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ABSTRACT

The monolithic dry gels of the Li,O-ALQOs-TiQ.-SiO, system were prepared by the sol-gel technique using
metal alkoxides as starting materials to obtain monolithic glass-ceramics at low temperature without melting.
Activation energy for the crystal growth of the gel with 6.05% TiO, nucleating agent, for the preparation
of Li;O-ALOs-TiO,-Si0, system glass-ceramic was 101.14 kcal/mol. As a result of the analysis of DTA & XRD,
it was confirmed that the crytallization of Li,0-ALOs-Ti0,-SiO, system glass-ceramic was the most efficient
when 6.05% TiO., nucleating agent, was added. B-eucryptite solid solution crystals and B-spodumene solid solu-
tion crystals were detected in the sample heat treated above 850T. The sintered gel heat treated at 850C
had the specific surface area of 185 m?/g, the pore volume of 0.19 cc/g and the average pore radius of 20.8
&. This shows that the sintered gel is also comparatively porous material. In temperature range of 25~850C
thermal expansion coefficient of the specimen which was crystallized for 10 hrs at 850C was 6.7X10 7 /T,
which indicated that the crystallized specimen was turned out to be the glass-ceramic with low thermal expan-
sion.

Key words: Sol-gel method, Lithium aluminosilicate glass-ceramics, Crystallization, Porous material, Low thermal ex-
pansion
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Table 1. Compositions of the Starting Metal Alkoxide Solution with Various Titanium Iso-propoxide Contents

in Li,0-ALO; Ti0,-Si0, System.

Starting Material (mol)
Sample No. o OC.H), | AKOC.H): | Limetal | TiOCiH): | CHOH | GHOH | CiHOH
TO 0.1 0.05 0.05 0.0000 0.6 2 0.15
T1 0.1 0.05 0.05 0.0025 0.6 2 0.15
T2 0.1 0.05 0.05 0.0050 0.6 2 0.15
T3 0.1 0.05 0.05 0.0075 0.6 2 0.15
T4 0.1 0.05 0.05 0.0100 0.6 2 0.15
T5 0.1 0.05 0.05 0.0125 0.6 2 0.15
Table 2. The Oxide Composition in the Starting Metal Alkoxide Solution.
Sample No. Calculated oxide composition (%)
Component TO T1 T2 T3 T4 T5
SiO, 64.58 63.22 61.92 60.67 5947 58.32
AlLO; 2737 26.81 26.26 25.73 25.22 24.73
LiO 8.03 7.89 7.70 7.54 7.39 7.25
TiO, 0.00 2.10 4.12 6.05 791 9.69
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Fig. 1. Heating schedule of the sintering process for
conversion of the gel into glass-ceramics.
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Fig. 2. DTA curves of Li;0-ALOsTiO,-Si0: system
dried gels.
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Fig. 3. Kissinger plot for conversion of a dried gel to
glass-ceramics on Li;0-ALO;-Ti0,-Si0; systems.
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Fig. 4. XRD patterns of T3 dried gel at 800C and va-
rious heating time.
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Fig. 5. XRD patterns of T3 dried gel at 850C and va-
rious heating time.
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Fig. 6. XRD patterns of T3 dried gel at 900C and va-
rious heating time.
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Fig. 7. XRD patterns of T3 dried gel at 950C and va-
rious heating time.
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Fig. 8. XRD patterns of T3 dried gel at 1000C and
various heating time.
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Fig. 10. Adsorption and desorption isotherms of nitro-
gen at 77 K for T3 heat-treated gel at various
temperature.
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Fig. 9. IR spectra of T3 dried gel at various heating
temperatures.
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Fig. 11. Pore size distribution curve of T3 heat-treated
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Table 3. Heat Treatment Temperature of the Dried
Gel and Porosities in T3 System.

Item Temp. | surface pore average
sample () area volume pore
code (m?g) (cc/g) radius
No. &
180 348 0.55 321
T3 500 426 0.53 249
850 185 0.19 208
0.5
0.4 3
s ]
23
S0.3
k<1 3
83
£ 7
£0.2 A
M ]
5 3
E -
T 3 i
£01 7 ;
0.0 : ‘ S
0 200 400 500 20C 1000
Tempercture’*T)
Fig. 12. Thermal expansion curves of the specimens
sintered at 850C for 10 hr.
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% 2084 < mumA 43 Ao 2FAE A2
F7F dsdok

3. A-ZollA 850 71=xj e} Z# A7} Hr)E)A] ok Al
B AgaASLE 67X1077/C 24 LAS A fels
719 2 #E Y 2947 Ao AR 9y
AATLE 6.7X1077/C 2 AAdgAAAE 717 LAS A
AAstfelele] BH=EA
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