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Desulfurization Experiment of a High Sulfur Iron Concentrate by Magnetic
Separation - Demagnetization - Composite Activation Reverse Flotation
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Abstract; Systematic magnetic separation — demagnetization — combined activation reverse flotation
desulfurization experiments were carried out on a magnetic concentrate with the iron grade of
55.61% and the sulfur grade of 3. 81% whose main sulfide ores are pyrrhotite and pyrite. The test
results showed that the sample was subjected to a weak magnetic separation test under the condition
of grinding fineness —0.038 mm accounting for 88. 32% . After demagnetization of the magnetic
separation concentrates, the closed — circuit test of the whole process of “one — stage roughing, two
— stage scavenging, three — stage cleaning and reverse flotation” was carried out with the pulp pH
of 5.5 adjusted by sulfuric acid, compound activator of H,C,0, + CuSO, + Na,S, and combined
collector of the advanced xanthate (hydrocarbyl carbon number is 5 —=7) and the ammonium butyl
aerofloat. The test finally obtained the iron concentrate grade of 66.71% , the iron recovery of
81.57% , the sulfur content of 0.33% , and the by — product sulfur concentrate sulfur grade of
29.98% . The study better solved the actual production problems of the mine.
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Results of chemical multi — element
analysis of the sample

Composition TFe S Zn  Cu CaO SiO, As MgO Other
Content  55.61 3.81 0.51 0.02 13.69 19.48 <0.02 3.32 4.54

Table 1
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Table 2 Results of iron phase analysis of the sample

Occurrence Iron in  Iron in Iron in Iron in Iron in Iron in Total
state magnetite pyrite pyrrhotitehematite silicate siderite iron

Content 45.91 1.81 2.53 1.42 3.67 0.27 55.61
Distribuion o) 56 3 55 455 2.5 6.60 0.49 100.00

ratio
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Table 3 Particle size composition of the sample
Distribuion
Grade .
Particle — size/mm  Yield ratio
TFe S TFe S
+0.106 1.81 36.83 6.94 1.20 3.33
-0.106 +0.075 5.49 43.99 6.52 4.35 9.49
-0.075+0.045 24.23 47.82 6.01 20. 85 38.63
—-0.045+0.038 25.17 54.73 5.67 24.79 37.86
-0.038 43.30 62.64 0.93 48.81 10. 68
Bt 100.00 55.61 3.81 100.00 100.00
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Fig.1 Magnetite in single crystal
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Fig. 2 Intergrowth of magnetite and pyrrhotite
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Fig.3 Intergrowth of magnetite and pyrite ore
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Table 4 Test results of magnetic — separation to
flotation and flotation to magnetic — separation

Iron grade of Iron recovery  Sulfur grade of

Test schemes iron rough rate of iron iron rough
concentrate  rough concentrate concentrate
Magnetic — flotation
€ 65.22 82.87 0.90

separation
Flotation — magnetic 64.97 83.13 1.05

separation
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Fig.4 Effect of grinding fineness on magnetic separation index
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Fig. 5 Effect of demagnetization on separation index
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Fig. 6  Flowsheet of activator test
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Table 5 Test results of activator screening

Iron grade of Iron recovery rate Sulfur grade of

Activator iron rough of iron rough iron rough
concentrate/%  concentrate/%  concentrate/ %

H,C,0, 100 g/t 65.13 83.45 0.94
Na,S 25 g/t 65.46 82.87 0.85
CuS0O, 100 g/t 65.50 82.77 0.82
NaS 25 g+ g 82.51 0.73
CuS0O, 100 g/t ’ ’ ’
H,C,0, 100 g/t

+ Na,S 25 g/t 66. 00 82.22 0.61

+ CuSO, 100 g/t
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Fig.7  Flowsheet of flotation test
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Fig. 8 Effect of H,C,0, dosage on desulfurization roughing index
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Table 6  Effect of collector types on iron roughing index

Iron grade of Iron recovery  Sulfur grade
iron rough rateof iron rough of iron rough

Types of reagent

concentrate concentrate concentrate

Ethyl xanthate 65.88 82.30 0.59

Senior butyl xanthate 66.02 81.97 0.57

Ethyl xanthate + senior 65.95 8200 0.58

butyl xanthate

Ethyl xanthate + 66. 10 81.72 0.53
ammonium aerofloat

Senior butyl xanthate + 66. 17 3145 0.49

ammonium aerofloat
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Table 7 Test results of whole closed — circuit process
Grade Rate of
Product Yield recovery
TFe S TFe S
fron 68.00 66.71  0.33  81.57 5.89
concentrate
Sulfur 6 g5 5158 2098 10.06  85.38
concentrate
Tailings 21.15 21.99 1.57 8.37 8.73
Raw ore 100.00 55.61 3.81 100. 00 100. 00
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