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Application of coal in oxidative pressure leaching of
marmatite concentrates
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Abstract: Oxidative pressure leaching of marmatite concentrates with adding coal as elemental-sulfur disperser was

investigated. The experimental results show that the coal with carbon content higher than 70%_can_not improve the

leaching of zinc. The coal with low carbon content (lignite coal) can act as excellent elemental-sulfur disperser in the

pressure leaching of marmatite concentrates at 423 K. The appropriate dosage of lignite coal is_further determined as

1.0%_of the mass_of concentrates. The leaching rate of zinc is_achieved as high as 96% in the following conditions: the

particle size of concentrates of 98%_less than_43 pm, the lignite coal dosage of 1.0%_of the mass of concentrates, the

liquid to solid ratio of 4.5:1 mL/g, the initial sulfuric acid concentration of 1.43 mol/L, the initial zinc concentration of

0.62 mol/L, the leaching temperature of 423 K, the oxygen partial pressure of 0.5 MPa, the agitation speed of 800 r/min,

the leaching time of 1.5 h. This pressure leaching technique is proved to be effective and stable. The sulfur-dispersing

capability of lignite coal is further proved to be much higher than that of sodium lignosulphonate. The adherence of

elemental sulfur to residual sulfide ores in the slag is nearly eliminated with lignite coal as elemental-sulfur disperser.
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Fig.1 XRD pattern of marmatite concentrates
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Table 1 Chemical composition of marmatite concentrates

(mass fraction, %)

Zn Fe Pb Cu
32.5 14.7 4.81 0.87
Ca Mg Al Mn
0.50 0.29 0.24 0.24
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Fig.2 Influences of different additive agents on leaching rate

of zinc
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Table 2 Relationship between carbon content of coal and

leaching rate of zinc

Carbon content(on dry basis)/% Leaching
Coal Total rate of Zn/

0,
carbon %o

Inorganic  Organic

carbon carbon

Anthracite coal 81.88 0.38 81.78 73.41

Bituminous coal  70.91 0.07 70.89 66.67
Lignite coal 57.21 0.79 56.99 94.63
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Fig.4 Backscattered electron image of residual sulfide ore

aggregates(a)_and surface distribution of elemental sulfur(b)_in

leaching residues with none sulfur disperser added
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Fig.5 _Backscattered electron image of residual marmatite(a)

and surface distribution of elemental sulfur(b)_in leaching

residues with sodium lignosulphonate added as sulfur disperser

Table 3 Repeated pressure-leaching test results of marmatite concentrates with adding lignite coal as elemental-sulfur disperser

Leaching solution/(mol-L™")

Leaching residue/% Leaching rate of

o Zn Fe H,S0, Productivity Zn Fe zinc/%
1 1.77 0.04 0.31 71.19 1.78 20.86 96.06
2 1.78 0.03 0.32 70.59 1.75 21.01 96.16
3 1.74 0.03 0.31 70.89 1.74 20.72 96.17
4 1.75 0.04 0.34 70.50 1.67 20.35 96.34
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Fig.6 _Backscattered electron image of residual marmatite(a)

and surface distribution of elemental sulfur(b)_in leaching

residues with adding lignite coal added as sulfur disperser
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