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The Rate of Hot Metal Desulfurization by Na,0-CaO Flux

Susumu Mukawa and Yoshimasa Mizukamt

Synopsis : Study was made on the effect of Na,O content and phosphorus content of hot metal on the desulfurization rate by
Na,O-CaO mixed flux at 1623K under argon gas atmosphere.

In the case of high phosphorus content of hot metal, the optimum Na,O content was observed. Na,O may act not

only as a desulfurization material but also as a oxidizer at slag-metal interface by decomposition reaction. The optimum

Na,O content appeared as a compromise between oxygen activity and sulfide capacity. Higher degree of desulfurization

was obtained when hot metal of higher phosphorus content was treated. This result was ascribed to lowered oxygen

activity at slag-metal interface caused by reduction of Na,O activity and suppression of Na,O decomposition by P,Os,

formed by dephosphorization reaction. The highest degree of desulfurization could be achieved by Na,O-SiO, flux, and

this result support the mechanism described above.

Through the experiment, large amount of unknown sulfur was observed and the rate of unknown sulfur increased
with increase in Na,O content in flux. To reveal this reaction mechanism, coupled reaction model calculation was
performed. Although no evidence of gas formation at slag-metal interface could be obtained directly from this analysis,
thermo-dynamic considerations suggested the possibility of SO, gas formation reaction in slag bulk phase.

Key words : hot metal treatment ; desulfurization ; sodium oxide ; soda ash ; lime ; vaporization.
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Table 1. Experimental condition.

Temperture 1350°C
Weight of hot metal 0.3keg
Atmosphere Ar

Material Mg0
ibl
Crucible Diameter 0.040m
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Table 2. Composition and weight of fluxes.

Pig iron composition

Flux composition(mass%)

No Tnitial sined total
ttra alme R
A [%P] lfo] Na20 Ca0 Si02 amount(g)
1 0.100 - 0.050 0~100 0~100 N 10.0
2 0.015 0.050 33.3 66.7 - 10.0
0.015 0.050 100.0 - 0 - 10.0
3 0.015 0.050 71.4 . - 28.6 14.0
0.015 0.050 48.3 - 51.7 20.7
L, ArV AFRRATZESRL, 2727 %EULL TOH LI, high T%P]
B> OEBRMKTIIES T, IFRICIArT A 245 L, 0.06 OCa0 100%
. o . ® Na,O 100%
ARIEHES A FEA L L1, 0.05} O Na;050%-Ca050%
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EHRO0.3kgixf L, CaOt Na,ODERMF10g—E & L1, 50}2
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Fig. 1. Behavior of sulfur content during treatment.
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Relationship between Na,O mixing ratio
and degree of desulfurization.
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Fig. 3. Relationship between Na,O mixing ratio
and Na,O residual ratio.
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Fig. 4. Relationship between sulfur partition ratio

and Na,O content of slag.
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Fig. 5. Relationship between unknown sulfur and
Na,O mixing ratio.
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Fig. 6. Relationship between sulfur partition ratio
and degree of desulfurization.
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Fig. 7. Behavior of elements in hot metal during
treatment. (High phosphorus content)
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Fig. 8. Behavior of elements in hot metal during
treatment. (Low phosphorus content)

Table 3. Example of slag composition after treat-

ment.
Added flux Initial Slag composition
(mass%) Aimed after treatment (mass%)
Na.0 Ca0 [%P] Na.0 Ca0 P.0s Fe.0
0.100 8.4 71.3 4.32 2.2
33.3 66.7
0.015 0.3 75.5 0.11 16.9
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Fig. 9. Relationship between Na,O mixing ratio
and FeO content after treatment.
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Fig. 10. Sulfur distribution.
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Fig. 12. Effect of Na,O mixing ratio on free CaO
content. (High phosphorus content)
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