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1- Acidithiobacillus thioparus
2- Thiobacillus thiooxidans
3- Acidithiobacillus ferrooxidans
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Table 1- Different Soil Sampling Zone of Mine
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1- Most Probable Number
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1- Paleontological Statistics Software
2- Dominance

3- Shannon

4- Simpson
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Table 2- The concentration of Iron and sulfur at different Soil Sampling Zone of Mine
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Syl $gel dlaf Sample) (MIKQ 5,565 ol5m0 (MYKQ oal gl

(Sampling location) soil) soil)

(name
(Sulfuric PAD) &355PAD sP 48 43 5.8
«<SIPAD OP 24 53 48
(Sedimentation Barrier) ,.5 couw, s BP 62 28 6.6
(Hipe Pound) coa eis PLS 39 68 4.2
Yellow Soil near to PLS) PLS  Suis Sovpo0); SB
YP 89 18 4.6
(pound

(Oxidic Dump) (gauST ol SM 55 12 39
(Sulfuric Dump) (¢, 589w ol DS 41 32 45
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Table 3- The quantity of Iron oxidizing bacteria in soil mine samples

Sldp diged dllaie Jladal JS T CoeS 2l @Y g, b oy lows
Sampling zone  Most Probable Number  Enumeration with Neobar Lam
YP 3.3x107 6 x 106
SM 8.7 x 107 1.7 x 106
SP 6.6 x 107 2.6 x 106
PLS 5.1 x 108 4.6 x 107
DS 1.1 x 108 1.4 x 107
OoP 7.1 x 108 3.1x107
BP 3.5x107 6.5 x 106

O S (gl digad ;53,565 oS ST S5 L -€ Jo
Table 4- The quantity of sulfur oxidizing bacteriain soil mine samples

S 1352 diged adlaie ! S oS 2 Y gy b o jlews
Sampling Zone  (Most Probable Number)  (Enumeration with Neobar Lam)
WM 2x109 24 %108
YP 8.2x 109 2.9x 108
SM 8.4 x 108 3.9 x 107
SP 1.1x108 1 x 107
PLS 8.3x 108 1.8 x 108
DS 4.3 x 108 4 x 107
OP 9.3 x 107 2.8 x 106
BP 4.6 x 109 2x108

O SB 50 b By yigia CueS -0 Jgaa
Table 5- The quantity of heterotrophic bacteriain soil mine samples
Silop wiges allaio  Jloinl fSIas oS €8y Jly g b I g g b S
(Sampling Zone)  (Most Probable Number)  (Enumeration with Neobar Lam)

WM 3x 106 3.5x 105
YP 3.3x 106 9x 105
SM 2.9 x 105 3x104
SP 1.1 x 106 1x104
PLS 3.5x 105 6x 104
DS 2x105 5x 104
OP 1x105 4x 104

BP 2x 105 2x104
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Table 6- Theresults of biodiversity indexesfor autotrophic and heterotrophic bacteria
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Diversity Index Sulfur-oxidizing autotroph Iron-oxidizing autotroph  Heterotrophic bacteria
(Dominance) c.Ji 0.1488 0.1405 0.1796
(Diversity Shannon, H) g4 3.83 2.02 175
(Identity Simpson, 1-D) jlues 0.8512 0.8595 0.8204
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Introduction: One of the most important indicators in relation to industry, economy and environment is to
achieve the most recovery with the least cost and minimum pollution. Today, the use of chemolithotrophic
microorganisms is common for extraction of some metals such as cooper, uranium, gold, cobalt and
molybdenum in bioleaching process of low-grade rocks. Attention to the bioleaching of heavy metals such as
copper, nickel, cobalt, zinc, and molybdenum has been increased in recent years because of its application to
low-grade ores. The variety of microbes identified as being capable of growth in situations that simulate bio-
mining commercial processes is rapidly growing. This is partly because of an increase in the number of
environments being screened for such organisms, partly because of an increase in the variety of minerals being
tested, and most importantly because of new techniques available to screen for the presence of organisms. The
aim of the present research was to study the quantity of two important autotrophic bacteria, iron and sulfur
oxidizing bacteria, in different regions of Miduk mine in Shahrbabak, Kerman province.

Materials and Methods The soil samples were collected from different locations of Miduk cooper mine
such as: Sulfuric Pool Acid Discharge (PAD), Oxidic PAD, Sulfuric damp, Pool Leaching Sulfuric (PLS)and
leaching hip. Top layer of mine soil (about 1 cm) was removed. In each site, soil samples were collected from
five different spots. The quantity of iron and sulfur oxidizing bacteria were measured by culture of serial
dilutions of samplesin 9K medium with Iron and sulfur as electron sources, respectively. The 9K medium was
used for enrichment of iron and sulfur oxidizing bacteriain collected mine samples. These two important groups
of bacteria have autotrophic growth but the energy sources for these two bacteria are different. Iron oxidizing
bacteria use ferrous ion in form of FeSO, but sulfur oxidizing bacteria use inorganic sulfur and sulfur
compounds as a source of energy and obtain the carbon from the reduction of the CO, of the atmosphere in
autotrophic growth. Heterotrophic bacteria were quantified by culture in nutrient broth medium. Most probable
number (MPN) method was used to enumeration the autotrophic and heterotrophic bacteria by culture of samples
in 24 well microplates with specific medium. The positive index for enumeration iron and sulfur oxidizing
bacteria in these experiments were red color and turbidity, respectively. The microplates were incubated for 21
days for autotrophic bacteria and 7 days for heterotrophic bacteria.

Results and Discussion: The results of this research showed that the highest quantity of heterotrophic
bacteriarelated to soil near to PLS and the lowest quantity belonged to sulfuric PAD. Iron oxidizing bacteria had
the highest density on oxidizing Pad (OP) and the lowest density of these bacteriafound in soil near to PLS. The
diversity of iron oxidizing bacteria was low in the mine. The lowest quantity of sulfur oxidizing bacteria related
to oxidizing PAD. Although appropriate diversity of sulfur oxidizing bacteria in compare to iron oxidizing
bacteria was observed in the Miduk mine. These results about quantity of iron oxidizing bacteria confirmed this
truth that the presence of oxygen and also low acidity in oxidizing Pad (OP) has major effect on the distribution
and quantity of iron oxidizing bacteria. Because, the optimum condition for growth of iron oxidizing bacteriais
low acidity and abundance of oxygen that these two factors provided in oxidic Pad (OP).

The quantity of sulfur oxidizing bacteria was high in yellow soil near to PLS. These results obtained by
enumeration with MPN and Newbar lam methods. This result can be interpreted as the high concentration of
sulfur element in this region has a selection force to prevalent the sulfur oxidizing bacteria in compare to iron
oxidizing bacteriain this region. Because, when the sulfur is high, the bacteria that can use this element as their
only energy source for fixation of CO, is dramatically increased.

Condusgions In the present research, the quantity and distribution of iron and sulfur oxidizing bacteria of
Miduk cooper mine were studied. Based on the results, iron and sulfur oxidizing bacteria had the highest density
on oxidizing Pad (OP) and in yellow soil near to PLS, respectively. Although sulfur oxidizing bacteria had an
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appropriate diversity compared to iron oxidizing bacteriain Miduk mine. However, the results obtained in this
study confirmed that the sufficient quantity of iron and sulfur oxidizing bacteria were present in this mine. Then,
the soil bacteria of this mine can be used to enhance the bioleaching process in Miduk mine.

Keywords: Bioleaching, Iron, Oxidizing bacteria, Sulfur



