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A Prediction Model for Sulfur Partition Ratio of LF Slag for
Low-Carbon Low-Silicon Al-Killed Steel Refining

Sun Yanhui, Qian Yujing, Li Xiaolei and Cai Kaike
(School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083)

Abstract According to the situation of over-high S content in deep drawing hot rolled DDQ class SPHE strip steel
(% ; <0.07C, <0.03Si, 0.20 ~0.30Mn, <0.020P, <0.010S, 0.02 ~0. 06Als) produced by 100 t BOF-argon stir-
ring-LF-RH-Ca treatment flow sheet, the effect of Ca0/8i0,, Al,0; and MgO on refining slag sulfur partition ratio L is an-
alyzed by KTH sulfur capacity model and the desulphurization model of Ca0-Mg0-8i0,-Al, 0, quaternary slag series is es-
tablished to optimize the ingredient of LF refining slag for desulphurization. Results show that after using optimizing refining
slag (% : 50Ca0, 6Mg0O, <5Si0,, 30 ~35A1,0;), the desulphurization ratio of LF refining liquid steel is =80% , the
+5% error between prediction value by model and measured value makes up =80% of total prediction value.

Material Index LF, Refining Slag, Prediction Model, Sulfur Partition Ratio
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Fig. 1 Effect of Ca0/Si0,(a), Al,O,(b) and MgO (¢) on sulfur partition ratio Ls of refining slag
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Ingredient range of refining slag before optimization (a) and after optimization (b)



LRV

4. TR N
Xt KTH ST R B il
HATIEIE, )
4.2 BB TR 800}
i1 F KTH # R B E 55 I
PR RERAER, A% %

KTH 8 {Hi2 8 A4 7= Lk
FHak B T AS B 1 BB RE T i
BH, 75 KTH # 8 B(E i# 200}
HEIE, HER, T84 4 i
JG.Ca0/Si0, , Ca0/ALO, . & P
WEREITERARIL S 4
PR EENEWE AT, |3
SHMBEETHIEEFRA Fe3
2R, FEi KTH i858 i
BAE L 58 N2 e R
P BERRERE, A REE N BAR, WAL
AT IR E S 4347, 58 i Matlab® T8 504445
HFRMIEE 4 BC L A KTH A BE S 8 Wi 8 15
BRI ENR T R (8) , FHAK B[] 15 5 72 | ) 0
{5 (E T LLE (B 3b)

L, =358.18 +17 622.97M° —163.98M* - L’ -
0.01262M -L,> =11 513.6M° +
0.017 936L"* +124.033 8M - L, +
843.758 4M —24.024 1L’ (10)

X L- BB ARE ;M- EAHSHE M=
[ (Ca0)- (Si0,) ]/(AL0,);Ls'- KTH # A3+ H
OB ks LTl O

ME 3 (b) Fa[LIE H, K (8) BB 515
EHYAERS. T SRRELNRZBEE
5% (1 80% B ZERIE A (EM, AR (8) F
£H,0.15 <M <0.55 FEEN, FHA R SIRKEH
KREYA WM, M >0.55, T ARSI M,
REEZEE N M EH#HITIHE, 4 Si0,<5% .
ALO,<35% i}, CaO Hy 21% ~96.25% , HKiE Rl
FR s T A= o] GE B A RS bR Y L, B e mT LA
HER R L TSR =
5 it

() AR\, LF W HEEH SRS, s
bt Lo B IR B FERRS K, Ca0/Si0, 15 ~20,
<35% Al, 0, 6% MgO REik BIE S 1 BB SR o

)R fE B B3 R (%) :50 ~ 60Ca0,
6Mg0 . <5Si0, .30 ~35AL,0,, M5 LF ¥ M Bt

BRI E(Lg)

1-8k 8

123123123123123

2-LF# 3

¢ ®
1873K l.' I
]
]

1873K
EFRRRAR
HEUFRH AR

123123123123123

3-LFiH ¥ 1-w@ys  2-LFskds  3-LFHE¥

(a)KTH #EHE L, 54 7=R5 L, 3t (b) TR L, 547145 L, 3L
(a) Contrast between KTH model calculated L, value and commercial test L, value;
(b) contrast between established model predicting L, Value and commercial test L, value

AT # Al ik 3 80% L L.
(3)i@ 5t KTH B Bt F A A KA 7= i e 15
38 B IR AR B S0 BC B 2 30 -
Ly =358.18 +17 622.97TM° - 163.98M" - L' -
0.01262M -L,"> - 11 513.6M° +
0.017 936L,"* +124.033 8M - L' +
843.758 4M -24.024 1L’

B 5 4 R VEEITE £ 5% B9 5
80%

2% ik

1 BIPRL EFE RN LR 084 Tl b it , 2010

2 RER MART,ERE WU BP MEEHRKBBREL SRS &2
AR B0 AL R (B ARBIERR) ,2007,28(8) 11140

3 Bora Derin, Masanori Suzuki, Toshihiro Tanaka. Sulphide Capacity
Prediction of Molten Slag by Using a Neural Network Approch. ISIJ
International ,2010,50(8) : 1059

4 Du Sichen, Roger Nilsson, Seshadrl Seetharaman. A Mathematical
Model for Estimation of Sulphide Capacities of Multi-compent Slags.
Steel Research,1995,66(11) .458

5 Nzotta M M, Du Sichen, Seetharaman S. Sulphid Capacities in Some
Multi Component Slag Systems. ISIJ International, 1998, 38 (11).
1170

6 Nzotta M M, Du Sichen, Seetharaman S. Study of the Sulfide Capaci-
ties of Iron-Oxid Containing Slags. Metallurgical and Materials Trans-
actions, 1990,30B( 10) :909

7 E&AW. WENE @ % LR RS Tl i Rt , 2005

8 M T,EHE, XN, % MO FBXf Ca0-AL, 05-5i0,-MgO #§
HRE LA BE 11 AR, SRHY,2009,25(4) 16

9 IKEIE. K MATLABG. 5 M. JLa0 LR SR K FE LA,
2003

FEAE(1971-) B 11,1994 AL R K F AL, RN
REEH TR

Y Fa A 8A:2010-11-12



