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Roasting oxidation—thiosulfate leaching of gold from
refractory gold-bearing sulfur concentrates
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Abstract: In order to increase the leaching rate of gold from refractory gold-bearing sulfur concentrates the synchronous
thermal analyzer was adopted to study the best condition of roasting and oxidizing refractory gold-bearing sulfur
concentrates in the muffle, and the optimum technological parameters of thiosulfate leaching were ascertained through
optimal experiment. The results show that the best conditions of roasting and oxidizing refractory gold-bearing sulfur
concentrates are as follows: roasting in the muffle at 700 ‘C for 2 h with 94.7% removal rate of sulfur. After the roasting
and oxidizing, the gold leaching rate increases substantially. The leaching rate of gold reaches 71.2% at the optimal
leaching technological parameters of the leaching time 18 h, ratio of liquid to solid 2:1, oscillating speed 250 r/min,
leaching temperature 50 ‘C when leaching lixiviation is composed of 0.03 mol/L CuSQy, 1.0 mol/L NH3-H,0, 0.3 mol/L
Na,S,03, 0.1 mol/L (NH4),SO, and 0.3 mol/L Na,SO;.
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Table 1 Main chemical composition in gold-bearing sulfur

concentrates (mass fraction, %)
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Fig. 1 XRD pattern of gold-bearing sulfur concentrates
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Fig. 2 Flow sheet for thiosulfate leaching of gold from

refractory gold-bearing sulfur concentrates
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Fig. 3 TGA curve of ore sample
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Fig. 5 Effect of removal rate of sulfur on leaching rate of gold
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Fig. 6 SEM images of raw ore (a) and roasted ore (b)
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Table 2 EDS analysis results of points 4 and B in Fig. 6(a)
and points C and D in Fig. 6(b)

Element Mass fraction/%
Point4  PointB  Point C Point D

(0] 1.71 1.35 1.63 1.30
As 1.84 1.4 - -

Si 5.56 1.59 6.43 5.65
S 41.2 413 1.97 1.75
Ca 221 1.27 2.41 2.21
Fe 47.48 52.85 87.56 89.09
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Fig. 7 Effect of leaching time on leaching rate of gold
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