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Improving Copper Flotation Recovery from a Copper-Sulfur
Ore with High Sulfur and Low Copper
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(1. Collage of Land and Resources and Engineering, Kunming University of Science and Technology, Kunming 650093, China;
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Abstract; A copper-sulfur ore from Tongling of Anhui Province contains 0. 34% copper and 31. 26 % sulfur,in
which the copper mainly occurs in form of sulfides(93%) ,and thus it can be defined as sulfide ore of high sulfur and
low copper. The copper recovery in the flotation practice has been maintained at 82%—84% in the past years, which
is significantly lower than the theoretical recovery of copper sulfides in the raw ore. In order to improve the copper
recovery,in this work,bench-scale flotation tests were performed for investigating the effects of grinding fineness and
multiple esters combination collector on the copper flotation recovery. Under the optimized conditions of 75% — 74 pum
grinding fineness and using multiple esters combination collector,a copper concentrate assaying 16.43% Cu with
94.07% Cu recovery was obtained, which were respectively increased by 1 and 9 percentage point than that of
produced from industrial production. Through in-depth analysis of the size fraction distributions of products from the
tests and industrial production. we found that the insufficient grinding fineness and the uneven particle size
distribution in the grinding products are the key reasons for the copper loss in the tailings. In addition, the tests results
indicated that the multiple esters combination collector can effectively enhance the recovery of ultra-fine copper
minerals. These would provide a scientific guidance and basis for improving the copper recovery in industrial production.
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Table 1 Multielement analysis results of the raw ore /%
Composition Cu Au* Ag” Pb Zn Fe S
Content 0. 34 0.12 7.04 0. 09 0.16 32.21 31. 26
Composition As SiOs Al, Oy KO Na, O CaO MgO
Content 0.01 14.08 1. 44 0. 46 0.03 4.4 2.07

Note: * unit is g/t.

x2 Ry EMESITER

Phase name Primary copper sulfide

Secondary copper sulfide

Content 0.33 0. 005

Table 2 Copper phase analysis results of the raw copper /%
Combined copper oxide  Free copper oxide Total copper
0.01 0.01 0. 355
2.82 2.82 100. 0

Distribution rate 92.95 1.41
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Table 3 Mineral composition analysis results of the raw ore
Composition Chalcopyrite Pyrite Quartz Sericite Chlorite Calcite Dolomite
Content 1. 28 67.01 10. 80 4.35 1. 32 2. 30 0. 75
Composition Magnetite Limonite Pyroxene Xenotime Corundum Sphalerite Galena
Content 1. 20 0.23 0. 40 0. 002 0.32 Occasionally Occasionally

2 iR

BEJTR AR AL 7B RS 0T 4 AR TE 8200 ~
845 . ARG ATHIPIAR BT A IE 1020 26 A A
S Py 2 A T R O 2 AT I AR - 1D
JEA™ A7 P B RRAT B R R e A DG AR ) B
AL AT LB PR s 5 R 1R S R R 2 Bt s
[ 70 S 2 5 AR By 26 77 B A 7 ik F) A0 2 RO J5E
Y1 T BEAFAEAN G 3 5 2) B4 7 S 4ol W) € 2 o 2 i
80 g/t-+ T B2y 100 g/0) i T AL 48, al fE X} 4 ki
A 0 A A T A A B O 5 L R TR L
£ B SCR) S5 A Al WA B R T A AR
102 w85 TR e - U ) I R
X ] el S 14 52 00 53 M A6 GBI BT R AR T B R
fit AL 2 2 A5 40 [ ST 22 ) 114 56 2% O 2R 7 Bk
A R BB A M . L SRR AR DL 1.

Raw ore

C) Grinding

Copper collector

Terpenic oil

Copper concentrate Tailings

B 1 fAEFFLERE

Fig. 1 Flowsheet of roughing condition experiments
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Table4 Comparison of locked-cycle tests results with production indicators
Grade/ % Recovery/ %
Index Product Weight/ % e v
Cu S Cu S
Copper concentrate 1. 95 16. 43 45.12 94. 07 2. 81
Bench-scale test . _
_ . Tailings 98. 05 0.02 30. 98 5.93 97.19
(LE502 Collector)
Feed 100. 0 0. 34 31. 26 100. 0 100. 0
Bench-scale test Copper concentrate 1. 90 16. 20 45. 34 90. 75 2.76
(Collectors using in Tailings 98. 10 0.032 30. 99 9.25 97. 24
industrial production) Feed 100. 0 0. 34 31.26 100. 0 100. 0
Copper concentrate 2.26 15. 37 45. 34 84.72 3.15
Industrial production Tailings 97.74 0. 064 32. 24 15. 28 96. 85
Feed 100. 0 0.41 32.54 100. 0 100. 0

Raw ore

Grinding () ~74 pm 75%, lime agent 6 000

The unit of agent dosage: g/t

L P
Collector 90
Terpenic oil 20
\ﬂ Roughing /—f
Collector 60
Cleaning | Scavenging I % Collector 30
MM MM

Scavenging I1
I

Cleaning IT

Copper flotation tailings

6 HEIXIEmIE
Fig. 6 Flowsheet of the locked-cycle tests
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Table 5 Size fraction analysis of grinding output and copper concentrate produced from industrial production

Copper recovery

Product Size fraction/pm Weight/ % Cu Grade/ % Cu Distribution/ % . R
in the fraction/ %
+74 23.45 14. 88 22.70 74. 94
—74-+43 21. 45 15.12 21.10 94. 87
—43+37 20. 37 15. 87 21.03 97.16
Copper concentrate

—37+19 12. 16 15.10 11.95 79. 43
—19 22.57 15. 81 23.22 80. 59
Total 100. 0 15. 37 100. 0 84.72

+74 28. 44 0. 37 25.67 —

—74+43 17.56 0. 44 18. 84 —

—43-+37 18. 34 0.41 18. 34 —

Feed
—37+19 12. 15 0.43 12. 74 —
—19 23.51 0.43 24. 41 —

Total 100. 0

0.41 100. 0 —
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Table 6 Size fraction analysis of grinding output and copper concentrate from optimizing batch-scale test

Cu recovery in

Product Size fmclion/,im Weight/ % Cu grade/ % Cu distribution/ % K
the fraction/ %
+74 21. 34 16. 48 21. 40 88.33
—74-+43 31.59 16. 78 32. 26 97. 20
—43-+37 23.37 16. 33 23.23 98. 56
Copper concentrate
—37+19 12.16 17. 10 12. 66 96. 81
—19 11. 54 14. 88 10. 45 85. 34
Total 100. 0 16. 43 100. 0 94. 07
+74 25.00 0. 31 22.79 —
— 74443 32. 17 0.33 31.22
—43+37 22. 84 0. 33 22.17 —
Feed
—37+19 12.67 0.33 12. 30 —
—19 7.32 0.53 11.52 —
Total 100. 0 0. 34 100. 0
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