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Table 1 The main mineral type and content of raw material
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Table 2 The content of silver in the main mineral
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SEM images of the silver in the mineral
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Table 3 The exploration and results of the direct alkaline leaching method
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Figure 2 Effect of ammonia and ammonium concentration on leaching rate
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Figure 3 Effect of liquid-solid ratio on leaching rate
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Figure 4 Effect of reaction time on leaching rate
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Figure 5 Effect of the amount of copper wire reductant on
leaching rate
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The Pre-Separation Between Manganese and Silver of Limonite Contained
Gold and Silver Via Direct Alkaline Leaching Method

YANG Qingyu',ZHANG Kuifang®, L1U Zhigiang”, LING Cheng"
(1. Guangdong Fuyuan Rare Earth New Material Co. , Ltd. , Pingyuan 514600, China; 2. Institute of Resource Utiliza-
tion and Rare Earth Development, Guangdong Academy of Sciences, Guangzhou 510650, China)

Abstract: In a certain mineral resource Yunnan, most silver exists in limonite and lead psilomelane in forms of
isomorphism or microgranular enclaves, and the direct cyanide leaching rate is only about 30.26%. The
direct alkaline leaching method was used to pre-separate manganese and silver from minerals to improve the
cyanide leaching rate of silver. The influence of different reaction conditions on leaching was studied, and
finally the optimal process flow was established. The results show that, when the concentration of ammonium
in the leaching solution is 1.5 mol:L™", adding 1.5 mL concentrated aqueous ammonia (0.0195 mol-L™" in
the leaching solution) and 4 g reductant Cu and react at room temperature for 4 hours with a liquid-solid
ratio of 3:1, the leaching rate of manganese is 47.2%, the silver is not leached, and the pre-separation of
silver and manganese is realized. The residue after alkaline leaching is then cyanide leached, and the cyanide
leaching rate of silver can be increased to 71.66%. This method has the advantages of cheap and easy-to-
obtain raw materials, simple operation, and little environmental pollution, and can realize effective
separation and recovery of manganese and silver in a short period of time, has high comprehensive economic
value. This method utilizes cheap and easy-to-obtain raw materials, has simple operation and little
environmental pollution, and can effectively separate and recover manganese and silver in a short time, and
therefore has high comprehensive economic values.

Keywords: limonite; alkaline leaching; separation between manganese and silver; cyanide leaching; leaching
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