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Abstract; A comprehensive recovery test was conducted for a complex refractory copper-cobalt oxide ore from the
Democratic Republic of the Congo ( DRC). A combined process of copper flotation for enrichment followed by
high-intensity magnetic separation (HIMS) for cobalt recovery was adopted. Sodium sulfide was used as activator, butyl
xanthate as primary collector, TP as auxiliary collector, and No.2 oil as frother. In a closed-circuit test, a flotation
process consisting of two-stage roughing, two-stage scavenging, and two-stage cleaning was adopted to preferentially
recover copper, and the flotation tailings were then treated by HIMS to recover weakly magnetic cobalt-bearing minerals.
Finally, the closed-circuit test produced a copper concentrate grading 16.31% Cu and 0.24% Co with recoveries of
80.82% Cu and 29.41% Co and a cobalt concentrate grading 0.304% Co at 40.34% recovery. It is concluded that this
combined process can enhance the floatability of pseudomalachite and chrysocolla through a synergistic effect of sulfide
activation and auxiliary collectors, and can also actualize effective recovery of cobalt minerals by HIMS. Accordingly,
the overall recovery of copper and cobalt can be significantly enhanced.
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Table 1

Multi-elemental analysis of raw ore %

Cu Co Mn S P Na, O Fe

2.52 0.13 0.11 0.048 0.115 0.099 3.00

Si0, TiO, Ca0 Mg0  ALO;  K,0

61.08 0.765 0.29 3.35 14.30 3.93

®2 BT TWARN(RESH)
Table 2 Mineral composition of raw ore %
W AL A fLAE A MEE BT BEMET WE R
2.603 0.678
B BEALAE AT KA BTA A Haf &40 BERA
0.881 0.407

2.776  0.008 0.003 0.003 0.002 0.013

0.063 73.235 0.330 0.796 0.622 0.135
AR WA M MBS Kb St
0.713  16.060

0.034 0.060 0.578 100.000
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Table 3 Occurrence state of copper in ores

B 24 FR Cu fh/ % AR/ %
LA 55.52 62.23
LG 51.91 14.21
EfLEA 21.82 3.59
WA 75.76 0.24
T 34.56 0.05
B4R A 63.33 0.08
il 5 66.48 0.06
AT 88.61 0.47
R 20.32 7.23
WA/ IR ERA 2.14 2.87
IKEE 12.80 0.32
BHab A/ A A 0.24 8.65
&it 2.48 100.00
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AN T2 AR B O — e R, R
L BOE XA TR Rk L AL a
B A R KR, KA ) B A R D
AR A, R R RAAE B E e, B
A T K A R B R A e A e R TR
B P& &Y 6.07% , >R FH 8 2k [RDSOK B
B B TR T AR R/ IR R, B S R
T1% %
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Table 4 Occurrence state of cobalt in ores

LR B2 Co i/ % IRV
i <0n 49.45 21.95
SRS 7.87 48.84
(RG] 0.26 6.07
LEa/ BALEa/ e f 0.18 4.90
Wb/ A A 0.029 18.24
it 0.142 100.00
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Fig.1 Basic flowchart for test
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Fig.2  Flowchart for copper flotation condition test
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Fig.3  Grinding fineness test result
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Fig.4 Test results of Na,S dosage for roughing
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Fig.5 Test results of ancillary collector type
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Fig.6 Test results of butyl xanthate dosage for roughing
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Fig.7 Test results of TP dosage for roughing

22 S YELEIXIE
P A EEIRAE TS R R R KA R
W RS 5 X 2o Wy A AN RV RE B A 55 G
TEEED 41 E -0.074 mm BN 74% , Hifbh =
2000 g/t, T HH25 & 600 g/t TP & 100 g/t .2 &
TR 40 g/t 500 N, S AT M 22 5 i B

T i 46 %
T 3 = A AR
2.2.1 EE% X

1 17500 R 2 Ao R %) S S 0, D MR )
IR Rl B A0, X LA SR 55 R 1k ™ 0 e
s B 1k v W) g Jets koA, R RS T S 6, 7 ik s A
K200 v/min PN, AT T R0 G, A5 R
Bl 8 [T, Bt o BE 4 var , B i 0 R8T IR R
ThE  BE R At 1000 mT J5, % i 57 1 A1 %58
TP, B EAIRE R EE N 1000 mT,

0.30 70

L 0201 450

CofifL/ %
5
Cola it/ %

—a— CofhfiL
—e— Colfl % 120

S0 1000 1200
WA/ mT
B8 wipREIRIEER

Fig.8 Test results of magnetic field intensity
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Fig.9 Test results of pulsation frequency
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Fig. 10 Flowchart for closed-circuit test
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Table 5 Closed-circuit test results
) [/ %
v H Ay T 5% nn L
TR TR/ % Cu Co Cu Co
Lickizn 12.56 16.31 0.240 80.82 29.41
B 13.60 1.62 0.304 8.69 40.34
=t 73.84 0.36 0.042 10.49 30.25
5 100.00 2.53 0.103  100.00  100.00
j__: N
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