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Effect of flotation reagents on bioleaching of
low grade copper tailings by Acidthiobacillus ferrooxidans
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Abstract: The effects of seven flotation reagents (four xanthate collectors of different carbon lengths, butylamine, oil 2
and oil 11) and five combinations of these flotation reagents on the growth, activity and bio-leaching capability of the
strain Acidthiobacillus ferrooxidans LD-1 separated from some copper mine in Hubei Province, China was studied. The
results show that these flotation reagents can all depress the growth and activity of the strain 4z.f LD-1. The depression of
the collectors is stronger than that of frother. From weak to strong, the inhibition effects of these five combinations of
reagents on the growth, activity and bio-leaching capability of the strain Atf LD-1 are in the following order:
combinations of butyl xanthate, butylamin and oil 2; combinations of isopropyl xanthate, butylamin and oil 2;
combinations of isoamyl xanthate, butylamin and oil 2; combinations of ethyl xanthate, isoamyl xanthate and oil 2;
combinations of ethyl xanthate, butylamin and oil 2.
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Table 1 Components and concentration of improved 9 K

medium
Component Concentration/(g'L™")
(NH4),SO;4 2.0
KCl1 0.1
K,HPO, 0.25
MgSO,7H,0 0.25
FeSO,7H,0 44.2

1.2 K

e = VS B B NS B - St Ne S 5 L T
YIS s i e iiiE . RS2 U R T 4
JATXRD 53 AR 2 A 1 ps. R B
A T MEAZAEKAATY), Sy 9o
BAK. RFORLE /N T 250 pm 1 85%.
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Table 2 Chemical analysis results of copper tailing (mass

fraction, %)

Cu Fe S Si0, ALO; MgO Zn

0.20 9.40 532 4539  8.98 6.46  0.02

KO Na,O CaO TiO, Mn P Mo

3.43 1.78 18.38  0.28 0.22 0.11 0.03

= — Quartz
e — Calcite

* — Dolomite
4 — Augite
v — Orthoclase

10 20 30 40 50 60 70 80 90 100

20/(°)
1 4R XRD %
Fig.1 XRD pattern of copper tailings
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Fig.2 Effects of reagents on activity of Atf LD-1 strain
(dosage: 10 mg/L; time: 24 h)
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Fig.3 Effects of reagents on activity of Atf LD-1 strain
(dosage: 80 mg/L; time: 24 h)
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Table 3 Combinations of flotation reagents

Sample Proportion
Combination of flotation reagents
No. (mass ratio)
a Ethyl xanthate +butylamin+ oil 2 7:2:1
b Isopropyl xanthate +butylamin+ oil 2 7:2:1
c Butyl xanthate +butylamin+ oil 2 7:2:1
d Isoamyl xanthate +butylamin+ oil 2 7:2:1
e  Ethyl xanthate + isoamyl xanthate + 0il 2 4.5:4.5:1
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Fig.4 Changing curves of pH in solution with different

combinations of flotation reagents
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