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ABSTRACT

Microbialfuelcells(MFCs)setanewtrendofconvertingchemicalenergyorbioenergytoelectricity
fromwastewater(domesticandindustries)atthesametimeremovalofchemicaloxygendemand
(COD)fromthewastewater.Electricalenergygeneratedfrommicrobialfuelcellcouldbeusedfor
smallelectricaldeviceexamplebiosensors.ThemaincomponentsofMFCsaretheanode,andthe
cathodesaltbridge.Itcontainsananodechamberandacathodechamberwhichseparateelectrodes
for the production of electricity, using wastewater in an anaerobic chamber helps grow native
microorganisms.Adding substrates increasesproductivityof the electrons that aremoving from
theanodechambertothecathodechamberbyhelpofthesaltbridge.Bioreactorsbasedonpower
generationinMFCsareanewapproachtowastewatertreatment.Powergenerationandcurrentis
modulatedinthissystem.Ifitisoptimised,MFCswouldprovetobenewmethodtooffsetwastewater
treatmentplantoperatingcosts.
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INTRODUCTION

Afuel cell is adevice thatgenerates electricitybya chemical reaction.Every fuel cellhas two
electrodescalled theanodeandcathode.The reactions thatproduceelectricity takeplaceat the
electrodes.Everyfuelcellalsohasanelectrolyte,whichcarrieselectricallychargedparticlesfrom
oneelectrodetotheother,andacatalyst,whichspeedsthereactionsattheelectrodes.

Hydrogenisthebasicfuel,butfuelcellsalsorequireoxygen.Onegreatappealoffuelcellsis
thattheygenerateelectricitywithverylittlepollution–muchofthehydrogenandoxygenusedin
generatingelectricityultimatelycombinestoformaharmlessby-product,namelywater.Inpractice,
manyfuelcellsareusuallyassembledintoastack.

Thepurposeofafuelcellistoproduceanelectricalcurrentthatcanbedirectedoutsidethecell
todowork,suchaspoweringanelectricmotororilluminatingalightbulboracity.Becauseofthe
wayelectricitybehaves,thiscurrentreturnstothefuelcell,completinganelectricalcircuit.
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Oxygenentersthefuelcellatthecathodeand,insomecelltypes(liketheoneillustratedabove),
thereitcombineswithelectronsreturningfromtheelectricalcircuitandhydrogenionsthathave
travelledthroughtheelectrolytefromtheanode.Inothercelltypestheoxygenpicksupelectronsand
thentravelsthroughtheelectrolytetotheanode,whereitcombineswithhydrogenions.

Theelectrolyteplaysakeyrole.Itmustpermitonlytheappropriateionstopassbetweenthe
anodeandcathode.Iffreeelectronsorothersubstancescouldtravelthroughtheelectrolyte,they
woulddisrupt the chemical reaction.Theycombine at anodeor cathode, togetherhydrogenand
oxygenformwater,whichdrainsfromthecell.Aslongasafuelcellissuppliedwithhydrogenand
oxygen,itwillgenerateelectricity.

TheMFCarebioreactorswhichconvertschemicalenergystoredinthebondsoforganicmatters
intoelectricitythroughbiocatalystsofmicroorganisms(Kent,2013).Anodicchamberandcathodic
chamberareseparatedbysaltbridge.Thatallowstransportprotonswhileblowingoxygenandother
components(Prakash2016).Theanodicchamberdegradesorganicmatterandproduceelectrons,
protons and CO2. Salt bridge transport. The electrons and protons (Kent, 2013). In the cathodic
chamberprotonsandelectronsreactwithoxygenwhichisallowedtopassthroughtheexternalload
togenerateelectricity(Liuetal.,2005).MFCbio-electrochemicalsystemthatharnessesthenatural
metabolismsofmicrobestoproduceelectricalpower.nutrientsareconsumedbyMicrobesintheir
surroundingenvironmentandreleaseaportionoftheenergycontainedinthefoodintheformof
electricity.MFCtechnologyreal-worldapplicationslimited,becauseoftheirlowpowerdensitylevel
ofseveralthousandmW/m2(Prakash,2016).Theresultofthisstudycanbeusedtocreatemore
efficientonalargeasanewsustainableenergysource.

DISCUSSION

Thegenerationofelectricitycanbedonebyusingmicrobialfuelcell.ThetwochamberMFCis
widelyusingtraditionalmethodandinexpensive.OutputoftheMFCspowerdependsuponthetypeof
wastewaterusedinexperiment,typeofpresenceofbacteriainwastewater,usingofelectrodematerials
andoxidationefficiency(Liuetal.,2005).Thegraphicalplotsshowthatthepowerproductionrate
differbasedoncathodeandanodematerialused.Theamountofpowergeneratedinthesesystemsis
affectedbysurfaceareaoftheelectrodesandthesurfaceareaofmembranes(Bruce,2006;Ohetal.,
2004;Oh&Logan,2006).Incathodechambertheferricyanideiscanbeusedasanelectronacceptor
athighconcentrations.Butitisrestrictedtouseinstudyinglaboratoriesandforstudentresearch.
Comparedtoplatinum–catalystitenhancesthepowerlevelby1.5to1.8times,butcomparedtothat
oxygenismoresuitableforusingaselectronacceptorinlowcost(Oh&Logan,2006).

Thematerialwhichisusedasanodemusthavegoodconductiveproperty,biocompatibleand
chemicallystable.Metalanodesalsocanbeused(Tanishoetal.,1989),butthetoxicityofeventrace
copperionstobacteriacopperisnotuseful.Theabovedeclaredpropertiesarematchedwithmost
versatilematerialsofcarbonproducts.Thegraphiteshowslowoutputcomparedwithcarbonbecause;
insomegraphitematerialsaremouldwithcopper.

Fromthegraphicalplotsweobservemoreoutputswithusingofcarbonrodatfromstartuptime
toend.Duetoitsobservecapacity,thebiofilmwasformedintheanodechamberwhileoxidation
takesplace.Infirstdayoverallhighestvaluenotedof179.45mV.Temperatureisimportantfactorin
theMFC,whilereducingtemperatureoutputalsodecreasedslightly.Alsoincreasingvolumeofthe
flowrateproductionwillberaised.Fromallwastewatersamplespoweroutputwaschangeddepends
onatmospheretemperature,CODremoval,anodecatalystandrateofoxidation.Thefoodwastewater
containsenormousnumberofmicroorganisms.Zinchaslowconductiveproperty.Whiletheamount
ofCODincreasesaswellaspowerproducewillincrease.Atthedayof5oxygenconsumeislow,
atthesametimepowerproductionisdecreased.So,theusingofelectrodesandmethodsaremost
importantincurrentgeneration.
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