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Experimental study on flotation recovery of copper and associated gold
and silver from copper ores with high content of calcium and silicon
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Abstract: The element copper and associated gold and silver in copper ores with high content of calcium and
silicon have high recovery value, but a low recovery index of these valuable metals was obtained in the practical
production, resulting in unsatisfactory economic benefits of enterprise. According to the properties of the ore, lime
and sodium sulfide are used as pulp regulator, butyl xanthate and butylammonium black agent are used as
collector. On the basis of grinding condition — 74 um particle content accounting for 70% . flotation agent
optimization test and closed-circuit test are carried out. Under the flotation reagent regime of lime dosage of 1 000
g/t, sodium sulfide dosage of 400 g/t, butyl xanthate dosage of 400 g/t, ammonium dibutyl dithiophosphate
dosage of 50 g/t, and terpenic oil dosage of 84 g/t, the flowsheet of closed circuit flotation experiments with the
order return of middlings was carried out using two-stage roughing, two-stage cleaning, and single-stage
scavenging. Ultimately, copper concentrate with 21. 45% Cu, 7.92 g/t Au and 453. 50 g/t Ag was obtained, and
the flotation recoveries of Cu, Au, Ag were 90.46%, 79.39%, 81.82%, respectively. Compared with the
flotation production result, it not only increased the flotation recovery of copper in ores, but also grealty improved
the recovery of associated gold and silver in ores, and a desired flotation index was obtained.

Key words: copper ores with high content of calcium and silicon; associated gold and silver; flotation

recovery; combined utilization of flotation reagents
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Table 1 Main chemical composition of raw ore /%
Cu Pb Zn Fe Au AgP S CaO MgO Al; Oy Si0O,
1. 10 0.19 0.16 4.12 0.46 25.7 0.98 30. 63 1. 01 5.55 37.96
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Table 2 Copper phase of raw ore /%
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Table 3 Results of the grinding fineness test /%
BEU AN, LTEA (5] i %
— 74 pm BRI Cu Au" Agh Cu Au Ag
60 11.02 4.25 221. 30 78. 84 72.71 67.77
70 9.48 3.73 214. 40 82.22 77. 36 79.59
80 8.78 3.47 203. 80 83.49 78.90 82.95

90 6.92 2.58

156. 60 83.73 74.65 81. 10
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Results of the lime dosages test
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Table 4 Experimental results of sodium sulfide dosages /%
R EES
AR/ (gt D)
RALHTR/ (g Cu Aub Ag) Cu Au Ag
200 10. 37 3.91 232. 80 76. 64 69.11 73.64
400 9.48 3.73 214. 40 82.22 77. 36 79.59
600 9.12 3. 38 198. 60 81. 83 72.52 76. 27

800 8. 89 3.25

194. 50 77.26 67.54 72.35
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Fig. 2 Results of the butyl xanthate dosages test
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Table 5 Results of the ammonium dibutyl dithiophosphate dosages test /%
THBRAMNEL/ g+ D) AR o iﬁ Agh cu W%i At
25 8.32 10. 28 3. 86 221.50 77.75 69. 82 71.71
50 9.54 9. 48 3.73 214. 40 82.22 77. 36 79.59
75 12.75 7.23 2. 89 166. 20 83. 80 80. 10 82. 45
100 14.78 6.37 2.55 148. 70 85.59 81.93 85.52
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Fig. 3 Flowsheet of the closed circuit flotation test
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Table 6 Results of the closed circuit flotation test /%
. e s ER &
Cu Aub Agh Cu Au Ag
K 4. 64 21. 45 7.92 453. 50 90. 46 79. 39 81. 82
=38 95. 36 0.11 0. 10 4. 90 9. 54 20.61 18. 18
i 100. 0 1.10 0. 46 25.70 100. 0 100. 0 100. 0
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