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COURSE OUTLINE
 

Introduction to microbiology relevant to metals biotechnology – Biology-Materials interface
– Biomaterials processing – Biogenesis of minerals and metals -  History, status and
developments in biohydrometallurgy – Bioleaching mechanisms – Metal toxicity and
tolerance in Acidithiobacillus ferrooxidans – Biohydrometallurgy of copper, zinc and nickel
– Biohydrometallurgy of uranium – Biotechnology for gold – Biomineralization and
bioprocessing of ocean manganese nodules – Bioprocessing  of industrial wastes –
Electrochemical aspects of bioleaching – Electrobioleaching – Biomineral beneficiation of
sulfide, oxide and industrial minerals – Biofouling, biocorrosion and biomaterials – Acid
mine drainage and bioremediation in mining – Experimental and research techniques in
metals biotechnology.

 
COURSE DETAIL

Module Sl. No. and topic Hours

Module 1 Microbiology, mechanisms and methods in metals
biotechnology

Lecture 1:  Biology – materials interface and biomaterials
processing.
Lecture 2: Biogenesis of metals and minerals.
Lecture 3: History and methods in biohydrometallurgy.
Lecture 4: Microorganisms in biohydrometallurgy.
Lecture 5: Reactor bioleaching and developments in
bioleaching of concentrates
Lecture 6: Bioleaching mechanisms.
Lecture 7: Bacterial attachment to minerals.
Lecture 8: Metal toxicity in leaching bacteria.
Lecture 9: Development of metal-tolerant Acidithiobacillus
ferrooxidans.

9

Module 2 Biohydrometallurgy of base metal sulfides

Lecture 10: Biohydrometallurgy of copper – general
principles,mechanisms and microorganisms.
Lecture 11: Biohydrometallurgy of copper – dump and heap
leaching.
Lecture 12: Biohydrometallurgy of copper – modern
developments.
Lecture 13: Bioleaching of nickel from sulfides and laterites.
Lecture 14: Heap bioleaching technology for nickel.
Lecture 15: Bioleaching of zinc sulfide ores and
concentrates.

6

Module 3 Biohydrometallurgy of nuclear and precious metals

Lecture 16: Biohydrometallurgy of uranium –
Microorganisms and mechanisms.
Lecture 17: Biohydrometallurgy of uranium – Dump, heap
and insitu leaching.
Lecture 18: Biohydrometallurgy of uranium – Industrial 6
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aspects and remediation.
Lecture 19: Biotechnology for gold – Biogenesis,
microorganisms and gold nanobiotechnology.
Lecture 20: Biotechnology for gold – Biooxidation of
refractory sulfidic concentrates.
Lecture 21: Biotechnology for gold – Recent developments.
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Module 4 Bioprocessing of unconventional resources

Lecture 22: Biomineralization and bioprocessing of ocean
ferromanganese nodules.
Lecture 23: Bioprocessing of industrial wastes
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Module 5 Electrochemical aspects of bioleaching

Lecture 24: Electrochemistry of sulfide minerals will respect
to bioleaching.
Lecture 25: Galvanic and electrobioleaching of sulfide
minerals
Lecture 26: Electrobioleaching for mixed sulfides and ocean
Nodules

3

Module 6 Biomineral beneficiation

Lecture 27: Principles governing microbe-mineral interfacial
phenomena.
Lecture 28: Biobeneficiation of sulfide minerals using
Acidithiobacillus bacteria.
Lecture 29: Biobeneficiation of sulfide minerals using
Paenibacillus polymyxa.
Lecture 30: Biobeneficiation of iron ores – Bacillus subtits,
SRB and yeasts.
Lecture 31: Biobeneficiation of iron ores using
Paenibacillus polymyxa.
Lecture 32: Alumina separation and environmental control
in iron
Lecture 33: Biobeneficiation of industrial minerals.
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Module 7 Biofouling, biocorrosion and biomaterials

Lecture 34: Microorganisms in biofouling and biocorrosion.
Lecture 35: Biofilms and general mechanisms in
biocorrosion
Lecture 36: Biocorrosion and biofouling – Mechanisms,
failure analysis and control.
Lecture 37: Biomaterials and human implants.
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Module 8 Microbiological aspects of environmental pollution and
control

Lecture 38: Acid mine drainage – Mechanisms and control
Lecture 39: Bioremediation technologies in mining
Lecture 40: Industrial aspects and in situ remediation.
Lecture 41: Experimental determination of acid mine
drainage.
Lecture 42: Bioremediation using Sulfate – Reducing –
Bacteria – Copper, iron, zinc and arsenic.
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Module 9 Laboratory and research techniques in metals
biotechnology



Lecture 43: Laboratory experiments in metals biotechnology
– I
Lecture 44: Laboratory experiments in metals biotechnology
– II
Lecture 45: Laboratory experiments in metals biotechnology
– III
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 Total 45
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