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• Hi h­ lit effluent for direct dischar e or

WWhhyy lliinnkkiinngg ““ffiillttrraattiioonn­­ttyyppee 
mmeemmbbrraanneess”” ttoo MMFFCCss?? 

• Effective separation of biomass from the 
final effluent; 

• High­quality effluent for direct discharge or
g qua y g 
reuse; 

• Assist electricity generation or other 
bioproducts. 



                  HHooww ttoo lliinnkk ““mmeemmbbrraanneess”” ttoo MMFFCCss??
 

Anode CathodeAnode Cathode 

Internal
 

External
 



              

   

      

       

 

MMeemmbbrraannee aass sseeppaarraattoorrss iinn MMFFCCss 

No water flux 

Water flux 

Kim et al. (2007) Environmental Science &Technology
 

Kim at al. (2015) Journal of Power Sources
 



                  

      

MMeemmbbrraannee aass sseeppaarraattoorrss iinn aann MMEECC
 

Katuri et al. (2014) Environmental Science &Technology
 



          

       

 

MMeemmbbrraannee iinn MMFFCC aannooddee
 

Ge et al. (2013) Journal of Chemical Technology 

& Biotechnology 



                  

     

MMeemmbbrraannee iinn MMFFCC aannooddee ((fflluiuiddiizzeedd GGAACC))
 

Li et al. (2014) Bioresource Technology 




          

        

MMeemmbbrraannee iinn MMFFCC ccaatthhooddee
 

Li et al. (2014) Journal of Chemical Technology & 

Biotechnology 



          

         
 

       

  

MMeemmbbrraannee iinn MMFFCC ccaatthhooddee
 

Using AEM to improve nitrogen 
(nitrate) removal 

Li et al. (2015) Environmental Science: Water 

Research & Technology 



  

       

EExxtteerrnnaall lliinnkkaaggee
 

Ren et al. (2014) Environmental Science & Technology
 



  

  

External linkageExternal linkage 

Unpublished information.
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Power production

AAnnootthheerr ttyyppee ooff mmeemmbbrraannee –– 
ffoorrwwaarrdd oossmmoossiiss ((FFOO)) 

Lu et al. (2015) Water
 

Zhang et al. (2011) Environmental Science &
 

Power production
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FO membrane
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Yuan et al. (2015) Chemical Engineering Journal 

Qin and He (2014) Environmental Science & 

Technology Letters 

Yuan et al. (2015) Environmental Science & 

Technology. Under review 



         
 

                  
         

             

• Internal vs. external inte ration functions

IImmpplliiccaattiioonnss 

• Strong synergy between membranes and 
MFCs; 

• Internal vs. external integration; functions,; ,
g 
capital investment, operating cost, and 
maintenance; 

• Forward osmosis is also of strong interest.
 



    TThhaannkk yyoouu!!
TThhaannkk yyoouu!!
 


