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Experimental study and application of pre-demagnetization for
desulfurization and quality improvement of
high-sulfur magnetite ore
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Abstract: In this paper component analysis was conducted on the high-sulfur magnetite ore from the
Dulong mining area, by means of MLA. Analysis results indicate that the valuable elements in the high-
sulfur magnetite ore are mainly iron, sulfur, and tin. Iron mainly exists in the form of magnetite, while
sulfides are primarily present in pyrite and pyrrhotite, and tin exists in the form of cassiterite. The
gangue minerals mainly consist of talc, iron talc, and biotite. Based on the analysis on the ore compon-
ents, a separation process of 'pre-demagnetization, flotation desulfurization, and weak magnetic separa-
tion had been proposed. Closed circuit separation test results indicated that under the conditions of pre-
demagnetization treatment, grinding fineness of -0.074 mm at 89%, activator AS-106 at 3 500 g/t, col-
lector B30-2 at 150 g/t, and weak magnetic separation field strength of 0.1 T, a high iron sulfur concen-
trate with a sulfur grade of 23.94%, iron grade of 60.16%, and sulfur recovery rate of 97.70% could be
obtained. Besides, a high-quality iron concentrate with sulfur content of 0.43%, iron grade of 66.79%,
and recovery rate of 57.08% was also achieved.

Key words: high-sulfur magnetite; pre-demagnetization; flotation desulfurization; weak magnetic sep-
aration
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Table 1 Multi-element analysis results of sample %

Fe S Si Ca Mg Al K F Mn Zn Sn Cu As

56.66 10.67 1.23 0.45 0.72 0.25 0.19 0.13 0.07 0.16 0.18 0.02 0.06

F2 AHHKUMEITER

Table 2  Analysis results of iron phase of sample %

Limestone Pyrite and
Phases  Magnetite and other Silicate other sulfide
carbonates minerals

Contents 3.17 0.52 3.82 9 0.56  17.07

Distribution 18.55 3.06 224 52.7 3.29 100
rates
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Table 3 Mineral compositions and relative content of individual compositions %
Minerals Relative content Minerals Relative content Minerals Relative content
Magnetite 61.79 Minnesotaite 0.87 Epidote 0.11
Magmatic pyrite 28.79 Muscovite 0.02 Sphene 0.02
Pyrite 1.03 Phlogopite 0.25 Zircon Rare
Marmatite 0.75 Biotite 1.36 Calcite 0.14
Arsenopyrite 0.14 Chlorite 0.5 Dolomite 0.8
Chalcopyrite 0.17 Tremolite 0.84 Fluorite 0.19
Galena Rare Serpentine 0.14 Rhodochrosite 0.1
Cassiterite 0.23 Actinolite 0.15 Ilvaite 0.17
Quartz 0.22 Potash feldspar 0.03 Rutile 0.04
Talc 0.96 Diopside 0.21 Apatite 0.01
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Table 4 Particle size distribution of main minerals

Particle size/ Magnetite/% Magmatic pyrite/% Pyrite/%
articie sizefmm Content Accumulation Content Accumulation Content Accumulation
0.074 0.59 0.59 1.08 1.08
—0.037 15.92 16.51 18.93 20.01 33.71 33.71
—0.019 39.63 56.14 38.52 58.52 43.49 76.2
—0.009 30.45 86.59 30.72 89.24 19.39 95.58
—0.004 12.87 99.46 10.34 99.58 437 99.95
—0.005 0.54 100 0.41 100 0.05 100
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Fig. 1 General map of ore MLA analysis
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Table 5 Analysis results of the liberation degree of high-sulfur magnetite %
Liberation degree Magnetite Magmatic pyrite Pyrite
(hereafter referred to as L.D.)  Interval L.D.  Accumulative L.D. Interval L.D.  Accumulative L.D. Interval L.D.  Accumulative L.D.
100.00 67.34 67.34 63.34 63.34 65.34 65.34
75%< x < 100.00 12.09 79.43 13.09 76.43 10.09 75.43
50<x<75 3.54 82.97 5.54 81.97 4.54 79.97
25<x <50 4.23 87.2 7.23 89.2 723 87.2
0sSx<25 12.8 100 10.8 100 12.8 100
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Table 6 Results of pre-demagnetization and weak magnetic separation tests on high-sulfur magnetite %
Grade Recovery
P t Yiel
Groups roducts ields sn Fo S sn Fo S

Concentrate 89.16 0.11 61.36 11.61 73.10 96.59 95.96

(DUndemagnetizing Tailing 10.84 0.34 17.82 4.02 26.90 341 4.04
Feed 100.00 0.14 56.64 10.79 100.00 100.00 100.00

Concentrate 88.90 0.11 62.11 10.89 70.55 97.41 90.24

(@Demagnetizing Tailing 11.10 0.35 13.23 9.43 29.45 2.59 9.76
Feed 100.00 0.13 56.68 10.73 100.00 100.00 100.00

: Concentrate —-0.26 0 0.75 -0.72 —2.55 0.82 —5.72
Difference((2-(D) Tailing 0.26 0.01 —4.59 5.41 255 ~0.82 5.7

2oyt STB R 5 i i e Ab 5 AN i i L 4, i v 1 0.82% . T BIFEIRT 0.72%. 45F AR BAKE TN
S SR ARG R AL AT RICR A IR TE T 0.75% kg e e GEAT SRR A R B4, TR TG0 S AL
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Fig. 11

Flowsheet of preclassification-regrinding-demagnetizing-the closed-circuit reverse flotation

desulphurization process
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Table 7 Results of the closed-circuit test %
R
Products Yields Grade ceovery
Fe S Sn Fe S Sn

Sulphur concentrate 43.01 60.16 23.49 0.12 42.64 97.7 332
Iron concentrate  55.76 66.79 0.43 0.19 57.08 2.24 63.89

RO PR T2 ST A B R 3L A (1 ),
TR m B SR, TR R 5 BN AP AE
TRV AL e % DT R 4 T A, 3 e R -+ o e 2
BB A R0 8, SRTVHRAT A 5L, SR 18k
RSB o 69 5 AR AR A R, FE3 Tl R A

Tailings 1.23 1445 0.53 039 028 0.06 291
Feed 100.00 61.61 10.50 0.16 100.00 100.00 100.00 = fotfe s el 5 NP
AP R T AR . BARSHL
x8 HMRABET KFNER
Table 8 Analysis results of tailings water from closed-circuit tests
. content/(mg-L™")

Water sample As Pb Cr Ammonia COD  F_ TomlP "0
Wastewater discharge permit emission control standards 0.1 0.2 1.5 8 60 5 1 6~9
Sulfurous iron concentrate water 0.008 0.000 3 0.013 4 7.790 54.22 3.89 0.459 7.34
Iron concentrate water 0.007 0.000 4 0.0189 6.234 45.45 3.47 0.378 8.99
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