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Approaches to intensify bio-oxidation of
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Abstract: Growing demand of gold makes it essential to recover gold from refractory gold-bearing sulfide concentrates.
Bio-oxidation method of refractory gold-bearing concentrates is a promising technology, but the widely utilization of
bio-oxidation in the gold pre-treatment industry is limited by the low reaction rate and long oxidation cycle. Therefore,
the intensifying approaches become the key factor to improve this technology. To achieve the intensification goal, three
strategies were summarized in this work. Firstly, optimization of the microbial community was analyzed with the purpose
of constructing more promising mixed cultures. Secondly, the chemical conditions were controlled to enhance the
metabolism and function of the microorganisms. Thirdly, new processing approaches were improved to create more
favorable conditions for biological and chemical reactions. When the bio-oxidation process is subjected to these
strengthening strategies, the bio-oxidation efficiency will be elevated significantly.
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Table 1 Tron and sulfur oxidizing microorganisms used in bio-oxidation process
Organism Growth substance Condition pH Reference
Acidianus brierleyi Sulfides Hyperthermophiles 2-2.5 [20]
Acidithiobacillus ferrooxidans S, Fe(Il) Odea,mon Mesophiles 2-4 [21]
Fe(lll)reduction
Acidithiobacillus thiooxidans S oxidation Mesophiles 1.5-4 [22]
Acidithiobacillus caldus Mixotroph Moderate thermophiles 225 (23]
S oxidation
. . Fe oxidation .
Ferroplasma acidophilum . o Moderate thermophiles 1-2 [24]
Pyrite oxidation(poor)
Leptospirilum ferriphilum Fe oxidation Mesophiles 1.6-1.9 [25]
Leptospirilum ferrooxidans Fe oxidation, pyrite Mesophiles 1.5-1.7 [26]
Metallosphaera sedula S oxidation Thermophiles 1-4 [27]
Sulfobacillus metallicus Strict chemolithoautotroph Hyperthermophiles 1-2.5 [20]
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4k E W 4H Rk o Acidithiobacillus  ferrooxidans,
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ferrooxidans; A AEE IR LT B 42~45 °C, 1E
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Table 2 Analysis of precipitate obtained by one- and two-stage bio-oxidation of arsenopyrite and pyrite concentrates
Minerals Step of Residue yield Bio-oxidation Oxidation level (mass fraction)/% Au recovery
process (mass fraction)/% time/d Fe As S (mass fraction)/%
Arsenopyrite 1 68.1 8 71.1 59.7 - 82.38
concentrate 2 56 8 89.2 97.2 - 94.06
1 87.0 36 41.7 - 55.4 73.1
Pyrite concentrate
2 84.0 5 40.3 - 55.7 76.9
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