






Other uses for MFCs - bioremediation
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22-24% petroleum HC from contaminated marine sediment (Viggi 2015)

63-74% diesel & engine oil from waterlogged contaminated soil (Lu 2014) 

74-92% Polycyclic aromatic HC from lake & river sediments (Li 2017) 

64%  azo dye from planted wetland soils (Fang 2015) 

94% herbicide from rice paddy soil (Dominguez-Garay & Esteve-Nunez 2018)

II. MFC



Sensing toxic chemicals: 
• Metals & metalloids (i.e, Hg, As)
• Antibiotics (i.e., Ampicilin)
• Organic toxins (e.g., PCBs)
• Inorganic toxins (e.g., ammonia) 

Other uses for MFCs - bioremediation

Spurr 2020

II. MFC



Powering remote devices:


• Field deployment in a salt 
marsh powering a 
meteorological buoy

Other uses for MFCs - bioremediation

Tender 2008

II. MFC



Tremblay 2017

III. Microbial Electrosynthesis Cells MES

• Store electricity
• Capture CO2 from waste
• Chemical synthesis
• Bioremediation
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III. MES



 
 

 
 

  
 

 
 

 

Electroacetogenesis

Nevin 2010

III. MES



Genetic engineering for MES

Choi and Sang 2016

Entire pathways can 
be introduced to 

synthesise 
chemicals of interest 
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III. MES



Electromethanogenesis
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Yee 2019

III. MES



• Identified key microbial players

• We enhanced Corg removal and methane buildup using electrochemical stimulation

Collaboration with local industry on 
Fyn (Nature Energy)


Electrostimulation of Corg removal from waste streams

III. MES



Take home message
Recycle C & other nutrients from waste (water & gas) using 
electromicrobiology
MFC to recycle C from wastewater, remove & sense toxins
MES to recycle C from waste gas, store electricity into useful chemicals
Towards a fossil-fuel free chemical industry


