20 5 2010 5
Vol.20 No.5 The Chinese Journal of Nonferrous Metals May 2010

1004-0609(2010)05-0990-09

( 410083)

88%( ) 97%
53%
14% 26% 8%

TF831 TF833 A

Behaviors of precious metals in process of
copper anode slime treatment

GUO Xue-yi, XIAO Cai-mei, ZHONG Ju-ya, TIAN Qing-hua

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The low recovery rates of Pt and Pd, and low direct recovery of Au are the main problems needed to be solved
in the process of copper anode slime treatment for a non-ferrous metal company. The substance flow analyses (SFA) were
used to study the behaviors of the precious metals such as Au, Ag, Pt and Pd. The results show that almost 88% Au and
97% Ag are enriched in the crude Au powder and crude Ag powder, respectively. However, Pt and Pd distribute
scatteredly in the Pt-Pd concentrate, AgCl precipitated solution, Pt-Pd precipitated solution and Ag leached residue, with
the amounts of Pt and Pd of 53%, 14%, 26% and 8%, respectively.
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1.2.2 NaCl
NaCl [14-15]
0.5h AgCl 36.7¢g 13.1
38 L > (640.6 g)
) 75 g NaClO; 75 g NaCl 75 g H,SO4(98%)
4 1:3.5 80~90 pH 3
6h 12h 6275¢g
1.3 29 L 5
(1)
NaCN
HCI-NaCl H,SO.- 6
1

Table 1 Chemical compositions of samples obtained from roasting process

w(Pd)/(gt)

Sample w(Au)/(kgt™") w(Ag)/(kgt™") w(Pt)/(gt ™)
Cu anode slime 23580 83.211 8.5800 97.86
Se removed residues 1.900 6 67.519 7.150 0 91.74
Crude SeO, 0.0390 1.517 0.000 1 3.59
2
Table 2 Element distribution ratios in roasting process
Sample Mass fraction/%
Au Ag Pt Pd
Se removed residues 99.936 99.930 99.999 99.879
Crude SeO, 0.064 0.070 0.001 0.121

3

Table 3 Chemical compositions of samples obtained from copper leaching process

w(Pd)/(gt™)

Sample w(Au)/(kgt™") w(Ag)/(kgt™") w(PH/(gt ™)
Se removed residues 1.900 60 67.5190 7.150 00 91.740 00
Cu leached residues 3.057 00 73.9310 15.285 00 185.502 00
Sample pAw/(gL ) pADNEL)  pPimgL’)  p(Pd)(mgL’)
AgCl 0.005 20 695.897 0 0.000 07 0.000 67
Cu-rich solution 0.000 04 5.6870 0.374 00 4.583 00
AgCl precipitated solution 0.000 07 0.000 2 0.007 00 0.166 70
4
Table 4 Element distribution ratios in copper leaching process
Sample Mass fraction/%
Au Ag Pt Pd
Cu leached residues 99.992 66.979 86.424 86.329
Cu rich solution 0.008 33.021 13.576 13.671
AgCl 27.754 99.997 0.032 0.004
99.968 99.996

AgCl precipitated solution 72.246 0.003
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Table 5 Chemical compositions of samples obtained from gold leaching process
Sample w(Au)/(kgt™") w(Ag)/(kgt™) w(Pt)/(gt™") w(Pd)/(gt™)
Cu leached residues 3.0570 73.931 00 152850 185.502 0
Au leached residues 0.3670 77.918 00 3.3990 12.7770
Pt-Pd concentrate 6.541 0.370 316.100 3391.450
Crude Au powder 918.060 0 0.012 00 0.000 1 0.000 1
Sample p(Aw)/(gL™) p(Ag)(gL™) p(PY/(mgL™) p(Pd)/(mg-L™")
Au-rich solution 1.026 0 0.000 08 7.3190 27.5350
Au precipitated solution 0.096 0 0.000 10 11.6270 44723 0
Pt-Pd precipitated solution 0.000 07 0.000 16 1.354 14.524
6
Table 6 Element distribution ratios in gold leaching process
Mass fraction/%
Sample
Au Ag Pt Pd
Au leached residues 2.808 99.999 8.8270 8.824 0
Au-rich solution 97.192 0.001 91.173 0 91.176 0
Crude Au powder 90.435 10.630 0.000 1 0.000 1
Au precipitated solution 9.565 89.370 99.999 9 99.999 9
Pt-Pd concentrate 99.868 95.528 66.930 0 66.945 0
Pt/Pd precipitated solution 0.132 4.472 33.070 0 33.0550
1.3.2 NaOH pH 7.7~13.5 2h
25 g Na,S0; I5L 4h 499.1
28~29 30 min 185¢g g 39L 7
1.87L 5
(M
7 1.4.2
1.33 50~70
NaOH pH 3.0 8g
2h 2h pH pH=14 60 mL
285 ¢ 31L 758 g 32L
5 (D 7 (1
6 8
14 2
(
AgCl AgCl
[16-17]
1.4.1 100 g
6275 g 0.5 h
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Table 7 Chemical compositions of samples obtained from silver leaching process
Sample w(Au)/(kg't ) w(Ag)/(kgt™") w(Pt)/(gt™) w(Pd)/(gt™)
Ag leached residues 0.081 00 6.354 00 22430 6.767 0
Crude Ag powder 0.139 00 934.480 00 0.000 01 0.000 01
Sample p(Aw)/(gL™) p(Ag)(gL™) p(PO/(mg'L™") p(Pd)/(mgL™)
Ag-rich solution 0.000 01 17.175 00 0.000 7 0.000 7
Ag precipitated solution 0.000 01 0.000 01 0.000 70 0
8
Table 8 Element distribution ratios in silver leaching process
Mass fraction/%
Sample
Au Ag Pt Pd
Ag leached residues 99.900 4.5300 99.747 99.921
Ag-rich solution 0.100 95.470 0 0.253 0.079
Crude Ag powder 99.677 99.999 9 0.089 0.089
Ag precipitated solution 0.323 0.000 1 99.911 99.911
9
Table 9 Element distribution ratios in process of copper anode slime treatment
Sample Mass fraction/%
Au Ag Pt Pd
Cu anode slime 100 100 100 100
Se removed residues 99.936 4 99.930 10 99.999 90 99.879 00
Crude SeO, 0.063 6 0.069 90 0.000 10 0.121 00
Cu leached residues 99.9279 66.932 50 86.424 20 86.224 00
Cu-rich solution 0.008 5 32.997 60 13.575 80 13.655 00
AgCl 0.004 2 32.996 50 0.004 70 0.000 50
AgCl precipitated solution 0.004 2 0.001 00 13.572 30 13.654 30
Au leached residues 2.8070 66.932 00 7.628 20 7.608 30
Au-rich solution 97.120 9 0.000 50 78.794 90 78.615 80
Crude Au powder 87.830 7 0.000 10 0.000 01 0.000 01
Au precipitated solution 9.290 2 0.000 40 78.794 90 78.615 80
Pt-Pd concentrate 92775 0.000 40 52.737 80 52.629 60
Pt-Pd precipitated solution 0.0127 0.000 01 26.057 10 25.986 10
Ag leached residues 2.8027 3.032 10 7.609 60 7.602 30
Ag-rich solution 0.004 2 63.899 90 0.019 80 0.006 00
Crude Ag powder 0.004 2 96.896 40 0.001 00 0.000 10
Ag precipitated solution 0.000 1 0.000 01 0.023 30 0.006 50
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Fig.2 Au distribution in treatment process for copper anode slime
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Fig.3 Ag distribution in treatment process for copper anode slime
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Fig.4 Pt distribution in copper anode slime treatment process
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Fig.5 Pd distribution in copper anode slime treatment process
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2Bi**+3Zn=3Zn*"+2Bi
2H'+Zn=Zn""+H,

Pt+H +3Cl +HClIO==PtCl,> +H,0O
Pd+H+3CI +HCIO=PdCl,> +H,0

Zn+HCIO+H " =Zn>"+Cl +H,0

)

Bi*" PtClL> PdCl>

pH Bi

PtCl,* +2H,0=2H"+4CI +Pt(OH),
pH=4.29-1/21g ¢(PtCl* )+2lg ¢( CI)
PdC1,* +2H,0==2H"+4CI +Pd(OH),
pH=5.18—1/21g ¢(PdC1,* )+2lg ¢( CI)
AuCl, +3H,0=Au(OH);+4Cl +3H"
pH=7.68-1/31g c¢(AuCly )+4/31g ¢(CI")
Bi**+Cl +H,0=BiOCI+2H"
pH=—1.39-1/2lg ¢(Bi*")—1/2lg ¢(CI")

Bi
Pt Pd Bi
(©)~(9)
Bi
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3
1
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