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Recycling Technique of Iron and Phosphorus in Steelmaking Slag
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Abstract:

In order to recycle iron and phosphorus in steelmaking slag, effects of temperature (1 473-1 873 K) and slag
composition (CaO/SiOz = 1.0-4.0) on reduction of (FeO) and (P20s) in steelmaking slag by carbon with mechanical
stirring were studied in laboratory-scale experiments. The results were summarized as follows. 1) The reduction
ratios of (FeO) and (P20s) in steelmaking slag obtained in this research were 0-98% and 3-98%, respectively. These
values were highly dependent on both slag basicity and the reduction temperature. 2) Higher reduction ratio of (P205)
exceeding 50% were obtained under the condition that the activity of (Fe:O) in the slag was less than 0.01. The (P2Os)
reduction ratio decreases as the equilibrium phosphorus partition ratio between slag and metal calculated by slag
composition and temperature increased. 3) From the phosphorus mass balance before and after experiments,
1-29 mass% of unidentified phosphorus was confirmed. The ratio of unidentified phosphorus increased as the

equilibrium P; gas partial pressure calculated with an equation for the gaseous dephosphorization reaction increased.
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Table 1 Chemical composition of slag used in the experimental work

CaO SiO: Al0Os MgO MnO P20s T. Fe M. Fe FeO Fe20; CaO/

mass% | mass% | mass% | mass% | mass% | mass% | mass% mass% | mass% | mass% SiO2
Dephosphorization slag| 21.1 17.8 4.1 4.9 39 2.4 36.9 17.3 19.8 6.1 1.2
Converter slag | 40.0 13.5 5.4 5.8 2.8 2.2 20.6 2.2 12.0 12.9 3.0
Converter slag Il 47.0 11.7 4.0 6.0 3.0 2.8 16.3 1.0 10.4 10.3 4.0
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Fig.1 Experimental setup for slag reduction experiments
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experiments
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Fig.3 Mass balance of iron after slag reduction experiments
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Fig.4 Mass balance of phosphorus after slag reduction
experiments
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Fig.5 Comparison of oxygen potential in the experimental
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