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Abstract: A series of CugiCegy_ALO, catalysts were prepared by co-precipitation using metal-nitrates and sodium
carbonate as raw materials and precipitating agent, respectively. The obtained catalysts were characterized by low
temperature N, adsorption/desorption, XRD and H,-temperature-programmed reduction (H,-TPR) techniques. Their
catalytic activities for the low temperature oxidation of CO were evaluated by using a microreactor-GC system. The
effects of Al content and catalyst calcination temperature on the activity of the CugCey_ALO, catalysts were
investigated. The results show that the catalytic activity of the prepared CugCegy_ALO, increases firstly with Al
content, reaches a maximum at x=0.1, and then decreases. On the other hand, the CO conversion reaches a maximum
over the Cug,CegzAly,0, catalyst calcined at 500 °C. The activity of the Cugy,Cegy,Al,O, catalyst for CO oxidation is
well correlated with the reducibility of CuO.
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KA E CuO-CeO, MMEALIEYE ,CO 78 254 Ak i 7 1
SRR BE DN 120 °C 5 FEIRZ 75 °C, il , Zou &5
B TAE R 1E CuO-CeO, F I M1 1Y Ti(nyne=1:
9 1 3:7) AT #2 15 CuO-CeO, WAL IE M | 17 7S ik 4
1) Ti(nne=5:5) M FEA CuO-CeO, HIMEALIEE, 55
Ab, BUIRTE CuO/ALO; EALTI HH B IN CeO, D32 &
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Fig.1 CO oxidation activity of Cug,Ceyy_ALO, catalysts
with different Al contents
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Fig.2 CO oxidation activity of Cuy,CegsAly,0, catalysts
calcined at different temperatures
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B0 A B R

MK 4" W, X T Al & x k01 W
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Fig.3 XRD patterns of Cug,Ceyy.,ALO, catalysts with
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Fig.4 XRD patterns of Cug,CengAly,0, catalysts calcined

at different temperatures

R 1 CuyCerw. ALO, EAFIH L RERH CeO, HIRKIK /I
Table 1 Sy and CeO, crystallite size of the
Cu,,Ceyy_ALO, catalysts

Catalyst Sper / (m*+g™) deeo, / nm

CCA-0-500 57 9.0
CCA-0.05-500 - 6.7
CCA-0.1-500 98 54
CCA-0.2-500 - 3.8
CCA-0.3-500 102 32
CCA-0.1-350 117 4.0
CCA-0.1-650 55 6.7

B R R T & ST E (ICP-AES) 1 XRD A %
3 0 5 AR R R B4R S B R CuO 1Y i
R AT BER 455 1 BT il 45 19 CuO-CeO, fiEAL I P
HEA CeO, fHE 1 CuO HRD, ANt 6% (5
TH),
2.3 CuO 78 ER BRI E

B T2 19 Cug,yCego ALO, fEALTI T CuO 1Y
SRR CuO WY ARSI KT XRD A Kl B
(4~5 nm) M TCIERAGINE] St | >R F SR J7 vk
M E T AR CugiCegs ALO, FEALTI T CuO (1453 HLUE
KT CuO WY SRR/ G50 W2 2, Hsbal I T
AFES T CuO WAL NE/NT 3 nm, X5 Bk
XRD 52 45 S A — 2,
F2 CuyCeys, ALO, Tt CuO HI% 8 B Fn Bk K /N

Table 2 Dispersion and crystallite size of CuO in the
Cuy;Ceyy_.AlL,O, catalysts

Catalyst D/ % deo / nm

CCA-0-500 37.6 2.7
CCA-0.05-500 56.3 1.8
CCA-0.1-500 85.1 1.2
CCA-0.2-500 85.0 1.2
CCA-0.3-500 84.8 1.2
CCA-0.1-350 68.6 1.5
CCA-0.1-650 57.1 1.8

& 2 Al UL AL BRI CuO-CeO, H' CuO Y
YRR, U ELREE AL S A % R
B x=0.1 BFE B K Z SR AN 5 A X R
Al BN Cu0-CeO, H CuO By SRk /N | 1 HLBE
F AL I BN & x=0.1 B K E
AN, ZJE AR

XF T[] be il B T il #5 19 AL & &« 0 0.1
9 Cug CeosAly, 0, HEALH , 2 K5 B th 350 CTH s
£ 500 CHF,CuO M43 U BT W4 5 SR, 2 K e
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I CeO, MFELE b A8 HA IR HT, i H 3 4 51
VEHIBE AL B (0 38 g AN ks

X T AL & it & 0.1 B9 Cug,CegsAly, 0, FF il B
e T T AT e R A L R TR T )
JEHS RS BEIREE i 500 CTH i 2 650 CHY, LR TH
TR IR I 2 A1 X 2 22 AR R D CeO, 19 0
PRSI (£ 1),
2.5 H,TPR ##f

AN FAL & ROR AR B IR BE T & Y
Cug,CegyALO, pill Cuy,CegsAly,0, 1 1k 7 19 H-TPR
ARG 530 UL 5 FEL 6, I0A VR A 7RI S
k7R T 4 CuO 19 Hy-TPR HhZE, & 5 mT L 4l
CuO 7E 250~415 CHI 8 1 MR, X153
BRI 285 S A — B0, 500 CREBE AR AL & & 1)

100 200 300 400 500
Temperature / C

x: (a) 0; (b) 0.05; (c) 0.10; (d) 0.20; (e) 0.30
K5 CuO KA AL & 51 CugyCeoo ALO, HEALT I
H,-TPR ih £k
Fig.5 HyTPR curves of CuO and the Cuy,CeyyALO,

catalysts with different Al contents

100 150 200 250 300
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Bl 6 NIRRT BE Cug,CeosAly O, k71 Y
H,-TPR Mk
Fig.6 HyTPR curves of the Cuy,CegsAly,0, catalysts
calcined at different temperatures

Cug Cego,ALO, HEALFI BT ELA 2 A8 S50 (o FI ), Bl
BT AL & BRI o WA B 06 1Y T B SE R
W AR DT AN x=0.1 BE SR RAR, 25
MBI,

M E 6 /T LLE I, X T 350 Ck kW
Cug CegsAly, 0, HEALT 73 I TE LY 265 I 250 CAL i
A F W (B) I — A JE U (o) 5 4 5 R T B2 R 350 °C
FHis 2 500 CHF, 2 ANUER A T W42 H. o
W 1 I R B S 1) IR D 1 B Bl W TRUTELE #R 250 °C
it & 230 °C,B Wy ik B SEACRAR | Yk e ik 2
— T E & 650 CHT o W LU W T8 XA TE | 1
ARG R, X 0] BB S IR AR B IS CuO MIAE7EIE X
KA T AR,

A K Cu0-CeO,-MO, fEALFI T CuO 138 5 1 F
FOEAANDHIE , P 4 5 EE Cu0/Ce0,/ALO;
AL 168 Fl 212 CAb 1 id SR 4 5 H & T 5
CeO, 3R ZUVE T & 73 8 Cu MR ALY CeO, 1E I Y
CuO 0 GX AP RS/ XRD e kil , F—K
8L 2 La(3X Y)CeZr BLPER ALO, 3 CuO
HEALFITE 200~270 CHTE 2 A8 I | IR I 1% (200~
230 C)N 43 B CuO W38 5| i i 14 (240~270 °C)
HIALHY CuO AR5, L PRLLAFIHR TE 1 2R
P76 T s T — 5 JE 725 1 45 19 CuO-Ce 5230, i AE 711
FEFE 2 A0 JFIE | 190~200 °C Ak 1 I L e A 1=y 43 #K
CuO HYIE 5,250 CAL I R IE N AATE T CeO, fhtk
T CuO IR JR AR 3 26 SOk IF 45 & Tk 19 XRD
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MR ZE A FATTIN R A L CugyCes, ALO, HEAL T H Y
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CuO B M JFIETT T JE FiEA CeO, M5 CeO, 5
A AR XRD JG 246 I 21 19 J0KE 552 K 8 CuO B
2.6 ImELFEENEZR

K& 5T 2 B | Cu0-CeO, fE L CO A AL I
16 M5 0 CuO MR TR M2 VIAE G | AR iy
CuO B S i 5, W CuO 2 52 il CO J i A B
CO, , T AR 11 355 P o e i g 025281

TEASC R AL BB I ] 46l CuO-CeO, 8 fL 5
T CeO, M BESh | il H b 2 m AU (% 1), A/ F
CuO B3 18, CuO WY SRR /NER 2), T CuO 5
oy ik JE(E 5), 33X 5 A TE PR A 3R A — B (A 1),
R, 4 x=0.1 B, BEE « H 03— DK
Cug Cego ALO, HEALTA Y FL 2 T 1Y IR BT (3R 1),
CuO 173 H50RE Ao K/ INEE A A R (R 2), 04 i
RIS 845> CuO 5 ALO; A filh & 25 A BLAE
TS ALO; M EAE 1 CuO H5 CeO, M EAEH
1) CuO XER BRI AT CuO A9 34 5 L B2 32 ¥ 7
TR RO AT 198 5 R O e ARG b A g SO AT
FEL IR K] Cu0/CeO, MY AL TE £ B KT CuO/
ALOs, HIE AT UL Al B IXT CuO-CeO, AL B A
MEAVEH . —Jr i, AT $25 CuO-CeO, AL 1 35
1AL AR T CuO W53, N4 &5 co iy L fk i
Py S —T7iH Al &5 Cu0 RAEMEAEM, WS
CeO, FHEAE I CuO Hi , AT f £ 750 1) 376 1 o
ik, EARCOT Y Al & i x<0.1 B R R 3 22 4E
FH, HBE x (B9 AS WIS K, Cug,yCego-ALO, HE AL Y
TR WA M2 =001 B 5 FH R EEEM )
BE x (HAIHE— 2P 3 K CugiCenoALO, HHEAL T Y 15 1
B R (1),

Xf T AN [ s 58 Uk BE T 11 25 B Cug,CegsAly O, fHE
AR, MBI 350 °CTt R ] 500 CHT, CuO 5
CeO, Z IR AH B.VE B 3822 CuO 1 BUE $ =
CuO Y ALl /N (3R 2), TR CuO 14 34 Ji It 2t
FE AR 6), 7 B FLA It B S 4 0 | sk 00 1Y
T P A A b R i e (I 2) 5 M s el i — 2D
FrE % 650 CHE, BT CeO, M REBESS
it 44 A 500 09 Lo 2 T AN (3R 1), A AT CuO 1Y 43
B A SR AT BT CuO A B 25 By 4 Wi 3 2L [F]
YEFH 0 25 348 CuO 1 & Ri 3 K (3% 2), WTif# CuO
)8 D D A 2 B A AR 1 3 A R N i 5

%% %26 %
(A 2),
3 & it

& R B AT B E RS Cu0-CeO, fiEfL CO
AR TR R A SN 1 T8 P RRG A A0 2 () PR B TR
JEXF Cug,yCeno ALO, HHE b7 14 1 AL 18 VAT 35 1952
mi , s AR 43514 0.1 Fi1 500 °C., CugyCeoo,ALO, [
ARG PE 5 H CuO MR JFME B VA G . CuO B4 5
TR U0 TR A T e
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