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BioElectroMining: Turning Acid Mine Drainage 
into a Resource Stream for Critical Raw Materials

• AMD neutralization with chemical and 

energy input

• Amorphous metal-sludge generation, 

high sulfate

Acid mine drainage (AMD): 

• High acidity (pH 1–3), sulfate, 

heavy metals

• severe effect on water & soil

• ecosystem damage.

Solution – Microbial sulfate reduction 

Problem

• Acid / Sulfate removal

• Sustainable low-chemical and low-energy input 

technologies

• Resource Recovery:  recover CRM - Fe, Al, Co, Zn, 

Mn, REE, etc.

BioElectroMining from AMD

Challenge
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• Sulfate-reducing bacteria 

(SRB)

• Organic as electron 

donor

Impact

• AMD remediation

• Waste to wealth

• Sustainable recovery of critical metals

• sulfides – nanoparticles: use as 

catalyst, energy technology materials

• Only input is Electricity -  Electrotrophy

• Autotrophic sulfate reduction 

• earlier projects BIOeMIND, REGAIN

• Hinderance in electron transfer to bacteria

Bioelectrochemical sulfate reduction 

• Metal sulfides formation

• Metal ions reduction and deposition

• Nanoparticles formation

• Critical metals Co, Zn, Ni, Mn etc. 

recovery

New idea

• DNA – abundant biological material

• DNA clings to carbon electrode and to the cell surface

• Engineering of DNA bridge for the e- transport

To study

• DNA assemblies and control, imaging

• Molecular vibrational measurements

• Molecular simulation 
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