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Dephosphorization of Molten High Chromium Iron with CaO-based Flux

Tohru MATSUO, Keiichi MAYA and Kenichi KAMEGAWA

Synopsis :

Dephosphorization of molten high chromium iron with CaO-based flux is investigated in a laboratory

scale test and industrial AQD test.

By using CaO-CaF;-CaCl;-Fe;03 flux of about 100 kg/t, dephosphorization of 70% is possible in the
crucible test, if the molten iron with a chromium content of 16% has a carbon content of 6%. Inthe AOD
test, dephosphorization of 50% is achieved at a carbon content of about 3.5% with Ca0O-CaF;-Fez0;3 flux.

The reason why the degree of dephosphorization decreased at low carbon content in the melt is con-

sidered to be mainly due to the decrease in phosphorus activity.

It is considered that high viscosity slag

by the increase in Cr20; content also retards the dephosphorization rate.
To get satisfactory dephosphorization, (T-Fe) content should be controlled to 2~4% with CaO content
of 20~30%. Phosphate capacities of the slags (Cpoa- = (% PO,*7)/(Pp)/2 Po}’*)) are 10%°~10"" at

1500°C.

It is seen that dephosphorization of molten high chromium iron resulted from higher oxygen potential in

the slag than that in metal.

Key words : dephosphorization; stainless steel; CaO-based flux; calcium fluoride; calcium chloride; AOD;

high chromium iron.
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ML,

BsifETHI & LT CaF, & CaCly, 270 L - B#d1E,
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Table 1. Composition of metal (% ).
C Si Mn P S Cr
2~6 <0.1 0.2 0.05 0.04 0~25
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min B0 ASLEE % G L 22, ALBAR O SR 1350~
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Fig. 1. Refining behaviour of chromium hot metal.
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Fig. 3. Effect of agents to get fluid slag on de-
phosphorization.
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Fig. 4. Effect of CaO contents in flux on dephos-
phorization.
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Fig. 5. Effect of slag basicities on dephosphoriza-
tion of chromium hot metal.

FAELHER % Fig. 5 WWRY. 4B, TITHEED
B, BMDAT T 927 A2 Si0, #MATITo7:. &
WD AEREES 021, Ca0/Si0; =4 BUETH
LI Edbhb,

3:3 BMUAICRIZT XA ZIVERFDOEE

3:3-1 [C]l o

Fig. 6 \oRT X112, 223 EBROEE, [Cl=6%
Tid 70% &9 BIF 2B ARSES 75, [C] A
KBTI HICoNAT 7B HEIMEE R, BYA
BT LA Z2LT[Cl:3~4% TOfiD AZFEIL 25
~45% Tdh 7. —7Ji, AOD EEO¥EE, EL [C]:



234

% r M 8 78 4 (1992) & 2 &

@ 2kg Crucible Ca030%-CaF,;35%-CaCl,35%, [Crl=16%
IOOkg/t +Fe,05 20kg/t, 1500°C

A 10t AOD Ca040%-CaF, |10kg t, [Crl:16~I8%
+ Fes03 I0kg/t | 1340~1440°C
100
— o
® ///O
- 80- o of C'(”"’C
(20 180~ 5a0
< _galV WO 35"
S 000 - \
= © 0--0 ‘r’
N 6or o.& o
) - A
s | & &
2 40F O
o
°
© ®
% 20 (//
[
fd
o
g8 o , . , . . A
0 i 2 3 4 5 6
[C1 (%)
Fig. 6. Effect of carbon contents on dephosphor-

ization.
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Fig. 7. Effect of chromium contents on dephos-
phorization.
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Fig. 8. Effect of temperatures on dephosphoriza-
tion.
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Table 2. Slag composition after dephosphorization treatment (% ).
[cC] [Cr] Ca0 Si0g MnO P20s MgO T+Fe Cry03 CaCly CaF, AlyO4 V205
. 6.0 15 20.7 2.5 0.3 1.0 2.7 4.4 9.0 26.6 34.9 — —
Zkg crucible test 4.0 16 25.2 = 0.2 06 2.1 3.5 4.0 304 318 — —
10t AOD test 3.5 16 32.1 5.6 0.8 0.3 3.2 1.9 6.3 — 45.1 2.7 0.5
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Fig. 9. Relation between phosphorus partition and
total iron in slag.
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Fig. 10. Solubility of CaO in CaO-based flux.
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[C1 (%) [C1 (%) mium.
1500 °C Table 3. Relation between Qp, Qc, and degree of
20 O [Crl =16% dephosphorization.
D f
O\ [C] ([’12]) [Crl| ap Qg depho%%il}i)r,i(z)ation ((3(1'9260)3)/
CSD Heat1| 6 0.05 16 [0.15 3.3 =70 <2
Heat 2 3 0.05 16 [0.06 7.2 =25 =15
Heat 3 3 0.08 8 [0.14 3.6 55 12.1

%

©)

AN

Ca030%~CaF,35%-CaCl, 35% 100kg /t
Fep Oy 1kg/t x 20 (every minute)

% z 3
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Fig. 12. Cry0; content in slag after dephosphor-
ization treatment.
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2kg Crucible 10t AOD
|k | £¢rl =16 % ° [Crl=16~18%
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Fig. 13. Relation between(Cr,03) and(T-Fe) and

melting point of slag after dephosphorization treat-
ment.

(Cry0;) T, (T-Fe) FEWIHEEOHFRMIZE,
(RXOFIEDZTTAHETOREIRT T DOFELDOET
BHFCHLZ ENbhB, Fig. 13 & Fig. 9 L2z
GhebE, BB AZXT ZHBE LT, (Cra03) :
5~8%, (T-Fe):2~4% ¢Zx56h, #IZ(T-Fe) %
EOIRD 720, FeyOs 3731 d A V3 EERM S %
FiRwE s D,
4-4 BYYAREOBERT vV

Fig. 12 (R L& 912, B AEREDO R 7D
(Cry05) 1, [Cl EVHABEEL o7, 2hig,
BEERT v Mk [C]l THRESR TV A RS
W EEBE®RTALDEEZONDL, £IT, TN L
R T H o012, 1500°C OE 7 0 LAEHICBWT,
EERF e, (2)3)XowFho e TR
ENTWABD, FHEELIT) SRR o — Tl
ELEE L 7.
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BA, XY NVOBEERET e MiRIRF(3)RNE-T
RESNTVDLDEELOLN, Po, id [C]:2~6% T
107 ~10" 2 atm TH o 7.

KIS, BOART V7 OBMERT > v V&, BUE

CCrl =16% 1500°C

log (Pop /atm)

A

L @ Oxygen probe value

! 1 i

0 2 4 6
[C1 (%)

Fig. 14. Py, in equilibrium with [c] , [Cr] by
calculation.
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Fig. 15. Relation between T-Fe in slag and Po,
measured by oxygen probe.

FrrH—% BV, REEAETHHED CHEL
7. BREEFEHY, Ar FERT T, #5213HT
Ag 300g % AR L, 1450°C IC# % L 72 18, Ca030%-
CaF»35%-CaCl,35% 50 g &ML, 15~30min = & (2
Fe,O; #MMZ, Ag W ~BEL VY —2RELTAI S
DEFZERT vy VEllE L. BohfERT Fig
15 13559, T-Fe OMMEICR T VY OBEERTF > ¥ v
NEEL ko, #LTC, T-Fe:1~5% DFHART
7D Py, i3 10712~10""atm &AL ND. —F, H
WOEIIZ, *AF VD Py, i3 107%~10" % atm ThH >
2. WoT, AT T D Po, DHHRAZTNDENRLD



238 % & 784 (1992) £ 2 F

100 ERESVVETH L. TOLIICKELREISROR
72D, K CaO RA T 704, WALLRT W &
SEtErE L, (3)RD CO DARRIEHF BN 20
EEZoNhAL. ZnZkid, Figl »5bhrnb X2,
[C]l DBEVWEBRDIGE, Fe,0; I D A A5HEST
L72A%, FeO3 iRIMME TR T ZH [CliIcX BT
n, BOAPETLAZENSBEIHETES.
45 CaO RATZ T DY) AKE

C. Waener 12 (4 )OO Y ARIEDBED A S 7O
TART A b F x0T 14— Cpops- 2(5)RTE
FLTWwWB2,

1 5 32— _
§P2+1’02+502 =Po,> ...... (4)
%P0+~ ,
Cpop- = Lof/z_‘% = Kiaor-*'% foo-
PPZ 'Po2
.......................................... ( 5)
8510, DADEHE(6)RTHT LB TES.

(%P04°7) o
_a*%%“ = Cpog-*fr' Kp 1.p025/4 ........... (6)

2T, Ky 3(4)RoFHEK %, Kp i3 1/2P, =P
(%) OV ERE ZhZThEL, an- BEEI+ 0D
8, frop- ¥R 7 7% POS™ OHEEMRE, fo x4 ¥
VRO ADEREEE T EERT.

(6 )% Hv, Fig.9 &R L7 (P)/[P] & Fig. 15
TROoN P, VT, KCORRATZD
1500°C THO 74274 bFr 574 —%at8L
72458, log Cpop- T 20~21 LW EAEONT, —
75, FBEODERROFETHRD 72 BaO-BaCly, £ 2 5 &
? 1450°C T log Cpo,s- i 22.3~22.7 TH » 72!V,
DL, KCaORT7FIv 2 ADT+ AT b=
F 82T 4 =12 BaO RO F NI T/HE Vv, £
T, CaO %7797 ZADEE, BoAZEET S0
IZid, [Cl 2B L ap ¥ KRELLTRBIENEET
»H5b.

5. #& &
B O LBHORMERYAEELT, CaO R T T v
22ARHWAFEXBRARL .

(1)Ca0-CaF,-CaCl, 27 9 v 7 & 100 kg/t % &N
L, FeO3 % 20 kg/t 5783 4Lid, 1500°C o jxr FEa Al
BEHDE, [Crl=16% T Y A% 70%, [Cr]=25%
THEN AL 50% 2F 5N,

(2)K CaO %75 v 7 AD4, B [C] KT
THUEORBOARIETLZ., ShidEe LTI[C]

DHEVEHIZX % [P] oEEFRBME KR/ &L
Bolel EICXBEHBENEA, [Cr] 2B L8 h s
TR, A5 7HD (Cry05) HEL o TAI TN
BLL, RIBHENERT LA L BEBLAVDLEEZ
bhad La2Lueds, #EEHO AOD £ T,
CaO-CaF, 275 v 7 A 110 kg/t # v, Fe,05 % 10
~15kg/t 7T B EI2X D, [Cl=4% [Cr]=16%
THH 50% DB AEDEHS NIz,

(3)BVRY AEREL 0121, (Ca0) : 20~30%,
Ca0/Si0y =>4 T, T'Fe:2~4% & % % & 5 ([ZBALA
DRMELGHT A LHPEETHS. CORATTD
1500°C TO T+ A7 24 beFx80F4—13 100~
102 TdH 5 7.

(4)FK 77927 A& % 1500°C TORH A, A
SVOBERT Ay NEN L AT TOBERTF I v
NOFHREBENCEHCIRETETLAZbDEEZLR
5.
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