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Test of High Silicon and High Phosphorus Hot Metal Smelted
by Retaining Slag and Double Slag Method at 100 t BOF
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Abstract In view of the high silicon and phosphorus content of hot metal in a steel works,a converter slag-retaining
double-slag smelting process is used to obtain a stable dephosphorization rate of hot metal. The specific process is to add
slag-forming materials such as lime and sludge balls after the start of the blowing process for 3 min. The oxygen supply in-
tensity is 2.5 m’ (t » min)at 0 ~3 min,and 3.2 m*/(t - min) at 3 ~4. 5 min. The temperature is controlled at about
1320 C. After the converter has first deslagging, it starts to blow and adds the late slag forming material. When the carbon
monoxide in the furnace rises to a stable level ,the oxygen lance position is raised appropriately to improve slagging and con-
trol the end-point carbon. The test results show that the average dephosphorization rate of hot metal in the dephosphorization
period is 58.09% ,and the average dephosphorization rate of molten steel in the decarburization period is 85. 56% ; When
the temperature of the semi-steel is 1 320 °C ,the basicity of the slag is 2.0, and the TFe content in the slag is 18% ,a better
dephosphorization effect can be obtained in the dephosphorization period. When the molten steel temperature of the convert-
er liquid after first deslagging is 1 580 °C ,the basicity of the final slag is 3. 5,and the TFe content in the final slag is 20% ,
a better dephosphorization effect can be obtained in the decarburization period. [ P] /[ P], ratio at the end of the converter
is 0. 90. The petrographic composition of the slag during dephosphorization and decarburization poriod from the experiment is
suitable for dephosphorization of hot metal.

Material Index 100 t BOF, Retaining Slag and Double Slag Processes, High Silicon and High Phosphorus Hot Met-
al, Dephosphorization Rate, Phosphor Patition Ratio
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Table 1 Composition and temperature of hot metal and molten steel by slag-retaining and double-slag process test

W Yok RS/ % BB R A5 % BE it R WA B 5 % BE i
) Sig Py Siy Mn,, P, Ty/C  mpp/% Cx Px Tx/C  mex/%
F-H{E 0.69 0.152 0.05 0.11 0.082 1318 46.45 0.20 0.020 1577 85.56
BXAE 1.10 0.196 0.19 0.16 0.130 1330 76.03 0.48 0.037 1633 95.54
B/ME 0.40 0.135 0.01 0.01 0.035 1310 22.29 0.03 0.007 1522 75.66
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Table 2 Quantity of slag-forming materials added during slag-retaining and double-slag process test
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mA ax/ HZEA/ ERBR/ FEE R/ aRk/ A=A/ SRR/ FEE ./
(kg-t™") (kg +t™") (kg+t™')  (m®-t7')  (kg-t™') (kg-t™") (kg+t™)  (m*-t7")

SFi9E 8.48 13.53 29.40 16.03 41.44 28.54 55.08 53.20

BAE 11.90 25.00 50. 64 19.04 55.11 40.20 117.73 56.35

B&/ME 3.08 3.14 17.61 12.43 33.28 12.21 18.05 50.35
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Table 3 Slag ingredient during slag-retaining and double-
slag process
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Fig. 1 Effect of temperature of semi-steel (a) ,silicon content in semi-steel (b) ,slag basicity (¢) ,and total iron content in slag (d)

on dephosphorization rate of hot metal and phosphor partition ratio
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Fig.2 Effect of temperature (a) and carbon content (b) of molten steel after first deslagging,slag basicity (c¢) and total iron content
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Table 4 Equilibrium value of phosphorus between slag-steel at end-point of BOF smelting
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Fig.3 Phase ingredient of BOF slag in dephosphorization (a) and decarbonization period (b) and BOF end (c¢)
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