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Abstract: The dissolution of gold in copper-ammonia-thiosulfate leaching system is essentially an
electrochemical process. In this paper, AC impedance and Tafel curves were used to analyze the influence
of thiosulfate, copper ion and ammonia concentration on the dissolution of gold. The results show that
thiosulfate and copper ions may cause passivation during the leaching process of gold. Especially when the
concentration of copper ions increases, the passivation will occur alternately. However, ammonia does not
lead to passivation. As for the dissolution rate of gold, the effect of thiosulfate is the largest but copper
exerts the most complext inflenence.
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Tab.1 Fitted data by [(Q1(Rp(Q2Rct)))] for 0 mol/L thiosulfate

¢(S203%)/(mol/L) R/(Q-cm?)  01/(10° S s"-cm2)

Rp/(Q-cm?)  02/(107-S-s"cm?) n Ret/(Q-cm?)

0 130.9 2.901

1613 1.06 0.6244 163400

2 2 0.02~0.08 mo/L FRAERIRE Ro(Q1(Rp(Q2(RetW))) R /SRR BEAL A Hi 5
Tab.2 Fitted data by [Rs(Q1(Rp(Q2(RctW))))] for 0.02~0.08 mo/L thiosulfate

c(S203%)/(mol/L) RJ/(Q-cm?) 01/(10°S-s"-cm?)  n

Ro/(Q-cm?) 02/(107°-S-s"-¢cm?) n

Rt/ (Q-cm?) W/(105S s%5 cm2)

0.02 33.68 8.581 1 52.8
0.04 23.54 17.20 1
0.08 15.39 28.44 0.9967

282.1
171.5

1.259 0.6052 3046 9.246
1.538 0.6297 1517 18.33
2.175 0.6406  781.6 2.60

R 3 EHHEL R(Q1(RW))(Q2R)NF 0.1 mo/L HRAHR BRELIK B L& Hed
Tab.3 Fitted data by R«(Q1(RetW))(Q2R2) for 0.1 mo/L thiosulfate concentration

¢(S203%)/(mol/L)  Rs/(Q-cm?)  Q1/(107 S-s"-cm2) n

R/ (Q-cm?)  W/(10°S-s%3-cm2)

02/(10°-S-s"-cm?)  R2/(Q-cm?)

0.1 9.524 2437 0.6325

673.3

2.766 0.9634 134.2
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Fig.3 Effect of ammonia on the gold leaching
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Tab.4 Fitted data by [Rs(Q1(Rp(Q2Rct)))] for different concentrations of ammonia

c(NH;)/(mol/L) (Qecsr/nz) (10 S~Qs1”/‘~cm‘2) m (1041§f~/cm2) (107 S~Qs2”/2~cm‘2) m (1041§2Ct-/cm2)
0 81.16 0.7623 0.8118 104.8 84.45 0.9791 1233
0.1 63.06 1.06 0.758 2.527 2.499 0.7534 2.469
0.2 57.93 1.291 0.7378 2.033 4.582 0.7419 2,307
0.3 5432 1.613 0.7163 1.676 5.612 0.7096 2.546
0.4 4354 4783 0.6136 1.02 7.7 0.6877 2.209
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Fig.4 Effect of copper ions on the corrosion potential and current of gold
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Tab.5 Fitted data by [Rs(Q(RctW))] on the influence of 0 mol/L copper ions
¢(Cu?")/(mol/L) R/(Q-cm?) 0/(10°6 S-s"cm™?) n
0 103.5 3.856 0.7319

Ra(Q-cm?) WI(1075 S-s%3-cm2)
34190 1.176

K 6 B R(Q1(Rp(Q2(RetW)))) X S [R5 B TR BERZ MU & H03R
Tab.6 Fitted data by [Rs(Q1(Rp(Q2(RetW))))] on the influence of 0.001~0.005 mo/L copper ions
c(Cu?)/(mol/L) RJ/(Q-cm?) Q1/(10%S-s"-cm?)  m  Rp/(Q-cm?) 02/(10°S-s™ecm?) n2

Re/(Q-cm?) W/(107 S-s%3-cm?)

0.001 11.46 2.772 1 140.8 3.156 0.7900 3418 6.076
0.004 10.78 3.299 0.9783  143.9 2.695 0.6587  537.7 2.10
0.005 12.28 3.073 0.9837 1448 3.829 0.6341 4309 2.49

R T EHEE Ro(Q1(Rp(Q2Re))XT 0.002-0.003 mol/L 418 Tl EHHE
Tab.7 Fitted data by [Rs(Q1(Rp(Q2Rct)))] for 0.002~0.003 mol/L copper ions

c(Cu?)/(mol/L)  RJ/(Q-cm?)  Q1/(104S-s"cm?) n Ry/(108Q-cm?)  02/(108 S's™cm™?) n Rei/(Q-cm?)
0.002 10.58 1.184 0.3706 1.43 1.121 0.7685 31180
0.003 43.5 1.867 0.3572 0.6226 0.01306 0.4738 21870
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Tab.8 Fitted data by [Rs(Q(RctW))] with voltage in Cu?*-NH3-

S205% system
R/  0/(10°S: Ra/  WI107S
EE‘E/V (Q'sz) s"~cm'2) (Q'sz) 'SO'S'Cm‘Z)
-0.1 174.5 15.62 0.7849 4875 1.794

0.1 154.5 19.60  0.6270 1646 8.066

0.2 167.6 1.504  0.8791 24160 9.856
0.3 170.9 1.240  0.9074 7036 473.1
0.4 171.6 1.353  0.9027 12180 595
0.5 171.3 1.518  0.8928 12310 55.90
0.6 171.3 1.583  0.8885 7538 11.73
0.7 170.9 1.424  0.8888 3507 220.7

0.8 170.2 1.406  0.8804 1193 121.0
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