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Table 1 Prediction of depressing of organic

depressants for sulphide minerals

Effect of energy

Hydrophobic band of mineral Depressing for
Depressants index of _ P l ‘h'dg
depressant E suiphide
F H

EDTA 4.1 W W N
Oxalic acid 8.0 W W N
Sodium citrate 8.4 W W N
Glycine 5.0 W W N
Ascorbic acid 4.0 W S Y
p-amine phenol 1.4 W S Y
T hioglycollic acid 4.2 S W Y
Pyrogallic acid 2:1 W S Y
Sodium humate 3.0 W S Y

W —Weak effect of organic depressant on energy band structure of min-
eral; S —Strong effect; N —No depressing of organic depressant; Y —
Strong depressing; Ey —Fermi level; Vi —Helmholtz drop across dou-
ble layer
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Table 2 Depressing of organic depressant

on sulphide minerals

Galena Pyrite Chalcopyrite Sphalerite Arsenopyrite
Depressants (PbS) (FeSy) (CuFeS,) (ZnS) (FeAsS)

Oxalic acid N N N N N
Sodium citrate
EDTA

Glycine
Thioglycollic acid
Pyrogallic acid

Ascorbic acid

= < < =< Z Z Z
= 2 < =< Z Z 2Z
z Z2 < =< Zz Z 2

Sodium humate

z z2 Zz2 Z2 =< 2 Zz Z
=< =<z Zz Zz Zz Z =z

p-amine phenol Y Y Y

N —Having no depressing ability for sulphide mineral;
Y —Having depressing ability for sulphide mineral
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Table 3 Effect of thioglycollic acid on
concentration of dixanthogen on

mineral surface (mol*mg~ h

Concentration of buthy} dixanthogen on
mineral surface

Sulphide minerals

Absence of Presence of

thioglycollic acid thioglycollic acid
Pyrite( FeS») 0.38x 107 ¢ 0.11x 107 ¢
Chalcopyrite( CuFeS») 0.41x 10 ° 0.15x 10" °
Arsenopyrite( FeAsS) 0.35x 10" ¢ 0.33x 10" ¢

Concentration of thioglycollic acid: 7.5 x 107 ° mol/ L
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Fig.1 UV Curve of Dixanthogen in presence
of thioglycollic acid
1 —No thioglycollic acid;

2 —With thioglycollic acid of 7.5 % 10~ % mol/ L
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Table 4 Effect of thioglycollic acid (TGA) on

energy band structure of sulphide minerals(eV)

In absence

of TGA

In presence
of TGA Fermi level of

M inerals
xanthate

E F E s E F E cs

Chalcopyrite — 0.213 - 0.199 - 0.114 - 0.187 - 0.189
Pyrite -0.262 - 0.070 - 0.090 - 0.080 - 0.157

Arsenopyrite — 0.223 - 0.179 - 0.170 - 0. 176 - 0. 160
Ey —Fermi level; E . —Edge level
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Fig.2 UV curves of dixanthogen of pyrite surface

1 —No sodium humate;

2 —With sodium humate of 7.5 % 10 * mol/ L.
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Fig.3 UV curves of xanthate ion in solution
1 —No sodium humate;

2 —With sodium humate of 7.5 % 10 * mol/ L.
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Fig.4 UV curves of dixanthogen in presence of g Eu
sodium humate E redox
1 —No sodium humate; Eg E,
(-0.197)
2 —With sodium humate of 7.5 % 10™ * mol/ L E,
Eu
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Table 5 Effect of sodium humate on energy band (b) Ea
structure of sulphide minerals (eV) -

In absence of In presence of Fermi

M inerals sodium humate sodium humate level of
Ey E. Ey E. xanthate
Chalcopyrite - 0.210 - 0.199 - 0.212 - 0.195 - 0.189
Pyrite - 0.262 - 0.070 - 0.256 — 0.211 - 0.157

Ey —Fermi level; E . —Edge level
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Fig. 5 Model of edge level of dixanthogen

reduction of pyrite surface

(a) —No sodium humate;

(b) —With sodium humate of 7.5 % 10~ *mol/ L
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Mineral Flotation and

Energy band model of electrochemical flotation and its application( 1)

—Effects of organic depressants on structure of sulphide minerals

CHEN Jiarhua', FENG Qrming®, LU Yt ping’
(1. College of Resource and Environment,
Guangxi University, Nanning 530004, P. R. China;

2. Department of Mineral Engineering,

Central South University of Technology, Changsha 410083, P. R. China)

[ Abstract] The model of electrochemical flotation was analyzed by means of energy band theory, a new view point of electrochemical

separation by using organic depressants to change energy band of minerals was proposed. There are two mechanisms of depressing sul-

phide minerals in the presence of organic depressants. One is to increase the Fermi level of minerals by organic depressant, which may

lead the electrons transfer into unoccupied level of xanthate, as a result dixanthogen is reduced, such as the case of thioglycollic acid.

The other is to lower the limited level of sulphide minerals, which may increase the electronic density of mineral surface, as a results

the unoccupied levels of xanthate are occupied by electrons, and dixanthogen is reduced, as the case of sodium humate. Five new or-

ganic depressants for electrochemical separation were developed, eight artificial bulk concentrates were separated by use of new organic

depressants and three sulphide ores were tested successfully.

[Key words] organic depressants; electrochemical separation; structure of energy band; sulphide minerals
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