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Cyanide leaching of gold ores by heavy metal ions

YANG Yongbin, LI Qian, JIANGg Tao, JIN Yongshi
(Scholl of Resources Processing and Bioengineering,

Central South University, Changsha 410083, China)

Abstract: The applications of heavy metals, such as thallium, bismuth, mercury and lead, to enhancement of cya-
nide leaching for gold occurring in an oxides ore and a sulfides concentrate, were studied on the basis of electrochem-
ical investigation. The results indicate that these heavy metals greatly intensify the anodic process of gold cyanida-
tion. However, under the conventional oxygen supplying condition, the gold dissolution rate does not observably in-
crease, if the cathodic process was intensified at the same time, the heavy metals will improve the dissolution rate of
gold markedly. During leaching of gold from an oxides ore, only adding heavy metals, gold leaching rate increases
apparently, when they are associated with hydrogen peroxide, gold leaching rate will further increase. To sulfide
gold concentrates, the heavy metlas show remarkable enhancing effect on gold leaching only when they were used in
combination with hydrogen peroxide, which not only promots cathodic process of gold dissolution but also oxidizes

sulfides that are apt to to be oxidized.
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Table 1 Composition of gold ores( mass fraction, %)

Type of mineral Au Ag Cu Pb Zn Fe S
Sulfides gold concentrate 5.78x 1073 1.02x 107! 1. 05 0.470 1.37 31.10 38.20
Oxides gold ore 3.90x 10~ * 7.20% 10°° 0.02 0. 069 0.03 2.42 0.18

®2 BRI
Table 2 Phase composition of gold ores

Type of mineral M ain mineral

Minor mineral

Minim mineral

Sulfides gold

concentrates

Pyrite, quartz,
feldspar

Oxides gold ore Quartz

Chalcopyrite, sphalerite, galenite,

pyrrhotite, marcasite; epidote,

M agnetite, chlorite, calcite

Bornite, chalcocite, argentite, gold,

electrum, silver, illite, kaolinite

dolomite, calcite, chlorite

Electrum, gold, stephanite,
pyrargyrite, serpentine, pyrite,

galena, sphalerite, chalcopyrite
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Fig.1 Mixed potential model in

presence of heavy metals
1 —Without heavy metal ions;
2—¢(Hg)= 107> mol/L; 3 —¢(Pb)= 10"’ mol/L;
4—¢(T1l)= 10"° mol/L; 5—¢(Bi)= 10"° mol/L;
6—3.5mg/L O2; 7—3.5mg/L 02, 0.02mol/L H20:
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Fig.2 Effect of leaching time on gold

cyanidation under conventional condition
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Fig. 3 Effect of thallium on gold cyanidation
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Fig.4 Effect of bismuth on gold cyanidation
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Fig. 5 Effect of mercury on gold cyanidation
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Fig. 6 Effect of lead on gold cyanidation
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Fig. 7 Effect of heavy metals on
leaching rate of gold
1 —Without heavy metals; 2 —Bi** ;
3—Hg*; 4—Pb™; 5—T1I"
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Fig. 8 Effect of leaching time on
leaching rate under co-operation leaching
1 —Without H202 and heavy metals;

2 —w(H20:) = 0.3%;
3—¢(TI")= 10" ° mol/L, w(H202)= 0.3%;
4—¢(Hg™ )10"° mol/L, w(H202)= 0.3%;
5—¢(Bi*)10"° mol/L, w(H202)= 0.3%
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