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Fig. 1 Phase diagram of TiO,-Ti,0;-FeO ternary slag
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Table 1 Chemical composition of high titanium slag (mass

fraction, %)

TiO, Ti,04 FeO MnO CaO
55.441 35.172 2.417 1.245 0.177
MgO SiO, Al O; Cr,05 710,
0.861 2.104 1.824 0.058 0.186

# 2 TiO,-Ti,05-FeO =tk RFHEHMIT &
Table 2 Simulation scheme of viscosity of TiO,-Ti,05-FeO

ternary slag
Mass fraction/%

. TiO, Ti,0; FeO
61.56 36.94 1.50

61.25 36.75 2.00

0.36 60.94 36.56 2.50
60.63 36.37 3.00

60.31 36.19 3.50

60.49 38.01 1.50

60.19 37.81 2.00

0.37 59.88 37.62 2.50
59.57 37.43 3.00

59.27 37.23 3.50

59.42 39.08 1.50

59.12 38.88 2.00

0.38 58.82 38.68 2.50
58.52 38.48 3.00

58.22 38.28 3.50
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Table 3  Precipitation phase and its mass fraction of

Ti0,-Ti,03-2.5%FeO ternary slag

Mass fraction/%

Temperature/'C

Ti,0\; TigO,, TisO,
1680 1.8298
1675 9.2168
1670 15.054
1665 25.348
1660 30.968
1655 3548
1650 39.192
1645 32.672 13.441
1640 24.986 27.488
1635 19.061 38.345
1630 14.36 46.983
1625 10.544 54.016
1620 7.3887 59.852
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Fig. 7 Effect of solid phase mass fraction on relative viscosity

of Ti0,-Ti,0;-FeO ternary slag system
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Fig. 8 Experiment and simulation results of viscosity of

Ti0,-Ti,05-FeO(R=0.37)
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Thermodynamic simulation of viscous flow
characterisitics of TiO,-Ti,O;-FeO ternary slag

ZHANG Ping', MA Wen-hui', ZHANG Shi-ju"% LEI Yun', WEN Jian-hua'

(1. School of Metallurgy and Energy Engineering,
Kunming University of Science and Technology, Kunming 650000, China;

2. School of Resources and Environmental Engineering, Panzhihua University, Panzhihua 617000, China)

Abstract: The viscous flow characteristics of high titanium slag at high temperature are one of the key factors of slag
iron separation. Based on the Einstein-Roscoe equation, thermodynamic simulation of TiO,-Ti,O3-FeO ternary slag
viscosity was studied using FactSage® software, and the effects of temperature, FeO content, reduction degree and solid
particles on the slag viscosity were studied. The results show that the method can simulate the change of the viscosity of
TiO,-Ti,05-FeO ternary slag. The increase of FeO content and reduction degree has the effect of reducing melting
temperature and viscosity of TiO,-Ti,03-FeO ternary slag. After the TiO,-Ti,O;-FeO ternary titanium slag is completely
melted, the increase of temperature has little effect on slag viscosity, and the viscosity is about 110—130 mPa-s. When the
temperature is lower than melting temperature, TiO,-Ti,O;-FeO ternary titanium slag will precipitate solid particles, and
the precipitation process is carried out in stages, and with the decrease of temperature, the precipitation will increase and
the viscosity will sharply increase. TiO,-Ti,O3-FeO ternary titanium slag has obvious short slag characteristics.

Key words: high titanium slag; viscosity; FactSage® soft
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