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High Efficient Recovery of Oxidized Lead-Zinc Minerals from a Multi-metal Ore in
the Eastern Region of Yunnan Province
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Abstract: A selective flotation process of lead minerals was developed to a lead—zinc oxide ore in the eastern region of Yunnan Province,
China. The flotation process with two roughing, one cleaning and one scavenging was adopted in the recovery of lead and zinc. The
results showed that the valuable elements in the ore were lead, zinc and silver. The main minerals of lead cerussite and anglesite, zinc
were smithsonite and hemimorphite respectively, and silver minerals associated mostly with lead minerals. The dissemination of valuable
minerals was relatively fine. The lead concentrate grade was 61.45% with Pb recovery rate 86.41%, the grade of Ag was 451.58 g/t and
the recovery rate was 66.73%, containing 3.68% Zn. The zinc concentrate grade was 42.32% and the recovery of Zn was 90.63%,
containing 1.39% Pb. The amphoteric collector R144 showed better performance both in collecting ability and selectivity to zinc
minerals than that of dodecylamine, octadecylamine and combined amines.
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Table 1 Elements of raw ore

Element Pb Zn

Ag/(g/t) Ca0

MgO SiO, TFe As S

Content/wt% 458 9.73 42.76 24.42

7.84 3.56 4.74 0.01 0.21

212 Bf R BEIAIAE
WA A AP LR 2, B LA AR TE,
B E AT A (PhCOR) AL (PbSOg) 1, 4 2
TR AT 2280 (ZnCO3) A 57 A (2ZnO-Si0,-H20) .
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Table 2 Phase of lead and zinc in raw ore

Metal Phase Content/wt% Distribution/wt%
Lead sulfide 0.21 4.59
Cerussite 3.48 75.98
Lead Anglesite 0.57 12.45
Others 0.32 6.98
Total 458 100
Zinc sulfide 0.095 0.98
Zinc carbonate 8.85 90.95
Zinc Zinc silicate 0.72 7.40
Others 0.065 0.67
Total 9.73 100
2.1.3 WA AL
WA R S S B WA 3. WA E R, &

IR Pk B H I P AN E A T # T (PhS) . INEER”
(ZnS)~ Bk i [(Fe,Zn)OFe,0s] 7Rk (Fe,05) FlE
el (FeOOH) %%, kAR LA = 41 [CaMg(COs)]s J7
filf 41 (CaCOg) N F , ¥ FH f1 7 (Si0) « £k A
[(Mg,Fe,Al)3(OH)s(Mg,Fe,Al)3(Si,Al)s010(0H)] « & A
(CaAlSi,Os) Fl#F £ [CaMg(SiOs)2] 4.
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Table 3 Mineral composition and content of raw ore

Mineral species  Content/wt% Mineral species Content/wt%
Cerussite 4.87 Limonite+hematite 7.43
Anglesite 0.51 Dolomite 36.43

Alena 0.33 Calcite 25.62
Smithsonite 14.90 Quartz 3.14

Hemimorphite 2.92 Others? <3.39

Sphalerite 0.46

Note: 1) Including zincite, lead iron alum, zinc iron spinel, chlorite,
feldspar, biotite and pyroxene.
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/NT 2 mm BREERE = e AT D IRRLEE 4 AT AR
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Table 4 Particle size distribution of objective minerals in
crushed product of less than 2 mm

Particle size/mm  Cerussite  Anglesite Smithsonite  Hemimorphite

<0.019 19.26 14.77 13.65 6.65
0.019~0.038 16.60 11.89 9.85 7.47
0.038~0.075 18.12 14.21 13.63 7.09
0.075~0.15 14.94 23.85 13.75 11.09
0.15~0.25 16.91 7.36 12.54 15.68
0.25~0.5 14.17 27.92 18.12 19.89
0.5~1.0 0.00 0.00 12.37 20.66
>1.0 0.00 0.00 6.09 11.47
Total 100.00 100.00 100.00 100.00
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Fig.1 Flotation flow sheet of a multi-metal lead—zinc oxide ore
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Fig.2 Effects of grinding fineness on recovery rate and
concentrate grade of lead
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Fig.3 Effects of dosage of sodium sulfide on recovery rate and
concentrate grade of lead

3.2 EEESLIE
3.2.1 R HER

WA R SRS, BT IR 5, BTk
I, KEEEEIRIRE AT VB AR T SR m ik
P, SIS AERTRIE, DRI B I R v TN i R
. ANIRBERRENIE N A=A 5 A R,



%3 4

SIS AR Z &R AR mak el oEs T2

615

T3 R S AR B T RS T RR S T Y SR T 1 4 e B
BT RN AR R 4 A, A SR KA, HLS R
WERREAA TR SR A - BUE T BRI R AEN 3R
T ER AR 07181 ] 4 SRBH, BN BB =350, &
(IS RN RE T S e 3 I e TR . 7N B IR Eh
BAVER, SRR EIK AT AR A B R, AEE
TGN &= NIRRT SR 2, S IR AR
m AU N ImBEER AN &1k 1200 g/t i, FRikfRbrE
THE, RINZHEMEISR A, B e 7S miie
Y &M 1200 git.

50 85
O O
L O/o
B
r ././<—0—0—0 -1 80
40 L g
S T E
S 35l —#— —o—Pb 175 >
b —e— —0—2Zn g
4+ 3
[}
o
O = O u} o 45
2 [
| —] oy -
— B
| L | L | L | L |
600 800 1000 1200 1400

Dosage of sodium hexametaphosphate/(g/t)

B4 75 B ER B o B A Fa b IR 5 IR
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Table 5 Effects of kind and dosage of collector on
recovery rate and concentrate grade of zinc

Kinds and dosage of  Yield Grade/% Recovery rate/%

collector/(g/t) 1% Pb Zn Pb Zn
DDA 300 25.09 1.08 32.94 5.81 83.97
OTCA 300 17.88 1.25 43.55 4.74 78.63
Combined amine 300  21.97 1.17 37.25 5.49 82.61
Ry44 150 19.51 1.27 42.40 5.22 83.79

3.3 HIBgREL

R PR g R AT IR I S, B R B IR ]
g, 257 HERMAEs), SKRmAEILE S5, 4550
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Fig.5 Flow sheet of close-circuit flotation
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Table 6 Results of close-circuit flotation of a multi-metal lead—zinc ore
Product Yield Grade/% Recovery rate/%
1% Pb Zn Ag/(glt) Pb Zn Ag
Pb concentrate 6.45 61.45 3.68 451.58 86.41 2.44 66.73
Zn concentrate 20.88 1.39 42.32 42.21 6.31 90.63 20.18
Tailing 72.67 0.46 0.93 7.87 7.28 6.93 13.09
Raw ore 100.00 459 9.75 43.68 100.00 100.00 100.00
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Table 7 Particle size distribution of objective minerals in tailing

Particle size/mm Cerussite  Anglesite  Smithsonite  Hemimorphite
<0.0096 49.73 49.55 39.67 3174
0.0096~0.019 50.27 21.10 25.56 26.50
0.019~0.038 0.00 13.66 11.25 14.09
0.038~0.075 0.00 15.69 16.95 18.37
0.075~0.15 0.00 0.00 6.27 9.30
0.15~0.25 0.00 0.00 0.00 0.00
>0.25 0.00 0.00 0.00 0.00
Total 100.00 100.00 100.00 100.00
4 % B
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