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A Study on the Recovery of a Metalic Fe-particle
from the Steelmaking E. A. F. Slag by the
Magnetic Separation
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ABSTRACT

The E A'F. sleelmaking slag {slag that follow) of a company 1 Co.. contained a simple substance of a metal, wushilte (FeQ),
magnctite (Fe,(,), gehlenite (CaAlSiO.), monticellite (CaMgSi0,), elc. To recovere a metal {(Fe grade . +95%) in the slag, it is
desirable that the particles of a metal are isolated from the slag and made for a liberated substance. Then, the liberaled melal is
easily recoveled by a magnetic separation. If the reclamalted slag, the size of which ranges under 40 mm, have a multi-siage
crushing, the most of a metal in the slag is simply isolaled as a hberated subslance. If the metal, that is a liberated substance
and a sphere, is recovered by a magnetic field intensity. the minimum intensity, at which a metal is attracted, is approximately
L0OG and did nol depend on the particle size of a metal in the same particles. The recovered material. that contained a iron
(Fe) over 95%, is a metal which is crushed slag by 100G in the multi-stage. If the magnetic field intensity increuse, the
recovery mercasc, but the concentration grade decrease Becausc the concentration eams more and more impurities, iron oxide
and the compound of alkali earth element. Therefore If the reclamated slag have the mulhi-stage crushing, the metal is almostly
recovered in the crushed slag by [00G on each particles, If the slag, used as a rcclamation that is a amount of 350,000 ton
from I Co., was under the multi-stage crushing and then separaled by 100gauss, it is possible to recover a metal approximately
2.50() ton, that is 0.73% of a reclamated slag. in 30~4.7 mm particles and to recover 4.200 ton in 0.3~4.7 mm particles , that is
1.2% of a rcclamated slag, in a year. Therefore, 1he tolal recoverable metal is 6,700 ton, that is 1 9% of a reclamated slag, in a
year, oo,
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Fig. 1. Particle size distobubion of crushed slag in -40 mm.
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Table 1. Pariicle size and attracted minimum magnetic field intensity on metal Fe particles {major axial length: 1, minor axial length: b.

Lhickness: h, gauss: G)

Sample No 1 2 3 4 5 6 7 8 9 10 11
FParticle size (mm), 2325 | 1764 | 1441 | 9.50 7.29 6.40 48 39 18 07 037
*lbh
Atiracted Minimum Magnetic 10 104 Q9 102 g6 95 98 a7 99 3] 95
Field Intensily (G)
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Fig. 4. XRD pattern of recovered slag by each gauss in 3 3~2.4
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Table 2. Results of experiments on the crushed slag
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Particle size (mm) 3047 | 47-33 (3324 | 2412|1204 | 04~03 | -03 Total

Sample weaht (g) 8526 | 5603.7| 6,556 |13,890.9 |12,4631|3,6839 |16,142.6 |59,493.2
Sample weight disiribution {%) 14 24| 110 233 20,9 62 278 160
Metal weighl m sample {g} 452.4 1872 1449 2042 1704 | 425 99.5| 1,30L1
Metal weight disinbution m sample(%) 342 14.5 112 15.8 13.1 33 79 100
Recovered metal weight by [00G (g) 4424 1792 1378 1944 16821 | 4046 1,156 5
Recovered metal weighltolal metal weight % 100 (%) 97.8 957 95.1 952 951 95.6

Recovered metal weighl/sample weight x 100 (%) 51.9 32 2.1 14 1.3 1.1

Recovered metal weight/total sample weight x 100 (%) 0.73 03 0.23 0.33 27| 007 1.9
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