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CeO, fift M BHE IR R T 1 B 28K, (B4 CeO, FEREME 22, NS G TEmRIR R
PEREH, EEA EEPFENER Ce0,-2r0, (CZ) #HRHTBURY . BEE <4 B H AR E 4
XL T B R A BT 20, X 2R AR P 2R R BE | B0 fh 1k BB S AR IR AU fb A SR B8 T o v 1 K
La’*, Y?* , Mg®* fil A" 254 J@ PHES F AN A Ik T CZ PR TERE, BT AL T 58 =R AHE AR
CZM, o, DIBSIN AL O, RBCRIE IR, HAT, Hil# Ce0,-Zr0,-AL 0, (CZA) FJFEARZ , Wndtigst
2 A TR B RO v I e A KA Y CZA BB TR R AR A Ak ) R
B A SRS T, FRELH AT YES . (R, CZA AELATETE S5 PN UG (AR e 1k, &
TAEZR, WA, AMET TALACSFREL A SR FH R 55 8 0 LU0 i & T Re IR = 19 CZA
BERE, I X H RS MR AR, DI T 700, F1 AL O, 7 CZA Wi f7E 7 =K.
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L1 B&EH4E DaHrd AI(NO,),, Ce(NO,), M HNO, I&f#HY ZrOCO, Bt IR G, 52 /K-tK
PREIR A WO i , pH (EFEHITE 10 2247, #il4 TR Ce0,, Cey 1521, 550, (CZ) , Ce0,-Al,0,(CA)
Fl Ceg 45710 55 0,-AL O, (CZA) , AL O, RN 50% . FifsiiiEsadig, T, T90 CF¥ 12 h, T
600 CKibe S h fHHTEERES, , BriEFE S 25 1000 CHBEE S h IG5 812 (L EE .

1.2 Wk R ZXF-5 5 H shg B (PEIbib TF5EBe) , LA NSRBI S ( - 196 C) k47 b3
Al ( BET) M2 ; )7 FHEEF (H,-TPR) : 4 100 mg #£dh & T U BLA IS S, 76 N, (20 mL/min) H
T 450 CA#45 50 min, BERNZEE, YK 5% H, +95% N, (20 mL/min) 554, VA 10 °C/min 25
FHE, TCD & ; XRD 441K Ff 2% X pert B X SHEATHHMY, H Cu Ka(A =0. 15406 nm) $12k, MR
40 kV,HL7E 40 mA, HEEH 260 =10° ~90°.
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2.1 ZAgbEds B CRAFRERCEHTE A XRD 35 AL H Jade 5.0 04 AT, CeO, Al CA £ 54 1977
SHI6Hg CeO, FIIETIFHAE | CZ I CZA 15 Cey 15 Zr, 5 O, FIWETRIFIRIRG . ZALIG , 2455 BOAT S i 15 e
BE, B K52, Monte %574 T I B (AE LA BRI T 1000 CRFBE S h e b —FasE
FIEEAH , T FP R — ARG A A S Z A3 5 iR R, FORMET XRD MR IR, PRtk A SO 4%
) CZ, CA Tl CZA ¥ AT I T FeE 24— M R,

H XRD AR A& SEG T8 1. B e CZ B0 fi% S 50(0. 5364 nm) B 2 /NTF CeO,
A S 80(0. 5414 nm) , B FLARE/NY Z' ' (0.084 nm) BUR TH KK Ce'* (0.097 nm) 5§ Ce’*
(0. 114 nm) , FECDINSE, TERL T EHI CZ FEFAR. 1 CA(0. 5413 nm) Fl CeO, (0. 5414 nm) ¥ 7
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Fig.1 XRD patterns of fresh samples( A) and aged samples(B)

a. CeO,; b. Ce0,-Z10,(CZ) ; ¢. Ce0,-AlL,05(CA); d. Ce0,-Zr0,-Al, 05 (CZA).

K& SER/NEEAR—FE, UL AL O, B INAXS CeO, A& SEUL-F A M, X1 He&F 2 Al 0,4 A F]
CeO, 1 fib s (B R 2 BB ok Z 0], YIS B R AR/, SUls B SR R Rz 2 Ar >
41% W, V5 5 D130 T RE R A 70 ke (] B v 7 2 o ) B T 440 AP* (0. 054 nm) AT Ce** (0. 097
nm) YRR Z 25 Ar=79. 6% , i EIE AL CA [ BRIEIE AR 254, CZA (0. 5372 nm) Lt CZ(0. 5364 nm) [
A& SEIK 8.0 x 10 7* nm, Lt CA(0. 5413 nm) FIARFE S/ 0. 041 nm, BEBHTE CZA ' ZrO, [RIFE DL
WHIAEAE, AL O, LA PR A FLE. 5B R RE A b, B A0RE & 00 s S 8RR A BRAIK, (R AP IR
RN, UL AT IS 254 i R S5 A FnHES ) 7 X8 kAR AR Ak, A5 R T 2.

Table 1 Textural properties and lattice parameters of the samples calcined at 600 and 1000 °C

Sample Sppp/ (m? + g71) V./(mL - g1) Lattice parameter/nm
600 C 1000 C 600 C 1000 C 600 C 1000 C
CeO, 99 33 0.17 0.13 0.5414 0.5413
CZ 107 37 0.21 0.14 0.5364 0.5363
CA 212 77 0.30 0.27 0.5413 0.5412
CZA 189 90 0.42 0.29 0.5372 0.5371
(A) (B) (@]

Fig.2 Schematic representation of CZ(A), CA(B) and CZA(C) structures
2.2 BtEde R PRSI T AR BAETR FSITERE. dF 1 BRI, AL O, ZeO, R ER I
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X Ul I DA TE] BRASA AR AL O, % S AR A9 SUR Pk RE AN AL 1 RE AT ).
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Fig.3 TPR of fresh samples(A) and aged samples(B)
a. CeOZ; b. CZ; C. CA; d. CZA.
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SPERE, i E AR AL JFIESE & —>. CA AU I Ky 593 | 852 F1880 °C, AI4» )& T2 i
AR, CeO, A B CeAlO, B CeO, HE— R JFAE ) Ce, 0,1, CA FII CZA FESTE 450 °C MHIAJH
W, PRREX 2 AMRESL LR IRK, ARG E IR Cet . 75 A — A RIE R CZ A Al O,
J5 (BP CZA) W 2 ANk Jii , TR AL O JMARIBRG , A 2 FéaWfhal s FUEEIE L, 5 XRD 25
R
3 & i

AR AL TTE L Hl 28 1 4 Fhili L ff AR 5 ERE , CZ TR LB e A, CA TR R BR A A,
CZA 2840 [ A 0 T B [ 9 R A R & VA4S, P CZA R, 1000 C 2 Ak)E, 3R B
90 m°/g, LA 0.29 mL/g, DABIBRAIAEZER) AL O, FEDTE A RE Ty 1 A 21 I b i) LR AE .
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Investigation of the Properties of CeO,-Zr0O,-Al, 0,
Prepared by Co-precipitation

LI Hong-Mei, ZHOU Ju-Fa, ZHU Qing-Chao, ZENG Shao-Hua, WEI Zhen-Ling,
CHEN Yao-Qiang, GONG Mao-Chu”
(Key Laboratory of Green Chemisiry & Technology, Ministry of Education, Sichuan University, Chengdu 610064, China)

Abstract CeO,-based oxygen materials were prepared with co-precipitation method and characterized via
Brunauer-Emmet Teller( BET) method, X-ray diffraction( XRD) and temperature-programmed reduction ( H,-
TPR). This paper revealed that three CeO,-based oxygen storage materials are all forming homogeneous solid
solution. Among the samples, Ce0,-Zr0,-Al,0,( CZA) has the best textural properties and excellent thermal
stability. The specific surface area and pore volume of aged CZA are 90 m*/g and 0.29 mL/g. We proposed
a viewpoint; Al’* might insert among the interspace of fluorite structure or highly dispersal in solid solutions.
Keywords Ce0,-7Zr0,-Al, 0, ; Co-precipitation method ; Thermal stability ; Structure property ; Solid solution
(Ed.: VvV, 1)



