
Battery Technologies and 2D Materials 

Batteries Everywhere 
from solar to end-use 

Graphene oxide is the starting material 
to chemically derived graphene. 

Li-S Batteries 
We are developing long-life Li-S batteries for long-range electrified transportation. 

Li/Na-ion Capacitors 

We are developing Li/Na-ion capacitors that have 
 higher specific power than Li-ion batteries
 higher specific energy than EDLCs
 large volumetric energy density (Wh/L)
 built-in sensor to enable self-regeneration

Electrocatalysts 

We are developing nanohybrid electrocatalysts for 
 metal-air batteries
 fuel cells
 water splitting
 carbon dioxide conversion

Flowable Electrodes 

We are developing flowable electrodes for 
 batteries
 fuel cells
 supercapacitors
 electrolysers

Flexible Batteries 

We are very interested in 
transforming ‘rigid’ electrochemical  
devices to ‘flexible’ devices for  
wearable electronics. 

Light-chargeable Batteries 
We are developing new-concept  
batteries that are 
 chargeable by using light
 applicable for off-grid electricity

generation and storage

We are developing new devices via  
understanding the electrochemistry  
and physics of graphene oxide. 

Water dielectric capacitor 

Battery separator 

EDL capacitance of   carbon: 20 uF/cm2
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2D ‘Wonder’ Materials 
for energy and ... 

 The thickness of 2D materials is 1/50000 of standard A4
papers.

 2D materials are not just  graphene.
 We are developing ‘top-down’ and ‘bottom-up’

approaches to make 2D materials beyond  graphene.
 Our new 2D semiconductors combine  electrochemical,

optoelectronic, mechanical and thermal  properties.

Graphene Oxide Semiconductor 
2D semiconductors with nanotuned  
band structures are promising for  
optoelectronics and electrochemistry. 

We are developing new methods to  
exfoliate semiconducting 2D metal  
disulphides and to synthesize 2D  
semiconductors in aqueous solution. 

Metal disulphides exfoliation 

exfolia tion 

2D semiconductors 
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Photochemical 

cheap and easy to make  All-
in-one Stand-alone Off-grid 

Energy Storage Solution 

Photophysical 

More information contact: Dr Da-Wei Wang (da-wei.wang@unsw.edu.au) 

School of Chemical Engineering 
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