M (1 572, 1 500 F11 306 cm ') ZE B TR, 60 min /5 5828 C.Hs L= 09 Rk 3% 3h
¥ (1576, 1 45281 1 375 em™") BFEEAR.

X L RF ALK AT AR AL, 558 C.Hi+0,, /518 NO+O, RIBh AR BITE 473 K R E R E; T
558 NO+0,, /58 CH,+0, MEhAR ML #1T, HRHBRNMNBEN 573K, TR THE, RUAE
#ALH Cu/ALO, RE EIE R X IRRHE NOT Y KB TN CH KERMAERANERLS
#. %4 NO+CH,+0, BESIKRIBHEAKRE, BUNRAEERFTRRIBL, B CH, #1 NO, i
EEEERRRBLUE CH M0, WELMBERN. ERAERMAGTHAAEE DERER, &
Ag/ALO, f Ll AT LAMREE S C.H, 1 NO, R MM ABRA LS B EY, J A IE BRI FEHE
—NCO, B7R CH, 1 NO, Wk B E R RN & F S0, NO;y W RRFBRMOREEE. WHE
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Fig. 4 In situ IR dynamic spectra as a function of time in flowing C;H¢+ O, after flowing
NO+O0, for 150 min over Cu/Al,0, at 473 K(A), 523 K(B) and 573 K(C)
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Research of Selective Catalystic Reduction of NO with Propene
over Catalyst Cu/Al,O; in Excess Oxygen

ZHANG Chang-Bin, HE Hong®, YU Yun-Bo, ZHANG Run-Duo
(Research Center for Eco-Enuvironmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract The selective catalytic reduction (SCR) of NO with propylene was investigated over Cu/Al;O,
catalyst by using fixed-bed reactor and in situ FTIR and compared with Ag/Al,O; which has a relative high
activity in C3Hs-SCR of NO. The highest conversion of NO is only 40% at about 650 K, when the cata-
lyst was exposed to a gas mixture of NO/C;Hs/O;/N,;=0.08%/0.171 4% /10% /balance with W/F =
0.018 g » s/mL. Surface R—NO, and R—ONO species, which were observed on Ag/Al;O; catalyst as the
precursor of —NCO species, can hardly be found on Cu/Al,O; catalyst surface in FTIR spectra under the
same condition. This results in the low activity of Cu/Al,O; catalyst for NO reduction. Through dynamic
FTIR experiment, it was found that NO;j species, which are dominant surface species over Cu/Al,O; cata-
lyst, have a low activity with C;Hs, so that the reaction producing R—NO; and R—ONO is very difficult
to take place.

Keywords Cu/AlO;; Ag/Al,O;; NO,; Selective catalytic reduction (SCR); In situ FTIR
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