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Graphene Oxide

Graphene oxide is a highly oxidized form of graphene that contains oxygen-containing functional groups, 

making it more soluble and easier to process than reduced graphene oxide. Can be easily dispersed in water 
or other solvents, making it ideal for coating onto various substrates.



Graphite Graphene Oxide reduced Graphene Oxide

oxidation reduction

exfoliation



Graphene Oxide reduced Graphene Oxide

reduction

1. Chemical reduction: reducing agents such as hydrazine, sodium borohydride, or ascorbic acid to reduce the oxygen 

content in graphene oxide and restore the sp2 hybridization of the carbon atoms.

2. Thermal reduction: heating graphene oxide to high temperatures in a reducing atmosphere such as hydrogen, ammonia 

or argon. The high temperature drives off the oxygen-containing functional groups and restores the sp2 hybridization of the 

carbon atoms.

3. Electrochemical reduction: This involves the use of an electrochemical cell with graphene oxide as the working electrode 

and a counter electrode immersed in an electrolyte solution. By applying an electric potential, the oxygen-containing 

functional groups are removed from graphene oxide and it is reduced.

4. Photoreduction: This involves exposing graphene oxide to light, which promotes the reduction of the oxygen-containing 

functional groups and the restoration of the sp2 hybridization of the carbon atoms.

5. Microwave-assisted reduction: microwave radiation to promote the reduction of graphene oxide. The high-energy 

radiation induces a rapid and uniform heating of the sample, leading to reduction of graphene oxide.



Why?
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• Laser reduction is a powerful method for reducing 

graphene oxide to graphene while patterning it at 
the same time.

• Unlike other reduction methods, laser reduction 

allows for precise control of the reduction degree 
and pattern.

• This means that laser reduction can produce 
graphene-based nanocomposites in the desired 
shape, without the need for additional steps.

• Additionally, laser reduction is scalable and can be 
used to produce large quantities of high-quality 

graphene-based nanocomposites for various 
applications.
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