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Abstract

In EAF steelmaking industries, MgO content in slag increases due to the addition of dolomite flux to protect refractory lines
of furnaces and improve the desulfurization capability of slag. In addition, coal powder is injected in the molten steel bath to
increase the energy efficiency of the process. In this regard, the utilization of waste MgO-C refractory material as a flux was
examined because it has high amounts of MgO (>70%) and graphite carbon (>10%). A series of experiments were carried out
using industrial EAF slag with added light burnt dolomite and waste MgO refractory material from a Korean steel company.
The results for the addition of the two fluxes were similar in terms of slag basicity; therefore, it is expected that waste MgO-C
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refractory material can successfully replace dolomite flux. In addition, when the waste MgO-C refractory material was added as

flux, slag foaming phenomenon was demonstrated because of the reaction between the graphite from the refractory material and

iron oxides in the slag.
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Table 1. Classification of magnesite refractories

Classification Composition ranges

92%<Mg0<97%,
Si0,+ALO3<5%

70%<Mg0<87%,
Si0,+ALO0;<10%
5%<C<20%

80%<Mg0<93%,
5%<AL05<9%
Si0,<3%

65%<MgO<70%,
6%<ALOs<10%
8%<C<10%

65%<Mg0<80%,
7%<Cr,05<18%
Si0,+ALO3;<10%

1 MgO

2 MgO-C

3 MgO-AlLOs5 spinel

4 MgO-Alzo3-C

5 MgO-Cr,05-C
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Table 2. Chemical compositions of EAF slag, light burnt dolomite, and waste MgO-C refractory used in this study (carbon

content is extra one, and other contents are on the no carbon basis)

2t 88 WS FABIT A A3 242 XRD(X-

Fig. 1. Experimental conditions used in this study.

wt% CaO Sio, MgO ALO; MnO FeO C
EAF slag 22.67 22.09 11.64 12.93 5.99 19.40 0.038
Light burnt dolomite 62.15 1.92 33.97 0.95 0.08 0.51 8.48
Waste MgO-C refractory 5.92 8.06 72.78 10.40 0.11 1.67 15.3
:
r
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Fig. 2. Photographs of slag parts in the use of a graphite
crucible: (a) addition of a light burnt dolomite (before
and after crushing) (b) addition of a waste MgO-C
refractory material (before and after crushing).
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Table 3. Chemical compositions of EAF slag parts in the use of a graphite crucible, after additions of a light burnt dolomite and a

waste MgO-C refractory material

wt% CaO SiO; MgO ALO; MnO FeO B2

EAF slag 22.67 22.09 11.64 12.93 5.99 19.40 1.03

Addition of a light burnt dolomite 30.77 26.29 16.74 18.90 4.05 0.50 1.17
Addition of a waste MgO-C refractory material 29.07 27.96 21.51 15.21 4.11 0.17 1.04

Table 4. Chemical compositions of recovered metal parts in the use of a magnesia crucible, after additions of a light burnt

dolomite and a waste MgO-C refractory material

Intensity{a.u.)

2-theta(Deg.)

(a)

80

wt% Fe C Mn Cr Al Si
Addition of a light burnt dolomite 65.4 8.4 12.7 11.0 1.29 0.60
Addition of a waste MgO-C refractory material 65.3 7.7 133 11.2 0.89 0.88
3 1 Ca5(Mg 25k 55) (511 23l 705) 1 CaMgsio,
1 2 CaMgSio, 2 (Mgg,68Alg.32) (Al 8aMB0p,16)204
3 Ca,Mg(5i,0) 3 Ca;Mg(Si,07)
' ' 4 Mg,FsN

Intensity{a.u.)

1 4 213
RN
1 WM&J

50 80 70 80
2-theta(Deg.)

(b)

Fig. 3. XRD results of slag parts in the use of a graphite crucible: (a) addition of a light burnt dolomite (b) addition of a waste

MgO-C refractory material.
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Fig. 4. Photographs of metal part in the use of a graphite
crucible: (a) addition of a light burnt dolomite (b)
addition of a waste MgO-C refractory material.
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Fig. 5. XRD results of metal parts in the use of a magnesia
crucible: (a) addition of a light burnt dolomite (b)
addition of waste MgO-C refractory material.
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Fig. 6. Photographs of slag parts in the use of a magnesia
crucible: (a) addition of a light burnt dolomite (before
and after crushing) (b) addition of a waste MgO-C
refractory material (before and after crushing).
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Fig. 7. XRD results of slag parts in the use of a magnesia

crucible: (a) addition of a light burnt dolomite (b)
addition of waste MgO-C refractory material.
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Table 5. Chemical compositions of EAF slag parts in the use of a magnesia crucible, after additions of a light burnt dolomite and a

waste MgO-C refractory material

AL - AT 2d

- ol5e

o

wt% CaO SiO; MgO ALO; MnO FeO B2

EAF slag 22.67 22.09 11.64 12.93 5.99 19.40 1.03

Addition of a light burnt dolomite 25.75 20.62 15.80 14.14 6.09 12.53 1.25
Addition of a waste MgO-C refractory material 22.86 23.36 19.72 13.97 7.04 8.15 0.98

Table 6. Comparison of slag basicity between the two addition cases
material (*C=CaO, S=Si0,, M=MgO, A=AL,05)

of a light burnt dolomite and a waste MgO-C refractory

Graphite crucible Magnesia crucible Requirement
EAF Slag Light burnt | Waste MgO -C | Light burnt | Waste MgO -C for good 5
dolomite refractory dolomite refractory performance
C/S 1.03 1.17 1.04 1.25 0.98 1.0-14
(C+M)/S 1.55 1.81 1.81 2.01 1.82 >14
(C+M)/(S+A) 0.98 1.05 1.17 1.19 1.14 1.0-1.3
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Fig. 8. Effects of the basicity(B2) and the FeO content on the MgO content in the slag.
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