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The formation of f-quartz solid solution in lithium alumino silicate glasses
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Abstract The formation of f~-quartz solid solution in the Li,0-Al:0;-SiO, glasses containing TiO; and
ZrQ; as nucleating agents was investigated for various temperatures and times. Linear thermal expan-
sion coefficients of base glasses and crystallized glasses were 45~55x 10"7cm/C and —8~8 X% 1077cm/C
(25°C ~3257C), respectively. The crystal phase formed by heat-treatment below 900C was A-quartz
solid solution, and the crystal sizes were less than 0.21um. On the other hand, the crystal size of the base
glasses containing 3.5 wt% MgO is relatively uniform and is independent with temperature. The speci-
men containing 3.5 wt% ZnO shows a minimum crystal size(0.18um), and it strongly depends on temper-

ature of heat-treatment.
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Table 1. Chemical Composition of Base Glasses

(wt%)
Comp.|Liz0[AL04Si0,MgO[ZnO[K,O[TiOfZrO] As:0s
Samp. No. LAS RO |R,O| additions
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P, 4 24 |68[19]16] 1 [21]21 o.ﬂ
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Fig. 1 Thermal Expansion Curves of base glasses
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Fig.2 DTA Curves of base glasses
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Fig. 4 XRD Patterns of base glasses heat-treated

at 840°C for 2h.
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Fig. 7 FT-IR Spectra of base glasses heat-treated

at 840°C for various indicated times
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Fig. 8 FT-IR Spectra of base glasses heat-treated

at 860°C for various indicated times
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Fig. 9 FT-IR Spectra of base glasses heat-treated

at 880°C for various indicated times
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Fig. 10 SEM of base glasses heat-treated at 840 for various indicated times
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Fig. 11 SEM of base glasses heat-treated at 880°C for various indicated times
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Fig. 13 Effects of composition and temperature on
particle size of base glasses heat-treated for 2h.
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