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Electrochemistry of sulfide minerals and its floatability

QIN Wen-ging', YAO Guo-cheng®, GU Guo-hua', QIU Guan-zhou', WANG Dian-zuo'

(1. School of Mineral Processing and Bioengineering, Central South University, Changsha 410083, China;
2. General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: The flotation behaviors of chalcopyrite, pyrite, and sphalerite in the present or absent of collector were studied.
The relationship between the floatability and the pulp potential was simulated through flotation test and electrochemical
calculation. When the pulp pH value is lower than 4.0, chalcopyrite can be floated in the potential range from 0 to 0.9 V
(vs SHE). When the pulp pH value is 4.0 or 11.0, the recovery rate of pyrite is lower than 20% after the potential value
is higher than 0.85 V. When the pulp pH value is 11.0, the chalcopyrite can be floated in the potential range from 0.35 V
to 0.85 V. When the pulp pH value is 10.0, the galena can be floated when the pulp potential is from 0.45 V to 0.55 V, and
the chalcopyrite exhibits strong collector-induced floatability in the pulp potential range from 0.45 V to 0.80 V. Although
the potential is adjusted from —0.4 V to 0.8 V, the sphalerite can not be floated at pH 9.0. When the range of potential is
from —0.2 V to 0.6 V, the chalcopyrite surface is changed from hydrophilicity to hydrophobicity. And in the range of
higher potential near 0.6 V, the amount of elemental sulfur (S°) decreases as the potential becomes higher. The recovery
of chalcopyrite is in good correspondence with the amount of elemental sulfur (S°) at given pH value. The potential
controlled flotation technology has made the Nanjing Lead-Zinc Mine and Xitieshan Lead-Zinc Mine obtain more profits
because of the improvement of flotation results and the simplification of flotation separation system, and only one
flotation system was used to treat the whole feed of 900 t/d.
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Fig.1 Effect of pulp potential on flotation of chalcopyrite

without flotation agent at different pH values
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Fig.2 Effect of pulp potential on flotation of chalcopyrite and
pyrite without flotation agent at pH 4.0
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Fig.3 Effect of pulp potential on flotation of chalcopyrite and
pyrite without flotation agent at pH 11.0
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Fig.5 Effect of pulp potential on flotation of sulfide minerals

in presence of xanthate

100
® — Galena
4 — Pyrite
801 = — Sphalerite
60 -
S
=
401
ol %4//,_./—_4/—-\"\\____,\‘_‘

0 1 1 L L 1

-0.6 -04 -02 0 02 04 06 0.8
¢ (vs SHE)/V

6 AN I LN TR A T (5

(pH=11.0, [BX]=5X 10> mol/L)

Fig.6 Effect of pulp potential on flotation of sulfide minerals

in presence of xanthate
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Fig.7 Effect of pulp potential on flotation of chalcopyrite and
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Table 1 Relationship of oxygen dissolved and pulp potential
in flotation of lead-zinc sulfide ore

Pulp waiting ¢(O,)/ ¢(vs SHE)/

Test site

time/min % \
Exit of mill - 3 0.147
Overflow of mill - 9 0.156
Stirrer 4 30 0.166
Lead rougher flotation 8 35 0.174
Lead scavenger flotation [ 4 60 0.181
Lead scavenger flotation Il 3 74 0.190
Lead scavenger flotation 11 3 92 0.198
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Table 2 Experiment results of flotation of lead-zinc sulfide ore

Grade/% Recovery/%
Scheme Production

Pb /n Pb /n

Lead concentrate 61.13 8.79 7491 2.31
Collector adding into stirrer Lead tail | 0.42 7.61 25.09 97.69

before lead rougher flotation

Feed 1.64 7.63 100.00 100.00

Lead concentrate 64.23 5.49 76.07 1.40
Collector adding into mill Lead tail 1 0.40 7.61 23.93 98. 60
Feed 1.64 7.57 100.00 100.00
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Fig.12 Potential controlled flotation flowsheet for plant test at Nanjing lead-zinc mine
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Table 3 Comparison of plant test results at Nanjing lead-zinc mine

Grade/% Recovery/% -
Flowsheet Production Condition Ifor
Pb 7n S Pb 7n S lead flotation
Lead concentrate 52.10 5.59 20.81 85.88 4.27 5.61
pH=7.0

Zinc concentrate 1.23 52.56 32.40 4.41 87.02 18.95 PDTC: 40 g/t
Original S concentrate 0.61 1.38 37.42 6.91 7.20 68.80 Benzidine: 20 g/t
Tailing 0.16 019 230 2.80 1.51 6.64 ZnSO4 1.1 kg/t
Nast3I 0.7 kg/t

Feed 2.93 6.33 17.93 100.00 100.00 100.00

Lead concentrate 60.01 4.68 17.35 88.79 3.47 4.22

Zinc concentrate  1.03  53.01  30.55 358 9193 1742 PH=12.40
0op=170 mV
New S concentrate 0.55 0.60 46.52 5.16 2.80 71.9 )
Lime: 5 kg/t
Tailing 024 035 380 247 180 646 DDTC: 60 gt
Feed 4.05 8.10 24.63 100.00 100.00 100.00
Lime, pH,;: 12-13  DDTC Lime, Xanthate
DDTC Pop: ~0.06-0.08 V frother CuSO, frother PHy: 12
| S e I S O
Feed Grinding J ﬂoatltfllg;l

|

Pb concentrate

Tailing

Sphalerite flotation

!

Zn concentrate

13 Bk AR (K A T PRI T R

Fig.13 Potential controlled flotation flowsheet for plant test at Xitieshan lead-zinc mine
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Table 4 Operation results of potential controlled flotation at Xitieshan Lead-zinc Mine

System No. of Grade/% Recovery/%s Condition for
. Products :
flotation Pb 7n Pb 7n Pb flotation
Lead concentrate 73.77 2.54 91.86 4.27
L Zinc concentrate 0.81 49.63 4.41 86.44 pH: 7.0-8.0
T Tailing 0.18 0.51 3.73 9.29 Benzidine: 130 g/t
Feed 4.36 5.71 100 100
Lead concentrate 79.19 2.10 93.69 3.47 pH: 12.0-13.0
W Zinc concentrate 0.52 49.85 3.58 91.93 Pop: —0.08—0.06 V
Tailing 0.21 0.53 2.73 4.60 Lime: 5-7 kg/t
Feed 4.62 5.97 100 100 DDTC: 28-35 g/t
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