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Process mineral research of a complex refractory lead-zinc ore in Jiangxi
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Abstract: The process mineralogy of lead-zinc ore was studied by automatic mineral parameter detector and
scanning electron microscope. The results show that the main metal minerals of the ore are sulfide such as
sphalerite, galena and pyrite, and the gangue minerals are carbonate rocks. The mineral composition is
complex, which increases the difficulty of valuable metal separation. The main useful elements of the ore
are lead and zinc, the contents are 1. 98% and 3. 27 %, respectively, of which lead in galena accounts for
74.26% , zinc in sphalerite accounts for 64.75%, and the contents of gold and silver are 0.3 g/t and
73.5 g/t, respectively. The economic value of the ore is high. Galena, sphalerite and pyrite have very fine
embedded particle size, which belongs to the category of medium and fine particles as a whole. In the raw
ore of 0.074 mm accounting for 21. 45%, the dissociation degrees of galena and sphalerite are 54. 8% and
57.8%, respectively, and the continuous relationship is complex. According to the analysis results of
dissociation degree under different grinding fineness, the recommended grinding fineness is —0. 074 mm,
accounting for 83%. Under this fineness condition, galena and sphalerite can be fully dissociated, and the
dissociation degrees are 83.1% and 85.5%, respectively. According to the process mineralogical
characteristics of this type of ore, it is suggested to adopt the preferential flotation process of “sequential
flotation of lead, zinc and sulfur” to obtain lead, zinc and sulfur concentrates in turn.
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Table 1 Main mineral composition and relative contents /%
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Table 2 Spectral semi-quantitative analysis of the ore /%
JLHR Zn Pb Cu Fe As Al Mg Ca Na K Cd Mn
o 3. 665 2.003 0.093 2 8. 347 0.034 0.767 7.413 24.61 0.115 0.092 6 0. 029 0.796
LR Ag Cr Se Sr Ti W A% Si S P (0]
R 0.010 0. 009 0. 002 0.007 8 0.027 0.003 0.010 1. 74 3. 549 0. 009 39.900
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Table 3 Analysis results of chemical multielement of the ore /%
% Zn Pb Cu Fe S Al Oy MgO In Cr CaO K. O Na, O SO, Agh AuP
i 3.27 1.98 0. 082 9. 96 8. 26 0.19 11.73  0.0021 0.001 25. 85 0. 05 <0.02 11.43 73.5 0.3
5 As Ga WO; Sn Mo Bi Sh Caly Cd Ge Se Te Tl Hg U
S 0.06 <Z0.000 5 <<0.01 0.001 6 <C0.001 0.004 0.011 0. 25 0.022 0.000 5 0.0008 0.003 0.0005 <Z0.001 <Z0.000 1
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Table 4 Phase analysis of the ore /%
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Imbedding characteristics of main minerals in lead-zinc ore(Polarized light microscope)
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Fig. 2 Particle size distributions of major metal mineral
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Table 5 Dissociation degree of galena and sphalerite in the ore with grind size of 2 mm
9%/ mm o _ T/ % _ _ INEET/ V4 _
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+0. 25 62. 32 1. 95 1.79 41.9 58.1 3.21 61.47 43.7 56. 3
—0.25+0.15 12. 50 1.92 2. 20 55.2 44. 8 3.35 12. 87 65. 2 34. 8
—0.15+0.074 3.73 1. 86 3.53 67.4 32.6 3.42 3.92 77.6 22.4
—0.07440. 045 8. 69 1. 99 8.79 86.5 13.5 3. 46 9.24 87.3 12.7
—0.045+40. 037 2.35 2.06 2.46 88. 6 11. 4 3. 37 2.43 90. 6 9.4
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Table 6 Dissociation degree of galena and sphalerite in the grinding ore /%
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