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Gene sequencing and identification

Acidophilium acidophilum D86511
Acidophilium sp D30769 Heterotrophs

CH3

Uncultured Acidobacterium YNPRH72A
NLBn_IcuItured clone WR1108

CH1

uncultured clone RCP2-4
ND3 eterotrophs

ND5
uncultured clone WR896
Bacterium isolate Ellin310
Uncultured clone WD247
Acidobacterium sp. strain WJ7

(Diaby et al., 2007)
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AMD Development
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Caracteristics: - 0;
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NMW plume
2. Starting oxidation

3. Advanced low pH drainage

Sulfide oxidation & metal leaching
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Goal: Sustainable Mining
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Controlled Management,
Prevention, Remediation

Leptospirillum

Sulfobacillus

like, ] .
Acidithiobacilll Less contamination of
2 CO, and SO,

\ . and less energy & water

Sulfate Reducing
Bacteria (SRB)

Source

Liberation:

Oxidation  _wineralogy, Geology, Geochemistry,
Dissolution —Microbiology

Viobilizatiorn =>contamination
—Hydrogeology, hydrogeochemistry; hydrodynamic flow:

Retention: Sink
Reduction

Precipitation —mineralogy, Geology,
Sorption =Geochemistry, Microbiology
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Table 1: Average concen trations of metals in the earth crust with the average
concentrations exploited by mining and the enrichment factors. Some concentrations
of element still present in mine tailings are shown to highlight the still strong

enrichment of these elements in the waste material. Modified after (Evans, 1993).

Metal ©® Crust|@ by mineral | Enrichment | @ In mine | Enrichment
(%) exploitation (%) | Factor tailings Factor tailings

Cu 0.005 0.4 80 0.1- 0.3 |20 - 60

Ni 0.007 0.5 71 0.2 28.4

Zn 0.007 4 571 2-4 275 - 571

Mn 0.09 35 389

Sb 0.0002 0.5 2500

Cr 0.01 30 3000

Pb 0.001 4 4000 1-2 1000- 2000

Au 0.0000004 | 0.0001 250

(Dold,2008; RESB)

Sequential Extraction

Classification after
Jambor (1994):
- primary mineralogy

- quartinary mineralogy

Dold (2003); JGE
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A) open pit and/or
underground
high-grade ore

pit lake Q r) metal recovery lU
A Av4
very low-grade ore
/’—LLFJ r) metal recovery ﬁ

‘U‘ metal recovery by solvant extraction/ electro winning .\‘</

\.~ impermeable base for long-term collection of PLS

low-grade ore

B) high-grade ore
flotation/smelter

low-grade ore
bioleaching

very low-grade ore

net gain long-term bioleaching

' e time

investment 7/

(Dold,2008; RESB)
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Conclusions

Biomining in leach dumps in giant Cu mining is extremely ineffective

(70-90 % of the resource remains untouched!)
Criteria for bioleaching is ore grade, NOT mineralogy!!!
Principally only acid soluble Cu is leached
Real bioleaching of chalcopyrite is not reached.

Leach dumps do not have impermeable basement!

Potential

Convince the mining operation that:
1. They can do better (difficult with the actual metal prices!)

2. Characterization of the ore in order to build segregated deposits for optimized recovery
3. To built the deposit in order to increase temperature to reach 50-60°C (thermophile archea)
4. Additional heat source is needed (pyrite?)

5. Control of Temperature and air flow in the system
6. Control of PLS on long-term

7. Control of secondary mineralogy and chemistry of the solution is needed to prevent
precipitation and inhibitation

8. Search for additional values in the material and development of extraction techniques
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