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Table 1 The process condition for preparing ZrQO, in this experiment
7rOClL; 8H,0/mol L' /mol L' /h /h /C /nm
a 0.2 0.31 2.5 3 200 4.62
b 0.2 0.31 2.5 6 200 5.51
c 0.2 0.31 2.5 10 200 5.73
d 0.5 0.31 2.5 6 200 5.40
e 0.2 0.31 5 6 200 4.73
1° 1° 0.2 7x0,
mm 710, 111 Scherrer Y, 0, CeO,
’ 70, 70,
D = KA/ B.cos0 7:0Cl, 0.5mol/L 6 h
D mm f3 rad 0 24
° A X 0.154178nm K =1 Y3 et 7t
1 Y,0, CeO,
2 7x0, YZpP
7
2.1
(111)
1
20 @0 g
e b
1629.58cm™"  1384.66 cm™' 1
CO;~ d
3400 ~3600 cm™'
OH" N
b
CO NH, , + 2H,0—> CO, + 2NH;H,0 a
] 10 30 40 5 6 70
100 26(°)
80 2 XRD
'E &0 Fig.2 XRD patterns of the ZrQ, powder
E 8 preparing in various condition
40 4 LA 3
g a8 2.3
£ 2] 8
- 3 7ZrOCl, 0. 2mol/L
0 -
T ; T . v v - 0.5mol/L 710, ZrOCl,
4000 3500 3000 2500 2000 \ 1500 1000 500
Waveaumbers/ cr™ 0.5mol/L 7x0,
! 0. 2mol/L,
Fig.1 The FT - IR spectra of intermediate products
7r0Cl, 0.2mol/L
27 + €07 +40H + H,0—> Zr CO, Zr OH ,H,0 ¥
2.2
2 XRD 710, 10 ~ 20 nm
Zx0Cl, 0.2mol/L 0. 2mol/L. 0. 5Smol/L.



1 Y - Ce - 7Z:0, 3.

15 min

4 5h  TEM
Fig.4 TEM of ZrO, boiled at 100 °C for 5 h
710,
200 C 6 h
3~6h X-
4.62 nm 5.51 6~ 10
h X- 5.51 nm
5.73 nm 6 h
710,
(B0, SmaliL Zr CO; Zr OH ,H,0—> Z:0O, + H,0 + CO,
3 7:0Cl, 70, TEM 3
Fig.3 The TEM of ZrO, in different ; ’
concentration of ZrOCl, solution
2.4
0.2mol/L
6 h 2.5h 5h TEM
3a 4 1 b
e
5~ 10 nm
Vet
7x0,
2
2.5 h Zr0,
5.51 nm
Sho 70, X {b) Tydrothermal for 10 b
€ 5 TEM
4.73 nm Fig.5 TEM of ZrO, preparing
in different Hydrothermal time
2.5 1 2

710, 5 3 a



4 17

3
1 3 2%Y,0;  5.5% CeO,
0.2mol/LL 2~5h 6 h 710,
10 ~ 20 nm YZP

2
1 M . 1987.
2 - 70, J. 1996 11 5 63 -68.
3 Oleg Vaslkiv Yoshio Sakka. Synthesis and Colloidal of Zirconia Nanopowder J J Am Ceram Soc 2001 84 11 2489 —2491.
4 70, J. 1992 71 7-12.
5 - 710y 3%Y, 0, J. 1998

91 1-4
6 . 720, J 2000 15 1 16-20.
7 Y,0;.Ce0, - 710, J 1996 17 1 53-56.
8 . M. 1990.

Hydrothermal Synthesis of Stabilized Y - Ce - ZrO,

Nano - Powder Using Urea as Precipitation Agent

WU Qi-sheng
Department of Material Engineering of Yancheng Institute of Technology Jiangsu Yancheng 224003 China

Abstract Nanosized tetragonal 2 mol% Y, 0; and 5.5 mol% CeO, doped ZrO, powder was prepared by using a homogeneous precipitati-
on and Hydrothermal Synthesis method from ZrOCl, as the starting materials and urea as precipitation agent. It was studied that influents
of solution concentration boiled time and hydrothermal time on the crystalline type and morphology of Zr0O, . The results indicated that
well — dispersed and narrow distribution Y, 0; — CeO, — ZrO, powder with particle size 10 ~ 20 nm could be obtained with given process
condition.
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