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Microstructural analysis of coal bottom ash-Na,O-Li,O system glass-ceramics
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Abstract The glass-ceramics composed of coal bottom ash produced from a thermal power plant, Na,0 and Li,O as a
flux agent and TiO, as a nucleation agent were fabricated and its microstructures were analyzed. The nepheline was a
major crystal phase in the glass-ceramics fabricated and its amount increased with TiO, addition. The glass-ceramics
without TiO, addition had the thick surface crystals induced by a surface-crystallization mechanism and no crystal in the
interior matrix. The surface crystallization, however, was restrained and the interior matrix was completely crystallized
showing dendrite shape spread with fine particles <1 um when added with TiO, above 4 wt%. For the glass-ceramics
containing 6 wt% TiO,, the 5 pm-long dendrite crystals were interlocked each other which could suppress the crack
propagation effectively at the external loading applied.

Key words Coal bottom ash, Glass-ceramics, TiO,, Nepheline, Bulk crystallization, Surface crystallization

ek wheb-Na,0-Li, 07 243k §ele] w7z #4

a7

771t A wgstat, 79, 443-760
(2008 129 29 )
(20099 19 129 4ALehE)

I uAFRE A5G Y. AlEY FAAXAS nepheline©| $13L, TiO,7F H7MgE uweh

nepheline 2747 B&°] S7HE AT TiO,7F H7HEA] &2 AlHe WA} 7] 23l 44| (dendrite) FEl ] 27 Fo]
5§ BAdE ARl A AAHA &tk 28y Tio, A7Fo] 4% ooz F7iEH, xHAA ] 7]

T dAE EHAAZe] FAVE sl Ul B2 AFEE HolHAer sl 1 um o3 Z719 mPAE &
A AFEATE 53] 6 %] Tio,7t A7 2 skfe] UlFole dolzt sumsl A 250 A2 A7 g B
o, o]t rA TR YRZHRE FFS /XS W HAHE dE] HAAE aHHOZ AT F Y AR oA

A},

LM &2 A B Arletel F 243l B-spodumene B=
nepheline?l 2743} F2l58 AXsh= 34 2 A

d sl dbdAERE AR E Hele et B o #3 AEHE Iagk vk o9, 10].
o o]2H, o]FolA 80 %E A= WAkAle] F$- £ A7 e el -Na,0-Li,0dl 2A3F2E
Ojto] =3k zdstE] AT, vl wdgkAe]  AERSel le], IFAA TiO, H7FEFE 0~6 % W
EA|, AdsA] ek 24 9 FEE Qste] -89 2 3] Al mMTRE oY wleR sl 1
<= 10 ZF vFEAlE o] e AEATS BATOEA, e nieAE 443}
A3}t felE Alxste] QlztiE| ey AS)Fel frel AFoE <8 A3t sk=tl a3 oy 75
s7] fIgh A7t 2as] xlEo] frh4-8]. AR o] dxstarat g
AT = Aol Na,0, CaO, Li,0 52 &

oko_%

(o2
tilo
=
¥2

&
=
by

b

olo

"Corresponding author 2. g?:'! %I'E,'

Tel: +82-31-249-9767

Fax: +82-31-244-8241

E-mail: sgkang@kgu.ac.kr 2 Aol AREE Mg viele 1Al &4 Y 31



26 Seunggu Kang

Table 1

Composition of coal bottom ash and glass-ceramics. The component oxides are classified base on glass-networking ability as a former,

intermediate and modifier

(Wt%)

Oxid Network Former Intermediate Network Modifier Nucleation agent
xide grou
sroup SiO, P,0O; ZrO, TiO, ALO; Fe,0, Na,0O K, O MgO CaO MnO Li,0 TiO,
Calcined B/A* 586 0.1 0.4 1.7 239 104 03 0.6 1.0 28 0.1 0 -
Glass-ceramics 47 0.1 0.3 14 192 83 14 0.5 0.8 22 0.1 6 0~6

*B/A = Bottom Ash
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Fig. 1. Low magnification (x 150) view of cross section for the bottom ash-Na,O-Li,O glass-ceramics with various TiO, content.
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Fig. 2. Magnified pictures of surface crystals grown by a surface-crystallization mechanism for the bottom ash-Na,O-Li,O glass-
ceramics without TiO, content.
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Fig. 3. Magnified pictures of surface crystals grown by a surface-crystallization mechanism for the bottom ash-Na,O-Li,O glass-
ceramics containing 2 % TiO, content.
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Fig. 4. Magnified pictures of surface crystals grown by a surface-crystallization mechanism for the bottom ash-Na,O-Li,O glass-
ceramics containing 4 % TiO, content.
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Fig. 5. Magnified pictures of surface crystals grown by a surface-crystallization mechanism for the bottom ash-Na,O-Li,O glass-
ceramics containing 6 % TiO, content.

Fig. 6. Magnified (x 1,000) view of internal matrix for the bottom ash-Na,O-Li,O glass-ceramics without TiO, content.
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Fig. 7. Magnified (x 5,000) view of internal matrix for the bottom
ash-Na,0-Li,O glass-ceramics containing 2 % TiO, content.
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Fig. 8. Magnified view of internal matrix for the bottom ash-Na,O-Li,O glass-ceramics containing 4 % TiO, content.
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Fig. 9. Magnified view of internal matrix for the bottom ash-Na,O-Li,O glass-ceramics containing 6 % TiO, content.
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