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Table 1 Chemical multi-element analysis results of
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Table 2 Chemical phase analysis results of gold

of carbon-in-leach tailings
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Table 3 Experimental results of fine grinding— direct
cyanide leaching
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Fig. 1 Effects of oxidant type (a) and pre-oxidation time (b) on leaching rate of gold
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Fig.2 Effects of chemical pre-oxidation— cyanide leaching

of gold with different ultrafine grinding fineness
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Fig. 3 Effects of sodium cyanide dosage on gold cyanidation efficiency
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Extraction of Gold from a Carbon-in-Leach Tailings and Its Kinetics
HU Ruibiao' ,GAO Dongxing” s HUO Yubao®,E Jianxin®
(1. CINF Engineering Co.,Ltd.,Changsha 410011,China;

2. CNNC Guyuan Uranium Industry Co.,Ltd.,Zhangjiakou 076561,China;
3. Guizhou Jinfeng Mining Co.,Ltd.,Qianxinan 562200,China)

Abstract: Aiming at a carbon-in-leach tailings with relatively high gold grade in Hebei Province, based
on the analysis of physicochemical properties and gold chemical phase, the process of ultrafine
grinding — chemical pre-oxidation— cyanide leaching was adopted to extract gold from the tailings. The
effects of ultrafine grinding fineness, pulp pH, sodium cyanide dosage, leaching temperature and time
on gold extraction were investigated, and the kinetics of the chemical pre-oxidation— cyanide leaching
process was discussed. The results show that under the conditions of ultrafine grinding fineness of
—10 pm accounting of 80% . pre-oxidation of 14 h at an air flow rate of 0. 3 m®/h, followed by
cyanide leaching with sodium cyanide dosage of 1.5 kg/t, leaching time of 24 h, pulp pH of 12. 5,
leaching temperature of 303 K, and air flow rate of 0. 1 m’/h, the gold leaching rate can reach
70.23%. The kinetic results indicate that the gold leaching process conforms to the classical unreacted
shrinking core model, and the leaching reaction rate is controlled by the mixed control of interfacial
chemical reaction and diffusion. The SEM and gold chemical phase analysis of the leaching residue
show that there exist extremely finely disseminated gold or lattice gold in the carbon-in-leach tailings,
which are difficult to leach. The research results can provide certain theoretical guidance and technical
reference for further gold extraction from these tailings.

Key words: carbon-in-leach tailings; pre-oxidation; cyanide leaching; occluded gold; kinetics



