1982 S L M 69 4 (1983) 16T

© 1983 ISIJ

NIRRT

RS

INEIIREIRINn

AN gAY arkREMEI N T LD
BAE77 v/ AR X 2B A

Bl Bt RE ¥ RBIE RZ
moOTEY-%

Dephosphorization of Molten Iron by Addition of Mixture of
Calciumsilicide and Calciumfluoride

Takaji KusAkAWA, Manabu OHORI, Tomoyuki OBANA,

Chihiro TaAx1, and Kiichi HANABUSA

Synopsis :

This work was carried out to obtain the knowledge of the dephosphorization ability of calciumsiliside.
Electrolytic iron was melted in magnesia crusibles in a flow of argon gas. After melted down, the
mixture of calciumsilicide and calciumfluoride was added on the surface of the molten iron as flux.
The results obtained are summarized as follows.

1) In the case of the single addition of calciumsilicide, the phosphorus concentration decreased only
a little. In the case of the mixture of calciumsilicide and calciumfluoride, however, the decreasing of
the phosphorus concentration was markedly observed.

2) The degree of dephosphorization increased, as the amount of calciumsilicide in the flux increased.

3) The rate of dephosphorization increased, as the amount of calciumfluoride in the flux increased.

4) As the initial carbon concentration increased, the degree of dephosphorization decreased.

5) Spheroidal calciumphosphides were observed in the flux on the inside surface of the magnesia crusible.
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Table 1. Chemical composition of Ca-Si (wt%).
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. Scheme of experimental apparatus.
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Fig. 2. Chang in P, Ca, O and Si concentrations
as a function of time elapsed after the addition
of the mixture of 8.3g of Ca-Si and 0.9g of
CaF,.

CaF,, ¥ i3 Fh LOBRFKINEE W2 T E B $ERHIC
WL, 0~15min b2 THRE (K 3g) L,
D ALEY 77 vEREREDR JIS-G1214), v ) =2 v
oL WEERY (JIS-GI212), H vy ARRET
WIS (JIS-G1257), MER~YV Y AXAF 4+ VT
—HHBYREEERY, REBEQXERSIAY + ) 7 — il
FANERINB: Tt L. Fi, AOEBECfE L7
5, 2 A% EPMA 1 X b Bl L.

100 ° I’f |
Ca-Si(g) CaFz(g)
~o—- 8.3 0

—_ —— 83 0.9
s 80 08 -~ 83 2.2
a -— B3 35
=~ —a—- 83 8.3
a

60_ —\— Pi =0.05wt%
40— O
0

2 | b= ==
s 35
E’ 1 =2.2
()]

4 09
0
0 0 5 10
Time (min)

Fig. 3. Changes in silicon concentrations and Py/P;
as a function of time elapsed for different amounts
of calciumfluoride.
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Fig. 4. Effect of amounts of added calciumfluoride
on apparent transfer capacity coefficient.
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Fig. 5. Changes in P,/P; as a function of time
elapsed for different amounts of calciumsilicide.
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Fig. 6. Effect of amounts of added calciumsilcide
on degree of dephosphorization.
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Fig, 7. Changes in silicon concentrationi ncrease
and P./P; as a function of time elapsed for differ-
ent initial silicon concentrations.
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Fig. 8. Effect of silicon on the solubility of
calcium in molten iron with experimental results.
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Fig. 9. Changes in silicon concentration and Pg/
P; as a function of time elapsed for different
initial carbon conentrations.
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Fig. 10. Changes in calcium and carbon concen-
trations as a function of time elapsed for different
initial carbon concentrations.
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Photo. 1. Secondary electron images and X-ray images of flux on magnesia crucible.
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Fig. 11. Effect of carbon on the solibility of
calcium in molten iron with experimental results.
(1, theoretical calcium concentration of molten
iron contained 2wt% silicon in equilibrium with
CaC,. 2, theoretical calcium concentration of mol-
ten iron in equilibrium with CaC, by D. L.
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Photo. 2. Secondary electron images and X-ray images of specimens solidified 30 (a) or 120 (b)
seconds after addition of mixture of Ca-Si and 20wt9, CakF,.
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Fig. 12. Phase diagram of Ca-P-O system at 1600°C.
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