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Abstract: To investigate the effect of the quantity of limestone added to and the way of limestone added into
the furnace on dephosphorization efficiency, thermal experiment is carried out in a vacuum induction
furnace by changing the quantity of added limestone. The experiment results show that it is feasible to
substitute limestone for lime to slag, and how the limestone is added to the furnace plays a significant
influence on dephosphorization. When the substitution ratio is 40%, thermal experiment gets the best
result of dephosphorization efficiency with the final phosphorus content reaching 0.012% from the initial
number of 0.12%, and the dephosphorization rate increasing by 24.17%. However, much of the slag is in
incrustation state, thus the experiment couldn’t be carried out normally when the ratio reaches 80%.

Furthermore, the optimum scheme for dephosphorization with limestone can be described as follows:
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steelmaking with the substitution ratio of 60% is the best one when lowering production cost is the first
concern, while 40% is the best when the quality is cared most.

Key words: limestone; dephosphorization; limestone substitution ratio; final phosphorus content
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Table 1 The experimental schemes

ARA T RN A/ g
ES Jin AR
BRI/ % CaO Si0, Fe, O, MgO Al O, HIRE
1 235.76 46.16 33.44 17.82 5.98
1 0 2 62.40 3.28 0.27 24.36 0.14 0
3 40.84 7.52 17.17 20.45 0.52
1 137.04 44.72 32.40 17.27 5.79 234.59
il 40 2 60.46 3.18 0.26 23.60 0.13 0
3 39.56 7.28 16.63 19.81 0.50 0
1 137.04 44,72 32.40 17.27 5.79 78.197
m 40 2 60.46 3.18 0.26 23.60 0.13 78.197
3 39.56 7.28 16.63 19.81 0.50 78.197
1 30.73 44.99 32.59 17.37 5.82 113.32
N 60 2 60.82 3.20 0.26 23.74 0.13 113.32
3 39.80 7.33 16.73 19.93 0.50 113.32
1 45.68 44,99 32.59 17.37 5.82 151.09
Vv 80 2 10.82 3.20 0.26 23.74 0.13 151.09
3 10.80 7.33 16.73 19.93 0.50 151.09
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Table 2 Chemical composition of slag and steel samples obtained during the process(mass fraction)

e 3RSy Y )
- CaO SiO, Fe, O MgO MnO P,O; TiO, Al O, Cr, O, V,0; [X%P]
38.17 32.21 16.33 5.65 5.4 0.26 0.51 1.00 0.12 0.14  0.123
I 31.45 28.36 21.49 9.44 5.44 1.86 0.43 0.90 0.19 0.29  0.060
38.98 16.55 25.15 13.1 1.68 3.12 0.15 0.64 0.17 0.20  0.041
31.53 21.21 22.31 1.03 2.04 0.34 0.35 1.42 0.13 0.21  0.120
11 25.25 16.8 49.01 3.60 2.09 1.08 0.44 1.26 0.15 0.26  0.060
28.87 18.34 4412 3.89 2.52 1.01 0.49 1.21 0.18 0.27  0.043
41.65 28.61 15.95 4.42 6.87 0.08 0.99 1.20 0.12 0 0.120
40.67 26.19 19.79 4,54 6.56 0.13 0.79 1.10 0.12 0 0.065
IH 23.48 15.62 52.70 2.72 3.52 0.71 0.31 0.53 0.15 0.21  0.030
16.65 10.77 66.82 1.93 2.17 0.47 0.20 0.61 0.14 0.12  0.012
26.84 32.29 25.99 8.59 2.89 0.85 0.88 1.04 0.17 0.24  0.130
v 27.93 27.8 30.08 7.68 2.40 1.63 0.82 0.99 0.20 0.23  0.070
24.07 15.41 49.26 3.49 1.20 4.94 0.29 0.40 0.23 0.20  0.025
33.84 27.31 18.84 10.1 2.80 4.59 0.76 1.04 0.39 0.39  0.135
% 23.77 21.55 35.89 8.47 2.49 5.76 0.50 0.62 0.49 0.49  0.100
24.97 23.13 32.97 9.09 2.38 5.28 0.56 0.78 0.38 0.38  0.086
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Fig.1 The effect of substitution ratio of limestone on Fig.2 The incrustation state of slag

final phosphorus content
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Table 3 Slag’s overflow and splashing of each heat
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Fig.4 Slag’s overflow and splashing
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