5516 %4 6 PEAaEEFIR 2006 £ 6 H
Vol. 16 No. 6 The Chinese Journal of Nonferrous Metals Jun. 2006

XEHS: 1004~ 0609(2006) 06 ~ 1076 ~ 05

Wt S SR L IH F R PR R L EIERE

JRTT, M, SR, SRR, /b T
(L5508 G A MBI B A7 DR LR B IR A 7, L5 100088)

O SRR PR S ERA T KR T A S A AR, B BRI T 400 CR B T FasE i
sAHEE K, 500 TRY BB L £ THE 135.44 m*/ g, 900 C .6 h ZL G LR MANLER: 44. 07 m*/ g . RAUIIE~ M4k
T&, Bt BAMasE Ay, RedE®Em, £950 C.2h 245, RmRE X 59.62m/ ¢,
WA SRR E SA A RN, CEE AR T E e A AR, B eFLLR Tk 188.92 m?/
g, 4950 'C .4hZ4)5, ELRE A 71.64m*/ g, 41050 C.4h )5, LLEMHN 58. 10 m*/ g . X6 {54044 8
BEAT T X ATHS W B R AE, I fh 80 B 4 Ja A5 i A ARk, DL e 5 4 A R Joe D R A S N, AFF S T Al
G AR R BB A T . A SRR, B A S S AR AR L I R e AL ) UM R, SR B
VLA B A S M, R R PR R 352 C.

KHEIR: e R AEAY; mHERT; SR RCENE: TR R

hEHES: 0643 SRR IR RS

Cerium zirconium mixed oxides preparation and
its methane catalytic combustion

LONG Zhrqi, CUI Mersheng, PENG Xinrlin,
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General Research Institute for Non-ferrous Metals, Beijing 100088, China)

Abstract: The cerium zirconium mixed oxides with high performance such as high surface area, good thermal sta-
bility were prepared by the method of co-precipitation and hydrothermal treatment. The stable crystal phase was
formed under low temperature of 400 C, the surface area of fresh sample calcined at 500 C is up to 135.44 m’/ g,
and the surface area of aged sample calcined at 900 C for 6 h is 44. 07 m*/ g. The more thermal stable cerium zirconi-
um mixed oxide powders were obtained by the process of co-deposition and hot aging, and by the technology of AT**
doping modification, whose highest surface area of aged samples at 950 C for 2 h is up to 59. 62 m*/ g. The superior
mixed oxide is formed with the active alumina introduction into cerium zirconium mixed oxides, whose fresh surface
area is 188.92 m®/ g, aged sample at 950 C for 4 h is 71.64 m*/ g, and aged sample at 1050 C for 4 h is 58. 10 m*/
g. The mixed oxides was characterized by means of X-ray diffraction, adsorption and de sorption. The cerium zirco-
nium catalyst was obtained by palladium metal impregnation techniques. With methane catalytic combustion as probe
reaction, the catalytic activity of cerium zirconium mixed oxides was studied, and the results show that cerium zirco-
nium mixed oxides is a good carrier of support for combustion catalysts. The catalytic activity of palladium suppor-
ted cerium zirconium catalyst is high, whose light-off temperature is as low as 352 C.
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Table 1 Effect of other rare earth dopants to
specific surface area of cerium zirconium

mixed oxides after different treatments(m’/ g)

Dopant Fresh(500 C, 3h) Aged(900 C, 6h)
Without 124. 45 24.58

La 135.44 44.07

Y 152. 31 26.70

Pr 144. 83 31.80
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Table 2 Effect of dopant Al to
specific surface area of CeZr

oxides under different treatments

(A" )/ S/(m?* g ")
(mol + L™1) 600 C, 3h 950 C, 2h
0 104. 57 26. 26
0. 006 5 130. 61 47.18
0.0130 168. 32 54.35
0.026 0 194. 20 59. 62
0.048 0 175. 98 58.97
0.1100 239.75 54.71
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Table 3 Effect of alumina introduction to
specific surface area of CeZr oxides

under different treatments

Sample 600 C, 950 C 1050 C
(mass ratio) 3h 1h 4h 2h 4 h
(077 87. 62 59. 81 56. 86 36.55 35.99
CZ/ AL O3
(1: 2) 109. 27 75.42 74. 38 68. 67 53.45
CZ/ Al203

(1: 1) 188.92 73.31 71. 64 59. 69 58.10

H% 3 AT AN, SR SR - /K A BOAR H 4
(RS 2 A 8L, 242950 C.4h Z4k, CZ kS
Eb&TH A 56.86 m*/ g, %1050 C .4 h miliZ1k,
LEERTHIIA 35.99 m*/ g, R EMECEIR M . K id AR
W S A et — 2 55, B30T HE kG
KA A B, CZ/ALOs (1 1) Fifef bb %k
188.92m’/ g, 4950 C.4h miliZM)5, LR
iL71.64m*/ g, 41050 C.4hEiREN, LEH
15 58. 10 m*/ g, XU B =35 2 [0 A5 1R 4 1 B[R] 4
H, B2 TAHEARE R, T AR E S A
SINEAK .

2.3 i ES SRR B RN

P AP BT A 0. 026 mol/ L HIFEN:, 4%
HOBET LR A HrIk, sk 2 &8 Wre bbb
fELb R M IE 190. 8 m*/ g, “FHIFL1% 8. 867 nm (K&
2), WAL 0.423 mL/ g . % W EES 2 AL
HA— LM R AE, 2R o A 4 o0 W 2 R it
B EA(E 3) .

2.4 FfERREIE R

B 4 o D Bl S A A A 5 B A B o B &
TSR EALAT B e R TE PE L B it 2 . L
Hh Silica( A1 5ERP) 3 H A A ERE ED T, e



55 16 &2 6 Y] oS, A AR A

2 e F B R PR A AL I Ak (1 R AT + 1079 -+

70

601
501

40

30

¥

Dy(@/(L*mm™!*g™")

20

T

10

07720 40 60 80 100 120 140 160
Particle size/nm

2 BJH bR FLAR A 23 A
Fig. 2 Pore size distribution of BJH adsorption

300

250
~ 200
? o)
~ 150
!
~ 100}

50"

0 4 | 1 I
0.2 0.4 0.6 0.8 1.0
PIP,
3 Bl S A A U I B o
Fig. 3 Isothermal adsorption-desorption
curve of CeZr oxide

100

D0 L ALO,
e 80 *—Ce-Zr
S el s—PWALO;
g o — Pd/Ce-Zr
% 60 w—Silica 1
g 50
2 4o0r
5]
% 30r
o 20r

10} _

0 Tl et T
100 200 300 400 300 600 700 800 900 1000
Temperature/C

4 RS AR AL S RO T
REALRLRE O e R I8 1 E Y B A
Fig.4 Methane catalytic combustion
comparison of CeZr oxide,

alumina and related Pd catalyst

NS P AR R B e be A P e . i 1A
4 RRI, AT SERDI B R B BA R FEAR ', IA 833
C, M HARBEH LR R, T8 H A IR AR
SRARHEALIAGE o S 5 S A H T e i e
HAT e s, RIPRR LR 597 C . i 84l
BRAEANY LR RIE S SR e, AT
B RKFE R, IR 352 C. [AINBAIE H,
i S A R A LU AR A B AE AR R A T R (2 A
M, I SEm AR RO ARIR S T, 2 PR R A A
IRBE — BRI L T e de ST | e KSR A Y
ALY, HiEAHBEATIRE, SHRGE =& 2N
HEpEEM, 25 TR R T ae ) . FH
I i it 525 LA 2 ) P A (S T B B SR A
Ar AR SR X PR GE AL MR ( B4 AR) th B AT O B (e
fERTS .

3 4t

K L PTTE — /K AR A b 4 T b 3R T A
HEEADM B, B PREE 400 CTRIER T
FE i AR G 1, 500 CREFEHTER LR THIA 135. 44
m>/ g, 900 C .6 h ZAk )5 LR M) 4EHE 44. 07 m?/
g KRHVIE-BRE T2, I AL Bk, 15204
BEAEAAY), FREETEE, £ 950 C.2h EH4
J&, T R IE 59. 62 m®/ g . W MR AL AR 5 i
BEAMDAMEER, 2851538 7 HEtae
AL Y RE, B LR Tk 188. 92 m?/g, &
950 C.4 h Z4b)5, RN 71. 64 m*/ g, &
1050 C.4h &5, RN 58. 10 m*/ g . flikh
SEAR BT I AR be — B RL, f 8k Pd S @ ik
Wi 5, FTRABafE TS A IR K &, A
5x 10" h™ ' FEBAEE N 352 C.

REFERENCES

[1] Masui T, Zaki T, Machida K I. Preparation of ceria
zirconia sub-catalysts for automotive exhaust cleaning
[J]. Journal of Alloys and Compounds, 2000, 303 ~
304: 49 ~55.

[2] Leitenburg C D, Trovarelli A, Llorca J, et al. The
effect of doping CeO2 with zirconium in the oxidation
of isobutane[ J]. Applied Catalysis A: General, 1996,
139: 161~ 173.

[3] Hirano M, Miwa T, Inagaki M. Low-temperature di-
rect synthesis of nanoparticles of fluorite-type ceria zir-

conia solid solutions by “Forced Cohydrolysis” at 100



* 1080 * A SR R 2006 4F 6 /]
C[J]. Journal of Solid State Chemistry, 2001, 158: [11] Nakano K, Masui T, Adachi G Y. Redox behavior of
1127 117. ceria zirconia mixed oxides modified by the chemical
[4] ZHM, EEH, /éé?fg/fr & Hylie A o s R filing process[ J]. Journal of Alloys and Compounds,
R BRI T]. B E R SR, 2002, 20(S2): 2002, 344: 342 346.
104 ~ 107. [12] Vic L K, Stephanopoulos M F. Reduction character-
PENG Ximrlin, LONG Zhrqi, CUI Mersheng, et al. istics of copper oxides in cerium and zirconium oxide
Characterization and preparation of cerium-zirconium systems|[ J]. Applied Catalysis A: General, 1998,
composite oxides by a co-precipitation approach[ J]. 171: 13~ 29.
Journal of the Chinese Rare Earth Society, 2002, 20 [13] Nascente P A P, Dulcina P F, de Souza. XPS charac-
(S2): 104~ 107. terisation of ceria-stabilised zirconia doped with iron
[5] #EFH, x| ¥, £ W. FFEIRY A &8 8 A oxide[ J]. Applied Surface Science, 1999, 144 ~ 145:
P A B FERAET J]. 9 58 ok K2 22 4R, 1-4: 2287232,
2001, 20(3): 161~ 165. [14] M4, UKk, KR, . 455600 Ao #4 R
ZHAT Yan-qing, LIU Yuan, WANG Li. Preparation Lap‘Ce\COOysEl/‘Jﬁuthﬁ' « RAE B o R be A AL 1 5
of CeZr-O by citrate method and its characterization P EA MRS, 2004, 14(9): 1580 ~ 1584,
[J]. Journal of Inner Mongolia Polytechnic Universi CUI Mersheng, LI Ming-lai, ZhANG Shurli, et al.
ty, 2001, 20(3): 161 ~165. Preparation and physico-chemical characterization of
[6] #&EM, WESEL, l% Fi, G oIk i v s i e v o Lai- . Ce; CoOs, s perovskite catalyst and its methane
AR R FLRAE[T]. ZhAEM KL, 2000, 31(6): 657 catalytic combustion [ J]. The Chinese Journal of
~659. Nonferrous Metals, 2004, 14(9): 1580 ~ 1584.
YANG Zhrbo, LIN Peryan, XIAO Li, et al. CeOr- [15] © #i, MREFER, MM, 5. CeZr [EWF KM 2105
Zr0: solid solutions prepared by modified sok gel meth- FEAE =R R i AE L T]. 47 4k, 2000,
od and their characteristics[ J]. Journal of Functional 14(2): 81~ 86.
M aterials, 2000, 31(6): 657 ~ 659. XIAO Li, LIN Peryan, YANG Zhrbo, et al. Phase
[7] Thammachart M, Meeyoo V, Risksomboon T, et al. purity of CeO2-ZrO2 solid solutions and their effects
Catalytic activity of CeO2-ZrO2 mixed oxide catalysts on threeway catalysts[ J]. Journal of Molecular Ca-
prepared via solgel technique: CO oxidation[ J]. Ca- talysis, 2000, 14(2): 81 ~ 86.
talysis T oday, 2001, 68: 53 ~61. [16] AL, BHEFE, Z=7IE, 55 B9 CeZrO HERMK
[8] HTm, KA, fT ﬁ.%m&ﬁﬁ%%%ﬁl il M ILE M N R 1] Fif 42 s 5 08 42, 2002,
Ceo.7Zros O [E ¥ R IO BEAR AL [ 1] o B A+ 22 4, 30(2): 476, 22.
2003, 21(S2): 44 —47. HAO Shryou, ZHOU Xue zhen, GU Zrying, et al.
DU Yucheng, ZHANG Jirxing, HE Hong. High Preparation and influence factors of ultra-fine Ce-Zr-O
specific surface of Ceo.7 Zro.s O2 solid solution nano powder[ J]. Rare Metals and Cemented Carbides,
structure by templated assemble[ J]. Journal of The 2002, 30(2): 4~ 6, 22.
Chinese Rare Earth Society, 2003, 21(S2): 44 ~ 47. [17] Gonza ler Velasco J R, Gutie rrezOrtiz M A, Marc J
[9] Afanasiev P. CeZr mixed oxides prepared in molten L, et al. Contribution of cerium/ zirconium mixed ox-
nitrates[ J]. Journal of Alloys and Compounds, 2002, ides to the activity of a new generation of TWCJ[ J].
340: 74~ 78. Applied catalysis B: Environmental, 1999, 22(3):
[10] FEEWH, X P, £ O B TR 167 = 178.
e E AL W %EJ_lij%’ #, 2001, 20 [18] Rodriguez J A, Wang X, Liu G, et al. Physical and

(4): 245~ 249.

ZHAI Yanrqing, LIU Yuan, WANG Li. Preparation
of CeZrO
method[ J].
2001, 20(4):

solid solution by supercritical drying
J Inner Mongolin Polytechnic University,

245~ 249.

chemical properties of Cei- . Zr. O» nanoparticles and
Cer-2Zr: 02(1 1 1) surfaces:
ies J].
2005, 228:

synchrotrombased stud-
Journal of Molecular Catalysis A: Chemical ,
11~ 109.

(e BFREE)



