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Abstract The influence of CaO addition on the crystallization temperature, crystal types, and microstructure of L-A-S
(Li,0-A1,04-Si0,) glass-ceramics system fabricated from a coal bottom ash, produced at thermal power plant, was studied.
The glass transition and crystallization temperatures were shifted to the higher temperature position with increasing CaO
content in a non-isothermal analysis using a DTA. The major crystalline phases of L-A-S glass-ceramics system produced
were identified as B-spodumene (LiAlSi,O4) and eucryptite (LiAlISiO,). The glass-ceramics showed a bulk and surface
crystallization behavior at a time. With increasing CaO content, the PB-spodumene peak in XRD increased and some CaO-
related phases were formed. The surface crystal grown from the exterior to the center in glass-ceramics showed various
shapes by amount of CaO added. Some cracks were generated at the glass-ceramics containing CaO above 9 wt% due to
the mismatch of thermal expansion coefficients between a (-spodumene and CaO-related crystal phases.
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Table 1
Composition of raw materials

SiO, P,O, ZrO, TiO, ALO; Fe,0O; Na,0O K,O MgO  CaO MnO  Li,O
Calcined B/A* 58.6 0.1 0.4 1.7 23.9 10.4 0.3 0.6 1.0 2.8 0.1 0
BL10' 52.7 0.1 0.4 1.5 21.5 94 0.3 0.5 0.9 2.5 0.1 10

*B/A = bottom ash
'BL10 = bottom ash containing 10 wt% Li,O
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Fig. 1. DTA plot of glass containing various CaO content. The
symbols, ¥ and ¥V mean a glass transition and a crystallization
temperature respectively.

Table 2
Glass transition and crystallization temperature at different heating
rates

T, (K) T, (K)
BL10-C3 785 941
BL10-C6 792 957
BL10-C9 795 982
BL10-C12 799 995
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Fig. 2. XRD patterns of glass-ceramics with various CaO contents.
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Fig. 3. Microstructural observation for the interior part of glass-ceramics containing various CaO: (a) BL10-C3, (b) BL10-C6,
(c) BL10-C9 and (d) BL10-C12.
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Fig. 4. Microstructural observation for the crystals grown from a surface of glass-ceramics containing various CaO: (a) BL10-C3,
(b) BL10-C6, (c) BL10-C9 and, (d) and (e) BL10-C12.
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