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Fig. 1 Schematic diagram of electromagnetic separation device
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Table 1  Effect of current intensity, magnetic tube’ s motion

frequency and magnetic separation time on separation

of magnetic iron

M BEPERR AT || BREE  REPERR MW || mRE REMERR MX
M WA iR || SR WEE BRIE || B WRE R
(A (%) (%) || (Vmin) (%) (%) ||(min) (%) (%)
0.5 4.8 SLI7| 0  33.97 239.67| 1  12.25 22.48
1.0 7.74 22.63|| 20  10.39 3.87 || 2 11.29 12.89
1.5 840 1599 40  10.07 0.68 | 3  10.64 6.35
2.0 8.95 10.47|| 60  9.89 112 4 10.56 5.55
5
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Table 2 Accuracy and precision tests of the method

bR REPERE B8t (% ) E;g ’fﬁé%g RSD
WY ONNEE EE ) (%) ()
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Table 3 A comparson of analytical results of magnetic iron in
ultra-low-grade magnetite samples using this method

and artificial magnetic separation method
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Development of A New Magnetic Separation Device and Its Application in
Separation of Magnetic Iron in Ultra-low-grade Magnetite

HUANG Rui-cheng', XIAO Jie'”, WEI Ling-giao'”, LUO Lei', FU Sheng-bo'
(1. The Sixth Geological Brigade of Hubei Geological Bureau, Xiaogan 432000, China;
2. Faculty of Material Science and Chemistry, China University of Geosciences ( Wuhan) ,
Wuhan 430074, China)

Abstract; The content of magnetic iron is one of the basic analyses in ultra-low-grade magnetite exploration. In
order to accurately determine the content of magnetic iron, quantitative separation of magnetic iron is very
important. There is no standard method for the analysis of magnetic iron in iron ore, and the reproducibility of
common artificial magnetic separation is poor due to the human factors and the difficulty of guaranteeing effective
magnetic field intensity. A new magnetic separation device ( electromagnetic separation device) was developed by
using 50 mL burette, electromagnet and a three-phase asynchronous motor. Magnetic iron and nonmagnetic iron in
ultra-low-grade magnetite was quantitatively separated by optimizing the working conditions. Determination of
magnetic iron was proposed by combining the potassium bichromate titrimetric method with a magnetic separation
technique. When the current was 2.5 A, the motion frequency of the magnetic tube was 40 times/min, and the
time of magnetic separation was 5 min. The relative error was lower than 1.0% for the reference material. For the
practical samples, the analysis results completed by the proposed method were in agreement with those determined
by artificial magnetic separation with the RSD of the proposed method being lower than 1. 0% , which was an
improvement over the precision of artificial magnetic separation. For the new method, the magnetic field intensity
was effectively controlled, the parameters for the separation of magnetic iron were quantized, and the measurement
accuracy was improved for magnetic iron.

Key words: ulira-low-grade magnetite; magnetic iron; electromagnetic separation device; potassium bichromate

titrimetric method
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