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Practice and Optimization on Acid and Iron Balance in
Industrial Heap Bioleaching of Zijinshan Copper Mine
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Abstract: Heap bioleaching, solvent extraction, and electro winning is applied in Zijinshan copper mine to
produce copper cathode from low-grade ore. Digenite and covellite are the main copper minerals, and quite high
amount of pyrite is also included in ore, while very low acid consumption gangue minerals are contained. During
process of extracting valuable copper from heap bioleaching, pyrite will be also oxidized and dissolved into ferric
sulfate and sulfuric acid, which result to adverse effect to solvent extraction, electro winning processes. Main
technique traits of Zijinshan heap bioleaching practice were introduced. Industrial practices, including high acid/iron
concentration leaching system and low acid/iron concentration leaching system, and how they influence acid/iron
balance in industrial system were introduced. Based on mineralogy properties and especially pyrite oxidation
processes, influence of pyrite oxidation and parameters to acid/iron balance of Zijinshan heap bioleaching is
analyzed. Strategies for future acid and iron balance are proposed.
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Table 1 Average yearly chemical characteristics of Zijinshan heap bioleaching solution

He R R AE Ay Fel* [(g+ L1 Fe?t[(g+ L7 1) pH AR/ (g LY Eh(vs SHE)/mV
2006 10. 97 2.46 1.21 8.2 650
2007 33.77 8.38 0.93 20 646
1 R i Ak 2008 40. 88 14. 97 0.91 21.9 648
2009 41.05 12.91 0.92 24.3 647
2010 40. 72 8.48 0.91 22 653
2012 1. 50 0. 39 2. 24 2.59 660
IR I 4k 2013 4. 40 0.23 1.78 6.78 720
2014 5. 89 0.10 1. 67 7.59 809
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Table 2 Basic information of two leaching systems under high acidity and low acidity

EZi o TR o R M R AR R VTR AV 42k 3 2 1k
AHET [t 14 623 888 14 721 257
i & V2] 94 0.42 0.31
B 39 774 29 225
B IS IR IR A it (kg e m %) 1.11 1.14
B A e (kg et e a ) 2.93 1. 90
EERBRIY 72.3 60. 6
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Table 3 Mineral compositions of

Zijinshan copper ore [%
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