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Characteristics of Dephosphorization in a Bottom Blown Converter
and Its Application to the Preliminary Treatment of Hot Metal

Tsutomu NOzAXI, Kyoji NAKANISHI, Hitoshi MORISHITA,

Sumio YAMADA, and Fumio SUDO

Synopsis :

Dephosphorization during blowing in a 5 ton bottom blown converter has been studied. The effects
of lime size and injection pattern on dephosphorization have also been investigated in a 230 ton Q-BOP.
The phosphorus partition suitable for the bottom blown converter has been obtained by the regression

analysis of experimental data.

Injection of lime and premelt powder mixtures into the 5t test Q-BOP has revealed that dephosphori—
zation proceeds largely in the early stage of blowing. This characteristic has been utilized to develop a
new and effective dephosphorization pretreatment of hot metal in Q-BOP. This new technique has
enabled us to dephosphorize hot metal from ca. 0.14% to 0.010%P with a consumption of 20 kg
CaO/tpig and 3 kg CaF,/t-pig within 2 to 4 minutes of oxygen blowing. The ultra-low phosphorus
and sulfur steels have been successfully produced by the newly developed technique.
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Fig. 1. Distribution of the oxygen consumption
to various elements.
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Fig. 2. Relation between estimated and observed
phosphorus partitions in a Q-BOP.

ETD.
aFeO+b6MnO +¢CaO+d P
=P10,+3(Ca0)+dMn+aFe «ovvverennen (1 )
Tiedbb, Bt FeO, CaO migsic Mn K

MnO tZEETALIEND D LWL, 5t 3 X0 230
tDERF — 20 bEKIEZL2T, ZhLOBIE~D
HE5ERDI. Fig. 2 W boEED M, 230
tRIE TR AN Lok sk (P =0.3%) OBk 5 o
RS AR,

HeaLy ORICHELE -ERZIL(2)RTRINS.

(P)_ 10773
log[P]— T +0.655log(%T.Fe)

+3.273 log (%Ca0)
+1.133 log (%MnO) —0.822 log[%Mn]— 11.362

2T, TREHNRETHY, () A5 7, [ ]
A ZNAPDOERRFDER % Thb.

(2) RIS LER DA EIRE LichH, ToFEH(1)
ROFIERERE LT 5.
2.4 BHEAMSRI Ca0 %75 v o R

()REXACT, #EREDO FEHM /s [BMn] &
(%MnO) %5%, CaO/Si0, Lkx—T L 1B 4 o
FeO w X285 B ((P)/[P]) OBLMEHTE S, =
DX ULTEHETS &, FeO BN 10~20% 5fET
BB EDLC EATFEIhD. Fi, Ca0/Si0,
AT X BBENELD b, EHEEH 3254 E T,
BWHEM 20 BWRL D, CaO0 BORENVHETH
BT EhbhB.

AR Lick 5w, BEREEFOKREREHO—DK,
75y 7 ARFEPAOEE LT, BPRSHBFAK AL

— 64 —



-

—

>

EREEFREICST 5HBEH L EREBEOMR 1739

CEMTEDLL MBS,

fFED b CaO DHZER E ARG AL, KR EERF
» FeO i@ Tedd, Wi il (T:E 2 hie
W, FIT, ERBEFA LFARCRERALT Sy 7 A
DOBE~DEECOWTHEHND. WERAZR B H 1T/ 4
kg flux/Nm3O, DEHHLTHD, BHEEHEEBR®R
BRTEEO 2E5EOR AL a2 —vE L. Ani”
5y 7 ARBLERET B D, —EBMLILAT 7%
BAETAHZENBVLTHS S LE2, BERFETHA
FREFEAS SR LT, £RKEBAEL, CaO
FHEDT Sy 7 ARER LI, CDEE, FRoBSE
A BBLRIHMBYECLT, 75 Z2ZAEBIXK
80%Ca0 wH) 20% DEFHHELEIF» G0 1
sALeAT IRBE L.

EBEFERBYIVCIEFO VYL 270 - A IHEF LT
Iy 7 ARFEF O DR EFRAALLEEED [%C] i
5 [%P1 OZ{t# Fig. 3 wird. HFws|H L2
AP0 5t AREFO [(P] HBE XD b, RERERR
THCAE LTS, REROER ESEFE L b IR
WiES D Tie, 80t EREBEFORERE L D b SRER
THBENBEEWCHA THBZ b2 b, Thbb, K
Wk X ERT Bk FERF O X 5 IOBMLRER e g\
B, BT AF B L TFEIh AN, KERTH
WHREEDORVWAS FEBEA LI CaO 275 5 7 A
BPEF O bR ERAZ LI X 0T, BRERTH L
W XA T AR A BT 5 T LB,

3. 230t ERXEIFICHITIHBONE

31 7259 02AMERABNREZ—2

WEhD ORI T 5 » 7 AR EALINL, AT
FOFEICEEINLNBECE>TEE TH H. £ &
¢, Fig. 4 RT3 X5k 2@ED KX AR5 — v

Ex v, — 2R EbGE EbeeED CO 75 5 7
012 2
A A89 a
010k a: AS0 .
©: A95 Pt
0.08}- L
. L a0
,;l 0.06}- L 57 (2 Tuyeres)
2 . A
u 0041 ‘,/ a
- a a
0021 .- 1o .
O °© 1 TV ‘i L L
0.01 0.05 01 05 1 5
(nc]
Fig. 3. Effect of recycling slags on the dephos—
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Fig. 5. Effect of the lime powder size on the
phosphorus partition.
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Table 1. Examples of the composition of ultra
low phosphorus steel obtained by the present me-
thod.
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9% Ni 016 |0.25]0.58 |0.0019 [0.0024| 9.06|0.01] —
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