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Influencing factors and improvement measures of vanadium-titanium
pellet gas-based shaft furnace production process
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Abstract: China has abundant vanadium titanomagnetite resources but the traditional blast furnace-converter process has
such problems as long process flow poor comprehensive utilization effect of resources high energy consumption and large
environmental pollution. The gas-based shaft furnace direct reduction-electric furnace melting process provides a new way
for the clean and efficient utilization of vanadium titanomagnetite. Direct reduction cage test for vanadium titanium pellet
ore gas-based shaft furnace is conducted the direct reduction status and pellet quality of vanadium titanium pellet ore in
actual production are researched and the corresponding improvement measures are proposed. The results show that the
compressive strength of vanadium-titanium pellets is one of the factors affecting the production of gas-based shaft furnaces

and its high low-temperature reduction pulverization rate and reduction expansion rate are also important factors leading to
serious pulverization and poor appearance and morphology of direct reduced iron ( DRI) which has become a limiting link
in the production of gas-based shaft furnaces. Due to the special mineral composition of vanadium-titanium pellets its
reducibility is poor and the metallization rate of DRI production is low. By adjusting the operating system of the gas-based
shaft furnace by increasing the inlet temperature of the gas-based shaft furnace and improving the reducing atmosphere the

metallization rate of the DRI can be improved. The cage test provides a direction for improving the metallurgical properties
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of vanadium-titanium pellets and the operation system of the shaft furnace should be optimized in the future to further
improve the reduction efficiency.
Key words: vanadium titanium pellet ore; gas-based shaft furnace; low-temperature reduction pulverization; reduction

expansion; metallization rate
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Table 1 Main chemical components of coke oven gas and finished DRI %
DRI
H, CH, co Co, N, H,0 TFe Si0, Ca0 MgO TiO,

55~62 18~22 <80 <20 <7.0

<1.0 94.0~94.5 89.0~89.5 2.5~3.0

2.5~3.5 <0.7 <0.6 <0.7
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Table 2 Main chemical composition and compressive strength of the samples
( ) 1% /
TFe Si0, Ca0 MgO Tio, Cr Vv, 0, Al 0, (NP
54.97 4.24 0.59 1.42 9.34 0.216 5 1.014 3.55
: 54.99 4.29 0.59 1.42 9.27 0.2156 1. 000 3.51 068
2 55.63 2.52 0.43 1.53 10.79 — — 3.39 2 060
3 55.39 2.71 0.41 1.48 9.95 — — 3.12 2763
67.03 2.16 0.43 0.51 0.34 — — 0.54 2 654
3 DRI ( )
Table 3 Main chemical composition and related indexes of DRI produced from the samples %
TFe C Sio, Ca0  MgO TiO, ALO, <3.15 mm ( )
1 61.02 41.57 68.13 2.63 4.54 0.64 1.65 11.15 4.35 8.2 8.3
2 82.08 57.90 70.54 3.02 3.51 0.63 1.8 12.02 4.05 30.8 5.4
3 73.01 51.56 70.62 3.13 2.79 0.52 1.80 12.27 3.98 41.2 4.1
94.52  84.72 89.63 3.10 2.8 0.51 0.61 0.48 0.66 63.3 2.8
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Fig. 4 Adjustment of raw material ratio of high titanium pellets %
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