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Optimization on bioleaching of metal values from Pb/Zn smelting slag
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Abstract: In this study, the main variables involved in the bioleaching process include temperature, pH, pulp density and

leaching time. These variables were studied through a shaking flask experiment by orthogonal design in order to improve

the leaching rate of metal values, including Cu, Zn, In, Ga, Pb and Ag, from the Pb/Zn smelting slag. The results show

that bioleaching rate of Cu, Zn, In and Ga in the Pb/Zn smelting slag under optimized conditions (pH 1.5, temperature
65 'C, 5% pulp density and a leaching time of 4 d) is 95.5%, 93.5%, 85.0% and 80.2% respectively. Lead and silver,

however, are mostly deposited in the leached residues with the forms of lead sulfate, argentojarosite-type or silver sulfide

compounds, respectively.
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Zn, Ag Fl In W55 5 W(F> Foo1), JLXHE# T Cu,
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Table 1 Variance analysis of Ly(3*) orthogonal experiments

Element  Influence factor F /%
A 29.3Y 15.4

B 65.5" 37.9

Cu C 12.1" 47
D 49.6" 28.0
E — 14.0

A 10.6" 6.2

B 35.8" 315

Ga C 20.5Y 16.1
D 28.0" 23.6
E — 226

A 12.4Y 1.0

B 772.3Y 89.1

In C 18.2Y 1.6
D 543" 5.8

E — 2.5

A 37.0Y 25.2

B 3179 21.1

Zn C 19.2Y 11.4
D 36.4" 24.8

E — 17.5

A 18.7" 1.6

B 742.7" 84.2

Pb C 36.7" 3.7
D 73.8" 7.9

E — 1.6

A 8.8V 0.6

B 645.5" 94.8

Ag C 12.3Y 1.2
D 5.3% 0.1

E — 3.3

A, B, C, D, E and 7 stand for temperature, pH, leaching time,
pulp density and contribution rate, respectively; 1) P<<0.05;
2) P<<0.01; Degree of freedom for influence factor and error is

2 and 18, respectively.
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Fig.1 Influences of pH value of solution on leaching rate of

metal values from smelting slag
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Fig.2 Influence of pulp density on leaching rate of metal

values from smelting slag
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Fig.4 Influence of leaching time on leaching rate of metal

values from smelting slag
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Fig.5 XRD pattern of residues from bioleaching process

under optimization variables
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