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Removal of Phosphorus from Liquid Iron-Alloys with Ca-CaF, Melt

Naoki TorumITsU, Kazu-umi HarAsHIMA, and Yasushi NAKAMURA

Synopsis:

ESR experiments were made to study the dephosphorization of $45C, SUS304, and 259, Cr steels with Ca—
CaF,melt used as an electroflux. The reaction was found to occur mainly at the electrode—tip/Ca—CaF,melt
interface. The distribution of P between the liquid steel and the Ca solution was determined only by the
Ca content of CaF, melt, irrespective of the remelting rate, the flux weight, and the P content of electrode
studied. For SUS304 and 25%Cr steels the distribution ratio was given as follows:

(%P)/[%P]=4(%Ca)?

For S45C steel the ratio appeared to be larger than that expected from the above equation. The experi-

mental results indicate that the de
The observed dependence of the

phosphorization reaction is nearly completed during the remelting process.
distribution ratio on the Ca content was proved to be consistent with a

model for Ca-CaF, solution in which an equilibrium for the reaction,” 2Ca++4-2¢=Ca,*+, is assumed.
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Table 1. Compositions of iron-alloys before MSR.

C Si Mn Ni Cr Mo S N P
(%)
S45C 0.48 - - - - - 0,018 0.0038-44 0.013-0.023
0.06 0.7 1.6 8.2 18.9 - 0.008 0.024 0.032
SUS 304 .
0.05 0.15 1.6 9.3 18.6 - 0.015 0.0048 0.011,0.038
25%Cr-Fe  0.01 - - 0.8 25.2 3.1 0.016-23 0.023-26
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Table 2. Experimental conditions.

Mold Electyode Electric Cond. Melting Rate Final Slag
ID - 0D Voltage Current : Weiaht Ca content
(mm) ~ (mm) (v) (KA) (g/min) | (g) (%)
S45C 70 40 11.€-12.6 1.6-2.0 125-180 - 280-340 0.6-3.2
SUS 304 70 40 11-15 1.0-2.45 110-280 320-540 0.8-3.9
25%Cr-Fe 55 35 11,7-13.8  1.3-2.45 100-150 180-250 0.8-3.4
Initial Flux Charge Continuous Feed-I Continuous Feed-II
CaF, Ca CaF, Ca CaF, Ca
(e) (9) (g/min) (g/min) (g/min) (g/min)
S45C 340 7-12 7.1-7.8 0.2-0.9 4,75 0.15-0.25
(0-20 min) (longer than 20 min)
SUS 304 380-621 4-29 4,2-5.6 0.1-0.5 - -
(through the runs) -
25%Cr-Fe 193 4-1 20-21 0.4-2.6 3 0.05-0.2
(0-7 min) (longer than 7 min)
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cm TH5. BEDESR2I #FizE~T Ca (b"i[;fybi 3 Content of Ca metal (%)
BB L 1/5~1/10 OBSIEMIC /5. ZDlcd M Fig. 2. Relation between electric resistance
SRTWEEE - KEBINIBEL LS. and Ca content of CaF, melt.
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Fig. 3. Observed value of Lp against that of Ca
metal concentration. (SUS 304)
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Table 3. Distribution of phosphorus between SUS 304 alloy and Ca-CaF, Solution.
No significant influence of slag weight was observed.
Weight of Height of Ca Content P content P ratio
Capped Slag Ingot of slag electrode ingot slag
(9) (mm) (%) (ppm) (ppm) (%) (-)
338 83 3.4 320 31 0.18 58
343 217 3.6 320 62 0.39 63
542 199 3.6 320 42 0.23 55
416 210 3.3 110 20 0.10 50
367 ; 213 3.6 380 89 0.41 46
100 200
x P content of electrode
5ok O 25%Cr-Fe —_ 320ppm
X S45C E
= i50f
20t =3 o
~ 3 o]
L TopF 5 loof
3 @ o] o
st 2
S sof
2+ 2 %
8
l L L i D.
ol 02 05 | 2 5 10 % 50 00 50 500

Ca content (%)

Fig. 4. Observed value of Lp against that
of Ca metal concentration. (S45C
and 259%,Cr-Fe)
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Fig. 5. Comparison of P content atthe electrode
tip with that at the ingot top. P contents
were measured with EPMA method. .
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