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Preparation of CeO,-La,03-ZrO, ceramic powder by
chemical precipitation method

ZHOU Hong-ming, YI Dan-qing, XIAO Lai-rong

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Lanthanum zirconate (La,Zr,07, LZ) and CeO,-La,0;3-ZrO, (LCZ) composite ceramic powders were prepared
by the chemical precipitation. The chemical composition of the powders was analyzed by inductively coupled
plasma-atomic emission spectrometry (ICP-AES). The crystallogrphic phases of LZ and LCZ with different CeO, doped
concentrations were determined by X-ray diffractometry. Differential scanning calorimetry (DSC) and TG were used to
analyze the phase stability of LCZ sintered at different temperatures. The Hall flow meter was performed to determine the
flowability of LCZ powder. The results show that the compositions of all prepared ceramic powders are similar to that of
La,Zr,0; with pyrochlore structure, the ceramic powders are amorphous mixed oxide at 600 ‘C, the amorphous mixed
oxide is converted to composite oxide when temperature rises to 900 ‘C, and the composite oxide is converted to single
La,Zr,0; with pyrochlore structure at 1 150 ‘C. The LCZ powders keep pyrochlore structure and no phase
transformations occur for LCZ at high temperatures (1 350 °C). The flowability of LCZ powder sintered at 1 400 C is
improved clearly, and which could be used in plasma spray coatings.
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Fig.1 Phase diagram of La,03-ZrO,: L is liquid phase; 4 is
hexagonal ss; C) is cubic ss of CaF, type; C, is cubic ss of
Ti,05 type; H is hexagonal ss; P is pyrochlore-type compound;

T is tetragonal ss; X is cubic ss
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Table 1 Chemical composition of ceramic powders

Ceramic  x(La): x(Ce): Mass fraction/%
powder x(Zr) La,04 CeO, 71O,

La,Zr,04 0.98:0:1 56.43 0 43.57
LCZ-1 1.01:0.08:1 54.57 4.56 40.87
LCZ-2 0.97:0.14:1 51.75 7.88 40.37
LCZ-3 0.88:0.22:1 47.09 12.44 40.47
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Fig.2 XRD patterns of lanthanum zirconate ceramic powders
doped with different CeO, concentration calcined at 1 400 ‘C
for5h
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Fig.3 XRD patterns of Lanthanum zirconate ceramic powders
treated at different temperatures (CeO, concentration: 8%;

Time: 5 h)
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Table 2 Flowability of LCZ powder at different temperatures

Calcination Flowing Apparent
temperature/C velocity/(s'g ") density/(g-cm )
900 >10 -
1150 7.36 0.82
1 400 1.06 2.36
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