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Abstract: In order to reduce the iron loss and improve the dephosphorization efficiency of the converter for
dephosphorization by the full triple stripping process, a model, based on the oxygen balance mechanism, is
bulit to predict the end point FeO content and the Levenberg-Marquardt neural network algorithm is
adopted in this model. The calculation of the oxide mass (FeO, CaO, SiO,, MgO, MnO, P,0;, AL O;)
with the oxide balance mechanism model and the tapping temperature are used as inputs to the neural
network toolbox to train the network with minimum error. The results show that the heat with relative
error of 10% between the predicted value and the measured value of FeO is up to 85%.This proves that the
FeO prediction hit rate of the model is high, and can provide theoretical basis for production on site.
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Fig.1 FeO calculation of oxygen balance in converter
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Fig.2 Oxygen balance structure diagram
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Fig.3 Dynamic flow of flue gas analyzer
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Table 1 Composition and temperature of molten iron in the furnace

w(C) /% w(SD /% w(Mn) /% w(P)/ % BRI T/C

4.258 0.201 0.197 0.126 6 1 387
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Table 2 Feeding situation
BoKmA®  AKMAE  BEIRENAE RETIMAE  ENMAE TR A JER AR
My /t ma/t my [/t my /[t mp: /'t Vigoz /m’ Viene /m’
285 4.846 4.13 0.497 36.05 2852 365
R3I APRBILERS
Table 3 Chemical composition of the cold material in the furnace %
JE R w (CaQ) w (Si0,) w (MgO) w(AlL Oy) w(T.Fe)
i K 92 1.49 2.45 1.5
¥ [ Bk 141 7.77 4.13 54.24
best 9.71 5.11 1.84 57.24
x4 FWESHHERE
Table 4 The end component and temperature of semi steel
w(C)/ % w(SD/% w(Mn)/ % w(P)/% HE T/C H A/ ¢
3.112 2 0.019 2 0.025 6 0.034 8 1316 308
3 2 22O TG AL A A ISP WL 5
x5 NBEEREZTE
Table 5 Mechanism model balance of payments
W AT 3¢ I
i H B/t it B it /¢
A 0.64 E 1.06
B 0.08 F 5.90
C 4.07 G 3.00
D 6.10 AW 0.93
R 1 ER 4 NPT RS A A I & BRI AW EXAO
0 £Q0 24
Mpeo = (myg X 54.44% +myp X 59%) X 56 + Vo, Ve, —2Veo —Veo, — Vo) X
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0.022 4 %X 106 IS B Ll kil 28 7S 173 Ll Ll
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— — X %Py — X % Py) X =) X —, 4)
55 (7 X AP o X NPy X0 X (
me.o =myg X092 +my X0.12+my X0.12, (5)
Msiopsy =my X 5.64% +my X 5.64% +mg X 1.49%, (6)
msio, — (m;; >< %Si;}g — My >< %Slfﬂ) >< 60/28 +msl()zm D) (7)
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Table 6 Comparison between the calculated value of slag composition and the measured value

1 A FeO CaO Si0O, MgO P,0; MnO Al, O, &it
JiR/t 4.19 5.05 1.57 0.48 0.61 1.71 0.21 13.82
THE S/ % 30.33 36.54 11.32 3.50 4.42 12.35 1.55 100
S/ Y% 32.71 23.79 16.04 6.18 5.79 10.57 1.56 96.64
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Fig.4 Comparison of the prediction and the actual of binary basicity
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Fig.5 The relationship between tapping temperature and CaO content
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Table 7 Regression coefficient analysis of tapping temperature and the end point CaO content

e A5 AL R 5L b1k Z 5L
LAY t A HE R
B b e TR 2 Beta
W —156.103 48.122 —3.244 0.003
AN I B 0.137 0.037 0.552 3.744 0.001
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Fig.6 The relationship between the temperature of tapping and the end point FeO content
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Table 8 Regression coefficient analysis of tapping temperature and end point FeO content

A Ar etk 2 % b Ak 5L
LAY t AP A R
B PR 22 Beta
W 339.462 79.836 1.252 0.000
HANIRE /C —0.239 0.061 —0.578 —3.949 0.000
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Fig.7 Comparison diagram of the calculated value with the measured value of FeO content
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Fig.8 Prediction error distribution histogram
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