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Chemical vs Electrochemical Approach

Material Characterization

Electrochemical Preparation Process 
details 
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Graphene 

materials 

Characteristic 

absorbance 

peak 

Graphene Oxide 230 nm

EEG (our 

method)

267 nm

Graphene 

materials

Slope factor 

(mL mg-1 m-1)

Graphene Oxide 

(Hummer’s 

Method)

49*

EEG (This 

method)

1329

Elements detected
(XPS)

Atomic Conc. (%)

Carbon 93.19

Nitrogen 0.53

Oxygen 6.28

C/O (EEG Our method) 14.8 (~15)

C/O (Graphene Oxide) 2 – 4*

C/O (reduced 
Graphene Oxide)

~ 30 *
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AFM analysis

Chemical

Electrochemical

Electrochemical
Intercalation

Exfoliation

Exfoliated Graphene Flakes 

GIC studies

OH− ion

Objective: 

• Producing less oxidized graphene 
flakes

• Potentially replace reduction process

• Scalable process

• How about Alkaline medium ?

Other Benefits:

• Tunable Graphene properties

Conclusion

• More reduced graphene 
produced

• N and S doping

• Less disrupted π structure

• 92% flakes – less than 4 
layers
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