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Fig.1 Single—layer ring dismounted from the HGMS
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Fig. 2 Improved inner and outer double—layer sorting rings
installed
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Fig. 3  Schematic diagram of improved concentrate discharging
device
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Fig. 4 Schematic diagram of horizontal magnetic field system
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Fig.5 Arrangement diagram of coarse medium rods
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Fig. 6 Arrangement diagram of fine medium rods
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Table 1 Main element analysis results of feading

JLE TFe TiO, V,0s S CaO MgO ALO, SiO,

#2155 1042 020 039 476 627 1874 3263

R 2 HORRI 4

Table 2 Sieve analysis results of feading

R4 /mm 72 Y% TiOf 3% /% TiO 43 1ii % /%
+0.30 13.89 5.28 7.04
—0.30+0.20 18.68 9.36 16.78
—0.20+0.10 31.84 11.36 34.71
~0.10+0.074 7.45 14.31 10.23
—0.074 28.14 11.57 31.24
it 100.00 10.42 100.00
=3 LB FET YA 1%
Table 3 Main mineral component results of feading
AR KR PLERRIERE BB REEBRE EEk
o 14.98 0.41 0.81 0.67 0.24
TYEK WY sAa A A REEEA MNA
o 0.04 0.52 17.17 5.05 7.09
TYEK ska AKA g R A oAb
R 6.28 24.62 21.68 0.37 0.07
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Table 4 Equilibrium distribution of TiO, in feading 0r \
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Fig. 7 Experimental flowsheet
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Fig. 8 Different magnetic field intensity on ilmenite magnetic
separation
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Fig. 9  Different vertical rings speed on ilmenite magnetic
separation
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Table 5 Concentrate indexes under different stroke and punching conditions

A /mm R /(r-min™) 7 ) TiO, i 17 /% TiO, |1 1t % /%

KRR B 48.63 18.73 87.38

0 0 R 51.37 2.56 12.62
B 100.00 10.42 100.00

AR 47.68 18.95 86.70

10 120 B 5232 2.65 13.30
R 100.00 10.42 100.00

ERHLRT 42.76 19.22 78.86

10 270 R 57.24 3.85 21.14
B 100.00 10.42 100.00

AR 44.69 19.12 82.01

20 120 B 55.31 3.39 17.99
R 100.00 10.42 100.00

BRHLRT 40.25 19.67 75.98

20 270 R 59.75 4.19 24.02
R 100.00 10.42 100.00
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Fig. 10 Different feed on ilmenite magnetic separation S 6 LER A, = R4 P KT R B
xR 6 = PR BT LI AT S
Table 6 Test results for three types of HGMS
e g ] 7R R % TiO & 17 /% TiO, Al it % /% B TG D FE /(KW -h-t")
PR 48.18 18.55 85.78
Wk JE 19 SSS—11-2750 R 51.82 2.86 14.22 0.49
23N 100.00 10.42 100.00
BRALHRS 1 43.28 18.75 77.35
& Bk ik 9 8SS—11-2750 =28 56.72 4.19 22.65 0.78
R 100.00 10.49 100.00
PRS0 44.74 16.45 72.15
B A B RE AR o B LRGSR AL Ry 55.26 5.14 27.85 0.55
% 100.00 10.20 100.00
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Improvement of High Gradient Magnetic Separator with Horizontal Magnetic
Field and Its Application for Ilmenite in Panxi Region
LIU Jian Guo"***, DAI Huixin', YU Lili***, FENG Jiaying>*, WANG Zaihua™*

1. Faculty of Land Resources Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan, China;
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3. State Key Laboratory of Separation and Comprehensive Utilization of Rare Metals, Guangzhou 510650, Guangdong, China;

4. Guangdong Key Laboratory of Mineral Resources Development and Comprehensive Utilization, Guangzhou 510650, Guangdong, China

Abstract: The High Gradient Magnetic Separator (HGMS) with a horizontal magnetic field has many characteristics,
including resistance to corrosion of the magnetic system and a low propensity for the magnetic medium to become blocked.
Consequently, the HGMS has a significant effect on the rough separation of ilmenite. However, the limited spacing of the
magnetic system, the narrow width of the sorting ring, and the small volume of the magnetic medium result in low
processing capacity and high energy consumption. Therefore, equipment improvements are necessary to enhance the
processing capacity and reduce energy consumption. Based on the SSS—I1-2750 horizontal magnetic field HGMS, the
separation ring system was enhanced. The thickness of the separation ring was increased in the height direction of the
magnetic system, and the inner and outer double rings were divided. The medium box equipped with a coarse medium rod
in the inner ring adsorbed coarse grain and strong magnetic target minerals, while the medium box with a fine medium rod
in the outer ring adsorbed fine grain and micro—fine grain with weak magnetic target minerals, achieving cascade sorting.
At the same time, both inner and outer rings were equipped with ore unloading devices to realize layered ore unloading,
effectively improving the ore unloading rate of the target minerals. The effect of the first stage roughing process of ilmenite
in a titanium separation plant in the Panxi area was investigated. The improved HGMS with a horizontal magnetic field
yielded titanium crude concentrates with a TiO, grade of 18.55% and a recovery of 85.78%, under conditions of a magnetic
field strength of 0.45 T, vertical ring speed of 6.2 r/min, stroke length of 10 mm, stroke frequency of 120 r/min, ore feed
rate of 160 t/h, and raw ore TiO, grade of 10.42%. Compared with the pre—improvement and vertical magnetic field, the
improved HGMS achieved a similar titanium crude concentrate grade but increased the recovery rate by 8.43 and 13.63
percentage points, respectively. The improved HGMS with a horizontal magnetic field demonstrated a good sorting effect,
and the lowest excitation energy consumption among the three devices (0.49 kWh/t). The research indicated that the
improved equipment has a large processing capacity and low energy consumption, achieving the objective of equipment
enhancement.

Keywords: horizontal magnetic field; HGMS; ilmenite; magnetic separation
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