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Fig. 1 Observation diagram of raw ore under microscope

Table 1 Results of chemical multi-element analysis of raw ore

% Cu Mo Fe S MgO  SiO, Na

G 0.53 0.012 3.47 0.89 2.06 62.17 1.74

% Zn Pb Ca0  ALO;,  Au* Ag*

i 0017 <005 177 1293 0.10 1.29

T MR E A gt

x 2 HYAHHTAS R 1%
Table 2 Results of copper phase analysis

JLEYAR AL W AL 2 A A AL LB

R <001 0.015 0.013 048  0.012 053
S FE 1.89 2.83 2.45 90.57 226  100.00

B LEE AT UL, A S AR (0.018%), 5 4H
75 AR LA Lo, T RIR, 2800 5 AR R R
A3 Wk 0™ Py Ok ], 850 5 BT . SRR,
ST MY B (WA 1d). R BRECK,
FroR SRR BEAE 0.1~ 0.2 mm ZZ[6], 40608 A5 0
JE<0.01 mm, X} ) DA — %2 5 .

1.2 RBEHA

i SR & V7 1R TR SR A KA PR % 57, HCCL
SR, TGRS T 3624, AP, Y89(C.H,;0SSNa) .,
SRR TG KMC-1, 255139 0 Tk 9.
Horr, #2500 02 FeR B AL iR . T AR 2

Q:lmm

0.04mm



<122 - 7 AP S5

Y89(CH,;OSSNa) . 57 /3 3k #5245 J& AN [] f 4 245 44 (1Y) ¥
255 T PR XA P A A 4 L AR Il B B
TSR, BRI HCCL™ Y 2 i i ), 5
Py IS A BL, IR BE AR, AR TR AR 4 5
APPSR W 5 L B F 1 1) — i e B
W), % B AR A LA R A B 3k R P AT U R
i % 978 WA RE 0 55, 7 B X 1 D B A s KMIC-1
SR A 5T B H 0T A 0 AR AR, — b
FEIM AN [R] L A5 2 TE A s 7 o IR AR TS R, K %
PEUF, PR

A A 43 B T AR SR L A B A A i 5 K B 5
FIVTRURE 2 51 Sk Jok A0 400 160 390 0 43 1070, 55 Ay e 551
2570035 0 Tl 82700 o v, Ak AN (SO i 410 1 551,
T T AW B P R A A 2 T P I K AR A T L
ARG VE R0, R IR A VE A R BH 43 B o 3R R B
R e T RO, S B A R AT e 4 EG K
BB VR R A 43 E0R L BT BB, K B B X Rk
iR R A5 kA 1 W EL A — 5 (A RO, A 4 0 5
A —E KBS R T RS 0 22 0 & &, i6w]
PAHE SR B 14 TSR

1.3 REF*

(1) 373k BRI PR 500 g i 4F, 28 A EHLH
& 25 T LI A, B A A VAR B A Ok 55%, PRI
WL ZE 15 LIPS E 5, B 76/
RUBR BEHLFE S S5 0 A5 2 1 L IRk bl h i T 8h —
UG 1, J5 SeRE e 0.5 Lk plh ot f7 . ISl
JE XA T U L BT KRR, AR AT A BRI

(2) 0 43 -7K #7: BU 100 g 224 R A0 A FE, H 200
H b v 5 5 4502 B2 06 M7, #$+0.074 mm §iii b= fhiR 2 .
iy . LR AT —0.074 mm 0 R 7 55— HL Y
KRB B3 T IR S5, 2R FH BXF Je ks B /K B
HEATINRE , KA H R R R i, %o 7= S A ik i Lt
+ MR, KL AT .

(3) T2 WA IR A G . et
AR B iR R BT TR
PR R, SEIF R AR | TR AR A
KRBT H AR Y PR AR FR B, AR UG 6 di 2 o SR

“HIER AR —HH 7 M T AW #H0R
A PR VEHLIE 554 47 0K 200 g/t, HCCL 20 g/t, 45l 725 &,
RN FCNF S R E R ES . RS
FREIR R AR WE 2 R

2 REERROW
21 #FRBEHR
211 EFHERD

B A0 B 3 58 SR ) — O TR S TR AR, AR A K

2023 4F
i ZiAEfL: gl
17K 200
O w2
3 X FGR:AR
1’ X HCCL:20
Ak ik
PB4 - A 4
R AR 3 3K HlilsoRAR
HCCL:2 1 "R HCCL:10
Fili 1 ik 1
4/ 33 H A
1" X HCCL: 5
A2 v v k2
7 g2 3 -
3 3
v v v \ 4
FH- Fi 1 4 By

2 IR RS

Fig. 2 Experimental flowsheet of Cu-Mo bulk flotation
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Fig.3 Results of grinding fineness test
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Fig. 5  Effect of different collectors on the copper grade and
copper distribution of each particle size
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Fig. 6 Effect of different collectors on molybdenum grade and
molybdenum distribution of each particle size
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Table 3 Results of closed-circuit test of re-grinding fineness
T 20 B I . i oL ] i %
(=0.048 mm % )% % FR = Cu Mo Cu Mo
i ERARE 1.71 25.88 0.62 84.59 92.04
80 R 98.29 0.082 0.000 87 15.41 7.96
B 100.00 0.53 0.012 100.00 100.00
i FRRS 1.75 27.51 0.60 88.15 90.02
85 B 98.25 0.065 0.0012 11.85 9.98
B 100.00 0.54 0.012 100.00 100.00
il B 1.77 27.22 0.63 86.74 90.44
90 R 98.23 0.075 0.0012 13.26 9.56
B 100.00 0.53 0.012 100.00 100.00
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Fig. 7 Flow chart of whole process of small closed-circuit of tests
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Table 4 Results of whole process of closed-circuit tests
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B 98.13 0.054 0.000 85 8.75 7.41
JE 100.00 0.53 0.011 100.00 100.00
R 0.02 0.86 4321 0.04 82.60
A 1.56 29.93 0.016 88.38 2.25
Y89
B 98.42 0.062 0.001 7 11.58 15.15
JE A 100.00 0.53 0.011 100.00 100.00
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Experimental Study on Flotation Separation of a Copper-molybdenum Ore with a
Novel Collector KMC-1

ZHANG Lin'*’; ZHANG Jing'**, JIAN Sheng'*, LV Xiangwen'*', TANG Xin'*

1. Kunming Metallurgical Research Institute Co., Ltd., Kunming 650031, Yunnan, China;

2. The Key Lab of New Technology for Mineral Processing and Metallurgy of Yunnan Province, Kunming 650031, Yunnan, China;

3. State Key Laboratory of Pressure Hydrometallurgical Technology of Associated Nonferrous Metal Resources, Kunming 650031, Yunnan,
China

Abstract: In order to investigate the effect of the novel collector KMC-1 on the separation of copper and molybdenum
from a copper-molybdenum ore, the different kinds of collectors including butyl xanthate, AP, Y89 (C¢H,;OSSNa), isoamyl
xanthate, ammonium butyl aerofloat and KMC-1 were compared through flotation tests and screening-hydraulic analysis.
The results showed that the novel collector KMC-1 was better than the other five collectors. Using the flowsheet of “Cu-
Mo bulk flotation—Cu-Mo separation” and KMC-1, the molybdenum concentrate with the yield of 0.021%, molybdenum
grade of 47.79% and molybdenum recovery of 89.14% was obtained, as well as the copper concentrate with the yield of
1.85%, copper grade of 29.87% and copper recovery of 91.23%. Furthermore, the molybdenum concentrate contained
0.51% copper, and the copper concentrate contained 0.021% molybdenum, demonstrating that the mutual content of copper
and molybdenum in the respective concentrate was low, and the separation of copper and molybdenum was realized.
Additionally, copper minerals and molybdenum minerals in the coarse-grained range could be efficiently collected with
KMC-1, resulting in higher grades of copper and molybdenum in concentrate.

Keywords: copper-molybdenum separation; collectors; mixed flotation
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