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Dephosphorization of Molten High Chromium Steel

with CaC,-CaF, Flux

Synopsis:

Hiroyuki KATAYAMA, Hiroyuki KAJIOKA,

Makoto InaTOMI, and Kazuumi HARASHIMA

The appropriate conditions for dephosphorizing 18% Cr molten steel in a crucible with CaCy-Cal', flux
and the method to make the slag harmless were investigated in a 100 kg induction furnace.

(1) When the initial [C%] is 0.5-1.8%, the degree of dephosphorization is high (50-809%). The

influence of the initial [C%] is explained by consideration of the amount of the remained CaGC,

(CaGy)
(Ca) ~
(2) The suitable CaF,%
1 580°C and 1 650°C.

and the ratio of

in the flux is about 109, when the temperature of molten steel is between

(3) The slag after dephosphorization should be oxidized until (CaC,%) becomes under 0.19, to
prevent the generation of PH;. For the purpose, two methods were investigated. One is to
vapourize phosphorus from the slag by oxygen blowing. The other is to separate the slag from
the dephosphorized steel, and subsequently to oxidize the slag in contact with plain carbon steel.
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Table 1. Composition of materials for flux.

+ Calcium carbide

Ca0 Si Af Fe P S N Cc CaC,

10.3 0.8 0.2. 0.8

A 0.9 0.4 1.3
~138%| ~1.2% | ~0.5% | ~0.1%

0.02% ~1.4% | ~1.3% | ~2.0%

bal.

X

= Pure fluor spar

CaFy | Ad203 | SiOg K120 Na 0 P S

96.7% | 0.20% | 0.36% | 0.97% | 0.17% | 0.010%| 0.019%
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Table ¥2. Experimental conditions.

Items Standard experiment

Comparative experiment

C

0.30.~ 3.40%

Cr |17.5 ~ 18.5%

Si [0.01 ~ 0.03%

Initia! composition

= 0.029
of moliten steel Mn |0.01 ~ 0.02%

P |0.03 ~ 0.04%

0.005 ~ 0.016% ]

S |0.02 ~ 0.04%

O |[0.004~0.025%

Temperature of

molten steel 1580 ~ 1600 T

1550°C , 1650°C

Mag -dolo :
Refractory Magnesia (stamped) Mag - chro } ( stamped )
Atumina
Calcium Pure fluor Catcium Pure fluor .
System (carbide )—(spar ) (carbide )_ spar )—(Magnesla)
Fluor spar ~ 9,
Flux | in flux 0 35@
‘3;’3:;;{‘ " 20 ~ 30 kg/t-stee! 6~ 35%
carbide (CaCy : 20~25kg.t) (CaCy: 5~ 2% kg t)
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Fig. 1. Typical change in composition of molten
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{C] |carbide |fluor spar dephosphorization and carbon pick up.
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Fig. 2. Changes in [P] and [S] of 189Cr
steels after flux addition.
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Fig. 4. Influence of the initial [C] on the degree
of dephosphorization and desulphurization
at 15 min after addition of flux.
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Fig. 5. Influence of the quantity of CaC, on the
degree of dephosphorization.
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Fig. 6. Influence of CaF,% in the flux and the
temperature of molten steel.
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Fig. 7. Influence of MgO in the flux on the
degree of dephosphorization.
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Table 3. Composition of the slag before and after
oxidation, refractory and dust,

(a) Slag before oxidation

P as Pas | ci0 | Mgo |T.Fe [T.Cr| F

CaCy phosphide| oxide

0.004 13 8.5 0.4 2 3.6
~0.057% | ~58% | ~16.2% | ~5.4% | ~5% | ~26%

12~409% ] 0.2~1.3%

) Stag after oxidation

P as P as
CaFy phosphide] oxide
0.03 0.0015 0.015

~42% | ~0.062% | ~0.10%

(© Refractory at slag-tine (30~50kg./t)

MgO | CaO | SiOs |AgsOs| P

63.5 15.1 6.8 2.2 0.05
~78.0%| ~240% | ~1.5% | ~2.6% | ~0.09%

(d Dust (6~10kg/t)

T.CaO| SiOy | MgO [Af;03|T.Fe | T.Cr P S F jlg.loss

13 0.7 {01 1 3 62 {02 0.2 5 12
~649% | ~3.9%|~5.0%) ~7% |~21%|~0.8%|~0.6%|~2.1% ~109%| ~18%

moiten
steel
©.012%>

Before oxidation— —— —>

After oxidation — ———>

slag dust unknown

in refractory

Fig. 12. An example of phosphorus balance.
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Fig. 13. Relation between CaC,% and phosphorus
content existing in slag as phosphate,

VARG VAR EDE, It DED Y ABMTHARHIC
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o8- ¥
85
05 \‘\
g 0.4+
@
(T
@ 0.3
e
= 02
~
g
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0 Qe O —— O |
Addition of |
Siag after dephos—
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SiO2 5kg/t
S
0.02-
~
&
/
/I
X1 S
1 ] | ! 1 1 1
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E;:&';gn time after addition (nin)

Fig. 14. Behaviour of phosphorus in slag and steel
when the slag after dephosphorization are
oxidized in contact with low carbon steel
(C:0.08%).
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Fig. 15. Influence of initial [C] on the distribution
of added CaC, at 15 min.
(Added CaC, : 22 kg/t)

(Line 1 : calculated from Fig. 3
Line 2 : assumed
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8 1 !
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Initial (C) %)

Fig. 16. Relation between initial [C] and (CaC,)
in slag at 15 min after addition of flux.
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25 78 (kg/t)
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=36[C(%)13""~6.0 ([C1y>1.0%)
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Table 4. Relations between the intial [C] and
the degree of dephoshorization cal-
culated by eq.(12)

Initial |(C3% at| ot siog” | CC2 % [Ca % in| B3| Goaree B
(CI% (15min | at 15min| [ Slag |slag at rization at
(kg t)] 2t 15min lz‘n’el;)) 15min | {5min
0.30 0.95 140 6.4 3.53 27.6 27.8
0.50 1.11 19.6 3.9 4.05 36.0 41.4
0.70 1.27 24.2 132 4.17 38.1 47.9
1.00 1.52 300 180 4.03 35.7 51.7
1.50 1.93 318 25.5 3.61 28.8 | 47.8
200 2.34 33.1 327 3.20 22.8 43.0
250 2.75 342 38.5 2.83 17.9 37.9
3.00 3.16 35.1 46.3 2.54 145 337
100 (11)

TP (%I X% A B

(P (%) x%25 /&

(6), (7), (8), (9), (10), AHXEHELEED

&, B ALK [C(%)Ie DEE L LT(2)KRTHRES .
o A% (%)

+1

_ 100
1000 a1
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