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The Process Mineralogy Study of a Gold - silver Anode Slime Mineral

GUO Jun, QIU Weiming, CHEN Feng, XIAO Jiguang, YUAN Qi, HUANG Rui
(' Supervision&Inspection Institute for Quality&Metrology, Shaoguan 512023, China)

Abstract ; In order to the analysis of the phase of high gold - silver anode slime, the thesis does the
research by the way of XRF, XRD, particle size analysis, scanning electron microscope analysis
and so on. The research shows that anode slime has particle size and complex structure, which is
rich in noble metals such as gold and silver, with a content of 10.42% . The main impurity metals
are copper and lead, and their content are 17.26% and 13.28% respectively. The main phases of
the gold include gold silver alloy and gold wrapped in copper selenide and lead sulfate with a small
amount of silver and antimony. The main phases of silver include silver selenide, gold — silver sele-
nide, copper — silver selenide, gold silver alloy, and silver wrapped in copper sulfate, lead sulfate.
The main phases of copper exist in the form of copper sulphate. Copper sulfate is the base of anode
slime with a large number of other impurity elements. The main phases of lead are mainly composed
of lead sulphate, lead sulfate, and lead antimony arsenate with wrapped antimony, gold, silver, ar-
senic and so on. In addition, the anode slime also contains barium sulfate and antimony sulphate.
This article analyses the composition and occurrence state of gold, Ag and main impurities of cop-
per and lead in the anode slime in detail, which laid a foundation for the efficiency extraction of
gold — silver process.
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Table I  XRF analysis results of the anode slime

gz Cu Pb Ag S As Ba Sh Se
S 22.3 19.4 13.1 10.2 5.3 4.2 4.2 4.2
L% C Cl Ni Si Te Au Co Zn
e 4.1 3.2 2.1 1.6 1.3 0.4 0.4 0.2

®2 EFERRNEESN /%
Table 2 Quantitative analysis of the main elements
JLHE Au Ag Pb Cu Ba As Se
& 0.30 10.12 13.68 17.26 3.31 3.40 2.98
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Fig.1 The partical size analysis of the anode slime
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Fig.2 The XRD of the anode slime
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Fig.3 The phase of the silver in anode slime
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Fig.4 The EDS of the silver compound in anode slime
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Table 3 The content of the main elements in silver compound
EY Ag Pb Cu Se
Ag,Se/ AgSeO, 76.87/65.31/83.37 / / 19.79/20.90/16. 63
Cu(Ag)Se 66.67/67.09/65. 82 / 12.82/10.04/9. 39 21.67/17.78/18.61
MIN 65.31 / 10.04 16.63
MAX 83.37 / 12.82 21.67
Pb(Ag) (Cu)SO, 16.02/10.30/11.41 35.96/62.09/45.45 9.83/5.14/18.82 /
Cu(Ag) (Se) (Te)SO, 15.31/10.44/10.28 10.08/12.84/9.39 8.36/9.29/8.71
Cu(Ag) (Se) (As)SO, 10.16/10.41/14.32 / 20.04/15.47/16.13 9.21/10.01/8. 44
MIN 10. 16 35.96 9.39 8.36
MAX 16.02 62.09 20.04 10.01
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Table 4 The content of the main elements in gold compound
e Au Ag Cu Pb
Au - Ag 75.36/78.82/74.28 21.64/21.18/25.72 / /
Cu(Au) (Ag)Se 13.03/15.49/22.34 65.31/60.21/53.22 9.39/10.72/11.01 /
Pb(Au) (Ag) (Sbh)S0, 27.60/24.32/28.01 26.03/28.21/28.30 / 16.04/14.33/10.32
MIN 13.03 21.18 9.39 10.32
MAX 78.82 65.31 11.01 16.04
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Fig.5 The phase of the gold in anode slime
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Fig. 6 The EDS of the gold in anode slime
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Fig.7 The phase and EDS of the lead in anode slime
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Table 5 The content of the main elements in lead compound

&Y Ag Pb Cu Sbh Ba
PbSO, / 74.53/65.42/70.39 / / /
Pb(Sb) (As)SO, / 31.32/54.13/55.51 / 30.45/17.63/23.34 /
Ph(Ba) SO, / 49.10/14.51/22.48 / / 16.91/48.6/9.92
Pb(Ag) (Cu)SO, 16.02/10.30/11.41 35.96/62.09/45.45 9.83/5.14/18. 82 / /
Pb(Au) (Ag) (Sb)SO, 26.03/28.21/28.30 16.04/14.33/10.32 / / /
MIN 10. 30 10.32 5.14 17.63 9.92
MAX 28.30 74.53 18.82 23.34 48. 60
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Table 6 The content of the main elements in copper compound

e Ag Pb Cu Se
Cu (Ag)Se 66.67/67.09/65. 82 / 12.82/10.04/9.39 21.67/17.78/18.61
Pb(Ag) (Cu)S0O, 16.02/10.30/11.41 35.96/62.09/45. 45 9.83/5.14/18.82 /
Cu(Ag) (Se)(Te)SO, 15.31/10.44/10.28 / 10.08/12.84/9.39 8.36/9.29/8.71
Cu(Ag) (Se) (As)S0O, 10.16/10.41/14.32 / 20.04/15.47/16.13 9.21/10.01/8.44
Cu(Pb) SO, / 67.78/63.62/62.55 5.26/10.17/11.34 /
MIN 10. 16 35.96 5.14 8.36
MAX 67.09 67.78 20. 04 21.67
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Fig.8 The phase and EDS of the copper in anode slime
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Table 7 The occurrence of the main elements in the anode slime
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