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Experimental Study on Flotation of a Tetrahedrite-Type Copper-Silver Polymetallic Sulfide Ore in Inner Mongolia
SHI Yuhang s WANG Shuai s SONG Baoxu, HUANG Enming » MA Fangyuan, NAN Nan
(School of Mining Engineering, University of Science and Technology Liaoning, Anshan, Liaoning 114001, China)

Abstract: Taking a copper-silver polymetallic sulfide ore in Inner Mongolia as the research object, the process mineralogy
analysis and flotation tests were carried out. The research results of ore properties show that except for a small amount of
chalcopyrite, sphalerite and galena in the raw ore, copper and silver mainly exist in the form of silver tetrahedrite. The flotation
tests show that, firstly, the copper-silver mixed flotation process is used to realize the separation of copper-silver minerals and
sphalerite. Secondly, the mixed flotation concentrate is reground and floated to realize the separation of copper-silver and
galena. Finally, the process flow of copper-silver mixed flotation-regrinding of mixed flotation concentrate-copper-silver
flotation concentration is determined. The copper-silver concentrate with copper grade of 18.98% , copper recovery rate of
80.98% , silver grade of 10 521.88 g/t and silver recovery rate of 89.81% is obtained by closed-circuit test. By feeding the
flotation tailings into the subsequent lead-zinc separation operation, the efficient comprehensive utilization of copper-silver
mineral resources has been realized.
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Table 1 Content of main chemical multi-element of ore %

Ag” Cu Zn Pb S
125 0.27 1.15 0.14 3.25
Fe SiO2 CaO MgO Al, O3
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o« R Ag WEARLH g/t.
1.2 TATYERKREE

KT SERT AP BT YA
i R R G ) 5 08 PR R 48 (AMICS) #E 47
FELW YA e RN FE 2, AR 2 WAL TH
DLGIL B A AR - L IBUR B AR 7 Ok i A ST AR 5 LA A
AT A Rt DL B 0 ol AR 1 R, B A B
C i A B AR A% L LR 2 7201 SO8 500 58 M) 4
W A D43 B0 B A7 E B A T b L DA R
BRI SR, W 0 i 4 & %
S A B VR ) T e 38, 7R BB i B b, T G
VA S50 RN R R 5 B R 1 19 A 1) B A1 X
B R A 5 JE SR A R,

R2 THVHENREE

Table 2 Minerals composition and content of ore %
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Fig.1 Determination results of disseminated

grain size of main mineral (—2 mm)
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Table 3 Occurrence state of copper and silver in ore

WY S meE R

WE WE R R M EEE EBET B

0.25 0.34  fdiE ffE 0.36 0.04 3.90  2.05

Wik = 541

% KA #Hznl Bab T BAA W T

49.16 3.10 11.01 0.08 0.03 23.67 0.11 0.12

Ayt MO B BERA sa rfga Hifb At

1.75 0.01 0.32 0.04 1.19 0.03 0.40  100.00

o A@;%J TR TR AR/ %

S/ Cu/%  Ag/(g/v Cu Ag
S AR 54.71

(R EARBR T

T 0.04  34.44 — 5.09 —
R 0.61  36.55 7323.00 82.31 35.74
NEE 2.05 0.19  250.33 1.44  4.11
VEALE 0.12 1302.55 1.25
LN 3.90 0.06 57.01 0.86  1.78
k45 54 92.99 0.03 3.25 10.30  2.41
HoAth 0.29 — — — —
it 100.00 0.27  125.00  100.00 100.00
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Fig.2 Results of raw ore grinding fineness test
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Fig.3 Results of types and dosages test of zinc inhibitors
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Fig.4 Results of type and dosage test of collector
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Table 4 Results of separation closed-circuit test of copper-silver and zinc

e P : fhhL/ % : IR/ %
Ag” Cu Zn Pb Ag Cu Zn Pb
i ERARRS B 3.02 3 866.12 6.90 7.24 3.99 93.41 83.32 19.18 86.15
FE R 96.98 8.50 0.04 0.95 0.02 6.59 16.68 80.82 13.85
SR 100.00 125.00 0.25 1.14 0.14 100.00 100.00 100.00 100.00
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Fig.5 Embedding characteristics of tetrahedrite
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Fig.6 Results of regrinding fineness test
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Fig.7 Results of type and dosage test of zinc inhibitors
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Fig.8 Results of dosage test of ammonium butyl aerofloat
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Table 5 Results of closed-circuit test for selection of copper-silver rough concentrate cleaning

PRAR Y SLLSL Aol /6
Ag” Cu Zn Pb Ag Cu Zn Pb
Hil R A 35.43 10 521.88 18.98 4.93 3.97 96.17 97.20 24.14 35.26
KR 64.57 214.06 0.30 8.50 4.00 3.83 2.80 75.86 64.74
A 100.00 3 866.12 6.90 7.24 3.99 100.00 100.00 100.00 100.00

VE . ¢ FoR Ag WAL g/t

M 5 Al g0, 3RA5 TR ALk 10 521.88 g/t 40
LR 18,98 Y6 Y AR RE AL 24k B T R a2
SR LSBT AR R Y AR A R
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Table 6 Comprehensive test indexes for the whole process flow
, , WL/ % FEAL R 2/ %
PEEFR RY = : U
Ag” Cu Zn Pb Ag Cu Zn Pb
i AR RE B 1.07 10 521.88 18.98 4.93 3.97 89.81 80.98 4.62 30.30
TFEET A 96.98 8.50 0.04 0.95 0.02 6.59 16.68 80.82 13.85
TR B 1.95 230.00 0.30 8.50 4.00 3.59 2.34 14.56 55.85
B (A+DB) 98.93 12.87 0.05 1.10 0.10 10.19 19.02 95.38 69.66
B 100.00 125.00 0.25 1.14 0.14 100.00 100.00 100.00 100.00
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