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Recovery of iron from fine iron tailings by
continuous centrifugal concentration
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Abstract: An SLon pilot continuous centrifugal concentrator (SLon pilot centrifugal concentrator) was used to study the
effects of drum rotation speed and reciprocating velocity of water sprays on the separation performance of the
concentrator under the optimum conditions of feed volume flow rate (24.5+0.4) L/min, feed solids content 20% and
impacting pressure of water sprays 0.45 MPa, with the high gradient magnetic separation concentrate assaying 52.42% Fe
from fine hematite tailings as test material. The experimental results indicate that the drum rotation speed determines the
centrifugal forces on particles and the reciprocating velocity of water sprays has a significant influence on the flowing
characteristics of flowing film, thereby generating significant effects on the separation performance. By using the pilot
concentrator to the magnetic concentrate at drum rotation speed of 450 r/min and reciprocating velocity of water sprays of
36 mm/s, a concentrate assaying 62.32% Fe with 65.02% recovery is achieved. It is therefore concluded that the SLon
centrifugal concentration is efficient in reconcentrating the high gradient magnetic separation concentrate from the fine
hematite tailings.
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Fig.1 Principle of SLon pilot centrifugal concentrator
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Table 1 Assay of magnetic product W/%

Fe Si0, ALO; CaO  MgO S P

5242  18.44 1.12 0.62 0.35 0.25 0.02
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Table 2  Size-by-size analysis of magnetic product

R BE /pum e 1% B/ % BRAATERY%
>174 6.73 40.29 5.17
74~37 31.43 54.47 32.66
37~19 28.88 55.34 30.49
<19 32.96 50.39 31.68
it 100.00 52.42 100.00
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Table 3  Experimental conditions of SLon pilot centrifugal

concentrator
Rk EbRHE KRR e KA
Bk Mok bRy By AR/
(L'min™) % MPa (rmin™) (mm-s™)
24.5+0.4 20 0.45 100~700 12~72
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Fig.2 Experimental setup of SLon continuous centrifugal

concentration
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Fig.3 Effect of drum rotation speed on performance
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Fig.4 Effect of reciprocating velocity of water sprays on

performance
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Fig.5 Effect of reciprocating velocity of water sprays on

flowing characteristics of flowing film in SLon full-scale

centrifugal concentrator
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