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Table 1 Chemical analysis of ore elements %
Fe S As Au” K Cu Pb Zn P MgO Na, O SiO;
9.91 7.82 21.32 4.5 0. 85 0.9 2.43 2.47 0. 64 1.28 0.22 52.16

* NN g/t,
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Dissemination state of gold in arsenopyrite
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Fig. 2 Influence of sulfuric acid concentration on leaching effect
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Fig. 3 Influence of oxygen partial pressure on

leaching effect
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Fig. 4 Influence of temperature on leaching effect
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Fig.5 Influence of solid mass to liquid volume

ratio on leaching effect
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Fig. 6 XRD pattern of neutralized precipitates from leaching solution
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Arsenic Removal and Gold Extraction from a Certain Arsenic Concentrate in Inner
Mongolia Based on Pressure Leaching Technology

YUAN Hao',CHU Lijin* ,QU Weiming®, HAN Baisui' , LIU Jiaxing' , HE Xingqi'

(1. School of Mining Engineering ,University of Science and Technology Liaoning ,
Anshan 114051,China;
2. Inner Mongolia Gaoerqi Mining Co. ,Ltd. ,Xilingol League 011400,China)

Abstract: A gold-bearing arsenic concentrate from Inner Mongolia is a typical refractory gold ore,
where gold exists in an encapsulated form within arsenopyrite (FeAsS) and pyrite (FeS,). The
encapsulation of arsenides not only severely reduces the efficiency of cyanide leaching of gold
extraction but also affects environment. The method of removing arsenic and extracting gold by
pressurized oxidation was studied. The influences of sulfuric acid concentration, oxygen partial
pressure,reaction temperature, solid mass to liquid volume ratio, and reaction time on the leaching
effect were investigated. The process conditions were optimized and the key constraints were revealed.
The results show that pressure leaching can effectively destroy the coating structure of gold by
sulfides and arsenides,and there is no emission of harmful gases such as As, O, and SO, throughout the
process. Its environmental friendliness is significantly better than that of oxidation roasting. The
optimal process conditions are determined as follows:sulfuric acid concentration of 0. 4 mol/L,oxygen
partial pressure of 1. 5 MPa, reaction temperature of 160 °C, solid mass to liquid volume ratio of
1:100,and leaching time of 120 min. Under the conditions,the arsenic leaching rate reaches 96 % ,and
the mass fraction of gold in the leaching residue is 28 g/t, which is significant increased compared with
4.5 g/t of the raw ore. The persistent presence of ferric arsenate (FeAsQ,) precipitate in the leaching
residue is the core factor restricting the complete removal of arsenic and the further improvement of
gold grade. The research results can provide technical references for the clean and efficient utilization
of similar refractory gold mines.
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