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Beneficiation Experimental Research and Industrial Application of
a Silver-Lead Polymetallic Ore in Henan Province
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Abstract; To enhance the economic benefits of a silver-lead polymetallic ore concentrator in Henan Province, a
systematic study was conducted on flotation process optimization and reagent system innovation based on the analysis of
silver occurrence state and the paragenetic relationship among carrier minerals through process mineralogy. The research
outcomes demonstrate that by implementing a process flow consisting of two roughers, three cleaners and three
scavengers, and substituting the conventional sodium sulfide with a composite depressant system consisting of sodium
silicate and CMC ( carboxymethyl cellulose ) , the industrial production operates stably and continuously. As a result, the
quality of lead concentrate is significantly improved, and the pricing coefficients of associated metallic elements are also
enhanced simultaneously. The lead concentrate is obtained with Ag grade of 14 876.15 g/t at recovery of 87.77% , and
Pb grade of 15.28% at recovery of 73.34%. Compared to the original reagent system, the Ag grade of the concentrate
increases by about 4 923 g/t, while the recovery decreased slightly by 0.80 percentage points. The Pb grade of the
concentrate increases by 5.05 percentage points and the corresponding recovery increases by 1.93 percentage points.
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Table2 Chemical analysis of silver phase

AH 5 FR/ (gt IR/ %
HREAA 22.40 8.69
R S A AR 11.95 4.64
H SRR 157.88 61.26
AR 20.24 7.86
T A 10.86 4.21
IR L AR 15.98 6.20
AR R 5.12 1.99
kA f AR 13.28 5.15
At 257.71 100.00

=3 SHUFYESTER
Table 3 Chemical analysis of lead phase

AH 5 Pb &1/ % Pb 7375/ %
AT 0.068 21.93
B 0.008 2.58
Vki:L8 0.174 56.13
WA 0.053 17.10
ERATEL S A 0.007 2.26
At 0.310 100.00
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Table 4  Analysis of lead dissemination characteristics

Ag I IFIBS G P A Cu Zn A M IT R W& 4 B/ mm S AL TR O Bt/ % 2o/ %
A +3.692 1.36 1.36
~3.692+1.651 28.17 29.53
e — ‘ ~1.651+0.833 28.82 58.35
®1 FUUZESTRANER(RESH) ~0.833+0.282 31.38 89.73
Table 1 ~ Multi-elemental analysis of raw ore %o -0.282+0.147 7.06 96.79
¥ o e o o 5 - ~0.147+0.074 2.68 99.47
~0.074+0.038 0.48 99.95
250.85 034 0058 0051 012 017  7.27 0,038 0.05 100.00
$i0, ALO,  Ca0 K,0  MeO  Na,0
56.6 1460  4.16 411 323 165 —n .y
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Fig.1 Basic flowchart for test

3 ISR

3.1 EyHEiRR

PR 1 R RE  RLTE 1 ) T2+ T 8k
HLZG I (200+30) g/t EIH] 2 Sl R 20 g/t M
TE 2 ISR TR 2+ T B SR Z R i (100+15) g/t
W5 2 S 10 g/0 B, BB A1 B XDRDES 5 38 Ar 1)
SO DL 2, Hi I 2 Al BEAE VE AT AR HDRS B
H P Ag i B REAUE T DSR2 5% W
B AEE -0.074 mm R b ik F] 80% J , FERE N
JERT AL, Ph RIS T4, Ag 101 3R B A BEAIC
LEA e BTN -0.074 mm KR 5 80% KR, M
MU Ph S LK 3.11% Ag fhih 1 917.12 g/t,
Pb [A[§R Ky 91.83% . Ag [FIF N 85.73%

2500 - 4.4 95
2300 4.0 {90
R S
= 21001 E 36t 185 %
& o= =
o2 2 B

é‘) A

—o— Pb{ifir

1900 32| T A 480
—=— Pb[a] g%
—A— AglleR

1700L 28 L L L L 75

50 60 70 80 90
-0.074 mmki 4% 4 kb / %

2 By HEIEBT RN
Fig.2 Influence of grinding fineness on indicators of

rough concentrate
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Fig.3 Influence of sodium silicate/ CMC ratio on indicators of

rough concentrate
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Fig.4 Influence of depressant dosage on indicators of

rough concentrate
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Table 5 Influence of collector type for rougher 1 on
indicators of rough concentrate
TR R K 77 WL/ % ISR %
. 2 TR/ %

/(g t™h) ZFR Pb  Agh Pb Ag
P HMAEH 8.41 3.28 2089.54 83.39 85.57
i BH 91.59 0.06 3236 16.61 14.43
5" 100.00 0.33  205.37 100.00 100.00
- o, FREET 8.87  3.14 205578 8359  87.34
L%ﬁf?&;&% BH 91.13 0.06 29.01 16.41 12.66
2547 100.00  0.33  208.78 100.00 100.00
o MUFEET 9.13 2,95 2007.62 88.11  89.11
T%%%O:IO%% FEH- 90.87 0.04 2465 11.89 10.89
254 100.00  0.31  205.70 100.00 100.00
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Fig.5 Influence of collector dosage on indicators

of rough concentrate
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Fig.6 Flowchart for closed-circuit test
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Table 6 Test results of closed-circuit
255 [ E L/ % IR/ %
il B wm Ry Ag" Ph Ag
- 2.15 10.23 9952.53 71.41 88.57
Akws B 97.85 0.09 2823 2859  11.43
JEA 100.00 0.31 241.60 100.00  100.00
K 1.42 15.28 14 876.15 73.34 87.77
fhtkis BE 98.58 0.08 29.87  26.66  12.23
JEH" 100.00 0.30 240.69 100.00 100.00
1) BL70 g/t
:[__:\
4 én e

D) R EZEAM BT RN Ag, dh i
250.85 g/t, i Ag HYIRIAS S OCHE P Au,Cu Zn 547
WroCR W& RN

2) TESLHN % T 20 Re S 2450t BE AL ikt |, T
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