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The effect of using limestone to displace some lime in converter on

dephosphorization efficiency, gas composition and oxygen lance position
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Abstract: Using limestone to displace some lime in converter can decrease the production costs of
steelmaking and reduce the emission of carbon dioxide. The industrial tests and thermodynamic analysis
were carried out to investigate the effect of limestone substitution ratios (18%, 19%, 20%, 25%, 28%,
29%, 39% and 41%) on the dephosphorization efficiency, converter gas composition and oxygen lance
position. The results show that better dephosphorization efficiency can be achieved when the limestone
substitution ratio is 25%, and the end point phosphorous content is 0.016 %, which is reduced by 47%
compared with the original process of 0.030%. Meanwhile, the moment of recovering the converter gas is
one to two minutes earlier than before, and the amount of recovered gas increases. Furthermore, the more

limestone is added, the earlier recovery time is. The results also show that the oxygen lance control position
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should be raised from 1.7 m to 1.8 m when using limestone to displace some lime in steelmaking.
Keywords: converter steelmaking; limestone substitution ratio; decomposition; dephosphorization

efficiency; converter gas composition; oxygen lance position
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Table 1 The experimental schemes
JEURHITA & /¢
IR
Bk Ak il YW IR A BRAShO BEAs Bk
0UJRTZ) 78 10 4 4.0 0.0 1.40 0.35 0
1 77 8 4 3.0 1.5 0.60 0.50 0
2 81 8 4 3.2 1.5 0.50 0.40 0.50
3 79 12 0 3.5 1.5 0.70 0.40 0.70
4 78 12 0 3.0 2.0 0.50 0.60 0.50
5 80 5.6 4 2.6 2.0 0.90 0.40 0.40
6 80 4 4 2.2 2.8 0.30 0.00 0.90
7 80 4 4 2.5 2.0 0.38 0.38 1.05

8 82 2 4 2.5 3.0 0.60 0.40 0.80




10 TR KXKFFER % 40 A

2 RBERRAWIE

2.1 AXRABRBEHEIESHT
A IRAT A mp e ol e A R i S, =X (D IR
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Table 2 Calculative conditions for the reaction(2)

e g/ C Peo Pcos w(P) fr Lr, 04 Ve, 04
vE Hl 1 300~1 650 0~1 0~1 0.05~0.50 >1 <1 107" ~10""
g 1 400 0.9 0.1 0.05 1 1 10"
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9 min, H 9 FITEE AT IR IR A SRR LA 6 AN B UE M B P OR HEAT D ORE U SRR, SRR A AR A
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Table 3 Steel and slag compositions during experiments

-~ JA kg R A LAY/ % L (P /%
iR GRA B/ Y% w(ALODw(SI0,) w(Ca0d) w(MgO) w(FeO) w(P,0;)
1 3 500 1 500 18 3.43 17.04 47.50 9.80 13.42 4.12 0.021
2 3 200 1 500 19 3.86 18.22 45.27 9.97 17.97 3.72 0.032
3 3000 1500 20 3.3 19.94  46.81  9.20  18.69  4.11 0.031
4 3 000 2 000 25 3.96 17.47 46.94 9.74 13.69 3.94 0.016
5 2 600 2 000 28 3.88  17.54  44.87  10.64  16.68  4.08 0.029
6 2 500 2 000 29 3.32 15.61  44.13  12.48  13.02  4.14 0.039
7 2 200 2 800 39 4.03 18.13 44.92 11.92 14.43 4.06 0.049
8 2 500 3000 41 2.62 16.43  46.06  11.23  14.26  4.40 0.030

1 IR R AR P A T A A TR A R RS A% 1 ek o S o G SR AL B B I T 4 L
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Table 4 The time for adding limestones each heat
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Fig.1 Effect of limestone substitution ratio on the end point phosphorous content
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Fig.2 Change of CO content in converter gas Fig.3 Change of oxygen lance position

with time for different heats with time during smelting
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