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Table 1 Electrode reaction and standard electrode potential of

some species in the chlorination- leaching solution® %
Reaction No. Electrode reaction RAY
1 [AuCl,] +3e=Au(s) + 4Cl° 1.00
2 [PACl¢]* +2e=[PdCl,]* +2CI 1.29
3 [PACL,]* +2e=Pd(s)+4Cl~ 0.62
4 [PtClg]* +2e=[PtCL,]* +2CI” 0.68
5 [PtCl,]* +2e=Pt(s)+4CI” 0.76
6 H¢TeO+3H +2e=H;TeO5"+3H,0 1.02
7 H;TeO; +3H +4e=Te(s)+3H,0 0.56
8 Se0,” +4H +2¢=H,Se03s+H,0 1.15
9 H,SeO;+4H "+4e=Se(s)+3H,0 0.74
10 Cu®*+2e=Cu(s) 0.34
11 BiO™+2H "+3e=Bi(s)+H,0 0.32
12 HAsO,+3H +3e=As(s)+2H,0 0.25
13 SbO™+2H"+3e=Sb(s)+H,0 0.21

14 Sn**+2e=Sn(s) -0.14
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([H'1=1.0 mol/L. [Cl]=1.0 mol/L. [SO,*]=0.5 mol/L. 0.1
MPa. 298.15K)

Fig. 1 Potential value vs mass concentration of reactant for
electrode reactions ([H']=1.0 mol/L, [C1 ]=1.0 mol/L, [SO* |=
0.5 mol/L, 0.1 MPa, 298.15 K)
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Table 2 Main chemical compositions of chlorination-leaching

solution
Element Concentration/(g-Lfl)
Au 1.59
Pt 0.015
Pd 0.063
Te 13.21
Se 0.16
Cu 2.37
Bi 1.12
As 0.42
Sb 0.32
Sn 1.75
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Fig. 2 Change of precipitation rate of Au, Pt, Pd and Te with

solution potential value () during gold reduction reaction
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Table 3 Content of Au and impurities for some raw-gold

samples
Content of Au, Content of impurity, w/%

p/mV
wi% Se Te Cu Pb
550 99.95 0.05 0.10 0.10 0.10
548 99.98 0.06 0.10 0.10 0.10
542 98.91 0.03 0.10 0.10 0.10
540 99.85 0.01 005 0.05 0.05
539 99.86 0.10 0.10 0.10 0.10
536 99.94 0.02 010 0.10 0.10
532 99.58 0.05 0.10 0.10 0.10
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Fig. 3 Change of precipitation rate of Au, Pt, Pd and Te with

initial concentration of Au during gold reduction reaction
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Fig. 4 Change of precipitation rate of Au, Pt, Pd and Te with

initial concentration of H" during gold reduction reaction
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Table 4 Chemical compositions of Pt-Pd concentrate

Mass fraction of element/%
Au Pt Pd Te Cu Se
16.72 3.39 18.03 13.50 0.16 1.01
1.12 598 5898 8.14 224

Sample origin

Na,SOj; reduction

Cu replacement”  4.79

1) Data is adopted from Ref. [13].
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Recovery of noble metals in chlorination-leaching
solution by potential-controlled reduction method

HU Yi-wen', HE Qiang', WANG Ri', WANG Qiu-yu', HUANG Shao-yong?

(1. Jiangxi Copper Technology Research Institute Co., Ltd.,
Jiangxi Copper Corporation, Nanchang 330096, China;
2. Guixi Smelt, Jiangxi Copper Corporation, Guixi 335424, China)

Abstract: Using sodium sulfite as the reducing agent, the recovery of noble metals in chlorination-leaching solution by
potential-controlled reduction was investigated. The results show that, when the reduction potential of Au is controlled at
530-550 mV, 98% Au in the chlorination-leaching solution is reduced and precipitated as raw-gold powder while Pt, Pd
and Te are almost not reduced. The content of Au in the obtained raw-gold powder is above 98% and those of Se, Te, Cu
and Pb are all lower than 0.10% (mass fraction). Also, the potential value of gold reduction has good adaptability to many
different kinds of the chlorination-leaching solutions that have various concentrations of Au or H'. Then, when the
reduction potential of Pt/Pd is controlled in 390—420 mV, the concentration of Au, Pt and Pd in the precipitated-gold
solution can be reduced to below 1 mg/L while most of Te still remains. The content of noble metals in the collected
Pt-Pd concentrate is remarkably high and that of impurities is comparatively low. In addition, the determined potential
value of Pt/Pd reduction exhibits greatly adaptable to those precipitated-gold solutions with different Pt/Pd concentrations
or acidity as well as reaction temperature. Accordingly, the noble metals in chlorination-leaching solutions will
selectively precipitate and preliminarily separate from other elements by potential-controlled reduction method.

Key words: chlorination-leaching solution; noble metal; potential; reduction; sodium sulfite
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