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Flotation Separation and Its Mechanism of Lead-Zinc Sulfide Ore
Under Low-Alkali Conditions
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Abstract: A lead-zinc sulfide ore with high sulfur content in a mine always causes calcium scaling in pipelines in
practical production, and also requires strong acid activation in the subsequent sulfur floatation. In consideration of these
disadvantages, a new reagent was proposed to be used in flotation process under alkaline conditions for improving the
floatation indicators. Then, an experiment was conducted by adopting a process of preferential flotation of lead-zinc-sulfur
in sequence under low-alkaline conditions with a new collector (BN+311) and a new activator (H1). Tt is shown that
with the raw ore assaying 4.20% Pb, 9.39% Zn and 30.27% S, the sequential flotation of lead, zinc and sulfur yields a
lead concentrate grading 55.37% Pb ( containing 1.98% Zn and 24.95% S), a zinc concentrate grading 53.49% Zn,
and a sulfur concentrate grading 48.07% S ( containing 0.50% Pb and 0.26% Zn) ; while the contents of Pb and Zn in
the tailings are 0.66% and 0.37% , respectively. By reducing the on-site pulp pH from 12 to about 9, qualified lead and
zinc concentrates can be produced by adopting this process, and the sulfur concentrate can also be obtained with low
contents of Pb and Zn, presenting excellent flotation indicators.

Key words: lead zinc ore; galena; sphalerite; flotation; inhibitor; low alkali; collector; activator; preferential

flotation ; lead concentrate; zinc concentrate; sulfur concentrate
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Table 1  Multi-elemental analysis of raw ore %
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Table 2 Mineral composition of raw ore %
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Fig.1 Basic flowchart of test
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}) JE G A T % EIFEZA
N PR/ %
W]“%ﬁéﬁz‘ﬁﬁﬁ 120 T SRR Pb Zn S Pb  Zn S
B L% 1 L MRS 16.46  17.52 12.98 31.85 68.99 23.27 17.41
TREREN+BR R S+ BRER BN 900 J%”:ﬁ?m”“ﬁ B 83.54 1.55 8.4329.78 31.01 76.73 82.59
THRB+ LR 40 EA 10000 4.18 9.18 30.12100.00 100.00 100.00
i L2 HOHRET 24.04  6.08 8.92 21.92 35.14 23.36 17.51
TRy B 75.96  3.55 9.26 32.68 64.86 76.64 82.49
| | JFHT 100.00  4.16 9.18 30.09100.00 100.00 100.00
RS TRES R HUHKSET 118 422 549 1945 1.18 0.71 0.76
EHo EmtnTE PN Y] ==t 98.82  4.21 9.22 30.20 98.82 99.29 99.24
AAEIELA 3 LA JH 100.00  4.21 9.18 30.07100.00 100.00 100.00
Fig.2  Flowchart for roughing flotation of lead HARSH 22.41 13.76 16.30 32.07 73.95 39.79 23.94
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Fig.3 Effect of grinding fineness on Pb roughing indicators
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B<1\i+3]l)l B 78.82 1.42 9.83 28.97 26.96 84.36 75.76
JEH 100.00 4.15 9.18 30.14100.00 100.00 100.00
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Table 4 Test on dosage of combined collector ( BN+311)
WL 76 ey /% I

(g-t™) P2 Pb Zn S Pb  Zn S
HEE T goHlREs 2118 1431 6.78 34.49 73.04 15.64 24.24
gg;;;g U 78.82 1.42 9.83 28.97 26.96 84.36 75.76
20420 Ji 10000  4.15 9.18 30.14100.00 100.00 100.00
LB T gofkss 23.88 1479 6.29 36.71 84.42 1635 29.04
;g;ifg EH  76.12 0.8610.10 28.15 15.58 83.65 70.96
30430 i 100.00  4.18 9.19 30.19100.00 100.00 100.00
BT HoHAE 24.67 14.37 6.54 37.51 8474 17.56 30.65
1%);%120 #7533 0.8510.05 27.80 15.26 82.44 69.35
40+40 JFi° 100.00  4.18 9.19 30.19100.00 100.00 100.00
HIEE T HoMDs9™ 25.53 13.81 7.02 37.97 84.77 19.55 32.20
1;5);—%130 W 7447 085 991 27.41 15.23 80.45 67.80
50+50 i 100.00 4.16 9.17 30.11100.00 100.00 100.00
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Fig.4 Effect of sodium carbonate dosage on Pb roughing indicators
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Table 5 Closed-circuit test results

. 7 S/ % IR/ %
B }Z;/JE T S0 P m S
HORSES 7.13 55.37  1.98 24.95 86.58 1.49 5.86
M35 pRSE" 17.04  1.06 5349 33.68 4.00 9495 18.91
;’E% WORSE" 4377 0.50  0.26 48.07 5.00 1.18 69.30
85-95 W 3205 0.66 037 562 475 122 593
JFAT 100.00  4.56  9.49 30.36 100.00 100.00 100.00
HYRE®RT 7.35 56.11  2.01 23.99 87.79 1.63 5.85
WY k55T 1651 1.01 5218 31.98 3.55 9523 17.51
f’%g BiAEH" 43.93 0.56  0.33 48.79 524 1.60 71.06
pH>12  JEH" 3221 050 043 523 343 153 559
JF4° 100.00 4.70 9.05 30.16 100.00 100.00 100.00
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Fig. 12 Flowchart for closed-circuit test
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