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Recovering gold from cyanide residue by
alkaline predesilication-cyanide leaching technique
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Abstract: High-concentration alkaline leaching was used to treat cyanide residue for predesilication. The effects of
stirring speed, solid-liquid ratio, initial NaOH concentration and reaction temperature on the leaching rate of silicon
dioxide were studied. The kinetics of the desilication process was studied and the corresponding kinetics equation was
established. The results show that the leaching rate of SiO, reaches 91.8% under the condition of alkaline leaching
reaction temperature of 280 °C, reaction time of 5 h, NaOH concentration of 80%, the solid-liquid ratio of 1:5. The
alkaline leaching process is controlled by the internal diffusion on the solid product layer and the apparent activation
energy is 37.375 kJ/mol. The cyanide leaching conditions of gold were optimized by the orthogonal experiment. The
leaching efficiency of gold is 87.83% under the condition of the leaching rate of SiO, of 91.8%, NaCn concentration of
1.5 g/L, the solid-liquid ratio of 1:3, leaching time of 48 h.
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Table 1 Chemical compositions of cyanide residue (mass

fraction, %)

Si0, Fe,O; ALLOs SO; CaO
37.126 43.723 5.780 4.036 1.760
Co304 PbO K,O Na,O As,05

1.415 1.418 1.178 0.716 0.471
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Fig. 1 XRD pattern of cyanide residue
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Fig. 4 Effect of solid-liquid ratio on leaching rate of SiO,
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Fig. 6 Effect of reaction temperature on leaching rate of SiO,
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Table 2 Determination of factors and levels for cyanide leaching of gold from cyanide residue

Experiment No. A, Leaching rate of Si0»/%

B, pracn/(g L)

C, Solid-liquid ratio D, Leaching time/h

1 70.43
2 78.62
3 85.61
4 91.80

0.5 1:2 12
1 1:3 24
1.5 1:4 36
2 1:5 48

=3 R FIR SIEAZ KRR

Table 3 Orthogonal analysis of cyanide leaching of gold from cyanide residue

Experiment No. A B C D Leaching rate of gold/%
1 1 1 1 1 68.73
2 1 2 2 2 71.05
3 1 3 3 3 73.58
4 1 4 4 4 74.14
5 2 1 2 3 75.38
6 2 2 1 4 79.69
7 2 3 4 1 78.92
8 2 4 3 2 80.24
9 3 1 3 4 80.43
10 3 2 4 3 85.61
11 3 3 1 2 84.13
12 3 4 2 1 76.25
13 4 1 4 2 81.63
14 4 2 3 1 78.38
15 4 3 2 4 87.83
16 4 4 1 3 85.39
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Table 4 Variance analysis of cyanide leaching of gold

Factor Square of deviation Degree of freedom F-ratio F( o5 threshold
A 304.779 3 15.491 9.28
B 42.024 3 2.136 9.28
C 15.509 3 0.788 9.28
D 60.099 3 3.055 9.28
Error 19.68% 3%

WHEN 1.5 gL, B 1:3, 2N 48 h, £
B T HR %N 87.83%.
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