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Research on theoretical combustion temperature control of V-Ti
magnetite blast furnace smelting
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Abstract: The theoretical combustion temperature in front of the tuyere is one of the important paramet-
ers for evaluating the thermal state of the blast furnace hearth. On the basis of the traditional theoretical
combustion temperature calculation model, the influence of ash content, unburned coal powder, and
Si0, gasification rate on the theoretical combustion temperature was comprehensively considered, and
the theoretical combustion temperature calculation model was revised. The research results indicate that,
the influence of factors ignored by traditional calculation models on the theoretical combustion temper-
ature ranges from 53 to 55 °C. The influence of oxygen enrichment rate, coal injection rate, blowing hu-
midity, air temperature, coal fuel rate, coal preheating temperature, ash content, and SiO, gasification
rate on the theoretical combustion temperature decreases in sequence. The suitable theoretical combustion
temperature control range for the blast furnace at Panzhihua Steel & Vanadium Co., Ltd. is 2 160~2 320 °C.
And under the condition of constant blowing humidity, the suitable control range for the theoretical
combustion temperature is 2 220~2 280 “C. After applying real-time online calculation of theoretical
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combustion temperature to the regulation of blast furnace production operations, it effectively promotes

Key words: blast furnace, theoretical combustion temperature, calculation model, revise
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Fig.1 Theoretical combustion temperature calculation model
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Table 1 Heat capacity coefficient data of commonly used
gases in ironmaking
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Fig. 2 Theoretical combustion temperature calculation
flowchart
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Table 2 Compositions of coke and pulverized coal injection %
) KAy
[EH5EC YRSy Koy K4y -
Ca0 Sio, MgO ALO;,
i394 86.14 1.27 12.75 4.49 53.61 1.95 23.82
TR 76.81 12.21 12.52 0.50 7.14 47.61 2.98 22.35
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Table3 Element content and calorific value of coal injec-
tion
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Table 4 Relevant blast furnace operating parameters

Kt/ KR/ [=E=0:0) SR/ I et/ FEL/ L/ TR/ TRk be/ H =t/
(m*min™") C (m*h™) (gm™) (th™) (kgt™h) (kg-t™) C % t
3000 1210 3500 9 15.8 440 110 60 80 3350
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Table 5 The influence of various variables on the theoret-
ical combustion temperature
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Fig. 3 Calculation results of theoretical combustion tem-
perature calculation model before and after correc-
tion
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Table 6 Theoretical combustion temperature control range of steel enterprises in various countries
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Fig. 4 Theoretical combustion temperature change of 1’
blast furnace of Pansteel
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Fig. 5 Statistics of air moisture content in Panzhihua
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Fig. 6 Changes in oxygen enrichment rate (a) and coal injection ratio (b) of blast furnaces of Pansteel
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Fig. 7 The influence of hot-blast temperature on theoret-
ical combustion temperature
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Table 7 Matching scheme for oxygen enrichment rate,
coal injection, and air blast humidity
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Fig. 8 The influence of oxygen enrichment rate on theor-
etical combustion temperature
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Fig. 9 The influence of coal injection ratio on theoretical
combustion temperature
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Table 8 Main technical and economic indicators of blast furnace before and after the theoretical combustion temperature

was put into operation in 2018 at Pansteel
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L
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w3’ 2.179 2315 580.4 573.6 -6.8
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