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Table 1 Relationship between distribution of iron element

and particle size of sample

Particle size/ Iron grade/ Distribution of

mm Yield/% % iron element/%
2-3 7.50 40.60 8.84
1-2 15.95 34.40 15.93
0.15-1 33.75 37.42 36.66
0.075-0.15 12.15 38.72 13.66
0.038-0.075 15.78 34.13 15.63
<0.038 14.87 21.50 9.28
Total 100 34.45 100

=2 KRR

Table 2 Sample iron phase analysis

Phase Mass fraction/%

Iron carbonate 0.62
Pyrite 0.016
magnetite 21.37
Hematite-limonite 10.68
False hematite trace
Ferric silicate 1.76
Total iron 34.45

C 0.36
S 0.024

= — Quartz
* — Feldspar
4 — Chlorite

v — Magnetite

¢+ — Limonitum
* — Amphibole
o — Muscovite

10 20 30 40 50 60 70
20/(°)

Bl 1 JEE AR XRD 3
Fig.1 XRD pattern of raw sample
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Fig. 2 Magnetic system structure and magnetic field

distribution characteristics of wind magnetic separator: (a)
Magnetic system structure and magnetic field distribution cloud

diagram; (b) Magnetic field strength

Stainless porous
filter (0.023 mm)
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Fig. 3 Schematic diagram of main structure and working

principle of wind magnetic separator
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Table 3 Effect of magnetic field strength on sorting indicators

in the absence of wind

Magnetic field intensity/10 * T~ Grade/%  Recovery/%
450 47.66 67.65
675 46.06 69.66
1250 45.00 73.84
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Fig. 4 Concentrate grades as function of wind speed under

different magnetic field intensities
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Fig. 5 Recovery as function of wind speed under different

magnetic field intensities
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Fig. 6 Sorting efficiency as function of drum surface wind

speed
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Fig. 7  Variation of sorting indexes of wind magnetic

separator at different drum speeds
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Fig. 8 Particle force analysis diagram
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Table 4 Values and units of physical quantities involved in

calculation
Parameter Value Remark
B/T 0.125 Measurements
VB /(T-m ™) 13.70 Measurements
so/(N-A™?) 4nx 1077 Constant
Xo 2.44 Average value
pol(kgm>) 5170/2650 Measurements
g/(m's?) 10 Constant
r/m 0.083 Measurements
w/(rads ™) 3.14 Measurements
p/ (kgm ™) 1.29 Constant
ul(m-s ™) 0-0.70 Measurements
o/(Pa‘s) 1.79X 107 Constant

K3k 4 & ZHEUE D A KDL (5)- (6)- (11)
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Fig. 9 Function of each force value of mineral particles with

diameter change
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Fig. 10 Magnetite (black) and quartz (red) particle movement trajectories at different wind speeds: (a) 0 m/s; (b) 0.12 m/s; (c) 0.24

m/s; (d) 0.36 m/s; (e) 0.48 m/s; () 0.60 m/s
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Effect of dry magnetic separator on
pre-selection of magnetite under wind power

LIU Jian-jun"? LU Dong-fang', WANG Yu-hua', ZHENG Xia-yu', LI Xu-dong', CHENG Zhi-yong'

(1. School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China;
2. Beijing Research Institute Co., Ltd., Ansteel Group Corporation Limited, Beijing 102209, China)

Abstract: In order to solve the problem of gangue inclusion in the traditional dry magnetic separator, the air was
introduced as a sorting medium, and the magnetic reunion was destroyed by the drag force of the air flow. Magnetite with
a large range of particle sizes below 3 mm was used for pre-selection experiments. By changing the magnetic field
strength, wind speed and drum speed, indicators such as concentrate grade, recovery rate, and separation efficiency under
different conditions were obtained. The results show that the proper coupling of wind force and magnetic field can
strengthen the dispersion in the material sorting process and reduce the inclusion of gangues caused by material
deposition and magnetic agglomeration. Especially when the magnetic field strength is large enough, it can improve the
precision. The mineral grade guarantees a higher recovery rate. The force of mineral particles was analyzed and
calculated. Comsol simulation software was used to simulate the particle trajectory under different wind speeds. At the
same time, the chemical compositions of the ore samples before and after the experiment were compared, and the action
mechanism of wind force during the separation process was obtained. The dry-type magnetic separator under the action
of wind force has a low beneficiation cost and is of great value for popularization and application.

Key words: wind; dry preselection; action mechanism; magnetite; magnetic agglomeration; inclusion of gangue; Comsol

simulation
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