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Tab.1 Experimental Design for formulas with different doping amounts of magnesium oxide and cerium oxide

ALO; 99% g TiO, 99% g CeO, g 98% MgO(g  99.6%
1 56 44 2 3
2 56 44 4 3
3 56 44 6 3
4 56 44 2 6
5 56 44 4 6
6 56 44 6 6
7 56 44 2 9
8 56 44 4 9
9 56 44 6 9
10 56 44 2
11 56 44 6
12 56 44 8
13 56 44 12
14 56 44
15 56 44 3
16 56 44 6
17 56 44 9
18 56 44 12
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Fig.1 Thermal stabilities of aluminum titanate Fig.2 The thermal decomposition rate of aluminum titanate
modified by magnesia and as a function of the CeO, content in the presence of
ceria separately a certain amount of MgO
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° Fig.3 The thermal decomposition rate of aluminum titanate
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4% C o 2 6
CeO, C Tab.2 The main properties of some

CeO, Mg- Al-Ti- O cations (6—coordinate)

Ce* cation Ce* Mg>* Al Ti*
Ce Al R =0.087nm.R - r/nm 0.087 0.072 0.054 0.062
=0.054nm 1- (R, /R )-37.9% ze 5.29 3.86 19.70 10.40
37 .9%>30%
Ce* AP o Ce* Ce* AP Mg
Ti* : Ce* T )
R,-=0062nm  1-R_. /R _+=28.7% z/ez :
15%<28 .7%<30% )
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Fig.4 Thermal expansion coefficient comparison for the three formulations



83

4 2009 1

4,
4 100°C~600°C
14 10°°
12% 2% 10°,
0-1.0 x 10°° 12%
<1.5% 10°9°C
4
1
2
4% 3%
3
4%
3%

1 Thomas H. A. J. and Stevens R. Aluminium titanate - a
literature review. Part 1: Microcracking phenomena. Br. Ceram.
Trans. J., 1989, 88(4):144~151

2 Jayasankar M., Ananthakumar S., Mukundan F., Warrier K. G.

K. Low temperature synthesis of aluminum titanate by an
aqueous sol- gel route. Materials Letters, 2006,1~4
3 Kato E., Daimon K. and Takahashi J. Decomposition
temperature of B - AL,TiOs. J. Am. Ceram. Soc., 1980, 63:
355~356
4 Thomas H. A. J. and Stevens R. Aluminum titanate- a literature
review. Part 2: Engineering properties and thermal stability. Br.
Ceram. Trans., 1989, 88(5): 184~190
5 Buscaglia V., Nanni P., Battilana G., Aliprandi G. and Carry C.
Reaction sintering of aluminum titanate: I- Effect of MgO
addition. Journal of the European Ceramic Society, 1994, 13(5):
411~417
6 , , , ,
Mg;A1LTi; 505
736~746
7 , , ,

,2005,3(6):

J17(1):5~11
8 Ohya Y. and Nakagawa Z. Grain- boundary microcracking due
to thermal expansion anisotropy in aluminum titanate ceramics.

J. Am. Ceram. Soc., 1987, 70(8): 184 ~186

9 , , .ALO,*TiO,- MgO-2TiO,
,1990(3):12 ~19
10 ., ALTiO,
, 2006, 27(1):88~91
11 . . 1998.6
3 :1~4
12

2000.2 1 :163-168
13 Ishitsuka M. et al. J. AM. Ceram. Soc., 1987, 70: 69~71
14 Pena P, et al. Science of Ceramics, 1988, 14: 751~756
15 Logvinkov S. M., etc. The effect of periodic reactions in the
MgO- A1,0- SiO, system on the phase composition and
properties of cordierite- based materials. Refractories and

Industrial Ceramics, 2001, 42(5 / 6): 236~241



¢ 2009 1 84

RESEARCH ON SOLID-PHASE SYNTHESIS AND MODIFICATION
OF ALUMINUM TITANATE

Zhou Linping” Wang Jiabang ? Yang Hui ?
1.College of Materials and Chemical Engineering, Zhejiang University, Hangzhou 310027
2. Green Building Materials and Applied Technology Engineering Research Center, Zhejiang University, Hangzhou 310027

Abstract
A series of comparison experiments were first designed and then aluminum titanate specimens were synthesized using
aluminum oxide and anatase titanium as basic raw materials. Effects of composite cerium oxide and magnesium oxide
additives on their synthesis and stability, and the mechanism of their stabilization by these additives were explored. Tests of
these modified aluminum titanate materials after sintering show: the composite additives help maintain their good
performance, magnesium oxide works better than cerium oxide in their synthesis and stabilization, and their thermal
expansion coefficients are low.
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