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Abstract: The blast furnace ironmaking process is one of the most energy-consuming processes in iron and steel
metallurgy. Under the call of the national policy of “carbon reduction and carbon reduction” , ensuring the stable and
smooth operation of blast furnace is an important prerequisite for energy conservation and emission reduction. The position
and shape of the blast furnace soft melt zone have an important impact on the distribution state of the gas flow in the
furnace and the stable anterograde of the blast furnace. The reducing atmosphere of the blast furnace under high oxygen-
enriched injection conditions is simulated ,and the softening droplet test of vanadium and titanium charge is carried out by
using a high-temperature droplet melting furnace under different reducing atmosphere conditions. The results show that with

the increase of oxygen enrichment, the volume fraction of CO in coal gas increases, the softening start temperature and

KB
E£WmAH:

EEREN:
BIEEE:

2023 -10 -28; f&E HHF: 2024 -03 -28

E XK 8RB F L B H (52274316) 5 [H 5 S 0F & 11400 95 Byt B (2022YFE0208100) ; His 4 Bk BIA X EH K
BHE %31 (2022A01003 ) 5 111 PG4 BHE F R LT “ #5855 H: 07 T H (ZDIBOS ) ; 42 #1449 51 & 1Rl v )
i H (202210700037 ) ; [ 4 4 A1 A BR A wlEHE L0115 51 H (2021ZXDO1)

B E(1988—) , 5, W LARIN , N BLBR ™ v Bk S s S5O L O T I A

A (1988—) 55 Hbz , N beigk AR 4 55 7 T ISR o



18 e 2t

Bk F49E HS5 W

softening end temperature of vanadium and titanium charge decrease, and the softening temperature range becomes

larger. When the CO volume fraction is increased from 30% to 45% , the temperature at the beginning of softening is

decreased by 72 °C ,the temperature at the end of softening is decreased by 43 °C ,and the softening temperature range is

expanded by 29 °C. After oxygen-enriched injection, the melting start temperature increases , the fluidity of the slag becomes

better, and the quality of the dripping matter increases. After oxygen-enriched injection,the soft melt zone of vanadium and

titanium charge shows a trend of “moving up and expanding” , the maximum pressure difference of the soft melt belt

gradually decreases, the air permeability is improved, the migration of Ti elements to the slag is enhanced, and the

migration of Fe elements to the slag is inhibited.
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Table 1 Chemical composition and basicity of vanadium-titanium sinter, pellets and coke ash used in the test
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Fig.1 Diagram of a high-temperature droplet furnace
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Table 2 Ratio scheme of reducing gas
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N, K% % 70 67 65 62 60 57 55
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Fig.2 Change of softening temperature of furnace burden
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Fig.3 Maelting performance change of furnace burden
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Table 3 Weight of droppings of furnace burdens

in each group
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Fig. 4 Pressure difference curve of soft melting process
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Table 4 Main chemical composition of slag %
CO R %0 CaO TiO, Si0, Al, 0, Fe, O, MgO MnO K,O Na, O
30 26. 349 23. 166 19. 203 11. 995 8. 175 7. 663 1. 449 0.352 0.287
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45 28. 699 25.228 19. 980 11.741 2.321 9.503 1.611 0. 251 0. 253
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