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Fabrication of Anorthite for Low-Firing Ceramic Substrate by
PV A Steric-Entrapment Route
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Abstract

A homogeneous and stable, amorphous-type, anorthite (CaO ALOs 2Si0,) powder was synthesized by an

organic-inorganic steric entrapment route. Polyvinyl alcohol (PV A) was used as an organic carrier for the precursor ce-

ramic gel. The PV A content, its degree of polymerization and type of silica sol had a significant influence on the calci-

nation and crystallization behavior of the precursors. For densifiction and crystallization at low temperature, porous and

soft, amorphous-type anorthite powder was planetary milled for 20h. The milled powder crystallized to stable anor-
thite phase and densified to a relative density of 94% below 1000°C. In the development of crystalline phases of the

planetary milled powder, omisteinbergite phase was unusually observed at 900°C, and then anorthite was observed at

950°C. The sintered anorthite had a thermal expansion coefficient of 4.6x107%/°C and a dielectric constant of 7.5 at
1MHz. Finally, the anorthite synthesized by the new process is expected to be an useful material for low-firing ceram-

ic substrate.
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Table 1. Crystallization behavior of anorthite precursors, fired at 900°C-1000°C, according to type of silica sol and degree

of polymerization of PV A.

3 Temperature(C)
Silica sol type & PV A kind
900 950 1000
Ludox AS40, PV A 2058 Omisteinbergite Omisteinbergite Omisteinbergite & Anorthite
Ludox AS40, PV A 5408 Omisteinbergite Omisteinbergite Omisteinbergite
Ludox SK, PV A 2058 Amorphous Omisteinbergite Anorthite
Ludox SK, PV A 5408 Omisteinbergite Omisteinbergite Omisteinbergite

Table 2. Development of crystalline phases of planetary milled, amorphous-type anorthite powder fired at 900°C-1000<C.

Silica sol type & PV A kind

Temperature(C)

900

950 1000

Ludox SK, PV A 2058

Amorphous & Omisteinbergite

Anorthite & Omisteinbergite Anorthite
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Fig. 1. X-ray diffraction patterns of (a) as calcined anorthite precursor and (b) planetary milled,
amorphous-type powder, at various temperatures. All powders were derived from Ludox SK and

PV A 2055.
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Fig. 2. Planetary milling effect of amorphous-type, anorthite
powder as a function of milling time.
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Fig. 3. Variation of relative density and linear shrinkage of
planetary milled, amorphous-type powder compacts fired at
8007, 900°C and 1000°C.
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Fig. 4. SEM micrographs of anorthite sintered at (a) 900°C and
(b) 1000°C, for 1h.
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Fig. 5. Dielectric constant at 1MHz and thermal expansion coef-
ficient of densified polycrystalline anorthite sintered at 900°C,
950°C and 1000°C.
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