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Table 1 Chemical multi-element analysis results
of raw ore (%)

HIy Hi oy i
Pb 2.72 Si0, 59.37
7n 2.28 ALO, 12.25
Cu 0.021 Ca0 1.38
cd 0.013 MgO 0.18

TFe 5.35 MnO 1.07
As 0.023 Na,0 2.62

251 K,0 3.86
P 0.021 Ag 65.00

T : Ag TR By x107°

ZHH BT R 50 e 5o T F BT 73R4
2T .

(2)7F IR . RIS MR RS B A1)
XFD F A SAALIE AL T 2 TRk i, PPl i
1992 r/min, MR YR BN MR B R BRI
FE R RN KL AN 2 — FBEVE 5 3 L VR A, A ik —
M FE0.75 Lak 0.50 LF el 77k a5 20 B n
T O RS A K IRAHERE 1 min, 753 R
VR R 28%~35% WA A1 3K s Q3 TR AR TR
T 5 2 B4 1 % 5510 A1 ) 5500 A SR R ke s 51,
FP2 4 1~3 min, L 559 58501 H ;@A
B B IR 7= i s @ UEA T4 e M, T %o L 2 5 77
RN K EZQ QL O AT EEIL,
W)X B 960 VA 7 i B (D~ 25 B8 R 3 1 7 S o
R — R 10%~25% 5 © X V7 121050 2845 1 kG
W FUR AT A A AT T PR A
G JB IR TR MR, T DR

2 TEFHEAR

21 WEWHESH

P2 Fi R N BE AR IR SE YA Ay BT A R
M2 2 0] LU Y, B AL 45 (PbS) 2 JEL ™ w45 11 32 22
AR 2, R SE R IR AT (PBSO,) , BT i EL 491143 51 4
89.34% F17.72% ., A C R4 BHE L B
AR JF AR B IEWE . B IR AR S e i —
95.61% M EF LAG AL BE (INEED ) TE A7 A . 4R 22
PIBRALERIE AR, R Ry F AR R 52 28 o [ 45 K
T e B mAk Y b R, A2 43 A 28 65.68%
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Table 2 Chemical phase analysis results of lead, zinc
and silver (%)

JLE YA it Baiiges
ALY 243 89.34

T R Y 0.21 1.10

Ph TRy 0.03 7.72

(LN 0.05 1.84
it 2.72 100.00

AL 2.18 95.61

TR EF 0.05 2.19

Zn TR EE 0.01 0.44

PERRIR A 0.04 1.76
&t 2.28 100.00

EF K 7.35 11.31

Ak 42.69 65.68

Ag A 0.78 1.20
Ak 12.21 18.78

Jok A H R 1.97 3.03
At 65.00 100.00
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Table 3 Analysis results of mineral composition and
content of raw ore (%)

R} it R o
Jr 2.75 FHA 16.35
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Fig. 1 Output forms of galena in ore
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Fig.2 Output forms of anglesite in ore
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Fig. 3 Output forms of sphalerite in ore
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Fig. 4 Output forms of argentite in ore
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Fig. 5 Process of the flotation open—circuit test
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Table 4 Results of the flotation open—circuit test

p s R i 1% Il 44/%
Pb 7Zn Pb Zn
ki 2.74 67.40 3.03 67.87 3.75
Hyrpi2 1.03 3527 8.53 13.35 3.97
i 1.94 8.24 5.30 5.87 4.64
K 1.53 13.10 4.92 7.37 3.40
PERGET 3.25 1.41 46.61 1.68 68.42
2 0.30 1.12 12.82 0.12 1.74
Bl 1.91 0.73 3.90 0.51 3.36
BEFAK 1.19 0.86 10.54 0.38 5.66
LR 86.11 0.09 0.13 2.85 5.06
it 100.00  2.72 2.21 100.00  100.00

A B 5 | 7S A 3 1B B R AR A R 4 b 7
G i HEX TR T A S (K 5) , 1]
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Table 5 Results of the flotation closed—circuit test
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1% Pb Zn Ag Pb Zn Ag
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FEASET 457 292 41.70 183.65 476 85.96 12.79
TFRES 9150 012 021 569 392 867 793
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BT (8.68%) i AG —F UL L THERE W, FLAE

65.62 100.00 100.00 100.00
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| -
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Fig. 6 Flow of full process
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Experimental Study on Beneficiability of a Lead—Zinc Ore Based on Process
Mineralogy

ZHANG Ting"?, LI Zhenfei’, QIU Tingsheng', ZHAO Guanfei', ZOU Song'
1. Jiangxi University of Science and Technology, Ganzhou 341000, Jiangxi, China;
2.Ganzhou Nonferrous Metallurgy Research Institute Co., Lid., Ganzhou 341000, Jiangxi, China

Abstract: To establish a foundation for assessing the feasibility of comprehensive utilization of mineral
resources in a lead-zinc ore, an extensive investigation into process mineralogy and beneficiation testing was
conducted. This study employs a range of analytical techniques, including chemical analysis, X-ray diffraction
analysis, optical microscopy, scanning electron microscopy, energy-dispersive spectroscopy micro-area
composition analysis, and mineral liberation analysis (MLA), to examine the chemical composition, mineral
composition, and occurrence state of the primary minerals—lead, zinc, and silver—within the ore. The research
focuses on identifying the key mineralogical factors influencing mineral processing efficacy. Subsequently, the
beneficiation process and achievable separation indices of the ore were determined through beneficiation
testing. The findings indicate that the mineral composition of the ore is relatively complex, with the predominant
metal minerals being galena, sphalerite, and pyrite, while argentite is the sole silver mineral present. The gangue
minerals predominantly comprise feldspar (including both potassium feldspar and plagioclase feldspar), quartz,
and chlorite, with subordinate amounts of sericite, biotite, rhodochrosite, and fluorite. The principal recoverable
elements in the ore, through beneficiation, are lead (Pb), zinc (Zn), and silver (Ag), with concentrations of
2.72%, 2.28%, and 65.00x10°, respectively. Lead is primarily present as lead sulfide, constituting 89.34%,
followed by lead sulfate at 7.72%. Zinc predominantly occurs as zinc sulfide (sphalerite), accounting for 95.61%
of'its presence. Silver is mainly found as silver sulfide (argentite), comprising 65.68% of its occurrence. This ore
is characterized as a silver-bearing primary lead-zinc sulfide ore with a typical disseminated structure. The
primary mineralogical factors influencing the beneficiation outcomes are as follows: Firstly, the complex and
irregular output forms of galena and sphalerite within the ore, along with their intricate intergrowth,
significantly impact the quality and recovery rates of lead and zinc concentrates. Secondly, the close association
between argentite and galena, followed by sphalerite, dictates the pathway for silver enrichment. Based on the
ore’ s characteristics and preliminary exploratory tests, beneficiation research was conducted utilizing a priority
flotation process, specifically prioritizing lead flotation followed by zinc activation. This approach yielded
stable test indices. The closed-circuit flotation test achieved a lead concentrate with a grade of 65.08% Pb and a
recovery rate of 91.32%, and a zinc concentrate with a grade of 41.70% Zn and a recovery rate of 85.96%.
Additionally, the valuable metal silver was significantly enriched in the lead concentrate, with a content of
1 323.80x10° and a recovery rate of 79.28%. The outcomes of the beneficiation tests exhibit a high degree of
consistency and alignment with the predictions made by process mineralogical studies.

Key words: lead-zinc sulfide ore; priority flotation; process mineralogy; silver; beneficiability
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