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Enriching gold from refractory gold concentrate by
reducing sulfur-retention smelting

LUO Hong-lin, LIU Wei, QIN Wen-qing, LIU Rui-zeng, ZHENG Yong-xing, YANG Kang, HAN Jun-wei

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: A new technology composed of two main processes, namely, enriching gold by reducing sulfur-retention
smelting and electrolysis to separate lead and gold, was proposed for the treatment of refractory gold concentrates. The
processes of reducing sulfur-retention smelting were investigated. The effects of smelting temperature, iron addition
amount, lead addition amount and smelting time on direct recovery rate of gold were analyzed. The results show that the
optimum conditions are as follow: the addition amount of Fe;O,, lead-acid battery colloid sludge, CaO and metallurgical
coke is 95%,86%,22% and 10% (mass fraction) of the amount of gold concentrates, respectively, and the sample was
melted at 1100 ‘C for 1 h and then at 1200 ‘C for 30 min. Under the optimum conditions, the direct and total recovery
ratios of gold are 97.02% and 98.53%, respectively, so gold is collected effectively. The gold content of 49.56 g/t in the
lead alloy increases by about 1.73 times than that of 18.05 g/t in the gold concentrate.
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Table 1 Chemical composition of gold concentrate (mass

fraction, %)

Si0, S Fe CaO C
43.03 20.76 19.6 7.42 6.95
ALLOs As Sb Au

5.79 1.62 0.43 1.805X10°°
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Fig. 1 XRD pattern of gold concentrate
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Table 2 Chemical composition of lead-acid battery colloid
sludge (mass fraction, %)
Pb S Sb
69.86 5.60 0.71
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Table 3 Chemical phases of lead-acid battery colloid sludge
(mass fraction, %)
Metal Pb  Pbin PbO Pbin PbO, PbinPbSO, Total Pb
1.54 12.17 23.26 32.89 69.86
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Fig. 2 XRD pattern of lead-acid battery colloid sludge
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Fig. 3 Principle flow sheet for reducing matting smelting to collect gold of refractory gold concentrate
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Fig. 4 Relationship between Gibbs free energies and

temperatures in relevant main chemical reactions
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Fig. 5 Effect of smelting temperature on direct recovery rate

of gold
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Fig. 6 Effect of iron addition amount on direct recovery rate
of gold
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Fig. 7 Effect of lead addition amount on direct recovery rate

of gold
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Fig. 9 Effect of smelting time on direct recovery rate of gold
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Table 4 Mass of product and its chemical composition under optimum condition
Sample Mass/g Mass ratio/% Mass fraction
Pb Fe S Sb As Au
Lead alloy 46.16 19.24 95.20 0.40 0.012 2.80 0.20 49.56x107*
Iron matte 104.91 37.03 7.91 60.06 17.81 0.74 0.61 0.34Xx10™*
Slag 88.84 43.73 2.84 25.01 0.94 1.58 0.22 0.39x10™*
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