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• cyanobacteria,  

• proteobacteria (purple bacteria),  

• green nonsulfur bacteria,  

• green sulfur bacteria  

• the Gram-positive heliobacteria 

Phylogenetic affiliation of phototrophic bacteria 
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• The purple bacteria and green nonsulfur bacteria synthesize a 

nonoxygen-evolving type II photosystem;  

• the green sulfur bacteria  

and  

• heliobacteria have a homodimeric type I photosystem;  

• Cyanobacteria contain a type I photosystem and an oxygen-evolving 

type II photosystem, both of which are heterodimeric.  



4/29/2014 4 



4/29/2014 5 

• Solar energy reaches the Earth at the rate of 
the 178,000 TW of which 0.2% to 0.3% is 
harnessed by microorganisms  
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• Microbial fuel cells, a type of bio-electrochemical system, directly capture 

electrons 

 

 

 

 

 

 

 

 
• the oxidation of a carbon source occurs at the anode while the reduction of O2 to H2O 

occurs at the cathode 
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• The photosynthetic microbial fuel cell (PMFC) is a 

bioelectrochemical system capable of converting sunlight 

into electricity based on the exploitation of biocatalytic 

reactions within active microbial cells 



4/29/2014 9 

Photosynthetic bacteria at the anode with artificial mediators 

2-hydroxy-1,4-naphtoquinone 
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• Hydrogen-generating photosynthetic bacteria with an electrocatalytic anode 



Photosynthesis coupled with mixed heterotrophic bacteria at the 

anode 
• Synergism between phototrophic microorganisms and mixed heterotrophic bacteria in sediments 
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• Synergism between plants and mixed heterotrophic bacteria in sediments 
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• Ex situ photosynthesis coupled with mixed heterotrophic bacteria at a dark anode 
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• Direct electron transfer between photosynthetic bacteria and electrodes 
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• Photosynthesis at the cathode to provide oxygen 
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• Material and Methods: 
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•            Thanks Dr. Lasszlo for R. sphaeroides 

•            permanganate as cathodic electron acceptor  

•            50 ml volume  of cells 

•            Carbon electrode for anode 

•            Platine electrode for catode 
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• R e s u l t s 
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• High anode potential (1 volt) but low electrogenic capacity. (80 µA) 

• 36.4 mA/m2 current density (2,1 cm2 cathodic surface)  

• 0,07464 mW =34 mW/m2 Power density 

• Pisciotta et al., (2010) have max 6 mW/m2 power density with 

Cyanobacteria (Lyngbia) 
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• The optimization studies are continued to 
increase the current values 

 



• Thank you for your attention!!! 
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