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Abstract The glass-ceramics containing bottom ash (B/A) which was a by-produced from an electrical power plant was
fabricated and its crystalline phase, microstructure and mechanical properties were analyzed. At first, the glass was
fabricated by adding modifier oxide Li,O to lower the melting temperature of coal bottom ash. The glass obtained was
heat-treated by using a 2-stage process to crystallize, that is to say, to increase the degree of crystallization in the glass-
ceramics, the first heat treatment for nucleation was performed followed by the secondary one for the growth of nucleates.
The main crystalline phase formed in the glass-ceramics was fspodumene and the secondary phase was Li,Si0O,. It was
recognized that the degree of crystallization of glass-ceramics was increased with a holding time of the secondary heat
treatment stage. In the case of the specimens hold up to 3hour, the crystallization was not completed and the
microstructures and morphologies of crystalline phase were not uniform. In the specimens of holding time over 9 hours, the
cracks were generated inside of it, so its compressive strength would decrease due them. In conclusion, it was able to
obtain the optimum condition to fabriate the glass-ceramics having the properties of high crystallization degree, uniform
microstructures and morphologies and the high mechanical strength.
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Table 1
Weight percent of constitutional oxides of calcined coal bottom ash (B/A) and glass specimen
Oxide g0, po, O, TO, ALO,
Calcined B/A 58.6 0.1 0.4 1.7 23.9
Glass 498 0.1 0.3 1.4 20.3

104 0.3 0.6 1.0 2.8 0.1 0
8.8 0.2 0.5 0.9 24 0.1 15.0
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Table 2

The glass transition temperature (T,) and crystallization tem-
peratures (1)) analyzed from the DTA curves measured with
various heating rates for the glass specimen

Tg Th Tr Tes
5°C 506 668 753 823
10°C 504 664 755 816
15°C 493 651 784 -
20°C 492 636 746 -
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Fig. 1. Heat treatment schedule for glass-ceramics. (a) 2-stages
heat treatment consisting of nucleation and growth steps. (b) 1-

stage heat treatment in which nucleation and growth steps are
overlapped.
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Fig. 2. Relationship between T, and T, measured from the
DTA for the glass-ceramics.
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Fig. 3. XRD patterns of glass-ceramics fabricated by 2-stage

heat treatment with various holding time 1~9 hr. The graph at

the bottom showed the peaks for the glass-ceramics fabricated
by 1-stage heat treatment at 668°C/5 hr.



OMHTE AR EE )]

o] WH AEYFE A3l 23 wdva LrE
oItk BEe] ) ]
620°CE HoW A ZAAY L%7} =oldt), wahA
2o P 2w 620°Co|H olol] W HAe A
PAFLEE 640°CE SR HYTH

WY X3000 Tum

1hr

Kyunggil)

Kyunggitl oKV X3000  tum WO

Fig. 32 620°CollA 12} gAjste] sPAde AjZl Al
Hell thated 640°CollA 23} EAE Ale‘ o] AR
S WHER slo] AxE AJHe] XRD &4 Aot} 4
4L Bspodumene®] TAFOZ UERGA, Li,SiOF H-
249 Aoz veiyth 194 Az (Fig. 1(b)]2
2 Az" AR Fulze] ot 2vkA dxjEl 9y

SEI 100KV X3,000 i WD 10.0mm

100KV X3,000 W 100mm

9hr

Fig. 4. Microstructures observed by SEM for glass-ceramics heat treated at crystal growth temperature, 640°C with various holding
time after nucleated at 620°C for 2 hr. The specimens was treated with 2 % HF solution for 1 min before observation.
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Fig. 5. Compressive Strength of glass-ceramics as a function of
holding time at the crystal growth stage.
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