.« 32 - ALhhk(RTHY) 2021 4F55 1 4

doi:10. 3969/j. issn. 1671-9492. 2021. 01. 006

X A PR EH TR ARG 5 P i L& 0E5E

%} }# 1,2
(1. Zhix%E2LMLBA RS, ZAEIL ZF 161416

2. ¥4 5 WERRNARNE ,HE L 364200)

OE S S AL PR AR TR AR T B R R AR AR R IR 4R A AR X AR IR AR TR T A
T A YRR I T T B AR A 1R TR IR A . WA A SR AR TR AR TR A RS 0 R R 4 SR 18, 95 %0 1 0. 42 %%, Her
i F BT BRI A R DT I A AT SR KR 0 S AR O FR A 2 i A R A L % R
W P2 . B0 A& R[] (0 B 14 A 400 B0 43 B 5 W A58 R, AR FH AR ()R B 1) 0 ) 2 () A A6 1T 0 1 2 5 R 0, 32 11 T KL 40
RSB T8 SR AR T 24y B AR A RS A, T AR A5 40 S A2y 45. 14 %6 RO BHRE 5 LA B 402 R 19. 08 %6 RO RE 5 4 4 VIl
[l 36430 A 81. 68 %6 F1 99. 94 %6, 7= i Jot b 5 3 W AR . B A B AT Ry BRI A 40 4 B T 2 H R T e 4R AR .

KB D BE IR AR TS0 W B

hE 4 ZEE . TD21". 5;TDY52 XEKFERERD A XEHS:1671-9492(2021)01-0032-05

Experimental Study on New Classification and Separation Process

for Refractory Copper-Molybdenum Bulk Concentrate
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2. Zijin Mining Group Co. , Ltd. , Shanghang 364200, Fujian, China)

Abstract ;: In order to realize the efficient separation of refractory copper-molybdenum bulk concentrate
in Duobaoshan copper mine and improve the comprehensive utilization rate of metal resources, a detailed
process mineralogical study has been carried out on copper-molybdenum bulk concentrate and a new process
of copper-molybdenum separation was studied. The results show that the grades of copper and molybdenum
in the copper-molybdenum bulk concentrate are 18.95% and 0.42% respectively. Copper mainly exists in
the form of chalcopyrite and bornite, and molybdenum mainly exists in the form of molybdenite.
Molybdenite were complicated with copper minerals and gangue minerals, and they had a fine grain size and
a large amount of raw materials. It is found that different grinding behaviors have great influence on the
separation of copper and molybdenum. Based on the characteristics of flotability difference among minerals
with different grain sizes, a new process for coarse and fine graded sorting is put forward. Molybdenum
concentrate with Mo grade of 45. 14% and copper concentrate with copper grade of 19. 08% can be obtained
by the new process. The operation recovery of copper and molybdenum were 81.68% and 99.94%
respectively and the product quality was significantly improved. This technical idea can provide the basis for

the upgrading and transformation of copper and molybdenum separation process technology.

Key words: grading flotation; copper-molybdenum bulk concentrate;process mineralogy; grinding

BT ZE I E S — DR BB WG U A i SG AR A2 2% L = BIUH B 20 AR K.
R EZON BRI 0, BRSO 0 A AT ROk A AR S ﬁﬁfﬂlﬂﬁhuu
SO U OT RUME ST A TR B LA KT 18 A R 0. 400, PR EOR 2 HOK A X A

)20-02-19

Yeim B 2
EF B AT AR A1991-) , L VL PEPEM A BT, AR, 2 BN A (4 5 J ™ 8 25 J5 T B F 5 A



2021 FF5E 1 z=

I < XfE Ak B A SR AR T 0 S i T 2R i e - 33 -

SRR R B 47 0 e w03 W 8 OR 22 L AR TR
R SRR LA — SRS B 1 65 16 T ™ EE R WA T Al
F14 22 55 % N A i [ I 3 3 R T 4 i B R Y
PRI B o DA 0 AR AR A SH R 5 RS A B R L RS
(R BE (4B ) 22 6] A7 70 TP P 22 3 (R e L B T
FELEKE S 73 73 B8 T 20

1 XAARR

1.1 RABELERSTH
HHIR G FT RSB Y N ERY AT,

AR R . AR R B O A0 RE
B AR IR ER ) i BRI 36. 8406, #E4H
WORLEE A, 2 5 HIB AR A RS Ak, SR A
MR 29 60 % A 47, oAb W 2 58 H0° A% . =
BERggle 1550 Wik A . b F 20 R s R LR
L. W3R 145280 LUE L il A Cu, Mo it 37 43 331
J18.95%.0.42%,S &N 18.61% ., Fe & &N
16.53% , 5t 4 J& Au, Ag & 1 43 5l 4 4.67 g/t
60. 89 g/t. Au,Ag AT TEHIRG 0 45 3 W 4 i A F
JCR AT As il MgO & &8 KA.

*x1 HENEEULERTTTER
Table 1 Main chemical composition analysis of the ore sample /%
% Cu Mo S Fe Aul Agh? SiO; Al Oy CaO MgO Na;O K,0 As C B

o 18.95 0.42 18.61 16.53  4.67  60.89

27.89  6.38 2.57 0.95 0.78 1. 28

0.024  0.48 8. 69

H DA g/t, FIF
1.2 EEREARS R

AR BRS04 B — 74 pm 5 69,5040, oo
—38 pm KL Ik 48.94% . R T AR AR IR A RS
0 1AL B2 2 IR L BH TR 25 R 11 43 A1 1 B0 X 3% 4
PR A ARG AT 7 ORLRE O AT, JF X0 25 B0 28 | BH 7
HEAT T o0 B R R R 20 A AT A R LI 1. A 1

70 30
0 AR /
60 r —o— il i 7 H 25
50 -
20
IS S
@ 40 g
il 4
= =15 =
Kot E
=
- 10
20 -
10 B
| —— 1 1 1 1 1
+110  -110+74 -74+45 -45+38 -38+30 =30
Bk /um

AR BRI AR R B4 07 B R JEE ) R IR T 328 i
Th e - 2 DR RE BN 4 L SH O™ W) B0 ik 5 B L Tikofr
SEAR T D 4 VEH R B AR AE — 30 pm R ZHE
PRl PN 23 A1 LT L BH 4 B 7 45 R 23 TRl N 23 A A 1
AR T 4R G TE B I3 F AR AR BT Y

ME o
60 0.6
s0 | mm A H0.5

—o— FHENE

o o o
[’5) ) ~
B %

I
=

¢
=)

+110  -110+74 -74+45 45438 -38+30 -30
K2R /pum

Bl {EEEARTHEANSITER

Fig. 1

1.3 ARV YRTHIREEEEE
SR MLA 4 9 F0OFE 45 0 0 o 44 fige 5 1 F
AT 5 30 4 A ) SRR B R Dy 73,17 06 i R
A3/ O AEHE N 80% 47, Hp +74 pm Fi
S B W) i S EARAG L AN 25. 79 %65 — 74+ 38 pum Hi
GBS TE N 55. 65 %0« fiff B FE AR 2K I A ; — 38 pum
L2 B B A v L IR B 84. 66 %6, A M, B 4l M A B
FEKTE A i HAE B A, o X+ 38 pem KR AT
TGRS DA S T 0 A S R MR B A
Sk 60. 81 %0, RUGAL FHI 04, Horpr + 74 pm F1— 74+

Results of particle size composition analysis of copper-molybdenum bulk concentrate
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Table 2 Results of grinding fineness tests

on copper-molybdenum bulk concentrate

6 - fEML =2/ FHEL/ HAEE
% % [l R/ %

R 0.35 30. 24 25. 81

—74 ym 5 69% th g 6.59 2. 64 42. 40

(R R 93. 06 0.14 31. 79

HSHIR AT 100.0 0.41 100. 0

R 0.33 40. 18 31. 57

—74 pm 5 g 10. 14 2.20 53.18

87.5% HiAE 89. 53 0. 070 15. 25

HEIRAHES 100.0 0.42 100. 0

R 0.47 34. 68 37. 04

—45 pm 5 g 13. 31 1.67 50. 42

95% HAE 86. 22 0. 06 12.54

AR AT 100.0 0. 44 100. 0

HI 3R 2 S5 R AT 0, i AR G RS R B O
B TR A RO ARMK A 68. 21 %6, T U O
J5 SRS B il (LU AN g 5 A RS A 00 R G o B (AT fi R
BT AE AN A RS AT B RRAR . X E
LR Ay TR A A e R A R B GO L AN B T 2
SEGEERTYRZ AL R A S 2B M
i) 9 AHA A b (H 40 SORERLEE i R A 28 Y 4R
W) KA W B R o3 W BRSO Ve A
(GEEE T BUBuN L TRIRE7/IEIIRE A vy SO RY R - i
FL AR SRR . B, 6 A BH S B R ik
JEW M — 74 pm 5 87.5%,
3.2 AL EEBT BEAENEESENZMN

SR B RS BT 0 Rk SR T A Ak B 4R S 4 )
FR B N SH AT USR] L 3 RS 0 R B ISR T LA
i A 08 3] 49 8 790 L 7K B3 AR K A i 5 Ay
VU UCORS 1B TT 8% 1 50, I 25 %€ R 400 R X 4 4H 43 1B 4
Fr S22 AN SR 3 Frn . i3k 3 g5 v 4,
i S A0 ) A BHORS B BH 7 2 T R v  ELEH
PEME AT 5 b TH S TR B 1R 7 75 285 40 B 5k 5
—25 pm (5 92% B, AT LLARAS &8 43. 69 %0 VAR
[ i 2 A 30. 85 26 Y SHAE B
x3 HEISIEHEHBTEBHEERKER
Table 3 Results of regrind fineness
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copper-molybdenum separation
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Fig. 2 Stage grinding and stage separation

flowsheet of copper-molybdenum bulk concentrate
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Table 4  Results of stage grinding and

stage separation tests on copper-molybdenum
separation bulk concentrate
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Fig. 3 Flowsheet of open-circuit tests on coarse and fine classification
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