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Preparation and Characterization of Cu0Q/Ce,;Ti,;0, and Its Catalytic
Activity for NO+CO Reaction
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(Institute of Catalysis, Department of Chemistry, College of Science, Zhejiang University, Hangzhou 310028, P. R. China)

Abstract: Using Ce,;Tiy50; as carrier, CuO/Ce,5Tiy;0; catalysts with different CuO loadings were prepared by the
impregnation method. The catalytic activities of the catalysts for NO+CO reaction were examined with a micro-reactor
gas chromatography reaction system and the catalysts were characterized by of TPR, XRD, and Raman spectroscopy.
It was found that the activity of CuO/Ce;Ti, 50, for NO+CO reaction was depended on CuO loading, and became
maximal when CuO loading was 22% and the calcined temperature was 500 C. However, after calcination at 700 C
14%CuO/Ce,;5Ti,50, had the highest activity, possibly due to the formation of CeTi,O¢-mixed oxide. The TPR analysis
showed that CuO/Ce,;Ti)50; had four TPR reduction peaks (o, 3, v, and 6 peaks). The « and B peaks were the reduction of
highly dispersed CuO species; the y peak was due to the isolated bulk CuO interacted intensively with Ce;Tiy;0,; and
the 6 peak was due to the bulk CuO on the surface of CuO/Ce5Tis0.. As shown by XRD, CuO/Ce,;5Ti,;0, calcined at
700 C had new oxide CeTi,O,, and the diffraction peaks of CeTi,O, became obvious as the calcined temperature
increased, indicating that high temperature enhanced solid reaction of Ce and Ti, and formation of CeTi,O, The
Raman results indicated that after calcination Ce,5Ti 50, was no longer a simple combination of TiO, and CeO,, but
had formed new crystal structure.
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Fig.1 Adsorption-desorption isotherm and pore-size
distribution of CesTi,50,
(1) adsorption-desorption isotherm, (2) pore-size distribution

Table 1 BET surface area of 14%Cu0/Ce;Ti,50;

and Ce;sTi,;0,

T/C Sger/(m?- g™
Ce5Ti9;0. 500 118.78
14%CuO/Ce,;Tiy50: 500 71

600 48

700 25

300 13

900 9

FEBEHY 14%CuO/CeysTig:0, 1Y FE R A 71 m?- g™,
e H AT DAE H AR TR ) HE SR T AR B R el Y
Thimn 2 TR S X ] RE R Rk e TR R b 5 B
fe ARk e 4G, thv] B8 2 B A 3k 1) CuO Ak ik
CeosTins0, Z I KA T A R i 500 TRy beaiik
Ceo:Tig;0, R FE F T AR 118 m?- g™, Hef R iG vk 4i
SRR R E S 2, X RE Rt TRk
CuO B35 B E AR FLES T, 1 LR B NEE 2
JEBHZES K. 2 BIFLAR S A Bs (FLIARF R
TERIH 4 ) I 2500 TREGEMEALT I FLAE 45
AifE 10-14 nm, FLIAFN 0.320 mL- g7, LA b
AR, 700 CRIPEMEIL I LA B3 A 75 30-40
nm, fLIRFR 0.0754 mL - g™, FLARAE K H A 4350
¥ 900 TRy B AL 77 i FLAE B A 7E 3775
nm, fLIAFIR 0.0325 mL - g™, FLAE5 76 BN 4raL. i
U] L, BERSBEI B2 (0 T 5, Ak LA FR % i 28
/N, FLARZR G K.
2.2 {ELFI NO+CO R HIE M

&l 3 & 500 TRl 1A 7] 17 48 ik (T 434K, w)
f) CuO/CeysTi;0, HEALFIXT NO+CO 1) 5z 7 i P 4
. B CuO 11k & 1 6% I8 F) 26%, #E4L 71

0.0035

0.0030 -

0.0025

0.0020 -

0.0015

(dV,/dR,) /(nlL-g_"nm_l)

0.0010 -

0.0005 -

0:0000, 10 100
Pore diameter (nm)
B2 AESEEEER 14%Cu0/CeysTio:0, MFLESHE
Fig.2 Pore-size distribution of 14%Cu0/Ce,;sTi,s0,
catalysts calcined at different temperatures



1026 Acta Phys. -Chim. Sin., 2008

Vol.24

100

80 -

60 |

4t

NO conversion (%)

20

O x 1 Il 1
50 100 150 200 250 300 350

7/C
3 AEKBHFHEwW, %)H Cu0/CeysTiys0, iE M E
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PERE CuO 1 28 & A3 Jin i @ 7t 8 500 TR be
AT, 24 CuO T3k Ry 22%HF, A0 75 1 7 1
Tl ks T B, AR TSR 2 T R 700
ChEBE 14%CuO/Ce,sTiy;0, HEALFITE A e (1
PEARTE P, X ] BB POMTE P2 4 5 7E 700 CHE IR
TRTE LAY CeTi,0, KA T B EIVEH.

(2) FLEEHBHR W, Ce,sTi:0, A B/ Yy
FL R AR 118 m2- g7, FLAE i J& T FL A S L
Y, We-Mii AR IR 26 )8 T BDDT 2328 FR Y ES TV 2K,

(3) TPR 5 R W, A A i i i& 1 CuO 7E
CeysTin:0, FAFTE IANIA JFRE S AR R P, 72 TR
FRLEE X T 9 HEE T PR CuO A3E (R « By
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& ), FRATTHED o 1 B 04 Sy 230 1A 3 THT Vo 85 43 HL 1YY
CuO, y WA CeysTin:0, M HAEHER IR, CuO
T PRI TR0 & DA BRI SR 1T A CuO I Ji g,
M7E 450 THY n IJE CuO ALY CeO, FE1H AR
I JE0E.

(4) XRD #:MIZB, 700 Crbe AL 7 o IT 4k
I A R ALY CeTi0, 1 A I, Bt 42 i i
BTG, LR AR A DGt A8 75 SN BH (2, DA B R TR
FIF Ce 5 Ti KA BN AE K CeTi,Op K2k
ff, CuO F 2 LLAE SA AE 78 5 w5 Tkt i, 76 26
35.6°F1 38.7°0 LAKGIN ] CuO Ay S AT 5504, IFBifi
CuO 1 3 [ 3G i i 3G .

(5) Raman 3% & B R, K555 ) CeysTig:0, FEA
JETRT BRI TiO, M CeO, MR A, MHETE M T 51 (1) &
HHEEH, Fe B AR A A CeTi0, L.
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