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Abstract: In this paper, aiming at the problems of low grade of raw ore, high mud content, complex mineral composition
and fine distribution size, the low-grade porphyry copper and molybdenum sulfide ore of Pulang Copper Mine was studied.
Based on the process mineralogy study, the effects of grinding fineness, pH value, type and dosage of inhibitor, type and
dosage of collector and dosage of foaming agent MIBC on the mixed flotation of copper and molybdenum were investigated.
Finally, the roughing conditions were determined: grinding fineness was —0. 074 mm accounted for 65% , pH value was 10,
water glass dosage was 150 g/t, the dosages of collector combination MCO and kerosene were 20 and 60 g/t, foaming agent

MIBC dosage was 50 g/t. Under these conditions, the obtained copper-molybdenum mixed rough concentrate had a copper
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grade of 6. 77%, a copper recovery rate of 74.61%, a molybdenum grade of 0. 40% and a molybdenum recovery rate of

75.94%. By comparing the regrinding position, regrinding fineness and closed-circuit flotation process, it was determined

that 90% of the coarse concentrate was re-ground directly to —0. 038 mm, and the closed-circuit flotation process of

coarse grinding-coarse refining re-grinding-one rough, two fine, three sweeping-medium ore mixture and back roughing

was adopted. The copper grade of the copper-molybdenum mixed concentrate was 23.32%, and the total recovery rate

was 80. 50%. The molybdenum grade was 1. 20% and the total recovery rate was 74. 56%. The research results provide a

reference for developing and utilizing low-grade and high-mud copper-molybdenum ore resources.

Key words: copper-molybdenum mixed flotation;low grade;high mud content;pharmaceutical system;process
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Table 1 Results of X-ray fluorescence spectroscopy of ore 1%
Element Si Al Fe K Na Ca Mg
Content 25 8 2 2 2 2 2
Element Mn S Ti Cu P Pb Zn
Content 0.02 0.4 0.4 0.3 0.2 0.003 0.01
Element Zr Sr Rb Ba Ca Cr Mo
Content 0.01 0.04 0.003 0.02 0.002 0.01 0.003

R2 TAUEZSTESWER

Table 2 Results of multi-element analysis of ore chemistry 1%
Element Cu Mo AlLO; Fe K, O
Content 0.3 0.015 14. 35 2.81 3.64
Element S Na,O MgO TiO,
Content 0.76 3.05 1.24 0.83
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Fig. 1 Composition and content of minerals: (a) Mineral composition; (b) Composition and content of sulfide ore;

(c) Composition and content of gangue mineral
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Fig. 2 Major mineral distribution characteristics: (a) Chalcopyrite is associated with pyrite; (b) Chalcopyrite is
associated with tetrahedrite; (c) Molybdenite, aggregate dendritic; (d) Flake molybdenite is twisted ;

(e) Plagioclase sericitization, sodium zoisitization; (f) Partial erosion of sheet biotite into chlorite
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Fig. 3 Flotation test flow
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Fig. 4 Influence of grinding fineness on copper and molybdenum ore: (a)The effect of grinding fineness on copper and

molybdenum mixing flotation; (b)Grinding fineness-0. 074 mm accounts for 65% of raw ore particle size distribution

MR 4Ca) Al BEF —0. 074 mmBi g & 1Y
B K, SR A RS0 A X8 TR R A A T iR
KN, AR B ELCRAE —0. 074 mm 5 Fe R 55.33%
KB B KAH 83. 97 % o Ry B 1k 77 3 3 R v Bk A4 0
Ve BAL IR AL, 256 % 8T —0. 074 mm [ lb
65% M 5 N HETT IR .
3.1.1.2 W =Sk A

Sk FE AR W R o AR, TR S A
—0.074 mm (7 65 % B SEATRLEE 04T, B 2RI
AR AR o AR, SRR A(b) . HE4(Db)
A, EBEW AN —0. 074 mm 5 65% BT,
Hi AE +150 pm 5 M 6.15%, —28 um A &t ol
31.36%, #7E +150 pm A 3.89%, —28 um (¥
di b 22,020, BAIA Gy ik kigl 5 b2y 62. 5%,
3.1.2 pH&KMRE 5

I A PR AN 1 3 i s, 25 4% pHOG i 4H 4 P 2R 1Y
W, [ E B0 —0. 074 mm N 65%, /K B 3
FH 300 g/t, #l Y I MCO-+ 5 3 (30+30) g/t,
MIBC FHH& 30 g/t, &5 54018 5 [ .

100 7.0
Curecovery Cugrade
Mo recovery Mo grade 1468
80 16.6
464
L L
% 60 462 &
5 )
g 2
=] - R
g 60 5
= 40 F T0.4
20 H0.2
0 1 1 1 1 1 0
6 7 8 9 10
pH value

E5 pH{EXEERZENFMN
Fig. 5 Effect of pH on the mixing flotation of
copper and molybdenum
HY L S AT, 4 pH (B N 28 10 B, H 4HR S A5
4 Tl Ae 248 g ey, A AR G AE TP 8 S 62 6. 3824,
Ml 2 2 77. 98 %, FH Y Al 2 2 0. 3306, [l I Ry
80. 59% , LG % IEAE pHAA N 10 (45 1F F HE TRk



446

A g JE (b 3 30)

%15 %

3.1.3 AR A A g B 5

3010301 AV b 2 X BT T Y R
TG AR AN & 3 TR, 25 S ] 380 i 0] 4 H

PR RS, [ E S 40 —0. 074 mm N 65%, i

il 57 F 300 g/t, I MCO 4 3 30+30) g/t,

MIBC & 30 g/t, 25K un1& 6 7w .

100 12
a u recovery u grade
(a) C Y Cu grad

Mo recovery Mo grade H11
80 |- 410

19

N 60 | 48

) {7

3

= 40+ =
—40.8
20| —40.6
—40.4
=402

0 1 1 1 1 1 1 1 1 O

SR IS I OSSN
HF O @7 @ QY (X7 AR
2€ » NN
Y
&b

Inhibitor type

Grade/%

i1 6 Ca) BT, 18 1 7K 3% 58, oS O W 2 4 A
CMC B 4 FHIE GRS 0 1 Inl ISR 3 L Ass vy, it R K
Y B I LA UE A B A [ 53R 1 [ s it 7 AR 5 -, 0 4
TRAAREH TR 0 2 R 7.82% , IR 76.73%,
ISR 0. 40% , IR 75, 94% . LiA %5 ik
FHK B B A5 4 i 590

100

(b) Cu recovery Cu grade

Mo recovery Mo grade

80

60

Recovery/%
e

40 - -

20

I I I |
0 150 300 450 600

Doage of sodium silicate/(g-1™")

El6 HPHIFIFhAER FAEXTEHERZRNG: (a) MMHFIFZE; (b) KHEBAE
Fig. 6 Effect of inhibitor type and dosage on copper-molybdenum mixing flotation: (a) inhibitor types; (b) Dosage of Na,SiO;
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Fig. 7 Effect of the collector on copper and molybdenum mixing flotation: (a)Single collector; (b) Combined collectors;

(c)Dosage of MCO+kerosene; (d)Ratio of combined collector
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Fig. 9 Influence of coarse-fine regrinding on the mixing flotation of copper and molybdenum:

(a) Regrinding position; (b) Regrinding fineness
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Fig. 10 Open circuit test flow chart
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Table 3 Open-circuit flotation test results
. . . Molybdenum Molybdenum
0, 0, 0,
Test process Product Productivity/ % Copper grade/%  Copper recovery/ % grade/ % recovery/ %
Concentrate 0.58 27.91 54.87 2.30 66.70
Middle 1 0.35 9.23 10.95 0.570 9.98
Middle 2 2.46 1.15 9.59 0.047 5.78
o Middle 3 2.17 0.5 3.68 0.016 0 1.74
Open circuit test )
Middle 4 1.82 0.28 1.73 0.0057 0.52
Middle 5 1.81 0.22 1.35 0.0110 1.00
Tailings 90. 83 0.059 17.83 0.004 0 14.29
Ore feeding 100.0 0.295 100.0 0.020 100.0
(a) Feeding (b) Feeding
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—0.038 mm 90% Inhibitor ~0.038 mm 90% Inhibitor
Regulator Colector Collector
e Foaming agent Regulator Foaming agent
Inhibitor 848 g ag
Foami Inhibitor
oaming agent .
Regulator Foaming agent Regulator
Inhibitor Inhibitor
Middle2  Middle 3 Collector Regulator Collector
Regulator Foaming agent ]‘nhlbl.tor Foaming agent
I hg'b't . Foaming agent
ntubitor Inhibitor -
Foaming agent . Inhibitor
Collector Collector
Foaming agent oHec
Foaming agent
Middle 4 Middle 1

Middle 1

Concentrate

E11

11 Comparison of closed-circuit flotation test flow: (a) Scheme I; (b)Scheme Il
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Table 4 Comparative test results of closed-circuit flotation flow
Test process Product Productivity/ % Copper grade/ % rec((:;\)/};f;;% M;Zs(eljr;/:m I\r/iiloyfedr?}u”}?
Concentrate 1.42 21.40 70.23 0.58 63. 35
Scheme [ Tailings 96.75 0.077 19.92 0.005 36.65
Ore feeding 100.0 0.30 100.0 0.013 100.0
Concentrate 0.93 23.32 80. 50 1. 20 74.56
Scheme I Tailings 99.07 0.053 19. 50 0.004 0 25.44
Ore feeding 100.0 0.27 100.0 0.015 100.0
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