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Process Mineralogy Study on Complex Mixed Ores of Zambia Muliashi Copper Mine
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Abstract; The chemical composition, mineral composition and dissemination characteristics were
systematically studied by means of Electron Probe Microanalysis (EPMA) , Mineral Liberation Ana-
lyser (MLA), X —ray diffraction (XRD), Scanning Electron Microscope ( SEM) and Optical Mi-
croscope, then the mineral processing circuit was discussed. The results show that the valuable
component is Cu and the grade is 1.46% . The content of independent copper oxide minerals is
37.76% , and the content of impregnated copper is 39. 16% . The remaining 23. 08% copper
mainly exists in the form of copper sulfide. The mineral composition is very complex and the miner-
als are encapsulated with each other, in which some copper — bearing iron aggregations exist. It is
difficult to liberate of copper independent minerals while is easy for copper — bearing biotite, which
will cause overgrinding. In summary this copper — bearing ore is low copper grade, complex mineral
composition, fine — grained dissemination, high oxidation level and high content of alkaline gangues.
According to process mineralogy conclusion, this study puts forward the feasible process: flotation
recovery of copper sulfide — acid leaching — solvent extraction — electrowinning (L —SX - EW).
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hing; solvent extraction; electrowinning

« UWrFS HHA:2018 —08 —29
BEE£T B : BE A AR #EL LT H (51464029)
YEERIA  EEPI(1981 — ), = LR, E2NFA 668 R IE R ARTF R MEF LS TS, E - mail ; huangjia-
ruil204@ 126. com,



.42 . =g 5 R A

2019 4f

Wi UL 2 i P A R i Y ok S AR
S v AL 2 B A AR B U H A DR LR
SR TR MBI EACHA T FIR A B (4 R R A B
B o HEE A R YU b, 4R TR Y
10% ~15% 8 ACHIA™ PRANE S H 670K, F ik P&
iR 2 RV S R 25%

A B 5 R P AR A Al T RO, A
AR SR PR B S U0 )2 B A o 3k,
FECZF R, B AL R e AR, B bR
LR, MBS S A e a0 1) R B O ik 32 22
RIFHEIE AL AE A K o TR T A TR
Verk MIBAL ek o (HAAL vtk 32 2R fL 4
A7 SRR IR ER R AL 07 A0 FAT B (9 e SRR T
XFFREFLAE A IR B LA & B A7 AL & i )
BALROR 22 | B 1 B AL 7 08 1 SC B BT IR Y 25
A R, o T3k e b AL A B
KA 1207 vk AR IR R
G AR A o BT X AR L X P AL 2
A SRR 197535, AR R SOT K H ik
RS HOR IR LR G T AR I PR B RS
PRI, PE 3 A, BEAS A RCOR UE A <6 [l i
AR SRARA: 7 AR , o ) X w4k P ) TR 45 4
(TR AT — s 3

LW Yy e g YA T AR Y L, A
SR S NE o3 O S T BU BRI 7/ APVE
o B VRA T DR S R B 1) R GE T 5, ) WA HL o0 A
B 35 AR A R DR RS R T

R EC AR A5 B B DX IV 75 5 S Y
0Btz — , AL 1) g 2 75 B 25 2 800 m, J5 45 m, i~
K, MU, & T i KPR, (A T ZE0 e ok
ASSCH A EPMA \MLA XRD HDIG27 5 335 55 73 i)
B R AR HE AR AL A5 R 2R 5 7 A
T LW W 5E , AR A 8oy )
LB AT RIE S AR S5 I T2 WA 5 8
HARYE L0 W 4 R8T T A B s T2,
DGR B S TR AR R E R AL R

1 R0 Pk

1.1 Ry HFEHEK

JEH LA Z U R A R LR 1, Z5 R R,
JEU P 1) A A Cu, R 1. 46% .
Si0, fl ALO; & EHR . FHS EIKT0.005% ,
SR BOUR S RART Dk Ah 7, R WL 5

WP RA )R B (B PR, B B —
BT, 07 T TR DO R E )

®1 RUUZESTEANER /%
Table 1  Chemical multi — element analysis of the raw ore
% Cu Fe Pb Zn Au Ag

ay 1.46 4.45 <0.005 <0.005 <0.10 <5.00
)% CaO MgO Al O, S Sio, -
T 1.90 5.53 14.62 0.24 56.60 -
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Fig.1 XRD pattern of the raw ore
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Table 2 Analytic result of copper phase of raw ore
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Table 3 Mineral composition and its disseminated grain size of raw ore
K WYEK 43 F b7 %/ mm TR/ %
R A Cu,S 0.006 ~0.23 0.05
WM Cuy Ss 0.002 ~0.05
BALY) BEAR Cus FeS, 0.002 ~0.20 0.07
Ll CuS 0.001 ~0.015 &4 1AFA 0.05 0.05
WA CuFeS, 0.002 ~0.68 £ 1.00 0.18
BRI FeS, 0.001 ~0.37 £k 1. 10 0.16
IR Cu,0 0.001 ~0.01 0.03
- o Si0, 0.004 ~1.10 20.36
A BB FeOOH 0.001 ~0.70 3.10
ExANE] TiO, 0.001 ~0.05 0.52
HEILEA (Cu, Al),H,Si,05(OH), - nH,0 0.05 ~1.00 1.10
zra CaTi[ Si0, ]O 0.004 ~0.30 0.11
el Ca, FeAl, [ Si,0,][Si0, JO(OH) 0.004 ~0. 40 0.90
@I\EE CazMgs[SM 11J (OH), 0.01 ~1.70 2.20
paesi K{ (Mg,Fe),[ AlSi,0,,](OH), | 0.02 ~0.40 28.00
ﬁ&‘ (9ﬁ) =t K{ AL [ AlSi;0,,](OH), 0.004 ~0.50 3.10
= Al,[Si,0,,J[OH], 0.004 ~0.40 3.20
gien  (Mg,Fe,Al),(OH) { (Mg,Fe,Al);[ (Si,Al),0,,(OH),} 0.004 ~0.50 3.00
] K[ AlSi, 05 ] 0.004 ~1.30 31.00
#HA Nal[ AlSi; Oy | 0.004 ~1.00 0. 80
A Na(Mg,Fe,Mn,Li,Al),Al [ Si,0,s ][ BO, ]5(OH,F), 0.01 ~1.00 1.00
i Zr[ Si0, ] 0.004 ~0.10 0.04
LeEn Cu, (CO;) (OH), 0.01~1.70 0.70
Wi TiEA Ca[ CO, ] 0.30
e CaMg[ €O, 1, 0.004-0.20 0.03
=i / / / 100. 00
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Fig.2 Micrograph and SEM images of minerals
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Fig.3  Micrograph of ore structure
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Table 4 Copper distribution in different minerals of raw ore

vy TYEE vYPEREE HRamAR
LEnq 0.70 57.08 30.25
LA 1.10 35.49 29.56
BB 28.00 0.95 20.14
B 0.18 34.56 4.71
B 0.07 63.33 3.36
FERRA | R A 0.05 79.86 3.02
el 0.05 66. 48 2.52
IR 0.03 88.20 2.00
R 3.10 1.89 4.44
HE 66.72 / /
ait 100.00 / 100.00
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Fig.4 General diagram of MLA analysis ( partial )
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Mineral Liberation by Particle Composition
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Fig.5 Curve chart of mineral liberation
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Table 5 Result of sieve analysis of raw ore
KLEE/mm R Cafhfi AR
+0.124 8.91 3.16 19.29
-0.124 +0.074 11.50 2.33 18.35
-0.074 +0.044 25.52 1.32 23.08
-0.044 +0.038 0.77 1.10 0.58
-0.038 53.29 1.06 38.69
AT 100. 00 1.46 100. 00
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