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Effect of biological factors on heap bioleaching kinetics of
secondary copper sulfide
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Abstract: Based on the indirect function of bacteria in the leaching process, Monod equation and Shrink core kinetics
equation, the bacteria growth and sulfide bioleaching kinetics model about secondary copper sulfide column bioleaching
simulating heap bioleaching were proposed, and the variation rules of copper leaching rate and bacteria and total iron
concentration in the solution by the time were determined, and the kinetics of leaching speed affected by bacteria
maximal growth specified rates and bacteria yield rate and bacteria saturated coefficient respectively were studied. The
results show that in the prophase time of leaching process, the leaching rate, total iron concentration and bacteria cells
increase rather quicker than those in the anaphase time of leaching, and the biological factors affect the leaching process
when in the prophase time. The results of calculated and experimented of mining heap bioleaching show a good
consistence, and it proves that the primary kinetics model can give an availability description about heap bioleaching
process.
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Table 1 Bio heap leaching practical data and other common kinetics parameter values

_ - K(Fe*)/ Dy/ pl
R/ecm G Unax/D " Yi(gg™") _ , _
(gdm®)  (omts) ¢ (gom™)
0.12 0.58 0.20 3.54x107° 1.1X107 5.67X107° 1.0 2.65
Kads/ -1 ﬁl/ ;BZ/ al b/
Ky/h
(em>g s des & ¢ (ems™) (cms™) (ems™) (cms™)
3.3%X1072 0.15 1.5X 1072 4.0 29%107* 1.3%107* 235%X107%  3.42%x107
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Fig.2 Variation of total iron ion concentration of leached

solution with bio heapleaching time
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Fig.3 Variation of bacteria cells concentration of leached

solution with bio heapleaching time
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under different bacteria ultimate specific growth rates
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