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Abstract  Fluorspar has been essential flux in steelmaking process. The main effects of fluorspar addition are
lowering of the viscosity and melting temperature of slag. In recent vears, due to the increasing price and
environmental problem of fluorspar, various types of fluorspar substitute have been investigated. In this study,
iron oxide by-products such as sinter dust, basic oxygen furnace (BOF) sludge and mill scale were developed
as a substitute in terms of waste recycling. Several plant trials were carried out by addition of briquetted
substitutes of 4~6 kgfton to compare with the fluorspar of 0.7~1 kgfton. The substitutes showed a similar
behavior of slag formation, phosphorus removal and MgO saturation content.
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Fig.1. Melting point depression of CaO based binary
mixtures.”
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Table 1. Chemical compositions of by-product materials

containing iron oxide. (wt.%)
. Na,O+

total Fe  CaO Si0, S K,0

Sinter dust 44 8 6 0.76 4.5

Sinter ore 56 9 5 0.03 0.15

Converter 15 2 006 -

sludge
Mill scale 74 - - - -

Table 2. Mixing ratio of conveter slag and fluorspar
substitutes. (Wt.%)

Case 1

Case 2 3% sinter dust + 3% sinter ore + 94% converter slag

1.5% fluorspar + 98.5% converter slag

3% sinter dust + 3% titanium ore + 94% converter

Case 3
slag

3% sinter dust + 3% manganese ore + 94% converter

Case 4
slag

Table 3. Chemical compositions of fluorspar substitutes for

plant trials. (Wt.%)
substitute total Fe =~ CaO SiO, S Na,O+
KO
A type 44 8 6 0.76 4.5

B type 53.7 14.4 22 0.15 1.15
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Fig. 2. Melting behavior of converter slag by addition of
fluxing material.
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Fig. 3. Relationship between degree of slag formation and hot
metal ratio.
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Fig. 4. Effect of Si content in hot metal on degree of slag
formation.
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Fig. 5. Comparison of Kp value between fluorspar and
fluorspar substitutes.
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Fig. 6. Sulfur behavior in fluorspar and fluorspar substitutes.
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Fig. 7. Comparison of MgO saturation content between
fluorspar and fluorspar substitute.
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