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Test Study on Comprehensive Recovery of a Silver-Bearing Polymetallic Ore with
High Iron and Manganese and Low Lead and Zinc in Heilongjiang
MENG Xianwei', ZHANG Qiang', LIU Diange', LIU Jiayan®*, FENG Cheng®*
(1.Heilongjiang Geology and Mineral Resources Investment Group Co., Ltd., Harbin, Heilongjiang 150090, China;
2.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
3.Hunan Engineering and Technology Research Center for Comprehensive

Utilization of Mine Solid Waste, Changsha, Hunan 410012, China)

Abstract: The contents of silver (Ag), lead (Pb), zinc (Zn), iron (Fe), manganese (Mn) and sulfur (S) in a polymetallic ore
in Heilongjiang are 330.52 g/t, 0.57%, 0.29%, 25.77%, 9.05% and 3.38% , respectively. Due to the carbon content is high,
mineral dissemination relationship is complex, as well as Ag, Pb and Zn are partially wrapped in Fe-Mn minerals, it is difficult
to guarantee the concentrate grade and recovery rate. In order to realize the comprehensive recovery of valuable components in
the ore, the process of Ag-Pb-Zn mixed flotation and Fe-Mn magnetic separation was adopted, and the full process closed-
circuit test was carried out. The Ag. Pb and Zn grades of the Ag-Pb-Zn mixed concentrate obtained by the test are 3 010.80 g/t,
5.39% and 2.37% , respectively, and the recovery rates are 83.35%, 89.61% and 77.55% . respectively. The Fe grade and
recovery rate of the Fe concentrate are 60.97% and 8.01%, respectively, and the total Fe recovery rate is 71.89%. The Mn
grade and recovery rate of Mn concentrate are 18.30% and 76.38%, respectively. The tailings yield of the full process is
50.23% , and the Ag, Pb and Zn grades of the tailings are 35.07 g/t, 0.055% and 0.068% , respectively. By using copper
sulfate as an activator and butyl xanthate+ammonium dibutyl dithiophosphate as a collectors in Ag-Pb-Zn mixed flotation, the
process has realized the comprehensive recovery of Ag, Pb and Zn with high recovery rates, as well as the effective recovery of
Fe and Mn, additionally, the backwater can be reused in production.

Key words: Silver-lead-zinc sulfide ore, Iron-manganese carbonate, Mixed flotation, Magnetic separation, Backwater reuse
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Table 1 Chemical multi-element analysis results of raw ore
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Table 2 Chemical phase analysis results of

silver in the raw ore

FHRTY HER/(g/0 SRR/ Y%
B AL AR 293.67 88.85
AR 7.30 2.21

ALE B 3.21 0.97
e 25.71 7.78
Al 0.63 0.19

AR 330.52 100.00

R3 Ry PHAOLEMEITER

Table 3 Chemical phase analysis results of

lead in the raw ore %
RE R By A I3 A7 A
AL 0.520 90.78
AL 0.028 4.90
T R 4% 0.007 1.30
HE L B HoA 0.017 3.02
VY 0.572 100.00
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Table 4 Chemical phase analysis results of zinc

Ag” Pb Zn Fe Mn  SiO: Gk S  ALOs

330.52 0.57 0.29 25.77 9.05 28.18 5.49 3.38 1.78

Au” MgO CaO KO Na:O HHL#K As Cu Sb

in the raw ore %
X IR BE ECES
i Ak 0.25 85.29
AL 0.03 10.00
it IR A A H —
PERRI AR A 0.01 4.71
B 0.29 100.00

0.010 1.14 2.89 0.27 0.12 0.16 0.040 0.003 3 0.016
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Fig.1 Distribution characteristics of main minerals in ore
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Fig.2 Process of grinding fineness test
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Fig.4 Test results of copper sulfate dosage in

mixed flotation roughing
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Fig.5 Test results of collector types in

mixed flotation roughing
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Fig.6 Test results of dosage of butyl xanthate

in mixed flotation roughing
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Fig.7 Test results of dosage of ammonium dibutyl

dithiophosphate in mixed flotation roughing

A7 AT BE T B2 FH R TR
AR 19 Ag Pb . Zn & 5 33 8 00 , T [RfiCR
ik ElETRE. T HBGHERN 20 g/t 1Y
FAETR S RURE B 1 AR BB & 057 0 [T 50 3R 2 5 v L Ak 5
38T P A (AR RS AT RN L APURDRS 7 6 20
B Wi TR GE M HER 20 g/t,

24 2 HASERE

HT &8 AT, B R U R 27 il R o
T TR RS B BB B it S U S [ Sl 4
KRIGEBTRGE .. L8 % IR 5 AL F Wi, 5
E 27 A 30 g/t
2.5 Fik A BIXE
R BB B TR O AL 2 PR 0 A 25 R TR
S LA 25 00 1 B2 J5 T R i 2k A i ik o i i R A
R PURE P, BRI K P B B VR T 24 ) R 4
JB T X PR B R AR —E B RS PR AT
] 7K e i, IR 50 45 ) 5 T K 56 45 2R
iXt e, PR #E 30 min J5K LIERW L AE
Sy LA P PEAR AT B R 0 AT it 3K 0 v 1 [l K AR
R B RPE S A K, LA P B U R R LA 9
WL RIE S,
530
(5 BEF -0.074 mm (5 89%

5 min )E WS : 50
5min X TEZ+TEHEH+2" : 60+20+30

BRIREEA: gt

iBA kg
TERE B 40 B 3% A6 550 H & RO A sl & > dmin |, L
TERE I A SRR R A AT LT T 27 A 2min X TH2%+T4EL: 30410
. . RA PR 1 RA [k 1
R Is b A ok LR .
ﬁt%;ﬁtgﬁrn%JuF’q 8, N > 3 min fﬁmm,
2400 100 2min X TEHH+THEZ: 15+5
1\; 2300} A R 11 RAH®E
= 180 3 min 2 min
:El 2200+
o ¢ L 160 X N
g 2100 ol 8 I
. . & 3 BW
2000£ a0
® =
g 5F
:El 0
o3 sk 1
e , 20
, n
58 . . . o
10 20 30 40
24 AR/ (git)
Els BREHZE 2 HMASXIBER 9 RIFFEREFARKLKTE
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Table 5 Results of closed circuit test on silver-lead-zinc mixed flotation %
. LA ER&
&1 7 A4 FR gt
Ag” Pb Zn Ag Pb Zn
REHKH 9.26 2 979.64 5.52 2.18 83.31 89.66 77.51
K =28 90.74 60.92 0.06 0.06 16.69 10.34 22.49
At 100.00 331.19 0.57 0.26 100.00 100.00 100.00
RERT 9.39 2 942.27 5.40 2.13 83.42 89.01 76.93
a] 7k R 90.61 60.60 0.07 0.07 16.58 10.99 23.07
Ait 100.00 331.15 0.58 0.27 100.00 100.00 100.00

baS $1ﬁﬂ‘7 g/tg
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Fig.10 Test process of magnetic separation to recover
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iron and manganese from flotation tailings
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Table 6 Test results of magnetic separation to recover iron and manganese from flotation tailings %
DA A&
TR R
Ag” Pb Zn Fe Mn Ag Pb Zn Fe Mn

R 3.73 72.33 0.150 0.063 60.99 1.83 1.49 9.45 3.53 9.15 0.72

B RGA 41.19 93.46 0.061 0.070 35.59 18.57 64.04 41.88 43.03 58.97 81.11

B 55.08 34.34 0.053 0.065 14.39 3.11 31.47 48.67 53.44 31.88 18.17

it 100.00 60.11 0.060 0.067 24.86 9.43 100.00 100.00 100.00 100.00 100.00

TE: * BN g/t

27 EREABRAR BEAAL 2.370 % BUER EYREIR AR, ELAR IR Oy

FE T 10 RV 0k R A WA e i 00 i SR L L R
TAREYREIR VR — R R 1) 4 U R D B L 1
FEWE 11, s R0 FE 7, B 7 7H, 2R
AR IO T LABRASER S0 A7 3 010.80 g/t &% k7 5.390% .

83.35% A% Ay 89.61% , B WIS K 77.55 % ; [
B AT 3K 75 8k b 1 o 60,97 % 1Y B RS B AILAR B R
18.50 Y6 FOATHRE 57, BRs 7 Y 2 A1 T %6l 8.01 %6 , 4k
W3k 71.89 % A K5 0 1 B DI % h 76.38 %4
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Table 7 Results of full process closed-circuit test %
EDA Al i %
N Pt
Ag” Pb Zn Fe Mn Ag Pb Zn Fe Mn
RERY 9.15 3010.80  5.390 2.370 32.80 4.51 83.35 89.61 77.55 11.70 4.57
BRKE B 3.37 71.60  0.190 0.066 60.97 1.90 0.73 1.19 0.80 8.01 0.71
AET 37.25 93.97  0.062 0.071 35.93 18.50 10.59 4.17 9.51 52.18 76.38
=200 50.23 35.07  0.055 0.068 14.35 3.29 5.33 5.03 12.14 28.11 18.34
it 100.00 330.52  0.550 0.280 25.65 9.02 100.00  100.00  100.00  100.00  100.00

. x BN g/t
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Fig.11 Flowsheet of full process closed-circuit test
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