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Effect of Initial Silicon Content in Metal on Simultaneous Removal
of Silicon, Manganese, Phosphorus and Sulphur during
Metal Pretreatment Process

Li Chuang and Guo Hanjie
( School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083)

Abstract The effect of initial silicon content (0.01% ~0.61% Si) in metal (% : 3.34 ~3.90C, 0.01 ~0. 15Mn,
0.014 ~0.082P, 0.019 ~0.051S) on simultaneous removal of silicon, manganese, phosphorus and sulphur during metal
pretreatment process has been studied by using a 90 t ladle furnace. Results show that with higher initial silicon content the
critical temperature of oxidation of carbon and silicon is higher, led to decrease of the oxidation of carbon even increase of
the carbon content in metal; and with lower initial silicon content the critical temperature of oxidation of carbon and silicon
is lower, and the [Si] and [ C] are oxidized simultaneously; and with higher initial silicon content the amount of removal
of silicon and manganese increases, but dephosphorization and desulphurization are suppressed led to resulphurization.

Material Index Initial Silicon Content, Metal Pretreatment, Removal of Silicon, Manganese, phosphorus and Sul-
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Table 1 Ingredient and particle size of desulphurizer
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Table 2 Requirement for ingredient and particle size of
lime and fluorite

Wy % R/
B 0 S0, w0 s p mm
X =88 <2 <3 <0.10 =0.04 <1
WA =80 <I8 - <2 - <1
FAKENE 2300, B8 <12% , (45 <1.48% ,
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Table 3 Requirement for ingredient and particle size of
rolling scale
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2[C] +0,,, =2€0,,,

AG® = =267 006 -93.53 T**' J/mol (1)
[8i] +0,,, =Si0,,,
AG’ = —811 600 +212.54 T J/mol  (2)
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FAE:

[Si] +2C0,,, =Si0,,, +2[C]
AG’ = =544 594 +306.07 T J/mol (3)
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Table 4 Initial and end analysis of metal during pretreat-
ment process / %

. Wk Bl
B P
(1 (S]] P](S] [C] [Si] (Ma] (P] [8]
HI1773 3.70 0.58 0.13 0.074 0.028 3.65 0.18 0.08 0.067 0.019
HI1764 3.47 0.44 0.10 0.074 0.040 3.48 0.10 0.03 0.058 0.040
HI1765 3.46 0.43 0.08 0.072 0.050 3.37 0.10 0.02 0.048 0.05t
H22215 3.34 0.61 0.13 0.074 0.026 3.38 0.08 0.04 0.070 0.027
H22203 3.80 0.47 0.08 0.064 0.030 3.90 0.12 0.02 0.038 0.029

H22204 3.60 0.45 0.07 0.058 0.032 3.90 0.11 0.01 0.039 0.034
H22211 3.73 0.40 0.07 0.074 0.039 3.60 0.06 0.01 0.055 0.040
H22213 3.66 0.48 0.11 0.078 0.038 3.57 0.10 0.04 0.073 0.037
H22214 3.47 0.35 0.07 0.069 0.035 3.41 0.07 0.01 0.045 0.035
HI1795 3.54 0.27 0.02 0.069 0.047 3.45 0.10 0.01 0.042 0.047

H22354 3.69 0.41 0.06 0.070 0.026 3.81 0.08 0.03 0.069 0.026
HI1772 3.65 0.18 0.08 0.067 0.019 3.58 0.02 0.03 0.006 0.021
HI1774 3.85 0.13 0.20 0.070 0.030 3.70 0.01 0.03 0.006 0.026
H11664 3.48 0.10 0.03 0.058 0.040 3.37 0.01 0.01 0.005 0.025
H11665 3.37 0.10 0.02 0.048 0.051 3.46 0.01 0.01 0.006 0.037

H22216 3.45 0.16 0.02 0.072 0.048 3.51 0.01 0.01 0.003 0.040
H22218 3.41 0.27 0.04 0.066 0.056 3.43 0.01 0.01 0.003 0.045
H22219 3.42 0.23 0.02 0.071 0.057 3.24 0.01 0.01 0.004 0.053
H22204 3.90 0.11 0.01 0.039 0.034 3.37 0.01 0.01 0.005 0.033
H22214 3.41 0.07 0.01 0.045 0.035 3.27 0.01 0.01 0.005 0.033
H11794 3.53 0.25 0.15 0.068 0.050 3.48 0.01 0.07 0.014 0.040

H11795 3.48 0.01 0.07 0.014 0.040 3.30 0.01 0.07 0.007 0.033
H22347 3.71 0.28 0.05 0.079 0.040 3.28 0.01 0.01 0.010 0.037
H22349 3.77 0.25 0.04 0.077 0.037 3.54 0.01 0.01 0.008 0.029
H22354 3.81 0.08 0.03 0.069 0.026 3.58 0.01 0.02 0.003 0.025
H22357 3.74 0.10 0.01 0.068 0.038 3.54 0.01 0.01 0.002 0.022
H22358 3.82 0.13 0.03 0.060 0.045 3.49 0.01 0.01 0.007 0.031

H22359 3.58 0.13 0.04 0.082 0.040 3.45 0.01 0.02 0.002 0.030
H22360 3.52 0.14 0.04 0.073 0.048 3.15 0.01 0.02 0.005 0.033
H22479 3.69 0.09 0.02 0.058 0.035 3.52 0.01 0.02 0.003 0.022
H22481 3.50 0.11 0.03 0.070 0.035 3.29 0.01 0.03 0.002 0.028
H22483 3.81 0.12 0.04 0.073 0.036 3.28 0.01 0.03 0.002 0.028
H22484 3.52 0.25 0.06 0.070 0.035 3.37 0.01 0.03 0.003 0.025
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Fig. 1 Effect of initial silicon content in metal on decarburization
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Table 5 Average analysis of metal /%

HE C Si Mn P S
1 3.59 0.44 0.084 0.071 0.036
2 3.61 0.15 0.047 0.064 0.040
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Table 6 Activity interaction coefficient of element i to j in
hot metal

i—j C Si Mn P S
Si 0.18  0.11  0.002 0.1  0.056
c 0.14  0.08 -0.012 0.051 0.046
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Fig.2 Effect of initial silicon content in metal on desulphurization (a), dephosphorization (b) and demanganization (c)
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Fig. 3 Effect of initial silicon content in metal on desiliconization
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