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Abstract:

Coprecipitation with carbonates is an effective method for synthesis of the doped ceria nanopowder.

This study compared the compositions and properties of the Gd,0s-doped CeO, (GDC) nanopowders resulted by

two ammonium carbonates,

including a carbonate mixture from China and a pure carbonate reagent from abroad.

It was found that the precursors from the two precipitants were same to each other in composition, with a formula

(NH,)25CeGdo2s(CO3), - 2H,0. However, the GDC nanopowder resulted by the carbonate mixture had smaller parti-

cle sizes and thus better sinterability than that resulted by the pure ammonium carbonate reagent.
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Fig.1 SEM images of the precursor (a) and calcined powder (b)
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Fig.2 XRD patterns of the precursors and the

calcined powders
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Fig.3 DSC-TG curves of the two precursors

1 RGEERRERAMNKERR
Table 1 Mass losses of the precursors at different

temperature stages by TG

25~200 C 25-~325°C  25~800 C
SAC precursor / % 17.03 23.37 35.00
AC precursor / % 18.62 25.40 36.58
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Fig.4 FTIR spectra of the two precursors
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Table 2 Particle sizes of GDC powders by different

measurement techniques

SAC AC
D/ nm (by particle size analyzer) 192.5 282.5
Dy / nm (by BET) 10.63 17.30
Dxgp / nm (by XRD and Scherer formula) 7.32 8.06
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Fig.5 Densification behaviors of the two GDC powders
calcined at 600 °C and pressed at 150 MPa
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Fig.6  Microstructures of the two GDC specimens after isothermally sintered

3 &

ASCULTE PO IR B AR DLVE R, R B R #h U7t
PERER AN GDC AORAMA iz S B AR HAR

AT T L2 AL . i i g 5 B R AL A i e
IL A D < BEWCHR B R B A VR 2 0.5 mol - L™ R R
B EMREAE Y RAE 2 H 2.84, i EHE N 3
mL-min™, BRI R 70 °C, 50K, T E 3



. 940 - MLk

¥ %R

5202 %

PR H R TR R A K, R I3 D T R A
PR R W I A i 22 Ll | S RN il R R RE A P A TR Bl )
R,

Xof SR L 7 L 10 A i TR e 1) P A4S 7 M 21
JABE S 16 PEBEAT BT R W, P L3 50 7 ) —
AN A R TURE = P AR ), ER SR 7™ e
P2 B R 5 A R AR LA A, HOpR 45 1R B AT
T AR B3 SRR AR o5 0™ MR R A TR, 5
P o B TR 0V L INHL 9 R ) 2 531 L 2 K it A
A 5,

SEHk:

[1] Li Ji-Guang, lkegami T, Wang Yarong, et al. J. Am. Ceram.

Soc., 2003,86(6):915~921

[2] Li Ji-Guang, lkegami T, Mori T, et al. Chem. Mater., 2001,
13:2913~2920

[3] Wang Yarong, Mori T, Li Ji-Guang, et al. J. Eur. Ceram. Soc.,
2005,25:949~956

[4] Tok ATY, Luo L H, Boey F Y C. Mat. Sci. Eng. A, 2004,383:
229~234

[5] Li Ji-Guang, Tkegami T, Mori T. Acta Mater., 2004,52:2221~
2228

[6] Wang Yarong, Mori T, Li Ji-Guang, et al. Sci. Tech. Adv.
Mater., 2003,4:229~238

[7] FANG Kai-Tai (77 JF %8). Yingyong Shuxue Xuebao (Math.
Appl.), 1980,3(4):229~234

[8] Li Ji-Guang, lkegami T, Wang Yarong, et al. J. Am. Ceram.
Soc., 2002,85(9):2376~2378



