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RESULTS 

Microbial inoculum: Enriched mixed culture at autotrophic conditions (Patil et al. EST 2015 LabMET) 

• Low acetate titer (poor mixing and cathode to catholyte ratio)  
• pH decrease (<6.0) 

OBJECTIVES  
 Improve the cathode:catholyte ratio and mixing in reactors in order to improve the acetate titer and production rates 

 Investigate the continuous and long term MES platform for CO2 to acetate 

KEY OBSERVATIONS 

Batch production profiles 

N2:CO2 (90:10) 

Influent 

Modified homoacetogenic  
medium (pH 7.6)   

Anolyte 

Na2SO4 

(pH 2.0) 

Cation exchange membrane 

Ti coated IrOX mesh anode 
2H2O           O2 + 4H+  + 4e- 

Carbon felt cathode 
2H2O           H2 + 2OH- 

2CO2 + 4H2           CH3COOH  
                                 + 2H2O

  

Continuous production profiles 
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Electron recovery (ER) Continuous acetate production rates 

↑ in the production rates with ↓ in HRT 

 Improved acetate titers (up to. 6.4 g L-1) by improving cathode to cathoyte ratio 
and mixing in reactors 

 Long term, continuous and stable acetate production at higher rates (than batch 
reactors) for >6 months 

 Higher volumetric acetate production rates up to 1 g L-1
catholyte d

-1 at HRT 3 d 
 Robust performance by the microbial community 
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MICROBIAL ELECTROSYNTHESIS  

Potentiostatic OR Galvanostatic operation (-5 A/m2) 

Effluent 

Recirculation rate  
(~2.3 L d-1) 

 
Cathode:catholyte 

0.5 cm2 mL-1 
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HRT influences electron recovery 
in acetate and H2 

VFAs: Volatile fatty acids 

HRT: Hydraulic retention time 
HRT (d)  
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