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Abstract: The valuable elements of a certain lead-zinc tailing thickener overflow have recyclable value. Process
mineralogy research of this overflow was implemented using mineral automated quantitative mineralogy (MLA), and the
chemical composition, mineral composition, the output form of main metal sulfide and the dissociation degree were
investigated by traditional process mineralogy methods. Statistical results show that pyrite is the main metal mineral
followed by galena and sphalerite, the mass fraction of pyrite is 46.30%, and most size of the three minerals is under 0.03
mm. The monomer dissociation degrees of pyrite, galena and sphalerite are 94.93%, 85.48% and 89.34%, respectively.
The separation of high-grade sulfur concentrate is good due to the high pyrite content and dissociation degree of the
sample. Based on the process mineralogy analysis, the desilting of the high-pressure hydrocyclone was mixed with the
feed of original production as a new feed to produce high grade sulfur concentrate. The process can achieve larger benefit
with few industrial transformation investments.

Key words: lead—zinc tailing; thickener overflow; process mineralogy; mineral automated quantitative mineralogy;
hydrocyclone; sulfur concentrate
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Table1 Chemical analysis result of sample (mass fraction, %)

Pb Zn Cu Cd Fe As S

1.06 039 0.024 0.007 2341 0.098 25.04

Si0, TiO, ALO; CaO MgO MnO Na,O

20.19  0.14 565 1068 092  0.058 0.060

K>0 p C Agh  1g?

1.75 0.068 2.69 6434 15.58

1) Content of Ag is g/t; 2) Ig: Mass loss of ignition.
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Table 2  Phase analysis results of lead in sample

Lead phase Lead grade/%  Distribution rate/%
Lead sulfide 0.79 74.53
Lead oxide 0.03 2.83
Lead sulfate 0.18 16.98
Lead ferrovanadium 0.06 5.66
Total lead 1.06 100.00

R 3 FEM RIS 2 A R

Table 3 Phase analysis results of zinc in sample

Zinc phase Zinc grade/% Distribution rate/%
Zinc sulfide 0.35 89.74
Zinc carbonate 0.01 2.56
Zinc sulfate 0.01 2.56
Zinc iron sharp stone 0.02 5.14
Total zinc 0.39 100.00
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Table 4 Phase analysis results for sulfur of sample

Sulfur phase Sulfur grade/%  Distribution rate/%
Sulfur in sulfide 24.35 97.24
Sulfur in sulfate 0.49 1.96
Sulfur elemental 0.20 0.80

Total sulfur 25.04 100.00
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Fig. 1 Microscopic photographs of main metal sulfide (reflection) (Gn: Galena; Sp: sphalerite; Py: Pyrite; G: Gangue): (a) Single
grain galena; (b) Mineral adjacent relations; (c) Single grain sphalerite; (d) Mineral inclusion relationship; (e) Relationship between

pyrite and gangue; (f) Mixed intergrowth
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Fig. 2 XRD pattern of sample
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Table5 Composition and contents of main minerals for sample (mass fraction, %)

Sphalerite Galena Lead alum Pyrite Chalcopyrite Arsenopyrite Pyrrhotite
0.41 0.27 0.95 46.30 trace 0.03 0.04
Limonite Siderite Quartz Feldspar Calcite Dolomite Sericite
0.04 0.01 13.80 0.21 18.63 3.42 12.75
Chlorite Rutile Garnet Apatite Barite Gypsum Others
2.34 0.19 0.12 0.14 0.02 0.10 0.23
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Fig. 3 MLA color maps of different ores: (a)
Pyrite; (b) Galena; (c) Sphalerite
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Table 6 Liberation degree of main metal sulfide
Mineral Liberation degree of Liberation degree of intergrowth/%
monomer/% >3/4 3/4-1/2 1/2-1/4 <1/4
Pyrite 94.93 3.28 1.12 1.51 0.16
Galena 85.48 6.58 3.67 2.79 1.48
Sphalerite 89.34 4.53 2.87 2.01 1.05
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Table 7 Proportion of pyrite intergrowth and mosaic mineral
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Table 9 Proportion of sphalerite intergrowth and mosaic

mineral

Proportion/%
Mosaic mineral . For intergrowth
For total pyrite .
pyrite
Galena 0.21 4.14
Sphalerite 0.46 9.07
Pyrrhotite/Arsenopyrite 0.13 2.56
Lead alum 0.39 7.69
Quartz 1.35 26.63
Calcite/Dolomite 1.43 28.20
Sericite/Chlorite 1.02 20.12
Others 0.08 1.58
Total 5.07 100.00

&8 I E AR S RIER Y

Table 8 Proportion of galena intergrowth and mosaic mineral

Proportion/%

Mosaic mineral For intergrowth

For total sphalerite

sphalerite
Galena 2.37 22.23
Pyrite 3.89 36.49
Lead alum 0.13 1.22
Quartz 1.27 11.91
Calcite/Dolomite 1.12 10.51
Sericite/Chlorite 1.78 16.70
Others 0.10 0.94
Total 10.66 100

Proportion/%

Mosaic mineral -
For total galena  For intergrowth galena

Sphalerite 3.28 22.59
Pyrite 6.06 41.74
Lead alum 0.63 4.34
Quartz 0.84 5.79
Calcite/Dolomite 1.16 7.99
Sericite/Chlorite 2.27 15.63
Others 0.28 1.92
Total 14.52 100.00
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Fig. 4 Back scattering electron images of samples (Gn: Galena; Sp: Sphalerite; Py: Pyrite; B: Sericite; Q: Quartz): (a) Mixed inlaid

relationship; (b) Along edge of embedded relationship; (c) Along fissure filling metasomatic relations; (d) Disseminated parcel

relationship
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Table 10 Flotation results of two feeding

Mass fraction/%

Sample Product
Productivity Grade Recovery
Feed 100.00 30.43 100.00
Single
Concentrate 65.84 43.05 93.15
mineral
Tailings 34.16 6.10 6.85
Feed 100.00 31.03 100.00
Mixed
Concentrate 67.02 43.25 93.41
mineral
Tailings 32.98 6.20 6.59
6 58
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