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Table 1 Analysis results of run — of — mine ore

TFe Cu Co S Au”  Ag” Pb Zn FeO Ni

45.52 0.115 0.013 2.60 0.12 2.91 0.010 0.019 19.26 0.005

TiO, Si0, ALO, K,0 Na,0 Mg0 CaO P As C

0.083 13.38 1.89 0.42 0.090 11.51 2.66 0.050 <0.0050.35

* A AuBAfI Sy g 1T

®2 WA HHR AT AR /%

Table 2 Analysis results of copper phase of run — of — mine ore

Cu in primary Cu in secondary  Cu in free
Phase Total Cu
copper sulfide copper sulfide  copper oxide

Cu content 0.090 0.021 0. 006 0.117
Cu occupation rate 76.92 17.95 5.13 100. 00
R3S W APERAAL AR T AS /%
Table 3  Analysis results of sulfur phase of run — of — mine ore
Phase S in sulfides Other S Total S
S content 2.57 0.024 2.59%4
S occupation rate 99.07 0.93 100. 00
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Legend: dosage of reagent undt: gft,
agitation and flotahon unit: min,
the same below.
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Fig. 1 Flowsheet and condition of closed circuit test of verification process
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Table 4 Results of locked — circuit test of verification process
Grade Recovery
Product Yield /% - - -
Cu /% Fe /% S/%  Au/(g-t)  Cu/% Fe /% S /% Au/(g-t™)
Cu concentrate 0.37 17.61 28.35 29.03 10.02 58.17 0.23 4.22 32.02
S concentrate 6.53 0.19 36.58 32.10 0.35 11.07 5.24 82.27 19.74
Fe concentrate 60. 11 0.009 68. 68 0.22 0.04 4.70 90. 54 5.22 22.60
Tailings 32.99 0.088 5.52 0.64 0.09 26.06 3.99 8.29 25.64
ROM 100. 00 0.112 45.60 2.55 0.116 100. 00 100. 00 100. 00 100. 00
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Table 5 Results of effect of grinding fineness on iso — flotation of

Cu and S indexes

Grinding fineness, Yield Grade /% Recovery /%
-74 pm /% Froduct /% Cu S Cu S

80 Cu rough concentrate 9.37 0.99 7.39 76.76 27.44

Cu tailings 90.63 0.031 2.02 23.24 72.56

ROM 100.00 0.121  2.52  100.00 100.00

85 Cu rough concentrate 10.09  0.92 7.05 79.27 27.60

Cu tailings 89.91 0.027 2.08 20.73 72.40

ROM 100.00 0.117  2.58 100.00 100.00

2.2.6 MESEMEERRKAERR

PAS A nT 7R (1 + 1) B 67 22— R &
K285 B AR BRIR SR 67 2 (R [R]) R4 T 5 87 20 2

Feed
3 min LT
BK-509
2 min

BE306 20 g-t!

Separation|rougher

4 min l

S concentrate 1

Cu concentrate

B7 e sl
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Table 6 Results of closed — circuit test
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Fig. 12 Effect of kind (a) and dosage (b) of collectors on S

strengthened flotation indexes

Grade Recovery
Product Yield /% ; ;
Cu /% Fe /% S /% Au/(g-t ) Cu /% Fe /% S /% Au/(g-t )
Cu concentrate 0.38 20.10 24.56 23.78 15.29 68.42 0.21 3.56 49.07
S concentrate 1 2.46 0.35 26.34 24.39 0.29 7.71 1.42 23.61 6.02
S concentrate 2 4.48 0.14 39.01 34.29 0.36 5.62 3.83 60. 44 13.61
Fe concentrate 59.94 0. 006 68. 88 0.18 0.02 3.21 90.57 4.24 9.19
Tailings 32.74 0.051 5.53 0.63 0.08 15.04 3.97 8.15 22.11
ROM 100. 00 0.112 45.59 2.54 0.118 100. 00 100. 00 100. 00 100. 00
ROM
Grinding 85% - 74 mm
2 § Water glass 500
2% BE306 60
Iso-flotaton of Cu |and S rougher 1
P b
2 ¥ BE306 30
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1]
2 ¥ Isoamyl xanthate 50
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\‘ﬁ l ; ! -
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Cu [cleaner I Separation | scavenger 40 kAfm
e
2 2 4
Lime 300 % 3 Fe concentrate !
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Fant
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B 13 (LA r st A A A s L

Fig. 13 Flowsheet of closed — circuit test of optimization process
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Separation of Alkali — free Iso — flotation Process on Au — Cu - Fe Polymetallic
Ore in Peru
TAN Xin'?, XIAO Qiaobin', LIU Shujie'

1. State Key Laboratory of Mineral Processing, BGRIMM Technology Group, Beijing 102628, China;
2. School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing 100083, China

Abstract: The optimization test for the mineral processing process on Au — Cu — Fe polymetallic ore with Cu of 0. 12% ,
Au of 0.12 g/t, S of 2.60% and Fe of 45.52% was studied. There are some problems such as difficulty in copper — sul-
fur separation, high lime consumption and unsatisfactory separation indexes that exist in the originally designed process of
“copper and sulfur bulk flotation — copper and sulfur flotation separation — magnetic separation from the flotation tailings to
recover iron” . Therefore, the optimization process of “iso — flotation of copper and sulfur — copper and sulfur flotation sep-
aration — strengthened flotation of sulfur — magnetic separation from the flotation tailings to recover iron” was proposed
based on the problems existing in the original process. Firstly, the selective collector BK306 was adopted to collect copper
sulfides and part of easy — floating pyrite from the alkali — free pulp with the iso — flotation process, and then separated
them to recover copper and gold. Secondly, the refractory sulfides in the ore were removed by strengthened flotation using
activator and strong collector. Finally, the iron was recovered by magnetic separation from the flotation tailings. This opti-
mized process can not only realize the efficient recovery of copper, gold and other valuable metals in the ore and the re-
moval of sulfur, but also significantly reduce the amount of lime required for copper — sulfur separation, and can directly
obtain iron concentrate with low content sulfur and better quality in the followed magnetic separation operation. The results
of the closed circuit test showed that a copper concentrate could be obtained with Cu grade of 20. 10% , Au grade of 15.29
g/t, Cu recovery rate of 68.42% and Au recovery rate of 49.07% ; a sulfur concentrate with S content of 30. 78% and to-
tal sulfur recovery rate of 84.05% ; and a iron concentrate with Fe grade of 68.88% , S content of 0. 18% and Fe recover-
y rate of 90.57% . Compared with the originally designed process, the optimized process could increase the copper grade
and copper recovery in copper concentrate by 2.49 and 10. 25 percentage points, the gold grade and gold recovery in cop-
per concentrate by 5.27 g/t and 17. 05 percentage points, and the sulfur recovery rate by 1. 78 percentage points, respec-
tively. Tt realizes efficient and comprehensive recovery of copper, gold, sulfur and iron.

Key words: Au — Cu - Fe polymetallic ore; alkali — free iso — flotation; copper and sulfur flotation separation; compre-
hensive recovery; collector BK306
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