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Comparison of fusion characteristics between vanadium-titanium ore
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Abstract: With the tightening of the restrictions on imported ore powder and the increase in prices the contribution rate of
domestic ore powder to crude steel production is increased year by year and the efficient development and utilization of the
abundant vanadium-titanium magnetite resources in Panxi region of China has attracted the attention of steel
enterprises. Such fusion characteristic index values as softening temperature hemispheric temperature flow temperature and
softening interval are used to approximately characterize the liquid phase formation and flow characteristics of ore powder

and the fusion characteristics of mixed vanadium-itanium ore powder and four kinds of imported ores are tested under the
condition of constraining SiO, mass fraction and alkalinity ( binary alkalinity of 2. 0) while the fusion characteristics of
vanadium-titanium ore powder and imported ore powder are compared by phase diagram analysis and mutual matching

test. The results show that the fusion characteristics of different kinds of iron ore powder are different and the softening
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temperature of the three kinds of vanadium-titanium ore powder of Heigutian Ruihe and Baicao powder is not higher than
1 350 C and the hemispheric temperature and flow temperature are not higher than 1 410 and 1 490 °C respectively
which is more conducive to low-temperature sintering production. The softening temperature hemispheric temperature flow
temperature and softening interval of vanadium-titanium ore powder mixed with 15% Heigutian powder + 55% Ruihe
powder +30% Baicao powder are 1 332.5 1382.5 1470.5 °C and 138 °C respectively. The incorporation of No. 1 and
2 of Australian ore is favorable to the fusion characteristics of vanadium-titanium mixed powder; when the ratio of Chilean
ore powder exceeds 20% or Brazilian ore powder exceeds 50% the liquid phase of the mixed ore powder is difficult to
generate and the fluidity becomes poor which negatively affects the quality of the sinter. After a fixed mixed vanadium—
titanium ore powder is used with imported ore power the fusion characteristics of the mixed ore powder can be
complementary and superimposed.
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Table 1 Main chemical composition of vanadium titanium powder and imported ore %
TFe Sio, Al, O, MgO CaO V, 05 TiO,
A 55.70 3.19 2.82 2.00 0.88 0. 62 11.43
B 55.35 4.06 3.16 2.17 0.93 0. 66 10. 37
C 55.83 3.68 2.64 2.18 1.05 0. 65 11.23
D 55.87 4.24 3.35 2.68 0.73 0.71 8.86
E 57.42 3.56 2.44 2.10 1.38 0. 67 8.61
F 60.75 2.70 2.39 1.54 0.77 0. 69 6.79
G 58.26 3.36 2.18 2.26 1.25 0. 68 8.56
H 54.01 5.53 2.44 2.96 1. 65 0.56 9.25
I 62.71 5.91 1.57 0.10 0.12 0.10 0.13
J 1 62.18 3.68 2.38 0.10 0.10 0.01 0.17
K 2 59.52 5.39 2.50 0.10 0.10 0. 10 0.16
L 63.99 4.80 0. 81 1.73 1.64 0.45 0.39
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2 The softening temperature hemispheric temperature
flow temperature and softening interval of
vanadium-titanium ore powder and

imported mineral powder C
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Fig.3 Softening temperature hemispheric temperature and flow temperature of powder matching
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