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BIORARE technological rationale 
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BIORARE technological rationale 

 Production of fuel and chemicals from waste material 

 Separation of synthetized products from contaminated waste streams 

 Interfacing microbial community metabolic activities with eletrical circuits 
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BIORARE working scheme 
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BIORARE PROJECT STRUCTURE 

WP0: Sharing knowledge (Start: 1st Nov. 2011) 
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About bioanodes, biocathodes…and coupling! 

Hydrolysis Methanogenesis 
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BIORARE = how to couple bioanodes to biocathodes? 

Irstea-HBAN, Antony 
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Let’s try to couple by polarizing the cathode… 
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Let’s try to couple by polarizing the cathode… 
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What about polarizing the anode? 
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What about polarizing the anode? 

 Unsteady current densities with high maxima 

 Hydrogen production resulting in sub-optimal coulombic 

efficiency at the cathode 
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Double regulation: anode polarization ↔ fixed current density 
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Double regulation: anode polarization ↔ fixed current density 
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Double regulation: anode polarization ↔ fixed current density 
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Long term operation of bioanodes fed with biowaste 
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Long term operation of bioanodes fed with biowaste 
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Long term operation of bioanodes fed with biowaste 

Maximum Aged Renewal 

16s rDNA sequencing 
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Long term operation of bioanodes fed with biowaste 

Maximum Aged Renewal 

16s rDNA sequencing 
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BES addition 

Acetate production rate (max) 

41 g.m-2.day-1 

Propionate production rate (max) 

4.2 g.m-2.day-1 
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butyrate  production – interrupted by methanogenesis 
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What about energy efficiency?  
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Conclusion 

 System coupling a bioanode and a 

biocathode with good performances  

 

 Energetic efficiency increase by 2,5 to 

3,5 ! 

 

 Costs divided by 1,7 to 2 ? 

Conrado et al., 2012, Electrofuels: A New Paradigm for Renewable Fuels 
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Conclusion 

 Patent FR 14 59281 (in total 14 papers ISI-WoS, 3 patents up to now for 

the project) 

 BIORARE technology from TRL0 to TRL3  

 TRL4 coming soon (optimized pilot under test) 

 LCA analysis: identification of environmentaly sensitive components and 

first environmental impact evaluations based on virtual scenarii (WP4) 

 Market Study and industrial strategies under progress (WP5) 

 System coupling a bioanode and a 

biocathode with good performances  

 

 Energetic efficiency increase by 2,5 to 

3,5 ! 

 

 Costs divided by 1,7 to 2 ? 



29 

Many thanks to… 

Irstea-HBAN : Elie Desmond-Le 

Quéméner, Arnaud Bridier, Yujiao Qi, 

Pierre Champigneux, Alexandre 

Coche, Zhen Li, Lisa Carranque-Rios 

and all BIOMIC and CHIMIE team 

members 

ANR-10-BTBR-02 

INRA-LBE : Nicolas Bernet, Eric Trably, Gunda Mohanakrishna, Alessandro Carmona,  

Roman Moscoviz 

Suez-Cirsee : Laure Renvoisé, Alain Huyard 

CNRS-LGC : Alain Bergel, Benjamin Erable,  

Mickaël Rimboud, Elise Blanchet 

Irstea-OPAALE : Lynda Aissani,  

Lucas Giard, Amandine Foulet 


