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The Model Experiment on the Formation of 2Ca0O - SiO,~3CaO - P,O, Phase in the Dephosphorization Slag

Masayulki Kami, Masahiro TERASAWA, Atsushi MATSUMOTO and Kimihisa I10O

Synopsis :

The formation of the Ca,Si0,~Ca,P,0; phase in a hot metal dephosphorization slag was investigated. The reaction of a P,O;-containing slag
with a solid porous CaO was observed at 1673K by using a hot thermo-couple method. A CaO-FeO layer was formed near the interface, and
next to it a solid solution of Ca,Si0,~Ca,P,04 containing FeO was observed. The results could be explained in terms of the model proposed
by Hamano et al. The Fe-P—Si alloy was reacted with dicalcium ferrite at 1673K, and the samples were analyzed by XMA. The phosphorus

concentrated phases were observed near the slag—metal interface. Their compositions could be approximated as 2(CaO+FeO)- SiO,—

3(CaO+FeO)-P,0; and their FeO concentration decreased as the progress of the reaction.
Key words : dephosphorization; dicalcium ferrite; dicalcium silicate; multi-phase flux; tricalcium phosphate; slag.
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Fig. 1. Reaction of CaO and CaO-SiO,—FeO-P,0O; slag at
1673K (reaction time=600 s).
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Fig. 2. Relation between the displacement of the interface
and reaction time.
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Fig. 3. SEM images for solid CaO and CaO-SiO,—
FeO-P,0; slag interface (reaction time=30s and
3005s).
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Table 1. Chemical composition of the slag reacted with
solid lime at 1673K (reaction time=30s and
3005).

Position Ca0O FeO P,05 Si0,
1 408 33.0 1.4 24.8
2 336 49.7 0.7 16.0
3 714 5.0 3.5 20.0
30s 4 76.7 4.5 2.8 16.0
5 39.7 50.5 11 8.7
6 38.8 59.3 0.2 1.8
7 95.4 4.0 0.2 0.3
1 38.1 22.4 42 35.4
2 54.0 46 13.5 27.8
3 58.1 1.2 115 29.2
4 58.3 0.9 12.9 27.9
5 499 18.6 10.1 215
3005 © 60.0 0.2 8.9 30.9
7 476 26.4 6.6 19.4
8 52.0 15.1 8.6 24.4
9 58.3 16 103 29.8
10 416 51.0 1.9 5.4
1 39.1 57.5 0.1 33
12 94.8 1.9 1.7 15
5 35
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Fig. 4. Relation between the thickness of CaO-FecO layer
and reaction time.
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Fig. 5. SEM images for the Fe-Si—P alloy and the slag
formed in the vicinity of the interface. (7=1205s).

Table 2. Chemical composition of the slag reacted with
Fe-Si-P alloy (7=1205s).

Position CaO FeO SiO; Py0s L(um)

1 24.7 376 14.2 235 44

a 2 24.4 74.0 1.6 0.0 209
3 39.5 59.1 1.4 0.0 226
4 441 55.9 0.0 0.0 730
1 11.6 47.9 18.6 219 5.6
2 443 10.7 0.0 45.0 16

b 3 380 18.7 3.8 395 28
4 457 8.7 13 443 35
5 427 12.3 56 393 41
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Fig. 6. The concentration profiles for the slag in the vicini-

ty of the interface (7=1205).

100

< 7=300s ® Ca0 AFeO

@ 801 1673K 0P,0, ASIO,

E A

= 60 oo

:.g L4 ® ® [ ] :

£ oa0f °
L A A

gméooo « ¢

3 odax % Q 2 Q
A Ay { L 6_
0 200 400 600 800

distance from the interface (um)

Fig. 7. The concentration profiles for the slag in the vicini-

ty of the interface (7=3005).
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Fig. 9. Relation between X,o/Xr.o and X; o for the phos-
phate concentrated phases. )
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