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Abstract 

The effect of biooxidation (BIOX) pre-treatment of refractory gold concentrates using 

mixotrophic and chemolithotrophic bacteria on the gold extraction during cyanidation of the 

concentrates at neutral pH was studied. A series of biooxidation and cyanidation of the 

biooxidized concentrates was carried out using three strains of bacteria; two mixotrophic 

bacteria of SKC1 and SKC2 and a chemolithotrophic bacteria Acidithiobacillus ferroxidans 

(AC). Two distinct types of refractory gold concentrates with high sulfur content (i.e. 

S>20%) and low sufur content (i.e. S<5%) were used. The experimental results showed that 

biooxidation with any of the three bacteria generally showed positive effect on the gold 

extraction. The highest gold extraction (91.4%) from high sulfur-concentrate was achieved by 

BIOX with SKC2 for 14 days. It was 18% higher than the extraction level of direct 

cyanidation of the untreated concentrate.  Biooxidation with AC, on the other hand, resulted 

in only slight increase of gold extraction from both concentrates due to the high solution pH 

of >5.0 which is not a suitable living environment for the bacteria. Cyanide consumption for 

cyanidation of the biooxidized concentrates with both mixotrophic bacteria was significantly 

increased due to reactions of sulfur and iron species that were precipitated during the 

biooxidation step with cyanides to form thiocyanate and ferrocyanide ions.  
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Introduction 

Cyanidation is the most common method for gold extraction from its ore or concentrate. 

However, direct cyanidation is only effective for treating non-refractory ores. Direct 

cyanidation of refractory ores would result in inadequate gold recoveries due to various 

reasons. The inadequate recoveries can be associated with the presences of fine gold 

entrapped within sulfide minerals and/or carbonaceous materials in the ores (Aylmore and 

Jaffer, 2012, Yang et.al., 2015).  The fine gold particles which are locked inside non-porous 

sulfide minerals cannot be extracted due to hindrance of the reaction between gold and 

cyanide ions, while the presence of naturally occurring carbonaceous matters (i.e. elemental 
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