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Optimization of Beneficiation Technique for Complex Copper-Sulfur Ore
at High Altitude
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Abstract; A beneficiation flowsheet comprised of two stages of roughing for copper-sulfur bulk flotation, bulk
concentrate regrinding and Cu/S separation was adopted for optimization of beneficiation technique for a high-altitude
copper ore. By applying asynchronous flotation for Cu-S bulk flotation and using KMY-1, a copper collector with good
selectivity for Cu/S separation, efficient recovery of refractory copper minerals with microfine-grained dissemination can
be actualized. A laboratory closed-circuit test finally produced a copper concentrate grading 23.06% Cu at 78.29%
recovery, up by 2.92 percentage points and 9.59 percentage points correspondingly compared to the copper concentrate
yielded from the on-site processing flow.
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Table 1 Main chemical element analysis results of ore sample %

Cu Agh Mo As Zn Fe MgO F S

059 9.3
1) S g/t,

0.015 <0.10 0.11 9.64 11.13 037 3.56

xk2 UHTHEARSTER(REHH)
Table 2 Analysis results of mineral composition of ore sample %
WA OWEE OMET 6% ske =8 WA
11.52 1.04 0.25 28.00 4.25 15.05 17.85
WECH  BINA BWA Pila kA Hib At
4.22 7.88 1.31 1.25 2.51 4.87 100.00
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Table 3 Analysis results of chemical phase of copper

WA i B B % ST/ %
i 3 S AL A 0.018 3.05
55 AL 0.013 2.20
WA B AL AR 0.20 33.84
D A= B A A 0.36 60.91

At 0.59 100.00
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Table 4  Analysis results of disseminated size of

chalcopyrite and chalcocite in raw ore

Y i Jt?iﬂrﬁﬂﬁi/% _
o) W

+300 5.61 —
-300+212 8.86 —
-212+150 19.61 —
-150+74 43.26 8.42
-74+38 69.02 36.88
-38+19 86.97 74.86
-19+9.6 96.08 94.02
-9.6 100.00 100.00
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Fig.1 Flowchart for flotation test
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Fig.2 Experimental result of the first stage grinding fineness
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Fig.3 Effect of quicklime dosage on copper flotation index
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Fig.5 Effect of Na,S dosage on copper flotation index
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Fig.6 Effect of collector dosage on copper flotation index
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Fig.7 Flowchart for regrinding test
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Fig.8 Effect of regrinding fineness on Cu/S separation
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Table 5  Effect of different collectors in Cu/S separation

BRI FP S Mg % il IS/ %
THRZY 10.55 65.54
KMY-1 15.31 61.18
7200 9.01 60.08
Y89 12.46 65.79
ZHA 10.45 62.80
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Table 6 Effect of quicklime dosage on Cu/S separation

AR (g0 pHAH  HIEGL%  HEICR %
500 8 8.55 65.54
1 000 9 15.31 61.18
2 000 10 25.01 60.08
2500 12 20.46 55.79
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Fig.9 Flowchart for on-site production
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Fig. 10  Flowchart recommended in this paper
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Table 7 Test results

WA AR FER/ % /% H IR %

HixE B 1.99 20.14 68.70

2% R 1 81.93 0.14 19.83
s

T =<2 ) 16.08 0.42 11.47

5w 100.00 0.58 100.00

HiAE A 2.05 23.06 78.29

?&% )= 69.71 0.10 11.64
AT

T By 2 28.24 0.22 10.07

5 100.00 0.60 100.00
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