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INTRODUCTION & AIM RESULTS

Background System Comparison
» Wastewater Treatment Plants (WWTPs) are energy intensive (3- Y P p §
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» Microbial Fuel Cells (MFCs) convert stored chemical electricity in 9 y,
wastewater directly to electricity, as well as lower chemical
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o Limited nutrient removal i el [ ee
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Microalgae-Assisted MFCs
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DISCUSSION

» lon exchange membranes facilitate the exchange of ions Electrical performance

between the MFC anode and cathode chambers > Under a 1kQ load, AEM systems achieved mean power outputs roughly 2—4x
» Both cation exchange membranes (CEMs) and anion exchange higher than CEMs
membranes (AEMs) can be used, among other types Mechanistic Insights

» AEM favors anion (OH~, HCO3~) transport = improved pH balance and

CEMs allow positive ion transport (e.g., H*, NH,*)
favorable algal environment - enhanced cathodic oxygen reduction and

AEMs allow negative ion transport (e.g., OH,, NO;, PO,*) >

_ : voltage stability
This research ‘i‘"”fs tf) d55€55 WhEther.CEMS 0.r AEMs best » CEM promotes cation (H*, NHs*) migration - anode acidification + cathode
address MFC limitations (power density, nutrient removal) stress - reduced bio electrochemical performance

Conclusion
METHOD » AEM membranes offer a better balance between energy generation and

cathode stability, while CEMs emphasize nutrient removal at the cost of
electrical efficiency
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FUTURE WORK

» Other exchange membranes in algae-integrated MFCs, e.g., proton
exchange membranes (PEMs) or bipolar membranes (BIMs)

Anode, preliminary » Mixed algal-bacterial consortia synergizing pollutant uptake (organics,

wastewater + secondary nitrogen, phosphorous) with power generation

sludge (covered with

foil)
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