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ABSTRACT The effects of chemical mutation by hydroxylamine hydrochloride on the activity and growth of strains and the tailing
leaching system were investigated with the superior bacteria of Acidthiobacillus ferrooxidans ( T. {s) as an original strain. The results
showed that chemical mutation by hydroxylamine hydrochloride produced an evident mutation in the strain T. f; which can improve its
bioactivity and bioleaching properties. The strain T. f; had the best oxidation after chemical mutation by hydroxylamine hydrochloride

with a mass fraction of 1. 0% . The oxidation rate of Fe*

reached 100% after culturing for 32h  which was 32h in advance in compari—
son with the original strain. After a 30 d leaching the copper leaching rate of the mutant strain T. fg was improved by 20. 7% as com—
pared with that of the original strain and it was 85% higher than the acid leaching rate. In addition utilizing the mutant strain could
shorten the leaching time of 5 to 8d. It is indicated that the effect of bioleaching with the mutant strain is better than that with the origi—
nal strain and much better than that of the acid leaching. Scanning electron microscope analyses of the original strain and the mutant
strain showed that the shape of the mutant strain did not change but the cell size did the surface changed smooth and extracellular se—

cretion occurred while the clustering of cells was obvious.
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Table 1 Result of multi-element analysis of the copper tailing %
Cu Fe S Si0, Al, 04 MgO Zn K,0 Na, O Ca0 TiO, Mn P Mo
0.20 6.58 5.32 45.39 8.98 6.46 0.02 3.43 1. 14 10. 38 0.28 0.22 0.11 0.03
1.2
T. f, 100% 16sr DNA gene
(pH 4.5) o FN811931. 1. T. f,
pH 2.0 30 C 160 r*min ",
4.5K 2.
2 4.5K
Table 2 Components and mass concentration of the improved 4. 5 K medium
( NHy) ,S0, KCl K, HPO, MgS0, *7H,0 FeSO, *7H,0
/(gL7) 2.0 0.1 0.25 0.25 22.1
1.3 90 mL pH 2
5000 10 mL (
min "' 20 min pH 1.0x10* -mL™") 50 g-L.""
2.0 30°C 160 r*min '
-pH
Fe’* Cu*
250 mL 100 mL
90 mL (0.5% 1.0% 2.0% L5
3.0%) 4.5K -
10 mL 1.0x10° ~mL™". PHS—OF H
4d p ’
PHS—2F  pH :
Cu®* ,  ZBM—300E
1.4

250 mL
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Fig.2 Fe’* oxidation rate at different mass fractions of hydroxyla—
; mine hydrochloride
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Fig.6 Growth curves of the strain at different mass fractions of hy—
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Fig.7 Growth curves of the original strain and mutant strain in the
leaching system .
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Fig.9 SEM image (a) and EDS pattern ( b) of the copper tailing
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Fig.10 SEM image ( a) and EDS pattern ( b) of the leach residue
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Table 3 Results of surface spectrum analysis of the copper tailing and the leach residue
1% /%
Cu Fe Ca Si Mg Al S [0) Cu Fe Ca Si Mg Al S (0]
1.26 1.64 4.22 861 2.8 1.17 0.35 79.9 0.34 0.52 1.8 542 207 076 0.19 88.8
0.57 0.64 3.46 512 0.54 1.12 2.8 8.7 0.16 0.20 1.50 3.16 0.39 0.72 1.54 92.3
2.5 SEM
DNA
11 (a) (b)
Fig.11 SEM image of the original strain (a) and the mutant strain ( b)
3 32h
(2)
(1) 30d
1.0% 20%
4.5K 85% .

32h 100%
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