B2 %3
2008 4 6 H

G

JOURNAL OF MOLECULAR CATALYSIS( CHINA) Jun.

i fb Vol. 22, No. 3

2008

XEHS: 1001-3555(2008 ) 03-0249-05

B - Bl % Hl & Cey 55 Zr) ,5 O, ALY Bl K HRAE

ER, FER, T £, F&4
O7ARTARS: B TALTABE, 74 )M 510000)

B OB DB . SR AR O IEORE, SR ATHURR ) 18 A 8- [ A 2k A5 AT 3R, RSk 2 3000 A AR A T HH DL
1 H AR Ceg 15 Zrg o5 O, AALHI BIRAR. XS RTIRASEAT AT - 22 (TC-DTA) M, 73H7 1 FEBRIE MJBebesd 7 v
FIRER A AL A . SR XS AT (XRD) , ST HLGE(TEM) RO HL TRETE (XPS) 28X = M4 1 3RAE, 5
AR Y R AL TT AR R AR, B U AL RS SRR AT A, AR b, SR BERR, A
By, FEPRAR N 15.8 nm, [EREFIE 85.4 m*/g. XU AL AR (L2 SR LIS T T 05T

x
HES2ES: 0643.32 XEARIRAG: A

Gl B (AR — ST AR . Ce,
Zr O, A TJTES ™ R84 Dliek . AR
Kileik . B mREBRIE A L K PGk | T IR
| AL FHI B (chemical filing) DA K2 G55, A
IF] (9l £ T3 %t Cey _, Zr, O, B EEER TR, AR AHAN SR
PEIL JEPEREA AR R B, X S8 T7 545 DL Bk A
MENSNIA BIFTEBCRRF , 1l & i A ey
[ AR, D E— AP i R TR - (1) 42 [T
PRAYEL AN S RE 75 (2) 35 v [ 9 1A 11 AR
SETERNPL SO, FFEREST; (3) faifbiil s T2, KRR
A, DMET AL . ASHFTER A PR 19 1
HR A I 11 - 1 A= BBz il 4 Cee, _, Zie, O, [T 35 R 1 T
W, HA O HIAN . ORI . TS R
BRERBIRSE LT, B TR AL ar ufl

i) : Ceo_7szro,2502; [—’—I‘T]{§1ZI§, [E*Eﬂﬁi%fiﬂ‘z, m*ﬂkjj

TEZ, X —Jrikd % Ce,_ Zr, 0, [HH R, 7EH
IS AR LA

13X I

1.1 Ce, 55 Zr, ,s O, BRI &

iz el n (ZrOCL, - 8H,0) : n (Ce,(CO,),) -
n ( C,H,0, - 2H,0) = 0.25.0.375; 0.375 FREU#H
PRl AN SR SR, TG 5. FEEREL G 10
1, AR T0% , FH S 150 v/ min f5&4FF, K
JE2 h, 132 EE A EIRETTIKY) (FERES 1.5 h
B 5% Tween-60) ; FIZKHPI7E 600 °C T 484 3
h, 530 R GIR 6 4 i A e B AR T2
FEULIE 1.

Cey(COs)s
ZrOCl,'8H,0
C2H204‘2H20

— ! Ballmilling

Calcination [, Product

Tween-60

KL il T2

Fig. 1 Process chart of preparation

1.2 izt
1.2.1 SR E SPA409PC U 2% Hh- AT AR 0. 44

H-Z I (TG-DTA) £ 2 Lh b A7, 2t

I B HA: 2007-07-08; f&[E HEA: 2007-11-06.

29 30 mL/min, JHEEAR S C/min, T2
950 C.
1.2.2 SRH] Y4Q-500 %Y X HF 2k 4 [ S fiT B AX AT

EEWB: | AN AAREEE S M BAIIH (04205301 ) 5 ] 448 B K Tk 5% (2004 A10701005 ).

EFRB N MHE R, &, 4T 1974 48, i+,
1) siREE R N, Tel: 020-33623153 ; E-mail: zyyzhengyuying@ 163. com.



250 7 A (1

F22 %

XRD K. WKACF: 45 40 KV, A 30 mA |
M | P A 0. 1541 nm | 7 20° ~ 70 [ 44 .
HHBEE 0.2° « 7' 15 FHT 4R (Scherrer) 450 d =
KA/ (Beos§) TR SRR/, b A S X g
LRV 5 0 D P e ORI S A AT BEAR AT S A R 5 K
HHEEL, — 0. 89; B I AY & .

1.2.3 R HA R T2 ) JEM-100CXIT B 5% 5
BEiAT TEM I, MBS FNBUR R/ ME B, AR
HiE 200 kV, fi73HEA€ 0.4 nm. FEGBUEZTOK L
P P I 3 H 40 min J5

1.2.4 R 150 CEA TR BIEE, R -196
C % B & J5 5 7E Micromeritics 23\ A= 77 11y
ASAP2010M 1 B3 15 Sl A i 1 LU R THT AR
1.2.5 ] Phys Electron 2 & ) Quantum-2000 7Y
Scanning ESCA Microprobe %X 47 X &£k 6 Hi T
RETE (XPS) P, 0005 (4] 4% 4 T ) v, 295 4 AR 2 T
A . KR Al K-Alpha i, & K
15 kV, JR25W, il mag N 70.0 eV, H
FHHINERES 20. 0 eV, FHHIKEL 10 Ik, PLIFRHETS
e Cls Z55RE(284.6 eV) N INFRIFITILIE.

1.2.6 fEALFIMPEREIEM SR GC 9790 RIS AH
L E RN FGA-4100 7 1 4 0 ¥R G HE o BT A AE 4R
R A A Ao 1 & . AAHE AL (IR B4y
BOZH: ¢(CO) =1.5%, ¢(H,) =0.5% , ¢{CH
[V(C;Hg): V(CHg) =1: 1]} =0.1%, ¢(NO)
=0.1%, ¢(0,, =1.37, He HF-H#H<, 253 SV Ny
40000 h ™' & T AT, LI EAS AL A/F = 14.6
AT T, BPAR, FHREAR 10 C/min, ¢
NO. CH | CO fEA[RIREE T iy i DAL, #14k
FRIHAAXN

X =209 100% (1)

(4

X: FRFALE; oy FoRFEAMA LGB K
UM o) 0 FORFEARTE ROV IR EE T B ik
Vg8

2 LWERKITIE

2.1 B ARHHE
M B B « BB, SRR
WIS, AR (LSRG W . Ze' " FE CeO, fhi

&1 AEFERLGI TS Ce, _, Zr O, K ZH MK 1 & AR

Table 1 Composition and of crystal volume of Ce,_ Zr O, at different raw material ratio

Mole ratios of raw material

7:0Cl - 8H,0 : Ce,(CO,),: C,H,0, - 2H,0

Products {AFH (nm’)

0.25: 0.375: 0.375
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0.5: 0.25: 0.75

0.68: 0.16: 1.02

0.75: 0.125: 1.125
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Fig. 3 The XRD pattern of products
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Table 2 Standard binding energy of elements in oxide

Elements Spectral line Foumula Energy (eV)
Zr 3d5/2 7x0, 183.1
Zr 3d3/2 7Zr0, 185.5
/r 3d3/2 ZrOz/( CeO, +Y,0, +Zr02) 182.6
Ce 3d5/2 Ce,0,/( CeO, +Y,0, +Zr0,) 885.6
Ce 3d3/2 Ce,0,/( CeO, +Y,0; +7:0,) 903.7
Ce 3d5/2 Ce0,/( CeO, +Y,0, +7:0,) 882.4
Ce 3d3/2 Ce0,/(Ce0, +Y,0; +7Zr0,) 900.9
Ce 3d5/2 CeO, 881.8
Ce 3d3/2 CeO, 916.7
Ce 3d5/2 Ce, 0,4 880.7
0 1s Ce0,/(CeOx +Y,0, +7Zr0,) 530.0
0 Is Ce,0,/(CeOx +Y,0, +710,) 532.0
0 1s Ce, 0,4 530.3
(0] 1s CeO, 529.0
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Fig. 5 TEM photograph of the sample
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Zr0Cl, - 8H,0(s) + H,C,0, - 2H,0(s) = ZrOC,0, - 2H,0(s) + 2HCl + 8H,0 (5)
7r0Cl, - 8H,0(s) + H,C,0,(1) = ZrOC,0, - 2H,0(s) + 2HCl +6 H,0 (6)

Zr0Cl, (1) + H,C,0, - 2H,0(s) = Zr0C,0, - 2H,0(s) + 2HCI (7)

Zr0CL (1) + H,C,0,(1) = Zr0C,0, - 2H,0(s) + 2HCI (8)
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Preparation and Its Characterization of Nanometer Ce, .. Zr, ,; O, by
Solid-solid State Chemical Reaction Method

ZHENG Yu-ying, HUANG Hui-min, LI Jun, DENG Ai-hua
(College of Light and Chemical Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Nanometer Ce ;5Zr, 550, solid solution was obtained by thermal decomposition of the precursor, which
was prepared by solid-solid chemical reaction method with Ce, (CO),, ZrOCl, 8H,0 and H,C,0,2H,0 as raw ma-
terials under the action of mechanical power. The mechanism of reactions in the ball milling was researched.
Through TG-DTA investigation of the precursor, the possibly chemical reactions during the synthesis process were
determined. The characterizations of Nanometer Ce ;5Zr, ,50, solid solution by XRD, TEM, XPS and BET showed
that it was single-cubic-phase, its particles were spherical shape with the average particles size 15.8 nm, and the
specific surface area was 85.4 m’/g.

Key words: Ce, ,57r, ,50,; Solid solution; Solid state chemical reaction; Mechanical power



