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Abstract; With the consumption of high-quality iron ore resources, the grade of iron ore available to iron
and steel enterprises gradually decreases. Therefore, high alumina iron ore resources have attracted more
and more attention. However, high alumina materials in the smelting process in the blast furnace will bring
a series of problems, such as viscous slag iron, low furnace temperature, and smelting safety issues. From

the perspective of blast furnace slag, this paper analyzes the effects of Al,O; mass fraction on equilibrium
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phase, melting temperature and phase precipitation temperature of blast furnace slag, as well as the
changes of liquid phase zone and viscosity of high alumina slag by using FactSage thermodynamic
software. The results show that 1) when the slag is of low alumina (5% to 10%), with the increase of
Al, Oy content, the melting temperature of slag increases, and the precipitates are feldspar phase and pure
material phase. The viscosity of blast furnace slag increases slowly. The content of SiO, in slag is large, and
the viscosity of slag is too high, which is not suitable for blast furnace smelting. 2) When the slag is of
medium alumina (10% to 15%), with the increase of Al,O; content, the melting temperature of the slag
increases, and the precipitates are spinel phase, feldspar phase and pure material phase. The viscosity of
the blast furnace slag increases slightly when the content of alumina is low. The Al, O; content has little
effect on the properties of the blast furnace slag, and the increase of the binary basicity of the slag has an
obvious effect on the decrease of the viscosity of the blast furnace slag. 3) When the slag contains high
alumina (15% to 30%), with the increase of Al, O, content, the melting temperature of the slag increases,
the precipitated phases are spinel phase, feldspar phase and pure material phase. The viscosity of the blast
furnace slag increases at a rate of 0.011 Pa-s/%. In order to ensure that the solid phase precipitation
temperature and viscosity of the slag meet the normal blast furnace smelting requirements, it is suggested
that MgO/Al, O; should be in the range from 0.4 to 0.5, the binary alkalinity R, range should be between
1.1 and 1.3, and the mass fraction of TiQ, can be appropriately increased to about 5% in neutral
atmosphere.
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Table 1 Slag system components %

P w (Ca0) w (S103) w (AL O3) w(MgO) w (Ti10;)
1 46.64 38.86 5 8 1
2 43.91 36.59 10 8 1
3 41.18 34.32 15 8 1
4 38.45 32.05 20 8 1
5 35.73 29.77 25 8 1
6 33.00 27.50 30 8 1
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Fig. 1 Equilibrium phase diagram of slag system with different w(Al, O; )
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Fig. 3 Variation of precipitated temperature of each phase with different w(Al,O;) in slag system
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Fig. 4 Liquid phase projection of slag system

Ca0-Si0,-A1,0,-MgO-Ti0,-0,

PEWHBEZE, p(0,)=0.021 MPa, m(Mg0)/m(Z)=0.08, m
m(Ti0,)/m(Z)=0.01, Z=(Ca0+8i0,+AL0,+Mg0+Ti0,), 0.101 MPa thtSage

CaO

T/°C
I 1 600

1575
1550
1525
1 500
1475
1450

1425

1 400

06 05 04 03 02 O Sio,
evipd

Bs5 BRNEERZBEE
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Fig. 6 Viscosity change curve of slag system with different w (Al O;)
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Table 2 Components and contents with different MgO/Al, O,

% w(CaO) /% w(Si0)/ % w(MgO)/% w(ALO) /% w(MgO) /w (Al O;)
1 41.24 34.36 5.4 18 0.3
2 40.25 33.55 7.2 18 0.4
3 39.27 32.73 9.0 18 0.5

4 38.29 31.91 10.8 18 0.6
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Table 3 Components and contents with different R,
G w (Ca0)/ % w (Si0,) /% w(MgO) /% w(AL O/ % R,
1 36.00 36.00 9 18 1.0
2 37.71 34.29 9 18 1.1
3 39.27 32.73 9 18 1.2
4 40.70 31.30 9 18 1.3
®4 BTOERASRESE
Table 4 Components and contents of BF slag with w(TiO, ) %
i w(Ca0) w (S10;) w(MgO) w(ALO;) /% w (Ti0;)
1 38.18 31.82 9 18 3
2 37.09 30.91 9 18 5
3 34.36 28.64 9 18 10
4 31.64 26.36 9 18 15
5 28.94 24.09 9 18 20
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Fig. 7 Variation of solid phase precipitated temperature and viscosity of slag system with different MgO/Al, O,
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Fig. 9 Variation of solid phase precipitated temperature and viscosity of slag system with different w (TiO, )
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