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Transformation Behavior of Pyrite in Zinc Concentrate Oxygen Pressure

Leaching Process

DENG Zhigan,SUN Pu, WEI Chang, LIU Zudong, LI Xingbin, LI Minting
(Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology,
Kunming 650093, China)

Abstract; Taking pyrite as the research object, the effects of initial sulfuric acid concentration, leaching
temperature ,oxygen partial pressure, mineral particle size and reaction time on the oxygen pressure leaching behavior
of pyrite were studied. The results show that the initial reaction of oxygen pressure leaching of pyrite is acid
consuming reaction,and the consumption rate of sulfuric acid is higher than the generation rate of sulfuric acid. In the
early stage of the reaction,the iron in the leaching solution is mainly divalent iron ion,and the oxidation of iron ion
occurs in the later stage of the reaction,and the trivalent iron ion can be hydrolyzed and precipitated into hematite
and iron vanadium in high temperature acidic solution. In the process of oxygen pressure leaching, most sulfur
elements in pyrite are converted into sulfuric acid and exist in the leachate in the form of sulfate radical, while a small
part exists in the form of elemental sulfur in the leaching residue, which attaches to the surface of the leaching
residue and forms a coating.
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Table 1 Main chemical compositions of the pyrite /%
Elements Fe S Ca Si Other
Contents 45.63 52.8 0.01 0.1 1. 88
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Fig. 1 XRD pattern of the pyrite
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Fig. 2 Effects of initial sulfuric acid concentration on oxidation transformation behavior of pyrite
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Table 2 Content of sulfur in the residues obtained under different initial sulfuric acid concentration

Initial sulfuric acid concentrations/(g+ L™1) 0 10 20 30
Contents of sulfur in the residues/ % 3.12 5.45 4.51 4.12
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Table 3 Contents of sulfur in the residues obtained at different temperature

Temperatures/ C 110 120

130 140 150 160 170

Contents of sulfur in the residues/ % 5.32 4.61

3.59 3.11 2.48 1.58 0. 81
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Fig. 3 Effects of temperature on oxidation transformation behavior of pyrite
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Table 4 Contents of sulfur in the residues obtained under different oxygen pressure

Oxygen pressures/MPa 1.0

1.2 1.4 1.6 1.8

Contents of sulfur in the residues/ % 5.61

.63 1. 67 1. 11 0. 87
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Table S Contents of sulfur in the residues obtained under different particle size

Particle sizes/pm —250~—150

—150~—120

—120~—106

Contents of sulfur in the residues/ % 0.51

0.76 1. 36 2.49
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Fig. 4 Effects of oxygen pressure on oxidation transformation behavior of pyrite
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Fig. 5 Effects of particle size on oxidation transformation behavior of pyrite
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