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Phase Separation and Crystallization of Li,O-Al,05°4Si0,-Ta,05 Glass-ceramics
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(1. China Building Material Academy, Beijing 100024, China; 2. Department of Materials and Engineering, Tsinghua Univer-
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Abstract: Li,0-Al,05°4Si10,-Ta,05 glass-ceramics were prepared with Ta,Os as nucleating agent, and the phase
separation and crystallization mechanism were investigated. The results show that addition of Ta,Os promotes internal
crystallization effectively, which result in fine-grained microstructure with dimension of 50nm. The non-isothermal
crystallization kinetics indicates that the crystallization activation energy decrease and crystallization index increase
apparently with increasing amount of Ta,Os, the parameter of K(7},) is recommended as a better crystallization crite-
rion. It is considered that spinodal decomposition occur primarily and result in an interlocking phase separation on
cooling of glass, metastable droplet phase separate by nucleation and growth mechanism upon reheating process, then,
“anhedral” crystallization takes place and inherits the morphology of the original phase separation. Consequently, the
crystallization model of LAST glass-ceramics is put forward successfully.
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Table 1 Composition of LAST glass-ceramics (wt%)

Sample Li,O ALO, Sio, Ta;0s
mol% wt%
LASTO 8.10 27.40 64.50 — —
LAST2 6.99 23.96 56.35 2.0 12.70
LAST4 6.19 21.15 49.77 4.0 22.89
LAST6 5.50 18.84 44.29 6.0 31.28
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Fig. 1

DTA curves of LAST glasses with different contents of Ta,Os at heating rate of 5-20°C/min
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Fig. 2 XRD patterns of the LAST glasses crystallized at dif-
ferent temperatures for 1h
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Fig. 3 SEM image of LAST2 glass-ceramics crystallized at
1000°C for 1h
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Fig. 4 SEM micrographs of LAST4 glass-ceramics crystal-

lized at (a) 850°C and (b) 900°C for 1h
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Fig. 5 Plots of In(7,%/f) vs /T, for LAST glasses in
non-isothermal Kinetics calculation

R2 LAST HIBMIEFEMENNFSH
Table 2 Non-isothermal crystallization Kkinetics values of E,
n, v and K(T,) for LAST glasses

Sample  E/(kJ-mol™) n v/min™! K(T,)
LAST2  297.73£12  1.76£0.07 3.4x10""  0.0843
LAST4  234.83+3 2.84+£0.04  5.0x10°  0.172
LAST6  218.66+5 3.39+0.08  1.7x10°  0.201
-O-Si"to- -O-§j*0-
O O, //0

-O-ng) 0-5i*05i*0- + ﬁf = -O-§j"*0Ta" 0§} 0~
o}

II
[§)
Kl 6 Ta,0s 2 5 W88 M 48 T J ¥ LAST B85 45 44

Fig. 6 Network structure of LAST glass with Ta,0Os as a glass
former
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Fig. 7 SEM micrographs of LAST4 glass heat-treated at 850°C
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