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Change rule of top gas circulation in blast furnace gas injection
process
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(1. College of Metallurgy and Energy, North China University of Science and Technlogy, Tangshan 063009, Hebei,
China; 2. Ironmaking Department, Hebei Iron and Steel Group Tangshan Iron and Steel Company, Tangshan 063009,

Hebei, China)

Abstract: The new technology of blast furnace coal injection combines traditional technology of blast furnace with gas-
making furnace and achieves a rational use of top gas through top gas recycling. The results show that with the increase
of the cycle time, the amount of coal required increases, the content of H, and CO in the gas-making furnace increases,
and the total heat input and heat budget of blast furnace decrease. With the volume fraction of H, and CO in the top gas

increasing, the volume fraction of N, and CO, decreasing and the circulation of gas, the gas composition is basically un-

changed, and the optimum running state of the blast furnace is guaranteed.
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Fig. 1 Calculation flow of top gas recycling
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Table 1 Elements of coal composition %
C H (6] N S A M
69.78 5.20 10 8.51 0.10 6.20 8.59

e AN s MK
F2 WFIUESES (FRHE)

Table 2 Composition of top gas %
H. Cco CO, N, CH, H.O
2.83 22.00 23.22 50.90 0.30 0.75
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Table 3 Result in different top gas consumptions of BF

Y/ P
S B m? R~y AT H A VEL R /€
S /m M /kg PN/ PR/ C
PAR/m? CO/% H./% No/%  CHJ/%

0 105 277.20 46.11 12.69 41.20 0 2967 637 1200
50 162 467.02 47.07 12.00 40.90 0.03 4588 639 1200
100 219 656.85 47.47 11.71 40.77 0.05 6 209 640 1200
150 276 846.67 47.70 11.55 40.70 0.05 7 830 641 1200
200 333 1036.50 47.84 11.45 40.65 0.06 9451 642 1200
250 390 122633 47.94 11.38 40.62 0.06 11 072 643 1200
300 447 1416.15 48.01 1133 40.60 0.06 12 693 644 1200
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Fig. 2 Relationship between amount of blast furnace gas 29.4 m, 5 XU 4 3 000 m¥/t(Fe) , A~ [E i R H 4k

and gas composition as well as coal content of gas-making
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Table 4 Calculation result of gas-making furnace in different cycle time

THER SRS pres
\ M /kg PN /KT o

I} fH/s AR /m? CO/% H./% No/% CH./% W C
50.05 219 656.85 47.47 11.71 40.77 0.05 6209 640 1200
100.10 265 761.76 48.01 12.51 3945 0.03 7 504 695 1200
150.15 265 761.76 48.04 12.55 39.38 0.03 7 504 686 1200
200.20 265 761.76 48.04 12.55 39.38 0.03 7 504 686 1200
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Table 5 Calculation result of blast furnace in different cycle time

o A E s 22
AR ] /s L ON=VI 9]
PR m? Jii/kg /] LA/ %
50.05 545.31 700.36 3131708 117 263 3.74
100.10 545.31 700.36 3131284 94 816 3.03
150.15 545.31 700.36 3131272 93 703 2.99

200.20 545.31 700.36 3131272 93 703 2.99
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Table 6 Composition of furnace top gas in different cycle time

JUR IR
EENGIEIR
AR/m’ CO/% H./% CO»/% No/% CH./% H,0/%
50.05 1 255.64 3.99 3.10 39.12 50.09 0.26 3.44
100.10 1255.64 4.33 3.29 39.00 49.57 0.25 3.56
150.15 1 255.64 4.35 3.30 38.99 49.54 0.25 3.57
200.20 1255.64 4.35 3.30 38.99 49.54 0.25 3.57
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Fig. 4 Relationship between cycle time and

composition of top gas
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Fig. 5 Relationship between cycle time and heat income
as well as heat payment balance of blast furnace
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