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Operational Practice of Heel Slag + Single Slag for Steelmaking
High Carbon Steel in 100 t BOF with Titanium-Bearing Hot Metal

Zhai Yongqgiang' ,Wang Jianwei' , Zhang Yi',Xia Chaokai' , Wang Linsong' and Gao Changyi’
(1 Shuicheng Iron and Steel Group Corp,Liupanshui 553028 ;2 Manufacture Management
Department , Shuicheng Iron and Steel Group Corp, Liupanshui 553028 )

Abstract Aiming at the problems such as difficult melting of slag and low dephosphorization rate at the early stage of
steelmaking high carbon steel in 100 t BOF ( basic oxygen furnace) with titanium-bearing hot metal, the slagging process
and the slag physical characters of BOF steelmaking with titanium-bearing hot metal are analyzed, the technology of heel slag
+ single slag is developed,i. e. The terminal slag is recycled to use ,to full play the character of high FeO content of 10%
~13% FeO in the terminal slag,the CaO-Ti0,-Si0, temary slag system in the early stage of steelmaking of titanium-hearing
hot metal is rapidly converted into the CaO-Ti0,-SiO, -FeO quaternary slag system, so that most of phosphorus in steel is re-
moved. The basicity of terminal slag is controlled to be more than 3.2 ,the TiO, content in terminal slag is controlled to be
less than 5% ,the BOF tapping [C] =0.20% and tapping [ P] <0.014% ,the dephosphorization rate of steelmaking in

BOF reaches to 88% ~92% ,and the consumption of lime decreases to 28 kg per ton of steel.
Material Index 100 t BOF, Titanium-Bearing Hot Metal, High Carbon Steel, Slag Heel Operation, Single-Slag Op-

eration

KRR SR A2 R (TR RRAKE) 8 T B &
SRER IFURLRUAS , B K R BB A SR IR, A8 43 P
X APERRE R T R, AR ORI AT
—EBWER V.Ti.Cr W& A, FEBKPHA
0.4% FEHMIMEBITE. HFr A FEE: (1) 8K
[Ti]0.15% ~0.45% [ V]0.02% ~0.15% &4
(Ti0,) 16% ~19% , T8 2t e SR B Fo , T
EPRSUR 22 B E E R YUE M (2) gk ([P TE
0.10% ~0.20% , it = T E 4 7 2 B8 ) 5y 8K
[P] =0.07% A A MK Felr HIEVRS A RE
JCE V. Ti Cr 80K, 5 5 H B RTHAG i e |
VLR AL B e

B RSN R G AUE T2 AFAERT
VLA, B0 2210 5 UK i T e 0 4 A B
Ik &3 (FeO) & AT K THFE & P IR R S5 — R 5
o BE & VTR A R T e Y {2

TR M AR R I & AR R, O 2 B P 4P P B
R

EEXT R, A 1 1A H = Bk 82B .60 ~ 80 4,
JKER 100 t B4 FF & T B + SR BRAE I OBk
BT AR C 1 EIFE 0.20% ~0.40% [ P]
<0.014% , & RUE B & Bk KA Hk m i 19 DR B
P T EHEAR,

KB + BE T LRI N T AR EOR
K —RAIEIHFFIA] L — A& Sk, e RGP S
(FeO) EEH A" it T — i S S8R B
Hi #4 CaO-Ti0,-Si0, i# £ 7% & Ca0-TiO,-Si0,-
FeO PUITIE R , #2735 AT AL i R0, HBR 7 8kAY
ARG, 761G B AT I bR A D R AR s B U R S
W R A B TR AR LB, R B R
JRE R B 0 5 i 7 o 4 M, b IR ER At B 3 1 B
I ST SRR R AR A A R R -



<30 RN a4l &
x1 KHEKRKKNS/ %
Table 1 Composition of titanium-bearing hot metal at Shuigang/ %
WH C Si Mn S Ti v Cr
il 4.51 ~6.45 0.19~0.72 0.22~0.36 0.10~0.20 0.03 ~0.06 0.15~0.45 0.02~0.15 0.02 ~0.07
HE 5.26 0.32 0.30 0.14 0.04 0.32 0.06 0.05
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1371 C) + L BERSFA(TIO,) & H7E 1312 C;
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Fig. 1 Position of liquid slag CaTiSiO; in ternary slag phase fig-
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Fig.2 Position of liquid slag in ternary slag phase figure of
FeO-MnO-TiO, as BOF blowing for 4 min
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ML 1101 JER T RE S8y CaTiSiOs M (LA 1
FR/NEED) .
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Table 2 Charging situation during blowing process in BOF

oK ar Ttk R Y AT AR 2 R g UR LINY
&5 My fe 2N et
P Si/% fi/m /(i:.mﬁ L) ik iééﬂ/*k'b %}; kf R ke  WH/kg (R kg ;é: /lklg

<0.2 1.6 ~1.8 17500 600 400 1000 ~ 2000 - - <2800 400

0.2~0.3 1.4~1.6 18500 700 500 500 ~ 1000 1000 ~2000 - <3000 500

=<0.140 0.3~0.4 1.3~1.4 19500 1600 600 - 1000 ~ 2000 500 <3200 600
0.4~0.5 1.3~1.4 19500 1800 700 - 1000 ~ 2000 1000 <3600 700

0.5~0.7 1.3-1.4 19500 2800 800 - 1000 1000-~2000 <4600 800

=0.7 1.3~1.4 19500 3400 900 - 1000 2000 ~ 3000 <5400 900
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Table 3 Slagging operation scheme in BOF
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Si>0.30% , 1 ke 90 ¢ F55ih) , i BV BHE S TE 2 500 ~3 000 kg2 k80 i RiE, 8 —HOR — M
Mn=0.30%,  HRE FIEE JHER,  ARKBEEN 22, AT RS FERY T, T IHE A ER 3 ARG 12 ~ 1.3 m,
Ti<0.35%, BER, BB, 4 RIS R P A R R PR LA A0 SR A 55 ST+ T > 1. 0%, I g 42 6 1, R ) AL
P<0.15% , HEE,
e R B A 95 1 IRIBA IR IR S O:2 REH MM 0 KR TS 15K
R e MR FIBEAEIRE, A AT SR 3 ATHURAL 1.4 ~ 1.6 m,
Ti=0.30% .
$i<0.3%, VB =4 — R 52 WOHRE B AR AP B BR 53 LRSI KN AR SR SR A i
P>0.15% , e ik R B A, 19 2/3 Bl RIAE KIERIRA A 7 min Z HTINSE , S BRAEIE 4 ~5 540, BARBARE 4.5,
Ti=0.35% . 4 GIFEBH IR T35 Bk P=0. 18%  IRIEE R AU # 1k .

R4 RGBT HR %
Table 4 Ingredient of return sinter/ %
TFe CaO Si0, MgO0 S TiO, AL O; MnO P
54.3 11.85 6.22 2.06 0.027 0.183 2.28 0.23 0.066
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(1) fdi I R M%) (C > 2. 0% , CaO > 30% ,
Si0, < 20% , MgO < 5%, # K% 4 > 30%, fi &
20 ~50 mm) = EEKAL . R EmA SR IE
3.1mY/ (min - OEEFF 3.3 m’/(min - 1), EHLE
30 s, Ep L R A S0 kg Bk = AT A TR
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(3) £ LS HR f < SRR R 1 590 ~ 1640 °C
Pl N[ C19% 0.20% ~0.40% 42 il , 2% s JEAR I
(8] =60 s, EABMAI <1 m,
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TR 100 t 500 R FH & BRER 7K 16 K e Bk A 1) 1
54 60.65,70.75 .80 82B, ¥ i G SR LB WL AT N
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10% ~13%Mg0,2.0% ~4.5% TiO, , I & 3.2 ~3.6.
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MK AR 3Ca0 - Si0, BB, AR FEHRAY
2Ca0 - Si0, B B 1 £, RBUE Z P IR At 210
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HEIPIR IR SR 1 642 CREEEI1 350 C,10% ~
13% fY FeO & & ol 4 b ifs 097 4R I 3 1R 45 I 1
1600 ~1500 °C*", i+ MgO & Bl : MgO 1A
P RS AR, XTI E e A, B,
FHE KRR N BT, 78 1IEF Bk Bay Bk b, 19
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Table 5 Requirements of heel slag operation
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