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Extraction of gold from roasted gold concentrate by decomposing
iron with H2SO4 combined with leaching with FeCls

SHI Zhaozhong ®®¢, WANG Li*®¢, ZHOU Hua®" ¢, WANG Mingrui® "¢,
HAN Yanxia®¢, LIU Jin®®4, SUI Ruimin®® ¢, ZHOU Yongheng ®® ¢
(Henan Engineering Research Center of Advanced Materials and Green Process ?, Henan Provincial Key Laboratory for Advanced
Silicon Carbide Materials®, School of Material and Chemical Engineering ¢, Research Center of Functional Materials 9,

Kaifeng University, Kaifeng 475004, Henan, China)

Abstract: Cyanide-free extraction of gold is a key technology for the sustainable development of gold
smelting industry. Decomposing the roasted gold concentrate with sulfuric acid can dissociate gold from
pyrite, realizing the enrichment of gold which facilitates the subsequent leaching process of gold with
ferric chloride solution. The effects of sulfuric acid concentration, excess coefficient and temperature on
the decomposition rate of iron were studied. The optimum decomposition temperature and time, and the
optimum excess coefficient of sulfuric acid were 180 °C, 90 min and 1.2, respectively. Under these
conditions, the decomposition rate of Fe was 92.14% and the content of gold increased from 51.67 to
106.1 g/t. For the leaching process, the optimum temperature and time, the liquid-solid ratio were 80 °C,
90 min and 1.5, respectively. Under these conditions, the gold leaching rate was 96.8%.
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Fig.1 Effect of the excess coefficient (£) on Fe decomposition rate
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Fig.2 Effect of sulfuric acid on Fe decomposition rate
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Fig.3 Effect of the temperature on Fe decomposition rate
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Tab.2 Mass fraction of main elements in the residue from

decomposition of sulfuric acid
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Fig.4 XRD pattern of the roasted gold concentrate (a) and its sulphuric acid residue (b)
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Fig.5 Effect of the liquid-solid ratio on Au leaching rate
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Fig.6 Effect of the temperature on Au leaching rate
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Tab.3 Comparison between FeCls leaching method and H2SO4
FeCls leaching method
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