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Abstract The electrical arc furnace (EAF) classified as a special waste contains many flux components producing melts
during a sintering process, so it decreases the sintering temperature and improves the mechanical properties of specimens.
Increasing dust content in a clay-dust system brick, however, may cause the fraction defective higher due to the excessive
liquid produced. To control the liquid behavior produced during sintering process for the clay-dust system specimens, the
ALO; was added and the physical properties were analyzed. The microstructure for the clay-dust system body sintered with
ALO, became homogeneous and the overall size of pores decreased. Adding ALO; to clay-dust system body increased the
mechanical properties and the temperature of maximum strength increased as much as 50°C, and the apparent density
increased and the absorption decreased. The mullite (3A1,0,-2Si0,) was produced during sintering process by reaction of
ALO; and SiO, which could participate to liquid-producing-process and the viscosity of melts increased which was proved
by measuring a critical viscosity temperature (Tcv) therefore, the refractoriness of specimens were improved to lower the
fraction defective.
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Table 2

Composition of specimens (wt%)
Specimen LD. Clay Dust ALO,
5D-0A 95 5 0
5D-5A 90 5 5
5D-10A 85 5 10
5D-15A 80 5 15
10D-0A 90 10 0
10D-5A 85 10 5
10D-10A 80 10 10
10D-15A 75 10 15
20D-0A 80 20 0
20D-5A 75 20 5
20D-10A 70 20 10
20D-15A 65 20 15
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Table 1

Chemical composition of raw materials (wt%)
Composition Si0, ALO, Fe,0, Ca0 MgO Na,O K,O MnO ZnO Others IL.*
Red clay 64.8 17.7 72 02 0.7 0.2 1.8 - - 38 3.6
Dust** 55 2.7 427 42 1.0 33 23 23 10.0 1.0 25.0

*L.L. is an ignition loss.
**Dust is produced from a certain steel-making company.
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Fig. 1. SEM micrographs of clay-dust system specimens sintered at 1200°C/2 hr: (a) clay 100 % (b) 10D-0A (c) 10-5A (d) 10D-10A
and (e) 10D-15A.



The control of liquid phase behavior during sintering of Clay/EAF dust bodies 71

28
—e— 1250 °C

264 —m~ 1300 °C
> ]
g 24 0\ /I
[a]
g vs ‘/
g ] I
Q.
[«
<

2.0

1.8+

T T T H
0 5 10 15
ALO, Amount (wt%)
(a)
8
—o— 1250 °C
—n— 1300 °C

Absorption (%)
E-
)

®
T H ¥ {
0 5 10 15
Al 2O3 Amount (wt%)

(b)

Fig. 2. Physical properteis of 5D series specimens with vari-
ous ALO, content : (a) apparent density and (b) absorption (%).
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Fig. 3. Compressive strength of 10D series specimens with
various Al,O; content.
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Fig. 4. XRD results of 10D-0A and 10-15A specimens sin-

tered at (a) 1100°C and (b) 1275°C for 2 hr (O =mullite;
@ = quartz; [ 1 = hematite; Bl = hercynite; ¥ = corundum).
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Fig. 5. SEM micrograph of 10D-15A specimen sintered at

1200°C/2 hr.
0.06
.\
— 20D series
n
m
£ oo5-
©
[+ 4
© ]
u \ .
< l\- 10D series
i \
§ 0.04 .\ n
|
@ T . \\SDs.eries
0.03 Red Clay
T T T d T Y T
0 5 10 15
ALO, Amount (wt%)

Fig. 6. Basicity of clay-dust system specimens with various
Al O, content.
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