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Recovery Test of Copper and Gold from a Copper Mine Tailings in Yunnan
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Abstract: The main metal minerals in Yunnan copper mine tailings are chalcopyrite, pyrite and pyrrhotite
etc. The chalcopyrite is mainly primary copper sulfide, and gold is mainly bare gold and chalcopyrite
coated gold. Mineral processing experiments were carried out for the comprehensive recovery of copper
and gold. When 85% of the sample is within a grinding fineness of -200 mesh following grinding, it was
subjected to the mineral separation. The process includes: two-time rough selection, one-time sweep
selection, two-time selection twice, sweep selection once again. The resulting mixed concentrate was
grinded again to such an extent that 85% of the concentrate had a grinding fineness of -325 mesh before
the rough selection and then the selection were conducted once more. Copper containing in the final
concentrate reached up to 15.51% with a recovery rate of 68.34%, gold 19.93 g/t with a recovery rate of
54.04%, silver 231.72 g/t with a recovery rate of 41.89%.
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Tab.1 The chemical element analysis results of the sample /%

Au/ Ag/
(gt (gv
7.71 <0.005 54.78 0.52 7.8

S

Cu TFe MFe S P SiO,

ool

SHE032 11.84 043
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Tab.2 Phase analysis results of copper in the sample 1%
AR 53 g L1
JE A 7 A 0.161 50.31
LB AL 0.056 17.50
SRiE=REa 0.011 3.44
g5 E AL 0.092 28.75
AR 0.320 100.0
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Tab.3 gold phase analysis in the sample
& AH ) FEN(g/) ERIRZ
g & 0.253 48.65
a4 0.064 12.31
AR S 0.131 25.19
FAtb e 24 0.072 13.85
pste 0.520 100.00
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Fig.1 The test process of roughing condition
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Tab.4 Grinding fineness test of mixed concentrate index

BEAT 4 mn AL Elh&S
(-200 HELHBD/%  Cu/%  Au/(glt) Cu/%  Au/%
75 1.21 1.11 62.63 41.29
80 1.18 1.13 65.28 45.43
85 1.17 1.15 69.61 52.89
90 1.09 1.12 64.45 51.57
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Tab.5 rough concentrate index for collector selectivity
U YDA EfvEs
Fh F&/(gt) Cu% Au/(ght) Cu/% Au/%
FEREEEY 120 122 113 6942 5340

TR
) 90+30 148  1.57 73.84 6891
SIRIEE
TR
) 30490  1.11 147 8036 59.23
SIRIEE
THEY 120 1.18 1.16  69.57 5287
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Tab.6 Rough concentrate index for the dosage of CaO

. A [Fl %
CaO H&/(g/t)
Cu/%  Au/(g/t) Cu/% Au/%
1500 1.25 1.51 64.70 67.41
2000 1.33 1.47 65.84 64.09
2500 1.55 1.58 70.88 63.69

3000 1.29 1.29 68.32 53.85
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Fig.2 Flow chart of the mixed fine grinding and conditions

R TR BEARRREY EiR

Tab.7 Test flow chart of mixed fine grinding and dressing

FEEAN A EE
(325 HEE)Y%  Cu% Au/(gt) Cu/%  Au/%
75 1183 1698 5311  43.06
85 1473 19.14 5876  44.08
90 1087 1576 5686 4191
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Tab.8 Scavenging concentrate regrinding fineness index test R, SRS AT SR RSN, 5 PR
S BT OA [a] i 2 . GERHERE, RTINS HEAE N-325 H
(325 HE&®)%  Cu% Au(gh) Cu% Au% 1 85%.
75 1476 1923 6638  52.45 2.3 AR
85 1546 1992 6779  53.13 PLAAAF IR0 A B IR AR 136 AT R HEAT P IR
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Fig.3 Closed-circuit test

#9 HBRBRSER g/ty LR 54.04%, R 23172 git FILR
Tab.9 Test results of closed circuit 41.89%,
e e sin i /%

" Cu% Au(gt) Aglgt) Cu Au  Ag 3 &
i 4
gop- 141 1551 1993 23172 68.34 54.04 4189 3 i} o i}
R 9859 0.10 024 460 31.66 4596 58.11 ARRAEY T R ERSRY DR
2 . . . . . . . X . ; R o

. BN PN S, AV MEEEBA. A
J5H 100.00 032 0.52 78 100 100 100
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W, HERAL 15.51%. [FIUACE 68.34%, 4ibfi 19.93



50

pal:

37 %

M LA IR S . oA, & BRI R,
A% AT T35 .

1) BrGR, B A R TR
B RERT R  LRT RTSC R, A 2 0K T
FE 85% UL LI 0 YR AR EE IR, AT FRA T 4 4=
(O LA RN o IR 2 B AN FE L 85% N HL
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54.04%, AREHAL 231.72 g/t ISR 41.89%.

SH R

(1] HE, kA, INHLL, & SHmyZEm RS
RISE[J]. Hlia4, 2006(4): 9-12.

TIAN F, ZHANG J Z, SI W H, et al. Research status and
prospects oxide copper ore flotation[J]. Gansu metallurgy,
2006(4): 9-12.

B, VT, KRR, 5. =R AL AR A
HEARIR[T]). &JE L, 2014(3): 80-83.

LIU B, SUN Q Y, LIU M, et al. Flotation experiment on a

(2]

low grade Cu-Ni sulfide ore from Yunnan province[J].
Metal mine, 2014(3): 80-83.

31 W, BRde. BT %5 B A HLI0 ] R 7

[4]

[5]

[6]

[7]

JE[T). HAMERTED, 1998(4): 12-15.

FENG Q M, CHEN J H. Progress in organic inhibitors
sulfide ore flotation separation[J]. Metallic ore dressing
abroad, 1998(4): 12-15.

B, ERE, FMET, SE. SN R R < Mo
[7. &&EH 1, 2015(1): 157-160.

LIU B, WANG Z, SUN Q Y, et al. Experiment on a
copper tailings recovery of copper gold from Guizhou
Province[J]. Metal mine, 2015(1): 157-160.

BT, TR BRI S O R T HOR B - LR
FeSEFIRTFE[D]. B i TR, 2011,

HU H Y. A new process of flotation mechanism and
application of new technology of middlings selective
classification and regrinding mill[D]. Wuhan: Wuhan
University of Science and Technology, 2011.

WER, KT, KRB, 55 R B Ly 8
PRERI OIS T Sk 1], A OER: w8y i,
2015(3): 65-68.

GUO Y W, ZHANG Y, ZHU E L, et al. To improve the
experimental research and industrial practice of Hunan
scheelite beneficiation indexes[J]. Nonferrous metals:
mineral processing section, 2015(3): 65-68.

Mz, WRA, Wi, & SR ARy Gy wls
WA 5i4)8, 2014, 35(4): 54-59.

GOU M L, WU J J, YANG L, et al. Experimental study
on mineral processing technology for silver ore in

Yunnan[J]. Precious metals, 2014, 35(4): 54-59.

K %k sk sk sk sk ok sk ok osk ok oskosk sk sk sk skoskoskoskoskoskoskoskoskosk sk ok ok ok sk ok oskoskoskosk sk sk ok ok sk osk sk sk sk sk sk

AT E=HH

RAFIBHIXE, HFEHPEMN. 7775 8E-F TR R4S o RT3
BEFEXWEER, HRATIRNMESEREAER, ATXANRMESSFEZFERE. 1§

EEARTN, BPARERXERAN L L RIEEE,

(ERER) RE
2016 £S5 B



