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Abstract The glass-ceramic of Li,0-Al,0,-SiO, system was synthesized by using ZrO,, ZrSiO,, ZrOCl, and Zr(SO,),,
which is a raw material of Zr serving as a nucleation agent. It was confirmed that Avrami parameter of these four glasses
is over 3 for bulk crystallization. The glass synthesized by ZrOCl,, and Zr(SO,), showed high melting quality during the
melting process. It is also observed that the Zr component is uniformly distributed in the glass. Various characterizations
was evaluated, including composition analysis and bending strength.
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Table 1
Oxide composition (wt%) of LAS glass-ceramics
Li,O AlO; SiO, Zn0O MgO + CaO TiO, Zr0O, BaO Na,OK,0 + SnO,
wt (%) 3.70 20.9 64.7 2.0 0.37 2.75 1.7 2.5 0.85 0.53
Table 2
Heat-Treatment of LAS glass-ceramics
Nucleation Crystallization Appearance
710, 720°C-4 hr 860°C-4 hr B-Quartz solid solution
720°C-4 hr 1000°C-4 hr B-Spodumene
7S 720°C-4 hr 860°C-4 hr B-Quartz solid solution
720°C-4 hr 1000°C-4 hr B-Spodumene
Z0C 720°C-4 hr 860°C-4 hr B-Quartz solid solution
720°C-4 hr 1000°C-4 hr B-Spodumene
ZST 720°C-4 hr 860°C-4 hr B-Quartz solid solution
720°C-4 hr 1000°C-4 hr B-Spodumene

ZS: Z+Si0, ZOC: ZrOCl,8H,0 ZST: Zr(SO,),4H,0
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Fig. 2. Relationship between In(T2P/a) and 1/Tp for the glass
samples.
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Fig. 1. DTA corves of the glass samples with different heating rates: (a) ZrO,, (b) ZS, (c) ZOC, (d) ZST.
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Table 3
The values of activation energy E and Avrami parameter n for
crystal growth

Crystallization

parametor 710, 7S 70C ZST

E (KJ/mol) 379.7 3854 3747 3607

n 3.72 3.56 3.82 3.70
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Table 4

ICP result of ZrO, content
ZrO, content 71O, ZS Z0C ZST
Upper (Wt%) 1.49 1.70 1.85 1.73
Lower (wt%) 1.76 1.80 1.82 1.76
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Fig. 3. XRD patterns of las glass-ceramics with different Zr source.

Fig. 4. Photographs of glass-ceramic surface: (a) ZrO,, (b) ZS, (c) ZOC, (d) ZST.
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Fig. 5. SEM images showing the microstructure of the crystallized glass sample heat 1000°C: (a) ZrO,, (b) ZS, (¢) ZOC, (d) ZST.
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