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Abstract: 

 

 

The unusual properties of graphene and transition metal 

oxides (TMOs) have attracted the attention of researchers. They 

are trying to combine graphene and TMOs on a single platform. 

Looking at the success of two dimensional heterostructures of 

graphene and transition metal dichalcogenides, researchers are 

trying to form two dimensional heterostructures of graphene 

and TMOs rather than just compositing these two ingredients. It 

brings extra functionalities in the material, mainly due to the 

interfacial density of states and two-dimensional electron gas. 

The physical and quantum properties of different layers can 

combine, interfere and cancel each other which lead to the 

generation of new properties. This review will focus on the 

recent progress in the field of two-dimensional heterostructures 

of graphene/TMOs. Firstly, the chemistry aspects of 

graphene/TMOs heterostructures that are responsible for its 

enhanced properties, will be discussed. Wet chemical 

approaches for the bottom up synthesis of 2D graphene/TMO 

heterostructures are also discussed. This article then focus on 

tunable properties of graphene/TMO heterostructures and how 

that tunable properties can be used for specific applications like 

supercapacitors, lithium ion batteries, photocatalysts, 

photovoltaics, electronics, and biosensing. After discussing 

applications, challenges for their commercial utilization and 

future perspectives have been discussed. 
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