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ALEd e Bx ®stgo] ZA 7‘*1‘4211 1250°C ol 3olME 58 %) F7H&°] FaEAth ALO7F J7hs
2] ke AJHE 1275°CAlM A" 7S cristobalitedo] FE A1 9FH mullite(3ALO; 281042 2% ?}qugiz, o
FAE2 hematite(Fe,05)E 2B ER] ko) dfo] o3 AR EE 24YS st 9 ALO 15wi% H7HE A
He] 79, 1275°ColA] cristobalite= $H3 AEE 2 mullite’do] T = Z“O] |, hematite 3o UF ALO,9} WHE
3te] hercynite(FeALO, 3 Bdste fd ATl BA ¥& ALE BEAHJAT olde] Z#E7E Clay-Dust7ol
ALOE 718l e dAFH B4 2 AAY FFE HIANAZTOEN AHEA ] ¥MIE S A A 22w
AE Wile a7 JE Aoz BAHAY.

ABSTRACT

The effects of Al,O5 addition upon the sintering range of clay-EAF dust (the specified wastes produced from steel making process)
system body which would be used as a constructing bricks were investigated. The slope of apparent density to sintering temperature
decreased for Clay-dust body containing 5~15 wt% Al,O; sintered at 1200—1250°C, and the absorption(%) of specimen sintered
above 1250°C decreased due to the formation of open pores produced by pore bloating. For the specimen without any Al,O; addition
sintered at 1275°C, the major phase was cristobalite, the small amount of mullite (3A1,05 2Si0,) formed and the hematite (Fe,03)
remained. In the Clay-dust system body containing ALO; 15 wt%, however, the cristobalite disappeared and the major phase was
mullite. Also the part of Al,O; reacted with hematite to form hercynite (FeAl,O,). From the these results, addition of Al,O; to Clay-
dust system body enlarges a sintering range; decreasing an apparent density and absorption slop to sintering temperature owing to
consumption of liquid phase SiO, at higher temperature and gas-forming component Fe,O; at reduced atmosphere which would
decrease an amount of liquid formed and increase the viscosity of the liquid produced during the sintering process.
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Fig. 1. Composition point of specimens in Si0;-Al,05-Fe,;0;
system.
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Table 1. Chemical Composition of Raw Materials (wt%)
Composition SiO, AlL,O4 Fe,O5 Ca0O MgO Na,O K,0 MnO ZnO Others 1L.*
Red Clay 64.8 17.7 72 0.2 0.7 0.2 1.8 - - 3.8 3.6

Dust** 5.5 2.7 427 4.2 1.0 33 23 2.3 10.0 1.0 25.0

*LL. is an ignition loss.
**Dust is produced from a certain steel-making company.
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Fig. 2. (95-x)Clay-5dust-xAl,O; system body at various
sintering temperature; (a) apparent density and (b)
absorption.
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Fig. 3. X-ray diffraction patterns at various sintering tem-
peratures for 2 h of (a) 90Clay-10Dust (wt%) and (b)
75Clay-10Dust-15A1,0; (Wt%) system bodies.
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Fig. 4. SEM micrographs of free surfaces for Clay-Dust system
bodies containing of (a) 10 wt% and (b) 20 wt% EAF
dust. Sintering temperature is 1225°C. The micrograph
(c) is magnified by 10,000 of the specimen (b).
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Fig. 5. SEM micrographs for 95Clay-5Dust specimens sintered for 2 h at (a) 1225°C and (b) 1250°C. The left side is for cross-section

and the right side is for free surface.
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(b)
Fig. 6. SEM micrographs of fractured surfaces for the Clay-
Dust body containing Al,O; of (a) Owt% and (b)
15 wi%. Sintering temperature is 1275°C. The arrows
shown in (a) indicate open pores.
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Kyonggi U. SEI 50kv X 2500 10um WD 10.0 mm

Fig. 7. SEM micrographs of fractured surface for 90Clay-
10Dust specimen showing rib mark and hackles which
is typical evidences for the fracture morphology of
glassy phase. Sintering temperature is 1275°C.

Clay-Dust-ALO;Al AlHo} thdled AZALEY WE 1
ATz WM3HE SEMO 2 #A3sle Fig. 8o YT
AJEY ALO:9 SHEE 15wiol™ AgmoFel ZAL

499

(b)
Fig. 8. Microstructures of 75Clay-10Dust-15A1,0; (wt%) system
body sintered at (a) 1100°C and (b) 1275°C. The needle-
like crystals are mullite.
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