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Abstract: Cyanide is a high toxic reagent, and there are a large amount of cyanide containing wastewater and tailings
in the gold smelting process, which urgently need to be treated. With the increasing improvement of environmental
policies and the increasing awareness of environmental protection among people, green, non-toxic and non-cyanide
gold leaching agents have gradually become a research hotspot. Over the past few decades, more than thirty non
cyanide gold leaching agents and methods have been developed, including thiourea, thiosulfate, thiocyanate,
halogenation, polysulfide, and amino acids. Due to various technical barriers, the development and application
of non-cyanide gold leaching agents are mostly focused on laboratory scale or pilot scale trials. In addition, some
scholars focus on the development and application of new environmentally friendly gold extraction agents. This type

of gold extraction agent has advantages such as better selectivity, faster leaching rate, and safety and environmental
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protection than cyanide in some complex and refractory gold mining industrial practices. However, there are also

some problems such as high reagent consumption, complex usage conditions, unclear gold extraction mechanism,

and environmental pollution caused by gold extraction tailings. In view of the above problems, this paper provides

a detailed introduction to the properties of various gold leaching agents, systematically elaborates and discusses

the gold extraction mechanisms, development status, advantages and disadvantages of various agents, and finally

summarizes and prospects the potential industrial application prospects of various gold extraction agents.
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Table 1 Stability constants and standard potentials for Au( I /Il ) complexes'’
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9T [iGRES e Fa s W 8 Nlogp Pt LAz /v pHE
1 CN Au(CN), 38.30 =0.57 >9
2 NH,CSH,N Au(NH,CSH,N) ,’ 23.30 0.38 <3
AuCl,” 9.10 1.11 <3
3 Cl B
AuCl, 25.30 1.00 <3
B AuBr,” 12.00 0.98 5~8
4 Br
AuBr, 32.80 0.97 5~8
5 | Aul,” 18. 60 0.58 5~9
Aul, 47.70 0.69 5~9
6 S,05% Au (8,05, 28.70 0.17 8~10
- Au(SCN),~ 17.10 0.66 <3
7 SCN
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8 HS™ Au(HS), 29.90 -0.25 <9
9 SO+ Au(S0;)," 15.40 0.17 >4
10 NH, Au(NH;)," 13.00 0.57 >9
11 Glycinate Au(NH,CH,CO0), 18.00 0.63 9
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Table 2 Characteristics comparison of different kinds of gold leaching agents
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