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Synopsis :

Material saving of such useful components as Fe, Mn, CaO, MgO, etc., by recycling LD
slag to a blast furnace (BF) as a raw material leads to a condensation of phosphorus in
hot metal, resulting in an increase of refining cost in succeeding LD process. Q-BOP
opens the way for the recycling with its high capability of dephosphorization. In
addition, the influence of hot metal silicon content has been examined on ironmaking
and steelmaking costs. The optimum silicon content of hot metal as low as 0.2% for
Q-BOP refining with only a small amount of slag has minimized overall manufacturing,
inclusive of recycling, cost in BF, LD and Q-BOP shops at Chiba Works. As a result, the
amount of steelmaking waste slag has also been reduced. For further reduction of
refining cost, slag-less blowing combined with the dephosphorization of hot metal has
also been examined. Despite various advantages, refractory wear is too large to make

slag-less blowing practicable.

(c)JFE Steel Corporation, 2003
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Synopsis:

Material saving of such useful components as Fe, Mn, Ca0, Mg0, etc., by
recylcing LD slag to a biast furnace (BF) as a raw material leads to a conden-
sation of phosphorus in hot metal, resulting in an increase of refining cost in
succeeding LD process. Q-BOP opens the way for the recycling with its high
capability of dephosphorization. In addition, the influence of hot metal
silicon content has been examined on ironmaking and steelmaking costs,
The optimum silicon content of hot metal as low as 0.2% for Q-BOP refining
with only a small amount of slag has minimized overall manufacturing,
inclusive of recycling, cost in BF, LD and Q-BOP shops at Chiba Works.
As a result, the amount of steelmaking waste slag has also been reduced.
For further reduction of refining cost, slag-less blowing combined with the
dephosphorization of hot metal has also been examined. Despite various
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Comparison of Q BOP operation between different silicon
contents of hot metal

[Si) in h::;t metal _0?5% 0.25%

Consumption of lime )
onsumptien o 3% kg/t-steel 27 kg/t-steel

and dolomitic-lime

Basiﬁity of slag 3 } 4.5 L
Amount of slag 68 kp/t-steel 48 2 kg/t-steel
(P[P 115 160
(Mn(0)/ (Mn 25 37
(S)/(5) 8 w0
Amount of phosphorus ) T

1.33 kg/t-steel 1.31 kg/t-steel

([P)=0.017%)
Amount of manganese
{(Mn]~0.10%}

Amount of sulfer
((5]=0.015%)

in slag

1.7 ke/t-steel 1.5 kg/t-steel

n slag

0,08 kg/t-steel 0.08 kg/t-steel

in slag

A (8] LB IEELEFZNITR

RO ERBOREAIC LD, KEhOWHMERR (B8
Ey P T Aol ERHEEMETY 5, LL, KSIiHES
DRHTIIRZ7RIELT L0, R 7 LT%b
NBEBEIEL L, FoaS T ENMEREENNT S, 372,
A7 X oR{bike 2B L UKo AhET A, Lish o T,
HHOM S & 2FBEE AR T, BHOE2EBOE T A
LALHT AELNNE LT D,

-, iRSethe (S LRI, BHMEOAIELES S
L, L, EI8EIBTINAATRNDESRMERE,
KD A —r3A PRI LEMEEGTIRRICUHZL TS 2% 00,
FEREE 7 2 PRIO BT S v,

HENFEHFEHFEEL T, FHROESifLic L 288 2 b
NEL® Fig, 15 (2T, D STBEH0.25%L T3, &
ARG OBMAPFEEE 2 ->T, B2 2 M3 EH T2, F
72, 0.25% LT TIHESIRE 2 2 by 2 L RICK D W o
AMEERT 3, T4bb, ERKEEFEEOSBRAEMTIL,
BHRO(SI)P0.25%TIA s =vLakd, ZOMET 2L
DEFHCREET A P OLER ML K, Fig. 16 0RT 19
IZESO(S1)290.20% D E Bz R FIowa bl h,

FlEoai#Red b, TESFAPFLER RS (53

High

—

Steelmaking cost

-—

H
2
1 1 L ; ]
0.1 0.2 0.3 0.4 0.5
[% S1) in hot metal
Fig. 15 Influence of [Si] in hot metal on steel-

making cost

5

Low #— Cost of ironmaking and steelmaking —» High

1
0.4

1
0.1

1 1
0.2 0.3
(% Si) in hot metal

Fig. 16 Influence of [Si) in hot metal on total

cost of ironmaking and steelmaking

BIEE T, WM — 7LD R I ANEHETF,
0.20% Si, 0.14% P lzE L7,

5. FHOEBSEBAV-XST L AR

L#onEm P, KSiBEULOBEN -0 2 FMERE L
DB 7 7 HEROEA R R L 0, B, SHTHEXR
FRTe LiEH TRUBY OB ERTTLLEXH 5,

TERGMIZEWTEL, BREEE, 52w FEk &y
BRI, 4K L IS T RGN 2R L, g P
HEMZEMELTW D, 2/, BEFATO FRLHEESES
HeT, 27 v ARFOFSEROBRFITH, KEha X b
B EEEL TWE, ok, BRI -TIE, EHY
BRI TH 2, TaMcERT 2 omicig, 2
GIZFE e I X PRAEFRITIZEAUETH L, EFICENWT
FIREMESE R 3O RBOBERTNL, 75 v 2 2 %W
DUVAT T RRETHY, FOBFARLTICT-7,
ERFIE

BEIR S ExAF IR I E MAKARBE N R T A S b,
EHETRUEFE LTOUEDLRIEERTH A, KK S i
THE 51, BEE, Bk TR 4 7 - 7 IB S 2 oK &
IFCEAL, RERCHOSILREA, R & EHL
TWAZ TV ARERE, PARMERT 7OBBERIT L0 LS
2, i E W TiT»72, Fig, 1T ICER R ERIIBIT AR5 7
L AREEERD 7 v — B LGSR BEoRs, BEOHRE
Y. COEBTE, MAH~0BEL#E~L28, 10— )
DAEERHEE L,

52 FARIE

277V RAREOEFEN Y, BEWREE L T Fig. 18
WRadt, BMEIKE T, WEVINE L ORI B, B Mn

HETTIONEMLT, RFFLVARETIEP A2 Mo
£TIERF -2 NG L - CRIBFHET R, IRED £

51

- JEHELEEFR R Vol. 1S5 No. 2 (983



a8 TCUR R ER0IC L B SIS RIBHED 2 3 7 £ =< Lk

1.

Blast furnace

Desulfurization

Dephosphorization  slagless blowing

in terpedo car  in Ne.l Q-BOP in No.2 @ BOP
CJ4as% ! [C s m C ] 0.04%
Silo0.2% Si | «’&"”lm
Mn | 0.25% Mn | 0.20% | | Ma| 0.20%
P | 0.14% P j0.01% P | 0.01%
[5 1 0.03% s Tooi% S 1 0.01%
Fig. 17 Flow chart of slagless blowing and change of chemical
compesition
014
—~ 012
.,\n 9.08
.04
i

070 200 30 40 50
Uxygen consumplion (Nm?/t}
(a} Conventional blowing

Py
=
(%)

(MaI0 2% 001550072 %:

10 20 30 40
Oxygen consumption (Nm* 1)
{b) Slag-less bluwing

Fig.18 Comparison of chemical composition change during
different blowing methods

HMEZ2ELTIZEAEEILL v, 2770 AREH T
(Cl& (Mn) »B{E % Fig. 19273, 27 7L ARETH (C)
PERTLZE &I Mn oBIEASEE 25, (% C)>0.06TiH2
EAY Mn 8L L %0, BERE L b~ T Mn M {biB %0
BTl sll, AL ZREOKELEHNTH 2,
Lo ERFIZEIT AR TLIRETIE, X7 78intkic
TFELL WS _.&$#m$ﬂ<m%tam¢601 &
DEFG AL, —F, BREEFOEESICE, BRKESTYL
BEHEIISVY, R3 7L ARETIIR S Xd~nBamil
BARPEIEAYLVWOT, ELICEBRENREIE{ %2, 7,
AF v ARETIE, X7 7h~0gopbigdrdb v,
A 2RSS Z PRAETHITL, SEFNEEERE LD
F11.0%65< % 2,

1.0F / . ... . t..

E 0.8F ’, Slag-less blowing

[=]

& 0.6p

E 0.4F Conventional blowing

=

oot
i A 1 1 1 A A 'l
2 4 6 8 W 20 30 40

[C) at turn down (16-2%)
Fig.13 Relation between {[C) at turn down]
and {(Mnr} at turn down/[Mn] in het

metal}

N BYEEFEER Vol. I5 No. 2 1983 _

6

BABISRIET RV L ARADHE
FHET BT BIKWOREL BE

3-3

Z 57w AREE D
AL TRIEET L
AT 7 ARBHROTHNBRE TR, HFELALY, PERAAD
ELIZ AR I AMERED L, F 72, Fig,
Rt v—-—2HuhAr0BERIEIZL -
Th, =5 mm QPEBREZL LaELtEd s hddr o7, L
i, WRIESERCTFEET AL RO T 7izid20-30% & v 5
iR o (Mg #lb b, NANOFEEIAELTWLI &
b, AZFEROFNREICE-TEMO BEF B L
FERIC LR, P2 ket DRASEFFERLTL I EWD
ZOHIEMEEREOEON TETHE D, REU AT IV ARE
i, SXEOBE, LI, ROV WEBhRD, TR
57w AT, MAMOBEELH S miz, alsR s L
T6 kg/t DEBM Y w4 b2 R RBIAL & FEFICRAT S
E, NADOIFBHMPENETEL, T bbb, BRSO HE
EBWTANREEINR ISR AOEBE LT L0 E Y
iR HIE L, W/ TELID I Ll T, Lizs
ST, HERETHRLFIZISTE, EREEFICE Y TOHERK
DENEEE H G TCEOBRME Y TR ITANT, UHEITO
WEE PR L HEND DL, DL ICEK B & B T e
BHEDHEEIIEWT, AZTVATEL, A7FI=7Ah
FHSAT o ANRLMRNTHL EEL L0,

O--0 Befure slagless
blowing

8 After 10 heats of
slag-less blowing

Working
brick

[
/Safety lining ;
\

\
~

\ .

Fig, 20 Refractory wear during slagless hiow-
ing measured by laser beam

]

6. #

ek, WHF—s o 2 MUE, H B0, BB ks
OB T IR RO L Bk L, IR & HITE
BRI DT L., 26 ERELL 7T oL
T, a8 TR S 2 5 7V AREOHAEI2 2V TR
L, HLro#RE80,
(1} EEIR ZER4713 56 VIR ) B IAIRIAA I b D & Bl
AL, FIRESEFCHBL T, SHREoRSECEL T3
COFRERET R, LIKEEIF 2 7 7k Rk AT S0
AL 2L, FEREORILE & MR R S 7]
Db L7,
(2) SGESENERECE TS, ERAEFOREEH(S) £ H
WL 75 B (SIOE Fli o SR ERE I %00, I
WS dnbH O BHERA A & DM A2 L ) KBS A E RO
A ben L, Lol, BBGUPHENIC M2 RES



WEIR B AR L D TR ERERO AT ¥ 3 v AR 99

L, SIoBLEC I AERMMa R b FRE LA AT, BAR
P T ROREMM TR (SD0.25% T A b i 2T AT
HY, HEMETII0.20% X I avallhd,

(3 M S1, NiHE, MR 77 -7 TIRUIRES = Hv 2o Rk X ds
BUIZLERAZ 7L ARBICTE T, Mn BEEAUT L A B 7, 8%
W E G, BIELIRGWED A o b R L, L

L, fX#OFERIZEFRIREIVH TS, BREIRKEVWZ X
Bibhrofz, JORKBOBEERRE o, Foe B
DENERDTEMANROTH L, T EOHAGECENT
(3, EEPHABERHC L 24PN G 8 LT, ESE T
TORBRERETETH L,

& £ X B
1} M. Saigusa, J. Nagai, F. Sudo, H. Bada and S. Yamada :
Ironmaking and Steelmaking, 7 (1980) 5, 242
2 REREA, PIRTRG, RETE L NMFRSER, 1119791, 132
3) a) FEMZLH DBEH 65 (1979 12, S675
b)  ElELLEE, HIHEEES | ibid, 5676
¢y CPHALE, ANHEG S © ibid., S677
4) a) g, ELRIHMS X8, 66 (1980) 4, 5233
b)  HUHER, KRB G L ibid, S234
¢ WE®, Shlil—e ibid, 5235
9) a) I, A FGilES BREE, 66 (1980) 4, S236
b) LHEL, SEIUETH S L ibid, S237
¢) AR BN, [MFFEL [ ibid, 5238
d)  AHEEME, BIRREL | dbid, S239
6) a) EIEH, KBEFELES B, 66 (1980) 11, S878
b)) ITATH, ANFESS L ibid, 5879
c) WA, $RME—BN © ibid, S830
d) nEEFEZE, PSS ibid, SBR1

7) M. Saigusa, S. Yamada and K. Oda : Proc. ist. Process
Conf., 1 (1980), 168
8) fEmEEE, MEcheEa) b o IEBIEEER, 13 (1981) 4, 557
9 RS T., MBEEEL -, 64 (1978) 4, 5169
100 WLiHEER, AR D EE®, 65 (1979) 4, 5198
1) WitsR4, FEEULES C L8, 64 (1978) 11, 5569
12) PSR, REKHS D NEESIECHEE, 11 (1979 1, 34
13) [hHEgEk, HH2EL DL, 65 (1979) 4, 5153
14)  FEALE, NG S B2 8, 64 (1978) 11, 5639
15) IWABR, SHeEEEs - i H, 65 (1979 4, 8212
16) MgiR—i, —HEEL gk, 66 (1980) 1t, S729
17) a) HHE--, FTF{6 8 E8, 66 (1980) 11, S730
b) T, WRBEFESL bid, ST31
¢l WAFER, HERSL | ibid, ST32
18)  AHN, WAEES g8, 67 (1981) 4, 5268
19) E#R, NEHL ke M 66 (1980) 11, 5733
20) AR R, AR —BRS D BERETR, (1979) 299, 52

- NI SISk Vol 15 No. 2 1983



	★j15-093-099
	j15-093-099

