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Fig.1 A diagram of the single factor condition test
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Table 2 Analysis results of multi-elements of the raw ore
Cu TFe mFe S MgO Ag* Mn Co As
0.20 12.42 7.98 3.51 0.40 22.10 0.10 0.0076 0.076
Ni Si0, Zn P Pb Au* ALO, Ca0 %
0.02 67.55 0.30 0.36 2.08 0.10 3.64 1.37 0.05
*HAT A g/to
*x3 EMHESITSER
Table 3 Results of Cu phase analysis
WA FR A AR A Al g A h A B & i At
ER Y% 0.16 0.037 0.0015 0.0015 0.20
E(ESA 79.75 18.41 0.92 0.92 100.00
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Table 4 Results of Pb phase analysis
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A% 427 89.02 6.71 100.00
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Fig.2 Effect of grinding fineness on flotation of copper,
lead and zinc
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Fig.3 Effect of CaO dosage on the flotation of copper,
lead and zinc
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Fig4 Effect of ZnSO, dosage on the flotation of copper,
lead and zinc
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Fig.6  Process chart of Cu-Pb separation test
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Table 5 Test results of collector types and dosage
S/ Y% [FICH /%
KRN B & (gt 7 %

GRIR R R EY (g T3 % - P - cu Pb -
ZRRAE30 2352530 9.20 1.82 19.67 0.47 88.13 88.28 14.91
ZHRAE30 T #2530 9.05 1.95 20.36 0.52 88.50 88.61 15.64

THZEE 2530 4852430 11.90 1.45 14.99 0.85 86.57 85.75 33.72
T 2430 T #2430 10.60 1.65 16.86 0.71 87.47 85.93 25.09

2.6 AR5 EMEIFI R B FEAIFM

I H T 2 18 g R R, B R AT
WRETTHY, ESCOURE B, Al Ak
KI5 B A 20 R, R B R R NN,
RLIR T BT S Se A il 1, 75 5 IR
DR, 0 B B TR 45 G A0 B LA R AT I 24 1) i fi
s TEAT SRR AR B AR B B S . H AT
A e 28 3 R B A AL xS R A e

SR [P Z-2007, A YK SEE 7-200 [E 2 H &k 20 git,
I K CMC F Na,SO50  SE 8 JFURER 28—k
R S5 (R B IR EORE AT, L P B AR R A 4 il
N 4.12%, 25.61%, 0.72%. 443 B Sz % 30
R T2, IF CMC R Na,SO; Bt Lk Ay 1:2
HEMZ . T TR WE 6, LK
ZiRNF 6.
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Table 6 Test results of copper-lead separation inhibitor dosage

L1 22 0 % /0,
HHIFICMC+Na,SO5(1:2) il it/ (gth) FEERATR R % . ””4;/)% - . Wﬂlu}'}i&};% .
o HRED 55.70 6.65 31.22 0.32 89.95 67.90 24.39
R 4430 0.93 18.56 1.23 10.05 3210  75.61
150 RS 42.03 8.93 35.85 0.41 91.10 5883 23.93
R 57.97 0.65 18.05 0.93 9.90 41.17  76.07
)50 RS 32.84 11.49 19.53 0.47 91.58 25.04 21.43
R 67.16 0.56 28.60 0.86 9.42 74.96 79.57
350 HRED 30.91 12.14 24.47 0.52 91.08 28.84 22.32
R 69.09 0.48 26.21 0.81 9.92 71.16  77.68

H1%% 6 %0, 414 W57 CMC A1 Na,SO, ™
R, REW] B3 BRSO K 7 %, PRARET RS
TR AL, PSR R TR TR B [ A . X
KRN CMC 731 H 1R 5k 2 W B A 5 B R 1
FREL 5Ky TAERL, AR R SR K
PRI, FRAR T J5 850 I AT, Na,SO5 I 7 Y
WAL DR AL, P TR A A T T R ok
VPRI 2% & PR A T B AR i Y, 22D R
DT RO R, T R . BEE LA
R R RGN, BRORE T R A R B,
RSO BT A7 R BT BT, IR A
RN 250 gty EBORE LS, kSR
AR R R, R R AR AR S
EE RS A Y 1R ot oz B B B AR, 3 A
NI 2 (A A, A DGR T T H R

%, WANE T A TR, SR L
T B0 R B8 2 R kAT HE NEORS T, (R
HHET R A7 T [RS8 A BT RIS, DAL 3 T A
17 CMC:Na,S0,=1:2 &N 250 g/t
27 R AR AR

B SK AR G VR IR R IEEE, R
HAR RS B2y R 0.025% 0.26%. 0.28%. K2
W SRR, HAPIR G S, T B
VENVBEAT JF B 9286, DAG E A G Rk A T 20
, RBBEURRIETE bR, B, SR EGTFE
bR IR B B B ), BT [ ) o R
IIN—7E S 1) CuSO, 1E A EEMIIEAL T, LAIkE f b
P N BT BE N R o R RE VR B I R
7 sy, RO ACR T B 24 A loR . 5k
W W 7, SRR WK T,
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Fig.7 An opened-circuit flotation test of zinc separation from Cu-Pb flotation tailings
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Table 7 Open-circuit flotation test results of zinc separation from Cu-Pb flotation tailings

A/ Yo B &I
e FEE Y%
Cu Pb Zn Cu Pb Zn
BERG 0.59 0.16 0.58 27.33 3.79 1.32 57.85
1R 3.61 0.05 0.37 0.63 7.23 5.14 8.12
K2R 3.49 0.03 0.43 0.56 4.19 577 6.98
Hi3 )2 1.19 0.08 0.51 2.96 3.79 2.33 12.53
HUR 1.06 021 1.41 0.44 8.94 5.76 1.66
R 90.06 0.02 0.23 0.04 72.06 79.68 12.86
HEER A TR R 100 0.025 0.26 0.28 100.00 100.00 100.00

& 7 nr%n, WHRATRIE S B R4 =R
FEIE, SRAFRVEERS AR 27.33%, FFI A
[ 5 85.48%. 1 1 FRE ™8 16 IR R A Ay
1.66%, [MIWCRARK, nIIEFHEFIE, P 8T
TER T ZRAR A — ORI = Ok
2.8 RIEFBESLI

e LA SEIS I EE R b, DR IGUETRIE T2 A&
MR SErE, DLRAEIZ L E4M T, B b H
ERBT AW, XA X R R A —
AN AT () Tk N FH 5256 3, PRk ATV 328 1D %
S, TEWFEIE 8, sLxah Rk 8.

MR 8 v, &0t SN SR 2 4 8
BERRALAT K AV T - 4 B - R IR B TR

FEVSRAF =FPr= . 1) WS Cu iz 18.41%,
AR 86.53%; HLAMAT 594.82 g/t, R 25.30%:;
2) VKSR Pb SRA 62.70%, [FIECE 85.01%; 4R
i hr 428.05 g/t, IR 54.62%; 3D FEFEH: Zn
iz 28.12%, [FICE Zn 59.99%; R 547 165.75
g/t, BIPIE 4.80%. HRE IR 84.72%. WA
WA A G E A Y DA B, B
AT F AR R IR A, DR TR R
HOREREATHE VARSI T (e T 5 A o

3 4% #

(D) WEHEE L &Ry A
HMICHEN Cus Pb. Zn. Ag, SEDIIN 0.20%.
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Fig.8

Process chart of a closed-circuit flotation test




3

2022 4 6 H I RF: NRFEAL S BBRERT R TLHE © 179 «
=8 HEELIER
Table 8 Results of a closed-circuit flotation test
- 3 WAL Y% [ /%
R e T Y%
Cu Pb n Ag* Cu Pb /n Ag
RS 0.94 18.41 4.05 0.95 594.82 86.53 1.83 2.98 25.30
BT 2.82 0.28 62.70 0.53 428.05 3.95 85.01 4.98 54.62
BrERE 0.64 0.21 1.37 28.12 165.75 0.67 0.42 59.99 4.80
=2 95.60 0.02 0.28 0.10 3.53 8.85 12.74 32.05 15.28
JRA 100.00 0.20 2.08 0.30 22.10 100.00 100.00 100.00 100.00
RN A glto

2.08%-. 0.30%-. 22.10 g/t. HAh ot 2 & B AREAK,
ANEA R E . HTETEE S R E LT
POARE A A B WA T A, BT ) AR
Tz . Jrh TR S N 2 A
KER, WHZ ISR, T S5Emr
B R, BB M 8T RS KNS,
HRLE B AR, T A

(2) K Na,SO; Fil ZnSO, 414 1 Fl 7T FA%
BRI IRV, 456 SO A 7 5 RN B
FWCRE ) I 22 S, ] AL 1) S B TR A R
WA RS S B MR 25 )5, R CMC
Na,SO; 2145 I 7 50, f8 i 250 58 DA £ 73 25 5
TR R R B IR AR TR AN BEGT, TR 2
WA, PTG I SEILEE 1 [

(3) EXNZEMNf, KA B EERIE -5y
BRI EE T ARG T R 1D AR
W Cudti {7 18.41%, [l % 86.53%; 4R &b fif
594.82 g/t, [HIAE 25.30%; 2) HKSH: 5% Pb
62.70%, [FIJCE 85.01%; HRfhf7 428.05 g/t, [MlIK
K 54.62%; 3) BEREHT: Zn fhA7 28.12%, [RICE
59.99%; fi A4 165.75 g/t, AR 4.80%. £
B ENC A 84.72%, WA T AR G 3 AN E R AR
EEEA BN, B A T SRR R ORI
B, LR RS e Rm M ARG, R
e bR by, WA IZE B IR H B AR MK
W, HXFREIZEAT LR TR —E
B
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Study on Mineral Processing Technology of Complex Polymetallic
Lead-Copper-Zinc Sulfide Ores from Inner Mongolia

Wang Gang', Yu Yunlong', Ma Bo', Wang Qian’>, Cao Huan’
(1.JCHX Mine Engineering Design and Research Institute, Beijing, China; 2.School of Resources
Engineering, Xi'an University of Architecture and Technology, Xi'an, Shaanxi, China)

Abstract: Mineral processing technology and technological mineralogy were studied complex polymetallic
lead-copper-zinc sulfide ores from Inner Mongolia. Findings show that the valuable elements in the ore are
Cu, Pb, Zn and Ag, and the copper, lead and zinc minerals are metasomatized and wrapped each other,
among which galena and chalcopyrite are wrapped, and the particle size of the wrapped galena is not
uniform. Galena and sphalerite are mostly in continuous relationship, and the contact surface between them
is smooth and straight, which is easy to separate. The silver mineral is associated with these metal minerals,
so the ores was used by the technological process of mixed flotation of copper and lead, separation of copper
and lead and zinc flotation from tailings. Finally, a total of 3 concentrate products were obtained. In the
copper concentrate, the average grades of Cu and Ag were 18.41% and 594.82 g/t with 86.53% and 25.30%
recovery rates. In the lead concentrate, the average grades of Pb and Ag were 62.70% and 428.05 g/t with
85.01% and 54.62% recovery rates. In the zinc concentrate, the average grades of Zn and Ag were 28.12%
and 165.75 g/t with 59.99% and 4.80% recovery rates; The total recovery of silver reached 84.72%, which
realized the comprehensive recovery of valuable elements in ore.

Keywords: Lead-copper-zinc sulfide ore; Technological mineralogy; Mixed flotation; Copper-lead
separation; Comprehensive recovery
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