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ADDITIONAL GOLD RECOVERY FROM TAILING
WASTE BY ION EXCHANGE RESINS

The article describes the method of gamma activation analysis used to determine the gold content in rock sam-
ples using the «Aura» measuring complex, and also discusses the physicochemical basis of gold extraction
in the process of cyanide leaching. A technology for extracting gold from solutions of tailings of tailings of
hydrometallurgical plants of JSC «Navoi Mining and Metallurgical Plant» (NMMC) is presented. A technolog-
ical scheme of an installation for extracting gold from tailing waste solutions is presented. The mechanisms
of chemical reactions in the process of extracting gold from a tailings pond are described.
Concentrated sulfuric acid (98.3%) was added to the solution of tailing waste from the “pond”with pH 8.5
and the acidity was adjusted to pH=3.3 3.5. The acidified solution was passed through chromatographic col-
umn No. 1 with an AM-2B anion exchanger weighing 2.0 g, through which 100.0 l of the “pond”solution was
passed in dynamic mode at a speed of 3 ml/min, and through chromatographic column No. 2 with an anion
exchanger VP-1P weighing 2.0 g passed 120.0 liters of tailings solution from the “pond”in dynamic mode at
a speed of 3 ml/min. Then, qualitative and quantitative analysis of the saturated resin was carried out. It has
been shown that in the dynamic mode of sorption of tailing waste solutions acidified to pH=3.3 3.5 through
AM-2B and VP-1P ion exchange resins, gold is sorbed on ionite AM-2B up to 3.9 mg/g and on the VP-1P anion
exchanger up to 1.5 mg/g (Table 1).
Table 1. Sorption of gold and base, alkali and alkaline earth metals on AM-2B ion exchanger from acidified
tailing waste solutions.
Name of ion exchange resin Metals content in ion exchangers resin, mg/g
Au Ag Ni Cu Co Zn
AM-2B 3.9 0.22 0.12 0.05 3.2 0.78
VP-1P 1.5 0.08 0.12 0.05 2.6 0.15
Concentration of solution , mg/l
Pond tailing solutions 0.06 0.12 1.5 0.6 0.5 0.4
From table 1 it can be seen that at pH = 3.3 3.5 gold is quantitatively sorbed on the AM-2B anion exchanger
(3.9 mg/g), and on the VP-1P anion exchanger up to 1.5 mg/g [1]. At the same time, the capacity of the AM-2B
anion exchanger exceeds the capacity of the VP-1P anion exchanger by 2.6 times. The VP-1P anion exchanger
is completely saturated with gold and impurity metal cyanides, and the AM-2B anion exchanger is 45% satu-
rated, because the total capacity of the AM-2B anion exchanger is 8.7 mg/g.
An aqueous technical solution of ammonia (25%) with a volume of 15.0 l was added to the tailings solution
of the “pond”with a volume of 100.0 l and passed through a chromatographic column No. 3 with an AM-2B
anion weighing 2.0 g in dynamic mode at a speed of 3 ml/min. Then, qualitative and quantitative analysis of
the saturated AM-2B resin was carried out. The experimental results of the study showed that if an aqueous
solution of ammonia is added to the alkaline solution of the tailings, then gold is sorbed on the AM-2B anion
exchanger up to 3.0 mg/g in dynamic mode (Table 2.)
Table 2. Sorption of gold and base, alkali and alkaline earth metals on AM-2B ion exchanger from ammonia
solutions of tailing waste.
Name of ion exchange Metals content in ion exchangers resin, mg/g
resin Au Ag Ni Cu Co Zn
AM-2B 3.0 0.25 0.13 0.08 3.0 0.8
Concentration of solution , mg/l
Pond tailing solutions 0.06 0.12 1.5 0.6 0.5 0.4
Thus, if the tailings solution is acidified with sulfuric acid or neutralized to a slightly alkaline medium with an
aqueous solution of ammonia, in both cases the cyanide complex [Au(CN)2]-1 is not destroyed, because the
cyanide complex of gold has a stability coefficient n=2·1038 and gold is quantitatively sorbed on AM-2B [2].
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