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A review of synergy development and prospect of three leaching
bacteria
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Abstract: Compared to traditional processing method of minerals, bioleaching is low-cost,
easy-operating and low pollutioned and has began to be applied in the treatment of refractory gold
ore, low-grade minerals or high-sulfur coal. To make full use of the synergy of leaching bacteria, the
present work mainly addressed the synergic advantage and problems during bioleaching
comprehensively and the predicted the bioleaching trend in the future. Firstly, the biological
characteristics of three important leaching bacteria were analyzed, including Acidithiobacillus
ferrooxidans, Leptospirillum ferrooxidans and Acidithiobacillus thiooxidans. Secondly, domestic and
abroad research development of bioleaching and its synergic mechanism were also discussed. Finally,
possible research prospect and solution of bioleaching technology in two decades was predicted.
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ferrooxidans) (Leptospirillum
ferrooxidans L. ferrooxidans)

(Acidithiobacillus thiooxidans A. thiooxidans)
(Sulfolobus)
(Sulfobacillus)

pH

A. ferrooxidans

A. ferrooxidans

pH 1.0-5.0
pH 2.0-2.5
[4]
A. ferrooxidans
9K 9K
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(&5 (&)

57%—62%
L. ferrooxidans
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pH 1.0-3.0
9K 9K
N, CO;
A. ferrooxidans (Thiobacillus
caldus, T. caldus))
5] 1999  Rawlings
L. ferrooxidans
A. ferrooxidans
[6] L.
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ferrooxidans ( 1.0 mm)
800 mV ,

Starkey
L. ferrooxidans pH 1.0
61" . ferrooxidans 30 °C Starkey
40—-45 °C I mmx2 mm
0.3 pm—0.5 pm 1.0 pm—2.0 pm
A. ferrooxidans
A. thiooxidans  Waksman Joffe 1922 A. thiooxidans
pH 0.5-6.0 pH 2.0-3.5 2]
A. thiooxidans
NH,
CO, 71 4. thiooxidans 3 1

x1 IMEERVHAENEMFHNE

Table 1 Biological features of three important leaching bacteria

Property A. ferrooxidans L. ferrooxidans A. thiooxidans
Gram stain Negative Negative Negative
Founder Hinkle & Colmer, 1947 Balashova, 1974 Waksman & Joffe, 1922
Carbon source CO, CO, CO,
Energy Fe?' S Fe** Elemental sulfur or reduced
sulfide
Habitat Acid mine drainage Acid mine drainage Acid mine drainage

Nitrogen source
Advantage
Medium
Nutrition type
Shape
Optimum pH

Optimum temperature (°C)

+

NH,
Acid or multimetal ion-resisting
9K ™

Chemoautotrophy

Short rod with round ends
2.0-2.5

28-35

NH;"

Tolerance to high temperature or
strong acid

9K[3]

Chemoautotrophy

Bend rod

1.0-3.0

30

NH;

Strong acid or metal
ion-resisting

Starkey!™
Chemoautotrophy

Short rod with round ends

2.0-3.5

28-35
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3
3
1997 Brombacher 3
A ferrooxidans  A. thiooxidans
1998
[10] Battaglia-Brunet 3
2005
L. ferrooxidans
A. ferrooxidans A. ferrooxidans
A thiooxidans L. ferrooxidans A.
pH thiooxidans A. ferrooxidans A.
A ferrooxidans A. thiooxidans
ferrooxidans A. thiooxidans Fe'' (60 g/L) L. ferrooxidans
3 3
A. ferrooxidans  A. thiooxidans Fe’ Fe’* L.
ferrooxidans L.
ferrooxidans
(1] 312008 3
(A. ferrooxidans L. ferrooxidans  A. thiooxidans)
2010 A.
[16]

ferrooxidans  A. thiooxidans 80%
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