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Low Temperature Oxidation of CO over CuO-CeO, Catalyst Prepared
by Solid-State Chemical Reaction
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Abstract: A series of CuO-CeQ, catalysts were prepared by solid-state chemical reaction and characterized by X-ray
diffraction (XRD), temperature-programmed reduction with hydrogen (H,-TPR) and N, adsorption-desorption
techniques. Their catalytic performances for low temperature oxidation of CO were evaluated by using a
microreactor-GC system. The effects of CuO content and catalyst calcination temperature on the performance of the
Cu0-CeO, catalysts were investigated. The results show that the catalytic activity of the prepared CuO-CeO, is
increased with CuO content and remains constant when CuO content is not less than 15%. On the other hand, the CO
conversion first increases with calcination temperature, and then decreases, with a maximum at 650 “C. The catalytic
activity of CuO-CeO, for CO oxidation is well correlated with the reducibility of CuO.
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Fig.2 XRD patterns of CuO-CeO, catalysts calcined at

different temperatures
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Table 1 Sger and CeO, crystal size of CuO-CeO, catalysts
No. CuO content / % Calcination temperature / C Sur / (mPg™) Do, / nm

1 5 500 44 20

2 10 500 89 12

3 15 500 94 12

4 20 500 93 11

5 15 650 57 19

6 15 800 6 41
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AN ERLI CuO A 23 PR I 408 495 1 K Rl Bk 58 K
) faAH CuO
2.2 N, Wt RAE
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A —F, B CuO MIINAKE CeO, MIbess il f HA
PHIVER . 24 CuO Y7 B 3R (5%) I, 3% F 410 il 4
FHESS B CeO, M FRIER A 20 nm, B CuO fiIlA
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Fig.3 H,-TPR curves of CuO-CeO, catalysts with

different CuO contents
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Fig.4 H,-TPR curves of CuO-CeO, catalysts calcined at

different temperatures
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Fig.5 CO oxidation activity of CuO-CeO, catalyst with
different CuO contents
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calcined at different temperatures
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58 A e A R IR R 24 h, S5 26 h B Y
CO FAb R TR 87.3%, LRGSR EN] R
AH BN 75 T i 45 19 CuO-CeO, Ak 51 7] i) B A 5
o R P AN A R

3 & it

] RN R 58 L B O [ AR S I ik T A 1
CuO-CeO, fEAL I i fi APk A 2 & Y52 | H e fd
B354 15%F1 650 °C, CuO-CeO, HIAE AT PE 5 H
CuO 38 JFME 2 PIAE O . CuO B2 5 iR I, W1k
FR 0 P TR R T — A R RE CO
GRSk CuO-CeO, AL A 8T

SE WK .

[1] ZHENG Xiu-Cheng (%8 & /&), HANG Wei-Ping (& ME ~F-),
ZHANG Shou-Min (5K 5¥ ), et al. Chinese J. Inorg. Chem.
(Wwi Huaxue Xuebao), 2003,19(11):1153-1159

[2] ZHENG Xiu-Cheng (%8 & i), WANG Xiang-Yu (£ I 5),



452 Jd Hl fk

&
e
gl

A

YU Li-Hua(T B8 %), et al. Prog. Chem.(Huaxue Jinzhan),
2006,18(2/3):159-167

[3] LIANG Fei-Xue (# ¥ 3), ZHU Hua-Qing (4 %€ 35 ), QIN
Zhang-Feng (% K I%), et al. Prog. Chem.(Huaxue Jinzhan),
2008,20(10):1453-1464

[4] Liu W, Flytzani-Stephanopoulos M. J. Catal., 1995,153(2):
317-332

[5] Luo M F, Zhong Y J, Yuan X X, et al. Appl. Catal. A, 1997,
162(1):121-131

[6] LIU Yuan(Xl ), SUN Hai-Long(#) ¥ J&), LIU Quan-
Sheng (X 42 %), et al. Chin. J. Catal. (Cuihua Xuebao),
2001,22(5):453-456

[7] BIANG Yan-Feng(iZ1 *F-JX), LIN Rui(#% %), LUO Meng-
Fei(# i K), et al. Chin. Chem.(Huaxue Tongbao), 1998,(5):
50-53

[8] Tang X L, Zhang B C, Li Y, et al. Catal. Today, 2004,93-
95:191-198

[9] ZHENG Xiu-Cheng (#B & 1), ZHANG Xiao-Li (7 5% 1 ),
WANG Shu-Rong (£ il 5%), et al. Chin. J. Catal.(Cuihua
Xuebao), 2005,26(11):971-976

[10]Martinez-Arias A, Fernandez-Garcia M, Galvez O, et al. J.
Catal., 2000,195(1):207-216

[11]Wang S P, Zheng X C, Wang X Y, et al. Catal. Lett., 2005,
105(3/4):163-168

[12]Avgouropoulos G, Joannides T, Matralis H K, et al. Catal.
Lett., 2001,73(1):33-40

[13]Luo M F, Ma J M, Lu J Q, et al. J. Catal., 2007,246:52-59

[14]ZHANG Ji-Jun(5K 4% 4%), LIU Ying-Jun(X! 3% 48), LI Neng
(% 18), et al. Acta Phys.-Chim. Sinica (Wuli Huaxue

Xuebao), 1999,15(1):15-21

[15]MAO Dong-Sen(E 4 #%), TAO Li-Hua(F8 i %), GUO Yang-
Long(# 4% 12), et al. Ind. Catal.(Gongye Cuihua), 2008,16(10):
21-24

[16]Luo M F, Song Y P, Lu J Q, et al. J. Phys. Chem. C, 2007,
111:12686-12692

[17]Avgouropoulos G, loannides T. Appl. Catal. A, 2003,244(1):
155-167

[18]HU Tao(% %), YANG Jian(#s ), ZHAO Jun(& %),
et al. Chin. J. Catal.(Cuihua Xuebao), 2007,28(10):844-846

[19]Ye X R, Jia D Z, Yu J Q, et al. Adv. Mater., 1999,11(11):
941-942

[20]YANG Yu(# #%), JIA Dian-Zeng(®{ Bt #%), GE Wei-Wei
(5 ¥, et al. Chinese J. Inorg. Chem.(Wuji Huaxue
Xuebao), 2004,20(8):881-888

[21]WANG Lu-Cun (E # £#), LIU Yong-Mei (Xl 7k 1), CAO
Yong(& 9), et al. Acta Chim. Sinica(Huaxue Xuebao),
2007,65(2):173-176

[22]YANG Zhi-Qiang(# 75 #), MAO Dong-Sen(%E % #%), ZHU
Hui-Lin (& £ #K), et al. Chinese J Inorg. Chem. (Wuji
Huaxue Xuebao), 2009,25(5):812-817

[23]Liu W, Flytzani-Stephanopoulos M. Chem. Eng. J., 1996.64:
283-294

[24]Zheng X C, Wu S H, Wang S P, et al. Appl. Catal. A, 2005,
283(1/2):217-223

[25]Sundar R S, Deevi S. J. Nanopart. Res., 2006,8:497-509

[26]YANG Zhi-Qiang(# & 3 ), MAO Dong-Sen(%E %4 #%), ZHU
Hui-Lin (A& X #K), et al. Chin. J. Catal. (Cuihua Xuebao),
2009,30(10):997-1000



