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Dephosphorization of Crude Stainless Steel with BaO-based Flux
Tohru MATSUO, Kenichi KAMEGAWA and Takeyoshi SAKANE

Synopsis :

Dephosphorization of crude stainless steel with BaO-based flux is investigated in a laboratory scale test
and industrial AOD operation.

By using BaO-BaCl,-Cr;0;3 flux or BaCO3-BaCl,-C flux of about 100 kg/t, 60% dephosphorization is
possible, if the crude stainless steel has a chromium content of 16 to 25% and a carbon content of 1 to 2%.
In addition, a more than 90% desulphurization and removal of vanadium can also be achieved.

To get satisfactory dephosphorization, Cr,O3 content in slag should be controlled in 3 to 6% with BaO
content of 40 to 50%. Phosphate capacity of the slag (Cpos- = (%P0, ) /(Ppgl/z'POZS/“)) is about
10%27 at 1 450°C. i

It is considered that this dephosphorization of crude stainless steel having a carbon content of 2% and a
chromium content of 18% at 1450°C proceeds with slightly higher oxygen potential of slag than that of
metal.

Key words : dephosphorization ; stainless steel ; barium oxide ; barium chloride ; AOD operation.
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Fig. 3. Effect of initial silicon content on dephos-
phorization of crude stainless steel with BaO-
BaCly-Cr;0;3 flux.
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Fig. 4. Effect of slag basicity on phosphorus
partition in refining of crude stainless steel in

AOD.
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Fig. 5. Effect of chromium content on dephos-
phorization of crude stainless steel with BaO-
BaCl,-Cr,0; flux.
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Fig. 6. Relation between log (P)/[P] and 1/T in
refining with BaCO3;-BaCl,-C flux in AOD.
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Fig. 7. Dephosphorization behaviour of crude

stainless steels with BaO-BaF,-Cr,03; flux and
BaO-BaCl,-Cr,0; flux.
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in refining of crude stainless steel with BaO-
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Table 2. Composition of slag after dephos-
phorization with Ba0O-BaCl,-Cr,0;3 and
BaCO3;-BaCl,-C flux (%).
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Fig. 11. Solubility of Cr;O3 in BaO-BaCl, and
Ca0-CaCl; flux.
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Fig. 12. Effect of (Cr,03) and T-Fe on slag con-
dition in refining of crude stainless steel with
BaO-BaCl,-Cr;03 slag.
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Fig. 13. Relation between Cr;O3 in slag and Po,
measured by oxygen probe.
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(RO TEHmEH K, 3 (2)RNTRSh, REI—F
(1450°C) Tid—ETH5H. &5 [Cr] #%18% T—
EDHE, (3)RXPEN Lo T THS.

aCl‘zOz
K, = m .......................................... (2)
(%CI':Os)

(%T-Fer _ °
AHEOEBROSHTIE, #EHITH AOD EERA T IZE
weEzbhs., #IT, Fig 12 ® AOD EBRFERD
(Cry03) & T'Fe Lt OBIHE%E R B &, (Cry03)=6%
<O T-Fe d#y1% Ths. T4bhb, 18% Cr DX
F oL AHBREOBRY ADEE, (Cry03)=6% DX
7D Py, & T'Fe=1% DHEDEZNREFLTH .
Z2>ZTFig. 14 ® T-Fe=1% O Py, $F A LB L
1007820, E1oHETHESLNE (Cr05)=6%
DPHED Po, LIFIF—H L1 2T, T Po, 3,
BIZERATEAbDEEZLRS.

4:2:2. AT NVOBEZERTF 2V

[C], [Cr], [Pl oHEMEMAEERL, k0(4), (5)
RORIEOFHEE L Dk Po, & [Cl, [Cr] &0
BI% % Fig. 15 \ORT.

[C]1+[0]=CO

2[Cr] + 3[0] = (Cr,04)
T, MEEABRBERIFREOME® 2B/, H&

Fig. 15. Po, in equilibrium with [C], [Cr] by cal-
culation.

D 1450°C DFE, PRI, [Cl1<1.5% Tk
Py, i3 [Cr] oBfLFHECRES NS, [C]=1.5%
Tk [C] DBt FE CRESND Z L2b b,

yrwsFRAV, Ar ZFERT T, XA7 7 P&V
cox5F L AME#E ([Cl=2%, [Cr]l=18%,
1450°C) \cEEFR L H—%2REL T, Po, *MEL L
MR %, Fig 1518 bETRY. Bohi P, id
10783 BETHD, [C]l] OBRILFEHTRESZ R TWD
Po, L13F—H L7 —7, RO & 12, BEL ¥ —
KEBRT 7D P, lIEMRIE, (Cr03)=6% Tid
1078 TH o, ZOBED gcpyo, 1, Fig. 11 O (Cry03)
DEMEN»SEL, 1LEIZONRD. D P, Dflid,
Fig. 15 ® [Cr] OBt FHETREShTwH Zh L id
o YA

DEn#h#MitEE R B L UOBEL v —EER
&, 1450°C, [C]=2%, [Cr]=18% DAFT VL X
HBEMOBE, 2570 Py, ik, A NVODZTRLDE
FTEORETH)AFETLLZbDEEZLONS., 20D
Z ki, Bih AEPIZ A[C]:0.01~0.1 % DBLHEA
EITLZ DO OEIETESL. Thid, BlksERL
mHEtEZLRD.
4-3 BaO X7 T DREY) ABE

C. Waener'® 12, (6 ) RO ARIGDFEED AT S
DT+AT A b FxNTF 14— Cpop- 2(7)KT
EZELTVS,

1/2P; + 5[40, + 3/20% = PO «reeeererrerees (6)
(%P0~
CP0|3_ = > £ 534 = Ksaoz—s/z'fpolﬁ)f_l

Przl/z‘Po

HiZ, hAOSERKIE, (8)RTHETZLHFTES.



BaO-18{tMR 75 v 7 AL BAF v L AMBHROBLY A 461

OO PO43_
(/‘[%ng*2 = Cpof—-f,,- Kyt P025/4 ............... ( 8 )

IIT, KB (6)RDFHEERK%, Kp i3 1/2 P,=P
(%)DFEEREZFNEFNREL, qor- IBEAF D
EE, frog & POS™ OEERE, fo @I VHODD
ADEHEERTE EhEThEKRT.

BaO %R 795972 AD 74 A7 x4 bFenNT 74—
22 W TiE, BaO-BaCl, Ri22 W THE S 7,
BaO-BaF, R 22 W CTIHHE-EF® 255kdTHBH, W
FTHROAKRICHENTHY AfESEVEHREL TV S,
LALZAs, BiF Tk 12000C TOMEL»#HEsh
TVWRWVWDT, TITREBEEOEL RERER L LK
L7.

Fig. 9 ® (Cr;0;) faflikE <o (P)/[P] &, Fig.
15 2w L 7z [Cr]-(Crz03) (acrzoazl) S oETE
Po,=1071 L 2V, 1450°C TO T+ A7 =14 b+
FenNTvF4—%FHELZ FoOHEE, BaO 20 %-
BaCl;, BaO 40 % -BaCl, T log Cpogs- i Zh € h
22.3, 22.7 CThor. —F, HHM-EH® oBa, 7
5774 FBDIIRDRT I D Cpops- EROIHKERT
HY, 1450°C L ETE A =51 FAER L TWABUEE
UrHHrELTWS, 22T, #5D 1350°C LT o
ik v, 1450°C & THME L T Cpops- KD £
DR, BaO 20 %-BaF; T log Cpos- =23.6 £ %D
7o, WEXRET S L, REBRERD Cpos- DTTHVN
Lot

COX)BRESECLEBE LT, KEROEE,
A -EFOOMFELIEREL2D, 27 LV AMBHOB
DAEBREZBLT Cpop- 2 RKDZBDTHY, fp %5
B HEIZ, T, %, [Cr] 18%, [C]12% ET
MELCRDDICEL-EBENITEIONS, &
512, BaO-BaF, & BaO-BaCl, & ®&WIZ K BENE
Zohh, 28, (Cr0;) OFEEICIBELEZILR
A %%, Fig. 13 ® Py, & Fig. 10 ® (P)/[P] & %A,
Coog- WRITT (Cr05) DEBIZ OV THE L HR,
(Cry03)=2 % DA, (Cr,035)=7 % DHE,
log Cpogs- € 0.05~0.3 /h& LAHBETHD.
4-4 BYARBERERTTHDY ALLYDORE

B AMEHRRA S ZEFEE L, X#BEFIZED, b
AMbEFEIZE L7, ZO#R, BasCl (POy)e 2FIE &
N7z, S0X) RALEWHIERMR 7 FRTHHFEL T
LhEIdbRSRWVA, TOIEhb, Cl7 bR
DARICERB G2 WSS DDOEEZILN
5.

5. #&

BOARAT Y VAR BET B0 7 v U AME
MO AFEE LT, BaOR7 I v 7 A% HWAHE
R L.

1. BaO-BaCl,-Cr,05 % & % \»iZ BaCO3-BaCl,-C
F799 27 A% 100kg/t BEMHTLE, 1<[Cl<2
% DAT v L AMER ([Cr]:18%) DV A%E#60%
e &, [MEIC90 % OB LU 90 % DR/ NP
Y AHETT S,

2. RETE, [Cr]125 % THRIFLRHBY AMHEITL,
37-NiECrBEDHYALTEETHS.

3. BIFRBY ARAT) 2012iE, (BaO) % 40~50 %
AL, (Cry03) #253~6% 12 h L2, BILFHO
BMELHHT L LIEETHDH. CORTTDT +
2724 FF 8T 54—, 1450°C T, 10227 125
THhHol:.

4. K759 272125 [Cl=2% 271 A
#“ ([Cr]=18%) ® 1450°C TORH AR, AT 5
OBEZERTF V2 VOED, AZVOEFERED, T Hh
KEWIRRETHEITLZbDEEZIOND,
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