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Abstract

Hydrometallurgical processing of gold is almost exclusively accomplished with cyanidation.  However, the 
technology has been attacked due to cyanide toxicity leading to an increase in studies about cyanide 
alternatives, particularly thiosulfate.  Thiosulfate leaching of gold is similar to cyanidation; however, gold 
recovery from thiosulfate solutions is not possible with conventional carbon adsorption necessitating the 
use of more expensive resin adsorption/ion exchange processes.  In order to cheapen the gold recovery 
process  from  thiosulfate  solutions  and  make  it  cost-competitive  against  cyanidation,  a  novel  gold 
thiosulfate  solution  recovery  process  is  described  and  characterized  in  which  activated  carbon  is 
impregnated with cyano-cuprous species allowing for high gold extraction followed by traditional elution. 
Results indicate that, at low cyano-cuprous adsorption densities, gold extraction occurs via an metal-
exchange reaction yielding adsorbed cyano-aurous species; however, at high adsorption densities, gold 
extraction  appears  to  occur  as  a  polymerization  reaction  yielding  adsorbed  cyano-cuprous/aurous 
complexes.  Elution efficiency of both species depends on the resulting gold state.  Optimal conditions for 
extracting  and  eluting  gold  were  identified  from  computational  models  developed  from  statistically 
designed experiments.  The technology shows great promise but needs to be tested on a larger and 
continuous scale.
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competitive to cyanide leaching.  


