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Phosphorous Partition in Dephosphorization Slag Occurring with Crystallization at Initial Stage of Solidification

Khanh Son PHAM and Yoshiaki KASHIWAYA

Synopsis

: Basicity and the amount of Fe,0 were investigated for their effects on the crystallization behavior of the simulated dephosphorizing slags.

Twelve kinds of slags were prepared (C/S=1.0-2.5, Fe,0=10-20%, P,05=5%). In the present experiment, the Hot Thermocouple Technique

was used to melt and quench the samples. After quenching,
SEM and EDS analysis.

the microstructure of the slag and the distributions of elements were examined by

The diameter of the crystal which precipitated in the sample increased with increasing basicity (C/S) and decreasing Fe,O content. In addi-
tion, glassy regions were observed in the two samples whose Fe,0 content was 20% and whose basicity was 1.0 or 1.5. The samples (10%
Fe,0, 5%P,0;), whose basicity was 1.0 (sample-1) precipitated as a monocalcium silicate (CaO-8i0,); the sample (10% Fe,O, 5% P,0x)
whose basicity was 1.5 (sample-4) precipitated as a dicalcium silicate (2CaO-SiO,). In higher Fe,O (15-20%) slags, the crystals of the solid
solution between 3Ca0 - P,05 and 2Ca0 - $i0, ((C,P—C,S)ss) were observed. When the amount of CaO increased from C/S=1.5 to C/S=2.5,
2Ca0- Si0, appeared with phosphorous content, but phosphorous was not found in CaO - SiO,.
Key words : phosphorous partition; dephosphorization; crystallization; hot thermocouple.
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Table 1. Compositions of slags.

Sample No. CaO/Sio, Fe,O (mass%) | P,0; (mass%)
1 1 10% 5%
2 1 15% 5%
3 1 20% 5%
4 1.5 10% 5%
5 1.5 15% 5%
6 1.5 20% 5%
7 2 10% 5%
8 2 15% 5%
9 2 20% 5%
10 2.5 10% 5%
11 2.5 15% 5%
12 2.5 20% 5%

CaO

Fe,0 10%

Sio, = Fe,0

Fig. 1. Phase diagram of Ca0-S810,—Fe,0 system and
compositions of samples used in this study.”
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Fig. 2. Schematics of experimental apparatus.
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Fig. 3. Effect of air blasting on the cooling rate.
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Fig. 5. SEM image of quenched slag (Sample-1: C/S=1.0, 10 mass% Fe,O, 5 mass% P,0s).
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Fig. 6. SEM image and line scan of quenched slag (Sample-1: C/S=1.0, 10 mass% Fe,O, 5 mass% P,O;).
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Fig. 7. SEM image of quenched slag (Sample-4: C/S=1.5,
10 mass% Fe,O, 5 mass% P,O;).
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Fig. 8. SEM image and line scan of quenched slag (Sample-4: C/S=1.5, 10 mass% Fe,O, 5 mass% P,0;).
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Fig. 9. SEM image and line scan of quenched slag (Sample-5: C/S=1.5, 15 mass% Fe,O, 5mass% P,05).
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Fig. 10. SEM image and line scan of quenched slag (Sample-7, C/S=2.0, 10 mass% Fe,O, 5 mass% P,05).
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Fig. 11. SEM image and line scan of quenched slag (Sample-9: C/S=2.0, 20 mass% Fe,O, 5 mass% P,0;).
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Fig. 12. SEM image and line scan of quenched slag (Sample-10: C/S=2.5, 10 mass% Fe,O, 5 mass% P,0;).
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Fig. 13. (a). SEM image and line scan of quenched slag (Sample-12: C/S=2.5, 20 mass% Fe,O, 5 mass% P,0;). and (b). SEM
image and line scan of quenched slag (Other place in Sample-12: C/S=2.5, 20 mass% Fe,O, 5 mass% P,05).
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Fig. 18. Results of EDS analysis in the solid solution
(Sample-9: C/S=2.0, 20mass% Fe,O, 5mass%
P,0y).

Table 2. Average compositions in the line scan (mass%).

CaO SiO, P,0; Fe,O Solid solution
Line 1 554 7.1 37.2 0.1 C,P-0.5C,S
Line 2 58.3 14.6 26.9 0.2 C,P-1.3C,S
150 v
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\ .
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Fig. 19. Relationship between basicity of slag and phosphorous distribution between crystal and liquid.
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