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Electroflotationis theprocessof generatingtiny bubblesthatfloat

bacteriasuchasE. Coli to a watersurfacevia electrolysis. Current

electrodematerialsare inefficient in that metalswill corrodeas

theybecomechargedin anaqueousenvironment. Thereis a need

for newmaterialsthatareresistantto corrosionand withstandthe

largecurrentsneededfor accuratebubblegeneration.

Grapheneis a two-dimensionalsheetof carbonatoms. Graphene

gained popularity due to its excellentconductive properties.

Furthermore, the strong carbon bonds also make graphene

mechanicallystrong(300x strongerthansteel)andimpermeableto

liquids. When coated on materialssuch as copper, graphene

inhibitscorrosion

Method 1: LaserIrradiation
ÅLaserirradiatedgraphenestackwasveryconductive

- Beforeirradiation: R ~ 10Mohm

- After irradiation: R ~ 1Kohm

ÅGraphene stack increaseddurability of electrodesduring

electrolysisð10V for 25minswith no corrosion

ÅElectrodesoxidizedalongcopperedgesthatwerenot coated

NextStep: Fullycoatgrapheneoxideedges.

Method 2: Thermal Exfoliation
ÅGraphenestacksynthesizedfrom GO bythermalexfoliation.

ÅExfoliation need to be done under controlled temperature

profile.

Next Step: Adjust temperatureprofile in that GO will remainon

electrodematerial.

. 
Our researchaims to explore graphenecoatedelectrodesfor

electroflotationdevices. Due to grapheneõshigh conductivity,

chargeswill still accumulatearound the conductor and allow

electrolysisto occur. The uniformity of carbon atoms and

correspondingchargedistributionwithin a graphenemonolayer

mayleadto theformationof tiny bubbles
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To coatgrapheneontoconductivematerialsbothalaserirradiation

and thermal exfoliation method was used. In both methods

grapheneoxideis usedasa carbonsourceandsynthesizedinto a

graphenestack

Method 1: Laser Irradiation
Graphene oxide was exposed to a focused laser source. The laser 

provided the necessary heat to synthesize the graphene stack.

Steps: 

1. An electrode layout was fabricated using CNC Mill

2. Aqueous GO is dried onto the electrode

3. A CO2 laser engraver was used to pattern into graphene.

Method 2: Thermal Exfoliation
A conventional oven was used to synthesize a graphene stack on 

copper

Steps: 

1. An electrode layout was fabricated using a CNC Mill 

2. Aqueous GO is dried onto the electrode

3. Heat (200ºC) was provided by a conventional oven with the 

convection cycle ON.

Method 1: Laser Irradiation
Pros

ÅMeasuredresistanceof graphenecoatedmaterial~1Kohm.

ÅBubblesgeneratedon graphenesurfaceduringelectrolysis

ÅUnderlyingcopperprotectedfrom water

Cons

Å Difficulty irradiatingedgesof coppertraces

Å Copperedgeleft exposedto waterandoxidized

Method 2: Thermal Exfoliation
Pros

ÅGO easilysynthesizedinto graphenestackat around200ºC in

conventionaloven

ÅLargesurfaceareacanbecoated

Cons

ÅMust carefullycontrol temperatureprofile to preventcopper

surfacefrom oxidizingunderneathgraphenecoating

Å If temperaturearetoo high,thegraphenecoatingwill peeloff
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Laser Irradiation at Micron-sized Structures
Sincethe synthesizedgraphenestacksdid not corrode in our

experimentswe explored irradiatingsmall electrodestructures

usinga785nm TO-canlaserdiodewith anopticalpowerof

30mW. Thiswill allowthedesignof verysmallelectrodestructures

thatwill havethepotentialto generateverytiny bubbles

Future Work

Typical electroflotationdesign 

irradiated into graphene oxide

Laser irradiation of  a complex 

structure with software written 

in labVIEW
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