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Abstract

Extraction behaviour of silver from nitric acid solutions by Cyanex 301 as an extractant was examined. Detailed studies have
been conducted to evaluate the effect of different variables influencing the extraction such as concentration of nitric acid and
extractant, phase ratio(O/A) and synergism of mixed extractant. The extraction behaviour of associated metals namely Ca, Al,
Fe, Zn and Sr has been investigated. The extraction results show that Ag can be extracted effectively by Cyanex 301 and selec-
tively extracted from 3.0M HNOj; using 5% Cyanex 301. Impurity metals loaded in organic phase can be effective scrubbed by
4.0M HCI. Finally, pure silver solution can be obtained efficiently by thiourea as a stripping reagent.
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Extraction (%) =

Organic phase conc. after extraction
x 100 (1)

Initial conc.
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Table 1. Composition of leaching solution in 5 M HNO; used in study
Ag Al Ca Fe Sr Zn HNO;
Unit: ppm 297.13 214.73 660.77 14.93 483.88 105.06 5.0 M
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Fig. 1. Extraction mechanism of silver by Cyanex 301.

Table 2. Solubility product of metal sulfide

Ksp
Ag,S 6.3 x 100
AlS; 3.5 x 102
CaS 8.0 x 10
FeS 4.0 x 107"
SrS 2.1 x 10
ZnS 7.0 x 1072
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Fig. 2. Effect of acid type & concentration on the extraction
of silver (5% Cyanex 301, O/A=1, 25°C).
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Fig. 4. Effect of extractant concentration on the extraction of metal ions (O/A=1, 25°C).
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Fig. 7. Effect of HCI Concentration on the scrubbing of
metal ions (Ag : 283.58 ppm, Ca : 13.23 ppm, Fe
2.05 ppm, Sr 13.06 ppm, O/A=1, 25°C).
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Table 3. Effect of various stripping reagents on the stripping

of silver
% Stripping
Strippant used

Ag

10M HCI 10.20

0.1 Thiourea in 0.1IM HCI 2.39
0.3 Thiourea in 0.1M HCI 92.26
0.5 Thiourea in 0.1IM HCI 92.36
1.0 Thiourea in 0.1M HCI 93.81
0.1 Thiourea in 1.0M HCI 6.59
0.1 Thiourea in 3.0M HCI 6.07
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