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Isolation of Acidithiobacillus ferrooxidans and Its Application on Heavy Metals Bioleaching from Soil
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Abstract: An Acidithiobacillus ferrooxidans strain R2 was isolated from the soil around Hongtoushan copper mine, Liaoning province in Chi-
na through incubation in the modified Leathen—selected liquor medium followed by inoculation in solid plate. The cell of R2 strain was Gram

negative and rod-shaped in  (0.4£0.2)pumx(1.6+0.4)pm observed under SEM. The optimum growth pH was 2.0. The R2 strain can grow

chemoautographically by using Fe*, sulfur and Na,S,0; as sole energy sources, but cannot grow with glucose and peptone. A phylogenetic tree

was constructed by comparing with the published 16S rDNA sequences of the relative bacteria species. In the phylogenetic tree, the R2 strain

was the closest relative to Acidithiobacillus ferrooxidans strain TGS and Acidithiobacillus ferrooxidans strain ATCC33020 with 100% and

99.3% sequence similarity. These results revealed that the R2 strain was a strain of A cidithiobacillus ferrooxidans. A batch experiment fur—
ther demonstrated that as high as 30.6%, 16.3%, 58.4% and 72% of the removal efficiency of Cu, Cr, Zn and Cd could be obtained, respec—
tively, in the period of 5 days bioleaching by using the isolated strain R2.
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Table 1 The primary properties of the selected soil

pH HHUR/% 5 7K#%/% Cu/ mgkg' Zn/mgkg' Pb/ mgkg' Fe/ mgkg”
2.89 2.9 2.14 531.2 3097 218.35 116 170

1.2 fhid+ 1
AR E R I5 0 L Hh R
SRR 2,
£ HidtHESEAE

Table 2 Contents of some heavy metals in the study soil

Cu/mg~kg'l Zn/mg~kg'l Cd/mg~kg'l Cr/mg~kg'l Pb/mg~kg'l
1100.4 7 760.1 105.2 58.1 21138.4
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Figure 1 Configuration of R2 under SEM(x20 000)
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Figure 2 Ferrous iron oxidation during the growth of R2
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Figure 3 Effect of initial pH on the growth of strain R2
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Table 3 The usage of substrates of the strain R2
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——— Acidithiobactllus ferrooxidans FY-3(EF059755)

— Acidithiobacillus ferrooxidans ATCC23270(AF465604)

Acidithiobacillus ferrooxidans DSM9465(Y 11595)
Acidithiobacillus ferrooxidans NO-8(AF376018)

—— Acidithiobacillus ferrooxidans TFY(AF465608)
409 ——— Acidithiobacillus ferrooxidans YTW (DQ062116)

Acidithiobacillus ferrooxidans D2(AJ278723)
—— Acidithiobacillus ferrooxidans YN-1(DQ440530)
L—— Acidithiobacillus ferrooxidans SSP(AF329204)
—— Actdithiobacillus ferrooxidans TGS(EF059759)

Acidithiobacillus ferrooxidans YS-11(DQ672631)

Acidithiobacillus ferrooxidans SS6(AJ278721)

Acidithiobacillus ferrooxidans ATCC33020(AJ278719)
Acidithiobacillus ferrooxidans B4(AJ879995)
Acidithiobacillus ferrooxidans BRGM1(AJ457806)
Acidithiobacillus ferrooxidans DX-2(DQ676506)

—— Acidithiobacillus ferrooxidans LJ-1(DQ675571)

B4 EF 16SrDNA FIIHRER BN
Figure 4 Phylogenetic tree based on the 16S rDNA sequence of R2 and the sequences of relating species
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Figure 5 Dynamics of pH and ORP in soil solution
during bioleaching
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Figure 6 Bioleaching efficiencies of heavy metals in soil
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